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Skegness,  273, 364, 473,  55 1 

Sleaford.  219,  524 

Southampton,   473,   663,   716 

South-East  Lanes.  Elec.  Dis- 
trict. 164,583,741 

Soulhend-on-Sea,  219,  273,  663 

Southgale,  247 

Souibport,  304.  333,  364,  392, 
421.551.583.766 

South  Shields.  247, 304. 365, 583 

South  Wales.  89 

South-West    Midlands  District, 

551,663, 
Souihwick,  497 
Spalding,  663,  798 

Special  Orders,  115,  551.  716 

Stafford.89,  219,  365.  766 
Stcpncv.89.  220,  689,  798 

Sleyning.  115.473.497 

-Stirling,  26.273.421 

Stockton,  392 
Stockton   Heath,  798 
Slokc.on-"Erent.  60 
Stretford,  364 
Sudbury,  115,  392 
Sunderland.  273 
Swansea,  26.  1 16.  364.  583 
Swindon,  333.  364.  392 


Teignmouth,  115,421,497.551, 
741,  766 

Tenby,  583 
Thornton  Dale,  26 
Thnapston,  219 
Tillicoultry,  219 
Tisbury,  190,273,421.551 

Tividale,  219 
Todmorden,  392 
Tonbridge.  333 
Torquay.  497.  766 
Treforest,  273 
Truro.  524,  583.  716 
Tunbridge  Wells.  219 

Ulvetstone.  304 

Wakefield.  333 
Wallasey,  89,  551,798 
Wallingford,  551 
Walmer,  333 

Walsall.  115.  191.364.365.421. 
689.  798 

Walton.  716 

Walton. on-Naze.  364.  473.  622 

Wantage.  497 

Ware.  798 

Wareham,  115 

Warrington.  247,  473,  551 

Waterford.  766 

Welshpool.  622 

Welwyn.  473 

Weobley,  497 

West  Brcmwich,  741 

West  Riding  Elec   District,  27 

Wexford.  798 

Wevbridge.  115.  219 

Whitehaven.  247.  798 

Wigan,  689,  798 

Willesden,663,  716.  741 
Wimbledon.  115,551 
Winchester,  247,364.663 
Wolverhampton,   190.  220,  524, 

716,  798 
Woodstock,  219,  524 
Woolwich,  115 
Worcester,   115.   164.   421,  497, 

663,  689 
Worksop,  247, 364.  421,  663 
Worthing,  766 
Wrexham,  220.  247,  273.  304. 

333,  364 
Wye,  473 

Yarmouth.  663 
York.  333.663.  741.766 
York  Town.  473 
Ystradgvnlais.  524 


Aberdare,  164 
Aberdeen.  525. 690,  797 
Accidents,  274,  305,  474.  690 
Accrington,  582 


Bamsley,  164 

Bath.  552 

Belfast,  221, 248, 552, 717,  767 

Bexley.  717 

Birkenhead,  221,363,  740.767 

Biimingham,  116.474,  767 

Blackburn,  334.  496.  582,  767 
Blackpool,  552.  582 
Bolton.  552 


767 
Brighton.  60,  191,221,305,740, 

767,  840 
Bristol,  191 ' 

Burlon-on-Ttent .  622 
Buxton,  525 

Cardiff.  496.  717 
Chester.  248.  474.  767 

Chesterfield.  474.  582.  740 


City  andS.  London  Railway,  767 
Clayton-le-Moors.   622 
Coatbridge.  552 
Colne,  60.  582 
.  Darlington,  622 
Dartford,  116,393 
Darwen.  274 

Deaine  Light  Railway.   191 
Dewsbury.  191 
Doncasler.  525.  740 
Dudley.  663 
Dundee,  393 
Edinburgh,  221,  422.  496.  582. 

686,690.717.797.840 
Erith.  717 
Extension  of  Orders.  363.  690 

Gateshead.  221 

Glasgow.  60.  89.  116.  248,274, 
305.  334,  363,  422.  525.  690. 
717.  70,  767 

Great  Central  Railway.  274 
Grimsby,  164 

Halifax.  422.  525.  717 

Hallwill-Torrington    Light 

Railway.  248 
Heanor.  582 
Heywocd.  717 
Huddersfield.  33-i 
Hull,  27.690 

Ilkeston.  582 

Ipswich.  221.  248 
Islington.  663, 767 

Keighley,  274.  740 

Leamington,  248 

Leeds,  248,  305.  363.  393.  582. 

717.  840 
Leith.  221 

Leynn.  305       ' 

Light  Railways.  552.  582 

Liverpool.   191,  248,  363.  552, 

690,  740,  767,  840 
Llandudno,  305  ,      ^, 

London    County    Council,    27, 

164,  191   221.  334.  496,  525, 
582.690,717,797,840 
London    Undergrounc.   System, 
496,  552 

Maidstone,  334 

Manchester,  60,  305,  334,  363. 

525.  582,  663 

Middlesex,  274,  717 

Newcastle,   191.  221.  305.  422. 

525.717.740.797 
Newport.  248,  717 
Norlh-Eastetn  Railway.  422 
North  Shields.  191,248 
Northampton,  305 
Nottingham,  221,  393 

Paisley,  305 
Plymouth,  690  797 
Portsmouth,  496 
Preston,  840 

Raillcss  Traction.  622 
Railway  Returns.  717 
Railways.   Electrihcalion,  552 
Rawienstall.  334 
Reading,  496.  582 
Road  Widening,  274 
Rothesay,  248 

St.  Annes.  363 

St.  Helens,  248,  767 

SoKord,  334.  393 

Scarborough.    797 
Sheffield,  422 
Signalling,  Elec,  Sign,  663 
Southend,  525,  552 
Stockton-on-Tees,  717 
Stoke-on-Trent,  496 
Strikes,  496,  622 
Sunderland,  393.  422.  582 
Swansea.  393.  525 
Swindon,  334 
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j(  Charges, 
lours.  663. 


Taunton.    797 
Temporary  Increase 

363 
Torr"igton.  767 
Transport  Workers' 

717 
Tube  Railways,  622 

Vehicles.  Elec.  In  U.S.A..  525 


582 

Wallasey.   334.717.840 

Walsall.  393. 690.  797 

Walthamstow.  474 
Warrington.  474 


Wai 


Ick,  767 


Watford.  663 
Wath-on-Dear 


.690 


797 


Willesden.  740 
Wolverhampton.  191.  274 
Working   Hours.   767.   797 


IMPERIAL. 

Australia.60r.  192.249.275.  307, 
365.  395.  424,  493,  526.  586. 
691,  744.800.840 

Canada.  221.  249.  275.  307.  335 
395.  498,  586,  769.  840 

East  Africa.  60.  586 

Egypt.  365 

Federated  Malay  States,  27 
India,  221. 307.  335. 769 

Mauritius.  116.335 

Melbourne.  27.  365.  595 

New  South  Wales.  307. 335.  395. 

526,  556,  623,  691,  744  769. 

840 

New    Zealand,    249,    424.    526. 

623.691.800 

Queensland,  275,  307,  335 

Singapore.  498 

South  Africa,  60,  192.  221.  275. 

307.  335,  424.  498.  586.  691. 

744.  769.  840 


Tasmania,  27. 249  307.335.395' 
498.526,691.744 

Trinidad,  498 


FOREIGN. 

America.  90.  192.216.272.275' 
306.  335. 395.  587.  665 

Amslcrdam,  365.  498 
.Argentine.  395 

Austria,  306.  335.  498 

Bandoeng.  424 
Belgian  Congo.  306 
Belgium.  306,  335.  424 
Brazil,  192,  306.  335,  365.  587 

California.  275, 424 
Chili,  306.  498,  587 
China.  27.  192.  221.  275.  306. 

395.  424.  498.  526.  587.  665. 

769 

Copenhagen.  365 
■   Czecho-Slovakia.  365.  498 


Dairen.  27 

Dutch  East  Indies,  306 

Finland,  190.  335 

France,  90,  221,  249,  498,  526 
587,  665.  744.  769.  840 

Germany,  27.  60.  90.  192,  221, 
249,  275,  335,  365,  424,  498. 
526,  587.  665.  744.  769.  800. 
840 

Grenada,  116,365 

Hollind,  249.  769 

Italy.  192,  221.  365.  395,  498. 

665.  769.  800 
Japan.  27.  60.306.  335.665.800 
Mexico. -275 

Montevideo,  275 

Morocco.  249.  335 
Norway,  365.  526 
Peru.  116.665 
Philippine  Islands.  275 
Poland,  275 

Rome,  365.  769 

Roumania,  498 


Russia,  306.  498.  587,  769.  800 
Spain,  249,  275,  306.  365.  526. 

587 
Sweden.  192,  249. 275.  769 
Switzerland.  60.  192.  275.  335. 

395.  665.  840 

Syria.  275 


MISCELLANEOUS. 

Aeroplane  Postal  Charges.  249 
British  Industries  Fair.  276 
Business  Committee.  249 
Cable  Laying  by  Eastern  Tel. 

Co..  28 
Coal  Industry.  National  Board, 

222 
Copper.  Process  of  Tempering, 

249 
Excess  Profits  Duty.  770 
Export  Credit  Scheme.  276.  719 
Flying  by  Night,  586 
Imports  and  Exports,   91,  222, 

272.  367.  520.  694.  764 


334 


Labour  Disputes.  500 

Lights  on  Vehicles.  586 

Royal  Assent,  192 

Royal  Commission  on  the 
Local  Government  of  Greater 
London,  500 

Safeguarding  of  Industries  Act, 
800 

Safety  First,  61 

Salaries,  Reduction.  770 

Signals  on  the  Liverpool  Over- 
head Rly..  276 

Stiikes.  221 

Tariffs   and    Customs.   769 

Taxation.  Abolishing.  586 

Technical  Books  Advisory  Ser- 
vice, 586 

Turbo-Generator,  500  W.  61 

Unemployment.  586 

Works  Committee.  249 

Wages.  276.  475,  528 

Wages  Reduction,  61,  222.  249. 

276.307.421,553 


Companies'  Meetings,  Reports,  Dividends,  &c. 


Aberdeen  Surburban  Tramways.  279 

.Adelaide  Elec.  Supply,  279.  502 

Agar.  Cross.  802 

Alby  United  Carbide,  746.  773 

Allgemeine  Elek.  Ges..  802 

Aluminium  Corporation,  554 

Amazon  Telegraph,  624 

American  Telephone  and  TeiegrapU,  369.  693 

Anglo-American  Telegraph.  63,  528 

Anglo-Portuguese  Telephone,  195 

Arhr„«h  Rl,c.  Light  and  Power.  63 

ArgentmeTr.mw.y,  and  Power,  31 

Armstrong  (Sir  W.  G.)  Whitworth     195    369    554 


773 


Telepho 


,  802 


Babcock  &  Wilcox.  554 

Barbados  Elec.  Supply.  802 

Barcelona  Traction.  Light  and  Power.  63.  665,  773 

Barnsley  and  District  Elec.  Traction.  195 

Bell  Telephone  Co.  of  Canada.  476 

Bells  United  Asbestos.  476 

Benn  Brothers.  279.  302,  802 

Bideford  and  District  Elec,  802 

Birmingham  Dist.  Power  and  Traction,  31 

Blackpool  and  St.  Anne's  Tramways.  624 

Bournemouth  and  Poole  Elec.  Supply.  I  19 

Brazil  Traction.  Light  and  Power.  772 

Brazilian  Traction,  Light  and  Power,  195,  369 

Bristol  Tramways  and  Carriage,  195 

British  Aluminium  Co.,  396 

British  Columbia  Elec.  Rly..  225.  250 

British  Electric  Traction.  30.  693 

British  Electric  Transformer,  279,  392,  396 

British  Insulated  and  Helsby  Cables,  396 

British  Mannesmann  Tube,  665 

British  Thomson-Houston.  279,  693 

British  Uralite,  773 

British  Vacuum  Cleaner.  745.  773 

Brompton  and  Kensington  Elec.  Supply.  250 

Browett,  Lindley&Co.,369 

Bruce  Peebles*  Co.,  426 

Brunner-Mond  SiCo..  31,  693 

Burmah  Elec.  Trams  and  Lighting.  800 

Calcutta  Elec.  Supply.  554 

Calcutta  Tramways,  63,  I  19 

Callender's  Cable  and  Construction     554 

Callender's  Share  and  Investment  Trust  693 

Canadian  General  Elec.  Co..  369.  773     ' 

Cape    Elec.   Tramway,.   773 

Cape  Town  Consolidated  Tramways  and  Land.  63 

CastnerKellner  Alkali.  745 

Central  London  Railway.  195 

Charing  Cross,  W.  End  and  City  Elec.  Supply.  195 

Chatham  and  District  Light  Railways.  195 

Chelsea  Electric  Supply,  166 

Chili  Telephone.  195.  843 

Chilian  Elec.  Tramway.  773 

CVIoride  Electrical  Storage.  665 

Cilv  8,5,.  London  Railway,  195 

^''V  of  Buenns  Avr..<  Tra.v,w3.,=    17^    ^s« 

&:*  L-Sn'^iE.lTgS!'!/,''  ^^'^ 

S°;|'^rf*'*'^"fHow,hTram,o,d.  119 
Clyde  Valley  E|....rical  Power.  279.  426,  476,  502 

*^ KmAii-L  ^339"''^''"'    ^'    ^    Provincia    do 
Compania  Telegrafico-Telefonln,  del  Plata     311 
Companies  Struck  off  Register.  J!?,  31.1  19;  665 


Consolidated  Gas.  Elec.  Light  and  Power.  773 

Consolidated  Signal.  665 

Cordoba  Light.  Power  and  Traction.  773.  802 

County  of  London  Elec.  Supply,  195,  476 

County  of  Southland  (N.Z.)  Elec.  Power  Board, 

250.  279,  311,  476.  588 

Crompton  &  Co..  63.  120.  843 
Crossley  Brothers  3 1  1 
Cuba  Submarine  Telegraph,  476 
Cuban  Telephone,  476 

Davis  &Timmins,  339 
Delagoa  Bay  Dev.  Corp..  773 
Direct  Spanish  Telegraph.  339 
Direct  United  States  Cable.  502 
Direct  West  India  Cable  Co..  396.  426 
Drake  SiGorham.  528.588 
Dublin  United  Tramways,  93 
Dumbarton  Burgh  and  County  Tramways.  396 
Dundee.  Broughty  Ferry  anti  District  Tramways, 
369.  426 

Eastern  Extension.  Austlalasia    and    China  Tel., 

31,  166.369,  693,  720,724,773 
Eastern  Telegraph  Co..  369.  502.  694.   721.  724. 

802 
Edmundson's  Electricity  Corporat-on.  63 
Electric  Construction.  97,  665 
Electric  Supply  Co.  cf  Victoria.  502,  554 
Electric  Supply  Corporation,  93,  119 
Electric  Welding,  588 
Electrical  Distribution  of  Yorkshire,  195 
Electro    Bleach  and   Bv-Products,    772 
Erinold.  588 
Escher,Wyss&Co.,31l 
Ever-Ready,  693 

Falkirk  Iron.  772 

Fellows  Magneto.  196,250 

Ferodo,  Ltd,  311 

Ferranti.  Ltd..  843 

Eraser  &  Chalmers,  369 

Fullers  United  Electric  Works.  195 

General  Electric  Co.,  93,  97.  122.   165 

General  Electric  Co..  U.S.A.,  396 

Globe  Telegraph  &  Trust  Co.,  369.  773 

Great  Northern  Telegraph,  31 

Greenock  and  Port  Glasgow  Tramways,  746 

Greenwood   &  Batley.    119.    196 

Hadlields.  Ltd..   195 

Halifax  and  Bermudas  Cable  Co.,  396.  476 

Hamilton  (Claud),  746,  773 

Hart  Accumulator,  195 

Head,  Wtigblson,  665 

Henley's  (W.  T.)  Telegraph  Works,  225 

Hong  Kong  Tramway.    195 

Horseley  Bridge  and  Engineering,  I  19 

Hughes  .Johnson   Stampings,  843 

Hurst,  Nelson  &  Co,  476,  624 

.mperial  TramwEys    31 

Indi?  Rubber.  Gutta  Perchj  and  Tel.  Works.  693. 


Indian  Elec.  Supply    665 

'  idicalors,  528 

...do-Eurooean  Telegraph.  528 

[p...ich  (Queensland)  Elec.  Supply,  591 

sle  of  Thanet  Elec.  Tramways  and  Lighting,  693 

Jackson(P.R.)&  Co..  311.528 

Kalgoorlie  Elec.  Power  and  Lighting,  63 
Kalgoorhe  Electric  Tramways,  226 


Unarkshire  Tramways.  195,  339 

Lancashire  Dynamo  &  Motor  Co.,  369 

Lancashire  Electric  Light  &  Power  Co..  396 

Lancashire  Power  Construction.  31 

UzardBros.  &C0..369 

Lima  Light.  Power  and  Tramways.  I  19 

Lisbon  Elec.  Tramways.  31,  63 

Liverpool  Overhead  Railway,  250 

Llanelly  and  Dist.  Elec.  Lighting,  773 

London  Elec.  Railway,  195 

Low  Temperature.  Carbonisation.  369 

Mackay  Companies.  396.  772 

Madras  Electric  Tramways  (1904).  476 

Manaos  Tramways  and  Light.  665 

Manja  Elec.  Corp.,  802 

Manila  Elec.  Railroad  and  Lighting,  396 

Manx  Elec.  Railway,  773,  802 

Marconi     International    Maitne    Communication. 

195,  225.  745 
Marconi  Wireless  Telegraph,  250,  283  310,426. 
802 

Marshall.  Sons  &  Co.,  554 

Mather  &  Piatt.  166 

Melbourne  Electric  Supply.  93.  279 

Mersey  Power  Co..  476.  502 

Merthyr  Eiec;  Traction  and  Lighting.  31 

Metropolitan  District  Railway.  166 

Metropolitan  Elec.  Supply.  1 95 

Metropolitan  Railway.  195 

■■         :nLightandPower.3l.63 


Me: 


)Tran 


.279 


Midland  Counties  Elec.  Supply.  722 
Midland  Elec.  Corp.  for  Power  Dis..  396 
Mississippi  River  Power,  802 
Mond  Nickel,  195 

Monterey  Railway  Light  and  Power,  225,  476 
Montevideo  Telephone  Co.,  359,  554.  624.  655 
Montreal  Light.  Heat  and  Power.  554 
Montreal  Water  and  Power.  772 
Motris  (Herbert).  195.  554 

Nairobi  Elec.  Power  and  Lighting.  63.  773 

National  Electric  Supply,  63 

National  Tele-Writer,  693 

Newcastle-on-Tyne  Elec.  Supply,  426,  745,  773 

New  General  Tract  ion,  31 

New  Pegamoid.  773 

New  Transport,  311 

New  York  Edison,  773 

Northampton  Elec.  Light  and  Power,  225 

North  London  Railway,  195 

North  Melbourne  Elec.  Tramways  and  Lighting, 

693 
North  Metropolitan  Elec.  Power  Supply.  63.  93 
North  Wales  Power  and  Traction.  528 
Nor^vich  Elec.  Tramways.  528.  624 


Pacific  Gas  and  Electric.  502,  772 

Para  Telephone.  772 

Parson's  Marine  Steam  Turbine,  476 

Pennsylvania  Water  &  Power  Co.,  772 

Pernambuco  Tramways  and  Power.    119.    196 

Phonophore  Construction.  588 

Pinchin.  Johnson.  53.772 

Portland  (Oregon)  Railway.  Light  and  Power.  279 

Power  Gas  Corp..  693 

Provincial  Tramways.  3 1 


Radio-Corporation  of  America.  339 
Rangoon  Electric  Tramway  and  Supply.  93,  225, 
396.  502 

Ransomes.  Sims&Jefferies,31 
Reading  Elec.  Supply.  745.  772 
Rees-Roturbo  Mfg.  Co.  772. 
Richatdsons.  Westgarth  &  Co.,  65 
Royce.  195 

St  James  and  Pall  Mall  Elec.  Light.  93 

San  Paulo  Improvements  and  Freehold  Land.  279 

Scott.  Waller,  369 

Shanghai  Elec.  Construction,  426 

Shawmigan  Water  and  Power,  396.  843 

Shropshire,  Worcs.  and  Staffs.  Elec.  Power.  195. 

226 
Siemens  Bros.  &  Co..  624 
Singapore  Electric  Tramways.  502 
South  American  Light  and  Power.  195 
South  London  Elec.  Supply,  395 
South  Metropolitan  Elec.  Light  and  Power.  230. 

311.  369 
South  Wales  Elec.  Power  Distribution.  31.  93 
Southern  Brazil  Elec.  396 
Stewarts  &  Lloyds.  395 
Still  Engme.  359 
Stock  Exchange  Notices.  502.  588.  624.  693.  773, 

802 

Stone  (J.)  &  Co..  426 
Stothert  &  Pitt,  528 
Submarine  Cables'  Trust,  502 
Submersible  Motors,  195 

Taunton  Elec.  Traction,  63 

Tees  Power  Station,  773 

Telegraph  Construction  and  Maintenance.  93 

Telephone  Manufacturing.  746 

Tottenham  &  District.  Light.  Heat  &  Power.  226 

Traction  Power  and  Securities.  426 

Trafford  Park  Estates.  476.  528 

Tramways  and  Light  Railways  Estates.  1 19 

Tramways  Light  and  Power.  588 

Tube    Investments.  772 

Tyneside  Tramways  and  Tramroads.  279.  339 


Underfeed  Stoker.  624 

Underground  Elec.  Railways  Co.  of  London,  195 
United  Elec.  Tramways  of  Caracas.  773 
United  Elec.  Tramways  of  Montevideo.  63 
United  River  Plate  Telephone.  528 

Vandervcll  (C.  A.).  773.  843 

Vera  Cruz  Elec  Light.  Power  and  Traction.  279 

Vera  Cruz  Telephone  Construction.  745 

Vickers.  Ltd..  195.773,843 

Victoria  Falls  and  Transvaal  Power.  31.  311.  426. 
502.  773,  802 

Ward  &  Goldslone.  195 

Waste  Heat  and  Gas  Elec  Generating  Stations,  250 

Waygood  Otis,  32,  772 

West  African  Telegraph,  554 

West  India  and  Panama  Telegraph,  93 

Western  Telegraph  Co..  369.  593    721,  724.  745 

Western  Union  Telegraph.  92.  395 

Westminster  Elec.  Supply  Corp..  195 

White  (J.  G.)  Si  Co..  55 

Wi.eless  Picss.  746 

Yorkshire  Electric  Power.  196,  396 
Yorkshire  (W.  Riding)  Elec.  Tramwavs.  773 
Yorkshire  (Woollen  District)  Elec.  Tramways.  119, 
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Companies  (New  Electrical,  &c.)  Registered. 


Accumulator  Trust.  120 
Acme  Enffinecring,  226 
Advance   Lamp.   775 
Albion  Products  (1921).  32 

All  British  Signal.  775 

Allen.  L.  T.  (Ormslirk  and  Penrith).  478 

Allen's  (Resilient  Wheel).  554 

Allenwest-Btookhirsl.226 

Alliance  Wholesale  Bectrlcl.  94 
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Notes. 

The  Coal  Dispute. 

After  thirteen  weeks  of  conversations,  conferences,  speeches, 
ballots,  wage  scales,  suggested  panaceas  from  all  and  sundry, 
advice  and  recriminations,  the  dispute  in  the  coal  industry 
has  been  settled.  The  settlement,  which  is  on  a  wage  basis, 
cannot  be  claimed  as  a  victory  for  either  party.  For  the 
original  demands  of  the  miners  have  been  gradually  shorn 
away  andj  schemes  for  nationalisation,  for  wages  boards  and 
for  pools  have  all  disappeared.  On  the  other  hand,  the  attempt 
of  the  employers  to  reduce  to  a  pre-war  standard  or  even  lower 
the  rates  of  wages  paid  to  the  various  workers  in  the  mining  in- 
dustry has  been  unsuccessful.  Now  a  settlement  has  been  arrived 
at  by  a  temporary  arrangement  of  wages  until  October  1st  on 
the  basis  that  with  the  help  of  the  £10  000  000  re-granted  by 
Parliament  a  fall  will  gradually  take  place  until  an  economic 
level  is  reached.  To  earn  this  subsidy,  between  now  and 
October  1st  the  mineowners  and  miners  are  to  agree  upon 
the  principles  upon  which  wages  are  to  be  calculated  after 
that  date  and  the  agreement  then  come  to  is  to  be  observed 
by  both  sides  for  twelve  months,  with  three  months'  notice 
thereafter  to  terminate  it.  That  arrangement,  will  include  a 
profit-sharing  scheme  on  lines  which  were  agreed  upon  before 
the  strike  took  place.  This  gives  us  roughly  eighteen  months 
of  peace,  a  peace  which  is  most  sorely  needed.  Tliis  is  the 
more  necessary,  as  in  the  agreement  the  interests  of  the  con- 
sume r  seems  to  have  been  entirely  neglected.  There  is  no 
hint  that  any  attempts  will  be  made  to  bring  down  the  cost 
ot  fuel  either  by  better  business  methods  or  by  the  use  of  more 
efficient^  equipment.  In  fact,  the  tendency  is  all  to  encourage 
both  owners  and  miners  in  the  opposite  course.  We  sincerely 
hope_^that  besides  coming  to  a  satisfactory  wages  agreement 


both  sides  will,  therefore,  settle  down  to  providing  the  indus- 
tries of  the  country  with  the  cheap  fuel  they  require,  so  that 
the  trade  revival  which  is  predicted  may  really  set  in.  If 
this  dispute  has  proved  one  thing  more  than  another  it  is 
how  little  good  can  be  gained  by  the  use  of  the  strike  weapon. 
We  hope  that  other  trade  organisations,  and  especially  those 
connected  with  engineering,  will  learn  this  useful  lesson  before 
it  is  too  late. 

Wind  Pressure  and  Wireless  Structures. 

The  article  by  Mr.  S.  P.  Wing,  which  we  publish  on  another 
page  of  this  issue,  deals  with  a  subject  which,  though  primarily 
of  a  civil  and  mechanical  rather  than  electrical  character  is 
one  which  is  of  great  importance  to  those  engaged  in  wireless 
work.  He  gives  the  results  of  a  series  of  experiments  carried 
out  at  the  Ballybunion  wireless  station,  with  the  help  of  Sir 
Napier  Shaw  and  the  Meteorological  Office,  to  find  out  the 
wind  loading  for  such  structures  as  wireless  towers.  Such  an 
investigation  is  not  only  important  in  itself,  but  is  made  the 
more  laborious  by  the  absence  of  accurate  analogous  data. 
Accuracy  is,  however,  the  first  necessity,  for,  as  Mr.  Wing 
points  out,  the  figure  taken  has  a  great  influence  on  the  cost 
of  the  tower.  To  be  of  value  the  result  must  be  an  educated 
guess  rather  than  a  wild  estimate  erring  widely  on  the 
side  of  safety.  By  taking  simultaneously  the  actual  velocities 
at  different  points  above  the  ground  the  curve  connecting 
velocity  and  pressure  can  be  obtained,  whence,  knowing  the 
law  of  the  variation  of  the  velocity,  the  ground  velocity  and 
that  at  any  desired  height,  say  750  ft.,  can  be  derived.  A 
complete  series  of  readings  obtained  on  these  lines  showed 
that  the  velocity  of  the  wind  varied  directly  with  the  height, 
and  a  formula  relating  the  velocity  at  a  given  height  to  the  velo- 
city on  the  ground  was  worked  out. 


Some  Interesting  Conclusions. 

As  a  result  of  these  experiments  Mr.  AVing  comes  to  the 
conclusion  that  the  velocity  increases  considerably  with 
increasing  elevation  and  has  not  reached  the  limit  of  its  increase 
at  a  height  of  500  ft,  though  any  further  increase  will  probably 
not  exceed  15  per  cent,  of  the  value  at  that  height.     This  is 
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work  which  has  long  rciniirfd  doing  and  we  are  very  glad  that 
it  has  been  done.  For  though  as  a  whole,  as  Mr.  Wing  modestly 
points  out,  the  experiments  were  disappointing  and  unsatis- 
factory, the  results  obtained  form  a  starting  point  from  which 
research  of  a  more  extended  and  more  accurate  character 
may  well  proceed.  We  hope  that  it  will  not  be  long  before 
the  results  obtained  will  be  checked  and  amplified  and  the 
laws  connecting  the  various  values  nuire  di'fiiiitelv  laid  down. 


The  Fuel  Problems  of  the  Future. 

Sir  George  Beilby's  "  James  Forrest  "  lecture  on  the 
''  Fuel  Problems  of  the  Futmv,"  which  was  delivered  before 
the  Institution  of  Cixil  Engineers  last  Thursday,  is  at  once 
revolutionary  and  academic  in  its  subject  matter  and  treat- 
ment. As  far  as  "  James  Forrest  "  lectures  are  concerned 
it  is  revolutionary  because  it  recognises  that  behind  all 
technical  reforms  in  our  methods  of  dealing  with  the  fuel 
at  our  disposal,  methods  which,  it  is  true,  arc  capable  of  great 
improvement  and  development,  there  remains  that  human 
element  about  whose  behaviour  we  can  predict  so  little. 
It  if,  indeed,  pre-emineutly  a  case  of  the  joint  variation  of 
two  unknowns,  the  human  and  the  material.  Academically, 
Sir  George  emmciates  once  again  the  well-worn  dictum 
that  if  we  are  to  maintain  our  position  in  the  world's  markets 
we  must  either  produce  cheap  fuel  or  find  out  how  to  use  our 
fuel  in  such  a  way  that  the  products  which  its  employment 
make  possible  can  be  manufactured  cheaply  and  in  large 
quantities.  Ho  dismisses  for  the  present  the  idea  that  a 
solution  of  our  difficulties  rests  on  the  greater  employment  of 
alternative  fuels,  though  he  sees  a  future  in  the  use  of 
alcohol  and  recommends  that  we  follow  with  a  careful  eye  what 
is  being  done  in  the  consumption  of  lignite  and  brown  coal. 

Selling  Coal  by  the  Therm. 

As  a  revolutionary-  his  suggestions  are,  as  might  be  exjJected, 
more  interesting.  There  is  something  in  his  idea  of  selling 
coal  by  its  thermal  value  which  is  very  intriguing.  If,  for 
instance,  electricity  supply  engineers  knew  when  placing 
their  coal  contracts  that  from  every  ton  of  fuel  supplied 
thev  would  be  able  to  obtain  a  certain  number  of  thermal 
units,  compared  with  present  conditions,  they  would  feel 
that  the  millennium  had  arrived.  We  do  not  expect  that  those 
who  supply  fuel  will  not  look  upon  the  matter  with  quite 
the  same  delight,  but  will  immediately  see  in  the  idea  an 
excuse  for  erecting  all  sorts  of  obstacles  to  the  proposed 
change.  Some  of  these  obstacles  are  obvious,  but  all  the  same 
they  might  be  overcome,  or  rather  circumvented.  One  way 
of  doing  this  would  be  to  prevent  the  direct  use  of  coal  for 
domestic  and  many  industrial  purposes  and  provide  what  is 
necessary  in  this  direction  only  through  electricity  and  gas 
works  which  can  .supply  light,  heat  and  power  in  small  quantities 
in  a  smokele,ss,  usable  and  efficient  form.  This  seems  to  be  a 
better  way  of  reaching  that  smokeless  domestic  era  of  which 
Sir  George  Beilby  so  rightly  apjjroves,  than  by  providing 
the  donii-stic  hearth  or  stove  with  solid  smokeless  fuel. 


Honours   Worth   Having. 

Engiseeks  and  scientists  have  long  realised  that,  however 
profound  the  influence  of  their  work  on  human  progress, 
they  can  expect  to  reci-ive  little  official  recognition  of  what 
they  do.  It  therefore  happens  that  the  awards  both  these 
classps  of  workers  value  most  are  those  given  by  institutions 
or  bodies  connected  with  the  same  acti^'^tie8  as  their  own. 
This  week  we  are  able  to  chronicle  two  examples  of  this  recog- 
nition, one  to  an  eminent  British  engineer  and  metallurgist 
and  the  other  to  an  equally  eminent  British  scientist.  The 
presentation  by  a  deputation  representing  the  leading  engi- 


neering societies  of  the  United  States  of  the  John  Fritz  medal 
to  Sir  Robert  Hadfield  on  Tuesday  was  a  worthy  tribute 
to  his  services  to  science  and  industry  from  a  nation  which  is 
renowned  for  its  progress.  The  John  Fritz  medal  is  the 
highest  honour  in  the  engineering  profession  in  the  United 
States  and  it  is  only  awarded  for  scientific  or  industiial 
achievements  of  the  greatest  eminence.  The  list  of  previous 
recipients  of  the  medal  is  a  sufficient  guarantee  of  the  truth  of 
this  statement.  Sir  Robert  Hadfield  is  to  be  congratulated 
on  the  addition  of  his  name  to  that  li.st. 


The  Albert  Medal. 

Equally  appropriate  is  the  award  of  the  Albert  medal  of  the 
Royal  Society  of  Arts  to  Prof.  J.  A.  Fleming,  F.R.S.,  in  recog- 
nition of  his  valuable  contributions  to  electrical  science  and 
especially  of  his  original  invention  of  the  thermionic  valve. 
This  award  was  announced  a  short  time  ago,  and  the  formal 
presentation  took  place  on  Monday  last,  when  the  medal  was 
handed  to  Prof.  Fleming  by  H.R.H.  the  Duke  of  Conna-oght 
AND  Stratheaex,  President  of  the  Society.  Readers  oi 
The  Electrician  will  be  second  to  none  in  congratulating 
Prof.  Fleming  on  this  honour,  the  more  so  as  they  know  full 
well  not  only  how  his  invention  has  revolutionised  wireless 
science,  but  how  it  may  yet  bring  about  advances  of  which  we 
can  only  now  see  the  beginning.  In  many  ways  it  may  be  said 
to  be  as  fundamental  a  discovery  as  that  of  Faraday,  so  that 
in  honouring  Prof.  Fleming  in  this  way  the  Royal  Society  of 
Arts  have  honoured  a  discoverer  of  the  first  eminence. 


X-Ray  Dangers. 

The  preliminary  rejjort  of  the  X-Ray  and  Radium  Protec- 
tion Committee  which  was  recently  appointed  under  the  chair- 
manship of  Sir  Humphrey  Rolleston,  emphasises  the  danger 
of  over-exposure  to  X-rays  and  radium.  It  points  out  that 
these  dangers  can  best  be  avoided  by  the  provision  of  efficient 
protection  and  suitable  working  conditions.  The  known 
effects  which  have  to  be  guarded  against  are  visible  injuries 
to  the  operators  and  derangement  of  the  internal  organs. 
To  obviate  these  disabilities  the  cgmmittee  recommend  a 
careful  regulation  of  the  working  hours  of  those  engaged  in 
X-ray  work,  the  complete  protection  of  the  X-ray  bulb  itself 
by  adequate  protective  material,  except  for  an  aperture  as 
small  as  possible  for  the  work  in  hand.  The  protective 
measures  recommended  in  each  particular  case  necessarily 
depend  on  the  work  which  is  being  performed,  as,  for  instance, 
to  use  for  deep  therapy  arrangements  intended  only  for  super- 
ficial therapy  would  probably  subject  the  worker  to  serious 
injury.  It  is  also  recommended  that  certain  electrical  pre- 
cautions should  be  taken  in  X-ray  departments.  These  con- 
sist in  the  provision  of  insulating  floors,  the  employment  of 
stout  metal  tubes  or  rods  instead  of  wires  for  conductors,  the 
use  of  insulated  in  preference  to  bare  wire,  and  the  avoidance 
of  slack  wires.  Earthing  of  all  metal  parts  is  a  necessity,  and 
it  is  desirable  that  the  circuits  controlled  by  the  various 
switches  should  be  indicated  on  the  switches.  Recommenda- 
tions of  this  kind  coming  from  such  a  body  are  worthy  of  the 
closest  attention,  and  we  hope  they  will  be  put  into  force 
without  delay.  A  certain  number  of  details  remain  to  be 
filled  in  and  this  might  well  be  the  first  duty  of  the  X-ray 
Institute,  whose  foundation  we  recently  suggested. 

* 
The  National  Physical  Laboratory. 

The  annual  report  of  the  Executive  Committee  of  the 
National  Physical  Laboratory,  of  which  we  give  an  accouB* 
on  another  page  of  this  issue,  shows,  as  might  be  expected, 
that  a  large  amount  of  useful  work  is  being  done  by  that 
institution.  It  is  work  which  is  abundantly  necessary  not 
only  on  purely  theoretical  grounds  but  ahiO  for  sound  technical 
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and  financial  reasons.  To  that  extent  we  have  nothing 
but  praise  for  the  organisation  and  ability  which  enable  it 
to  be  carried  out.  But  in  studying  the  details  of  the  investi- 
gations which  are  being  undertaken  in  the  various  depart- 
Dunts  we  cannot  fail  to  be  struck  by  the  lack  of  finality 
which  is  indicated  in  a  good  many  cases.  The  war,  of  course, 
was  a  great  obstacle  to  the  progress  of  many  of  the  iavestiga- 
tions,  but  this  cannot  altogether  exjjlain  why  year  after  year 
so  many  of  the  researches  are  dismissed  in  a  phrase  indicating 
that  no  results  have  been  obtained.  Though  we  realise  that 
work  of  this  kind  cannot  be  carried  out  to  a  time  table  and 
that  unforeseen  difficulties  may  arise  in  its  progress,  some 
of  the  delay  -which  is  occurring  seems  iindoubtedly  due  to 
the  organisation  of  the  Laboratory  itself.  The  work  that  i  s 
there  carried  on  includes  both  mere  commercial  testing  and 
research  work  proper.  The  quantity  of  work  which  is  per- 
formed in  both  these  sections  is  increasing.  It  is,  therefore, 
a  matter  of  consideration  whether  they  should  not  be  definitely 
separated,  especially  as  the  qualifications  required  from  the 
workers  in  these  two  branches  are  also  entirely  different. 


Miners'  Electric  Safety  Lamps- 

Thol'c;h  the  coal  mines  have  been  closed  for  many  weeks, 
the  Mines  Department  of  the  Board  of  Trade  has  not  ceased 
work,  but  has  taken  the  opportunity  to  issue  a  Safety  Lamps 
Order  giving  details  of  five  new  electric  safety  lamps,  which 
have  been  approved  for  general  use  in  collieries.  Apparently, 
the  old  prejudice  against  the  use  of  electric  lamps  has  disap- 
peared, while  the  increasing  demand  for  the  better  lighting 
of  collieries  in  order  to  minimise,  if  not  to  get  rid  of,  the  ravages 
of  nystagmus  amongst  the  workers  has  induced  a  number  of  elec- 
trical manufacturers  to  meet  the  peculiar  requirements  of  this 
apparatus.  With  the  five  new  lamps,  some  particulars  of  which 
we  give  elsewhere,  there  are  now  thirty- two  electric  safety 
lamps  on  the  market  all  of  which  have  been  officially  approved 
for  general  use  in  coUiery  work,  while  thirteen  are  authorised 
for  use  by  officials  or  for  special  j)urposes.  The  conditions 
in  collieries  require  a  relatively  good  and  steady  light  for  a 
certain  time  and  the  lamp  must  also  be  of  robust  construction. 
The  official  requirement  is  that  the  new  lamps  must  be  capable 
of  maintaining  a  light  of  not  less  than  one  c.p.  all  round  a 
horizontal  plane  for  a  period  of  not  less  than  nine  hours  and 
also  of  giving  a  light  of  not  less  than  ]  5  c.p.  over  an  arc  of 
45  deg.  in  a  horizontal  plane.  There  are,  in  addition,  provisions 
as  to  the  weight,  and  regarding  the  lanterns  and  batteries, 
which  indicate  that  the  Mines  Department  is  taking  a  paternal 
interest  in  those  who  are  to  use  this  apparatus. 

» 
Administrative  Changes. 

Until  recently  the  Home  Office,  which  is  responsible  for 
the  administration  of  the  Factory  and  Workshops  Acts  and 
for  the  Regulations  on  the  generation  and  use  of  electricity 
in  factories  and  workshojas,  super\'ised  and  enforced  the 
regulations  for  the  use  of  electricity  in  mines.  Now,  with  the 
creation  of  the  Mines  Department,  the  Board  of  Trade,  which 
has  given  up  its  electric  lighting  powers  to  the  Ministry  of 
Transport  and  the  Electricity  Commissioners,  becomes  the 
proper  authority  to  enforce  the  Mining  Eegulations.  It  is 
unfortunate  that  three  difierent  Government  departments 
should  be  concerned  with  regulations  governing  the  use  of 
electricity  supply.  Multiplicity  of  departmental  regulations 
creates  confusion  and  checks  progress.  We  had  hoped  that 
with  the  advent  of  the  Electricity  Commissioners  the  tendency 
would  have  been  towards  unity  and  simjjlicity  of  administra- 
tion, but  apparently  we  are  to  be  disappointed.  These 
frequent  changes  in  the  administrative  powers  of  Government 
departments,    even   though  there   may   not    be   any   actual 


alteration  in  the  rules,  obviously  lead  to  that  class  oj 
infringement  which  arises  from  ignorance.  Our  bureaucrats 
are  fond  of  changes  of  titles,  which  they  appear  to  associate 
with  real  reform.  Or,  perhaps,  they  only  want  to  scratch 
out  the  unwary  and  make  work  for  themselves. 

U.S.A.  Cable  Company's  Dispute. 

The  annual  report  of  thi.'  Wi->tern  Union  Telegrajih  Com- 
pany for  1920  is  a  document  of  more  than  usual  length  and 
contains  many  interesting  details  of  the  history  and  develop- 
ment of  what  is  probably  the  largest  telegraph  undertaking 
in  the  world.  It  throws  light  upon,  though  not  sufficien  to 
enable  us  to  understand  the  real  reason  for,  the  dispute  between 
the  Company  and  the  American  Government  over  the  landing 
of  the  projected  Barbados-Florida  submarine  cable  at  Miami. 
It  was  generally  admitted  that  American  trade  and  political 
interests  urgently  reqdred  direct  cable  connection  with 
Brazil  and  Argentina,  and  though  the  exclusive  concession 
of  the  Western  Telegraph  Company  was  an  obstacle,  this  was 
removed  by  a  working  arrangement  between  the  two  com- 
panies. The  Western  Union  Company  then  placed  an  order 
in  England  for  the  manufacture  of  1  630  miles  of  cable  and 
notified  its  Governrhert  of  what  it  had  done.  It  was  not, 
however,  rmtil  the  British  cable-laying  ship  arrived  ofi  the 
Florida  coast  with  the  cable  on  board  that  the  Washington 
authorities  intervened  and  prohibited  the  laying  of  the  cable 
on  the  ostensible  ground  that  the  connection  would  be  a 
means  of  perpetuating  the  preferential  position  enjoyed  by 
the  British  company  in  Brazil.  The  Western  Union  Company 
easily  disposes  of  this  argument  by  citing  numerous  instances 
of  American  companies  making  use  of  foreign  submarine 
telegraph  systems.  It  is  also  stated  that  "  there  is  not  a 
cable  leaving  the  shores  of  the  United  States  that  does  not 
connect  with  cable  systems  enjoying  monopolistic  and  pre- 
ferential arrangements  overseas." 


Testimonial  to  British  Methods. 

It  is  not  for  us  to  deal  exhaustively  with  the  merits  of  the 
dispute  or  to  support  either  of  the  parties  to  it,  but  viewing 
the  matter  from  an  impartial  standpoint  we  cannot  resist 
expressing  an  opinion  that  the  Company  has  a  genuine 
grievance  against  its  Government,  which,  for  once,  has  not 
acted  equitably  towards  one  of  its  national  undertakings. 
Apart  altogether  from  any  questions  of  natural  right  or  justice 
we  regret  to  see  unnecessary  obstacles  placed  ujjon  that  ex- 
pansion of  the  means  of  international  communication  which 
is  so  desirable  for  the  peaceful  developiment  and  progress 
of  nations.  Incidentally,  we  are  gratified  to  see  that  British 
probity  and  commercial  honesty  receiving  a  handsome  testi- 
monial from  the  American  Company.  It  will  be  remembered 
that  last  year,  when  the  dispute  was  very  acute  and  had 
become  the  subject  of  discussion  in  political  and  commercial 
circles,  mendacious  rumours  were  spread  in  the  United  States 
to  the  effect  that  American  messages  sent  over  British  cables 
were  subject  to  censorship  and  that  therefore  commercial  secrets 
were  liable  to  leak  out.  The  directors  of  the  Western  Union 
Company  flatly  contradict  this  and  point  out  that  there  is 
now  no  censorshiji.  They  say  "  no  British  company,  and 
certainly  not  the  British  Government,  would  concern  itself 
with  deciphering  and  disclosing  the  contents  of  code  messages 
for  the  benefit  of  British  trade."  For  over  50  years  75  per 
cent,  of  the  telegraph  messages  between  the  United  States 
and  Europe  have  passed  over  British  lines  and  during  the 
whole  of  that  time  there  has  never  been  an  authenticated  case  of 
a  leak  in  a  United  States  message.  At  the  time  we  com- 
mented upon  the  absurdity  and  viciousness  of  the  rumour,s 
and  though  we  did  not  attach  too  much  importance  to  them. 
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ill  view  of  the  i)olitical  and  other  interests  involved,  we  are 
pleased  to  have  such  a  frank  and  generous  appreciation  of 
British  methods. 


Assessment  of  Tramways 

The  situation  of  tramways  undertakings  is  at  jjrescnt  so 
ditticult  that  every  means  of  reducing  c.\])enses  should  be 
explored.  Owing  to  the  high  rates,  close  attention  should  be 
paid  to  the  question  of  the  assessment  of  the  lines.  It  is  a 
pretty  safe  assertion  that  practically  all  tramways  are  over- 
assessed  and  that  the  amount  paid  in  rates  is  much  more 
than  it  should  be.  Consequently,  steps  should  be  taken  to 
obtain  a  modification  of  the  assessments  so  as  to  make  these 
a  more  accurate  reflection  of  existing  conditions.  Notwith- 
standing the  higher  fares  in  force,  few  undertakings  are  being 
run  at  a  profit,  and  several  of  them  have  had  to  meet 
deficits  out  of  the  rates.  The  case  of  the  London  County 
Council  tramways  is  a  good  illustration  of  the  present 
condition  of  things.  The  xmdertakiug  is  not  meeting  all  its 
expense*,  but  the  total  rateable  value  of  the  lines  in  the 
administrative  county  is  £168  000.  However,  as  a  result  of 
representations  made  by  the  Highways  Committee,  the 
majority  of  the  Metropolitan  assessment  committees  have 
agreed  to  reduce  the  assessment  of  the  lines  to  one  half  of  the 
pre-quinquennial  figures,  though  the  value  of  the  buildings 
remains  unaltered.  As  the  average  rate  in  the  London 
boroughs  is  about  15s.  in  the  £,  the  reduction  in  the  total 
assessment  from  £168  000  to  £84  000  will  represent  an  annual 
saving  in  rates  and  taxes  of  something  like  £80  000  a  year, 
which  will  be  a  very  welcome  relief  and  will  assist  in  adjust- 
ing accounts  in  future.  Similar  action  should  be  taken  by 
other  tramway  authorities. 


Tramway  Finance  in   1920. 

Despitk  the  (litHculties  that  have  had  to  be  faced  by 
tramway  and  electricity-suppl}'  companies  during  the  past 
year  the  accounts  of  the  British  Electric  Traction  Company, 
whose  revenue  is  mainly  derived  from  investments  in  these 
enterprises,  show  an  improvement  upon  the  previous  year's 
record.  .  The  ordinary  dividend  is  maintained  at  4  per  cent. 
and  there  is  an  increase  of  £18  000  in  the  gross,  and  of  nearly 
£9  000  in  the  net,  profit,  while,  after  i)aying  the  preference 
and  ordinary  dividends,  a  sum  of  £12  300  has  been  placed  to 
reserve,  £177  300  being  carried  forward,  or  about  £27  000 
more  than  the  amount  brought  in.  The  investments  of  the 
company  now  stand  at  about  £3  862  000,  a  decrease  of  £166  000, 
and  the  average  yield  was  539  per  cent.,  compared  with  5'28 
per  cent,  for  the  preceding  year.  Though  the  majority  of  the 
undertakings  in  which  the  company  is  interested  are  electric 
tramway  and  power  companies,  there  appears  to  be  an 
increasing  tendency  on  the  part  of  the  directors  to  widen  the 
scope  of  their  investments.  Among  the  changes  we  notice  in 
this  direc-tion  is  an  increase  in  their  holdings  in  the  Brush 
Electrical  Engineering  Company  and  the  Electric  &  General 
Investment  Company,  while  shares  to  the  value  of  £71  300 
have  been  acquired  in  the  StoU  Picture  Productions,  Ltd.  We 
are  not  surprised  at  this  change,  for  we  are  told  in  the  report 
that  while  the  aggregate  receipts  of  the  associated  companies 
in  1920  showed  an  increase,  the  expenses  advanced  in  a  greater 
ratio,  due  in  a  largo  measure  to  the  re.strictions  on  charging 
higher  fares  until  the  latter  part  of  1920,  although  wages  were 
advanced  earlier  in  the  year.  A  flividend  of  4  per  cent,  is  a 
poor  return  upon  capital  in  these  days,  but  in  view  of  the 
probability  of  tramway  wages  questions  being  adjusted 
amicably,  the  outlook  would  be  comparatively  good  were  it 
not  for  the  millers'  strike. 


Current   Limiters  and   Load   Factors. 

The  apparatus  w-hich  we  describe  on  another  jja^e  of  this 
issue  is  an  interesting  attempt  to  solve  the  problem  of  how  best 
the  load  factors  of  our  su]iply  systems  can  be  improved. 
This  current  limiter,  which  has  been  devised  by  Messrs.  J. 
Clearv  and  G.  A.  Phh.pott,  of  the  Brighton  electricity 
department  and  has  been  placed  on  the  market  by  the  Edison, 
Swan  Electric  Company,  Ltd.,  embodies  a  resistance  which, 
when  the  predetermined  amount  of  energy  taken  by  a  con- 
sumer is  exceeded,  is  placed  in  series  with  the  load,  so  dimming 
all  the  lamjis  on  the  circuit.  This  avoids  the  many  disad- 
vantages due  to  the  flicker,  which  is  usually  a  feature  of  other 
limiters  and  there  seems  to  be  no  reason  why  in  practice  its 
use  should  not  be  of  great  assistance  in  simplifying  certain 
of  the  financial  difficulties  which  at  present  threaten  to  i)revent 
the  economic  supply  of  electricity  to  the  small  con.sumer. 


Electricity  Supply  Charges  at  Sheffield. 

We  had  hoped  that  the  recent  report  of  the  Special  Com- 
mittee on  electricity  tariffs  in  Sheffield  would  have  ended  the 
controversy  in  local  municipal  and  business  circles  on  the 
entertaining  question  of  the  relativity  of  charges  for  power  and 
light.  On  tliis  subject  Councillor  Graves,  by  advocating  a 
uniform  flat  rate  for  both  services,  is  as  much  a  protagonist 
in  his  way  as  Prof.  Einstein  is  in  his.  But  though  he  has  many 
supporters,  the  Committee's  report,  of  which  we  recently  gave 
an  abstract,  showed  it  was  only  because  of  the  great  increase 
in  the  units  sold  for  power  that  it  was  possible  to  .supply 
electricity  for  lighting  at  the  present  comparatively  low  figure. 
The  committee  even  went  further  in  the  anti-Graves  direction, 
and  recommended  a  reduction  in  the  percentage  increase  made 
for  energy  sold  at  2d.  and  under.  This  step,  which  is  all  in 
favour  of  large  power  users,  was  endorsed  by  the  Council. 
Nothing  daunted  by  his  defeat,  Councillor  Graves  is  now  pur 
suing  his  propaganda  in  the  local  press.  Several  columns 
have  already  been  filled  by  his  communications  and  the 
replies  of  chairmen  and  ex-chairmen  of  the  Electricity  Com- 
mittee, but  these  simply  repeat  old  argument.s.  The 
doughty  champion  of  the  flat  rate  cannot  or,  rather,  will  not, 
understand  the  necessity  for  having  difl'erent  ehurges  for 
power  and  lighting  and  we  suppose  he  will  continue  his  cam- 
paign until  the  local  pajjers  find  a  more  suitable  way  of  filling 
their  columns,  which  we  hope  will  be  pretty  soon.  Neverthe 
less,  though  we  do  not  support  Mr.  Graves,  he  is  right  in  sup- 
porting his  arguments  by  calling  attention  to  the  confusion 
which  exists  by  continuing  war-time  methods  of  charging.  At 
various  times  during  the  war  additions  had  to  be  made  to  the 
prices  and  these  took  the  form  of  a  percentage  on  the  existing 
rates.  But  the  time  has  now  come  when  this  method  should  be 
discarded  for  something  more  regular  and  systematic. 


The   Pros    and    Cons    of 
Standardisation. 

The  Annual  Report  of  the  Institution  of  Electrical  Engineers, 
the  various  ])ublications  of  the  British  Engineering  Standards 
Association  and  the  columns  of  any  technical  journal,  con- 
nected with  engineering,  all  indicate  that  a  movement  is  taking 
place  towards  the  production  of  equipment  of  a  stereotyped 
pattern  for  performing  the  many  varied  functions  which 
modern  engineering  makes  necessary.  Such  a  movement 
predicates  not  only  that  the  machines  and  apparatus  shall 
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comply  in  design,  manufacture  and  performance  with  certain 
oeneral  and  special  conditions,  but  more  particularly  that  they 
shall  be  made  of  certain  parts  and  material  which  themselves 
comply  with  similar  regulations.  This  movement  towards 
ultimate  standardisation,  after  a  slow  beginning,  is  nowaccele- 
rating,  and  it  may  therefore  be  as  >vell  to  examine  critically 
the  advantages  and  disadvantages  of  this  tendency  and  the 
eiTect  that  it  is  likely  to  have  on  the  progress  of  the  electrical 
industry. 

The  Advantages  of  Standardisation. 
To  take  the  advantages  of  standardisation  first,  w<'ll  thought- 
out  tests,  carefully  written  specifications,  and  clear  conditions 
of  contract  ensure  that  a  certain  position  on  the  scale  of  quality 
is  reached  by  all  products  manufactured  in  accordance  with 
them.  They  also  ensure  interchangeability  and  easy  repair 
and  maintenance  and  further  they  allow  all  the  benefits 
derivable  from  those  much-abused  and  mis-used  words  "  mass 
production  "  to  be  obtained  both  by  the  manufacturer  and 
the  consumer.  Our  recent  Manufacturers'  Issue  showed  how 
these  benefits  were  being  taken  advantage  of  by  the  former 
class.  Mass  production  in  this  sense  obviously  not  only 
includes  all  the  operations  necessary  to  the  evolving  of  the 
finished  article  and  the  various  parts  which  make  it  up,  but 
it  indicates  the  presence  of  a  certain  type  of  modern  works 
organisation  whose  sole  duty  is  the  control  of  production  and 
production  methods,  with  a  view  to  guaranteeing  eventually 
an  article  wliich,  while  possessing  a  certain  standard  of  quality, 
can  be  sold  to  the  consumer  at  the  lowest  possible  price.  If  in 
some  peojjle's  eyes  this  reduces  the  manufacture  of  electrical 
apparatus  to  the  level  of  the  more  widely  advertised  patent 
medicines,  it  is  a  disadvantage  which  is  more  apparent  than 
real. 

The  Disadvantages  of  Standardisation. 

Even  when  we  come  to  examine  the  supposed  disadvantages 
of  standardisation,  we  find  that  most  of  them  lack  real  force. 
It  has  been  said  that  standardisation  clogs  initiative  and 
prevents  development.  But,  with  one  possible  exception  to 
which  we  refer  below,  this  is  an  over-statement  of  the  case. 
It  is  true  that  standardisation  neutralises  the  personal  element 
in  the  clauses  of  specifications,  in  the  details  of  design  and  in 
some  of  the  methods  of  manufacture,  but  this  elimination  is 
not  necessarily  a  bad  thing.  Often  it  is  a  good  thing.  For  the 
personal  element,  while  necessary  and  useful  in  the  preliminary 
work  of  manufacture,  is  unnecessary  and  dangerous  when  it 
interferes  with  what  experience  has  shown  to  be  worthy  to 
be  categorised  as  a  standard  article.  To  impose  on  such  an 
article  a  superstructure  of  personal  ideas,  far  from  giving  an 
improved  machine,  in  general  leads  to  poorer  performance  and 
a  waste  of  money  and  human  and  mechanical  energy.  There  are 
duties  which  the  human  element  can  rightly  perform,  but  light- 
heartedly  modifying  standard  isroductions  is  not  one  of  them. 

Too  Much  Detail  a  Disadvantage. 
We  may  refer  once  again  to  our  candid  friend  Dr.  Rosen- 
berg for  an  illustration  of  this  text.  Needless  to  say,  his 
fiery  darts  are  directed  at  anyone  who  thinks  that  the  manu- 
facturers' standard  product  is  not  good  enough  for  him.  He 
laughs  sardonically  at  the  two-volume  novel  of  conditions  of 
contract  and  specifications  which  was  often  the  consulting 
engineer's  Bible,  with  the  difference  that  each  consulting 
engineer  wrote  his  own  Bible  and  made  his  own  writings  a  law 
unto  himself.  The  technical  part  of  this  monumental  work 
was  devoted,  according  to  Dr.  Rosenberg,  to  a  detailed  recital 
of  the  required  output,  overload  efficiency,  and  heating  of 
each  part,  tliese  data  being  tabulated  in  accordance  with  the 
consultant's  own  personal  idea,  and  not  to  correspond  with 


generally  accepted  standards.  Thi.s  desire  for  particularity  was 
carried  to  an  inordinate  extent,  and  included  such  details  as 
current  densities  permissible  in  every  conductor,  the  areas 
of  the  collecting  surfaces  of  commutators  and  slip-rings,  the 
flux  densities  and  insulation  thicknesses  in  each  and  every  part. 
This  would  have  been  disadvantageous  enough  to  cheap  produc- 
tion if  all  these  factors  had  been  the  same,  but  when  they  were 
all  different  Dr.  Rosenberg  ceased  to  wonder  that  the  EngUsh 
electrical  industry  was  in  a  bad  way.  We  agree  with  Dr. 
Rosenberg's  strictures ;  indeed,  we  go  a  step  further  than 
he  does,  and  point  out  that  the  high  cost  which  is  the  necessary 
result  of  all  these  idiosyncrasies  falls  ultimately,  not  on  the 
manufacturer,  but  on  the  buyer,  and  that  the  buyer  obtains 
not  only  no  real  advantage  from  these  methods,  but  a  freakish 
and  inefficient  machine.  It  is  true  that  the  conscientious 
manufacturer  suffers  when  he  sees  his  long-tried  methods 
scouted  and  his  machines  operating  inefficiently,  but,  as  Dr. 
Rosenberg  hints,  there  are  ways  of  salving  the  wounds  so 
inflicted  on  him.  The  consumer,  on  the  other  hand,  by  pur- 
chasing something  that  is  not  standardised  obtains  a  jiroduct 
of  a  quality  lower  than  he  would  have  done  had  he  sunk  his 
personality,  while  he  increases  his  costs  and  lowers  the  efficiency 
of  his  productive  operations. 

Having  it  Both  Ways. 
These  idiosyncrasies  are,  however,  not  confined  to  technical 
details.  There  was,  for  instance,  a  clause  in  many  specifications 
that  no  contractor  need  tender  who  could  not  show  that  he  had 
supplied  a  similar  or  larger  plant  than  that  then  being  ordered. 
Comment  on  .such  a  clause  is  needless,  except  to  say  that  in 
practice  it  can  hardly  be  more  than  a  sonorous  form  of  words. 
There  were  also  clauses  which  attempted  to  give  their  author 
all  that  was  best  in  both  worlds  by  specifying  in  detail  how  the 
machine  was  to  be  made  and  placing  the  onus  for  its  perform- 
ance on  the  manufacturer.  This  is  egotism  run  riot.  Even 
if  the  specification  itself  contained  errors,  as  is  not  inconceiv- 
able, the  manufacturer  was  still  made  responsible  for  such 
errors,  sometimes  with  unexpected  results.  This  can  all  be 
altered  by  the  universal  use  of  a  standard  form  of  contract, 
such  as  that  which  the  B.E.A.M.A.  now  rightly  insists  upon. 

Standardisation  Necessary'. 
It  is  therefore,  we  think,  abimdantly  proved  that  a  great 
measure  of  standardisation  in  the  manufacture  not  only  of 
complete  electrical  apparatus,  but  of  the  parts  which  go  to 
make  it  up,  is  beneficial  to  the  industry  and  to  progress  gene- 
rally. The  one  real  argument  that  can  be  advanced  against  it 
is  that  it  prevents  the  easy  introduction  of  new  methods  and 
designs.  In  theory  this  may  be  so,  but  in  practice  the  resultant 
effect  is  likely  to  be  much  less  than  is  supposed.  Grave  altera- 
tions in  designs  are  not  undertaken  lightly  for  commercial 
rather  than  technical  reasons,  and  while  to  alter  standard 
designs  may  be  difficult,  when  it  is  found  necessary  to  do  so 
it  is  because  it  is  really  worth  while.  Electrical  engineers 
should  therefore  use  every  effort  to  adopt  standardised  method.s 
very  much  more  in  the  future  than  they  have  done  in  the  past, 
and  to  support  the  excellent  work  which  is  being  done  by  the 
British  Engineering  Standards  Association  towards  this  end. 
For  while  much  has  been  done  there  is  niuch  more  to  do.  The 
Association  requires  support  not  only  on  the  technical  side, 
but  especially  to  ensure  that  the  standards  propounded  are 
more  generally  used  than  is  unfortunately  at  present  the  case. 
For  standardisation,  like  the  law,  depends  on  the  sanction  of 
the  whole  body  concerned  and  without  that  sanction  it  mu.st 
fail.  Rules  and  regulations  are  meant  to  be  kept,  and  tjie 
tendency  which  has  been  noticed  in  the  past  to  render  them 
lip  service  only  must  be  abandoned. 
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The  author,  havinij  occa,siou  to  design  a  -TSO-ft.  wireless 
mast,  was  met,  at  the  outset,  with  the  difficulty  of  finding 
sufficient  data  upon  which  to  assume  the  wind  loads.  Litera- 
ture on  wind  pressure  is,  at  the  best,  meagre.  What  there  is 
of  it,  is  based  on  the  classic  Forth  Bridge  or  other  similar 
experiments  and  concerns  itself  with  the  wind  loading  of 
structures  200  ft.  or  300  ft.  in  height.  But  if  30  lbs.  per  sq.  ft. 
of  area  exposed  to  wind  is  a  proper  load  to  assume  for  a  struc- 
ture 100  ft.  high,  will  this  loading  be  suitable  for  one  7.50  ft. 
hich  ?  On  this  subject  there  is  very  little  publislied  data. 
The  New  York  City  Building  Code  calls  for  a  wind  load  of 
30  lbs.  per  sq.  ft.  regardless  of  the  height.  On  this  specification 
the  Woolworth  Building,  750  ft.  Irigh,  was  designed.  At  the 
Panama  Pacific  International  Exposition  s]iecifieations  called 
for  an  assumed  wind  load  of  20  lbs.  per  sq.  ft.  for  all  heights 
up  to  300  ft.  and  for  25  lbs.  per  sq.  ft.  for  all  heights  over  this. 
The  highest  structure  built  under  this  code  was  a  tower  450  ft. 
high.  Designers  of  wireless  towers  in  the  past  have*  usually 
made  assumptions  such  as  30  lbs.  per  sq  ft.  for  the  first  200  ft. 
of  tower  and  then  40  lbs.  per  sq.  ft.  for  the  next  200  ft.,  &c. 
All  the  above  assumptions  have  been  little  more  than  wild 
estimates  with  a  large  margin  of  safety.  Experimentally. 
W.  H.  Dines  has  attempted  to  solve  the  problem  by  the  use 
of  balloons.  Commenting  on  these  experiments,  he  says, 
'•  Tentatively  the  velocity  at  1  000  ft.  may  be  taken  as  double 
that  at  the  ground."* 

Importance  of  Deteemixixg  a  Law. 

In  view  of  the  fact  that  the  cost  of  a  high  wireless  tower 
very  largely  depends  upon  the  wind  loading  assumed,  it  was 
deemed  "important  that  the  law  governing  the  increase  of 
wind  ])ressure  with  the  height  should  be  determined.  By 
good  fortune  in  1915  the  author  was  located  at  the  wireless 
station  at  Ballybunion,  Co.  Kerry,  Ireland,  where  he  could 
make  the  experiments  to  determine  this.  Through  the 
kindness  of  Sir  Napier  Shaw,  Director  of  the  British 
Meteorological  Office,  the  necessary  instruments  were  obtained. 
Sir  Napier  Shaw  was  also  good  enough  to  indicate  the  lines 
upon  which  the  exi)eriments  should  be  carried  out.  In 
presenting  the  results  of  the.se  experiments  the  author  wishes 
to  express  his  thanks  to  him  and  also  to  Mr.  F.  J.  W.  Whipple, 
also  of  the  Meteorological  Office,  the  latter  having  kindly 
taken  the  trouble  to  work  out  the  gradient^  winds  existing 
during  the  period  of  the  observations. 

Although  the  experiraent.s  are  neither  as  accurate  nor  as 
full  as  coxdd  be  desired,  so  that  the  laws  deduced  may  not  be 
scientifically  correct,  yet  it  is  hoped  that  the  results  will  be 
of  use  to  those  designing  similar  structures  elsewhere  and  that 
they  will  form  a  basis  for  making  an  "  educated  guess  "  as 
to  the  actual  wind  pressures  to  be  expected. 

The  solving  of  the  problem  requires  that  the  simultaneous, 
actual  velocities  occurring  at  different  points  above  ground 
should  bo  known  and  from  these  the  pressure  determined  by 
the  law  that  P=0-003F'  where 

P=pressure  in  pounds  per  square  foot. 
F=actual  velocity  in  miles  per  hour. 

It  was  thought  that  three  points  would  suffice  to  determine 
the  shape  of  the  curve  showing  the  law  by  which  the  velocity 
varied,  and  that,  having  obtained  this  carve,  even  though 
the  top  point  of  observation  was  only  moderately  high,  it 
coulrl  be  extended  to  show  the  relative  velocity  at  750  ft. 
Then,  knowing  the  law  of  the  variation  of  the  velocity,  by 
either  an  assumption  or  by  an  estimate  from  the  meteorological 
^ecords,  the  maximum  ground  velocity  could  be  obtained  and 

•  "  Proceedings  '  of  the  Institution  of  Civil  Engineers.     Vol.  CLXXI. 
I  For  explanation  of  this  term  see  later. 


that  of  the  maxinmm  likely  to  occur  at  750  ft.  be  derived. 
No  special  attempt  was  made  to  treat  the  problem  from  a 
scientific  meteorological  standpoint. 

Local  Conditions. 
Fig.  1  shows  the  existing  local  conditions  at  Ballv- 
bunion,  Co.  Kerry,  Ireland,  where  the  experiments  were 
carried  out.  The  wireless  station  is  situated  at  the  mouth  of 
the  River  Shannon.  It  is  located  about  half-a-mile  inland  from 
the  ocean,  which  lies  to  the  west,  across  some  low  rolling  sand 
dunes  about  70  ft.  high.  To  the  north  of  the  station  lie  the 
mouth  of  the  Shannon  with  the  hills  of  Clare  in  the  distance. 
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Fia.  1. — General  Akrangemexts  at  the  Balltbttnios  Stattok 
IN  1915. 


to  the  north  east,  four  miles  distant,  a  small  range  of  hills  about 
1  000  ft.  high, and  to  the  south-east,  a  low  level  plain,  extending 
back  10  or  15  miles. 

Considered  from  the  wind  point  of  view  the  general  position 
is  not  one  at  which  one  would  expect  the  most  violent  winds, 
such  as  at  an  exposed  cape,  but  it  is  one  that  is  exposed  to 
any  winds  to  which  that  part  of  the  country  is  liable.  The 
strongest  winds  and  those  most  free  from  local  disturbances 
would  normally  be  expected  to  be  those  from  the  sea  to  the 
west,  although  the  winds  from  the  south  east  have  a  long  sweep 
free  from  obstruction  down  the  valley. 

The  station  itself,  at  the  present  time,  consists  of  one  central 
492  ft.  mast  surrounded  by  six  others  300  ft.  in  height  an<3 
'  forming  roughly  an  hexagonal  figure  800  ft.  on  a  side  (.see  Fi.s-  2). 
The  masts  are" of  the  non-self-supporting  type,  being  stayed 
with  wire  ropes  at  frequent  intervals  and  are  composed  of  a 
wooden  trussed  framework,  which  is  about  6  ft.  on  a  side. 
The  con.stniction  is  of  such  bulkv  nature  that  it  is  estimated 
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that  it  ofifrs  from  5  to  6  ft.  of  effective  wind  surface  for  each  extending  over  10  minutes.     This  length  of  time  was  also 

W  leal  foot  of  height  deemed  suthcient  to  cover  the  period  necessary  for  the  wind  to 

'^  cover  tlie  distance  between  the  towers.     It  being  impossible 

IxsTBUMENTS  EMPLOYED.  to   take   the   readings   in   the   same    vertical    plane,   it   was 

For  the  purpose  of  making  the  experiments  the  British  considered  unnecessary  that  they  should  all  be  taken  absolutely 

MetLorolo^ical    Office    lent   three    cup    anemometers    of   the  simultaneously,  so  tliat  they  were  all  taken  within  the  same 

standard  Robinson  type.     M.O.  92  and  A.  19  were  calibrated  12  miniites  onh-      It  may  be  mentioned  here  that  a  period 
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after  the  experiment,  by  the  National  Physical  Laboratory. 
M.O.  57  was  not  calibrated,  but  was  the  sister  of  M.O.  56  and 
so  could  use  its  calibration  sheet.  Anemometers  M.O.  No.  57 
and  M.O.  No.  92  were  so  designed  that  they  gave  wind  velocity 
in  miles  per  hour  direct,  but  "  A.  19  "  was  of  an  older  type 
and  only  counted  revolutions  and  was  in  an  inferior  condition 
to  the  other  two.  It  was  decided  to  mount  the  anemometers 
as  follows  :  One  on  top  of  the  492  ft.  mast  ;  one  on  top  of  the 
300-ft.  mast  nearest  the  sea  {i.e..  the  N.W.  tower  nearest 
the  power-house)  ;  and  the  third  on  the  roof  of  the  power- 
house, at  an  elevation  of  about  40  ft.  above  the  ground. 
The  anemometers  were  mounted  on  the  top  of  ])oles  2  ft.  long 
and  placed  on  the  corners  of  the  towers  nearest  the  sea.  The 
first  readings  took  place  on  April  13th,  and  it  soon  became 
evident  that  the  effect  of  the  power-house  roof  was  influencing 
the  readings  of  that  instrument.  This  being  the  case,  on 
April  22nd  the  anemometer  was  moved  to  a  new  location  on  a 
platform  about  90  ft.  up  the  500  ft.  tower.  But  this  position 
likewise  proved  unsatisfactory,  due  to  the  screening  effect  of 
the  tower,  and,  on  May  2nd,  it  was  once  more  moved,  this  time 
to  the  top  of  a  15  ft.  post  in  the  middle  of  the  open  field 
between  the  300  and  500  ft.  masts.  The  weather-vane  was 
also  located  here.  This  position  gave  open  ground  all  round 
for  some  800  ft.  at  least,  and  while  it  was  thought  that  the 
screening  effect  of  the  low  sand  hills  might  be  a  factor  when 
the  winds  were  light,  it  was  believed  that  the  readings  would 
be  very  fair  for  average  breezes,  and  this  belief  was  borne 
out  by  subsequent  readings.  At  the  same  time  that  the 
ground  anemometer  was  moved  to  its  final  position,  the  top 
anemometers  were  put  on  to  jjoles  extending  6  ft.  above  the 
top  of  the  masts,  so  that  it  is  after  this  date,  May  4th,  that  the 
most  reliable  readings  were  mad.\ 

Method  of  T.-.!:ixg  Readings. 
Of  course,  the  ideal  method  of  conducting  these  experiments 
would  have  been  to  have  taken  simultaneous  readings  of  the 
wind  velocity  at  three  points  in  the  same  vertical  plane. 
This  being  impossible,  at  Sir  Napier  Shaw's  suggestion  it  was 
decided  that  the  best  chance  of  obtaining  comparative  results 
was  to  have  the  readings  taken  over  a  long  enough  period  to 
eli^jaate  the  effects  of  gusts  and  so  get  true  average  values, 
and,  for  this  reason,  the  readings  consisted  of  six  continuous 
observations  taken   at  intervals  of  two   minutes   each   and 


of  two  minutes  proved  sufficient  to  eliminate  the  effect  of  the 
gusts,  tlie  two-minute  readings  being  either  very  constant  or 
else  progressively  variable  over  a  period  of  10  minutes. 
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The  readings  were  carried  on  during  the  months  of  Mav 
anil  June,  1915,  about  40  observations  being  taken  during 
that  time.     In  tliat  period  the  wind  velocity  varied  from  0 
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to  37  miles  per  liour  and  at  difierent  times  the  wind  came 
from  nearly  every  quarter  of  the  compass. 

Results  of  the  Investigation. 

The  results  of  the  investigation  are  best  shown  in  the  form 
of  curves.  At  the  top  of  Fig  3  are  shown  the  daily  velocities 
in  miles  per  hour  as  determined  by  the  10-niinute  intervals. 
The  curves  at  the  bottom  show  the  relation  which  the  velocity 
of  the  wind  at  300  ft.  and  at  the  ground  bears  to  the  velocity 
of  the  wind  at  the  top. 

Fig.  4  shows  the  gradient  wind  as  computed  by  Mr.  'V^Tiipple 
(British  Meteorological  Office)  for  the  days  of  the  observ^ations 
and  with  it,  for  comparison,  the  wind  at  500  ft.  The  lower 
diagram  shows  the  relation  between  the  wind  at  500  ft.  and 
the  gradient  wind,  and  between  the  wind  at  the  groimd  and  the 
300-ft.  wind. 


Fig.  5  shows  the  way  in  which  the  ratio  of  the  observed 
winds  to  the  gradient  wind  varies  with  the  wind  direction. 

Figs.  6  and  7  delineate  the  variation  in  the  ratio  of  the 
various  winds  with  the  absolute  velocity. 

Fig.  8  gives  typical  curves  taken  from  the  daily  observations 
showing  the  way  in  which  the  velocity  increases  with  the 
height.  Curve  5  gives  the  average  of  all  the  readings,  and 
Curve  2  the  final  approximation. 

General  Discussion  of  Results. 
An  examination  of  the  daily  ten-minute  velocities  given 
in  Fig.  3  shows  very  clearly  thafFTiere  is  a  decided  increase  of, 
velocity  with  the  height.  Only  in  10  per  cent,  of  the  readings  - 
was  the  wind  on  the  ground  recorded  equal  to  that  at  300  ft. 
and  these  times  were  all  at  the  first  of  the  period  of  experiment, 
when  the  method  of  mounting  the  anemometers  was  not 
satisfactory.  Again,  less  than  20  per  cent,  of  the  readings 
at  300  ft.  equalled  those  at  500  ft.    This  general  increase  is 


best  shown  by  the  curves  plotted  at  the  bottom  of  Fi".r3. 
.A.t  first  sight  it  would  appear  that  little  more  could  be  "said 
than  that  a  general  increase  in  velocity  was  apparent.  How 
ever,  when  averaging  lines  were  put  in,  examination  showed 
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Fio.  5. — Wind  Velocity  Ratio  Variation  with  Wind  DtRECTioy. 

that  most  of  the  points  lie  within  15  per  cent,  of  either  side 
of  the  lines  and  that  the  wider  variations  are  generally  atjlow 
velocities  {i.e.,  under  15  miles  per  hour)  and  with  the  wind 
m  certain  directions.  A  fuller  discussion  of  this  variation 
will  be  given  later. 
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The  "  Gradient  "  Wind. 

In  late  years  in  meteorological  circles,  winds  are  compared 

by  their  relation  to  what  is  known  as  the  "  gradient  wind." 

This  is  a  theoretical  %vind  based  on  the  calculation  of  differences 

of  pressure  and  is  supposed  to  exist  at  some  unknown  distance 
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above  the  earth's  surface  where  the  effect  of  the  earth's 
frictiou  and  local  conditions  are  not  felt.  This  wind  is 
generally  considered  to  be  near  the  limiting  velocity  of  all 
earth  winds.  This  being  the  case,  if,  at  a  given  place,  we  know 
the  ratio  which  the  ground  winds  bear  to  the  gradient  wind, 
then  an  estimate  of  the  maximum  gradient  wind  would  give 
us  an  estimate  of  the  maximum  ground  wind.  Unfortunately, 
the  gradient  wind  could  not  be  very  accurately  determined 
for  Ballybunion.  In  the  first  place,  Ballybunion  is  on  the 
edge  of  the  meteorological  net,  and,  in  the  second,  it  was 
impracticable  to  take  the  wind  observations  at  Ballybunion 
at  the  same  time  that  the  weather  bureau  took  their  pressure 
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it  is  confirmed  by  Mr.  Fairgrieves'  results,  for  he  says,  "  In 
the  curves  for  Dungeness  and  London,  and,  to  some  extent,  in 
the  curves  for  Jersey,  the  relative  strength  of  the  north- 
easterly winds  is  noticeable.  This  suggests  causes  not  entirely 
local ;    these  may  be  meteorological." 

The  wide  variations  in  the  ratio  of  the  winds  from  the  west 
may,  however,  be  due  to  local  causes,  the  sand  dunes,  for 
instance.  It  is  very  noticeable,  however,  that  rarely  does  the 
ratio  of  the  winds  from  this  direction  reach  so  high  a  value 
as  in  the  north  and  east,  and  this  is  more  striking  as  it  is  in 
this  direction  that  the  ocean  lies. 

In  considering  the  percentage  ratio  of  the  wind  velocity  at 
various  heights  to  the  wind  velocity  at  the  top,  a  query  arose 
as  to  whether  the  wide  relations  in  values  could  be  due  to  the 
fact  that  many  of  the  winds  were  of  comparatively  low  velocity. 
It  was  thought  that  for  low  velocities  the  eficct  of  the  earth's 
friction,  anemometer  friction,  &c.,  might  be  the  cause  of  the 
variations.  To  determine  this  the  percentage  ratio  is  plotted 
against  the  velocity.  The  poiuts  are  too  widely  scattered  to 
draw  any  conclusions.  Perhaps  more  detailed  observations 
in  the  future  might  show  that  there  was  a  general  tendency 
for  the  ratio  to  increase  in  value  until  it  reached  its  definite 
position  due  to  meteorological  causes.  And,  as  in  general, 
each  direction  has  a  different  value  for  this  ratio,  that  would 
account  for  the  wide  scattering  of  points. 

The  EssENTLiLS  of  the  Investigation. 
The  essentials  of  the  whole  investigation  are  given  in 
Figs.  8  and  9.  In  Fig.  8  the  inverse  of  the  percentage  values 
previously  given  are  plotted  so  as  to  show  the  increase  in 
the  velocity  of  the  wind  (in  terms  of  the  ground  velocity) 
with  the  height  of  the  point  of  observation  above  tlie  ground. 
Actual  curves  taken  on  different  days  are  given  illustrating 
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Fig.  7. — Geaph  showing  how  Ratios  Ground/5U0  ft.   Wind 
Varies  with  Absolute  Velocity,  M.P.H. 

observations  from  which  the  gradient  wind  had  to  be 
determined.  In  fact,  the  former  were  generally  some  two 
hours  after  the  latter,  during  which  time  the  gradient  wind 
computed  might  have  changed  considerably. 

The  above  facts  must,  then,  be  taken  into  consideration  in 
studying  Fig.  4.  In  the  bottom  diagram  the  dotted  line 
shows  the  relation  between  the  velocities  of  the  gradient 
wind  as  computed  and  that  of  the  wind  at  500  ft.  as  measured. 
Obviously  the  averaging  line  has  little  meaning  here,  but  is 
put  in  as  a  matter  of  curiosity  only.  At  the  bottom,  the 
relation  which  the  wind  on  the  ground  bears  to  that  at  300  ft. 
was  given  to  see  if  that  ratio  was  more  constant  than  that  of 
the  ground  to  500  ft.  However,  there  is  little  to  choose 
between  them  ;  the  wide  variations  up  to  May  2nd  may  be 
put  down  to  the  unsatisfactory  locations  of  the  anemometers. 

Fig.  5  shows  the  relation  which  the  direction  of  the  wind 
plays  on  the  percentage  relationship.  The  gradient  wind 
has  been  used  as  a  standard  of  reference  on  this  sheet,  but  a 
result  giving  more  information  would  probably  have  been 
obtained  if  the  wind  at  500  ft.  had  been  used  in  place  of  it,  as 
the  gradient  wind  is  too  uncertain.  However,  we  do  get 
certain  useful  indications,  even  though  the  points  are  too  few 
and  scattered  to  draw  conclusions. 

Relation  Between  Gradient  and  Observed  Winds. 

Mr.  Fairgrieve,  in  his  "  Geophysical  Memoir  No.  9  "  "  On  the 
relation  between  the  velocity  of  the  Gradient  Wind  and  that 
of  the  Observed  Wind,"  has  shown  that  the  relation  which 
the  ground  velocity  bears  to  the  gradient  velocity  varies 
with  the  direction  of  the  wind.  As  can  be  seen  from  Fig.  5, 
the  relations  at  Ballybunion  also  vary  greatly  with  the 
direction  of  the  wind,  and  even  though  the  points  are  much 
scattered,  give  a  certain  general  shape  to  the  plot.  There  is 
a  marked  increase  in  the  percentage  value  for  aU  three  different 
elevations  in  a  northern  and  eastern  direction.  This  is  hardly 
what  one  would  expect,  as  the  hills  lie  in  these  directions,  but 
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average  and  limiting  values.  A  final  curve  based  on  the  final 
averages  is  also  given.  In  view  of  the  wide  variations  of  the 
observations  from  the  lines  of  the  averages,  this  curve  is  not 
the  one  accepted  for  Ballybunion,  but  another  is  chosen, 
Curve  1,  which  is  a  curve  which  most  of  the  high  winds  there 
very  nearly  approach. 

As  a  fair  approximation  to  the  final  curve  and  one  safe,  the 
author  feels,  to  within  15  per  cent.,  we  may  take  Curve  2  in 
Fig.  9,  its  equation  being 

F=0-5[l  +  v^a+'>OOi77A)(l-0-000265/0]F^.      •     •     (2) 
7=velocity  in  miles  per  hour  at  height  "  h  "  feet  above 
the  ground. 
7(7= velocity  in  miles  per  hour  at  ground. 


1^ 


THE  ELECTRICIAN. 


Jl-l.Y    I.    1>,)-21. 


A-isuniiiijj  the  pivssuro  to  vary  as  equation  1,  this  gives 
t!i(.'  i>'i;its  plotte'l  for  Curve  S,  and  those  are  simply 
a-jipr  '\inuitetl  by  the  straight  line  whose  equation  is 

P=(0<t012f)A  rM6)P./ (3) 

P=[iri'.<surf  in  jiouiids  jier  square  foot  at  jioint  "  h  "  feet 

above  pround. 
P=pre«sure  per  square  foot  at  ground  level. 

In  addi'  -  tlie  values  of  the  average 

wind  cur-.  ••tte<i    in    the  inverse  way 

(curve  7)  ...     .    ;  ,,   ....  ..vnt  wind  iii3te<»d  of  in  terms 

of  the  ground  wmd.  Curve  (li)  is  derived  from  (S),  assuming 
the  ground  wind  pressure  at  25  lbs.  per  square  foot,  and  gives 
the  result  desired  from  the  investigation,  i.e.,  the  pressure 
to  be  ex])eoteil  in  pounds  per  square  foot  at  any  point  above 
ground. 

Conclusions 

The  general  conclusions  which  we  may  draw  from  these 
experiments  are  as  follows  :— 

k.  (I)  At  a  locality  whose  elevation  is  close  to  sea  level  the  wind 
velocity  increases  considerably  with  the  increase  in  elevation 
above  ground  and  has  not  reached  the  limit  of  its  increase 
at'ryK)  ft. 

-*—P£R  CENT  GRADIENT  VELOCITy. 
100        80         80         70         60         SO 
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(2)  The  increase  is  limitcl  by  the  gradient  wind  and  from 
FigB.  3  and  7  it  appears  that  it  will  probably  not  exceed  1.5 
per  cent,  of  that  reached  at  ,V)0  ft. 

(3)  That  the  extreme  variation  in  wind  velocity  at  750  fl. 
is  between  140  and  170  per  cent,  of  the  ground  velocity. 

(4)  -Vn  approximation  to  the  actual  pressures  within  a 
probable  error  of  not  more  than  15  per  cent,  for  high  pressures 
is  given  by  ESquation  (3)  above. 

In  accepting  the  above  results  for  high  velocities,  i.e.,  of 
the  onler  of  100  miJea  per  hour,  it  murt  be  borne  in  nund  that 
no  velocities  greater  than  37  miles  per  hour  were  measured. 
However,  there  is  no  reason  to  «uppose  that  th"?  curves  will 
not  apply  to  higher  velocities,  any  evidence  there  is  oii  thi.« 
point  going  to  show  that  the  higher  velocities  follow  the 
curves  more  closely  than  the  lower  velocities. 

It  is  interesting  to  compare  these  conclusions  with  those 
of  others  on  this  subject.  Mr  ?ines  stated  that  the  wind 
doubled  in  velocity  at  1  000  ft.  A.-wuming  a  straight  line 
relation  this  would  mean  the  pressure  doubled  at  about  400  ft. 
Our^curvc  gives  a  doubling  of  pressure  at  about  670  ft.  Mr. 


Guilgert  gives  tlie  normal  ground  wind  at  about  IT)  per  cout. 
the  gradient  wind — mir  exjierimeuts  give  it  as  65  per  ceut. 
Sir  Napier  Shaw  has  put  forward  the  formula  for  computing  the 
wind  at  uiiv  elevation  as  : — 

F=(ff-!-a)(r<7)/a,  where 

F=the  velocity  at  any  elevation  above  ground  ii\  miles 
per  hour. 

//=the  height  of  required  wind  above  ground  in  ft. 

a  =elevation  of  the  ground  above  sea  level  in  ft. 

F(7=ground  velocity  in  miles  per  hour. 
This  formida  applied  at  Ballybunion  would  mean  that  the 
velocity  doubled  at  an  elevation  of  about  50  ft..  .<i)  evidently 
that  formula  is  not  applicable  to  places  lu^ar  sea  level. 

Assumption  of  Ground  Wind. 

It  is  not  intended  to  discuss  here  the  projier  wind  pressure 
which  should  be  assumed  at  the  ground  level  as  that  is  a 
question  which  every  designing  engineer  must  decide  for 
himself  on  his  own  experience.  Fig.  9  shows  the  relative 
pressures  existing  assuming  a  25-lb.  pressure  at  ground  level, 
aud  it  is  felt  that  this  is  very  conservative  in  view  of  recent 
experience  in  tran.smissioii  lii.es.  However,  in  regard  to  liigli 
structures  attention  is  called  to  the  diiTerence  wliich  various 
wind  assumptions  make  in  design.  Sup))ose  the  structure  to 
be  designed  on  the  Panama  Pacific  specification  of  20  lbs.  per 
square  ft.  for  the  first  300  ft.  and  25  lbs.  for  the  remaining 
.300ft.,  what  are  the  actual  safety  factors  ?  Our  experiments 
give,  with  a  groun<l  pressure  of  20  lbs.,  a  pressure  at  600  ft.  of 
(1-92)  x20=-38-l  lbs.  If  the  safety  factor  at  the  bottom  is  3, 
then  that  at  the  top  is  only  Jfth  of  3,  or  1-96. 

Rational  design,  it  is  felt,  calls  for  a  gradation  of  pressures 
more  closely  approximating  those  given  in  this  Pa])er. 

As  a  whole  the  experiments  were  very  disappointing  and 
unsatisfactorv,  as  the  results  were  too  scattered  to  ])rove 
anything  definitely.  From  a  meteorological  standpoint 
nothing  has  been  gained  other  than  pointing  out  interesting 
lines  of  investigation  for  the  future,  such  as  the  problem  of  the 
variation  of  the  ratio  of  the  ground  wind  to  the  gradient  with 
changes  in  absolute  velocity,  &c. 

From  a  civil  engineering  standpoint,  the  results  though  not 
satisfactory,  are  useful  in  showing  the  limits  of  the  increase 
in  pressure  with  height  and  the  need  for  allowing  positively 
for  this  increase  in  the  design  of  tall  structures.  If  the  curves 
given  are  used  perhajis  the  errors  in  wind  assumption  will 
not  be  out  of  proportion  to  other  assuniiitions  involved  in 
the  design  of  high  aerial  su])ports. 


The   Theory  of  Antenna  Radiation.'^ 

Ily    A.    I'llKSS. 

Tlic  protileni  (jf  aiilcnna  riidiatiDii  has  been  attack<'<l  nialheniati- 
cally.  but  hitherto  lias  not  included  the  condition  of  sinusoidal 
distribution  of  volta>!o  and  currents  along  the  ant<'nna.  In  tliis 
Papsr  it  is  shown  that  Ecelcs'  fornmla  involving  an  equation  of  the 

type     /=     . .  tr^  is   theorcticaliv  dcducible  and  dependent  on 

V  r 
distribution   substantially   of   the   above   type.     Fvu-thor   there    is 
thcfiretical  gro\uid  for  the  Cohen  dispersion  factor  (\—Ax). 

Theauthorsubdividestreatment  of  the"  voltaic  "  and  "galvanic  " 
effects.  The  ra<liation  Bjfitem  shoiild  bo  regarded  as  constituting 
an  electric  circuit,  setting  up  distant  fields,  considered  as  the 
"  galvanic  effect  "  and  representing  a  leaky  transforiner  effect.  The 
rest  of  the  circuit,  designated  the  "  voltaic  effect,"  depends  on 
distribution  of  potential  along  the  ant<'nna  ennduc-tor.  The  direct 
nffeet  correspond.s  to  electrostatic  induction,  but  sets  up  magnetic 
tielH  coraponi-nts  by  variation.  The  author  then  cDnsiders  the 
differential  equation  for  vertical  earthed  antennjo,  using  cylindrical 
coordinate*.  This  leads  to  a  disciisHion  of  voltaic  and  galvanic 
effect*  from  a  vertical  earthed  antejina,  and  the  consideration  of 
the  radiation  resistance.  It  is  remarked  that  for  radiation  from 
thoi  antenna  wire  itself,  with  a  vertical  aerial,  the  height  should  be 
as  great  as  possible;  the  wire  length  is  proportional  to  the  height, 
and  an  iniTcase  in  height  will  more  than  compensate  for  increase  in 
wave  length. 

•  .\lj»tract  of  a  Paper  read  before  the  Institute  of  Radio  Engineers. 
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A  Survey  of  Heat  Transmission  Problems. 


1{>    v.    >I.    SEL\1 


Mr.  Rovds  is  to  be  heartily  congratulated  in  jiroiliicing 
this  triology  of  books  which  are  really  ir  a  .sense  three  sections 
of  the  same  treatise.  "We  are  not  quite  certain  whether  he 
is  writing  for  students  or  for  engineers,  but,  in  either  case, 
both  classes  will  be  benefited  by  having  these  books  on  tiu' 
bookshelves.  There  is  very  little  that  is  new  in  any  of 
the  volumes,  nor  do  they  aim  at  giving  a  vgry  exhaustive 
criticism  or  examination  of  any  of  the  subjects  they  touch, 
yet  they  do,  with  few  exceptions,  give  much  of  the  inlormation 
extant  relating  to  the  subjects  of  which  the\  treat. 

The  Work  of  Osborne  Reynolds. 

Mr.  Royds  approaches  his  subject  from  the  point  of  view 

of  applying  the  classic  work  of  Prof.  Osborne  Reynolds  to  the 

analysis  of  published  results  with  regard  to  heat  transmission. 

Most  engineers  are  familiar  to  some  extent  with  the  work  of 

Osborne  Reynokls,  but  very  few  writers  have  taken  the  trouble 

to  set  his  ideas  out  so  plainly  and  in  such  an  understandable 

form    as    in    this    case.     Briefly    speaking,    Reynolds    was 

concerned  with  the  general  conditions  of  interchange  of  heat 

between  a  surface  and  a  fluid.     To  the  ordinary  engineer  it 

would  be  better  said  that  using  this  idea  in  practical  analysis 

results  in  finding  out  how  the  heat  transmission  coefficient 

varies  in  terms  of  the  velocity  of  the  fluid  passing  over  the 

surface.     While  providing  for  the  fact  that  the  coefficient 

does  not  entirely  depend  on  the  velocity,  all  engineers  are 

aware  that  it  largely  depends  on  it,  and  hence  in  the  very 

many  sets  of  experiments  which  Mr.  Royds  has  analysed  he 

has  generallv  plotted  the  heat-transmission  coefficient  against 

.  .       Wl  .         . 

a  value  which  he  calls  TF  1  in  which  — —  refers  in  suitable 

A\ 

units  to  the  weight  of  fluid  being  passed  over  a  surface  of 

area  .41. 

Three  Natural  Sections. 

Having  approached  his  subject  in  a  general  way,  and,  in  our 

conception,  being  desirous  of  placing  the  matter  rather  fully 

before    engineers,    he    immediate! v    comes    up    against    the 

consideration  that  there  are  three  natural   sections  to   his 

subject.     The  first  is  that  of  instruments  and  their  use,  the 

second  is  that  of  a  theoretical  consideration  in  which  results 

can  be    generalised  and  a  third  is  the  consideration  of  the 

actual  apparatus  which  is  used  in  industrial  work,  the  design 

of  which  must  be  based  to  some  extent  on  the  second  branch, 

that  is,  the  developed  theory.     Mr.  Royds,  therefore,  takes 

the  drastic  step  of  making  three  separate  books,  which,  until 

the  matter  of  the  whole  three  is  thoroughly  mastered,  leads 

to  constant  cross-references  between  them. 

Temperature  Measurements. 
Dealing  shortly  with  the  contents  of  these  books,  the  first 
one  relating  to  measurement  of  steady  and  fluctuating 
temperatures  gives  very  fairly  an  account  of  the  instruments 
which  are  available  to  the  engineer.  It  naturally  draws  largely 
on  what  we  may  call  the  classic  work  of  "  Burgess-Le  C'hatelier,'' 
which  is  a  book  probably  only  in  the  hands  of  advanced 
students,  and  of  the  few  engineers  who  have  a  penchant  for 
physics.  Obviously,  the  scope  of  the  book  does  not  allow 
him  to  go  very  deeply  into  such  matters,  but  we  think  he  has 
very  fairly  covered  the  essentia!  ])oints  of  all  instruments. 
TKe  term  "  fluctuating  temperature  "  seems  a  little  unusual, 
but  is  made  clear  by  saying  that  the  author  has  dealt 
particularly  with  the  work  of  Prof.  Callendar  with  regard  to 
the  variation  of  temperature  of  the  walls  of  a  steam  cylinder, 
an(^  later  with  Hopkinson  and  Coker  and  Scoble's  work  on 

*  (1)  ■"  The  Measurement  of  Steady  and  Fluctuating  Temperatures.' 
Pp.  si. +  162.  Price,  16s.  (2)  '"Heat  Transmission  by  Radiation' 
Conduction  and  Convection."  Pp.  viii.  +  238.  Price,  24s.  (3)  "Heat 
Transmission  in  Boilers,  Condensers  and  Evaporators."  Pp.  viii.4-302. 
Price,  24s.  By  R.  Royds,  M.Sc,  A.lI.l.M.E.  (London:  Constable  & 
Company.) 


the  "  .Measurement  of  Explosion  Temperatures.'"  Tliis,  of 
course,  is  all  pretty  well-known  ground  to  ij;as-eiig!ne  makers, 
but  we  do  not  recollect  any  book  in  whicii  all  these  various 
kinds  of  experiments  have  been  correlated  between  a  single 
pair  'if  covers. 

The  Theory  of  the  SuR.TEfT. 

Turning  to  the  second  book  on  the  theory  of  the  subject. 
Mr.  Royds  has  carefully  taken  advantage  of  the  standard 
work  on  "  Heat,"'  by  Preston,  which,  again,  is  a  work  only 
in  the  hands  of  advanced  students. 

Mr.  Rovds'  analvsis  is  in  a  useful  form,  and  yet  lie  lias  not 
quite  gone  the  whole  way  necessary  to  help  the  engineer. 
Some  of  the  matter  is  rather  discursive,  and  what  an  engineer 
most  misses  is  a  clear  and  critical  sumniimi  up  at  the  end  of 
his  analysis  and  argument.  What  the  engineer  wants  is, 
when  he  has  finis!ied  a  book  like  this,  a  short  essay  stating  ; — 

1.  What  is  it  that  is  generally  accepted  as  an  appro.-cimate  theory  ? 

2.  What  does  this  work  tell  us  as  to  the  manner  in  which  this 
appro.Kimate  theory  should  be  amended  or  extended  ? 

3.  What  would  the  acceptance  of  tliis  advance  involve  in  an  ordinary 
design  ? 

4.  How  much  is  still  left  to  do  to  complete  the  theory,  and  what  is 
the  extent  of  the  uncertainty. 

If  Mr.  Royds  could,  in  some  futureedition,  write  a  summing- 
up  chapter  on  these  lines  it  would  certainly  add  crispness  to 
a  very  valuable  book.  A  table  of  symbols  at  the  beginning 
of  the  book  would  also  be  an  improvement. 

The  Application  of  the  Reyxolu.s  Theory. 
The  application  of  the  Reynolds  theory  is,  in  practice,  a 
narrow  one.  Conditions  other  than  relating  to  heat  transmission 
generally  settle  the  rate  of  flow  and,  in  many  cases,  no  con- 
siderable variation  from  such  rate  could  be  entertained. 
Engineers  are  much  interested  in  how  the  heat  co-efiicient 
varies  as  between  a  small  temperature  gradient  and  a  large 
temperature  gradient.  This,  the  author  does  indicate  in 
several  places,  but  he  is  so  intent  on  the  dependence  of  the 
co-efficient  on  velocity  that  he  does  not  empha.sise  the  very 
important  results  which  he  himself  records".  Another  point 
is  a  matter  of  much  interest,  namely,  does  the  heat  co-efficient 
for  a  given  temperature  gradient  depend  on  the  absolute 
temperature  ?  A  critical  analysis  of  these  questions  would 
be  valuable  to  engineers. 

Practical  Application  of  Theory. 

Turning  to  the  third  book  which  attempts  to  be  the  prac- 
tical a])plication  of  the  theory,  one  is  rather  disappointed.  A 
great  deal  of  the  author's  careful  and  thoughtful  analysis  is 
spent  on  experiments,  the  force  of  which  has  been  entirely  lost 
by  more  recent  work.  We  are  pleased  to  see  the  work  of  the 
late  Prof.  Nicholson  now  made  more  available  to  all  and  simdry. 
It  is  a  very"  fine  investigation  which  probably  has  had  no 
influence  worth  speaking  of  on  practical  work.  The  only  real 
outcome  of  it  was  perhaps  the  "  Bonecourt  "  boiler  in  which 
the  idea  of  high  speed  gases  were  applied.  But  curiously 
enough  Mr.  Royds  omits  all  mention  of  this  boiler  and  the 
results  obtained. 

A?ain,  his  critical  faculty  might  well  have  been  directed  to 
a  strict  examination  of  the  return  to  be  got  from  low-tem- 
perature gases  measured  against  the  mechanical  work  to  be 
expended  on  them.  We  are  very  tired  of  the  cool  way  in 
which  evervbody  dismisses  the  question  of  exhaust  steam  from 
auxiliaries  "by  assuming  that  it  can  be  suitably  absorbed  in  the 
feed  water. 

Again,  we  would  point  out  that  Mr.  Royds  could  have  better 
spent  his  time  on  analysing  those  very  fine  results  on  the 
Detroit  boilers  which  liave  been  given  by  Dr.  Jacobus  over  a 
series  of  years,  and  which  are  very  well  known  to  all  electrical 
engineers.  These  results  seem  to  have  escaped  Mr.  Royds' 
notice  altogether.     He  seems  to  be  rather  unduly  impressed 
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with  the  difficulty  of  conducting  and  managing  large  boiler 
tests,  probably  based  on  his  experience  of  small  hand-fired 
boilers. 

The  Limit  of  Coxdexser  Vacua. 

It  seems  a  pity  also  that  so  much  trouble  should  be  t-aken 
over  out-of-date  condenser  experiments.  Leblanc,  to  whom 
the  writer  refers,  was  quite  clear  as  was  also  Josse,  on  what 
was  limiting  the  vacuum  in  conder.=ers  for  turbine  work.  .Sir 
Charles  Parsons  was  perfectly  clear  a  long  time  before,  and  his 
augmentor  is  one  of  his  many  inventions  which  has  never  been 
clearly  appreciated,  and  which  was  largely  before  its  time. 
The  great  step  forward  was  to  get  a  type  of  air  pump  which 
preserved  its  volumetric  efficiency  independent  of  absolute 
pressure.     This  was  only  really  given  by  a  steam  jet.     Once 


?iven  this  solution  to  the  problem,  the  whole  of  the  condenser 
work  becomes  very  simple,  and  the  conditions  of  condensa- 
tion of  practically  air-free  steam,  present  no  difficulties  other 
than  friction  on  the  steam  side,  a  thorny  subject  which  the 
author  has  rather  carefully  avoided.  There  is  no  difficulty 
to-day  in  designing  a  condenser  for  the  highest  possible  vacuum 
far  beyond  the  power  of  any  large  turbine  as  now  made  to 
economically  utilise. 

The  book  concludes  with  a  very  complete  analysis  of  eva- 
porator work. 

Having  said  so  much  in  detail,  we  would  heartily  commend 
the  author  for  his  excellent  work.  We  think  it  is  a  matter  of 
regret  that  the  price  of  these  books  is  so  high,  but  we  take  it 
this  arises  out  of  the  exigency  of  the  present  times  and  not  out 
from  the  authors  own  desire. 


Electrification  oi  the  French  Rail^\  ays.^ 


A   Comparison   Bet^veen 

An  important  memoir  on  tliis  subject  has  been  published  by  the 
chief  engineers,  Messrs.  Japiot  and  Ferrand,  who  represented  the 
P.L.II.  Company  in  the  mission  sent  to  U.S.A.  in  1919  to  study 
electric  traction.  The  authors  have  examined  in  detail  the  following 
American  railways  :  The  Xew  York  Central  Railroad  and  Pennsyl- 
vania Railroad  (continuous  current  at  600  V) ;  the  Xew  York, 
Xew  Haven  &  Hartford  Railway  (single-phase)  ;  the  Xew  Y'ork, 
Westchester  &  Boston  Railwaj'  (single-phase)  ;  the  Xorfolk  & 
Western  Railway  and  Pennsylvania  RaUroad  (single,  three-phase  or 
split-phase)  ;  the  Butte,  Anaconda  &  Pacific  Railway,  and  Chicago, 
Jlilwaukee  and  the  St.  Paul  RaOway  (continuous  current  at  2  300 
and  at  3  000  V).  The  authors'  conclusions  in  favour  of  the 
continuous-current  system  are  analysed  below  : — 

CoirPAMSOX  BETWEEN  THE  DlFFEREXT  SYSTEMS. 

Alternating-current  systems  produce  disturbances  in  the  tele- 
graphic and  telephonic  systems  which  are  parallel  and  close  to  the 
track.  In  consequence,  the  communication  circuits  may  have  to  be 
removed  to  a  distance  from  the  track,  laid  in  underground  cables,  or 
transposed,  or  the  number  of  feeder  sub-stations  largely  increased. 
All  th^se  solutions  are  very  expansive ;  moreover,  the  last  three  are 
not  absolute  remedies. 

The  high-tension  continuous-current  system,  hke  the  single-  and 
spUt-phase  systems,  needs  only  a  single  overhead  conductor,  and 
not  two  overhead  conductors,  hke  the  three-phase  system.  The 
latter  is  very  costly  to  install  and  to  maintain,  necessitating  every 
day  prolonged  interruptions  on  the  Itahan  railways.  For  low  or 
moderate  pressures,  continuous  current  permits  the  use  of  a  third 
rail,  which  is  easy  to  install  and  to  maintain. 

The  Rotating  Machixery  Fallacy. 

It  has  been  objected  to  that  the  continuous-current  system  needs 
sub-stations  with  rotating  machinery,  which  are  more  costly  to  build 
and  to  operate  than  sub-stations  with  the  purely  stationary  appa- 
ratus necessary  for  alternating-current  systems.  But  the  latter 
systems,  as  a  rule,  avoid  rotating  machinery  only  by  erecting  special 
power  stations  with  low-frequency  (15-16  cycles)  traction  generators, 
which  are  of  no  use  for  other  purposes.  Such  station.s  are  nearly 
always  inefficiently  utilised.  In  Europ?,  one  remedy  for  this  has 
b?en  to  mount  two  alternators  on  the  shaft  of  the  prime  mover, 
one  supplying  power  at  the  railway  and  the  other  at  the  industrial 
frequency.  In  this  case  it  is  none  the  less  necessary  to  have  separate 
transmission  lines  for  the  traction  service  on  the  one  hand,  and  for 
industrial  ser^-ice  on  the  other. 

On  the  other  hand,  the  use  of  sub-stations  with  revolving  ma- 
chinery fed  from  a  general  network  leads  to  great  economy  in  trans- 
mission lines.  With  transformer  sub-stations,  the  advantages 
exist  only  if  25  cycles  is  adopted  for  all  purposes,  as  in  the  American 
single-phase  installations ;  but,  for  traction,  this  frequency  is  rather 
high,  and  for  general  purposes  50  cycles  is  better. 

Low  Power  Factor  and  Altebxatixg-Current  Traction. 

Lastly,  the  low  power  factor  with  alternating-current  traction 
acts  adversely  on  the  generating  station  when  the  sub-station 
contains  only  stationary  apparatus  ;  while  with  sub-stations  con- 
taining running  machines  having  a  high  power  factor  the  conditions 
on  the  primary  side  of  the  network  can  be  improved. 

In  the  continuous-current  system  the  tension  of  the  overhead 
conductor  is  much  lower  than  in  the  alternating-current  system,  so 
/  .Abstract  from  "  Lc  Genie  Civil,"  LXXVIII.,  350. 


the   Different   Systems. 

that  the  sub-stations  must  be  nearer  together.  Though  this  is  an 
unfavourable  feature  of  the  continuous-current  system,  the  avoidance 
of  interference  with  communication  from  single-phase  circuits  also 
entails  a  considerable  increase  in  the  number  of  sub-stations,  so  that 
the  advantage  of  using  the  higher  pressure  is  lost. 

Reoexebatiox  IX'  the  Ditferext   Systems. 

With  regard  to  the  rolhng  stock,  continuous-current  locomotives 
have  been  developed  for  recuperative  braking  at  different  speeds  on 
falling  gradients.  Successful  regenerative  braking  has  been  obtained 
on  recent  single-phase  locomotives  on  the  Swiss  Federal  railways. 

On  three-phase  and  spUt-phase  locomotives,  regenerative  braking 
is  obtained  at  a  constant  speed  ;  this  automatically  prevents  the 
sp?ed  of  a  train  on  a  falling  gradient  from  rising  appreciably  above 
the  synchronous  speed  of  the  motors.  But  it  is  not  possible  to  run 
at  a  higher  speed,  nor  can  the  speed  be  diminished  without  applying 
the  brakes. 

With  continuous  current,  on  the  contrary,  it  is  possible  to  descend 
gradients  regenerating  energy  and  varjing  the  speed  within  assigned 
limits  without  applving  the  brakes,  f 

On  the  other  hand,  in  the  alternating-current  systems  the  power 
factor  is  low  during  regeneration,  thus  making  utibsation  of  tie 
energy  returned  diificult.  With  continuous  current  the  energy 
recovered  can  be  effectively  used. 

It  may  be  pointed  out  that,  whatever  the  system  of  regeneration, 
braking  on  long  and  steep  gradients  has  not  the  same  security  as 
rheostatic  braking.  If  for  any  reason  the  circuit  is  broken  (due  to 
op3ration  of  a  cut-out,  accident  to  overhead  hne,  &c.),  the  braking 
effort  at  once  ceases,  and,  unless  the  brakes  are  immediatelj'  appUed, 
the  train  may  run  away.  This  danger  is  not  so  great  in  America, 
where  all  the  trains  have  continuous  brakes.J  but  might  be  very 
serious  on  European  goods  trains. 

Objections  to  Coxtixcous-Chrbext  Locomotives. 

Continuous-current  locomotives  have  bsen  objected  to  because  re- 
sistances must  b?  inserted  in  passing  over  the  spaed  range,  whereas 
this  is  not  necessary  in  single-phase  locomotives.  Actually,  by 
using  several  motors  and  various  series-parallel  combinations 
together  with  shunts  across  the  field  winding,  a  range  of  speeds 
sufficiently  wide  for  the  most  varied  service  can  be  obtained.  The 
losses  in  the  resistances  are  sensibly  reduced  in  this  way,  though 
admittedly  at  the  cost  of  comphcated  equipment. 

Three-phase  or  split-phase  locomotives  have  usually  only  two 
spaeds  ;  though  four  have  now  been  obtained,  by  sacrificing  sim- 
pUcity,  on  certain  Italian  locomotives. 

Prom  the  point  of  view  of  starting,  all  t3?pes  of  electric  loco- 
motive can  exert  a  sufficiently  powerful  torque  from  rest,  wthout 
damage  to  the  motors. 

The  upkeep  of  continuous-current  locomotives,  even  at  3  000  y, 
is  less  costly,  and  the  need  for  overhauUng  rarer,  than  with  single- 
or  split-phase  locomotives  ;  only  three-phase  locomotives  can 
compare  with  continuous-current  in  this  respect. 

'  t  Attention  may  be  drawn  to  the  serious  accident  which  recently  oc- 
curred on  the  3  000-V  continuous-current  electrification  on  the  Chicago, 
Jlilwaukee  &  St.  Paul  Railway,  where  the  driver  failed  to  switch  in 
regenerative  braking  within  the  permissible  limitsof  15-20  miles  per  hour. 
The  accident  was  reported  in  the  "  Electric  Railway  Journal,"'  Vol.  LVI. 
p.  371.— Ed.  E. 

J  This  does  not  appear  to  have  been  the  case  in  the  accident  just 
referred  to. — Ed.  E. 
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Messrs.  Japiot  &  Ferrand  conclude  that  from  a  technical  stand- 
point, the  continuous-current  system  is  clearly  the  best. 

The  Economic  Standpoint. 

From  an  economical  point  of  view  the  advantage  is  less  certain  : 
here  the  single-phase  system  in  its  simplest  form  proves  to  be  the 
best.  But  if  all  the  additional  charges  are  taken  into  account, 
such  as  arise  from  the  avoidance  of  disturbance  to  commiuiication 
circuits,  improvement  of  the  power  factor.  Unking  up  with  the 
general  net-work,  &c.,  the  advantage  is  foimd  to  lie  with  continuous 
current,  both  as  regards  capital  cost  and  maintenance. 

The  conclusions  airived  at  by  Messrs.  Japiot  &  Ferrand  and  the 
other  railway  representatives  on  their  return  from  the  United  States, 
to  the  Committee  appointed  to  study  the  question,  agree  entirely 
with  those  aiTived  at  by  the  chief  reporter,  M.  Mauduit. 

The  Advantages  of  Moderate  Voltages. 

The  authors  then  show  that  the  moderate  voltages  of  1  200  V  to 
1500  V  po.sses8  certain  incontestable  advantages  over  the  higher 
pressures  of  2  400  V  to  3  000  V. 

The  pressure  of  1  200  V  to  1  500  V  permits  the  use  of  a  third 
rail,  wliich  has  strong  advocates  in  France,  England  and  America 
on  accoiuit  of  the  ease  with  which  it  can  be  laid  and  kept  in  repair. 
In  the  present  stage  of  development  it  is  not  possible  to  have  more 
than  1  500  V  between  the  third  rail  and  earth.  On  the  Michigan 
Railway  a  third  rail  was  installed  at  2  400  V,  but  the  voltage  was 
later  reduced  to  1  200  V.  Some  engineers  advocate  two  rails — 
one  1  500  V  above,  the  other  1  500  V  below  earth.  An  arrangement 
with  ±600  V  is  used  on  the  Nord-Sud  de  Paris,  a  third  rail  and  an 
overhead  line  being  used,  but  the  installation  costs  are  high.  The 
wear  of  an  overhead  conductor  is  often  excessive,  particularly  in 
tunnels  with  mixed  traffic,  because  the  gases  corrode  the  metal. 

With  1  200  V  to  1  500  V,  rotary  converters  can  be  used  in  the 
sub-stations  ;  while  for  2  400  V  to  3  000  V  more  costly  and  less 
efficient  motor  generators  have  to  be  used.  Also,  if  it  is  hoped 
to  use  mercury  rectifiers  in  the  future,  it  will  be  easier  to  install 
equipment  for  1  200  V  to  1  500  V  than  for  double  these  pressures. 

Construction  and  JIaintenance  Simpler. 

The  construction  and  maintenance  of  1  200  Vto  1  500  V  motors  are 
simpler  and  cheaper.  In  this  connection  it  is  noteworthy  that 
American  designers  show  a  marked  tendency  to  reduce  the  voltage 
at  the  commutators  of  traction  motors.  In  the  earhest  machines 
built  for  the  Chicago,  Milwaukee  &  St.  Paul  Railway  by  the  General 
Electric  Company,  the  motors  were  built  for  the  maximum  pressure 
of  1  500  V  per  commutator  ;  in  the  ones  built  more  recently  by 
the  Westinghouse  Company  for  the  same  line  the  voltage  is  halved. 

The  lower  voltage  is  also  very  important  for  motor -coaches,  for 
the  weight,  price,  &c.,  increase  rapidly  with  the  pressure.  Costs 
are  lower  both  for  coach  and  sub-station  equipment,  and  this  must 
be  set  off  against  the  superiority  of  2  400  V  to  3  000  V  in  respect  to 
distance  between  sub-stations  and  feeders.  It  must  not  be  con- 
cluded a  priori  that  as  high  a  pressure  as  possible  should  be  chosen. 
Though  tills  is  justifiable  for  Unes  with  sparse  traffic  where  the 
cost  of  the  motor  equipment  is  but  a  small  part  of  the  total  cost, 
and  the  possibihty  of  increasing  the  distance  between  sub-stations 
becomes  an  important  economical  factor  ;  yet  with  heavily- worked 
lines,  it  is  better  to  reduce  the  capital  costs  of  the  motor  equipment 
at  the  expense  of  sub-stations  and  feeders.  Further,  the  lower 
pressure  reduces  the  costs  of  upkeep  while  the  higher  efficiency 
of  rotary  converters,  compared  \yith  motor  generators,  reduces  the 
cost  of  energy. 

Application  to  French  Railways. 

Through  the  Office  Central  d' Etudes  de  Materiel  de  Chetnins  de 
fer  (the  conunon  organisation  of  the  State,  Midi,  P.O.  and  the 
P.L.M.  Railways),  the  Committee  has  examined  the  electrification 
of  French  railways  on  the  continuous-current  system,  (1)  at  1  500  V 
with  rotary  converters  and  third  rail,  (2)  at  2  400  V  with  motor 
generators  and  overhead  conductor.  This  comparison  has  been 
made  for  a  number  of  lines  with  different  profiles  and  densities  of 
traffic.  It  shows  the  1  500  V  case  to  be  better  as  regards  installation 
costs  and  very  much  better  as  regards  maintenance  costs.  The 
Committee  has  recommended  its  adoption  on  the  French  railways, 
either  with  overhead  or  thii-d-rail  conductor,  with  the  reservation 
that  all  locomotives  shall  be  built  to  be  suitable  for  both  methods 
of  collection.  Xevertheless,  the  3  000-V  system-  may  prove  more 
economical  on  certain  fines  with  but  Uttle  traffic,  and  this  can  be 
used,  provided  the  locomotives  are  also  made  suitable  for  working 
on  1  500  V.  A  report  drawn  up  on  these  lines  has  been  submitted 
by  the  Committee  of  Study  to  the  Ministry  of  PubUc  Works.  Tliis 
was  adopted  and  published  on  August  29,  1920.  In  England 
and  Belgium  the  authorities  have  arrived  at  similar  conclusions  ; 
in  North  Italy,  where  thethree-pliase  is  alrcadyinstaUed  on  numerous 


lines,  the  same  system  \\ill  be  used  on  extensions  ;  but  continuous 
current  has  been  adopted  for  the  projected  electrifications  in  South 
Italy.  On  the  other  hand,  Switzerland,  (k-rmany  and  Sweden 
have  decided  definitely  to  use  the  single-phase  system. 

COJIP.ARISON   between  THE  ReCENT  TyPES   OF   ElECTRIC 

Locomotives. 
The  three  types  of  electric  locomotives  to  be  considered  are  : 
The  geared  type,  the  connecting-rod  type,  with  or  without  geais, 
and  the  gearless  type,  wherev  the  motors  act  directly  on  the  axles. 
Transmission  through  gearing  from  the  motor  with  nose  or  tram 
suspension  to  the  axle — the  standard  method  on  tramcars,  motor- 
coaches  and  small  locomotives — has  important  drawbacks  ;  part 
of  the  weight  of  the  motor  is  taken  directly  by  the  axles,  which  may 
lead  to  violent  shocks  and  breakdowns  at  high  speeds  ;  the  low 
centre  of  gravity  may  produce  severe  lateral  shocks  between  wheels 
and  rails  ;  the  motors  are  not  easily  accessible  for  repairs.  The 
first  defect  is  lessened  by  inserting  springs  between  the  rim  and 
hub  of  the  gear  wheel  (elastic  gears)  ;  these  springs  also  serve  to 
equaUse  the  effort  when  two  motors  are  mounted  on  the  same 
shaft.  To  reduce  side  shocks,  the  motors  have  been  raised  above 
the  axles — in  some  cases,  twin  motors  have  been  used  by  the  West- 
inghouse Company,  as  on  the  locomotives  for  the  New  York,  Xew 
Haven  &  Hartford  Railroad  and  the  Chicago,  Milwaukee  &  St.  Paul 
Railway.  With  continuous  cun-ent  this  arrangement  has  the 
advantage  of  hahing  the  conmiutator  voltage. 

Connecting  Rod  Locomotis'es. 

Coimecting  rod  locomotives  are  developed  from  steam  locomotives 
in  the  same  way  as  geared  locomotives  are  developed  from  tramcars. 
They  have  been  widely  used  because  tlois  construction  enables  a 
few  powerful  motors  to  be  mounted  inside  the  locomotive  above 
the  framework.  These  motors,  which  with  their  accessories  are 
easy  to  mount  and  supervise,  drive  jack  axles  through  oblique 
coimecting  rods  or  gears,  the  jack  axles  being  coupled  to  the  driving 
wheels  through  either  horizontal  rods  or  triangular  frames(Scotch 
yokes).  Neither  variation  of  this  drive  mechanism  is  free  from 
drawbacks.  Messrs.  Japiot  &  Ferrand  say :  The  jack  axles  are 
fixed  with  respect  to  the  framework,  wliile  there  are  springs  between 
the  framework  of  the  driving  axles.  The  oscillations  of  the  chassis 
on  the  springs  set  up  violent  parasitic  forces  in  the  short  coupling 
rods,  so  that  the  adjustment  of  the  jack  axles,  &c.,  becomes  very 
troublesome.  No  such  action  occurs  in  the  steam  locomotive, 
owing  to  the  elastic  connection  formed  by  the  cyhnder.  This  is  an 
essential  difference  which  must  not  be  lost  sight  of,  and  the  diffi- 
culty can  only  be  overcome  by  inserting  an  elastic  member  in  the 
driving  mechanism  of  the  electric  locomotive — the  elastic  member 
playing  the  same  part  as  the  cyhnder  in  the  steam  locomotive.  Again 
deformations  in  the  framework  during  running,  as  well  as  the  least 
inexactitude  in  workmanship,  introduces  dangerous  forces  in  the 
comiecting  rods  and  bearings. 

The  Most  Common  Type  of  Drive. 

The  typ?  of  connecting-rod  drive  most  common  in  Europe  has  a 
triangular  frame  joining  the  two  motors  and  acting  directly  on  to 
the  nuddle  dri-ving  axle,  which  is  coupled  to  two  or  four  other  axles 
by  horizontal  coupling  rods.  As  examples  may  be  mentioned  some 
of  the  three-phase  locomotives  used  on  the  Simplon  fine  and  on  the 
ItaUan  railways.  A  better  arrangement  is  to  mount  the  Scotch- 
yoke  on  two  jack  axles  which  are  coimected  to  the  motors  through 
elastic  gearing,  as  on  the  single-phase  Loetschberg  locomotives 
and  a  single-phase  Midi  locomotive  built  by  the  Westinghouse 
Company.  The  principal  difficulty  in  the  triangular  frame  is  to 
provide  an  imchangeable  connection  between  two  axles  fixed  rigidly 
on  the  same  chassis,  which  demands  that  the  adjustment  must  be 
perfect,  and  remain  so  in  ser-vice.  Means  have  been  taken  to  over- 
come this  drawback  on  some  of  the  latest  Simplon  locomotives  by 
Brown  Boveri  and  Swiss  Federal  locomotives  by  Oerhkon. 

The  Most  Logical  Method. 

At  present,  at  least  in  America,  there  seems  to  be  a  movement 
towards  the  more  logical  method  of  driving  direct  from  the  motors 
to  the  driving  axles.  Only  two  typ?s  have  been  experimented  \vith 
on  a  wide  sc^le  :  The  first  single-phase  Westinghouse  locomotives 
on  the  New  York,  New  Haven  &  Hartford  Railroad— the  quill 
drive,  since  abandoned  as  being  too  heavy  and  insufficiently  sus- 
pended—and the  General  Electric  gearless  type  used  on  the  New 
York  Central  Railroad  and  on  the  Chicago,  Mlwaukee  &  St.  Paul 
Railway.  The  cost  of  the  latter  gearless  type  was  S205  000,  com- 
pared with  .fl92  000  for  a  Westinghouse  geared  locomotive  on  the 
same  line. 

The  authors  think  that  the  question  has  not  yet  been  finally 
settled,  and  that  it  will  be  necessary  to  try  all  three  tyjK'S  in  Franco 
in  order  to  determine  which  arrangement  is  best  for  goods  and  which 
for  passenger  locomotives. 
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American  Efficiency. 


Can   ^Ve   Stand    Against   It  ? 

By    ERNEST    J.    P.     BENN. 


The  conimon  ambition  of  the  American  is  to  be  efficient,  nothing 
strikes  the  stranger  more  forciblj-.  The  awful  fact  is  impres-st  d  upon 
the  mind  as  one  travels  from  city  to  city,  that  there  are  110  000  000 
human  b?inf!s,  all  of  them  as  keen  on  efficiency  as  we  are  on  cricket. 
Efficiency  and  its  corollary  service  attain  to  the  dignity  of  a  religion. 
to  which  has  lately  b:,'en  added  a  sanitary  craze,  and  the  combination 
is  indeed  formidable  as  an  industrial  force. 

Re-'^dy  Acceptance  of  Machinery. 

The  outstanding  difference  between  the  workers  of  America 
and  of  England  is,  of  course,  that  the  former  have  always  readily 
accepted  machinery.  The  result  of  this  in  the  second  and  third 
generation  is  a  general  mechanical  sense,  the  equal  of  which  I  have 
never  seen  an\-\vhere.  The  existence  of  this  peculiar  national 
qualification  explains  the  ready  market  which  is  to  be  found  for  all 
sorts  of  ncAV  devices — patent  gadgets,  system  stunts  and  time 
and  labour  saving  appliances  which  could  not  exist  anywhere  but 
in  America.  The  American  workman  is  as  keen  on  doing  things 
quickly  as  the  Englishman  is  on  sharing  a  job  with  a  pal.  I  walked 
through  many  factories  and  never  saw  anything  hand  lifted  ;  over- 
head carriers,  magnetic  hoists,  travelling  cranes  and  electric  trolleys 
are  as  common  as  spade  and  shovel. 

Efficiency  and  Prohibition, 

In  the  matter  of  his  person,  the  American  workman  is  proud  to  be 
efficient.  I  was  a  week  in  New  York  wondering  where  the  working 
classes  hid  themslcves.  I  saw  nobody  that  could  be  classed  as  a 
labourer.  I  moved  ab3ut  in  'buses  and  subways,  trolley-cars  and 
overheads,  and  never  foimd  a  suit  of  clothes  contact  with  which 
would  be  likely  to  soil  my  b3st  travelling  rig-out.  After  a  week  I 
discovered  the  secret.  The  American  working  man  from  the  top 
to  the  bottom,  goes  to  work  and  comes  home  in  his  best  clothes. 
He  changss  for  his  work  or  puts  on  overalls  if  his  work  is  dirty  ;  he 
wears  gloves  ;  before  he  leaves  at  night  he  generally  takes  a  bath, 
almost  always  a  shower,  and  turns  out  for  his  homeward  journey 
Uke  a  memb?r  of  the;  Stock  Exchange.  I  paid  a  visit  to  the  gall?ry 
of  the  cheapest  music-hall  I  could  find  on  Manhattan  Island,  and  I 
thought  I  was  in  the  dress  circle  at  H's  Majesty's.  Incidentally, 
this  prsonal  efficiency  goes  a  long  way  to  explain  the  absence  of 
classes  on  the  railways  of  America.  There  is  no  need  for  them. 
The  risk  of  getting  the  dust  from  a  coal-heaver  on  to  one's  white 
waistcoat  simply  does  not  exist  over  there.  The  length  to  which 
this  determination  to  secure  personal  efficiency  has  gone  is,  of 
course,  shown  by  prohibition.  Prohibition  is  nothing  but  an 
efficiency  scheme.  Notwithstanding  all  that  is  said  to  the  con- 
trary, I  found  it  working  well,  and  I  found  everybody  enthusiastic 
about  it,  I  did  not  discover  any  earnest  temperance  advocate 
anxious  to  abolish  liquor  for  moral  reasons  ;  I  found  none  of  the  old 
teetotal  arguments  ;  in  fact,  most  of  those  with  whom  I  discussed 
the  matter  looked  upon  prohibition  as  a  sort  of  serious  joke  ;  but 
it  gave  them  more  production,  and  no  argimient  could  appeal  more 
strongly  to  the  American  worker  than  that.  Prohibition  is, 
therefore,  in  my  judgment,  an  assured  success  from  the  American 
point  of  view,  and  there  is  no  risk  of  a  change  of  policy.  It  is 
without  question  the  most  serious  industrial  force  in  the  world 
to-day. 

The  Sanitary  Crazf.. 

The  sanitary  craze  is  the  latest  development  of  the  science  of 
efficiency.  You  cannot  be  efficient  miless  you  arc  clean  and  healthy, 
and  the  Americans  are  determined  to  realise  that  ideal.  Thus  "it 
comes  about  that  all  the  drinking  foimtains,  and  Uvro  arc  many, 
many  thousands  of  them  in  the  dry  climate  of  those  lands,  have' 
been  altered,  and  every  one  of  tlien'i  foimt  upwards.  Cups  aie  no 
longer  necessary.  When  requiring  refreshment  vou  put  your 
mouth  over  the  upward  fountain,  and  take  the  water  without  the 
slightest  risk  of  contamination.  In  railway  stations,  hotels,  and 
olubs  where  the  water  comes  from  filters  and  other  receptacles, 
yon  are  provided  with  individual  envelop  s.  or  individual  paper 
cups,  so  that  each  drinker  uses  his  own  receptacle  once.  The 
length  to  which  this  same  idea  lias  been  carried  is  in  no  way  better 
illu-strated  than  by  the  horse-drinking  trouglis  of  New  York  State. 
These  have  b.-en  filled  up  witli  sand,  in  oi  der  to  make  sure  that  each 
horse  shall  drink  from  his  own  individual  bucket,  and  thus  avoid 
the  risk  of  glanders. 

Habits  in  Public  Vehicles. 

The  difference  between  ourselves  and  the  Americans  in  this  matter 
of  personal  efficiency  is  brought  out  by  the  habits  of  the  common 


people  as  one  travels  about  in  public  vehieks.  It  tak^s  not  half  the 
time  to  load  and  to  empty  a  tram  in  New  York  that  it  takes  in  Lon- 
don ;  everybody  enters  at  one  end  and  alights  at  the  other,  and 
it  is  not  necessary  to  placard  the  vehicle  with  frantic  instructions 
to  ensure  this  simple  time-saving  practice.  Even  better,  the 
travellers  who  desire  to  alight,  move  to  the  end  of  the  car  before  it 
reaches  the  point  at  which  they  wish  to  leave  it.  The  motor  speed 
limit  is  30  miles,  reduced,  if  you  please,  to  \r>  miles  in  the  thickly 
populated  parts  of  the  city.  This  is  only  possible  because  people 
cross  the  road  in  an  efficient  maimer,  llotor-drivers  in  England 
know  all  too  well  that  on  approaching  a  female  figure  they  must  put 
their  foot  upon  th^  brake  until  they  have  assured  themselves  as  to 
which  direction  the  lady  is  likely  to  take  at  the  critical  moment  ; 
the  motor-driv:r  in  America  can  forge  ahead  at  his  30  miles,  con- 
fident that  the  American  woman  will  take  care  of  herself. 
The  Idea  of  Service. 
The  efficiency  idea  breaks  out  in  another  way,  which  they  call 
"  Service."'  The  word  "service,"  strange  to  say,  is  used  by  this 
capitafistic,  individuahstic  people  on  every  possible  occasion. 
Everything  is  a  service,  every  man  is  out  to  render  service,  every 
service  is  boosted  as  an  improvement  on  some  other  service  ;  indeed, 
the  country  is  full  of  service.  "When  it  comes  to  office,  warehouse, 
or  factory  these  dual  notions  of  efficiency  and  service  form  a  com- 
bination which  makes  things  rim  at  a  pace  and  with  a  smoothness 
which  cause  the  heart  of  the  Englishman  to  sink  when  he  thinks  of 
the  dsgrimtled  conditioas  at  home,  and  the  way  in  which  ideals  of  a 
very  different  kind  are  operating  to  destroy  both  efficiency  and 
service. 

Some  Criticisms. 
It  is  easy  to  criticise.  The  American  has  by  no  means  succeeded 
in  reaching  the  highest  forms  of  efficiency.  H'  interprets  the  tcim 
to  mean  time-saving,  and  that  is  about  all.  Time  is  not  only  with 
him  the  essence  of  the  contract,  but  it  is  the  contract  itself.  The 
imiveisal  race  after  efficiency  in  the  time  sense  leads  to  shoddy 
work.  A  good  proportion  of  the  mass  production  of  America  is 
shoddy  work,  looked  at  through  English  spectacles.  When  I  made 
that  point  I  was  told  that  the  work  was  good  enough  for  its  pui  pose, 
and  no  doubt  it  was.  The  subject  of  discussion  was  a  mowing- 
machine  which  had  been  dipped  into  a  pool  of  paint,  and  had  bubbles 
and  blobs  all  over  it.  I  was  told  that  the  paint  was  there  to  keep 
off  the  weather  and  not  to  provide  the  buyer  with  a  work  of  art. 
He  wanted  to  cut  his  grass,  and  the  machine  would  perform  that 
function  satisfactorily. 

Cheapne.ss  and  Production. 
The  American  workman,  no  doubt,  likes  efficiency  because  it 
pays  him  ;  measured  either  in  money  or  in  values,  he  is  even  to-day 
the  best  paid  workman  in  the  world.  His  money,  after  all  the  recent 
drastic  reductions,  is  still  at  least  twice  the  highest  rates  paid  in 
England.  Although  prices  are  high,  very  high,  he  gets  enough  to 
enable  him  to  buy  some  sort  of  a  motor-car,  and  to  secure  an  interest 
in,  if  not  complete  ownership  of,  his  house.  Notwithstanding  this,  I 
am  of  opinion  that  American  labour  is  cheap,  far  cheaper  than  our 
labour.  An  American  worker  may  get  twice  the  money,  but  he  pro- 
duced four  or  five  times  the  goods.  He  does  not  work  as  hard  as  the 
Enghshman,  but  he  appUes  to  his  job  a  point  of  view  which  is  utterly 
foreign  to  us  ;  he  accepts  gladly  and  readily  any  suggestions  for 
speeding  up,  and  is  the  most  persistent  force  in  the  land  hammering 
for  production. 

The  American  workman  is  not  organised,  and  this  is  oft^n  repre- 
sent/.'d  as  due  to  the  power  of  capital.  I  question  that.  He  is  not 
organised  because  he  does  not  feel  the  need  of  organisation.  He  is 
the  most  independent,  self-respecting,  self-assertive,  high-minded 
creature  that  it  has  been  my  pleastue  to  meet,  and  if  he  wanted 
organisation  he  would  "  darntd  wtll  have  it."  If  he  thought  he 
would  get  anything  by  it,  he  would  be  organised  100  per  cent.,  but 
having  fomid  that  he  can  lead  the  world  in  the  matter  of  wages, 
social  position,  and  prestige  without  the  aid  of  organisation,  it 
mak<is  no  particularly  strong  appeal  to  him.  He  finds  that  effi- 
ciency and  production  serve  him  bitt<  r. 

In  such  circumstances,  it  is  for  us  to  consider  how  long  we  shall 
be  able  to  stand  up  against  such  forces,  and  what  will  happen  to  us 
when  the  American  becomes  efficient  in  other  matters  as  well  as 
time-saving.  We  still  have  British  quality  to  our  credit,  but  a 
nation  which  will  gladly  accept  prohibition  in  the  interests  of 
industry  cannot  be  long  beforl^  it  will  absorb  the  quahty  idea  also. 
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Sir  George  Beilby  on  Fuel  Problems  of  the  Future. 


There  is  a  good  deal  of  justification  for  the  remark  that  eivili^a- 
tion  on  its  physical  side  is  based  on  fuel.  This  mter-relation  has  de 
veloped  new  features  during  and  since  the  'vvar  and  the  future  pro- 
duction and  use  of  fuel  has  become  clearly  associated  with  social 
ideals  -n-hich  involve  the  raising  of  the  standard  of  living  among  the 
mining  classes.  The  most  pressing  of  the  fuel  problems  of  the  near 
future  is,  therefore,  whether  coal  can  be  produced  at  a  price  wliich 
will  enable  this  country  to  take  its  place  in  the  markets  of  the  world 
if  the  present  standards  of  wages  and  working  hours  are  maintained. 
Careful  students  of  the  economic  facts  of  the  situation  tell  us  that 
this  is  impossible.  To  regain  a  place  in  the  iron  and  steel  markets 
of  the  world  we  are  assured  that  coal  must  not  cost  more  than  ISs. 
to  20s.  per  ton.  For  the  great  transporting  services  of  the  country 
a  slightly  higher  cost  of  coal  might  be  faced  if  aU  the  available 
measures  of  economy  in  the  use  of  fuel  are  effected. 

It  is  obvious  then  that  without  a  greater  increased  output 
per  man  the  earnings  of  the  miners  cannot  be  maintained  at  their 
present  figure  or  there  must  be  co-operation  between  coalowners 
and  mmers  so  that  if  a  permanently  higher  cost  of  fuel  has  to  be  faced 
its  avaUabihty  must  be  correspondingly  increased. 

The  Quality  of  Coal  as  ak  Econoimic  Factor. 
In  this  connection  the  quality  of  coal  when  raised  to  the  surface 
and  distributed,  a  matter  which,  at  present,  is  entirely  in  the  hands 
of  the  mineowners  and  the  miners,  is  of  the  greatest  importance.  The 
decrease  in  quality  which  has  recently  taken  place  has  affected  most 
adversely  the  operations  of  both  gas  and  electricity  undeitakings. 
In  the  latter,  coal  costs  have  been  trebled  since  1914,  largely,  no  doubt, 
owing  to  the  direct  rise  in  the  price  of  coal,  but  also, to  a  substSiitial 
extent,  to  the  deterioration  in  quality  of  the  coal  suppUed.  In  the 
case  of  the  Central  Electric  Supply  Company,  for  instance,  the 
calorific  value  of  the  coal  received  for  thirteen  weeks  in  1920  averaged 
10  581  B.Th.U.  The  cost  per  ton  was  45 /2d.  and  the  ash  content 
was  18'4  per  cent.  The  weekly  ash  figures  ranged  from  16'3  to  20"1 
per  cent.  In  the  winter  of  1914-15  corresponding  figures  were: 
calorific  value  10  800  B.Th.U.,  cost  per  ton  14s.  6d.,  ash  content 
13  per  cent.  Tliis  means  not  only  the  transportation  of  from  5  to  10 
per  cent,  of  inert  material  from  the  pits  to  the  power  station,  but 
extra  cost  in  handling  and  disposing  of  the  ash  cUnker  at  the  station. 
The  Vital  Ikteeests  of  Constjmeks. 
The  time  has  therefore  come  when  the  vital  interests  of  the  con- 
sumers must  be  regarded.  These  interests  require  that  the  mine- 
owners  and  the  miners  alike  must  realise  theii'  responsibility  tloes 
not  end  with  the  output  of  raw  materials  at  the  pithead  and  its  dis- 
tribution to  consiuners.  For,  in  whatever  way  it  is  consumed,  what 
counts  is  its  thermal  value,  and  though  it  may  seem  revolutionary 
to  pay  the  miner  by  the  therms  he  sends  to  the  surface,  he  cannot 
logically  ignore  the  effects  on  the  consiuner  and  on  the  nation  at 
large  of  the  permanently  increased  cost  of  fuel  which  must  result  if 
his  claims  for  a  higher  standard  of  living  are  to  be  reaUsed.  If  the 
miner  is  to  have  a  steady  amehoration  of  working  conditions  and  if 
more  efficient  methods  of  using  fuel  are  to  be  worked  out  it  can  only 
be  on  the  condition  that  there  is  genuine  co-operation  between  coal- 
owners  and  miners,  not  only  in  the  organisation  of  output  on  modern 
Unes,  but  m  an  endeavour  to  sort  out  and  prepare  that  output  by 
screening  and  washing  at  the  pit  head,  so  that  the  consumer  only 
pays  carriage  on  the  actual  fuel  value  received.  Gas  and  electricitj' 
undertakings  are  certainly  entitled  to  press  home  the  fact  that, as  the 
consiuners  of  gas  and  electricity  only  pay  for  the  therms  or  units 
received,  they  should  pay  the  coalowners  and  miners  on  the  same 
basis. 

Prospects  of  Fuels  other  thau  Coal. 
After  considering  the  appHcation  of  this  argument  to  the  iion  and 
steel  industrj'  and  pointing  out  the  rapid  increase  there  has  been, 
especially  in  Germany,  in  the  winning  and  use  of  brown  coal  and 
hgnite  so  that  coalowners  and  miners  of  this  country  would  be  well 
advised  to  keep  an  eye  on  these  developments,  the  lecturer  dis- 
cussed the  likelihood  of  the  greater  development  in  the  use  of  various 
sorts  of  oil  fuel,  especially  with  regard  to  the  restrictions  jilaced 
by  the  Customs  authorities  on  the  free  use  of  alcohol  for  this  pur- 
pose.    He  also  pointed  out  that  though  great  hopes  were  placed  on 
the  use  of  peat  as  a  fuel,    the   fundamental   difficulty   of   winning 
that  substance   in   quantities  sufficient   to  meet    the  day-byday 
requirements  of  any  large  central  station  was  generally  ignored. 
Coal  Likely  to  be  the  Fuel  of  the  Future. 
Consideration  of  these  facts  led  Sir  George  to  the  conclusion  that 
coal  is  likely  to  remain  the  chief  source  of  fuel  not  only  in  Great 
Britam  but  in  the  world  at  large.     Problems  of  its  winning,  pre- 
paration and  use  will,  therefore,  occupy  the  foremost  position  in  all 
*Ab3tractof  the  ".James  Forrest"  lecture  delivered  by  Sir  (JeorgeBfilby, 
F.R.S.,  before  the  Institution  of  Civil  Engineers  on  Tuesday,  June  28. 


serious  considerations  of  the  subject  of  fuel  economy.  In  tlie  solu- 
tion of  these  problems  there  is  ample  scope  for  the  skill  and  enter- 
prise of  an  increased  number  of  fuel  experts  and  engineers  not  only 
in  pioneering  work  on  experiments  and  enquiry  but  in  the  organisa- 
tion and  development  of  new  methods. 

The  Greatest  Fuel  Problem. 
The  greatest  fuel  problem  of  the  futirre  is  to  decide  what  |)ropor- 
tion  of  the  present  output  it  will  pay  to  subject  to  a  preliminary 
operation  of  carbonisation  or  gasification  with  the  object  of  sorting 
out  the  potential  thermal  units  of  coal  into  groups  of  higher  avail- 
aljUity  or  greater  convenience  as  fuels.  Such  a  treatment  might  be 
more  than  compensated  for  by  the  increased  value  of  some  of  the 
new  fuels  obtained  and  especially  in  replacmg  the  higher  form  of 
driving  motor  spirit  by  much  less  expensive  fuels.  The  most  hopeful 
prospect  in  tliis  direction  appears  to  be  based  on  the  designuig  of 
small  suction  gas  producers  "o  ith  definite  types  of  soUd  fuel  such  as 
anthracite,  low  temperature  coke,  wootl  charcoal  and  peat  charcoal. 
The  production  of  a  solid  smokeless  fuel  for  domestic  purposes  by 
the  carbonisation  of  selected  coals  at  550°  to  GOO^C.  is  also  a 
matter  of  importance,  as,  if  this  smokeless  solid  fuel  could  be  pro- 
duced at  a  cost  permittmg  of  its  beuig  sold  at  little  more  than  the 
price  of  coal,  which  it  would  replace,  it  would  lead  to  a  complete 
revolution  in  domestic  heating  and,  among  other  good  things,  to 
the  abolition  of  black  smoke  from  hou.se  fires. 

A  Technical  and  Ecoxomc  Question. 
The  problem  really  has  two  sides,  the  technical  and  the  economic. 
On  the  economic  side  the  data  for  a  final  solution  will  only  be  obtained 
if  the  technical  solution  has  lieen  reached,  and,  on  the  engineermg 
side,  when  an  efficiency  of  not  too  costly  apparatus  can  be  designed 
and  constructed  in  the  working  of  which  manual  labour,  fuel 
consumption  and  maintenance  costs  are  all  reduced  to  a  muiimuin. 
Only  when  this  ideal  has  been  realised  practically  can  the  future  of 
low  temperature  carbonisation  as  a  business  proposition  be  put 
to  the  test  of  continuous  working  on  a  large  scale  under  the  labour 
and  market  conditions  of  to-day.  This  applies  equally  to  the  appli- 
cation of  low  temperature  carbonisation  to  raw  coal  which  is  used 
in  industry.  When  coal  is  used  for  steam  raising  under  the  best 
kno-rni  conditions  it  is  ob\'ious  that  there  is  httle  to  be  gained  in 
thermal  efficiency  by  any  preliminary  sorting  out  of  the  thermal 
units  of  the  coal  into  fuels  of  higher  avaUabihty.  In  fact,  solely 
from  the  steam  raising  point  of  \new  thermal  loss  and  not  a  gain 
would  result  from  the  operation,  though,  m  certam  cases,  the  loss 
might  be  compensated  for  if  a  local  market  for  the  rich  gas  were 
available.  In  most  cases  this  margin  of  piofit  would  be  too  small 
to  justify  the  extra  capital  expenditure  which  would  be  required. 
As  Mr.  Brownlie  has  showii,  for  steam  raising  in  this  country  the 
cheapest  form  of  fuel  is  coal  or  coke  if  it  is  used  under  reasonably 
scientific  conditions,  and,  so  long  as  this  is  the  case,  the  use  of  fuels 
of  higher  availability  will  only  be  economically  practicalile  mider 
very  special  conchtions. 

Coal  Still  the  Chief  Fuel. 
It  appears,  therefore,  that,  coal  is  likely  to  remain  for  a  long  time 
the  world's  chief  fuel,  though  its  more  efficient  use  may  be  secirred 
by  its  more  careful  preparation  at  the  mines,  by  improving  boiler 
firing  on  well-known  lines,  by  sorting  out  its  combustible  constituents 
into  fuels  of  higher  availability  or  convenience,  by  preliminary 
carbonisation  carried  out  either  at  high  or  low  temperatures.  The 
development  of  oil  shales  as  a  source  of  liquid  fuel  is  stiU  only  in  its 
initial  stages,  but  has  evidently  a  great  future  before  it.  Though 
the  problems  of  utilisation  of  peat  are  mauily  of  local  importance 
and  are  not  hkely  to  affect  the  fuel  supplies  of  the  world  to  any  great 
extent,  the  production  of  alcohol  on  a  really  large  scale  bristles  with 
economic  and  technical  difficulties  and  it  is  still  too  soon  to  pronounce 
an  opinion  on  the  possibilities  of  the  future.  The  main  factors  in  all 
these  problems  on  their  tecluiical  side  are  probably  capable  of 
solution  by  the  skill  and  ai)])lication  of  the  industrial  pioneers  of 
the  world.'  The  most  difficult  of  the  fuel  problems  of  the  future 
are  those  into  which  the  human  element  enters  so  largely.  At  home, 
the  relation  of  the  wage-earning  classes  with  the  actual  leaders  -nho 
initiate  and  du-ect  our  mdustrial  policy,  and,  abroad,  our  relations 
with  other  nations  who  are  equally  interested  with  ourselves  in  the 
natural  resources  of  the  world,  are  j)rofoundly  affected  by  the  spirit 
of  the  time.  This  spirit,  as  it  is  manifesting  itself  to-day,  is  vital  to 
the  progi'css  of  reconstniction  and  development  on  any  extensive 
scale,  and  we,  whose  chief  interest  in  life  lies  in  the  control  and  use 
of  the  powers  and  resources  of  nature  for  the  service  of  man, can  only 
continue  to  do  the  work  next  our  hand,  while  we  cherish  the  hope 
that  the  better  side  of  human  natme, which  wc  know  is  only  tempo- 
rarily overshadowed,  will  gradually  re-assert  itself. 


16 


THE  ELECTKUIAX. 


July  1,  1921. 


Electrifity    M«'(ers   versus    Current 
I.iniitor.s. 

Br   K.    U.    MII.I.KK.    A.M.I.K.K. 
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LOGIC    VERSl'S    EXPEOIESCV. 

It  niTist  I..-  n.Iniittol  tti.il  the  most  logical  way  of  charging  for 
ciUT- ■  rate  for  each  and  every  unit  8ii|>|ilie<l, 

in  »  lal.     In  these  st ri'iuious  times  it  is, 

ho»<  tiiitt  the  ])rinu- cost  of  an  installation, 

including  the  meter,  is  so  heavy  that  for  housing  schemes  electricity 
ia  renderwl  almost  prohibitive,  with  the  n-sult  that  gas  stcjis  in 
and-'  "'      '  -       NevertheU-ss,  the  eleetrical  industry  can 

over  ■  .^  if  a  system  of  ilmrging  on  a  Hat   rate 

p«    ■'  wlh    the   help  of  a    rt'lialile  cum-nt    limiter 

to  i)riwr.'  .  ..ii-iiiip  r-  u.-ing  iiion-  than  their  fair  shan-  of  energj'. 
The  initial  i-ost  of  a  limiter  is  not  only  less  than  that  of  an  electricity 
meter,  but  as  the  supply  authority  has  only  to  arrange  with  the  house 
agent  to  collect  a  certain  definite  sum  (which  the  consumer  pays  as 
p«rt  of  his  rent)  on  weekly  or  montldy  instalments,  the  exjiense  of 
keeping  records,  meter  reading,  and  the  rendering  and  collection 
of  accounts  is  thus  avoided.  This  factor  is  of  vital  im|x>rtanec, 
particularly  with  small  proju-rty.  Pre|wi_\nient  meters  have  Ix-en 
tried  for  overcoming  this  difliculty,  but  without  success,  chieHy 
on  account  of  their  complication  and  eijxTise. 

OWKt-noNS  T<'  Ct  lUlKNT   I.i3IITEH.S. 

The  chief  obje<'tion  geiu-rally  laisetl  to  a  current  limiter  system 
is  that  there  is  no  proteetirjn  against  the  cniisunier  using  his  demand 
continuously.  To  this  we  n-ply  tliat  lamjis  only  have  a  certain 
li/e,  and  if  used  in  this  way,  the  con.sumer  will  soon  have  to  replace 
them.  In  practice  it  is  found  that,  to  .save  his  own  pocket,  he  will 
not  use  the  lamps  unnecessarily,  .\ssuniing  that  wt-  have  to  deal 
with  a  block  of  5<m  hous<-s,  that  an  average  of  Is.  tkl.  per  week 
per  hous«- is  chargi'd  and  that  the  limiters  are  set  to  allow  llNl  W 
per  hous«'  we  have  a  revenue  of  £1  9r><)  jkt  annum,  and  a 
possible  demand  of  5(J  k\V,  or  equivalent  to  say  £.'(9  ]kt  kilowatt 
of  demand  jjer  annum.  The  figures  taken  in  this  instance  are  not 
unreasonable,  as  they  have  Ix^n  adopted  by  at  least  one  Corjioration 
in  thLt  country-  and  it  will  be  conceded  that  they  are  well  above  the 
average  obtained.  Moreover,  assuming  that  each  of  the  .'VKl  houses 
nae*  U»i>  W  for  24  hours  everj-  day,  all  the  year  rouml — an  obviously 
impossible  contmgency — then  the  n-venue  is  HCiHd.  per  unit.  It 
is  safe  to  assume  that  on  the  average  not  more  than  four  hours 
use  per  day  at  the  rate  of  KKi  W  of  maximum  demand  will  be  made, 
thus  raising  the  price  received  per  unit  to  6'41  pence,  a  most 
acceptable  figure  when  the  additional  savijig  referred  to  in  a  previous 
paragraph  is  taken  into  consideration. 

It  must  be  admitted  that  a  supply  on  this  system  limits  the 
demand,  whiUt  the  aim  of  Supply  Authorities  is  to  sell  energy  in 
increasing  quantities.  The  pn-s<nt  fiosition  of  this  countrj-,  however, 
is  such  that  no  more  cnerir.v  couhl  Ik'  sold  in  any  case  to  this  class 
of  cfin-  i.!  •  r.  -■  that  really  no  hann  can  !«•  done  by  adopting  a 
con"  '.f    charging.     On    the    contrary,  as   has    been 

pre-'  1  out,  by  this  means  many  fresh  consumers  can 

pro)»w..   .T  ,.t-ited. 

DlSABVAJCTAOES  OF  TMB  "  FUCICEB." 

C'nrr.  I,;  l.ii  ii.rn,  arc  neither  new  nor  untried  devices,  but  so  far, 
in  t'  have  proved  most  un-satLsfaetoty.     Most  of  them 

worK  ker  "   principle,  whi<-h  hn"  the  effect  of  causing 

all'!  "  Mm  predetermined 

lo»''  t<.  the  cii?isunier, 

but  .  j  j,l_v  .Authorities' 

point  of  \ii.«.  A.-uiiAiii;:  iur  ji.rtaiiLc  u  MnUui  with  the  limiter 
set  at  100  W,  and  that  a  .TOO  W  i  lectric  iron  is  sw  itched  on.  Under 
this  condition  exiwrience  has  proved  that  the  flickering  Ix-comes 
so  rapid  that  the  iron  heats  up  almost  as  much  with  the  limiter  in 
circuit  aa  without,  and  the  iron  can  c<'rtainly  be  used  for  the  purpose 
for  which  it  is  intended,  whilst  the  rapid  flickering  has  the  effect 
of  quickly  ruining  the  limiter  itself.  An  attempt  has  been  made 
in  at  least  one  type  to  overcome  this  trouble  by  entirely  breaking 
the  circuit  in  the  limiter  after  a  predetermined  time  limit,  but  aa 
this  ^is    not   self- reset  ting,    and   thus  necessitates  a   visit   from   an 


employee  of   the   Supply   Authority,   it  thus  somewhat   discounts 
the  chief  nilvantnge  claimed  for  it. 

Other  ty])es  of  limiter  break  circuit  entii-ely  when  the  juwleter- 
mincd  value  of  curn-nt  is  exci-etled,  but  they  also  aiv  not  .self- 
resetting.  This  necessitates  a  visit  to  the  cellar  (or  wherever  the 
limiter  happens  to  be  installed ),and  it  is  obvious  that  this  typo  also 
does  not  lind  favour  with  consumers. 

An  Enttkely  Different  PnrNCTPLE. 
In  the  Ediswan  current  limiting  device ,whose  design  is  due  to  Messrs. 
J.  C'learj-  and  J.  H.  Philpott,  of  the  Brighton  Electricity  IVpnrtment, 
an  entirely  different  arrangement  is  adopted.  The  device  embodies 
a  sp«iial  lamp  resistance,  and  when  the  prtHletcrniiued  amount  of 
energy  is  exceeded  the  limiter  o]X-rates  and  switches  the  lamp  resis- 
tance in  series  with  the  load,  thus  dimming  all  t  he  lam|>s  on  circuit. 
This  does  not  annov  the  consumer  nearlv  so  uiucli  as  the  flickering,  or 
as  total  extinction,  jiarticularly  as  the  switchingollof  the  last  lamp, 
even  if  it  is  of  onlv  20  W  capacity,  will  immediately  reston-  the  rest 
of  the  lamps  to  full  brilliancy.  A  further  advantage  to  be  noted  is 
that  if  an  electric  iron  be  switched  on,  or  even  a  1  kW    radiator. 


/ 


TO    soeccrc-- 


KlC.     1.  —  DlAllKAMMATII'    VlEW    OV    THE   ElMSWAN   (   ri:HK>T    I.IMITEE 
sllriwINO   CoXNECTIONS. 

the  limiter  will  simply  operate  in  th<^  usual  waj'  and  no  more  current 
can  pauss  than  the  lamp  resiHtance  will  allow.  In  a  limiter  with  a 
100  \V  setting,  where  the  lamp  resistance  will  jjass  only  80  W 
on  a  short  circuit,  it  will  be  seen  that  the-  amount  of  current  passed 
through  an  iron  for  instance  will  be  insuflieient  even  to  wann  it. 
A  further  advantage  is  that  on  mild  short  circuits  the  limiter  some- 
times ojx-rates  without  blowing  the  main  fuses,  but  even  in  the  case 
of  bad  shorts  the  limiter  tends  to  o|)crttte  and  provides  un  additional 
break,  thus  making  the  blowing  of  the  fuses  very  much  less  destruc- 
tive than  would  othenvi.se  be  the  cose. 

An  will  Ix-seen  from  Fig.  I  t  he  limiter  proper  conjiists  of  a  U-shapcd 
laminated  yoke  (';),  containing  a  main  series  coil  (6)  on  each  leg, 
and  having  a  laminated  annature  (c)  pivoted  at  one  end  below  it. 
Below  this  laminated  armature  is  pivoted  u  further  arm  of  fibre  (rf) 
which  is  noruiall.v  hehl  to  the  main  armature  by  a  hooked  member  (t.) 
catching  into  a  ])in  in  the  iibre  (rf).  The  main  armature  (c)  carries 
one  contact  and  the  fibre  arm  the  other,  and  the  contacts  (which 
are  provided  with  carbon  breaks)  normally  short-circuit  the  lamp 
resistance  ( / ).  When  the  predetermined  current  is  exceeded,  the 
main  armature  (c)  is  attracted  to  the  yoke  (a)  and  carries  with  it 
the  fiCre  arm  ('/),  since  they  are  hooked  together.  When  the  main 
armature  (c)  has  completed  its  travel,  however,  one  end  of  the 
hooked  member  (c)  ImjjingfH  on  a  stop  screw  (</),  releasing  the  fibre 
arm  ('/),  which  consequently  drops  away,  and  thus  relieves  the  short 
on  the  lamp  resistance  (/).  This  puts  the  latter  in  series  with  the 
load  and  dims  all  the  lamps  on  circuit.     Below  the  fibre  ann  (d) 
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■nrill1.be  noted  in  the  illustration  a  further  stop  screw  {h),  and  this, 
together  with  the  screw  (?)  previously  referred  to,  are  the  only- 
adjustments  necessarj'.  The  adjustment  of  the  limitcr  in  fact 
is  exceedingly  simple  and  can  be  carried  out  by  practically  inex- 
perienced people  quite  readily. 

It  will  further  be  noted  that  in  addition  to  the  Umiting  device 
proper,  the  case  contains  the  lamp  resistance  ( /  ),  the  two  single-pole 
fuses  ij)  and  (k),  a  terminal  board  (/)  (for  connection  on  the  loop-in 
system),  and  a  sealing  chamber  (?«)  (for  use  where  lead-covered 
paper  cable  is  employed);  in  addition  an  earthing  clamp  (n)  is 
supplied.  Therefore  the  case,  which  is  exceedingly  robust  (being 
made  of  cast  iron),  contains  absolutely  all  that  is  necessary  in  order 
to  give  service  to  a  consumer.  It  is  unnecessary  for  the  Supply 
Authority  to  buy  separately  the  hmiter,  the  fuses,  sealing  chamber, 
&c.,  and  to  mount  them  all  upon  a  separate  board  and  to  inter- 
connect them.     Fig.  2  shows  view  of  the  interior  of  the  liniiter. 


Fig.  2. — The  Ediswax  Limiter  with  Cover  Removed. 

Of  course  all  Supply  Authorities  do  not  use  the  loop-in  system, 
but  at  least  one  corporation  which  uses  this  system  in  combination 
with  the  Ediswan  hmiting  device  states  tha-t  they  can  by  this  means 
give  service  at  one  half  pre-var  cost.  Such  a  residt  in  itself  would 
be  sufficient  to  commend  the  Ediswan  cunent  limiter  to  the  serious 
consideration  of  all  Supply  Authorities,  when  considering  a  supply 
to  housing  schemes,  thus  ensuring  a  reasonable  revenue  from  the 
small  user,  sufficient  to  justify  the  capita!  outlay  necessaiy  to  give 
him  a  supply. 


Substantial  jirogress  has  been  made  by  Marconi's  Wireless  Telegraph 
Company  with  their  preparations  for  carrying  out  wireless  telephony 

EXPERIMENTS     BETWEEN      BlRMlXGH.4M      AND      LONDON.       A     Station    is 

being  erected  at  Frankley  Beeches,  a  few  miles  from  Northfield,  and 
although  work  did  not  begin  until  May  2,  already  two  of  the  three 
masts  have  been  completed.  Each  "  mast  "  will  be  100  ft.  high.  The 
hill  on  which  they  are  erected  is  about  800  ft.  above  sea-level,  so  that 
the  total  elevation  of  the  aerials  will  be  900  ft.  The  new  station  will 
work  in  conjunction  with  the  existing  one  at  Hendon. 


The  Work  of  the    National    Physical 
Laboratory. 

The  annual  report  of  the  Executive  Committee  of  the  National 
Physical  Laboratory  for  1920  opens  by  recordhig  the  appointment 
of  Sir  Ai-thur  Schuster,  F.R.S.  to  the  position  of  Vice-Chairman 
of  the  General  Board,  vacated  by  the  death  of  Lord  Rayleigh.  It 
also  records  the  retirement  from  the  membership  of  the  Executive 
Committee  of  Sir  Alfred  Kemp,  F.R.S.,  who  since  the  foundation 
of  the  Laboratory  has  acted  ex-offido  as  treasurer. 

Sir  Richard  CJlazebrook  .uji)  the  Laboratory. 

Action  has  been  taken  during  the  year  to  provide  a  fitting  tribute 
to  the  work  done  at  the  Laboratory  by  Sir  Richard  Olazebrook 
in  the  form  of  a  bas-relief  portrait  in  bronze  to  be  executed  by 
Cluysenaar,  of  Brussels.  This  wiU  be  erected  in  the  main  adminis- 
trative building. 

The  erection  of  various  new  buildings  for  which  sanction  was 
received  during  the  year  is  now  weD  advanced.  These  comprise 
a  substantial  addition  to  the  engineering  department,  an  extension 
of  the  tank  building,  and  some  alterations  to  the  electro-technics 
building.  An  undergroimd  range  for  experiments  on  the  flight  of 
projectiles  is  also  to  be  provided.  The  space  available  at  the 
Laboratorj'  for  further  extensions  is  very  limited  and  the  futiue 
needs  are  therefore  receiving  careful  consideration. 

Co-ordenation  of  Research. 

In  comiection  with  the  co-ordination  of  the  Research  Boards  for 
Physics,  Chemistry,  Engineering  and  Radio  work  the  fullest  possible 
use  of  the  facilities  for  research  at  the  Laboratory  are  to  be  made 
use  of,  and  as  a  first  step  the  Admiralty  decided  to  ask  the  Labora- 
tory for  accommodation  for  their  own  experimental  work  in  physics 
closely  adjoining  the  National  Physical  Laboratory.  This  building 
is  now  in  course  of  construction.  The  Committee  welcome  this 
arrangement  as  highly  conducive  to  efficiency  and  economy. 

It  is  clear  that  the  demands  of  these  Boards  will  tend  to  increase 
the  research  programme  of  the  Laboratory.  A  scheme  of  radio 
research  to  be  carried  out  at  the  Laboratorj'  has  been  drawn  up 
and  approved  by  the  Radio  Research  Board.  The  Physics  Research 
Board  recently  constituted  had  indicated  certain  lines  of  research 
which  it  is  considered  desirable  should  be  taken  up  at  an  early 
date. 

The  Work  of  the  Staff. 

Attention  is  called  to  the  service  rendered  by  members  of  the 
Laboratory  staff  on  various  boards  and  committees.  These  attend- 
ances occupy  a  not  inconsiderable  amount  of  time,  but  the  services 
thus  rendered  are  of  importance  both  to  the  Laboratory  and  to 
the  public,  as  such  Committee  work  sei-ves  to  keep  the  Laboratory 
in  touch  with  the  most  recent  technical  developments  in  all  branches 
of  its  activities. 

The  Work  of  the  Year. 

Owing  to  the  loss  of  Mr.  F.  E.  Smith's  services  on  appointment 
as  Director  of  Scientific  Research  at  the  Admiralty,  the  work  in 
the  electricity  department  on  primary  electrical  standards  has 
been  largely  in  abeyance.  Various  improvements  have  been  made 
in  methods  of  measm-ement  of  condensers  and  inductances.  Much 
work  has  been  done  in  radio  standards,  measurements  of  effective 
resistance  at  radio  frequencies,  on  the  testing  of  magnetos  and  mag- 
netic materials,  and  on  the  devising  of  a  method  for  measuring 
the  effective  permeabiUty  and  energy  losses  in  thin  sheet  iron  at 
radio  frec[Uencies. 

Electbotechnics  and  Photometry. 
In  the  electrotechnics  division  the  demands  for  tests  of  ai)paratus 
for  power  measurements  have  been  considerable,  and  in  view  of 
modern  developments  the  equipment  for  such  tests  needs  to  be 
extended.  The  maintenance  of  the  existing  eqiupment  involves 
much  investigatory  work  and  some  improvements  in  method  have 
been  introduced.  In  the  direct  current  section  progi'css  has  been 
made  with  the  researches  on  buried  cables  and  on  resistance  materials. 
In  the  photometry  division  the  work  done  includes  experiments 
on  ships'  navigation  lamps,  on  miners'  lamps,  on  motor-car  head- 
lights, with  the  appropriate  Government  departments,  while  an 
investigation  has  also  been  carried  out  with  a  view  to  improving 
the  hghting  of  some  of  the  galleries  of  the  National  Portrait  Gallery, 
while  experiments  are  in  piogress  with  the  same  end  in  view  on 
the  lighting  of  public  buildings  and  offices.  The  Laboratory  has 
also  carried  out  investigations  with  regard  to  the  lighting  of  the 
House  of  Commons.  Thougli  unfortunately  little  time  has  been 
available  for  the  measurement  of  new  high  efficiency  standard  lamps 
this  is  a  matter  of  some  urgencj-. 
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The  Esgikeerixo  Depaetmknt. 
In  the  Engineering  Department  further  results  of  interest  have 
been  obtained  in  the  research  on  lubricants  and  lubrication.  The 
investigation  of  the  Dpartment  of  the  boundary  of  a  fluid  in 
turbulent  motion  has  led  to  the  conclusion  that  there  exists  at  the 
boundary  a  layer  of  fluid  of  finite  thickness  which  is  in  lamina- 
motion  and  has  zero  velocity  at  the  boundary.  The  measurements 
of  skin  friction  near  the- surface  of  thin  plates  exposed  to  a  current 
of  air  are  being  continued.  Progress  has  been  made  with  the 
research  relating  to  hardness  and  wear  tests  and  the  research  on 
the  mechanical  properties  of  insulating  materials. 

M.-VQNETOS   AND    SEASON   Cr.\CKZN'G. 

Among  the  special  investigations  have  been  tests  on  magnetos 
in  connection  with  fire  prevention  on  aircraft.  In  the  depart- 
ment of  Metallurgy  and  Metallurgical  Chemistry  a  large  amount 
of  work  of  a  fundamental  character  has  been  done  in  connection 
with  light  alloys,  while  the  phenomena  of  season  cracking  has  been 
further  investigated.  Researches  relating  to  iron  and  steel  have 
been  in  progress,  and  a  large  amount  of  woi'k  has  been  done  in  the 
investigation  of  causes  and  failure  and  the  difficulties  arising  in  the 
industrial  applications  of  metals. 

Work  Proposed  for  1921-22. 

With  regard  to  the  work  proposed  for  the  year  1921-22,  in  the 
Physics  Department  it  is  proposed  to  continue  the  work  at  present 
in  progress  on  the  question  of  X-ray  measurement,  particularly  such 
matters  as  dosage  and  hardness,  while  an  examination  of  the  wave 
form  of  coil  discharges  will  be  undertaken.  Researches  into  the 
absorption  of  X-rays,  radiometallography,  the  relation  between  the 
total  ionisation  of  a  beam  of  X-rays  emitted  b\-  a  bulb  and  the 
ionisation  produced  in  a  short  chamber  and  the  investigation  of 
luminous  compounds  and  piezo-electricity  and  its  appUcation  to 
measurements  of  pressure  wiU  also  be  undertaken. 

PRODrcTioN  OF  Radio-Frequency  Oscillations. 

In  the  Electrical  Department  experiments  are  to  be  carried  out 
to  obtain  information  relative  to  the  production  of  radio-frequency 
oscillations  from  the  shortest  wave-lengths  used  up  to  20  (XK)  meters. 
The  equipment  when  set  up  in  its  final  form  will  be  a  permanent 
installation  using  a  three-electrode  valve  from  which  undamped 
oscillations  of  any  frequency  may  be  obtained  immediately  for  the 
calibration  of  wave  meters  and  general  radio  measurements.  To 
extend  the  range  of  the  standard  wave  meter  a  new  design  of  variable 
condenser  has  been  got  out  using  amber  insulation,  and  a  specially 
wound  inductance  coil  of  20  millihenries  has  also  been  designed  and 
is  under  construction.  This  coil  is  for  the  standard  wave  meter  and 
will  be  of  a  minimum  resistance  and  self-capacity  and  permanent. 
The  range  of  the  wave  meter  will  be  extended  by  this  condenser 
and  inductance  coil  nearly  20  OOO  metres  wave-length.  A  very 
complete  mathematical  investigation  has  been  made  into  the  effective 
resistance  of  radio  frequencies  of  various  tj-pes  of  coil  such  as  are 
usefl  in  wave  meters  and  other  radio  apparatus.  The  results  so  far 
obtained  show  verj-  good  agreement  ^ith  the  experimental  results 
by  other  investigators,  but  further  experiments  are  desirable  to 
find  the  mathematical  formulae  for  flat  coils  and  for  regions  of 
frequencies  not  covered  by  other  investigators.  It  is  proposed  to 
carry  out  a  comparison  of  primary  standard  marble  mutual  induc- 
tance with  the  absolute  ohm  as  dcteiTuined  by  Mr.  F.  E.  Smith  in 
order  to  locate  discrepancies  which  exist  in  the  present  comparisons. 

It  is  hoped  to  construct  an  Abraham-Bloch  multivibrator  as  a 
standard  radio-frequency  and  to  cany  out  the  method  of  comparison 
by  the  help  of  a  special  Braun  tube.  Investigations  into  the  errors 
to  which  alternating  current  measuring  insti-uments  are  liable,  into 
dielectric  hysteresis  and  into  the  development  of  the  measurement 
of  power  at  radio  frequencies  will  also  be  made.  At  the  request  of 
the  Air  Ministry  an  investigation  into  moulded  insulating  mate- 
rials is  to  be  made,  while  the  research  on  magnetos  for  aircraft 
engines  will  bo  continued. 
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Miners'  Ellectric    Safety   Lamps. 

In  the  Safety  Lamps  order  recently  issueil  by  the  Mines  Department 
of  the  Board  of  Trade  details  are  given  of  tlie  construction  of  live  new 
miners'  electric  safety  lamps  which  have  been  approved  for  general  use. 
The  Pearson  La.mp. 

The  Pearson  Ni  and  Fe  Lamp  comprises  (1)  a  ca.se  of  16  gauge  steel,  with 
or  without  a  strt^ngthening  piece  at  the  bottom,  fitted  with  a  bayonet- 
joint  for  the  reception  of  the  cover. 

(2)  A  cover  or  lantern  of  steel.  The  lamp  bulb  is  protected  by  a 
strong  dome-shaped  glass,  which  in  turn  is  protected  by  four  pillars  of 
steel,  with  a  crown  of  steel,  to  which  a  handle  ring  is  attached.  Elec- 
trical connection  with  the  bulb  holder  is  secured  by  two  strips  of  brass 
or  steel  embedded  in  a  disc  of  non-inflammable  insulating  material  which 
is  fastened  to  the  underside  of  the  cover  by  two  screws  and  retains  the 
bulb  holder  and  protecting  glass  in  position.  The  cover  is  fitted  with  a 
baj'onet-joint  for  attachment  to  the  case  and  is  locked  thereto  by  either 
a  magnetic  or  a  lead  plug  lock.  Electrical  connection  is  made  with  the 
battery  when  the  cover  is  in  position  by  turning  it  to  the  right,  and 
broken  by  turning  it  back  again  ;  or  the  contacts  may  be  so  arranged 
that  connection  when  made  cannot  be  broken  again  until  the  lamp  is 
unlocked. 

(3)  A  battery  or  accumulator  of  the  nickel-iron  alkaUne  type,  giving 
when  fully  charged,  2'5  to  2-7  V,  with  a  current  capacity  of  not  less 
than  6  Ah,  with  a  voltage  drop  to  not  less  than  2-25  V.  The  case  of 
the  accumulator  is  of  steel. 

The  total  weight  of  the  lamp  is  not  to  be  more  than  4i  lb.,  and  the 
lamp  must  have  been  made  at  the  works  of  the  Alkaline  Jliners'  Lamps, 
Ltd.,  Stratford. 

The  Adams  Lamp. 

The  "  Adams  "  Hand  Lamp  has  (1)  A  cylindrical  metal  case,  to  which 
the  cover  or  lantern  is  attached  by  means  of  a  screwed  metal  ring 
within,  closed  at  the  bottom  by  a  screwed  base  plate. 

(2)  An  acid  accumulator  with  cellidoid  casing  and  fixed  spring  terminals 
so  constructed  as  to  prevent  escape  of  any  liquid  whatever  the  position  of 
the  lamp.  The  accumulator  has  a  capacity  of  not  less  tha^  16  Ah, 
with  a  voltage  drop  to  not  less  than  1'85. 

(3)  A  cover  or  lantern  containing  the  two  lamp  bulbs,  each  with  a 
current  consumption  of  0'8  A,  connected  in  parallel  with  a  plate 
of  uninflammable  insulation  material  in  which  are  embedded  segments 
of  brass  ;  these  estabhsh  electrical  connection  between  the  lamp  bulbs 
and  the  accumulator  when  the  lamp  is  assembled.  The  bulbs  are  pro- 
tected by  a  cylinder  of  thick  glass  and  by  metal  pillars  and  crown  piece. 

(4)  A  magnetic  lock  which  secures  the  baseplate  to  the  case  when  the 
former  has  been  screwed  into  position,  and  so  constructed  that  the  bolt 
can  only  be  withdrawn  by  applying  the  pole  of  an  electric  magnet  to  the 
face  of  the  lock. 

The  total  weight  of  the  lamp  is  not  to  be  more  than  6J  lb.  and  the  lamp 
must  have  been  made  at  the  works  of  Messrs.  Adams  Bros.  (Longton), 
Ltd.,  at  Longton. 

The  Patterson  Lamp. 

The  Patterson  Lamp,  Type  G.I.,  has  (1)  a  case  of  pressed  steel,  with  or 
without  a  false  bottom  of  steel  shrunk  thereon,  provided  with  a  screwed 
ring  for  the  attachment  of  the  cover  or  lantern. 

(2)  An  accumulator  with  celluloid  case,  fitted  with  aspecialdevicefor 
I)reventing  the  escape  of  hquid  whatever  the  position  of  the  lamp,  whUflt 
allowing  the  escape  of  gas  generated  by  chemical  action.  The  battery 
has  a  capacity  of  12  Ah,  with  a  voltage  drop  to  not  less  than  1-8. 

(3)  A  cover  or  lantern  of  brass  or  steel  with  screwed  ring  for  attach- 
ment to  the  case.  The  lantern  carries  (a)  a  lamp  holder  on  a  disc  of 
insulating  material  in  which  are  embedded  contact  plates  to  make 
electrical  connection  with  the  battery  when  the  lamp  is  assembled  ; 
tlie  insulating  disc  can  move  against  spiral  springs  enclosed  within  the 
L'lass  retaining  ring  ;  (6)  a  lamp  bulb,  which  has  a  current  consumption 
of  l-O  X  :  (c)  a  glass  to  ])rotect  the  bulb  ;  ('/)  a  glass  retaining  ring  and 
(e)  pillars  and  crown  protecting  the  glass. 

(4)  The  lamp  may  be  locked  with  either  a  magnetic  or  lead  rivet  lock. 
The  light  may  be  switched  on  and  oil  after  the  lamp  is  locked  by  revolving 
the  case,  whilst  holdlnt;  the  lantern  ;  or  the  lock  may  be  so  arranged  that 
the  fight  camiot  be  switched  off  after  the  lamp  is  locked. 

The  total  weight  of  the  lamp  is  not  to  be  more  than  5}  lb.,  and  the 
lamp  must  have  been  made  at  the  works  of  Messrs.  Patterson  &  Co., 
Newcastle-on-Tyne. 

The  Federation  Hand  Lamp. 

The  Federation  Hand  Lamp  has  (1)  a  case  of  drawn  or  welded  steel, 
lead  lined,  containing  circular  positive  and  negative  plates  surroimded 
by  a  semi  soiled  or  "  dry  "  electrolyte.  The  plates  and  electrolyte  are 
retained  in  position  within  the  case  by  a  cover  of  steel  (or  other  suitable 
material),  fitted  at  the  centre  with  an  insulated  (positive)  contact  piece, 
and  having  a  filling  orifice  and  gas  vent.  The  negative  contact  is  a  brass 
square-threaded  screw  ring  which  serves  also  for  tlic  attachment  of  the 
cover.  Provision  may  be  made  for  withdrawing  the positiveelementsof 
the  accumulators,  without  removing  the  whole  of  the  cover.  The  capacity 
of  the  accumulator  is  not  less  than  6  Ah  with  a  voltage  drop  to  not  less 
tSan  185. 

(2)  A  cover  or  lantern  of  brass,  steel  or  iron,  fitted  with  a  square- 
threaded  brass  screw  ring,  for  attachment  to  the  ca.se,  protected  by  an 
outer  vertical  flange.  The  cover  is  fitted  with  a  plate  of  non-inflam- 
mable insulatingmaterial  carrying  the  lamp  bulb,  outer  glass  and  centre 
plunger  contact  (or,  contact  pieces  may  be  provided  if  a  switch  is  desired, 
the  positive  contact  being  placed  eccentrically).     The  bulb  has  a  current 


July  1,  1921. 


THE   ELFX'TRICIAN. 


19 


consumption  of  005  to  0-70  A.  The  out^r  glass,  cither  of  '■  well  "  or 
'■  dome  "  pattern,  is  protected  by  a  crown  of  iron,  steel  or  brass  supported 
by  pillars  of  iron,  steel  or  brass  ;  or  an  inverted  U-shaped  bridle  may  be 
provided  to  the  top  of  which  a  disc,  eyelet  and  carrying  ring,  of  steel  or 
brass,  is  attached. 

(:!)  A  masnetic  lock.  The  total  weight  of  the  lamp  is  not  to  be  more 
than  .5  lb.  14  oz.,  and  the  lamp  shall  have  bnen  made  at  the  works  of  the 
Federation  Lamp  (.'ompany,  Sheffield. 

The  Oldhaji  Cap  L.^mp. 
The  Oldham  Cap  Lamp  has  (1)  an  accumulator  case  and  accumulator. 
The  case  is  of  metal,  having  two  flat  parallel  sides  and  semi-circular 
ends,  and  it  is  closed  by  a  hinged  lid  which  can  be  locked  by  a  lead  rivet 
or  a  magnetic  lock.  The  lid  is  provided  with  a  fuse  and  metal  contact 
pieces,  embedded  in  an  ebonite  plate,  which  established  electrical  con- 
nection between  the  lamp  bulb  and  the  accumulator,  a  flexible  cable 
leading  to  the  former  and  the  latter  being  fitted  with  fixed  spring  termi- 
nals. The  accumulator  is  of  an  acid  typ?  with  celluloid  casing  con- 
structed as  to  prevent  escape  of  any  liquid  whatever  its  position,  the 
electrolyte  being  either  liquid,  semi-solid  (jelly)  or  absorbed  by  glass  or 
wood  wool.  It  has  a  capacity  of  not  less  than  6  Ah  with  a  voltage  drop 
to  not  less  than  1-85. 

(2)  A  flexible  cable  of  rubber  covered  twin  insulated  wire  firmly 
attached  to  the  lid  of  the  accumulator  case  and  to  the  lamp  bulb  fitting  ; 
at  each  point  of  attachment  the  cable  is  protected  by  wrapping  it  with 
steel  wire. 

(3)  A  lantern  containing  the  lamp  bulb,  so  arranged  as  to  be  capable 
of  being  carried  on  the  head  in  a  fitting  secured  to  the  front  of  the  cap  of 
the  user.  The  bulb  has  a  current  consumption  of  0-7  A.  It  is  fitted 
with  a  reflector  and  is  protected  by  a  lens  or  a  plate  of  glass  held  in 
position  on  the  lantern  by  a  screwed  metal  ring,  locked  by  a  lead  rivet. 

A  belt  is  provided  to  which  the  accumulator  case  can  be  secured,  either 
at  the  back  or  at  the  side  of  the  user.  A  switch  may  or  may  not  be 
provided,  either  at  the  accumulator  case  or  at  the  lantern. 

The  total  weight  of  the  lamp  is  not  to  be  more  than  5  lb.  9  oz.,  the 
weight  of  the  accumulator  and  its  case  being  not  more  than  4  lb.  4i  oz. 
without  acid,  or  4  lb.  11  oz.  with  free  acid,  or  4  lb.  lU  oz.  with  jellac. 
The  lamp  must  have  been  made  at  the  works  of  Messrs.  Oldham  &  Son. 
Ltd.,  Denton. 


Corr«>spnndence. 


CONDUIT  VERSUS  CASING. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  The  question  of  the  superiority  of  conduit  over  casing 
for  the  protection  of  electric  wiring  introduced  in  The  Elec- 
trician of  June  3rd,  is  a  matter  of  considerable  interest  to  me, 
whose  o^Dinion  has,  for  some  years,  coincided  very  closely  with 
the  ^^ews  expressed  by  "  Electrocynic  " 

My  own  experience  has  been  largely  derived  from  a  district 
where  the  regulations  seemed  unwisely  inconsistent,  in  that 
they  absolutely  vetoed  the  use  of  casing  :  but  any  advantage 
in  reliability  that  might  have  been  secured  by  this  means  was 
entirely  negatived  b\  the  permission  to  use  slip  conduit,  which 
is  not  only  much  inferior  to  heavy  gauge  screwed  conduit,  but 
is  even  less  safe  than  wood  casing  itself. 

The  question  as  to  the  relative  merits  of  screwed  conduit 
and  casing  is  not  one  that  can  be  dismissed  off  hand  with  a 
bare  statement,  and  it  may,  therefore,  be  worth  while  to 
consider  the  questi'.n  according  to  the  criteria  of  first, 
serviceability  ;  second,  appearance  :  and  third,  cost. 
New  Work  and  Extensions. 

There  are  two  distinct  conditions  under  which  wiring  La-. 
to  be  carried  out.  One  of  these  is  that  of  a  building  in  the 
course  of  erection,  in  which  electric  light  is  installed  con- 
currently with  the  building  operations.  Here  the  wireman 
has  a  virgin  field  in  which  to  place  his  wires.  They  can  be 
enclosed  in  the  walls,  which  are  actually  built  round  them,  and 
they  can  be  placed  below  the  floors  before  the  latter  have  been 
constructed.  In  this  case  there  is  no  doubt  whatever  that 
heavy  gauge  screwed  conduit  is  the  best  .solution.  Its  in- 
stallation is  rendered  easy  by  the  practical  absence  of  ob- 
structions ,  sharp  bends  may  be  eliminated,  as  there  are  no 
awkward  corners  that  must  be  negotiated  ;  while  the  attach- 
ment to  and  transit  through  the  walls  is  a  simple  matter.  The 
screwed  conduit  provides  a  comjjlete  and  mechanically  perfect 
enclosure  for  the  cables,  at  a  minimum  demand  of  skill,  and 
probably  of  cost  also. 

A  Permanent  System. 
A  wiring  system  has  thus  been  built  up  which  is  absolutely 
permanent,    which    protects    the    wires    completely    against 


mechanical  damage  and  moisture,  wliatcv  r  nunor  damage 
may  occur  to  the  fabric  of  the  building.  It  is  considerably 
more  fireiiroof  than  any  other  system,  and  the  co.st  as  carried 
out  is  not  excessive  as  compared  with  uthcr  inctliod.s.  The 
ap])earance  of  the  finished  job  is  all  that  cnuld  lie  desired. 

The  second  conditi'.n  is  that  in  which  an  existing  Imilding 
has  to  be  fitted.  Here  a  different  state  of  things  exists 
altogether.  If  conduit  is  used  throughout,  m  ;ny  diliirulties 
ar  met  with.  To  obtain  the  best  results  a  great  number  of 
floor  Ijoards  must  be  taken  up,  walls  must  be  drillecl  and  ]iluggcd, 
and  tortuous  routes,  involving  many  aimle-;  and  bends,  are 
necessarv. 

In  a  brick  house,  of  which  the  partition  walls  ar'  usually 
made  of  brick  also,  the  conduit  can  either  be  run  over  the 
surfa  e,  when  the  a])pearance  is  unsightly  in  the  extreme,  or 
the  plaster  and  the  brickwork  can  be  channelled  to  conceal  the 
conduit,  involving  extensive  redecoration  after  wiring  is 
completed. 

A  Generous  Allowance  of  Defects. 

Thus  the  result  is  a  compromise  between  the  evils  of  high 
cost,  un.sightliness  and  poor  work  ;  and  in  he  casi'  of  too 
many  small  installing  firms,  when  left  to  their  own  devices, 
the  product  consists  of  a  gen  rjus  allowance  of  all  three  de- 
fects, especially  the  last.  It  seems  to  require  an  exceptional 
workman  to  carry  out  mechanical  work  well,  and  also  to 
preserve  the  appearance  o.  a  home  interior,  including  the 
integrity  of  the  floor  boards. 

Under  such  conditions  the  casing  system  affords  great 
advantages,  in  that  it  may  be  run  over  the  surface  of  the  walls, 
to  which  it  can  be  attached  with  comparative  ease,  without 
ruining  the  decorative  effect  of  the  building.  Its  great  defect  is 
that  it  is  diflicult  to  support,  when  situated  below  the  flooring, 
in  such  a  way  as  to  ensure  the  permanence  of  the  joints.  The 
latter  are  not  efficient  mechanical  unions  as  with  screwed 
conduit,  but  really  depend  for  their  strength  upon  the  sup])ort 
to  which  the  casing  is  attached  :  and  when  this  support  is 
non-existent  the  joint  is  flimsy  in  the  extreme,  and  apt  to  be 
dislocated  by  the  first  shock  to  which  it  is  exposed. 

Unfortunately,  when  the  work  is  concealed,  as  it  is  lielow 
the  floor,  the  old  principle  that  what  the  eye  doesn't  see  the 
heart  doesn't  grieve  after,  comes  strongly  into  operation,  and 
such  work  is  likelv  to  be  scamped  to  the  danger  of  the  building. 
The  celebrated  "  nail  "  danger  also  exists,  although  I  (juite 
agree  with  your  c(  ntributor  in  considering  this  to  be  over- 
rated . 

Special  points  of  weakness  exist  with  ca.sing  where  the  wires 
have  to  ])ass  through  walls  and  ceilings,  in  that  the  covering  is 
usually  not  made  continuous.  A  good  job  is  not  by  any  means 
impossible  under  these  (-onditions,  but  there  are  many  varietie 
of  poor  jobs  which  an  indifferent  workman  is  apt  to  employ, 
with  unfortuiuite  consequences. 

Casing  as  Insulation. 

As  regards  insulation,  casing  offers  the  great  advantage 
that  a  further  barrier  is  interposed  between  the  conductors 
located  in  opposite  channels.  The  wires  are  not  drawn  in 
and  are  therefore  not  likely  to  damage  during  insertion. 
Joints  between  conductors  are  of  no  particular  detriment 
when  made  in  casing,  although  they  are  not  justified  in  view 
of  the  advantages  of  looping  in. 

Thus  the  conclusion  is  reached,  when  wiring  is  contemplated 
in  an'existing  building,  that  conduit  is  better  where  the  work  is 
concealed,  as  for  example  below  the  floors  ;  while  the  casing 
has  the  advantage  where  it  is  to  be  attached  to  walls  or  ceilings. 
Thus  a  composite  sy.stem  is  indicated  in  which  each  method  is 
employed  in  its  appropriate  place. 

Labour  Must  be  Competent. 
All  is  not  plain  sailing,  however,  even  by  adopting  this 
compromise,  unless  the  work  is  done  by  competent  labuur. 
The  men  must  be  skilled  at  both  pipework  and  wood  jointing, 
although  the  variety  of  oj)erations  is  small,  and  these  require- 
ments should  be  comparatively  ea.sy  to  fulfil.  The  great 
enemy  of  good  wiring  is  deliberate  scaini)ing.  Ca])i)ing  and 
flooring   cover  a   multitude   of   sins,   and   where   there   is   no 
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threat  of  inspection,  the  temptation  to  take  advantage  of  the 
prospective  concealment  in  order  to  omit  necessary  j)recautions 
and  safeguards  is  too  strong  for  many  consciences.  The  fact 
that  a  dual  system  i.s  in  use  opens  the  way  to  two  sets  of  abuses 
which  chiefly  appear  at  the  junctions  of  conduit  and  casing,  as, 
for  example,  where  the  wire  penetrates  the  ceiling  or  walls. 
It  is  not  a  very  uncommon  experience  to  find  that  the  cable  has 
been  left  absolutely  bare  at  these  points,  unless  a  firm  of  high 
standing  has  done  the  work. 

Complete  Covering  Essential. 

Now  if  covering  is  at  all  neces.sary,  it  is  essential  that  it  be 
complete.  It  is  true  that  bare  cables  may  exist  in  a  building 
for  years  without  their  being  eaten  by  rats,  or  being  short- 
circuited  by  nails,  or  encountering  the  other  insidious  dangers 
against  which  casing  and  conduit  have  been  sjjecified  ;  but 
this  does  not  excuse  the  omission  of  these  safeguards  even  at 
awkward  parts  of  the  system. 

The  purchaser  is  handicapped  in  securing  a  sufficiently  good 
job  in  that  there  are  apparently  no  standard  methods  of  over- 
coming the  number  of  little  difficulties  that  are  met  with. 
There  are  many  te.xt-books  written  on  the  subject  of  wiring, 
but  one  usually  seeks  in  vain  for  any  mention  of  these  really 
v-ital  features  There  is  a  great  need  for  a  standardisation  com- 
mittee t«  lay  down  methods  of  overcoming  these  small  problems, 
for  exam])le,  that  of  wiring  behind  a  skirting  board,  and  in 
other  doubtful  places  where  trouble  is  apt  to  occur.  Personally, 
I  am  satisfied  if  the  conduit  penetrates  a  substantial  wood 
block  in  contact  with  the  ceiling,  floor,  or  wall,  and  if  the  casing 
makes  efficient  contact  with  the  front  side  of  the  partition  in 
question  ;  provided  the  end  of  the  conduit  is  suitably  belled  to 
obviate  chafing  of  the  insulation. 

Slip  Conduit  Unjustified. 

No  further  mention  has  been  made  of  slip  conduit  as  the 
writer  considers  that  its  use  is  quite  unjustified,  in  that  it  is 
impossible  for  even  a  good  workman  to  effect  a  satisfactory 
job  with  it.     However  well  the  grips  may  be  tightened  at  the 


time  of  installation,  the  ordinary  vibrations  to  which  buildings 
are  subjected  will  be  suflficient  to  loosen  most  of  the  joints  in  the 
course  of  a  few  years.  The  result  is  that  the  tubes  part 
company,  and  the  vibration  now  ex])ands  itself  in  sawing  the 
edges  of  the  two  tubes  into  the  insulation.  Thus  this  form  of 
conduit  .should   be   condemned. 

From  the  above  discussion,  it  will  be  seen  that  the  conclusions 
arrived  at,  though  not  quite  the  same  as  those  of  your  corre- 
spondent, are  yet  generally  in  accordance  with  his  views.  In 
my  opinion  the  subject  is  of  great  importance,  in  view  of  the 
very  large  number  of  installations  that  are  in  existence.  The 
general  standard  of  work  seems  to  be  sufficiently  low  to 
warrant  attention  being  given  to  it  at  the  present  time,  and 
this  has  influenced  the  writer  in  making  these  comments.— I 
am,  &c., 

Birmingham.  June  25.  W.  Wilson. 

MONEY   FOR    NOTHING. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir:  Judging  from  the  account  given  of  them  by  '"Electro- 
cynic  "  in  his  article  in  your  issue  of  June  17,  the  electrical 
manufacturers  of  this  country  must  be  of  all  men  most  gullible 
and  philanthropic.  Apparently  their  one  object  is  to  pour 
money  into  the  laps  of  undeserving,  and,  in  many  cases,  antago- 
nistic, contractors. 

May  I  be  forgiven  for  suggesting  that  "  Electrocynic's  " 
experience  in  the  electrical  showroom  was  a  somewhat  unusual 
one,  and  may  I  enquire  whether  his  nether  limbs  were  the 
same  length  when  he  came  out  as  when  he  went  in  ? 

Your  correspondent  asks  for  information  and  I  would  ask 
him  to  consider  that  by  allowing  the  contractor  a  discount  off 
a  fixed  list  jirice  the  electrical  manufacturer  is  affording  to 
the  consumer  protection  which,  as  in  the  case  of  the  tale  of 
the  carpet,  is  not  afforded  in  other  trades  where  there  are 
no  fixed  list  prices. — I  am,  &c., 

Putney,  June  25.  H.  C.  Margrett. 


London   Electricity   Inquiry. 


Financial   Details   and   the   Conference    Scheme. 


During   the    week    the    Electricity    Conimissionei-s    continued    their 
investigation  of  the  schemes  for  the  improvement  of  the  electric  supply 
organisation  in  the  London  and  Home  Counties  Electricity  District. 
FiNANci.lL  Details. 

Mr.  C.  D.  Johnson,  Comptroller  to  the  L.C.C.,  said  the  capital  for 
new  plant  for  gn)uped  and  other  stations  wa.s  treated  as  having  been 
provided  for  in  course  of  being  raised.  The  charges  on  capital  of  the 
existing  undertakings  ho  had  worked  out  as  782  per  cent.,  7'12  per  cent, 
in  the  <a,se  of  local  authorities  and  8"23  per  cent,  for  companies.  The 
whole  thing  waa  calculated  on  original  cost.  The  figure  of  95  per  cent, 
for  new  capital  had  Ix^cn  worked  out  by  taking  interest  as  ^  per  cent., 
sinking  fund  as  2J  per  cent.,  and  (ij  per  cent.  a.s  the  rate  at  which  local 
authorities  could  borrow.  Undertakers  could  only  claim  compensation 
to  the  extent  to  which  their  position  was  worsened.  He  agreed  that  the 
words  ■'  substantial  increase  "  might  be  added  to  the  provision  as  to 
comijensation  in  the  event  of  increase  of  cost  of  current,  to  provide 
against  frivolous  claims.  The  Joint  Authority  could  advance  money  to 
local  authorities  and  the  L.C.C.  could  come  to  its  assistance  under  the 
terms  of  the  Bill  before  Parliament.  The  income  from  the  sale  of 
current  was  estimated  at  £.5  800  000,  and  that  would  meet  the  expenses 
of  generation  and  capital  charges  on  e.xisting  capital  at  present  rates 
and  on  the  new  capital.  The  financial  situation  was  improving  ;  capital 
could  be  raised  more  easily  and  cheaply  than  it  could  have  been  12  months 
ago.  The  difference  in  the  rates  at  which  a  company  and  a  local  authority 
could  raise  capital  was,  he  thought,  between  1  and  IJ  percent. 
The  Effect  of  the  Elkotricity  Bill. 

Replying  to  Mr.  Tuhner,  he  agreed  that  the  L.C.C.  scheme  depended  on 
the  passing  of  the  Electricity  Bill,  but  he  could  not  state  the  extent  to 
which  tli(^  Council  would  give  financial  assistance  to  the  scheme  in  the 
event  of  the  Bill  passing.  New  capital  of  9J  millions  would  be  required 
in  the  second  stage.  It  should  be  raised  by  stock  or  bonds.  Clause  49 
-  of  the  L.C.C.  scheme  might  be  amended  by  adding  a  provision  that  in  the 
case  of  capital  wliich  would  not  be  immediately  remunerative,  the  period 
of  repayment  might  Ire  susjiended  for  five  years.  H  the  present  under- 
takers were  secured  in  the  possession  of  the  distribution  powers  they 
would  have  no  claim  to  compensation.     The  distributing  part  of  the 


companies'  business  only  lasted  until  19.'51,  so  far  as  any  certain  tenure 
was  concerned.  The  proposed  heads  of  agreement  by  which  the  dis- 
tributing powers  would  be  extended  beyond  1931  looked  very  generous. 
He  had  no  objection  to  the  principle  of  clause  15of  the  Conference  scheme 
which  provided  that  the  Ministrj*  of  Transport  might  order  that  a  dis- 
tributor's undertaking  should  be  transferred  to  the  Joint  Authority  i£ 
the  distributor  failed  to  give  reasonable  facilities  for  the  supply  of  energy. 
In  the  L.C.C.  scheme  it  was  contemplated  that  the  cost  of  production 
and  transmission  should  always  be  covered  by  the  price  charged.  There 
was  a  clause  in  the  L.C.C.  scheme  providing  for  meeting  deficiencies  out 
of  reserve.  He  agreed  with  the  principle  of  ('lause  43  of  the  Conference 
scheme  that  deficiencies  should  be  met  by  authorised  undertakers  in  the 
area  in  proportion  to  the  value  of  the  annual  amount  of  energy  supplied. 

To  Mr.  Kennedy,  witness  considered  the  terms  proposed  for  the  pur- 
chase of  the  Companies'  undertakings  were  fair.  He  would  like  to 
consider  further  before  replying  to  the  question  whether  there  was  any 
objection  to  granting  a  lease  to  the  Companies. 

The  L.C.C.'s  Representation. 

Literrogated  by  Mr.  Donald  (for  Poplar)  Mr.  .Iohnson  said  the 
ElectricLightingClauses  Act  of  1899  made  provision  for  the  application 
of  any  surplus,  and  the  L.C.C.  were  satisfied  witli  that.  It  meant  that 
the  money  would  be  disposed  of  as  directed  by  t  he  Minister  of  Transport. 

Witness  acliiiiilrcl  t.i  Sir  Herbert  Nield  that  the  North  Metropolitan 
Company  \v;i>  ih^xwi  v.iy  well  in  regaitl  to  thesupiily  to  Hertford  and  St. 
Albans,  and  he  thouf^ht  the  Watford  Council  was  doing  better  still.  The 
question  whether  the  Council  had  it  at  the  back  of  their  minds  to  take 
over  the  distribution  as  well  had  not  been  reached  yet.  At  the  moment 
they  were  dealing  with  the  generation.  In  regard  to  the  representation 
oj  Middlesex,  and  other  county  councils,  on  the  Joint  Authority,  the 
constitution  of  the  Authority  might  be  altered  at  any  time  with  the 
approval  of  the  Electricity  Commissioners. 

In  regard  to  a  question,"  asked  on  behalf  of  the  Railway  Companies, 
whether,  in  the  event  of  the  local  authorities  not  wishing  to  contribute, 
the  Joint  Authority  could  raise  its  capital,  on  the  security  of  its  under- 
taking, cheaper  than  the  railway  companies,  witness  said  he  did  not  think 
it  would  have  any  substantial  advantage.     He  did  not  think  the  local 
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authorities  would  be  induced  to  plcd};i-  tln-ir  ratfs  unless  they  saw  some- 
thing material  to  be  got  from  it.  A  lifi  li  "f  ^i  [I'liny  per  unit  was  not  a 
small  advantage,  and  it  was  not  merely  ;i  malt,  i  ■  if  price,  but  the  benefit 
of  having  an  adequately  rtinsidrrcd  and  inin  .uecl  scheme  for  supplying 
the  whole  of  the  area  willi  i  Icri  n-  M y. 

Sir  John  Snell  meut  i.'im  !  i  hii  rven  a  tenth  of  a  penny  per  unit  was 
something  in  the  neighbuurliuoil  uf  a  million  pounds,     j^ 

The  Basis  of  the  Authorised  Undertakers'  Costributioxs. 

In  response  to  inquiries  by  Mr.  Archer,  witness  admitted  that, 
according  to  the  scheme,  the  Metropolitan  Electric  Supply  Com- 
pany would  have  to  contribute  to  the  administration  expenses  of  the 
Joint  Authority.  It  was  not  an  easy  matter  to  decide  whether  the 
contributions  of  the  undertakers  should  be  on  the  basis  of  the  number  of 
units  bought  from  the  Joint  Authority  or  the  number  of  units  sold  by 
the  undertakers.  He  could  not  put  fonvard  any  tangible  benefit  to  the 
Metropolitan  Company. 

Mr.  Johnson,  in  response  to  Sir  Harry  Haward,  said  the  capital 
expenditure  of  the  London  companies  at  the  end  of  1919  was  16i  millions, 
and  their  aimual  provision  for  reserve  and  depreciation  funds  amounted 
to  about  £500  000.  The  reserve  and  depreciation  funds  at  tlie  end  of 
1919  amounted  to  3J  millions.  At  March,  1919,  the  capital  expenditure 
of  the  local  authorities  was  12  millions,  and,  allowing  for  some  £300  000 
sinking  fund  in  hand,  the  loans  outstanding  were  £7  335  000.  The  local 
authorities  set  aside  £435  000  for  repayment  of  loans  in  the  year  ended 
March,  1919.  If  that  continued  for  five  years,  the  amount  written  of? 
by  both  the  local  authorities  and  companies  would  be  about  5  millions. 
Cheap  capital  was  a  vital  factor  in  securing  a  cheap  supply  tor  the  area. 
Accoi-ding  to  the  tables,  40  per  cent,  of  the  cost  per  unit  consisted  of 
capital  charges,  or  0-474d.  By  the  time  the  first  capital  station  was 
erected  it  was  hoped  that  capital  could  be  obtained  more  cheaply,  and 
therefore  that  the  proportion  of  capital  charges  would  be  much  less. 
The  amount  of  the  capital  expenditure  at  the  beginning  of  the  second 
stage  would  probably  be  from  40  to  50  millions.  If  the  L.C'.C.  and  other 
County  Councils  gave  a  guarantee  for  capital  the  money  would  have  to 
be  raised  by  a  precept  on  the  local  authorities.  He  thought  that  the 
L.C.C.  wouid  prefer  to  have  the  co-operation  of  other  County  Councils. 
but  it  would  not  prevent  them  from  going  on  if  one  or  two  of  the  others 
remained  out.  He  agreed  with  a  suggestion  that  had  been  made  at  an 
inquiiy  previously  held  by  the  Commissioners  that  local  authorities 
who  pledged  their  rates  in  support  of  the  scheme  should  have  favourable 
treatment  in  regard  to  the  price  of  a  bulk  supply.  Accor<Jing  to  hi.s 
estimate  the  Joint  Authority  if  they  raised  capital  without  the  security 
of  the  rates  could  do  it  at  sl)'_liil\  !■  ss  llian  H  per  cent,  higher  than  if 
they  had  such  security.  Tlir  VuHm-hIv  would  be  faced  with  capital 
chargesof  gpercent.jincludini;  ^mlvin^j  lund  of  2Apercent.  He  accepted 
Sir  Harry  Haward's  statement  tliat  the  Yorkshire  Electric  Power  Com- 
pany's and  the  Nottinghamshire  &  Derbyshire  Power  Company's 
capital  charges  were  12J  per  cent.  :  he  thought  that  the  County  of 
London  Company's  capital  would  have  been  raised,  as  a  whole,  at  less 
than  10  per  cent.  They  proposed  to  spend  four  millions  on  their  Barking 
station.  Their  return  on  their  capital  was  7  per  cent,  on  the  deben- 
tures, 7§per  cent,  on  the  cumulative  preference,  and  something  over  10 
per  cent,  on  the  ordinary  shares.  He  thought  they  would  get  their  new 
capital  at  less  than  10  per  cent. — probably  at  9  or  a  little  more.  Last 
vear  the  company  put  aside  for  depreciation  2  per  cent.  That  made  the 
total  11  per  cent.,  compared  with  9  ])er  cent,  in  the  case  of  the  Joint 
Authority.  The  G.E.and  L.B.&  S.C.  Railways  would  hardly  be  likely 
to  raise  capital  for  electrification  at  anything  like  GAper  cent. ;  it  might 
average  more  than  8  per  cent.  He  thought  the  sinking  fund  period  for 
the  Joint  Authority  should  be  as  long  as  possible,  in  order  to  keep  down 
the  price  of  electricity.  Capital  charges  in  the  case  of  the  London  com- 
])anies  were  nearly  twice  as  much  as  in  the  ease  of  the  local  authorities. 
Broadly  speaking,  the  terms  of  acquisition  by  the  Joint  Authority 
would  be  capital  expenditure,  less  depreciation  of  buildings  and  plant. 
R.ATiNO  OF  Undertakings. 

Mr.  F.  Hunt,  valuer,  said  the  rateable  value  of  the  whole  of  the 
electricity  undertakings  in  the  County  of  London,  over  20  000  kW 
capacity,  was  about  £200  000.  It  worked  out  at  303.  5d.  per  kilowatt 
per  annum  on  the  whole  undertakings  for  generation  and  distribution. 
The  rateable  value  per  kilowatt  on  generating  statio'ns  of  over  20  000  kW 
varied  considerably — from  !0s.  5d.  perkilowatt  up  to  25s.  5d.  per  kilowatt 
for  the  half-year — the  average  being  about  15s.  4d.  The  average  for 
all  generating  stations,  both  over  and  under  20  000  kW,  would  be  about 
14s.  3d.  In  arriving  at  the  average  rate  on  the  033  000  kW,  which  it 
was  proposed  should  be  transferred  to  the  .Joint  Authority,  he  would 
take  an  average  figure  of  16s.  perkilowatt, giving  a  total  rateable  value 
of  £475  000.  The  rates  in  the  £  had  probably  reached  their  high-water 
mark  in  the  second  half  of  the  year  1920-21.  when  the  average  rate  in 
Loudon  was  about  16s.  peryear.  Forthe  first  h.ilfnf  He' I -22  the  average 
was  equal  to  15s.  9d.  per  kilowatt.  In  192:.  In  li;i.l  taken  the  average 
rate  as  15s.  in  the  £.  At  present,  undertakiii'j^  «i  r.-  assessed  as  a  whole. 
In  the  case  of  imdertakings  ownied  by  the  Joint  .Authority  the  rating 
might  be  dealt  with  on  the  contractors'  basis,  entirelj'  on  the  capital 
cost,  but  rateable  value,  as  a  rule,  was  less  tha;i  capital  charges. 

In  response  to  questions  by  Sir  Harry  Haward,  Mr.  Johnson  said  in 
addition  to  the  risk  of  increase  of  assessment  when  the  generation  and 
distribution  were  separated  there  was  also  the  risk  of  increase  when 
an  electrical  undertaking  was  extended  into  another  parish.  Each 
parish  would  assess  the  sections  of  mains  separately.  The  rating  of 
trunk  mains  was  on  the  five  per  cent,  basis,  not  valued  on  the  distri- 
bution side,  but  on  the  indirectly  productive  side. 

This  closed  the  case  for  the  London  County  Council  scheme. 


The  Conference  Scheme. 
Mr.  Sydney  Turner,  in  opening  the  case  for  the  Conference  of  Local 
Authorities  owning  electricity  undertakings  in  Greater  London,  said 
file  Conference  had  been  in  existence  a  good  many  years — before  thi' 
Act  of  1919  was  passed — and  had  endeavoured  to  make  themselves 
familiar  with  the  problem  of  electricity  sujjply  in  the  area  which  was 
niiw  being  considered.  Every  Metropolitan  Borough  was  included 
except  Poplar,  all  the  three  County  Boroughs  in  the  area  were  members, 
and  all  the  other  boroughs  were  members  except  P>eigate,  as  were  all 
the  Urban  Councils,  except  Watford,  who  wished  to  be  excluded.  The 
kilowatt  capacity  of  the  undertakings  of  local  authorities  who  were 
members  was  199  751,  and  of  those  not  represented  by  the  Conference 
LS  lliO  kW.  The  statistics  as  to  number  of  stations,  units  sold,  capital 
expenditure  and  jiopulation  were  in  about  the  same  proportion. 

Constitution  of  the  Joint  Authority. 

The  Conference  seemed  to  be  in  agreement  witli  the  L.C.C.  and  other 
schemes  that  it  was  desirable  that  the  Joint  Authority  should  be  a  com- 
paratively small  body. 

The  Conference  pniposed  that  the  represent  at  i..ii  .>f  tli.- 1.. .  a  1  authorities 
and  companies  should  be  equal  (12  for  each),  an. I  that  th.  la  Iter  should  be 
divided  in  the  projiortion  of  two  for  the  purchasing  autlH.iitics  to  each 
one  for  the  companies.  The  scheme  also  proposed  that  there  should 
be  three  seats  for  representatives  of  large  consumers  and  of  labour,  antl 
possibly  two  additional  seats,  if  the  chairman  and  vice-chaiiman  were 
elected  from  outside.  Under  the  L.C.C.  scheme  tlie  authorised  under- 
takers had  only  12  out  of  28  or  29  members. 

The  Question  of  Control. 

He  submitted  that  clause  14  of  the  L.C.C.  .scheme  dealing  with  control, 
was  tiltm  virci.  The  Act  of  1919  pixjvided  that  undertakings  might  be 
transferred  to  the  Joint  Authority  in  the  event  of  failure  of  the  undcrtakeis 
to  carry  out  certain  requiremcnts.bu  t  no  such  undertaking  should  be  t  rans  - 
ferred  except  with  the  consent  of  the  owners. 

Sir  John  Snell  .said  if  all  the  local  authorities  except  four  had  agricd 
to  the  technical  scheme,  which  embodied  the  clause  in  effect,  it  did  not 
matter  what  form  of  words  was  used. 

Dr.  Newman  (for  Croydon)  said  a  number  of  authorities  who  were 
members  of  the  Conference  had  put  in  objections  to  the  Conference 
scheme  in  so  far  as  it  could  be  said  to  be  compulsory. 

Sir  John  Snell  remarked  that  he  did  not  think  a  scheme  would  satisfy 
the  Commissioners  which  only  gave  a  pious  promise  that  something  would 
be  done  in  the  ftiture  ;  there  must  be  some  guarantee  that  the  scheme  was 
going  to  bring  about  a  real  improvement. 

Mr.  Turner  said  section  19  of  the  1919  Act  provided  for  mutual 
assistance  during  the  period  between  the  passing  of  the  Act  and  the 
establishment  of  the  Joint  Authority,  and  the  scheme  bringing  the 
authority  into  existence  should  make  that  mutual  assistance  permanent. 
He  hoped  to  satisfy  the  Commissioners  that  the  temis  of  the  Conference 
scheme  were  sufficient  in  regard  to  the  provision  that,  in  certain  events, 
the  Jlinister  of  Transport  might  order  the  transfer  of  undertakings. 
■  The  Conference  would  not  oppose  the  erection  of  a  station  for  supplying 
railways  if  the  railway  companies  guaranteed  a  sufficient  demand  for  a 
given  period.  With  regard  to  the  Poplar  scheme,  there  was  nothing  in 
the  Conference  scheme  which  would  prevent  the  Joint  Authority  con- 
sidering the  pi-oposed  district  in  sections.  Poplar's  objection  to  the 
scheme  was  that  the  ])roposed  linking  up  would  be  to  their  injury,  but 
Poplar  was  proposing  to  treat  its  neighbours  in  the  same  way.  The 
Conference  would  be  content  to  leave  the  question  of  the  inclusion  or 
exchisi.in  ..f  . .  ifain  districts  in  the  hands  of  the  Commissioners,  except 
that  til.  y.'bj.'  1. '(110  the  exclusion  of  Middlesex,  which  comprised  Ealing, 
Willesden  and  Chiswick. 

The  Views  of  the  Conference. 

Mr.  Duncan  Watson,  chairman  of  the  Conference,  confinned  .Mr- 
Turner's  statements  as  to  the  history  and  objects  of  the  Conference. 
According  to  the  proposed  method  of  representation  on  the  Joint 
Authority,  if  a  local  authority  had  a  population  less  than  10  000  it  would 
be  represented  through  its  comity  council.  The  Conference  was  against 
acquisition  of  generating  stations  now,  because  raising  money  at  Gi  per 
cent,  to  take  over  stations  which  had  been  equipped  by  means  of 
capital  rai.sed  at  4  percent,  or  less  would,  to  some  extent,  defeat  the  object 
of  the  scheme.  Some  local  authorities  in  the  East  of  London  and  also 
certain  undertakings  in  the  West  End  had  already  linked  up  and  hacl 
demonstrated  the  saving  in  cost  of  plant  and  coal  that  could  be  eflectcd 
by  that  means.  Every  use  should  be  made  of  existing  staticms  before 
spending  one  penny  on  capital  stations  or  even  extending  existing  stations. 
The  question  could  only  be  dealt  with  effectively  and  permanently  by  a 
co-ordination  of  all  the  interests — company  and  local  authority.  He 
thought  the  tenure  of  the  companies  should  be  extendi d,  that  could  be 
arranced  so  that  they  came  into  line  in  something  like  the  conditions  of 
the  Gas  Light  and  Coke  Com])any.  He  did  not  see  why  their  terms  of 
tenure  should  not  be  extended  indefinitely.  The  local  authorities, 
with  four  exceptions,  weiv  willing  to  raise  the  necessary  ca])i(al  under 
their  existing  powers,  and  tn  siilnnit  to  the  Joint  Authority's  contml  in 
regard  to  linking  up,  &c. 

Cross-examined  by  Mr.  Henderson,  he  agreed  that  the  Joiiif  Autho- 
rity could  not  exercise  its  functions  properiy  unless  it  had  decisive  con- 
trol in  certain  matters.  The  Joint  Authority  would  he  an  cflcctive 
link  between  the  Commissioners  and  the  distributors.  When  the  dis- 
tributors disapproved  of  the  decisions  of  flic  Joint  Authority  there 
should  be  a  right  of  appeal  to  the  Commissioners,  and  he  did  not  think 
that  would  make  the  scheme  unworkable.  When  the  capital  stations 
were  erected  those  difBeultics  could  not  arise.     According  to  the  con- 
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ference  scheme,  the  Authority  could  only  come  in  and  supply  in  the  part 
of  the  local  undertakers'  area  in  which  the  undertaker  had  failed  to 
supply.  It  would  be  unfair  for  the  unremunerative  part  to  be  left  to  the 
Joint  Authority.  As  far  as  he  knew  the  local  authorities  would  have  no 
objection  to  t ransferrring  their  stations  to  the  Joint  Authority,  provided 
the  tcnns  were  satisfactorj-. 

The  Terms  of  Transfer. 

Replying  to  Sir  John  Sxell,  witness  said  the  Conference  would  not 
agree  to  the  Joint  Authority  taking  over  the  local  authorities'  stations 
on  the  terms  of  the  Authority  relieving  them  of  their  capital  charges. 
That  did  not,  in  their  opinion,  represent  reasonable  terms.  The  local 
authorities  had  paid  a  much  larger  amount  in  sinking  fund  and  interest 
than  other  bodies  had  written  off  for  depreciation. 

To  Sir  H.\RRY  Haward  witness  said  the  Conference  had  passed  a 
resolution  expressing  the  opinion  that  reasonable  terms  of  purchase  of 
local  authorities'  imdertakings  would  be  the  payment  of  the  unexpired 
portions  of  the  loans,  or  cost,  less  depreciation,  whichever  was  the  greater. 

Witness  admitted  that  clause  45  of  the  Conference  scheme  gave  veiy 
large  powere,  but  many  of  them  were  necessary  for  the  scheme.  Repre- 
sentation was  given  tolocalauthoritieswho were  not  undertakere  and  had 
no  purchase  rights  because  they  were  representatives  of  consumers, 
and  they  might  assist  in  matters  of  finance.  The  City  of  London  was  put 
in  because  it  was  the  purchasing  authority  of  a  portion  of  one  under- 
taking, and  also  because  it  might  assist  financially.  That  purchasing 
right  passed  to  the  L.C.C.  if  not  exercised  by  1928.  It  was  proposed  to 
pay  the  chainnan  and  vice-chainnan  of  the  Authority,  and  also  pay 
compensation  to  the  members  for  loss  of  remunerative  time. 

By  Mr.  Kf.nxedv,  the  Conference  did  not  suggest  any  terms  of  pur- 
chase of  the  companies,  as  it  had  not  considered  the  matter.  Tlie 
Conference  did  not  desire  to  swallow  up  the  companies  without  reasonable 
compensation.  In  addition  to  cost,  less  depreciation,  there  should  be 
some  further  valuation.  It  was  not  intended  that  the  local  authorities 
should  take  over  the  generating  stations  during  the  interim  period. 
The  Provisios  of  Capital. 

He  was  of  opinion  that  the  local  authorities  could  provide  the  capital 
for  new  plant,  for  linking  up  and  accessory  operations.  It  was  more 
than  a  pious  hope  that  the  members  of  the  Conference  would  raise  the 
capital. 

Sir  Harry  Haward  said  by  imphcation  the  Conference  had  assumed 
that  the  rates  would  be  pledged.  They  had  assumed  that  the  capital 
would  be  raised  with  the  collateral  security  of  the  rates,  because  the 
estimates  that  had  been  adopted  were  based  on  a  rate  of  6i  ])er  cent., 
and  that  rate  could  only  obtain  if  the  Joint  Authority  had  the  collateral 
security  of  the  rates. 

Mr.  DuscAN"  Watson  said  the  Conference  would  not  object  to  the 
companies  taking  the  place  of  the  County  Council  representatives, 
prorided  there  were  equal  representation  between  the  local  authorities 
and  companies.  He  did  not  agree  that  those  who  found  most  money 
should  have  the  preponderating  voice.  A  large  insurance  company 
might  find  monej',  and  they  should  not  have  a  preponderating  voice. 
Representatives  with  experience  of  the  industry  were  required. 
LevKDcg-ip  an  Advantage. 

To  Mr.  Donald,  witness  said  the  fact  that  liuking-up  had  been  done 
in  London  would  not  be  a  difKculty,  but  an  advantage.  It  would  be 
unfair  to  charge  the  cost  of  linking-up  on  the  authorities  who  had  already 
done  their  linking-up.  The  intervening  links  would  be  taken  into 
account,  and  the  undertaker  would  get  the  benefit  of  it.  The  Con- 
ference would  not  accept  an  amendment  to  the  effect  that  where  a  num- 
ber of  local  authorities  promoted  a  combined  scheme  and  could  satisfy 
the  Commissioners  that  they  were  large  and  numerous  enough  to  absorb 
the  activities  of  a  capital  station  theyshould  be  allowed  to  set  up  such  a 
station.  It  would  perpetuate  an  unsatisfactorj'  state  of  affairs. 
The  Conference's  Policy. 

The  Conference  in  1918  disapproved  of  the  idea  of  grouping  together 
the  company  interests  and  also  grouping  the  local  authorities'  interests, 
each  group  operating  in  its  separate  sphere.  It  would  undoubtedly 
cost  less  to  administer  electricity  in  London  under  the  Conference 
scheme  or  the  L.C.C.  scheme  than  it  cost  now.  As  to  the  saving  in 
administration,  when  the  capital  stations  were  built  and  the  other  stations 
shut  down  the  local  authorities  would  not  retain  their  technical  staffs 
doing  nothing.  He  thought  that  in  the  early  stages  the  administrative 
staff  could  be  run  on  an  exiienditurc  of  £20000  a  year  at  the  outside. 
If  the  East  London  authorities  were  allowed  to  set  up  a  committee 
for  their  district,  the  whole  of  the  proposed  area  under  the  Conference 
scheme  might  be  sub-di\-ided  into  different  districts,  and  the  objects 
of  the  scheme  might  be  defeated.  The  area  delimited  by  the  Com- 
missioners had  Ix-en  decided  upon  after  having  heard  the  views  of  the 
different  authorities  interested.  He  admitted  that  before  the  Confer- 
ence scheme  was  drawn  up  the  Conference  passed  a  resolution  to  the 
effect  that  any  combination  of  municipal  and  company  interests  pre- 
sented so  many  difficulties  that  immediate  action  in  the  formation 
of  an  administrative  scheme  could  not  be  taken  unless  the  interests  of 
municipal  and  company  undertakings  were  kept,  as  far  as  possible, 
distinct.  At  that  period  they  had  not  entered  into  discussions  with 
the  L.C.C.  and  ascertained  on  what  basis  it  was  possible  for  the  com- 
panies to  be  brought  into  the  scheme.  It  was  then  thought  that  com- 
pensation for  the  capital  of  the  companies  would  involve  too  much 
expense,  but  under  the  arrangement  now  proposed  all  that  went.  In 
the  future  there  might  be  as  good  a  load  factor  in  the  west  end  aa  in 
the  east. 

Labour  Representation. 
In  answer  to  the  representative  of  the  ElectricalPower Engineers' 
Association,  he  agre-ed  with  Mr.  Hume  that  one  of  the  three  repre- 


sentatives of  large  consumers  and  of  labour  on  the  Joint  Authority 
should  be  a  member  of  the  technical  staff. 

Mr.  Bagley,  for  the  Middlesex  County  Council,  said  they  had  been 
under  the  impression  that  they  were  precluded  from  putting  forward 
a  scheme  for  a  variation  of  the  area  deUmited  by  the  Commissioners, 
but  he  now  asked  for  and  obtained  permission  to  put  foi-ward  some  new 
proposals  which  would  be  largely  on  the  lines  of  schemes  already  sub- 
mitted. 

In  reply  to  Sir  Herbert  Nield,  Mr.  Duncan  Watson  said  he  did 
not  know  any  authority  in  Hertfordshire  wliiih  adhered  to  the  Con- 
ference scheme.  He  agreed  with  previous  witnes.ses  that  imder  the 
L.C.C.  or  the  Conference  scheme  supply  could  be  given  in  Hertfordshire 
more  cheaply  than  it  was  done  at  present.  He  could  not  see  why 
Watford  did  not  want  to  be  included  in  the  scheme,  and  he  thought 
it  only  required  proper  explanation  to  induce  Hertford  and  St.  Albans 
to  wish  to  be  included. 

Incidence  op  Cost  of  Mains. 
Replying  to  Dr.  Newman,  Witness  said  there  was  nothing  in  the 
scheme  stating  how  the  bulk  current  charges  were  to  be  made.  The 
load  factor,  ma.ximum  demand  and  other  particulars  had  to  be  con- 
sidered. Even  on  the  question  of  charges  there  was  the  right  of  appeal. 
It  would  be  cheaper  to  supply  West  Ham  than  Croydon,  even  assuming 
the  same  load  factor.  Croydon  would  have  to  pay  the  interest  and 
sinking  fund  for  the  capital  spent  for  the  convenience  of  Croydon. 

Middlesex  County  Council's  Attitude. 

On  the  resumption  of  the  proceedings  on  Thursday  last,  Mr.  Wrot- 
tesley  (for  Middlesex  County  Council)  said  as  there  were  features  in  the 
Conference  scheme  which  appealed  to  his  council,  he  would  probably  be 
in  a  position  to  withdraw  its  objection  if  the  scheme  were  modified  in 
certain  resix>cts.  The  ^Middlesex  Council  had  not  submitted  a  scheme, 
as  it  had  understood  that  the  area  could  not  be  varied,  and  not  having 
submitted  a  scheme  was,  strictly  speaking,  precluded  by  Section  5  of 
the  1919  Act  from  being  heard  at  the  Inquir}'. 

Sir  John  Snell  said  the  Commissioners  would  be  pleased  to  hear  Mr. 
Wrottesley's  cross-examination  of  witnesses,  in  which  he  could  elucidate 
the  Council's  position. 

Repljang  to  Mr.  Baker  (for  Xorth  Metropolitan  Electric  Supply 
Company),  Mr.  Duncan  Watson  said  under  the  L.C.C.  scheme  the  com- 
pany would  have  to  contribute  to  the  Joint  Authority's  expenses  in  the 
preliminarj'  stage  in  the  proportion  that  the  company  had  an  output  of 
their  own.  Under  the  Conference  scheme  it  was  intended  that  those 
should  pay  who  took  a  supply. 

Mr.  Turner  said  such  payments  would  come  from  authorised  under- 
takers and  consumers  taking  bulk  supplies. 

To  Mr.  Baker,  Mr.  Watson  admitted  that  the  larger  a  distributor's 
business  the  greater  would  be  his  contribution  to  the  expenses  of  the 
Central  Authority,  even  if  he  were  getting  no  benefit  from  it.  He  did  not 
agree  with  Mr.  Rider's  statement  that  for  many  years  the  North 
Metropolitan  Company  would  get  no  benefit  from  the  Central  Authority. 
Mr.  Rider,  however,  did  not  bind  himself  to  any  period.  Assuming  the 
hypothesis  that  it  would  get  no  benefit  for  many  years  to  be  correct,  it 
would  be  unreasonable  that  the  company  should  be  compelled  to  con- 
tribute to  the  expenses. 

Representation  on  the  Joint  Authobity. 

He  agreed  that  the  allocation  of  seats  on  the  Joint  Authority  was 
based  on  the  assumption  that  four  of  the  company  seats  should  be 
regarded  as  local  authorities'  seats,  becau.se  of  their  right  of  purchase  of 
the  company  undertakings.  As  the  North  Meti-opolitan  Company's 
undertaking  was  not  purchasable,  that  might  necessitate  amendment  of 
the  representation. 

Cross-examined  by  Mr.  Henderson  :  The  Conference  would  not  mind 
whether  the  representatives  of  local  authorities  other  than  undertakers 
were  representatives  of  County  or  District  Councils.  It  was  never 
intended  by  the  Conference  that  London  should  be  divided  into  four 
areas  of  supply,  but  that  there-  should  be  four  district  committees.  He 
did  not  approve  of  a  separate  area  being  formed  in  the  East  End.  Clause 
14  of  the  L.C.C.  scheme  was,  in  his  opinion,  indefinite  and  too  drastic. 
Croydon  and  Kingston  were-  the  only  authorities  who  had  raised  their 
objections  in  the  form  of  demanding  a  right  to  be  taken  over.  Those 
were  not  the  most  economical  stations,  and  would  probably  be  amongst 
the  first  to  be  shut  down  under  the  scheme.  The  intention  was  that 
charges  for  bulk  supi>ly  would  be  on  a  zone  basis.  The  cost  of  a  main 
trunk  line  passing  tlirough  several  authorities'  districts  would  not  be 
put  upon  a  particular  authority. 

Pledging  the  Rates. 

The  Confere'nce  had  not  passed  a  resolution  that  the  local  authorities 
should  pledge  their  rates  in  support  of  the  scheme,  but  lie  was  satisfied 
that  they  would  do  so. 

Sjr  Harry  Haward  said  he  did  not  think  Mr.  Watson's  statement 
that  the  local  authorities  would  raise  capital  for  the  Joint  Authority 
quite  answered  the  question.  At  present  the  Metropolitan  boroughs 
got  most  of  their  money  from  the  L.C.C.  Would  Manlebone,  say, 
borrow  money  from  the  L.C.C.  and  lend  it  to  the  Joint  Authority? 
*  Surely  the  matter  would  resolve  itself  into  the  Joint  Authority  getting 
its  loans  guarantectl  by  the  London  and  possibly  other  County  Councils  '! 

Mr.  'WATst>N  admitted  that  jirobablx-  Sir  Hariy  Haward  was  right  in 
saying  that  on  the  basis  of  capital  outlay,  plant  installed,  output,  &c., 
the  companies'  representation  should  be  in  the  proportion  of  three  to 
two  as  compared  with  the  local  authority  reijresentativcs.  The  Con- 
ference held  that  the  companies  and  the  purchasing  local  authorities 
should  be  regarded  as  one  for  representation  purposes.     There  was  no 
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reason  why  the  North  Metropohtan  Klectrif  Power  Company  should  uot 
have  seiia'rate  representation  if  and  when  it  eanie  inider  the  purview  o£ 
tlie  Joint  Authority.  If  the  L.C.C.  refused  to  transfer  their  purchase, 
rights  he  thought"  liis  Conference  would  ])r()bably  suggest  that  the 
L.C.C.  slrould  only  have  one  representative  in.stead  of  three.  In  that  case 
the  ot  her  two  scats  would  go  to  tlic  companies.  He  admitted  that  it 
appeared  from  that  that  the  principle  of  regarding  the  local  authorities 
as  freeholdei-s  and  the  companies  as  leaseholders  and  allocating  seats  on 
that  basis  was  not  very  sound.  Ho  agreed  that  in  districts  where  local 
authorities  were  not  the  electricity  midcrtakers  the  County  Council  were 
the  proper  representatives  of  tin-  ■  "n^uliH  i.s. 

Sir  H.4RRY  Haward  said  if  n  pi,  s,  niai  ion  on  the  county  basis  were 
contemplated  it  would  necessitate  .■. .nsid.  liil.lr  alteration  of  the  constitu- 
tion of  the  Authority.  If  Middlesex  had  niirr.scntatives,  Surrey,  Kent 
and  Essex  would  also  demand  them. 

Mr.  Watson  agreed.  Tlie  Conference  did  not  object  to  revision  of  the 
representation.  W  itii  n  ..aid  to  the  i-epresentation  of  labour,  in  addition 
to  one  labour  npn -,  iit:ii  i  \ .  .  probably  labour  would  also  be  strongly 
reijresented  amongst  ilv  <  't  lirr  members,  as  there  were  labour  majorities 
on  many  local  authorities.  He  was  absolutely  clear  that  the  expenses 
of  the  Joint  Authority  during  the  preliminai-y  period  must  fall  on  the 
industry — on  the  authorised  undertakers. 

The  Control  of  Undbrtakikg.^. 

The  London  C'ounty  Council  representatives  thought  the  interim  period 
could  not  be  successfully  negotiated  unless  control  were  exercised  in  the 
terms  of  the  L.C.C.  clause  14.  But  local  authorities'  undertakings  had 
been  interlinked  satisfactorily  without  any  supervision,  and  when  the 
local  authorities  and  companies  got  together  for  similar  purposes  he  was 
sure  a  good  deal  of  the  existing  prejudice  would  disappear,  and  it  was 
worth  while  modifying  the  terms  of  control  for  the  purpose  of  bringing 
them  into  line. 

In  answer  to  Mr.  Page,  Witness  saidit  was  estimated  that  the  adminis- 
tration expenses  in  the  first  stage  would  only  be  abouthalf  what  was  esti- 
mated in  the  original  scheme.  At  least  half  those  expenses  would  be  for 
a  skilled  engineering  staff,  and  therefore  any  increase  in  those  expenses 
would  be  in  proportion  to  the  growth  of  the  load.  The  conference  agreed 
in  principle  with  the  L.C.C.  clause  14,  but  felt  that  it  might  go  too  far. 
Clause  14  would  only  come  on  in  the  second  stage,  and  would  not  neces- 
sarily have  to  be  enforced.  If  the  good  will  of  all  parties  was  secured, 
he  saw  no  reason  for  putting  the  clause  into  language  such  as  that.  He 
would  agree  that  the  provision  in  clause  14  might  be  put  in,  so  that  it 
might  be  applied  if  necessary.  The  conference  scheme  had  in  view  the 
entire  renewal  of  the  Joint  Authority  every  three  years.  He  agreed  that 
it  would  be  desirable  to  renew  a  third  of  the  members  each  year,  so  as  to 
secure  continuity  of  policy. 

Interrogated  by  Mr.  Lackie,  Mr.  Watson  said  there  was  no  reason 
Why  eight  stations  interUnked  should  not  work  as  satisfactorily  as  two. 
It  had  been  found  in  practice  that  the  engineeis  of  stations  so  connected 
worked  harmoniously;  but  it  an  authority  could  be  superimposed  to 
direct  their  co-operation  that  was  just  what  the  conference  wanted. 

Witness  infonned  Sir  John  Snell  that  34  authorities  were  members 
of  the  conference.  Ot  these,  Bromley  Bural,  Twickenham  Urban  and 
Slough  I'rban  Councils  had  not  approved  the  scheme.  The  Electricity 
Committees  of  Southwark,  Hammersmith,  Shoreditch  and  St.  Pancras 
had  recommended  their  Councils  to  approve  the  scheme,  and  all  the 
remainder  had  already  approved  it. 

The  Companies'  Tenure. 
The  conference  had  not  considered  the  question  of  giving  extended 
tenure  to  the  companies  in  the  event  of  their  agreeing  to  make  certain 
extensions  of  their  plant.  The  conference  left  that  to  the  County  Council 
and  to  the  Joint  Authority  when  formed.  He  would  go  so  far  as  to  give 
perpetual  tenure  to  the  companies  if  it  rested  with  him,  on  similar  terms 
to  those  of  the  Cias  Light  &  Coke  Company.  He  thought  that  was  the 
only  satisfactory  solution  of  the  problem.  It  was  essential  and  urgent 
that  some  general  principles  should  be  laid  down  as  soon  as  possible  in 
regard  to  the  terms  ot  transfer  of  the  generating  stations  of  both  com- 
panies and  local  authorities.  If  the  Commissioners  were  satisfied  that 
the  engineering  scheme  was  a  proper  one  for  the  cUstrict  under  considera- 
tion, and  if  they  recommended  some  amendments  of  the  representation 
on  the  Joint  Authority,  the  loyalty  of  the  conference  could  be  depended 
upon  to  accept  the  commissioners'  impartial  decision. 

ilK.  Wordingham  on  Control  of  Undertakers. 
Mr.  C.  H.  Wordingham  said  he  agreed  that  autocratic  control  of  the 
undertakers  was  necessary.  It  would  be  desired  by  those  operating  a 
Joint  Authority.  Everybody  who  was  endeavouring  to  frame  a  scheme 
under  the  Act  of  1919  was  faced  with  a  very  serious  difficulty,  because 
the  Bill  on  wliich  the  Act  was  founded,  whatever  its  demerits,  was  a 
coherent  consistent  whole,  ilost  of  the  contentious  clauses  were  dropped 
out  of  the  Act,  with  the  result  tliat  those  framing  schemes  had  to  do  what 
the  Bill  contemplated  mthout  having  the  tools  provided  for  them. 
Clauses  15,  18  and  21  of  the  conference  scheme  gave  a  considerable 
amount  of  control,  but  not  autocratic  control.  The  Engineering  Com- 
mittee took  the  area  laid  down  by  the  Commissioners  and  devised  what 
they  conceived  to  be  the  best  scheme  for  that  area.  They  assumed 
that  the  Commissioners  wanted  a  large  area,  and  that  they  considered  the 
area  delimited  was  one  in  which  improvement  could  be  effected.  Four 
factors  had  to  be  borne  in  mind  :  The  capital  expended  to  date,  additions 
to  plant  now  on  order,  present-day  costs  and  present-day  prices.  These 
considerations  led  to  modifications  of  the  scheme  compared  with  what 
might  have  been  the  policy  before  the  war.  There  was  an  important 
difference  in  the  two  schemes  of  erecting  capital  stations  and  of  linking 


up  h-ss  iTn,,.,ii,i,-Ml  stations,  Ca|)ilMl  rhar-.'s  irirunvd  now  would  endure 
without  ;inv  ])ossiiiility  of  reduction  for  tiic  h  liolr  period  for  which  the 
loans  wcri'  granted.  In  regard  to  cost  of  eoal.  tlie  underlakini.'  tliat  burnt 
most  coal  would  benefit  most  by  a  full  in  tin-  [iriee  of  eoal,  'These  were 
poweiful  considerations  in  favour  of  going  on  for  the  present  with  tlie 
present  uneconotnical  stations.  He  was  of  oimiion  (hat  radu.iv  eoni- 
jianies  eould  supply  their  own  energy  cheaper  than  the  proposed  .loirit 
Authority  eould  do  it.  They  could  use  single  units  of  the  most  suitable 
si7.('  for  their  load,  and  they  could  defer  provision  for  dcpn'eiation. 
.\lr.  Wordingham  then  gave  figures  showing  the  estimated  total  demand 
at  dittercnt  stages,  ancl  the  plant  that  would  be  available.  He  said  if 
the  general  supjily  and  the  railway  supply  were  generated  in  a  common 
station  or  system  of  stations,  and  the  railway  sujiply  were  given  from 
that  system,  the  average  cost  of  the  whole  supply  should  be  the  lowest 
])ossible,  but  he  thought  the  railway  companies  could  generate  their  own 
supply  for  a  lower  cost  than  they  would  have  to  pay  for  their  share  of 
the  cost  of  the  combined  station.  The  general  supply  benefited  by  the 
combination  with  the  railway  load,  but  the  railway  lost  by  eombination 
with  the  general  supply,  . 

'Mkrging  Supply  Stations. 

He  agreed  with  Sir  John  Snell  that  there  was  a  general  saving  if  the 
two  sup|ilies  were  merged  under  one  roof,  but  the  railway  company  lost 
bv  the  eonihin.ation.  The  standins,' charees  imisl  I,-  -reaterif  the  whole 
oh  lie  \ery  la  i-e  eost  of  I  r.i nsmission  and  ai  I  in  inisl  ra  I  lo,,  were  added.  In 
r.-ply  to  Sir.lohn  Siiell's  .i iiesi  ion  why  I  lie  iailwa\  romjiany  should  have 
to  pay  towarils  the  cost  of  the  transmission  system  of  the  general  supply, 
he  thought  they  must  be  shared  amongst  all  consumers.  There  would 
be  a  better  load  factor  in  the  railway  generating  station  than  in  the  joint 
station  ;   therefore  the  eajiital  ehaigcs  jierunit  would  be  less. 

At  the  conclusion  of  Mr,  \\ordini;hara's  evidence  the  case  for  the 
Conference  scheme  ehised,  ami  .Mr,  Kennedy  addressed  the  Com- 
missioners on  behalf  of  the  companies'  scheme. 

Mr.  W.  F.  J'laiigate,  chairman  of  the  Charing  ( 'ross.  West  Knd  .V  City 
Electricity  Supply  Company,  and  chairman  of  the  Conmnltee  of  Com- 
panies promoting  the  scheme,  gave  details  of  the  inccpticur  of  the 
scheme,  its  objects  and  the  methods  proposed  to  attain  them. 


A  New  Secondary  Battery  for 
Telegraph  Work. 

It  is  well  known  that  one  ot  the  most  costly  methods  of  producing 
electric  currents  is  by  means  of  primary  batterie.s,  since  the  total 
(juantity  of  electrical  energy  such  cells  are  capable  of  yielding  is  small, 
whilst  their  initial  cost  ami  iipkec])  are  relatively  high. 

It  has  often  been  suggested  the  extensive  a|ipUcalion  which  piimaiy 
batteries  have  found  in  teiigiapli.  telephone  and  railway  signalling 
installations,  &e.,  might   be  undermined  bv  the  substitution  of  this 


Fig.  1. — VtEWs  of  Small  ant;  .Medum  Sizt 
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Cells. 


inefficient  apparatus  by  the  more  economical  accumulators.  Owing, 
how-ever.  to  the  sjiecial  cimditions  under  which  aocumidators  have 
to  operate  in  these  installations — viz,,  theymust  retain  their  charge 
for  long  periods  with  practically  no  attention — the  ordinary  storage 
cells  (which  must  be  recharged  every  two  to  three  weeks,  even  when 
they  stand  on  open  circuit )  do  not  meet  requirements,  with  the 
result  that  for  these  piirjioses  their  use  has  hitherto  been  greatly 
restricted. 

With  the  invention  of  the  "  JJuros  "  storage  cell,  manufactured 
by  Messrs.  E.  G.  Lind  &  C-o.,  however,  the  jtosition  has,  it  is 
claiiuod,  been  changed,  since  that  inherent  defect  of  the  ordinary 
storage  cell  has  been  compU^tely,  over('Oine,  and  by  virtue  of  its 
special  construction,  which  i.s  the  result  of  numy  exhaustive 
tests,  the  "  Duros  "  cell  will  retain  its  charge  for  very 
long  periods,  and  can  be  safely  kejjf   in  .service  for  12  months  and 
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longer,  -nithont  being  recharged  or  filled — depending,  of  course, 
upon  the  work  it  is  called  upon  to  do. 

The  "  Duros  "  cell,  however,  has  other  distinctive  features  which 
greatly  add  to  its  usefulness.  It  is,  for  instance,  the  only 
accumulator  which  is  ready  for  discharge  when  fiUed  with  dilute 
sulphuric  acid,  without  requiring  the  usual  tetlious  "  first  charge  "  ; 
after  complete  discharge  it  can  be  recharged  in  the  ordinaiy  way. 
Its  electrodes  will  not  buckle  or  cause  internal  short  circuits.  It 
has  incorrodible  and  non-interchangeable  terminals.  Its  solid 
construction  will  ajipcal  to  all  experts.  It  will  operate  satisfactorily 
for  many  years  in  all  climates. 

The  "  Duros  "  cells  are  made  in  three  sizes,  viz.,  with  capacities 
of  20,  45  and  90  Ah  at  an  intennittent  discharge.  Their 
general  appearance  is  shown  in  Fig.  1 .  The  small  and  medium  sizes 
are  speciaUy  suitable  for  the  substitution  of  Leclanche  and  dry 
cells  for  all  jinrpo.'ses,  whilst  those  of  the  large  size  are  widely  used 

90 


3  50 


^30 


MOO  hrt 
\\S00hrA. 

Il 

\ 

{  1 

\lOi 

hrs. 

1  1 
1  I 
1 

N 

50  hr 

'5. 

1 

/    ■ 

X 

\ 

r^ 

^' 

/ 

> 

^ 

■•5. 

'S 

^ 

,.' 

]r^ 

^hrs. 

1  / ' 

/ 

,>^ 

^~- 

:r:- 

-'" 

'' 

b 

'--' 

-"' 

''' 

0  0-5  1  1-5  Z  2-5 

Amperes 
Flo.  2; — Curves  showing  Pekfok.mance  of  the  "Dukos"  Cells. 

in  telegraph,  telephone  and  railway  signalling  installations.  The 
cell  consists  essentially  of  a  strong  glass  box,  provided  with  special 
grooves  in  which  the  massive  plates  (one  positive  and  one  negative) 
are  rigidly  moimted  and  to  prevent  evaporation  of  the  acid,  the 
box  is  sealed.  The  terminals  of  the  large-sized  cell  extend  well 
above  the  top  of  the  container  and  are  composed  of  a  special  acid- 
resisting  material,  so  that  the  trouble  usually  experienced,  of  corro- 
sion with  metal  terminals,  is  avoided.  Another  point  is  that  the 
jiolarity  is  marked  on  the  terminal  screws,  and  as  an  additional 
precaution  these  are  of  different  sizes,  so  that  it  is  impossible  to 
interchange  them. 

Owing  to  the  high  voltage  of  the  "  Duros  "  cell  as  compared  with 
the  ordinarj'  primary  cell,  a  saving  of  about  40  per  cent,  of  space 
is  effected,  which  is  a  consideration  it  many  are  in  use.  The 
operation  of  the  Ad  and  AC,  tv'pe  of  "  Duros  "  cells  at  various 
rates  of  discharge  is  given  in  Fig.  2. 


well-known  traction  and  semi-stationary  engines,  exhibit  a  2J  ton 
electric  vehicle  and  a  steam  trailer  wagon  and  sleeping  van. 

Electric  motors  and  parts  manufactured  by  the  A.G.E.  Electric 
Motors,  Ltd.,  and  other  of  the  associated  firms,  are  also  to  be  found 
on  this  stand. 

Not  only  are  the  exhibits  interesting,  but  the  general  appearance 
of  the  stand  deserves  some  special  remark,  the  colour  scheme  being 
carried  out  effectively  in  yellow  and  brown.  The  display  generally 
is  an  excellent  illustration  of  what  can  be  done  in  centralising 
exhibits  on  such  occasions,  and  forms  an  example  which  might  well 
be  widely  followed.  |^ 


Engineering   at   the   Royal 
Agricultural    ShoM% 

A  feature  about  the  Royal  Agricultural  Show  at  Derby,  which 
was  opened  on  Tuesday  last  and  remains  open  until  to-morrow,  is 
the  verj-  extensive  display  of  engineeiing  exhibits  prepared  by 
Messrs.  Agricultural  &  General  Engineers,  Ltd.  As  is  well 
known,  this  is  an  association  of  a  number  of  firms  who,  for  many 
years,  have  been  concerned  in  this  branch  of  engineering,  and  the 
exhibit  generally  enables  a  verj'  good  idea  of  what  is  being  done  b\ 
them  in  this  field  to  be  obtained. 

The  exhibits  include  the  "  Bull "  electric  light  and  power  plant, 
which  is  especially  designed  for  farm,  estate  and  country  residence 
work.  It  is  robust  in  construction,  simple  in  design,  and  reliable  in 
operation.  It  should,  therefore,  prove  of  considerable  value  to  the 
agricultural  community  as  it  is  suitable  not  only  for  lighting  pur- 
poses, but  for  driving  all  types  of  machinery,  eitlier  direct  or  through 
the  medium  of  an  electric  motor.  ' 

The  Paxman  wood  refuse  gas  producer,  which  is  suitable  for 
burning  sawdust,  wood  chijjs,  &c.,  and  producing  sufficient  gas  to 
drive  a  65  b.h.p.  plant,  is  also  shown,  and  there  is  a  selection  of  the 
same  firm's  well-knowTi  steam  and  gas  engines  and  steam  boilers  on 
view. 

Messrs.  Richard  Gaerett  &  Son.s,  in  addition  to  showing  their 


Another   33  000  V  Gable. 


Messrs.  Johnson  &  Phillips,  Ltd.,  are  among  the  firms  which 
have  recently  been  enjaged  in  the  manufacture  of  a  33  000  V 
cable.  The  cable  in  question  was  manufactured  at  their  Charlton 
works  for  an[^important  northern  steel  undertakins.     Fig.  1  shows  a 


Fig.  1.— Section  of  3     O^  sq.  in.  33  000-V  Cable. 
(Johnson  &  Philhps,  Ltd.) 

section  of  the  cable,  which  has  three  cores,  and  is  designed  for  a 
working  pressure  of  33  000  V  three-phase.  '1  he  insulation  is  paper 
and  a  lead  covering  with  double  steel  wire  ;  rmouring  served  and 
compounded  is  provided.  Each  of  the  conductors  is  0-2  sq.  in.  in 
section,  and  there  is  a  thickness  of  insulation  between  the  cores  of 
0-5  in.  and  a  similar  thickness  between  the  cores  and  lead  sheathing. 
Each  of  the  cralvanised  steel  armouring  wires  is  01  fi  in.  in  diameter, 


I  I'AI'Tl'KE. 


and  the  cable  is  embedded  in  comjjounded  jute  between  the  lead  and 
the  armouring,  ae  well  as  between  the  two  layers  of  the  armouring 
wires,  and  is  finally  served  over  all  with  jute  yarn  and  heavily  com- 
pounded.    The  weight  of  the  complete  cable  is  72  lb.  per  yard. 

Fig.  2  shows  a  length  of  the  cable  on  the  machine  in  the  final 
stage  of  manufacture — i.e.,  being  double  wire  armoured  and  served. 
This  view  gives  a  good  idea  of  its  size. 
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Wireless  Novelties- 


A  demonstration  of  several  interesting  wireless  novelties  was 
recently  given  by  E.  M.  Radio,  Ltd.  (whose  name  is  derived  from  its 
founder,  Mr.  H.  R.  Rivers-Moore),  at  their  new  premises,  ."3,  Regent- 
square,  Gray's  Inn-road,  W.C. 

The  exhibits  included  the  "R.M.R.  Triode,"  the  "Theruiag- 
nion,"  a  development  of  the  above,  and  the  R.M.R.  wireless  tape 
machine. 

The  R.M.R.  triode  valve*,  which  is  due  to  Capt.  H.  de  A.  Domiis- 
thorpe,  differs  from  the  usual  tj'jie  of  valve  in  the  arrangement  of  the 
filament  and  metal  sleeve.  The  ordinary  type  of  thennionio  valve 
commonly  utiUses  a  horizontal  spual  filament  with  a  cylindrical  metal 
sleeve.  In  the  R.M.R.  valve  the  filament  is  connected  to  a  metal  net- 
work forming  a  cap  of  a  sphere.  Concentric  with  this  and  above  it  is 
a  cup-Uke  metal  surface  of  similar  shape.  The  advantage  claimed 
for  this  arrangement  is  that  the  ionic  stream  is  more  efficiently 
utilised,  the  number  of  ions  repelled  sideways  and  escaping  being 
much  diminished.  It  is  stated  that  the  efficiency  is  50  per  cent. 
above  that  of  the  ordinary  valve  and  furthermore  that  owmg  to  the 
substantial  and  relatively  rigid  form  of  the  filament-network,  there 
is  less  hability  to  extraneous  noises  from  mechanical  vibration. 

In  the  "  Thermagnion  "  an  interesting  attempt  is  made  to  secure 
increased  magnification  of  the  effect  by  enclosing  the  valve  in  a  flat 
solenoid.  This  is  fed  from  a  battery  and  has  approximately 
600  A  turns.  The  steady  flux  induced  being  coaxial  with  the 
valve,  the  stream  of  ions  is  concentrated  downwards  and  the 
tendency  to  strajdng  is  diminished.  Demonstrations  of  this  effect 
were  given,  observers  noting  a  substantial  increase  in  sound  when 
the  coil  was  brought  into  position  or  when  the  current  through  it 
was  increased  by  cutting  out  adjustable  resistance  in  the  magnetising 
circuit.  It  is  stated  that  a  magnification  of  100  to  200  per  cent,  can 
be  obtained  in  this  way,  so  that  a  single  R.M.R.  valve  may  replace 
thiee  of  the  ordinary,  variety.  The  effect  is  compared  with  the 
influence  of  the  earth's  field  in  deflecting  the  discharge  in  the  aurora 
boreahs,  of  which  a  miniature  demonstration  was  given  by  bringing 
a  hor  seshoe  magnet  near  a  valve  in  which  a  luminous  discharge  was 
evident. 

The  third  novelty  shown,  the  R.M.R.  wireless  tape  macfiine,  is 
stated  to  be  due  jointly  to  Mr.  H.  F.  H.  Haynes,  of  R.  M.  Radio. 
Ltd.,  and  Mr.  V.  Ramage,  of  the  Central  News,  Ltd.  The  apparatus 
transcribes  on  an  ordinary  tape  machine  wireless  messages  received 
from  Paris,  Moscow,  Portsmouth,  &c.  and  it  is  hoped  that  it  will 
prove  particularly  useful  to  newspapers. 


A   500  Watt  Turbo-Generator  Unit. 


The   Phillips   Night   Lamp. 


An  interesting  electrical  nightlamp  has  been  placed  on  the  mar- 
ket by  the  SloA-N  Electrical  Company.  It  consists  essentially 
of  a  spiral  about  li  in.  long  and 
I  in.  in  diameter,  which  is 
arranged  vertically  in  a  bulb 
filled  with  neon  gas.  Light  is 
produced  by  a  discharge  from 
this  spiral  in  a  similar  way  to  the 
Moore  light  or  mercury  vapour 
lamp,  and  the  resulting  illumina- 
tion is  of  a  beautiful  orange 
colour  with  a  soft  rich  effect. 
The  rating  of  the  lamp  is  about 
5  W,  and  its  life  is  said  to  be 
considerably  greater  than  that 
of  the  ordinary  metal  filament 
lamp.  It  is  supplied  for  alterna- 
ting-current circuits  from  110  V 
upwards,  and  for  continuous- 
current  circuits  from  150  V 
upwards,  with  either  bayonet  or 
Kcfison  screw  caps.  Lamps  of 
this  kind  should  find  a  useful 
Mii|iii'ation  in  nui-series,  dormi- 
tuncs,  iKjspitals,  hotels,  theatres 
.1:1  'ni'tiias,  where  at  present  it  is 
iliHi'iilt  to  obtain  the  necessary- 
r'-ducrd  illumination  without  an 
expenditure  of  an  exorbitant 
amount  of  energy.  The  accom- 
panying illu.stration  shows  the 
general  arrangement  of  the 
lamp. 


One  of  the  most  interesting  engineering  achievements  of  the 
Westinghouse  Electric  International  Compauy,  East  Pitts- 
burgh, U.S.A.,  during  the  past  year  is  the  development  of  the  5(J0  W 
turbogenerator  unit.  This  equipment  was  made  primarily  for  the 
purpose  of  locomotive  headlights.  One  of  its  great  advantages, 
however,  is  its  adaptability  to  many  other  apphcations,  such  as 
industrial  and  wrecking  cranes,  saw-mills  for  furnishing  electric 
light,  cotton  mills  and  flour  mills,  well-drilling  apparatus,  &c., 
where  there  is  steam  available.  In  fact,  wherever  there  is  a  steam 
pressure  of  100  to  250  lb.  available  these  sets  can  be  used  to  furnish 
500  W  at  32 'V^,  or  at  110  to  120  V  if  desired— that  is,  they  can 
provide  sufficient  amount  to  light  a  good  sized  home,  and  they  are, 
therefore,  al.so  adaptable  for  farm  use  where  steam  is  available.        • 

The  voltage  variation  of  these  sets  when  working  on  steam  pres- 
sures between  100  and  225  lb.  is  approximately  5  per  cent.,  depending 
upon  the  compounding.  The  no-load  and  fuU-load  voltage  regula- 
tion wiU  also  be  approximately  5  per  cent,  after  the  unit  has  reached 
fidl-load  temperature.  However,  in  starting,  the  machine  may 
reach  approximately  5  or  6  V  above  normal,  but  will  quickly 
adjust  itself  when  the  full-load  temperature  is  reached.  .Some  of 
these  tmits  have  been  sold  for  furnishing  110  to  120  V  instead  of 
32  V.  This  b?sides  necessitating  changing  the  winding  of  the 
generator  requires  some  additional  field  resistance. 


Electrically  Operated  Gramophones. 


General  View  of  the  Phillips 
Night   Lamp. 
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In  a  recent  issue  we  suggested  the  operation  of  gramophones  electrically 
as  an  outlet  for  the  activities  of  the  fractional  horse-power  motor.  Ita 
is  obvious,  however,  that  this  is  not  the  whole  of  the  problem,  and  that 
some  ingenuity  must  be  e.vercised  in  providing  the  necessary  automatic 
link  between  the  motor  itself  and  the  delicate  gramophone  meclianism. 
We  are  therefore  interested  to  see  this  matter  has  already  been  gone 
into  in  tliis  country,  and  that  the  object  of  a  recent  invention  by  Mr. 
C.  J.  Barnett  is  to  provide  an  automatic  means  lor  starting  the  motor 
by  means  of  the  tone  arm  and  equally  for  stopping  it  when  the  desired 
point  on  the  record  has  been  reached,  as  well  as  to  jirovide  efficient 
illumination  for  operating  the  instrument  at  the  commencement  of  the 
record.  The  arrangement  of  the  mechanism  is  novel  in  as  much  as  all 
the  essential  parts  of  the  instrument  are  combined  so  as  to  form  a 
complete  unit  capable  of  being  played  apart  from  the  cabinet  in  which 
it  is  usually  contained.  The  actual  assembUng  into  the  cabinet  is  a 
comparatively  simple  matter  all  adjustments  being  carried  out  in  the 
manufacture  of  the  unit  which  is  marketed  by  Electric  Gramophones, 
Limited. 

Details  of  the  Arrangement. 

The  body  of  the  starter,  as  it  may  be  called,  consists  of  two  aluminium 
castings  in  the  larger  of  which  is  formed  the  sound  duct.  The  motor 
is  of  the  series  tyi^e  with  laminated  pole  and  operates  direct  on  a  50  V 
circuit.  For  higher  pressures  a  carbon  filament  lamp  is  used  as  resistance 
and  this  lamp  provides  illumination  on  the  face  of  the  record  by  means 
of  a  periscope  reflector.  Automatic  control  is  etfected  by  means  of  a 
two-way  switch,  which  is  oijerated  by  a  spring  controlled  lever  depending 
for  its  movement,  against  the  spring  tension,  on  a  projecting  pin  which 
is  rigidly  connected  to  the  tone  arm  by  a  vertical  tube.  Through  this 
tube  passes  a  sstting  rod,  the  upturned  end  of  which  is  used  to  place  a 
friction  tight  tripping  member  in  the  position  for  stopping  tlie 
mechanism.  When  starting  the  gramophone  the  cabinet  lid  is  raised. 
This  causes  the  rod  to  rise,  its  lower  end  being  connected  to  the  spring 
controlled  bell  crank  lever.  The  front  edge  of  the  beU  crank  lever 
jiresses  against  a  lever  which  moves  the  switch  contact  to  a  midway 
position.  The  motor  is  now  short  circuited  and  the  lamp  cUrectly 
connected  to  the  supply  so  that  a  beam  of  light  falls  on  the  record  at 
the  point  of  the  needle.  This  latter  is  placed  in  the  last  groove  of  the 
record  and  while  restmg  there  the  miUed  knob  is  rotated  in  a  clockwise 
direction  bringing  the  lower  end  of  the  setting  rod  against  the  projecting 
end  of  the  friction  tripping  member  which  in  turn  is  rotated  on  its  dram 
until  the  trigger  is  brought  against  the  stop.  The  sound  box  is  now 
moved  to  the  outer  edge  of  the  record  for  playing  and  a  pin  carries  tlic 
switch  lever  to  the  right,  putting  the  motorin  series  with  tlic  lamp  across 
supply  terminals  and  the  record  is  then  played  in  the  usual  way  with  the 
cabinet  lid  closed.  In  moving  the  sound  box  to  the  edge  of  the  record  flu- 
friction  band  is  moved  bodily  on  the  dram  to  the  right  following  the 
motion  of  the  pin  and  the  trigger  is  moved  against  the  buffer  by  the  light 
s|)ring,  bringing  its  upper  end  against  projeetion.  This  prevents  the 
switch  member  following  the  pin  to  tin  I,  1 1  a-  1 1,-  needle  travels  across  the 
recoitl  in  course  of  playing  until  tlie  |.im|.  i  im;.'  end  of  the  friction  band 
arrives  against  the  trigger  when  the  needle  i.s  at  the  end  of  the  rcconl. 
By  the  time  the  last  line  is  reached  the  trigger  is  moved  clear  of  the 
projection  and  the  switch  is  then  operated  by  the  action  of  the  spring 
acting  on  the  lever  and  moving  it  into  the  extreme  left-hand  friction 
against  the  buffer.  The  switch  contact  being  clear  of  the  t^-rniinals  the 
apparatus  is  thus  completely  disconnected  from  the  sujiply. 
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Le^al  Intelligence. 

Re  National  Electric  Supply  Co. 

In  the  Vice-Chancellor's  Court,  Manchester,  recently,  the  Company 
applied  forsanction  to  a  scheme  of  arrangement  as  to  the  basis  ufjon  which 
the  distribntion  of  tlie  profits  and  of  the  assets  in  a  windinc-ap  sliould 
proceed  as  Ix^tween  the  various  classes  of  shareholders.  The  Company 
was  incor])orated  in  1S89,  and  the  issued  cajiital  included  16  545  pre- 
ference shares  of  £5  each,  10  850  ordinarj-  shares  of  £3  12s.  6d.  and  100 
founders"  shares  of  £3  12s.  tid.  each,  all  fully  paid.  For  1920  the  gross 
pro6t  was  £20  052,  and  the  assets  amounted  to  £288  572,  against  wliich 
were  liabilities  to  trade  creditors  (£41  497)  and  sums  borrowed  on  loan 
(£39  738).  By  a  pro\-isional  agreement  (dated  Marfh  30,  1921),  Preston 
Corporation  aareed  to  buy  the  undertaking  upon  terms  which  would  work 
out  at  a  total  of  £260  OIK).  Of  tliis  amount  £01  000  would  be  paid  in 
cash  and  the  remainder  would  be  satisfied  by  the  issue  of  mortgages 
secured  on  the  borough  rates.  Doubts  ha'l  arisen  as  to  tiie  rights  of  the 
various  classes  of  shareholders,  but  a  scheme  had  been  approved  at 
meetings  of  the  shareholders,  and  tho  Court  was  asked  to  sanction  it. 

Subject  to  tiling  an  affidavit  that  a  provision  for  payment  of  a  fixed 
sum  as  compensation  to  the  directoi-s  had  been  disclosed  to  the  share- 
holders, the  Xlce-Chancellor  sanctioned  the  scheme. 

An  Excess  Profit  Duty  Appeal. 

Last  week  the  Court  of  Appeal  (I.«rds  Justices  Bankes,  Scrutton  and 
Atkin)  heard  the  appeal  of  Messrs.  J.  P.  Hall  &  Company,  electrical 
engineers,  fnim  the  judgment  of  Mr.  Justice  Bailhache  in  favour  of  the 
Crown.  Appellants,  by  Petition  of  Kight.  claimed  to  recover  the  cost 
of  providing  a  canteen  for  their  workers  during  the  war.  They  were 
urged  by  the  ilinistry  of  Munitions  to  supply  adequate  facilities  for  the 
supply  of  food  and  refreshment  for  their  workers,  and  ai^pellauts  ex- 
pended £1  700  in  erecting  the  canteen.  The  Liquor  Conti-ol  Board 
recommended  that  £1  500  should  be  returned  to  the  finu.  When  the 
Excess  Profits  Duty  Act  came  into  force  the  authorities  decided  to  deal 
with  tlic  matter  under  that  Act  and  said  they  would  only  get  60  per  cent, 
of  the  £1  .500.  ilr.  Justice  Bailhache  held  that  the  authorities  had 
treated  the  matter  properly  and  discharged  the  petition. 

At  the  conclusion  of  the  arguments  Lord  Justice  Bankes,  in  giving 
judgment  dismissing  the  appeal,  said  that  the  agreement  was  that  the 
cost  of  the  canteen  might  be  written  off  against  current  profits.  Under 
that  provision  and  the  then  existing  legislation  the  whole  cost  would 
have  been  thrown  upon  the  Government,  but  excess  profits  duty  became 
applicable  to  snppUants'  business  befoK-  the  time  came  for  ascertaining 
how  the  asreement  was  to  be  carried  out.  Therefore,  instead  of  the 
Gfjvemment  paying  the  whole  of  the  cost,  they  would  only  have  to 
pay  a  jjortion  of  it  if  the  essential  term  of  the  agreement  were  complied 
with — namely,  that  the  cost  should  be  written  oil  against  current  profits. 
Therefore,  the  cost  must  come  out  of  current  profits  and  not  out  of 
the  sum  payable  to  the  Government  by  way  of  excess  profits. 


Industrial   Week-Ends. 


The  Industrial  League  and  Council  is  arranging,  as  in  previous  years, 
a  number  of  week-end  conferences,  and  the  firat  of  these  took  place  on 
Saturday  and  Sunday,  .June  25  and  26,  at  Blunt  House,  Oxted.  the 
residence  of  Mr.  and  Mrs.  Ernest  Benn.  Trade  unionism  and  the 
community  was  the  subject  of  discussion,  opened  by  Mr.  F.  S.  Button,  of 
the  Industrial  Court.  Among  those  who  attended  were  Sir  George 
Paish,  Sir  Ernest  Clarke,  Mr.  G.  E.  Roberts.  Pi-esident  of  the  National 
City  Bank,  Xew  York,  Mr.  W.  J.  P.ichardson.  of  the  Barlock  Tvpewriter 
Company,  -Mr.  A.  R.  Stellmg,  Mr.  W.  T.  Kelly,  of  the  Workere'  Union. 
Mr.  T.  E.  Xaylor.  of  the  London  Society  of  Compositors,  Councillor 
Jackson,  of  the  National  Union  of  Railwaymen,  Councillor  Weaver,  of 
the  General  Workers'  Union,  and  others.  "  Four  sessions  were  held' on 
Saturday  evening  and  during  Sunday. 

The  Industrial  I.eague  and  Council'is  anxious  to  extend  this  week-end 
conference  movement  wliich  for  three  years  has  now  proved  its  value. 
The  more  i.piKjrtunities  thus  open  for  leaders  of  thought  on  both  sides 
ol  the  industrial  controversy  to  come  together  and  get  to  know  one 
another  and  to  thoroughly  investigate  each  other's  point  of  view,  the 
greater  the  prospect  of  that  mutual  understanding  upon  which  alone 
can  we  ho|)e  to  found  industrial  peace.  .Mr.  John  Ames.  General 
Secretary  of  the  Industrial  League,  82,  Victoria-street,  S.W.I,  would  be 
glad  to  receive  offers  from  o^vners  of  country  houses  who  would  be 
willing  to  act  as  hosts  in  this  connection. 


Joint   Industrial    Councils. 

It  is  announced  that  the  number  of  Joint  Industrial  Councils  and 
Industrial  Reconstruction  Committees  established  in  accordance  with 
the  recomnv-ndationsof  the  Whitley  Committee  on  Relations  between 
Employer-  and  Employed  is  now  7L  In  addition  there  are  over  400 ' 
Joint  Standing  (V.nriliation,  Arbitration  Boards  or  other  bodies,  ropre- 
Bcnfative  of  employera  and  workpeople  with  power  to  deal  with  wages 
questions.     This  machinery  covers  about  6  000  000  workpeople. 

According  to  Dr.  Macnamara,  these  joint  bodies  have  proved  very 
successful,  and  ever>-  practicable  assistance  is  given  bv  the  Ministiy  of 
Labour  in  tlie  establishment  of  some  such  form'  of  conciliation 
machineiy  in  any  case  where  it  does  not  already  exist. 


Electricity  Supply. 

H.vsLrxGDEN  Corporation  have  applied  for  sanction  to  borrow  £10  000 
for  mains  services,  &c. 

Bk.vdford  Corporation  has  applied  to  the  Electricity  Commissioners 
for  sanction  to  borrow  £10,000  for  extensions  of  mains  and  services. 

HrLL  Tramways  Committee  recommends  that  the  salary  of  the 
Manager  (Mr.  E.  8.  Rayner)  be  increased  by  £100  per  annum  as  from 
December  last. 

Stirling  Corporation  has  applied  for  sanction  to  a  loan  of  £8  700 
for  additional  generating  plant,  &c.  A  300-kW  set  has  been  purchased 
from  Hereford  at  £2  000. 

The  Minister  of  Transport  has  revoked  the  Midhubst  &  District 
Electric  Lighting  Order,  1914,  And  the  Budleigh  Salterton 
Electric  Lighting  Order,  1911,  as  from  June  20. 

The  Birmingham  Finance  Committee  has  sanctioned  the  proposal 
of  the  Electric  Supply  Committee  to  raise  a  loan  of  £390  000  for  part  of 
their  extension  scheme,  to  be  spread  over  a  period  up  to  1925. 

Folkestone  Electricity  Supply  Company  has  applied  for  a  special 
order  to  enable  them  to  supply  electricity  in  the  urban  district  of  Cheriton, 
in  the  parishes  of  Saltwood,  Newington  and  Hawkinge  in  the  Elham, 
rural  area. 

Hamilton  Town  Council  has  authorised  an  expenditure  of  £9  000  on 
extensions  of  mains,  services,  &c.,'and,  in  addition  to  this  sum, sanction 
is  to  be  sought  to  borrow  £3  000  for  prospective  expenditure  during 
the  ensuing  three  \'ears.  — 

From  the  June  meter  readings,  the  price  of  all  units  of  electricity 
supplied  by  the  Sheffield  Corporation  electricity  department  at  tl» 
2d.  rate  and  under  wiU  be  only  subject  to  an  increase  of  125  per  cent,  in 
Ueu  of  150  per  cent,  hitherto  charged. 

The  Swansea  electric  supply  department  has  sufficient  coal  to  maintain 
a  supply  of  electric  power  and  light  for  two  or  three  weeks  more,  and  the 
equipment  of  the  plant  for  the  use  of  oil  fuel  is  proceeding  satisfactorily, 
so  that  the  service  is  assured  for  all  purposes. 

A  company  has  been  formed  for  the  purpose  of  carrying  out  an  electric 
supply  scheme  for  Thornton  Dale,  near  Pickering,  Yorks.  It  is  pro- 
posed to  utilise  water  power  for  generating  electrical  energy  and  the 
engineers  for  the  scheme  are  Messrs.  Walker  &  Hulton. 

Application  has  been  made  to  the  Electricity  Commissioners  by  the 
Northampton  Electric  Light  &  Power  Company,  Ltd.,  for  their 
approval  to  an  arrangement  under  wliich  the  apphcants  will  supply 
electricity  in  bulk  to  the  Wellingborough  Electric  Supply  Company, 
Ltd.,  and  the  Rushden  &  District  Electric  Supply  Company,  Ltd. 

BuRN"LEY  Electricity  Committee  has  adopted  a  revised  s'al-  of 
chaises  for  electric  current  as  follows  :  For  power,  for  firet  39  hours 
used  per  quarter  of  maximum  demand,  increase'from  2-57d.  to  2-90d. 
per  unit ;  and  for  all  units  above,  from  l'75d.  to  208d.  For  heating 
and  domestic  purposes,  from  2-2d.  to  2-.53d.  per  unit.  Lighting,  from 
ojd.  to  6d.  per  unit.     Traction,  l-9d.  to  2' Id.  per  unit. 

Hackney  (London)  Establishment  and  General  Purposes  Committee 
recommend  the  Borough  Council  to  suggest  to  the  London  District 
Council  (Area  No.  10)  for  the  Electricity  Supply  Industry  that  they 
shoiUd  invite  the  Electrical  Power  Engineers'  Association  to  membership 
of  the  National  Joint  Indcstrial  Council,  so  that  the  whole  of  the 
staff  in  the  Electricity  Department  would  be  under  one  body,  and  it  is 
also  recommended  that  other  municipal  authorities  should  supjiort  this 
action. 

Inverness  Town  Council  has  received  a  report  from  Jlessre.Buchan 
ife  Partners  on  a  proposal  to  establish  hydro-electric  works  for  supplving 
current  in  an  area  from  Strathp'-ffcr  and  Dingwall  to  Inverness  and 
Nairn,  and  possibly  to  Invergordon.  Tain,  Elgin  and  Lossiemouth.  The 
approximate  capital  expenditure  of  the  initial  scheme  is  estimated  at 
about  £230  000.  and  the  output  at  8  800  000  miits  per  annum.  Current 
could  be  delivered  in  bulk  at  Inverness  at  about  3d.  p?r  unit  and  at 
Strathpeffer  and  Dingwall  at  about  Id.  per  unit. 

Brighton  Corporation  has  authorised  the  use  of  oil  fuel  at  the  South- 
wick  generating  station.  In  a  rejwrt  on  the  question,  the  engineer 
(Mr.  John  Christie)  stated  that  for  some  years  he  had  advocated  the 
installation  of  oil  fuel  firing  for  a  portion  of  their  steam  raising  plant. 
As  the  chain  grates  on  the  boilers  are  over  10  years  old  and  pretty  badly 
worn  out,  it  will  be  necessarj'  to  renew  them  at  an  early  date  and 
reconstruct  the  fire  brick  arehes  and  linings  of  the  furnaces.  This 
would  entail  an  expenditure  out  of  revenue  of  at  least  £3  000.  and  he 
considers  the  time  opportune  for  adapting  these  boilers  for  burning  oil 
fuel,  and  the  £3  000  which  would  have  to  be  spent  on  renewals  conld 
be  better  utilised  on  a  scheme  for  oil  buniing.  For  the  piping, 
valves,  pumps,  heating,  filtering  plant  and  burners  about  £4  500 
would  be  required,  and  suitable  oil  storag*  capacity  another  £2  500. 
By  dismantling  the  three  iron  water  tanks  at  North-road  works  and 
re-erecting  them  at  Southwiek  storage  tanks  for  about  3.50  tons  of 
oil  would  be  provided.  The  alterations  would  enable  one-third  of 
the  present  boiler  plant  to  be  run  independently  of  coal  and  in  an 
emergency  it  could  maintain  an  cflicient  supply  for  the  ordinary 
needs  of  the  undertaking.  If  the  boilers  were  equipped  for  oil 
firing  at  least  5  000  tons  of  oil  would  be  bum;  under  them  per  annum, 
which  would  mean  a  reduction  of  about  lOOOOtonsof  coal  on  the  present 
output,  and  as  the  harbour  dues  on  oil  are  only  lOd.  against  l.s.  8d.  per 
ton  for  coal,  it  would  effect  a  saving  of  over  £2  000  per  annum.  The  cost 
will  be  met  out  of  the  jiast  year's  profit. 
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^Representatives  of  the  local  authorities  supporting  the  "  Conference '' 
scheme  for  the  reorganisation  of  electricity  supply  in  the  West  Riding 
(Aire  &  Caldee)  Electricity  District  were  entertained  to  dinner 
at  Bradford  last  week  by  Aid.  W.  Turner,  chairman  of  the  Conferences 
and  of  the  Bradford  Electricity  Committee.  The  Lord  Mayor  of  Bradford 
(Lieut. -Col.  A.  Gadie),  who  proposed  "  The  Conference,"  paid  a  tribute 
to  the  good  work  of  Aid.  Turner,  Mr.  T.  Roles  (city  electrical  engineer), 
and  of  the  officials  of  the  Corporation  in  connection  with  the  scheme. 
Alluding  to  the  clearness  of  the  atmosphere  in  the  West  Riding  recently, 
the  Lonl  Mayor  said  that  if  a  scheme  could  be  evolved  by  wliich  all 
machinery  could  be  driven  by  electricity  it  would  be  a  great  march 
forward. 

In  responding,  the  Mayor  of  Wakefield  said  that  no  other  authority 
than  that  which  the  conference  proposed  to  set  up  could  be  as  competent 
to  provide  current  cheaply  and  efficiently.  Aid.  Marsden  (Hudders- 
field).  Aid.  A.  Smith  (Keighley)  and  Mr.  F'.  Rhodes  (Shipley)  supported 
and  acknowledged  the  ability  mth  which  Aid.  Turner  had  conducted 
the  business  of  the  conference  and  the  valuable  as.sistance  given  by 
Mr.  Roles  and  the  other  officials. 

In  replying  to  the  toast  of  the  chairman.  Aid.  Turner  said  he  believed 
no  one  had  ever  had  the  opportunity  of  being  associated  with  a  scheme, 
comprising  such  a  variety  of  authorities,  concerning  which  such  a 
magnificent  spirit  had  prevailed.  The  conference  had  been  piloted 
by  that  spirit  rather  than  by  anything  he  had  done.  Their  most  sincere 
thanks  lay  in  the  consciousness  that  they  had  been  associated  in  some- 
thing calculated  to  make  things  better.  In  the  possibilities  which 
delimited  areas  for  electrical  purposes  opened  up  he  had  felt  that  there 
was  something  that  would  give  effect  to  ideals  he  had  secretly  held 
for  a  long  time — namely,  that  the  opportunities  for  good  of  neigh- 
bouring public  authorities  became  enormously  greater  by  the  exercise 
of  the  spirit  of  co-operation  and  by  a  little  mutual  sacrifice  for  the 
common  good.  The  Chairman  also  acknowledged  the  gift  of  three 
silver  fruit  dishes,  for  which  the  representatives  present  had  sub- 
scribed in  honour  of  his  laboure  for  the  "  conference  "  scheme. 

Electric  Traction. 

The  BRiiDFOED  Tramways  Committee  proposes  to  substitute  one-man 
railless  trolley  vehicles  for  the  present  vehicles,  as  they  become  incapable 
of  further  repair,  and  the  tramways  manager  has  been  authorised  to 
provide  six  cars  at  a  cost  of  £1  800  each.  Tenders  will  be  invited  for  the 
chasas  and  equipment,  but  the  bodies  will  be  built  in  the  tramway 
workshop. 

The  Hull  Corporation  Tramways  department  claims  to  be  the  firet 
to  convert  entirely  from  coal  to  oil  fuel  as  a  strike  emergency,  and  the 
comparative  costs  of  the  two  kinds  of  fuel  will  be  of  intei'est.  Two  sepa- 
rate fortnights  are  taken,  one  under  coal  and  one  under  oil,  and  fairly 
comparable  because  of  the  number  of  units  of  electricity  generated  in 
each  being  practically  identical.  In  one  384  tons  of  coal  was  used  ; 
in  the  other  232  tons  of  oil.  With  coal  at  an  average  of  42s.  per  ton  and 
oil  at  105s.  (in  each  case  delivered)  the  average  cost  per  miitfor  coal  was 
0-860d.  and  for  oil  l-223d.,  an  increase  of  0-363d.  per  unit.  Therefore, 
the  cost  of  oil  was  42  per  cent,  more  thail  that  of  coal,  and  to  make  fuel 
oil  at  105s.  per  ton  compare  evenly  with  coal  the  latter  would  have  to  be 
not  less  than  63s.  per  ton.  During  the  strike  in  October  and  November 
last  a  reduced  service  of  cars  resulted  in  a  loss  of  nearly  £1  900  a  week  in 
fares  but  by  the  extra  expenditure  of  £200  on  oil  a  week  the  revenue  has 
been  maintained  in  the  present  instance. 

The  annual  accounts  of  the  tramways  de])artment  were  presented  to 
the  London  Countv  Council  on  Tuesdav.  The  net  capital  expenditure 
for  1920-21  was  £587  818,  including  £2il  334  for  half  the  cost  of  track 
renewals.  The  total  capital  expenditure'  at  March  31.  was  £14  475  451, 
including  obsolete  expenditure  £2  812  380  (hoi-se  £2  024  688,  electric 
£157  692).  The  total  debt  was  £14  816  985,  and  the  outstanding 
debt  £8  473  699.  Deducting  value  of  surplus  lands  (£131  112),  the  net 
debt  was  £8  342  587.  The  provision  for  the  redemption  of  debt  out  of 
revenue  and  rates  and  from  the  proceeds  of  sales  amounted  to  £6  343  284, 
or  43  per  cent,  of  the  total.  The  debt  Still  to  be  provided  includes 
£831  580  in  respect  of  obsolete  capital  debt  on  horse  traction  (59  per 
cent,  of  the  debt  on  this  item  has  been  jjaid  off). 

During  the  year  689  452  036  passengers  were  carried,  against 
685  124  156  in  1919-20;  the  car  miles  run  57  488  232  (53  1.56  000), 
the  receipts  19-91d.  ( 18-82d.)  and  the  working  expenses  19-30d.  (16-62d.). 
The  total  revenue  receipts  for  the  year  were  £4  904  427,  against 
£4  295  846,  and  the  working  expenses  (including  special  charges)  were 
£4  623  654  (£3  680  899),  the  surplus  being  £280  773  (£614  947).  The 
proportion  of  renewals  charged  to  revenue  was  £215  039.  The  increase 
in  working  expenses  was  due  mainly  to  increased  prices  of  materials 
and  the  cost  of  additional  concessions  to  employees.  The  charges 
against  the  surplus  were  as  follows  : — Interest  (gross).  £262  443,  and 
redemption  of  debt,  £328  222.  and  after  deducting  debt  charges 
recoverable  (£4  432)  and  adding  income  tax  and  other  items  (£69  481), 
the  total  charges  were  £655  714,  leaving  a  deficiency  of  £590  580.  Of 
this  sum  £381  186  has  already  been  raised  in  the  special  county  rate, 
and  the  balance  is  being  raised  in  the  special  county  rate  for  the  half-year 
ending  Sept.  30  next. 

In  the  estimates  of  the  Highways  Committee  for  the  year  1921-2  the 
total  tramway  receipts  (including  advertisement  rents,  &c.)  are  jnit 
at  £5  496  130  and  the  working  e.xpenses  (including  prO|)orti(Jn  of  cost  of 
renewals)  at  £4  847  230,  leaving  a  surjilus  of  £648  900.  The  debt 
charges  (£3.53  636  for  repayment  of  capital  and  £297  291  for  interest) 
and  income  tax  will  be  £650  927,  leaving  a  net  deficiency  of  £7  417.  It 
is  estimated  that  the  passenger  receipts  will  average  22d.  a  car  mile  on 
an  estimated  mileage  of  58  .500  000,  the  working  expenses  (excluding 
special  charges,  but  including  half  cost  of  renewals)  being  19-77d. 


Imperial  and  Foreign  Notes. 

LAFXrF.sToN  (Tasmania)  City  Cnuucil  has  aLTrfd  to  take  :!  tJOO  H.p. 
from  the  State  Hydro- Electric  Department,  in  rnnsenuenee  of  the 
impossibility  of  hou.siug  sufficient  generating  plant  on  the  Council's 
power-hoiKse  site  to  meet  the  anticipated  reiiuireincnts  i.f  the  city. 
The  tiovernment  is  constructing  a  line  to  Launceston  capable  of 
transmitting  10  000  h.p.,  and  the  Council  is  negotiating  for  an  option 
over  the  remaining  7  000  h.p. 

The  Federated  Mal.ay  States  Gktvernment  is  losing  no  oppor- 
tunity of  securing  expert  advice  on  the  development  of  the  lountiy. 
Mr.  C.  C.  Reade.  of  the  Town  Planning  Department  of  Soutli  .\ustralia, 
has  been  engaged  for  a  year  to  give  general  guidance  on  town-planning. 
Prof.  Gilbert  J.  Fowler,  D.Sc,  of  the  Indian  Institute  of  .Science,  Banga- 
lore, is  occupied  with  Siiwage  Disposal  in  the  four  largest  towns  in  the 
States,  Kuala  Lumpur,  Ipoh,  Seremban  and  Klang.  Mr.  F.  Bolton  has 
also  recently  visited  the  country  to  give  advice  on  the  provision  of  electric 
power  and  light  in  the  larger  towns,  and  for  the  question  of  irrigation 
the  services  of  Mr.  C.  E.  Dupuis  were  secured. 

An  interesting  pamplilet  on  the  advantages  and  economies  elTected 
by  the  Melbourne  Suburban  Electrification  Scheme  has  been 
issued  by  the  Agent-(5cneral  for  Victoria.  Five  routes,  reincscntiiig 
44J  route  miles,  are  already  operated  electrically,  and  it  is  antiripatcd 
that  the  whole  scheme,  comprising  98J  miles  (145  miles  of  track),  will 
be  finished  by  February,  1923.  The  power  house  is  at  Newjiort  and  its 
capacity  will  be  100  000  h.p.  Owing  to  the  higher  schedule  sji-ed  of 
electric  trains  a  much  better  and  more  economical  service  will  l)c  given. 
As  far  as  possible  only  Australian  manufactures  will  be  eiuployerl  ; 
the  condensing  plant,  the  copper  wire  for  the  overhead  eiiui[itnent 
and  the  steel  for  the  tracks  are  all  Australian.  The  following  is  a  summary 
of  the  sa^nngs  effected  on  the  five  electric  lines  in  operation  : — Saving 
in  coal  £46  000,  and  in  staff  and  rolling  stock  £50  000.  while  increased 
revenue  from  the  bett.er  service  given  is  put  at  £95  000.  ijr  a  total  of 
£191  000  per  annum.  Other  advantages  include  tlie  elimination  of 
smoke,  the  postponement  of  costly  duplications  and  extensions  of  the 
steam  lines,  &c.,  and  the  accumulated  saving  in  interest  alone  on  these 
for  10  years  is  put  at  £1  500  000.  It  is  stated  that  when  the  suburban 
electrification  is  completed,  the  savings  in  operation  and  the  enhanced 
revenue  will  luore  than  cover  all  additional  expenses  involved  in  con- 
nection therewith. 


The  TiENT.siN-PrKow  Railwav  Company  proposes  to  install  electric 
generating  plant  at  I'ukow.  on  the  Yangtze  River,  China.  The  cost  will 
be  about  S900  000. 

Tne  Jap.anesb  Guvern.me.vt  has  erected  two  kadio-telegraph 
sr.ATioNs  near  Okinawa  (Liu-Kiu  Islands)  and  Kagoshima  for  receiving 
ships  messages,  and  military  and  naval  stations  will  be  equipped  at 
Hokkaido  and  Otaru. 

It  is  announced  that  the  Xaueii  (B"!in)  Teli-funk'-ii  station  has 
succeeded  in  establishing  wireless  telephonic  c  ommi  nication  over 
2  712  miles.  The  experiment  was  carried  out  with  the  ,\r^entine  steamer 
"  Bahia  Blanca,"  which  was  on  the  return  voyage  to  South  .-Vmeiica,  and 
on  board  which  mresages  were  distincly  heard.  Beyond  the  distance 
given  the  vessel  entered  an  area  of  the  Atlantic  wliere  atmospheric 
disturbances  interfered  with  th?  exp?riments.  Cimiimnication  from 
th->  K6rugi\vies;->rha'is!.':i  s:a'io  i  wn  maintaiiinl  with  t!i"  ship  for 
2  185  miles. 

The  acting  British  Consul  at  Daircn  (Mr.  AV.  B.  Cutiningham)  reports 
that  of  a  total  estimated  expenditure  of  .55  960  000  yen  by  the  South 
Manchuria  Railway  Coifpany  during  the  financial  year  1921-22  a  sum 
of  2  485  961  yen  is  earmarked  for  electricity  works.  It  is  iirojxiscd  to 
estabfish  an  electric  experimental  station  at  Dairen  ami  to  erect  a  second 
power  station  at  Dairen,  and  a  thii-d  at  Antung.  The  extension  of  the 
Dairen  electric  tramway  system  is  under  consideration,  and  further 
extensions  of  the  existing  plant  at  the  Fushun  mines  and  the  .Anshan 
steel  works  are  projected. 

Institution  Nti)tes. 

The  Western  Centre  of  the  Institution  of  Electrical  En<uneeks 
have  been  making  a  determined  effort  to  olitain  £250  in  order  to  secure 
Mr.  E.  M.  Hughman"s  offer  of  £250  which  expired  yesterday.  We 
regret  to  learn  that  up  to  a  short  time  ago  there  had  been  but  a  small 
response  to  this  ajjpcal.  but  we  hope  that  by  this  time  it  has  been  sue 
cessful. 

The  M-anchester  Electro-Harmonic  Society-  which  was  formed  in 
1912  has  decided  to  resume  its  concerts  next  year,  after  seven  years 
interval.  These  gatherings  will  be  held  on  the  last  Fridays  of  October, 
November  and  Deccihber.  1921.  and  Jainiary,  February  and  March, 
1922.  at  the  Albion  Hotel.  Piccadilly,  Manchester.  "\lr.'  W.  .L  Smith 
will  act  as  musical  director,  and  :\Ir.  .1.  Hill.  24.  Bi:(zem,ose-stn-et, 
Manchester,  as  hon.  secretaiy. 

The  International  Committee  op  the  Tables  or  Constants  is 
about  to  publish  Vol.  I\'.  of  "  Tal)les  Annuelles  de  Constantes  et  Doiinees 
Numcriques."  This  work  which  appears  under  the  authority  of  the 
Unione  Internationale  de  la  Chimie  Pure  et  Appliquif'e  is  carried  out  by 
voluntary  subscriptiims  with  the  intention  of  advancing  scientific  know- 
ledge particularly  in  the  interests  of  industry.  .Subscriptions  both  for 
this  volume  and  tlie  jireceding  three  volumes  should  be  sent  to  M.  C. 
Marie,  9,  Rue  de  Bagneux,  Paris  Oe. 
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Miscellaneons. 

A  new  semi-large-scale  laliuraturv  at  tho  Impkbial  College  of 
SciEXCE  AXD  Techxology  was  formally  opened  by  Mr.  A.  J.  Balfour 
on  the  23rd  ult.  The  laboratory  is  the  gift  of  Mr.  G.  VV.  WhifEen,  a 
former  student. 

The  following  companies  were  .struck  off  the  kegister  of  joint 
STOCK  CO.MPANIES  On  June  21  :  A.  B.  Vibro  &  Domestic  Electrics, 
Carbonitc,  Derby  Day  &  Night  Sign  Company,  Feltham  &  District 
Electric  Lighting  Company,  Snj'der  Electric  Furnace  Company,  Whole 
sale  Battery  Company. 

The  Easterx  Telegraph  Company  and  its  associated  companies 
arc  actively  enaged  on  a  big  programme  of  cable  laying  and  renewals. 
Recently  a  new  cable,  of  1  700  miles  in  length,  was  laid  lietween  Madras 
and  Singapore,  and  work  is  proceeding  on  the  renewal  of  cables  in  the 
Red  Sea.  When  the  scheme  is  completed  communication  with  the 
Far  East  will  be  much  better,  and  delays  in  tran.smission  will  be  avoided. 

"  Printers  Pie  "  for  1921  is  as  good  as  ever,  and  that  is  saving  a  great 
deal.  It  is  illustrated  throughout  in  colour,  four  different  tints  being 
employed.  There  are  a  number  of  good  stories  by  popular  authors  and 
some  excellent  drawings.  We  have  no  doubt  that  readers  of  The 
Electrician-  will  make  a  point  of  obtaining  this  publication,  not  only 
for  its  literary  value,  but  because  each  copy  bought  assists  in  the  upkeep 
of  a  very  deserving  institution. 

The  staff  of  the  General  Electric  Comp.u«y,  Ltd.,  were  favoured 
with  beautiful  weather  for  their  third  annual  sports,  which  took 
place  at  the  London  County  Ground,  Heme  Hill,  on  Saturday  last.  A 
large  gathering  of  members  of  the  staff  at  Magnet  House  and  of  the  other 
establishments  and  associated  companies  of  the  company,  with  their 
friends,  witnessed  the  proceedings,  the  directors  being  represented  by 
Mr.  Hugo  Hirst  and  family.  Mr.  and  Mrs.  Max  Railing  and  family,  and 
Mr.  S.  D.  \A  hite.  A  long  programme  was  carried  through  with  a  prompt- 
ness wliich  reflected  great  credit  on  the  welfare  superintendent,  Mr. 
H.  B.  Duco.  who  was  responsible  for  the  organisation  of  the  meeting. 

The  performance  of  some  of  the  competitors  indicated  that  the  General 
Electric  Company  have  some  very  promising  athletes.  Among  the 
more  notable  achievements  may  be  mentioned  the  High  .Jump  {5  ft.  7  in.) 
won  by  Jlr.  Rutherford  of  the'  Express  Lift  Company,  and  the  120  yds. 
Championship  which  was  carried  off  by  Mr.  Bird,"  of  Witton  Works 
(10-2/5  seconds).  Witton  Works  were  also  successful  in  winning  the 
quarter-mile  championship  and  the  relay  race.  The  Express  Lift  Com- 
pany were  successful  in  the  Tug-of-War,  easily  beating  teams  from  head 
office  and  Eraser  &  Chalmers'  Engineering  Works.  A  similar  event  for 
ladies  was  won  by  the  staff  of  the  Entering  Room,  Magnet  House.  In 
a  competition  for  fire  brigades,  the  team  from  Eraser  &  Chalmers'  En- 
gineering Works  were  successful. 

At  the  conclusion  of  the  sports,  the  prizes  were  distributed  by  Mrs. 
Hugo  Hirst.  An  excellent  military  band  was  in  attendance  during  the 
afternoon  and  provided  music  for  dancing  on  the  green  until  late  in  the 
evening. 

Bankruptcies,  Liquidations,  &c. 

In  the  Winding-up  Court  on  Tuesday  Mr.  Justice  P.  O.  Lawrence 
made  a  compuLsoiy  winding  up  order  against  Swarrex,  Ltd.,  electrical 
engineers  and  dealers  in  machinery,  &c. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Anglo- 
Foreion  Tramway  Syndicate,  Ltd.,  will  be  held  at  Sardinia  House, 
Sardinia-street,  London,  W.C.2,  on  July  27. 

A  first  and  final  dividend  of  2s.  8d.  is  payable  at  the  Official  Receiver's 
office,  St.  Mary's-chambers,  Great  Grimsby,  to  creditors  of  Geo.  Dolby', 
electrician,  39,  East  Marsh-street,  and"  129,  Freeman-street,  Great 
Grimsb}'. 

An  Order  has  been  made  that  the  discharge  of  Da.\ii>  Suchostawer, 
engineer,  1,  First-avenue',  Acton,  shall  be  suspended  until  a  dividend  of 
not  less  than  los.  has  been  paid,  with  liberty  to  apply  after  two  years 
(from  May  27  last)  for  a  modification  of  the  order. 

A  receiving  order  has  been  made  against  Bertram  Thos.  Dale, 
electrical  engineer,  Erick-street,  Newcastle-on-Tyne.  The  first  meeting 
of  creditors  will  take  place  on  .July  C  at  4,  Northumberland-street, 
Newcastle -on -Tj-ne,  and  the  public  examination  on  July  14  at  the 
County  Court,  "Westgatc-road,  Newcastle-on-Tjmc. 

Claims  against  Arthur  Kershaw  and  Chas.  Herbt.  Wood,  trading  as 
Kershaw  &  Wood,  electrical  engineers  and  merchants,  9,  Bradford-road, 
Dewsbury,  and  against  the  separate  estates  of  Arthur  Kershaw  and 
Chas.  Herbt.  Wood  are  to  be  sent  to  Mr.  Chas.  Turner,  155,  Norfolk- 
street,  Sheffield. 

Personal  and  Appointments. 

The  Home  Sccretarj-  has  ap])ointcd  Jlr.  William  Brown  and  Mr.  H. 
W.  Swaxn  as  electrical  inspcctore  of  factories. 

Mr.  J.  A.  West  has  been  appointed  engineer-in-charge  at  the  Hammer- 
smith Borough  Coimcil's  electricity  works  at  a  salary  of  £412,  plus 
bonus. 

Mr.  Gilbert  Cook,  D.Sc.,  A.M.I.C.E.,  senior  lecturer  in  engineering, 
has  been  ap|)ointed  to  the  University  Chair  of  Mechanical  Engineering 
in  King's  College,  London. 

Mr.  D.  Clark,  B.Sc,  senior  assistant  at  the  Royal  Technical  College, 
Glasgow,  has  been  appointed  to  the  Chair  of  Engineering  at  Trinity 
College,  Dublin,  vacant  by  the  resignation  of  Prof.  Alexander. 


Gataloines,  Price  Lists,  &c. 

An  illustrated  leallet.  L'i\  in;;  ])artieulars,  with  diagrams  of  connections 
of  their  uocble-tariff  mkteks  has  been  issued  by  Messrs.  Landis  & 
Gyr,  Ltd.,  Elgee  Works,  Windmill-road,  Hampton  Hill. 

List  No.  LL229  of  the  Edison  Swan  Electric  Company,  Ltd., 
Ponders  End,  gives  prices  and  particulars  of  the  Royal  Ediswan  "  FuUo- 
lite  "  and  "  Daylight  "  gasfiUed  lamps. 

The  Simplex  Conduits,  Ltd.,  Garrison-lane,  Birmingham,  have 
recently  published  their  List  No.  885,  which  gives  prices  and  particulars 
of  their  conduits  and  conduit  fittings,  of  their  "  Diaduct "  patent  dis- 
tribution boards,  bowl  fittings,  domestic  apparatus,  &c. 

A  well  illustrated  pamphlet  has  been  issued  by  Jlessrs.  George 
Ellison,  of  Perry  Bar,  Birmingham,  containing  descriptions  of  some  of 
the  circuit-breakei-s,  starters,  motor  control  panels,  crane  control  equip- 
ment, circuit-breakers  for  trailiing  cables,  disconnectors,  &c.,  manu- 
factured by  them.  The  firm  are  specialists  in  the  manufacture  of 
electric  control  gear  for  all  industrial  power  purposes,  and  the  new  list 
gives  some  typical  examples  of  their  products. 

An  illustrated  catalogue  and  price  list  of  air-break  and  oil-immersed 
auto-transfonncr  starters  has  been  issued  by  the  Electrical  Appa- 
ratus CoMTANY,  Ltd., South  Lambeth-road,  London,  S.W.8.  Thecom- 
pany  reports  t  hat  it  has  considerably  increased  the  range  of  its  oil-immersed 
starters,  and  the  leaflet  (H.42/6)  gives  a  considerable  amount  of  technical 
information  which  will  make  the  publication  of  assistance  to  users.  The 
starters  are  of  drum  type  for  two  and  three-phase  squirrel-cage  motors, 
and  are  standardised  in  two  forms,  air-break  and  oil-immersed.  The 
whole  apparatus  is  totally  enclosed,  while  the  oil-immersed  form  can  be 
made  flame-proof.  The  contacts  are  self -aligning  with  coil-compression 
springs  which  do  not  carry  current.  The  wearing  parts  are  renewable 
and  good  insulation  is  ensured  by  all  live  metal  being  clamped  on  to  mica 
insulated  steel  bars.  The  transformers  are  three-phase,  with  tappings 
giving  approximately  40,  60  and  75  per  cent,  of  the  line  voltage,  unless 
otherwise  specified.  Copies  of  the  leaflet  can  be  obtained,  on  applica- 
tion, from  the  company. 

Particulars  of  the  design  and  construction  of  the  "  Bull  "  lighting  sets, 
electric  motors,  dj-namos,  switchgear,  &c.,  are  given  in  the  new  catalogue 
issued  by  the  A. G.E.  Electric  Motors,  Ltd.,  one  of  the  associated  firms 
of  the  Agricultural  &  General  Engineers.  Ltd.,  Central  House,  Kingsway, 
W.C.2.  The  information  given  includes  a  specification  of  the  Bull 
dynamos  and  motors,  tables  of  dimensions,  standard  outputs,  prices,  &c. 
There  are  a  number  of  good  illustrations  of  typical  machines  and  dia- 
grams of  connection.  The  plant  is  manufactured  under  mass  production 
conditions  and  the  firm  are  preparing  new  designs  of  dynamos  and  motors 
for  outputs  up  to  50  h.p.  They  conform  to  the  British  standard  speci- 
fication and  one  of  the  special  features  is  that  the  machines  can  easily 
be  converted  from  open  bracket  to  semi-enclosed,  totally  enclosed,  or 
pipe-ventilated  tj'pes. 

The  demand  for  improved  lighting  in  collieries  and  the  growing  popu- 
larity of  the  minera'  electric  lamp  have  resulted  in  a  number  of  new  types 
of  lamps  being  placed  on  the  market.  One  of  these  is  the  "  Kingsway 
II  "  miners'  hand  l.amp.  which  is  illustrated  and  described  in  a  pam- 
phlet recently  issued  by  the  General  Electric  Company,  Ltd.,  Magnet 
House,  Kingsway,  W.C.2.  The  lamp,  which  is  of  simple  though  sound 
construction,  is  one  of  those  in  the  list  of  electric  lamps  approved  by  the 
Mines  Department  of  the  Board  of  Trade.  Details  of  the  construction, 
dimensions  and  weight,  with  particulars  of  spare  parts,  are  set  out.  It 
is  supplied  with  an  Osram  lamp  with  special  "  bow  "  filament,  giving 
uniform  brilliancy  throughout  the  whole  length  of  the  filament, and  the 
minimum  illumination  is  one  candle  power  at  the  rated  voltage.  The 
weight  of  the  complete  lamp  with  the  accumulator  is  5}  lb.  Descrip- 
tions and  prices  of  the  "  Kingsway  "  charging  and  standing  racks,  the 
"  Kingsway "  opening  magnets,  a  specific  gravity  tester  and  accu- 
mulator filler  and  some  accessories  are  also  included  in  the  pamphlet. 


Business  Items,  &c. 

The  new  telephone  numlici>i  of  the  Telephone  Mfo.  Company  (1920), 
Ltd.,  are  Sydenham  2400  and  2401. 

The  City  of  London  Electric  Lighting  Company  has  purchased  a 
site  of  30  000  sq.  ft.  in  Aldersgate -street,  on  part  of  which  it  is  intended 
to  construct  a  substation. 

Eleanor  Elsie  HallandLoightonlngall  Austin,  trading  as  the  Rainbow 
Mfg.  Company,  electric  welders,  7oJ,  New  Summer-street,  Birmingham, 
have  dissolved  partnei-ship. 

Having  just  completed  considerable  alterations  and  extensions  at 
their  City  warehouse,  123/5,  Queen  Victoria-street,  E.C.4,  the  Edison 
Swan  Electric  Companj-,  Ltd.,  desire  it  to  be  known  that  as  from  the 
1st  inst.  large  stocks  of  lamps,  fittings,  accessories,  &c.,  will  be  held  at 
this  address  and  all  orders,  inquiries,  &c.,  in  the  London  area  will  be 
dealt  with  from  there  instead  of  from  the  works. 

In  consequence  of  the  many  alterations  and  extensions  carried  out  by 
Messrs.  C.  A.  Vandervell  &  Company,  Ltd.,  at  their  Acton  Works 
during  the  past  year  they  have  now  decided  to  launch  out  into  fresh 
^elds  of  manufacture  in  addition  to  that  of  small  hand  tools,  gauges, 
jigs,  &c.,  which  they  have  already  announced.  Evidently  these  new 
activities  have  been  misunderstood,  and  the  finn  ask  us  to  deny  the 
statements  that  have  been  made  to  the  effect  that  they  intended  to 
associate  themselves  with  the  manufacture  of  a  car.  They  have  not  nor 
have  they  ever  had  any  connection  with  the  manufacture  or  marketing 
of  motorcars,  as  they  consider  such  a  policy  most  detrimental  to  their 
own  interests  as  manufacturers  of  electrical  equipments  for  cars. 
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lenders  Invited. 

HtTLL  Corporation  require  tenders  by  July  18  for  machinery  oils  for 
theirelectricity  undertaking.    Formsoftenderfroni  the  Electricity  Works. 

Southampton  Corporation  invite  tenders  for  6  or  12  months"  supply 
of  meters.  Specifications  from  the  Borough  Electrical  Engineer,  and 
tenders  to  the  Town  Clerk  (Mr.  R.  R.  Linthome)  by  July  9. 

Manchester  Tramways  Committee  want  tenders  by  July  12  for 
granite  sets,  steel  tramway  poles,  and  silicium  bronze  trolly  wire. 
Specifications,  &c.,  from  Mr.  J.  M.  McElroy,  55,  PiccacUlly,  Manchester. 

The  London  County  Council  invite  tenders  (b3-  July  11)  for  the 
supply  and  laying  of  h.t.  electric  cables,  &c.  Specifications  from  and 
tenders  to  the  Clerk  County  Hall,  Spring  Gardens,  S.W.I. 

London  County  Council  invite  tenders  for  the  supply,  delivery  and 
erection  of  one  8  000  kW  steam  turbo-alternator  and  exciter,  condensing 
plant,  &c.,  and  seven  1  000  kW  rotary  converters,  static  transformers 
and  accessories.  Specifications  from  the  Clerk  of  the  Council,  County 
Hall,  Spring  Gardens,  S.W.,  to  whom  tenders  by  4  p.m.,  July  11. 

Edinburgh  Corporation  also  require  tenders  In-  July  11  for  high- 
pressure  steam  pipes  and  valves  in  connection  with  the  Portobello  gener- 
ating station.  Specifications  from  Sir  Alexander  Kennedy,  17,  Victoria- 
street,  W'estminster,  S.W.I. 

The  District  Committee  of  the  Lower  Ward  of  the  County  of  Lanark 
require  tenders  by  July  1 1  for  electric  light  wiring  in  50  dwelling  houses 
at  Gartcosh.  Forms  of  tender  from  the  District  Clerk,  15,  West  George- 
street,  Glasgow. 

The  Government  of  Malta  invite  tenders  for  a  1  000  kW  single-phase 
steam  alternator  (2  200-2  500  V,  100  cycles).  Particulars  and  forms  of 
tender  from  the  Crown  Agents  for  the  Colonies,  4,  ilillbank,  S.W.I, 
and  tenders  to  Malta  by  July  7. 

The  Bulgarian  Department  of  Posts  Telegraphs  and  Telephones 
invites  tenders  (by  July  11)  for  the  supply  of  various  tools,  instruments 
and  materials.  Specification  (in  French)  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  S.W.I. 

Mexbokough  Boi-ough  Council  innate  tenders  for  supply  and  erection 
of  e.h.t.  switchgear  and  l.t.  d.c.  switchboard.  Specifications  from  the 
engineer  and  manager  (Mr.  J.  B.  Feltham,  A.M.I.E.E.),  and  tenders  to 
the  Clerk  (Mr.  J.  W.  Hattersley)  by  noon.  July  23. 

Edinburgh  Corporation  invite  tenders  for  the  supply  and  erection  of 
a  storage  battery  at  Portobello  station.  Specifications  from  the  con- 
sulting engineer  (Sir  Alexander  Kennedy),  17,  Victoria-street,  West- 
minster, S.W.I,  and  tenders  to  the  Town  Clerk  (Mr.  A.  Grierson,  S.S.C.), 
City  Chambers,  Edinburgh,  by  July  11. 

It  is  notified  that  the  date  for  tenders  for  the  supply  of  plant 
and  material  for  the  electrification  of  the  Cape  Town-Simonstown 
&  DuRBAN-PiETERMAKiTZBURG  RAILWAY'  lines  has  been  extended  to 
noon,  July  5,  Tenders  to  the  High  Commissioner  for  the  Union  of 
South  Africa,  Trafalgar-square,  London,  W.C. 

The  Waieoa  (N.Z.)  Electric  Power  Board  invite  tenders  for  the  supply 
of  material  for  an  11  000/3  300  V  600  kW  outdoor  sub-station,  including 
four  200  kVA  transformers  (11  000/1  900  V),  insulators,  air-break  switches, 
fuses,  lightning  arresters  and  choke  coils,  accessories,  &c.  Tenders  (by 
July  31)  to  Messrs.  Hay  &  Vickerman,  Wellington,  N.Z. 

The  Queensland  W'ater  Supply  Department  require  tenders  in  con- 
nection with  the  Inkerman  Irrigation  Scheme,  for  the  supply  of  54  000 
yards  of  h.d.  copper  cablesof  various  diameters  for  overhead  transmission 
wares,  and  2  980  ft.  of  lead-covered  and  steel  band  armoured  copper  cables 
of  various  gauges  with  accessories.  Tendei-s  to  the  Under-Secretary, 
Treasury  Department,  Brisbane,  bj'  July  18.  Local  representation  is 
essential.     Specifications  at   the   Department  of   Overseas  Trade. 

The  Ministry  of  Posts  and  Telegraphs,  Belgrade,  invites  tenders 
(by  July  13  and  14)  for  the  supply  and  deliverj-  of  telephone  material. 
Tenders  should  bear  a  10  dinars  dut}'  stamp  and  should  be  addressed 
"  Ekonomsko  Odelenje  Jlinistarstva  Posta  i  Telegrafa,"  Belgrade. 
A  deposit  of  20  per  cent,  of  the  total  value  of  the  tender  is  required 
from  foreign  firms.  A  translation  of  the  specifications  may  be  inspected 
at  the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.I. 
British  firms  should  compete  through  a  local  agent. 

Tenders  are  invited  for  the  supply  of  the  following  plant  and  material 
for  the  Municipahty  of  Bulawayo  (Rhodesia)  : — (a)  two  sets  of  gas- 
producing  plant,  (B)  gas  engines,  (c)  3,  With  alternative  of  4,  three- 
phase  300-kW  generators,  (c')  alternative  steam  plant,  (D)  main  switch- 
board, (e)  switchgear  distribution  and  transformer  houses,  (F)  poles 
and  cross-arms,  (o)  insulators  and  shackles,  (h)  h.-d.  copper  wire,  (j) 
three-core  cable,  (k)  insulated  cable,  (l)  lightning  arresters  and  choke 
coils,  (m)  transformers,  (n)  bus-bar  copper,  insulators  and  Crosby  cUps, 
(p)  stay  rods,  stay  wires  and  swivels.  Specifications  from  Messrs"  Davis 
&  Soper,  54,  St.  Mary  Axe,  London,  E.C.  3,  to  whom  tenders  by  Aug.  3. 

The  Victoriajj  Government  Railway  Commissioners  invite  tenders 
(by  July  27)  lor  the  supply  and  delivery  of  24  000  metal  filament  lamps 
for  electric  car  lighting  (46-W,  116-V)  and  4  000  carbon  filament  lamps 
(32-W,  140-V),  and  (by  Aug.  3)  for  a  5-h.p.  electric  motor,  controller, 
&c. ;  by  Aug.  10  for  250  impedance  bonds  for  power  signalling  (Contract 
34  130)  and  56  miles  of  insulated  copper  wire  (Contract  34  131)  ;  by 
Aug.  17  for  renewals  for  3  000  sets  of  caustic  soda  primarj'  cells  (Contract 
34  145) ;  and  by  Aug.  24,  for  motor  generator  set,  accessories  and  switch- 
gear  for  automatic  telephone  exchange  (Contract  No.  34  132).  Tenders  to 
the  Commissioners,  Spencer-street,  Melbourne,  and  must  be  accompanied 
by  a  preliminary  deposit  of  i  per  cent,  of  the  total  offer.  Local  repre- 
sentation is  essential.     Specifications  at  Department  of  Overseas  Trade. 


Patent  Record. 


SPECIFICATIONS  PUBLISHED, 

The  foUow'rtg  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agentt, 
70  and  72,  Chanc try-lane,  London,  W.C. 

Complete  Specifications. 
17  763  14  Besag.     Measuring  of  continuous  electric  current.     (20  8,13.) 
101  471  Plania-werke  Akt.-Ges.  fur  Kohlenfabrikation.     Arc  light  electrode  with 
capillary  passages.     (13/9/15.)    (Addition  to  16  364/15.) 

138  367  Siemens  Schuckertwerke  Ges.     Protective  devices  for  alternating-current 

electric  supply  systems.     (26/1 1  18.) 
133  613  Siemens-Schuckertwerke  Ges.    (Pooling  arrangements  for  dynamo-electric 
machinery.     (7/10,18.) 

139  494  PupiN.     Multi-step  thermionic  amplifiers.     (4  2  18.) 

Relates  to  the  receiving  circuits  of  a  wave  signalling  system,  and  comprises  a 
multi-step  amplifier  consisting  of  a  plurality  of  simple  amplifiers  reactively  connected 
by  a  pilot  conductor,  the  electrical  constants  of  the  circuits  being  such  as  to  afford 
a  large  attenuation  for  the  frequencies  of  the  internal  disturbances  which  normally 
occur  in  the  amplifiers. 

142  506  Thermos  Akt.Ges.     Electric-heating  appliances.     (5/12/14.) 

143  263  Murray  &  Shotter.    Electric  switches.    (14,5;  19.) 

145  040  Marccni's  Wireless  Telegraphy  Co.,  Ltd.     Radio-transmitters.     (14/6/19.) 

Relates  to  radio  transmitting  apparatus  comprising  a  valve  having  a  plurality  of 

plates  and  a  plurality  of  influencing  members,  the  latter  being  connected  to  points 

in  an  inductance  connected  to  the  antenna  and  to  the  plates,  at  points  at  which  the 

potentials  are  substantially  out  of  phase  and  preferably  180"  out  of  phase. 

145  262  Soc.  H.  Trentelivres  et  Cie.     Sparking  plugs  for  internal  combustion  engines. 

(28  5  14.) 
147  127  Krupp  Akt.-Ges.  F.     Apparatus  for  the  electrical  long  distance  control  of  the 

valve  gear  of  a  hydraulic  gun-pointing  gear.     (14/12, 14.) 
147  591   Krupp  Akt.-Ges.  F.     Automatic  starters  for  electric  motors.     (5,5  19.) 
147  754  Ges  Fur  Drahtlose  Telegraphie.     Electric  high-frequency  current  trans- 
formers.    (29.7/15.) 
151  237  Automatic  Telephone  Mfg.  Co.,  Ltd.     Trunk  circuits  more  particularly  for 
automatic  or  semi-automatic  telephone  systems.     (18,9/19.) 

151  550  Fraser.     Electric  power  transmission  systems.     (19  9;  19.) 

152  963  Chollet  &  Lepape.    Sparking  plugs.     (22,10/19.) 

153  834  Herrmann.     Manufacture  and  production  of  a  material  suitable  for  use  as  an 

insulator  for  electric  purposes,     (7, 1 1 ,'  19.) 
155256  Kaisser.     Mercury  switches  for  electrical  apparatus.     (15/12/19.) 
162  246  Morgan  Crucible  Co.,  Ltd.,  &  Spiers.     Electrically  heated  melting  and  other 

furnaces.  (7/10.19.  Divided  Application  on  161  603.) 
162  310  Brown.  Combined  electric  bell  and  battery.  {19,'8/19.) 
162  320  Shanahan.    Contacts  for  electrical  switches,  switch  fuses,   plug   connectors 

and  the  like.     (20/11/19.) 
162333  DoNiSTHORPE.    Thermionic  valves.     (23:12/19.) 
162  353  B.  T.-H.  Co.     (G.  E.  Co.)     Rotary  apparatus  for  converting  electric  currents 

(20  1/20.) 
162  356  Lines.    Mouth-pieces  for  telephone  transmitters. 
162  367  Macrorie,  Fortescue  &  Bryan,  &  Airey.     Electric  valves  or  tubes  for  use  in 

wireless  telegraphy  and  telephony.    (23/1/20.) 
162391  Fletcher.     Electro-deposition  of  metals  upon  iron  and  alloys  of  iron.  (28/1/20.) 
162394  Berry.     Electric  transformer  arrangements.    (29/1.20.) 

162  412  Harrigan  &   Lyer.     Electro-magneticallj-operated  valve-mechanism  for  in- 
ternal combustion-engines.    (3  '2/20.) 
162  415  Aktieselskabet    Jydsk    Elektro.    Alternating   current   induction    motors. 

(4/2  20.)    (Addition  to  141  671.) 
162  428  Wolff.    Apparatus  for  use  in  testing  electric  lamps,  fuses,  sparking  plugs  and 

induction  coils.     (10'2/20.) 
162  449  Midland  Electric  Mfg.  Co  ,  Ltd.,  &  Sutherland.     Electrical  distributing 

fuse-boards,  fuse  boxes  and  the  like.     (19/2/20.) 
162  461   Jarvis  &  Morgan  Crucible  Ck).,  Ltd.    Carbon  brushes  for  dynamo  electric 

machines.     (23  2.20.) 
162  470  Abbott.     Fuse  boxes,  switchgear  and  other  electrical  gear  contained  in  boxes 

or  cases.     (27,2  20.) 
162  471  Nalder  Bros.  &  Thompson,  Ltd.,  &  Lipman.    Alternating  current  electric 

instruments  for  indicating  synchronism  power  factor,  phase  difference  or  the 

like.     (27/2/20.) 
162  487  Shergold  &  Maxwell.     Electric  fuse  holders.    (15,'3,'20.) 
162  546  Hall  &  Hall.     Electric  switches.    (13'5/20.) 
162  552  Siemens   Bros.    Dy^iamo   Works  &    Jantzen.     Dynamo  electric  machines. 

(20,5/20.)    (.Addition  to  146  624.) 
162  553  Tver  &  Co.  &  Downes.    Electric  apparatus  for  railway  signalling.    (21/5/20.) 
162  579  Wragg  &  Sons  &  Aubrey.     Joint-covering  sections  of  electric  cable  conduits. 

(2  7  20.) 
162  587  Das.     Electric  emergency  lighting  installations.     (5/8/20.) 
162  602  Henley's  Telegraph  Works  Co.  &  Wakefield.    Spring  contacts  for  electric 

fuse-carriers  and  like  electric  fittings.     (29/11/20.) 
162  606  Smith.     Electric  coupling  devices.    (15  12/20.) 
162  636  Becker.     Incandescent  electric  lamp  .     (26/9/19) 

162  639  Harris.     Electric  switches  particulariy  applicable  to  alarm  circuits.     (8.10.19.) 
162  702  Lawson.     Electricity  meters.     (19  1119.) 

162  707  B.  T.-H.  Ck>.,  Clough  Se  Taylor.    Windings  of  alternating  current  dynamo- 
electric  machines.     (2/12/19.) 


APPLICATIONS  FOR  PATENTS. 

January  10,  1921. 
1433  Moll-WerkeAkt.-Ge3.     Electrically  welding  sheet  metal.    (29, 10  19,  Germany, 
1  434  VoGT.    Engl  &   Massolle.    Cx)nnections  for  reinforcements  of  currents  and 

voltages.    (16/4,19,  Germany.) 
1  446  VoGT.  Engl  &  Massolle.    Arrangement  for  strengthening  electric  currents  and 

tensions.     (9/10/19,   Germany.) 
1  450  VooT.  Engl  &  Massolle.    Differential  wire  system  for  controlling  amplitude 

of  high-frequency  waves  by  low  frequency.    (3  3,'  19,  Germany.) 
1  451  VoGT.  Engl  &  Massolle.     Differential  connection  system  for  controlling  ampli- 
tude of  high-frequency  vibrations  by  low  frequency.    (3/3/19,  Germany.) 
1  463  Engl  &  Massolle.    Electrically-driven  glow  lamp  for  reproduction  of  acoustic 

electric  frequencies.     (3/3/19,  Germany.) 
1  486  Bonnefant     Crystal    detector    for   wireless   telegraphy.    (13/11/19,    France.) 

(8/9,20,  Germ.any.) 
1  494  Cohen.     Wireless  signalling  by  arc  system.    (13/1 1/15,  U.S.)  ,„,-,„ 

1  500  Slativeanu.    Electrolytic  separation  of  platinum  from  other  metals.    (19,1^  19, 

Switzerland.) 
1  514  Waller.    Trip  switches  for  railway,  indicating  mechanism,  &c. 
1  522  Keller.    Rheostat  resistance  grids     (6/1/14,  U.S.)  ,,,  ,,o  ,o 

1540  Relay  Automatic  Telephone  Co.    Automatic  telephone  systems.    (31,12,19, 

Sweden.)  .  .  . 

1  564  Heilbrun.    Connections  and  switches  for  enabling  consum.ing  devices  to  be  used 

on  circuits  of  different  voltages.    (18/2/14,  Germany.) 
1  592  Adam  &  Antonaff.     Batteries. 

1  596  Bosselmann.    Regulating  centra!  station  and  substation.    (15  9, 19,  Germany.) 
1  605  Meystre.    Electrically-heated   boilers.    (5/12/18,   Germany.) 
1  612  Kruger.    High  ohmic  resistance. 

1  616  Madler.    Electric  ignition  apparatus.    (7/5/19,  Germany.) 
1  633  Mack.     Electric  welding.     (5/1 1/19,  Germany.) 
1  635  Huth  (Dr.  E.  F.)  Ges.  Strengthening  electric  oscillations  by  incandescent  catnoae 

tubes.    (22/3/19,  Germany.)  ,      .       ,      ^         ^       ■„    ■  iiait^q 

1639  HuTH(Dr.  E.  F.)&RoSENBAUM.  Production  of  undamped  oscillations.    (i4//il9, 

Germany.) 
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1647  Siemens  &Hal^xeAkt.-Ces.    Telephone  installations.    (1811, 16,  Germany) 

1653  Meusses.    Device  for  electrically  recording  or  producins  motions.    (22,12^19, 
Germany.) 

1674  MosTOVAY.    Telephone  indicators  for  control  batteries.    (9/1,20,  France.) 

1  678  Soc  DES  Ateliers  de  Constructions  Electriques  du  Nord  et  l'Est.    Motor 
coQtrol.    (13  12  18,  France.) 

1  679  Soc  DES  Ateliers  de  CUshstructiohs  Electri'JUEs  du  Nord  et  l'Est.    Electric 
ship  propulsion.    (25 '5/15,  France.) 

1  688  Neufeldt  &  Kuhnke.    Visible  representation  of  electric  signals.    (12/5/19 
Germany.) 

January  II,  1921. 

1  709  KvNOCH,  Ltd.,  &  Hookhah.    Electric  lamps  for  vehicles. 

1  740  Briggs.    Swivelling  shoe-collector  for  collecting  power  from  overhead  conductor. 

1  748  Fletcher  &  Quance.    Ceiling  roses. 

1  749  PoLVBLANK.     Electric  terminal  couplings. 

1  750  PoLYBLANK.     Plug  and  socket  couplings. 

1  792  Street.    Telephone  cables. 

I  795  Harrison.     Incandescent  Umps. 

1  303  Ramsden.     Incandescent  limps. 

January  12,  1921. 

1  829  Dawson.     Electric-ignition  of  flash  powders. 

1  844  Verity's,  Ltd.,  &  Tons     Well-globe  fittings  for  electric  lamps. 

1  845  Verity's.  Ltd..  &  Pons.    Wall  fitting"!  for  electric  lamps. 

1  870  Crokfton  &(xj.  &  A.  E.  G.  Electric  Motors,  Ltd.,  &  Jones  &  Waters.    Auto- 
matic switches. 

1  891  Fletcher  &  Hill.    Prevention  of  sagging  of  heating  elements  of  electric  fires. 

January  13,  1921 
1  934  Dawson.    Unlocking  magnetically  locked  lamps. 
1  943  Taylor.    Electro-magnetic  accumulator  charging  switch. 
1  960  Hockley.    Telephone  transmitters,  microphones,  &c. 
1  985  &  1  986  Addison.    Step-by-step  motors. 

1  989  Stadien  Ges.  fur  Elektrische  Leuchtrohren.     Electric  gas  lamps  with  glow 

discharge.    (16,6  20,  Germany.) 

2  018  Walij^ce.    Current  regulator  for  headlights. 

January  14,  1921. 
2  032  Robertson.    Means  for  electrically  indicating  vacant  seats  in  theatres,  &c. 
2080  Krupp(F.)  Akt.  Ges.    Sparkless  disconnection  of  indicative  resistance.   (12/2/20, 

Gerxany.) 
2  031  Electrical  Improvements,  Ltd.,  &  Greoory.    Switches. 
2  094  Beall.     Registering  telephone  calls. 

2  096  Sharman.    Apparatus  for  controlling  and  regulating  electric  currents. 
2  098  Allow.    Recording  telephone  calls. 
2  110  Ges  fur  Drahtlose  Telegraphie.     High  frequency  telegraphy  and  telephony 

over  wires.    (16/1/20,  (jerm.any.) 
2  112.  2  113  &  2  114  Watkinson.    Resistance  switches. 
2  1 16  Von  Hassel.     Electric  conductors. 

January  15,  1921. 
2  165  Lord  &  Shaud  &  Gundry.    Lighting  gas  fires  by  means  of  electricity. 
2  176  Dye  &  Lucas.    Fly  wheel  magneto  and  electric  lighting  generator. 
2  192  KoppENSTEiNER.    Galvanic  elements.    (31/12/19,  Austria.) 
2  204  Arkstroko.    Lamp  holders. 

January  17,  1921. 
2  245  British  Lighting  &  Icnitioh  Co.  &  Etcbells.    Suspension  of  train  lighting 

dynamos. 
2  274  B.  T.-H.  Co.    (G.  E.  Co.)    Variable  resistances. 
2  298  Akt.  Ges.  Brown,  Boveri  et  Cie.    Mercury-vapour  rectifiers  with  mechanical 

current  rectifiers.    (31;1,'20,  Switzerland.) 
2  299  Soc.  LE  Basalte.     Insulators  for  electric  lines.     (23/ 1/20,  France.) 
2  307  Meyrick.     Insulators  for  conducting  rails,  &c. 
2  309  Aitken.     Automatic,  Sic,  telephone  exchange  systems. 
2  337  Piper.    Time  switches. 

January  18,  1921. 
2  365  Cox.    Electric  junction  boxes.  &c. 

2379  Western  Union  Telegraph  Co.    Balancing  ocean  cable  systems.    (28/1/20,  U.S.) 
2  385  Falkirk  Iron  &  Co.  &  Wood.     Electric  cooking  and  heating  devices. 
2  392  Siemens  &  Riser.     Subscribers'  instruments'  for  automatic  telephone  systems. 
2  410  GupNEY.    Leading  in  tube  for  electric  wires. 
2  416  B.  T.-H.  0>.    (G.  E.  Co.)    Casings  for  electrical  apparatus. 
2  417  B.  T.-H.  Co.    IG.  E.  Co.)    Electric  furnaces. 
2  432  Kirk  &  Milliksn.     Bonding  blocks  for  metal  covered  wiring. 

January  19,  1921, 
2  489  Bastock.    Terminals  for  electric  conductors. 
2  497  Hakrison.    Telephone  systems. 
2  499  Automatic  Telephone  Mfg.  Co.    Telephone  systems. 
2  502  Automatic  Telephone  Mfg.  Cx).  ,  Passmore  &  Mercer.    Telephone  systems. 
2  509  Macaulay.    Fuse  boxes  for  electric  cables. 
2  519  Macfarlane.    Spring  device  for  suspending  electric  lamps,  &c. 
2  551  McCarthy,  Steele  &  Martin.    Arc  welding  of  studs,  &c.,  to  metal  plates,  &c. 
2  557  Siemens-Schuckertwerke.    Apparatus  for  suppressing  earthing  currents  in  high- 
voltage  nets.     (27/l,'20,  Germany.) 
2  560  B.  T.-H.  Co.     (G.  E.  Ckj.)     Electron  discharge  devices. 
2  562  Igrahic  Electric  Co.  &  Berg«akh.    Relays. 

2  565  Automatic  Telephone  Mfg.  (^.    Telephone  systems.    (19/1/20,  U.S.) 
2  576  Roos.     Electro-magnetic  wave  transmitting  systems. 
2  579  (^LUMBus  McKiNNON  Chain  (^.    Electric  welding  of  chain  links,  Stc.     (7/7/19, 

U.S.) 
2  591  Wheeler.    Non-luminous  electric  heaters. 

January  20.  1921. 
2  653  (^DD.    Make  and  break  devices  for  induction  coils.  Sic. 
2  670  ScRUBY.    Pendulum  electrical  indicators. 
2  677  Ireland  &  Lucas.    Magnetos. 
2  678  Eggertom.     Electric  lamps  for  vehicles. 
2  683  Takaoka.     Tumbler  switches. 

2  684  Grunio.    Signalling  arrangement  for  electric  railways.    (25/11/20,  Switzerland.) 
2  685  B.  T.-H .  Co.  &  Hastings.    Motor  control. 
2  709  Lloyd  &  Pehrson.     Electric  contacting  devices. 
2  71 1  Whitehead.    Means  for  enabling  current  of  low  voltage  to  dow  across  proximate 

surfaces  of  two  conductors  in  contact. 
2  717  &  2  718  Naamlooze  Venootschap  Philips'  Glocilampan  Fabricken.    Electric 

dischar^  tubes.    (22/1/20,  Holland.) 
2719  BiscHOFBERGER.    Induction     apparatus     for    electro-therapeutics.    (14/12/20,' 
Germany.) 

January  21,  1921. 
2  727  Aitken.    Telephone  switching  apparatus. 
2  729  Chambers.    Electro-magnetic  wave  receiving  systems. 
2  748  Moore.     Incandescent  lamps. 
2  754  Akustrohg.    Electric  ere-tester. 

2  766  Radio  Communication  Co.  &  Lea.    Production  of  electrical  oscillations  by  ther- 
mionic valves. 
2  782  Western  Electric  (^.    Telephone  systems. 

2  785  Reichihstein,    Re-inforcing  weak  continuous  currents.    (25,'2, 20,  Germany.) 
2  791  ZwBicBERGK.    Motor  control  Systems. 
2  793  Leigh.     Electric  irons,  kettles,  &c. 
2798  Eastern  Telegraph  C>).  &  Davies.     Electric  signalling. 
2  801  Reynolds.    Electric  heater  resistance  elements. 
2  803  Siemens-Schuckertwerke.    Apparatus   for   suppressing   earthing    currents    in 

high-voltage  nets.    (31/1/20,  Ciennany.) 
2  806  B.  T.-H.  Co.    iC.E.Co.)    Measuring  magnetic  induction. 
2  816  CoHar>oH.    Terminals  for  junction  boxes,  &c. 

2  825  DuPTNALL      Hydro-electric  steam  power  systems  for  locomotives,  Stc. 
2  841  Nakken     Transforming  light  impulses  into  electric  current  impulses. 


Companies'    Reports,    &c-.. 

BRITISH  ELKf  rUIC   rRACTKlX  COMPANY.  LTD. 
The  2,5th  oi-dinary  general  meeting  of  this  Comjjany  was  held  on 
Friday  last,  Mr.  J.  S.  Aust?n  (chairman)  presiding. 

The  C'HAIKMA.N,  in  moving  the  adoption  of  the  report  and  accounts, 
said  for  many  years  past  it  had  been  the  custom  of  Mr.  ("iarcke  at  those 
meetings  to  make  an  exhaustive  statement  upon  the  condition  of  the 
electrical  industry  in  this  rountry,  which  had  alwa)^  been  listened  to  by 
the  shareholders  with  interest,  and  had  been  regarded  by  the  outside 
worll  as  an  exhaustive  exposition  of  the  position.  It  was  not  his  in- 
tention to  seek  to  emulate  Mr.  Garcke,  because  he  could  speak  with 
authority  and  he  did  not  possess  liis  knowledge.  But  there  was  a  reason 
for  the  change,  because  a  year  ago  it  was  recognised  by  Mr.  Garcke  that 
the  nature  of  the  business  done  by  the  Company  had  undergone  a  change. 
Previously  the  business  consisted  in  the  construction  of  electrical  under- 
takings, but  to-day  it  was  doubtful  whether  any  electrical  undertaking 
could  be  constructed  with  any  prospect  either  of  selling  it  or  ninniiig 
it  at  a  profit.  It  was  true  that  electrical  undertakings  which  were  built 
before  the  war  could  be  now  operated  at  a  profit,  and  that  was 
because,  speaking  generally,  fares  and  rates  had  been  raised  to  an  extent 
sufficient  to  meet  the  increased  cost  of  operation  and  made  a  fair  return 
upon  the  pre-war  capital  cost ;  but  if  such  undertakings  were  built 
to-day  they  could  not  be  run  with  any  prospect  of  receiving  a  fair 
return  upon  the  capital.  Consequentlythatdepartmentof  their  business 
had,  for  the  time  being  at  any  rate,  gone,  and  their  business  now  might 
be  said  to  consist  of  managing  those  undertakings  of  which  they  held 
the  control,  and  financing  them.  He  might  almost  go  so  far  as  to  say 
every  company  in  the  kingdom  required  more  money  to  run  its  business 
to-day  than  it  did  before.  Take  a  company  like  a  tramway.  A  tramway 
always  carried  a  certain  amount  of  stores.  These  stores  cost  more 
money,  and  consequent!}- it  required  more  capital.  In  a  power  company 
the  position  was  accentuated,  because,  there,  in  addition  to  stores,  one 
must  keep  extending,  and  these  extensions  again  cost  money,  and  the 
capital  cost  of  them  was  probably  double  what  it  was  before.  These 
extensions  were  rendered  mon;  necessary  because  the  operative  side  of 
the  board  informed  him  there  was  evidence  that  the  use  of  electric 
power  was  increasing. 

Company's  Undert.\kis"gs. 
He  would  deal  specifically  with  one  or  two  of  the  undertakings  in 
which  the  Company's  stake  was  a  large  one.  The  Rio  Grandense  Light 
&  Power  Syndicat*".  which  operated  the  tramways  and  supplied  elec- 
tricity to  the  city  of  Pelotas  in  Brazil,  was  started  before  the  war,  but 
had  not  been  conipletcd  when  war  broke  out.  The  electrical  portion  had 
been  practically  finished,  but  only  a  section  of  the  tramway  had  been 
completed.  Increased  working  costs  rendered  it  necessary  to  apply  to 
the  city  authorities  for  leave  to  increase  rates,  and  this  permission  was 
only  obtained  upon  the  condition  that  a  further  portion  of  the  tramway 
was  completed,  and  it  had  been  found  necessary  to  find  additional  capital. 
Then  it  was  necessary  for  the  Brush  Electrical  Engineering  Company  to 
extend  its  plant,  and  the  British  Electric  Traction  Company  had  largely 
increased  its  interest  in  that  company.  They  received  a  dividend  of  15 
per  cent."  last  year,  so  that  it  was  a  very  profitable  investment.  They 
had  to  find  the  money  for  the  calls  upon  their  shares  in  Stoll  Picture 
Productions.  Those  had  been  their  cliief  outgoings  during  the  year, 
and  th"  money  had  come  chiefly  from  the  sale  of  Northern  Ontario 
Light  &  Power  bonds  and  preference  stock,  war  stock  and  from  the 
repayment  of  the  debentures  held  in  the  Yorkshire  (Woollen  District) 
Electric  Tramways. 

Motor  Omnibuses. 
A  considerable  time  before  the  war  the  directors  of  the  Company 
appreciated  the  use  and  future  of  omnibuses  in  rural  districts,  and  with 
that  in  view  they  formed  the  British  Automobile  Traction  ('ompany. 
That  company,  before  the  war,  was  earning  a  handsome  cH\-idend.  but 
then  the  warcame  and  most  of  their  omnibuses  were  commandeered.  As 
soon  as  the  war  was  over,  the  business  revived  in  a  remarkable  manner  ; 
returns  were  extremely  satisfactory,  but  the  rate  of  earnings  did  not 
exceed  that  which  obtained  before  the  war.  The  biLsiiiess  did  not  con- 
sist to  any  e.xtent  in  running  omnibuses  in  towns,  but  in  connecting  up 
towns,  the  business  was  carried  on  through  the  British  Automobile 
Traction  Company  by   means  of  subordinate  companies. 

The  Fin.\ncial  Ri^sflts  of  the  Year's  Working. 
The  results  for  the  past  year  did  not  vary  much  from  those  of  the 
previous  year.  There  had  been  an  increase,  but  not  suflicient  to  justify 
an  incrt^ase  of  dividend.  In  some  companies  they  had  had  increases, 
and  in  some  decreases,  but  upon  biilance  the  result  was  a  little  better. 
As  to  the  current  year  he  felt  himself  in  a  difficulty.  It  was  impossible 
for  a  company  like  that,  with  ramifications  all  over  the  kingdom,  not  to 
be  afEcct<>d  by  the  coal  strike.  .-Vnd  it  was  not  the  strike  itself  that  they 
feared,  but  the  results  of  the  strike.  They  might  feel  the  result  of  it  for 
three  years,  or  even  for  ten  years,  and  they  could  not  in  any  way  forecast 
the  future.  Of  course,  even  the  strike  might  not  affect  them  everywhere. 
Take,  for  instance,  the  Ix)ndon  &  Suburban  Traction  Company,  in  which 
they  had  their  largest  holding.  When  ho  saw  the  queues  waiting  to 
i)Oard  their  omnibuses  and  tramcars  he  knew  that  company  must  be 
earning  money.  In  his  opinion  the  company  was  all  right.  The  great 
strength  of  an  old  trust  company  consisted  in  what  he  might  call  its 
secret  reserves,  the  amount  of  unremunerative  investments  which  they 
held^invcstments  which  were  in  default.  These  were  always  coming 
into  bearing  again,  and  they  went  against  those  which  had  a  way  of  going 
into  default.  That  company's  largest  holding  was  in  the  I^ndon  *; 
Suburban  Traction  Company,  in  which  they  had  over  £800  000.     They 
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received  notliing  on  tliat  investnu-nt  last  year,   but   tlii\    liad  Iheie  .a 
reserve  whieli  miust  came  along  at  some  time. 

Mr.  Emile  G.iRCKE  (Deputy-Chairman)  sef.onded  tlie  resolution 
for  the  adoption  of  the  report  and  accounts  and  the  a|)proval  of  the 
dividends  recommended,  and  it  was  carried  unanimously. 

The  LiSC.iSHiBE  Power  Constructio.n  Compan-v,  Ltd.,  has  declared 
a  dividend  of  7  per  cent,  on  the  participating  preference  shares  for  the 
past  year,  and  £4  192  is  carried  forward.  The  directors  state  that  a 
further  issue  of  capital  will  shortly  be  made. 

The  directors  of  the  Provincul  Tramway.s  CoM!'.A.Ny  announce  that 
owing  to  industrial  untres,  increased  wajjes  and  the  coal  strike,  they 
are  unable  to  recommend  payment  of  an  interim  dividend  un  the 
ordinary  shares  for  the  year  ending  Sept.  30  next. 

The  directors  of  the  Eastern  Extension  Australasia  and  China 
Telegraph  Company,  Ltd.,  have  declared  an  interim  dividend  for  the 
three  months  ended  March  31  last,  of  5s.  per  share  payable  (tax  free)  on 
the  1.5th  inst.  The  share  register  will  be  closed  from  July  1  to  8 
inclusive. 

The  direetoi-s  of  the  Victoria  Falls  &  Transvaal  Power  Com- 
pany, Ltd..  have  declared  a  dividend  of  5  per  cent,  on  the  ordinary 
shares  for  1920  and  4  per  cent,  on  the  preference  shares  in  respect  of 
1920  and  3  per  cent,  in  respect  of  1921.  all  payable  (less  tax)  on  the  7th 
inst. 

The  accounts  of  the  Argentine  Tr.amways  &  Power  Company,  Ltd., 
for  the  year  ended  Se^it.  .30  last,  show,  after  payment  of  interest  and 
sinking  fund  on  debenture  stock,  and  transferring  £4  000  to  reserve  for 
renewals,  a  profit  of  £9  569,  which  increases  the  credit  balance  to  be 
carried  forward  to  £18  324. 

The  net.  profit  of  the  Imperial  Tramways  Company  for  1920  was 
£24  840.  Interest  on  debenture  stock  and  the  interim  dividend  on  the 
preference  shares  for  the  half-year  to  June  30  absorbed  £13  650.  A 
dividend  for  the  year  at  4  per  cent,  on  the  ordinary  capital  has  been 
declared  and  £1  390  carried  forward. 

The  directors  of  the  Victoria  Falls  &  Transvaal  Power  Company-, 
Ltd.,  have  declared  a  final  dividend  of  4  per  cent,  on  the  preference 
shares  in  respect  of  1920,  making  10  per  cent.  ;  a  dividend  of  3  per  cent, 
on  account  of  1921  ;  and  a  dividend  on  the  ordinary  shares  of  5  per  cent, 
(all  less  tax)  in  respect  of  1920. 

The  Committee  of  the  Mexican  Light  &  Power,  the  Mexican  Elec- 
tric Light,  the  Pachuca  Light  &  Power  and  the  Mexico  Tramway's 
Companies  have  prepared  a  plan  of  re-organisation  between  the  respec- 
tive companies  and  ths  bondiolders,  and  the  scheme  will  be  submitted 
for  approval  at  meetings  of  the  bondholders. 

The  following  companies  were  Struck  off  the  Register  of  .Joint 
Stock  Companies  on  June  3  :  Bourne  End  Electric  Installation  Com- 
pany, Cold  Light  (Dussaud  Processes),  Kamm's  Zerograph  Syndicate 
( 1905),  Northern  Power  Syndicate,  P-a-y-e  (London)  Syndicate,  Premier 
Electric  and  Hardware  Company. 

The  net  profit  of  Messrs.  Ransomes,  Sims  &  Jefferies,  Ltd.,  for 
the  year  ended  March  31,  after  charging  depreciation  and  providing 
for  interest  on  debenture  stock,  &c.,  was  £15  457,  less  preference 
dividend  for  year  (£11000),  leaving  £4  457,  plus  £36  354  brought  in, 
making  £40  811.  Having  regard  to  present  adverse  trade  conditions, 
fall  in  selhng  values  and  necessity  for  conserving  resources,  the  directors 
do  not  recommend  a  dividend  on  the  ordinary  shares. 

At  the  annual  meeting  of  the  MerthyrElecirio  Traction  &  Lighting 
Company',  Ltd.,  recently  (Mr.  G.  J.  SomerviUe  presiding),  it  was  stated 
that  the  past  year's  net  revenue  showed  a  smaU  increase  compared  with 
the  previous  year,  the  profit,  before  providing  for  debenture  and  other 
interest,  amounting  to  £14  473,  against  £13  393  for  1919.  The  same 
rate  of  dividend  as  that  paid  since  1916,  namely,  6  per  cent.,  was  de- 
clared on  the  ordinarj'  shares,  £5  000  being  placed  to  renewals  and  £1  200 
to  reserve.     The  carry  forward  was  increased  from  £581  to  £1  430. 

During  the  year  1920  the  South  Wales  Electrical  Power  Dis- 
tribution Company  sold  57  043  647  units  of  electrical  energv  compared 
with  45  127  985  in  1919,  an  increase  of  11915  602.  Particulars  of 
receipts  and  expenses  are  contained  in  the  accounts  of  the  Treforest 
Electrical  Consumers  Company,  Ltd,  which  operates  the  company's 
undertaking.  After  payment  of  all  expenses,  the  credit  balance  of  the 
year's  working  was  £34  473,  which,  with  £672  brought  forward,  makes 
£35  149.  Deducting  interest  on  the  prior  lien  debenture  stock  and 
debenture  stock  of  the  company  and  depreciation  of  the  new  plant,  a 
lialance  of  £4  417  is  to  be  carried  forward. 

Mr.  Roscoe  Brunner,  who  presided  over  the  annual  meeting  of  Beunner. 
Mond  &  Company,  Ltd.,  on  the  15th  inst.,  stated  that,  like  most  other 
industrial  undertakings,  the  company  had  suffered  by  trade  depression, 
and  the  profit  was  down  by  about  £32  000.  Trade  had  suffered  the  most 
serious  slump  it  had  ever  known  and  that  had  been  aggravated  by  the 
strike.  The  hard  logic  of  events  had  shown  trade  imion  leaders  that 
their  poUcy  of  fighting  wage  reductions  was  wrong.  There  must  be 
more  reduction  in  wages.  Their  fuel  stocks  were  nearly  exhausted  and 
they  had  had  to  close  their  Winnington  and  Lostock  works,  but  the 
Middlewich  and  Sandbach  works  were  going  on  at  a  low  rate,  and  the 
Silvertown  works  were  going  on  at  about  the  same  rate  as  last  vear. 

The  revenue  of  the  New  General  Traction  Company,  Ltd.,  for  the 
year  ended  March  31  was  £19  486,  and  the  expenditure,  including 
debenture  interest  and  income  tax,  £8  502.  To  the  profit  of  £10  984 
is  added  £9  309  brought  forward,  making  a  total  of  £20  293.  The 
directors  recommend  that  £10  480  should  be  appropriated  to  payment 
of  a  dividend  of  4  per  cent,  (less  tax),  the  balance  of  £9  HI 3  being  carried 


forward.  Xotwithstaiuling  the  continued  satisfactory  expansion  of  the 
Norwich  Electric  Tramway  Company's  tratfics,  the  expenditure  still 
further  increased,  mainly  in  wages,  and  the  result  was  a  decrease  of  net 
revenue.  In  view  of  the  large  amounts  ret]uired  for  reconstruction  of 
track  and  renewal  of  equipment,  the  directors  of  tluit  C'ompany  con- 
sidered it  wise  to  pass  the  dividend  and  transfer  tlie  wliole  balance  of 
profit  to  reserve.  The  Douglas  Tramways  Company  has  fesumed  pay- 
ment of  dividends  on  both  classes  of  its  shares.  There  is  no  change  in 
the  position  of  the  guaranteed  investment  in  the  Philadelphia  under- 
taking (the  Darby,  Media  &  Chester-street  Railway  Company),  but  the 
course  of  sterling  exchange  has  again  further  benefited  the   Company 

The  20th  report  of  the  Lisbon  Electric  Tramways.  Ltd.,  covers 
the  yean!  1919  and  1920.  For  1919,  after  deducting  interest  and 
amortisation  on  the  debentures  of  the  "  Companhia  Carris  de  Ferro  de 
Lisboa,"  interest  on  and  redemption  of  the  debentures  of  the  com- 
pany and  London  expenses,  the  net  profit  was  £74  505,  but  for  the  year 
1920  the  loss  was  £120  006,  or  a  net  loss  on  the  two  years  of  £45  500. 
Deducting  amomit  brought  forward  from  1918  (£11  229)  and  the  balance 
standing  to  cretlit  of  exchange  reserve  (£15  000)  the  debit  to  be  carried 
forward  is  £19  271.  The  number  of  passengers  carried  in  1919  was 
92  143  345  and  the  receipts  Esc.  4  4.54  174,  and  in  1920  the  figures 
were  80  567  940  and  Esc.  6  088  286  respectively.  The  decrease  in  the 
number  of  passengers  in  1920  is  due  to  the  strike,  wliich  commenced 
at  the  end  of  July  and  lasted  until  the  beginning  of  September,  when 
the  service  was  entirely  suspended,  and  also  to  some  small  falling  off 
from  the  increased  fares.  ExiJenditure.  has  again  considerably  increased 
from  Esc.  3  294  241S26  in  1919  to  Esc.  8  808  594.S63  in  1920.  The 
heavy  increase  in  expenses  in  1920  is  not  only  brought  about  through 
the  higher  wages  paid  and  the  increased  cost  of  all  local  supplies  ;  but 
is  particularly  accentuated  by  the  cost  of  all  those  supplies  which  have 
to  be  purchased  outside  of  Portugal  at  enhanced  prices,  this  cost  having 
to  be  ultimately  borne  in  the  very  depreciated  currency  of  that  covmtry. 
On  account  of  the  disastrous  collapse  in  exchange  during  the  period, 
it  has  been  necessaiy  to  make  applications  to  the  Camara  for  increase's 
of  the  tariff,  with  the  result  that  only  partial  relief  has  been  granted. 
The  last  increase  of  fares  was  put  into  force  in  December  last,  but  as  it 
was  totally  inadequate  to  meet  the  expenditure,  an  application  has 
been  made  for  a  further  advance. 

The  net  revenue  of  the  Birmingham  District  Power  &  Traction 
Company,  Ltd.,  for  1920  amotinted  to  £94  946,  and  after  meeting  ex-  . 
penses,  payments  to  local  authorities,  income  tax,  employees'  benefit 
funds  and  National  Insurance,  the  balance  (with  £4  354  brought  forwaid ) 
is  £71  140.  Debenture  stock  interest  absorbed  £18  161  and  debenture 
sinking  fund  £8  985,  provision  for  renewals  £8  000,  and  after  paying 
a  dividend  on  the  ordinary  shares  at  the  rate  of  6  per  cent,  for  the  year, 
£4  .508  has  been  carried  forward. 

At  the  meeting  last  week,  the  chairman  (Mr.  C.  S.  B.  Hilton)  stated  that 
there  was  a  small  f  aUing  off  in  net  receipts  of  £866  in  the  past  year.  The 
gross  traffic  receipts  were  about  £12  000  more  than  in  1919,  but  divi- 
dends and  interest  in  investments  had  fallen  by  almost  a  corresponding 
figure.  The  business  of  the  Shropshire  Power  Company  had  been  pre- 
jucUcially  affected  by  industrial  unrest  and  the  result  of  that  company's 
operations  had  not  come  up  to  expectations.  The  net  residt  was  that 
they  had  an  available  balance  of  £71  140  compared  with  £73  953,  and 
the  directors  recommended  payment  of  a  dividend  on  the  ordinaiy 
shares  at  the  rate  of  6  per  cent.  The  growth  of  expenses  in  all  directions 
had  been  causing  the  directors  grave  anxiety,  as  it  appeared  that  in  the 
immediate  future,  unless  some  considerable  fall  in  the  cost  of  operation 
took  place,  tramway  undertakings  would  hardly  be  able  to  maintain  the 
small  margin  of  profit  which  they  now  earned.  In  1914  the  total  wages 
bill  was  £57  946  for  the  four  tramways  companies  in  the  Birmingham 
and  Midlands  Tramways  Joint  Committee,  but  in  1920  it  amounted  to 
no  less  than  £205*716,  and  in  addition  the  cost  of  power  had  risen  from 
£24  386  to  £60  579.  Li  1914  wages  had  constituted  less  than  one-third 
of  the  traffic  receipts,  while  to-day  the  wage-earners  took  more  than  half 
the  revenue.  The  Company  would  be  unable  to  run  the  services  as 
efficiently  as  in  the  past  unless  some  proper  relation  could  be  reached 
between  revenue  and  expenditure. 

The  directors'  report  of  the  Great  Northern  Telegraph  Co.mpany. 
Ltd.,  for  the  year  1920,  after  setting  out  particulars  of  the  interruptions 
cif  the  company's  lines,  states  that  the  traffic  over  the  cables  in  Eurojje 
and  the  Far  East  has  been  satisfactory,  but  the  economic  crisis  caused  a 
decrease  in  Europe  in  the  latter  half  of  the  year.  Negotiations  are  pro- 
ceeding with  Poland  and  Russia,  and  the  board  hops  to  make  an  early 
arrangement  with  the  latter  for  opening  the  company's  station  in  Petro- 
arad  and  for  transmitting  traffic  between  Europe  and  the  Far  East  via 
the  Russian  land  lines.  Owing  to  the  depreciation  of  the  Danish  crown 
in  relation  to  sterhng,  Mexican  dollars  and  yen  (the  currencies  in  which 
the  company's  principal  income  is  received)  the  results  are  better  than 
in  1919.  Itis  proposed  to  pay  a  total  dividend  and  bonus  of  24  per 
cent.,  or  2  per  cent,  more  than  for  each  of  the  previous  three  years,  and 
£285  892,  or  £144  285  more  than  last  year,  is  carried  forward.  The 
traffic  receipts  and  profit  from  participation  in  other  telegraph  under- 
takings show  an  increase  of  £90  270.  A  minor  part  of  the  increase  is 
due  to  interest  on  the  loan  to  Finland  (£223  222),  having  for  the  first 
time  been  paid  in  1920.  Gain  on  exchange  is  also  £325,863  higher. 
Interest  has  increased  by  £21  477  owing  to  larger  amounts  having  been 
held  in  cash.  The  total  expenditure  was  higher  by  £414  281,  anil 
£416  667  (or  £111  111  more  than  last  year)  has  been  reserved  for  extra- 
ordinary taxes.  The  directors  think  that  the  sum  allocated  to  reserve 
and  renewal  fund  may  properly  be  limited  to  the  amount  rcq  iiired  by  the 
Articles  of  A3SOciation,orin  round  figures  £«  000,  although  the  securities 
ow.ierl  bv  til-  fund  hav,-  aaain  depr^  -iatr-d  by  £101  280.  at;ainst  £138  518. 
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The  value  of  cables  and  landlines.  &c.,  has  been  raised  by  £282  525, 
rcpreseiitiiv_'  the  year's  expenditure  on  eabU's  and  new  buildings. 

Mr.  Henry  C.  Walker,  who  presided  over  the  annual  meeting  of 
Wayoood  Otis,  Ltd.,  last  week,  referred  to  the  difficulties  encountered 
owing  to  the  general  financial  position,  labour  unrest  and  the  falling 
off  of  business.  The  satisfactory  result  of  the  year's  working  was 
largely  due  to  the  number  of  contracts  secured  in  the  previous  period, 
and  in  the  early  part  of  the  year  now  under  review.  Owing  to  difficulties 
caused  by  the  foundry  strike  and  other  troubles,  they  were  unable  to 
obtain  deliveries  of  necessary  materials  to  complete  some  of  the  earlier 
contracts  as  rapidly  as  they  would  have  wished,  but  during  the  past 
12  months  they  had  been  able  to  speed  up  jjroduction  and  increase  the 
output.  During  the  second  half  of  the  year  there  had  been  a  con- 
siderable falling  off  in  the  placing  of  new  contracts,  owing  to  the  un- 
settled position,  and  it  was  still  very  difficult  to  estimate  tdeprobable 
resumption  of  substantial  building  activities,  but  there  were  indications 
in  some  sections  of  the  country  that  new  construction  would  not  be 
much  longer  delayed.  The  company  had  a  number  of  important 
contracts  in  hand.  hTey  were  fitting  the  new  premises  of  Messrs.  Sel 
fridge  &  Company  with  12  of  their  largest  electric  passenger  lifts,  and 
they  were  installing  a  number  of  electric  and  hydraulic  passenger  lifts 
for  -Messrs.  Harrods,  Messrs.  Jolm  Barker  &  Company,  Messrs.  Dickins  & 
Jones  and  Messrs.  Peter  Robinson.  They  had  just  secured  the  contract 
for  fitting  electric  passenger  lifts  in  the  new  County  Hall  for  the  London 
County  Council,  and  there  was  also  a  growing  demand  for  the  small 
hand-power  lift  for  household  and  service  jjurposcs.  The  trading 
profit  amounted  to  £92  264,  and  adding  dividends  on  investments,  &c., 
the  total  was  £108  095,  the  net  profit  amounting  to  £83  069.  They 
had  placed  £30  000  to  reserve  and  £5  000  to  pensions  fund.  They 
were  paying  a  dividend  of  9  per  cent,  on  the  ordinary  shares.  The 
profit  would  enable  a  somewhat  larger  dividend  to  be  paid,  but,  in  view 
of  the  present  financial  position,  he  thought  it  was  wise  to  conserve 
the  company's  resources.  It  was  a  matter  for  regret  that  the  condition 
of  the  engineering  world  made  it  necessary  to  reduce  wages,  but  it  was 
evident  that  until  prices  were  reduced  by  lower  costs  a  resumption  of 
normal  trading,  with  full  employment  could  not  be  looked  for. 


New  Companies. 

The  following  list  is  compiled  from  information  supplied  by  Messrs- 
Jordan  &  Sons,  Ltd.,  company  registration  agents,  Chancery-lane, 
London,  \V.C.2  : — - 

ALBION  PRODUCTS  (1921),  LTD.  (175  073).— Reg.  June  7,  1921, 
capital  t;.")il(l  in  il  sliarcs.  to  carry  on  business  of  manufacturers  of  electro- 
eheniiial  pioihicls  and  apparatus  and  carbide  of  calcium.  Directors, 
C.  Bingham.  C.  H.  Bingham  (jun.),  and  A.  S.  Young.  Reg.  office, 
11,  (Jui-cn  \'ic  toria-street,  E.C.4.     Private  company. 

COWEY  SPRINGS,  LTD.  {175 125).— Reg.  June  9,  capital  £10  000  in 
£1  shares,  to  carry  on  the  business  of  motor,  electrical  and  manufacturing 
engineers,  &c.  Directors,  L.  E.  Cowey  and  R.  D.  Cochrane.  Reg.  office. 
Archer  Works,  Kew  Gardens,  Surrey.     Private  company. 

INSTALLATIONS,  LTD.  (174  998).— Reg.  June  1,  capital  £1000 
in  £  1  slia  res.  to  carry  on  business  of  electricians,  electrical  and  mechanical 
engineers  and  contractoi's.  Reg.  office,  Coleridge  House,  Mount-street, 
Swansea.      Private    comapny. 

STANLEY  PEARCE,  LTD.  (174  921.)— Reg.  May  27,  capital  £200  in 
£1  shares,  to  carry  on  business  of  scientific  instrument  makers.  Reg. 
office,  101,  Waixlour-street,  Soho,  W.  1.     Private  company. 

VICTORIA  ELECTRICAL  (MANCHESTER),  LTD.  (175  145).— Reg. 
.Tune  9,  capital  £6  000  in  £1  shares,  to  acquire  and  ca^ry  on  business  of 
electrical  engineers  and  contractors.  Directors,  R.  Hodgkinson,  J.  R. 
Marsh  and  .J.  R.  Reef.  Reg.  office,  27,  Berry -St.,  Buxton-st.,  London-rd., 
Manchestf:r.      Private  company. 


Benn  Brothers  Joarnals. 


Some  Features  of  the  Cokrent  Issue.s. 

"  Aeronautics." — "  Machines  and  Pilots  in  the  R.A.F.  Pageant  "  ; 
"  The  I>oads  and  Stresses  in  Aeroplanes,"  by  .John  Case  ;  and  "  The 
Medical  As;iect  of  Commercial  Fljing,"  by  .1.  A.  Parsons. 

"  The  Cabinet  Maker." — "  The  L<>chladc  Manor  Furniture  "  ;  and 
"  Students'  Work  at  the  Hammersmith  School  of  Arts  and  Crafts  "  ; 
"  Efforts  to  Raise  the  Standard  of  the  German  Case  and  Wicker  In- 
dustry." 

"  Chemical  Age." — "  Chemistry  of  Agriculture  :  The  Need  for  Re- 
search "  ;  and  "  Review  of  New  Works." 

"  Farm  and  Home." — "  Passing  of  Control  "  ;  "  Successful  Farming"; 
and  "  The  Eightieth  Royal  Show." 

"  The  Fruit-Grower." — "  Packing  and  Grading  Problems  "  (illus- 
trated) ;  "  The  Royal  Show  "  ;  and  "  Artistic  Poster  Schemes  for  the 
Fniit  Industr)'." 

"  Gardening  Illustrated." — "  Crops  in  Very  Sandy  Soil  "  ;  "  The 
Loganberry  "  (illustrated) ;  and  "  Winter  Flowering  Plants  in  Summer 
Quarters." 

"  The  Gas  World." — Special  By-Product  Coking  Section  ;  Sir  George 
Bcilby  on  "  Fuel  Problems  of  the  Future  "  ;  and  "  Work  of  H.M.  Fuel 
Research  Station." 

"  Hardware  Trade  .Journal." — "  Dealing  in  Raw  Material  "  ;  "  Ameri- 
can Efficiency  :  Can  We  Stand  Against  It,"  by  Ernest  J.  P.  Benn  ;  and 
"  New  Implements  at  the  '  Royal '  Agricultural  Show." 


Forty  Years  Ago. 

(The  Electrician,  July  2,  1881.) 

Univeksitv  Coi.r.EGE. — At  the  conversazione  which  took  place  at 
this  college  in  the  beginning  of  this  week,  several  of  the  Crompton  arc 
lights  were  used  to  illuminate  the  quadrangle. 

A  Family  oi'  Inventors. — Under  this  title  the  current  number  of 
"  Cassell's  Magazine  "  has  an  article  on  the  Brothers  Siemens,  with 
portrait  illustrations  of  the  three  brothers,  Frederick,  William  and 
Werner  Siemens. 

The  New  American  Cable. — The  telegraph  steamer  "  Faraday  " 
picked  up  on  Tuesday  the  buoyed  end  of  the  new  American  cable  off 
Land's  End,  and  at  7  a.m.  proceeded  laying  the  mid-ocean  section  of  the 
cable  to  join  the  buoyed  end  off  Newfoundland. 

Electric  Light  in  Edinburgh. — The  North  British  Railway  Com- 
I'any  are  about  to  follow  the  initiative  of  the  Town  Council  of  tnis  city, 
and  will  illuminate  the  Waverley  Station  on  their  line  by  the  electric 
light  in  August  next,  on  the  occasion  of  the  Queen's  visit. 

The  Electrical  Exhibition. — A  small  pond,  about  16  metres  in 
diameter,  and  70  centimetres  deep,  will  be  constructed  near  the  Exhi- 
bition Buildings,  in  the  centre  of  which  a  miniature  lighthouse,  furnished 
with  the  electric  light,  will  be  placed.  M.  Trouve  will  also  exhibit  his 
boat  on  this  pond.  Amongst  the  curiosities  that  will  be  shown  will  be 
a  picture  of  the  16th  century,  said  to  have  come  from  Holland  originally, 
representing  an  old  man  holding  a  peculiarly  shaped  instrument  in  hia 
hand.  In  the  corner  of  the  picture  is  inscribed  a  latin  sentence,  which 
is  construed  thus  :   "By  means  of  salts,  I  will  produce  light." 


Arrani^ements  for  the  Week. 

FRIDAY,  July  1st  (to-day). 

Institution  of  CI^^L  Engineers. 
10.0  a.m.    AtGt.  George-street,  London,  S.W.   Discussion  on  various 
subjects  and  close  of  Engineering  Conference. 
Institution  of  Mechanicai,  Engineers. 
10.30  a.m.     At  Storey's  Gate,  London,  S.W.     Conclusion  of  Con- 
ference on  The  Means  of  Increasing  the  Thermal  Efficiency  of 
Heat  Power  Plants. 
THURSDAY,  July  7th. 

Institution  of  Railway  Signal  Engineers. 
6  }).m.     At  the  Midland  Grand  Hotel,  St.  Panoras,  London,  N.W. 
Paper  on   "  Problems  of  Automatic  Train  Control,"   by  Mr. 
W.  J-  Thorrowgood. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  June  28. 

Copper —  Price.  Inc.            Deo. 

Best  selected per  ton  £71   10     0  —           £1   10    0 

Electro  Wirebars      £76    0     0  —           £2     0    0 

H.C.  wire,  basis    per  lb.  Os.  II  JJd.  —              fjd. 

Sheet Is.    Od.  —                id. 

Phosphor  Bronze  Wire  {Telephone) — 
Phosphor-bronze 

wire,  basis   ,  Is.     3^Jd.  —             ^d. 

Brass  60/40— 

Rod,  basis    „  Os.     SJd.  —                — 

Sheet,  basis  Os.  Ufd.  —               IJd. 

Wire,  basis  „  Os.  Ufd.  —               l|d. 

Pig  Iron — 

Cleveland  Warrants   .    per  ton  £6  10    0  —                — 
Galvanised         steel 

wire.basis  8  SWG           „  £27     0    0  —                — 

Lead  Pig — - 

English     £24  10     0  £1     5     0         — 

Foreign  or  Colonial  --.       „  £23    2     6  £1     0    0         — 

Tin- 
Ingot £166  17     fi  —            £0     2     6 

Wire,  basis  per  lb-  2s.     4d.  Jd.                — 

Salammoniac. — Per  cwt.  753.-70s.        Copper  Sulphate. — Perton£3C. 
Sulphur  (Flowers). — Ton  £15.  Boric  Acid    (Crystals). — Per    ton 

„      (Roll-Brimstone). — Per  ton  £69. 

£14  10s.  Sodium  Bichromate. — Per  lb.  7Jd. 

Sulphuric    Acid    (Pyrites,  168°). —    Sodium  Chlorate. — Per  lb.  4Jd. 
Per  ton,  £9  17s.  6d. 
Rubber. — Para  fine,  lOJd.;  plantation  Ist  latex,  S^d.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helaby  Cables 
and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Co. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Eleotrioian  "  are  ai  8,  Bouverie  Street,  London,  E.C.  4.  Telegrams  : 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  sub.icription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 
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Benn  Brothers'  Journals 

Prices  of  Metals,  Chemicals,  &c 


Notesj. 


The  Engineering  Conference. 

The  Engineering  Conference,  'which  ■was  held  last  week 
at  the  Institution  of  Civil  Engineers  and  of  which  we  give  a 
full  account  in  this  issue,  may,  from  the  electrical  point  of 
view,  be  written  down  as  a  success.  A  fairly  wide  range  of 
practical  subjects  was  covered  in  Section  VII.,  which  dealt 
particularly  with  electrical  matters,  and  electrical  engineers 
also  had  the  ojiportunity  of  hearing  and  taking  part  in  dis- 
cussions on  a  number  of  analogous  subjects,  thus  assisting 
the  cause  of  electrical  development  in  other  fields.  Perhaps 
it  was  because  the  meetings  took  place  in  the  day  time  instead 
of  the  evening,  but  it  seemed  to  us  that  the  speakers  were 
generally  in  livelier,  which  means  more  critical,  vein  than 
usual.  This  may  easily  have  been  due  to  the  necessarily 
compressed  character  of  the  opening  remarks  and  the  con- 
sequent forcing  to  the  front  of  debateable  points.  The 
result  goes  to  show  that  discussions  of  this  kind  on  general 
controversial  matters  connected  with  electrical  jirogress  might 
well  form  a  part  of  the  regular  proceedings  of  the  Institution 
of  Electrical  Engineers.  The  information  brought  to  light 
in  this  way  is  just  as  instructive  and,  being  more  interesting, 
sticks  more  easily  than  that  which  emerges  as  a  result  of  a 
formal  Paper,  when  solemnity  and  involved  utterance  are 
often  the  rule. 

Engineers  as  Arbiters  in  Trade   Disputes. 

In  opening  the  Conference  Mr.  John  Brodib  established 
what  must  be  a  record  in  the  proceedings  of  the  Institution 
of  Ci-vil  Engineers  by  placing  in  the  forefront  of  the  problems 
with  which  engineers  will  have  to  deal  in  the  near  future,  the 
design  and  construction  of  machinery  for  the  jsroper  control 
and  handling  of  matters  that  lead  up  to  cessation  of  pro- 
duction.    Mr.  Brodie  suggested,  as  a  means  for  preventing 


such  disastrous  stoppages  as  that  which  has  just  been  concluded, 
the  appointment  of  an  Engineering  Committee  charged  with 
the  duty  of  carefully  investigating  the  whole  question  of 
ce.ssation  of  ]3roduction,  of  developing  machinery  for  the  i^roper 
judicial  treatment  of  matters  likely  to  lead  to  such  disputes 
and  of  handling  all  such  disputes  when  they  arise.  There 
are  few  engineers  who  wiU  disagree  with  this  view.  We  would 
go  further  and  say  that  the  technical  and  managerial  stafis 
who,  when  friction  'of  this  kind  occurs,  are  now  pushed  into 
the  background  could,  with  their  inside  knowledge  of  the 
responsibilities  of  the  employers  on  the  one  hand  and  of  the 
views  of  the  workmen  on  the  other,  play  a  much  more  im- 
portant part  in  bringing  about  a  settlement  than  they  are 
allowed  to  do  at  present.  A  point  not  mentioned  by  Mr. 
Brodie,  but  to  which  attention  must  be  given  in  this  con- 
nection, is  that  full  opportunity  should  be  pro-vided  for  the 
expression  of  the  true  opinion  of  both  sides.  To  take  only 
one  example  of  the  rigid  control  of  opinion,  the  arrange- 
ments of  the  average  trade  union  ballot  are  at  the  present 
time  most  unsatisfactory,  as  is  sufficiently  obvious  when 
the  small  number  of  the  men  who  have  taken  the  trouble 
to  vote  in  two  recent  ballots  is  evident,  while  on  more  than 
one  occasion  a  ballot  which  has  approved  one  course  has  been 
immediately  followed  by  the  adoption  of  an  entirely  opposite 
course.  Under  such  conditions  a  baOot  does  not  represent 
the    true    opinion  of   those    best    able    to  manage  Labour's 

affairs. 

» 

An  Unjustified  Assumption. 

The  miners'  return  to  work  and  the  settlement  of  the 
engineers'  dispute  without  resource  to  the  strike  weapon 
have  been  the  dual  cause  of  a  display  of  optimism  as  regards 
trade  in  the  near  future,  which  we  can  only  hope  will  be  justi- 
fied. This  extraordinary  resilience  from  the  depression  of 
the  past  few  months  exhibits  itself  in  attempts  to  show  that 
the  world's  markets  are  ours  for  the  asking  and  that  before 
long  a  boom  will  have  taken  the  place  of  a  slump.     We  would 
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do  nothing  to  quench  such  red-hot  enthusiasm.  But  we 
must  point  out  that  those  who  are  responsible  for  such  out- 
pourings have  left  out  of  accoxint  two  fundamental  facts. 
One  is  that  the  condition  of  affairs  during  the  past  few  months 
has  allowed  other  competitors  to  capture  our  markets  and  to 
entrench  themselves  in  positions  from  which  they  can  only 
be  driven  by  mass  attacks,  which  we  are  not  yet  ready  to 
laimch.  The  other  is  that  peace  in  the  industrial  world 
for  at  least  the  time  covered  by  the  agreement  recently  signed 
between  the  two  parties  in  the  mining  industry  is  taken  for 
granted. 

The  Manufacture  of  Electric  Locomotives. 

A  POINT  to  which  electrical  manufacturers  would  do  well 
to  pay  great  attention  was  made  by  Mr.  Roger  T.  Smith  in 
the  course  of  a  discussion  on  the  "Mechanical  Advantages 
of  Electric  Locomotives  compared  with  Steam "  at  the  En- 
gineering Conference  last  week.  As  is  well  known  the  steam 
locomotive  industry  of  this  country  has  been  greatly  ham- 
pered, to  the  point  almost  of  extinction,  by  the  large  railway 
companies  designing  and  building  their  own  locomotives. 
Had  the  policy  of  the  railway  companies  been  different  the 
coxuitry,  as  Mr.  Smith  truly  said,  would  have  taken  an  equal 
position  in  locomotive  building  as  it  has  done  in  shipping. 
It  is  sincerely  to  be  hoped  therefore  that  with  the  development 
of  electric  traction  the  same  policy  will  not  be  followed  in  the 
case  of  the  electric  locomotive,  but  that  on  the  other  hand, 
every  opportunity  will  be  given  to  outside  designers  and  manu- 
facturers to  show  what  they  can  do  in  producing  this  type  of 
equipment.  Such  freedom  of  design  and  manufacture  is  im- 
portant equally  for  commercial  and  technical  reasons,  for  if 
the  most  economic  and  best  engineering  locomotive  is  to  be 
discovered  it  will  only  be  through  the  interaction  of  varying 
ideas  and  methods.  We  were  glad  to  see  that  Sir  Vincent 
Raven  was  impressed  by  the  force  of  these  arguments  and  sees 
no  reason  why  electric  locomotives  should  not  be  supplied 
by  private  firms.  He,  however,  pointed  out  that  recently 
the  North  Eastern  Railway  had  found  it  simply  impossible 
to  get  electric  locomotives  built  outside  and  for  that  reason 
were  forced  to  manufacture  them  themselves.  Another  question 
to  which  close  consideration  must  be  given  is  our  present 
dependence  on  foreign  designs  for  British  electric  traction 
practice.  In  too  many  cases  in  the  past  we  have  accepted 
the  lead  of  Continental  and  American  engineers.  The  time  is 
ripe  for  a  change  in  methods.  This  is  the  other  side  of  the 
picture  and  requires  immediate  consideration  by  the  electrical 
manufacturing  interests  of  the  country.  The  chance  of  a 
new  market  is  theirs,  they  must  not  fail  to  take  it. 

Overhead  v.  Underground   Distribution. 

TiiK  discussion  on  the  Paper  read  by  Mr.  Welbourn  at 
the  Engineering  Conference  rather  misfired  when  it  came  to 
dealing  with  matters  of  detail.  On  the  other  hand,  it  led 
to  the  airing  of  some  interesting  views  on  the  ever-green 
subject  of  the  relative  advantages  of  overhead  and  under- 
ground wires  for  electrical  distribution.  Apart  from  the 
aesthetic  prejudices  of  local  authorities  the  whole  question 
is  now  one  of  economics,  as  though  there  are  some  interesting 
technical  matters  to  be  solved  these  present  no  great  diffi- 
culties, and  it  is  abundantly  evident  that  no  general  solution 
of  them  is  possible.  It  seems,  in  fact,  that  in  the  majority 
of  cases  the  overhead  system  is  more  satisfactory  in  country 
districts  and  the  underground  in  the  more  crowded  areas,  but 
even  to  this  rule  there  are  exceptions,  so  that  the  safest  course 
is  for  each  case  to  be  considered  on  its  merits  and  to  trust 
those  concerned  to  carry  out  the  work  in  the  best  possible 


way.  For  this  rule  does  not  reduce  but  rather  emphasises 
the  need  for  all  work  being  carried  out  with  due  regard  to 
engineering  principles  in  accordance  with  sound  mechanical  and 
electrical  practice,  and  it  is  here  that  many  of  the  points 
made  by  speakers  on  Mr.  Welbourn's  Paper  are  well  worthy 
of  attention  by  those  manufacturing  and  installing  equipment 
for  this  purpose. 

Speculation  and  Practice. 

What  we  have  said  about  Mr.  Welbourn's  Paper  might 
equally  well  be  remarked  about  Mr.  Woodhouse's  contribution, 
which  was  discussed  at  the  same  time,  but,  though  Mr.  Wel- 
bourn's outlook  was  practical,  Mr.  Woodhouse's,  on  this 
occasion  at  least,  was  idealistic.  For  though  his  remarks  form  an 
interesting  speculative  study,  they  give  rise  to  more  than  a  little 
doubt  of  both  the  philosophic  and  the  ordinary  kind.  It  is, 
perhaps,  regrettable,  but  it  is  none  the  less  true  that  the  ques- 
tion of  power  station  erection,  arrangement  and  design  and 
the  equally  interesting  problems  of  transmission  and  distribu- 
tion are  not  settled  by  estimates,  diagrams  and  mathematics 
but  by  the  hard  facts  of  finance  and  material  limitations. 
No  one  knows  this  better  than  Mr.  Woodhouse,  but  as  Mr. 
Atkinson  said,  though  his  arguments  follow  naturally  once 
we  accept  his  premises,  to  accept  those  premises  is  just  what  it 
is  so  difficult  to  do.  This  difficulty  is  increased  by  the  fact 
that,  in  such  matters,  general  principles  cannot  be  safely  laid 
down,  but  the  details  of  every  power  scheme  must  be  worked 
out  in  the  light  of  local  conditions.  Mr.  Woodhouse  is  the 
engineer  of  a  large  power  company  where  some  interesting 
problems,  the  solution  of  which  must  be  of  general  interest, 
are  certainly  engaging  his  attention.  We  should  like  to  hear 
more  about  them  and,  in  exchange,  would  dispense  with  such 
excursions  into  the  realms  of  speculation. 


The  Results  of  a  Legend. 

There  is  no  doubt  that  the  electrical  industry  and  the  cause 
of  electricity  supply  has  suffered  from  the  legend  that  the 
Government  was  about  to  erect  a  number  of  gigantic  power 
stations  as  a  first  step  towards  a  State-aided  electricity  service. 
Though  this  has  often  been  denied  the  idea  still  lingers,  and  we 
are,  therefore,  glad  to  see  that  Mr.  A.  H.  Preece  in  the  course  of 
the  discussion  on  Mr.  Woodhouse's  Paper  at  the  Engineering 
Conference  pointed  out  that  a  500  000  kW  station  could  not 
be  economically  erected  in  this  country  owing  to  coal  and  water 
difficulties.  This  might  well  be  the  first  step  in  an  argument 
that  what  electrical  engineers  want  is  not  a  State  electricity 
service  but  freedom  from  legislative  control  over  thought  and 
deed,  so  that  cheap  electricity  supply  may  be  realised.  State 
interference  will  be  no  aid  to  that  end.  Electrical  engineers, 
and  we  include  the  Electricity  Commissioners  in  the  term, 
have,  apart  from  this  desire,  quite  an  open  mind  as  to  how  cheap 
electricity  supply  i  s  to  be  obtained.  They  are  wedded  to  no  fetish 
and  expect  the  sudden  discovery  of  no  panacea  for  present  ills. 
They  only  ask  to  be  left  alone  to  work  out  their  own  salva- 
tion, freed,  as  far  as  possible,  from  State  aid  and  interference. 
When  the  public  know  this  we  feel  sure  they  will  be  at  one 
with  them. 

More  Joint  Authorities. 

The  lull  in  the  activities  of  supply  undertakers  framing 
schemes  for  the  formation  of  Joint  Electricity  Authorities 
has  been  broken  by  the  proposals  for  the  North-East  Midlands 
and  the  North  Lancashire  and  South  Cumberland  Electricity 
Districts.  The  scheme  for  the  North-East  Midlands  which 
has  been  prepared  by  Sheffield  Corporation  contemplates  a 
Joint  Authority  of  only  18  members,  of  whom  12  would  be 
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appointed  by  the  Sheffield  and  Rotherham  Corporations.  Of 
the  remainder  two  would  represent  the  Chesterfield  and  one 
Doncaster  Borough  Councils,  while  the  County  Councils  of  the 
West  Riding  of  Yorkshire,  Derbyshire,  Nottinghamshire  and 
Liudsey  would  also  have  one  representative  each.  This  is 
an  unusually  small  Authority,  though  this  is  not  in  itself  a 
disadvantage,  for  the  more  compact  such  a  body  is  the  more 
likely  is  it  to  do  really  useful  work.  There  appears,  however, 
to  be  no  provision  for  the  representation  of  Urban  and  Rural 
Councils,  large  consumers,  railway  companies  or  other  interests, 
but  as  the  scheme  is  only  in  draft  form  this  omission  can  be 
rectified.  All  generating  stations  in  the  District  will  be  vested 
in  the  Authority  to  whom  the  existing  purchase  rights  of  local 
authorities  will  be  transferred. 


Technical  Details, 

Ix  the  first  stage,  which  will  cover  a  period  of  five  years,  it 
is  projiosed  to  limit  operations  to  the  inter-linking  of  existing 
stations.  Tins  work  wiU  be  carried  out  graduaUy,  commencing 
with  the  inter-connection  of  the  Neepsend,  Blackburn  Meadows 
and  Rotherham  stations ;  links  will  be  effected  later  between 
Rotherham,  Mexborough  and  Doncaster,  between  Neejisend 
and  Dronfield,  Sheepbridge,  Chesterfield,  Clay  Cross,  Staveley, 
Barlborough  and  Eckington,  and  ultimately  the  principal 
rural  and  industrial  areas  will  also  be  joined.  The 
maxinuim  load  of  the  present  .  undertaking  in  the  period 
mentioned  will  reach  150  000  kW  and  with  the  demands 
of  existing  jirivate  plant  owners  and  collieries  it  is  estimated 
that  the  total  will  be  227  000  kW,  allowing  57  000  kW 
for  spares.  The  existing  plant  installed  and  on  order  will 
provide  206  910  kW,  leaving  only  some  2  000  kW  further  to 
be  provided  by  the  end  of  the  period.  During  the  second 
period  of  development  it  is  estimated  that  the  maximum  load 
will  have  increased  to  280  000  kW,  due  to  an  extra  50  000  kW 
from  authorised  distributors,  40  000  kW  from  the  railways, 
and  20  000  kW  from  the  collieries.  With  a  reasonable 
allowance  for  spares  the  generating  plant  must  have  a  capacity 
of  375  000  kW,  so  that  146  000  kW  of  new  plant  must  be 
provided,  of  which  30  000  kW  will  be  placed  in  Blackburn 
Meadows  and  30  000  kW  in  Rotherham.  It  is  also  proposed 
to  erect  new  stations  at  Doncaster  and  Mexborough  of  90  000k  W, 
to  be  increased  later  to  120  000  kW.  As  the  plants  at  the 
following  stations  become  obsolete  they  will  be  discarded,  jsro- 
vided  an  alternative  and  cheaper  supply  is  available  :  Sheaf- 
street  and  Kelham  Island  stations  at  Sheffield  ;  the  existing 
stations  at  Chesterfield,  Doncaster,  Worksop,  Mexborough 
and  Rotherham  No.  1  station.  The  system  of  generation  will 
be  the  usual  three-phase  at  50  periods.  The  scheme  also  includes 
provision  for  supplying  the  railways  in  the  area  with  an  extra 
high-tension  supply  into  sub-stations  at  convenient  centres. 


Belittling  British  Instruments. 

Among  the  many  extraordinary  statements  which  have  been 
made  for  and  against  the  policy  enshrined  in  the  Safeguarding 
of  Industries  Bill  surely  the  most  extraordinary  must  be  one 
which  appeared  in  a  recent  issue  of  the  "Westminster  Gazette" 
laying  down  as  practically  indisputable  that  the  Weston  type 
of  electrical  maesuring  instrument  was  so  essentially  different 
from  and  superior  to  any  electrical  instrument  of  the  same 
kind  that  it  was  regarded  by  electrical  manufacturers  in  this 
country  as  a  "  basic  tool."  We  have  the  greatest  regard  for 
the  Weston  instrument,  but  we  doubt  whether  even  those  who 
sell  it  make  that  claim  for  it.  This  statement,  of  course,  was  an 
argument  against  the  inclusion  of  electrical  instruments  in  the 
schedule  to  the  Bill  and  for  such  purposes  misrepresentation 
is  not  unusual.  We  are  glad,  therefore,  to  see  that  Mr.  D.  N. 
DuNLOP  has  been  pointing  out  to  our  contemjjorary  that  elec- 
trical instruments  made  in  this  country  are  quite  capable 
of  performing  precisely  the  same  functions  with  as  high  a  degree 


of  accuracy  as  even  the  Weston  instrument.  It  was  a  point 
which  required  making.  For  while  the  tendency  to  praise  the 
deeds  of  days  gone  by  was  a  habit  well  known  even  in  classic 
ages,  in  these  latter  days  there  is  a  further  tendency  to  rate 
the  products  of  every  other  country  but  our  own  at  a  higher 
value  than  anything  we  ourselves  can  manufacture.  It  is  a 
form  of  negative  advertisement  which  does  us  a  good  deal  of 
harm  and  should  be  stopped  even  at  the  expense  of  a  virile 
political  argument. 

Dover  Again, 

The  letter  from  Mr.  W.  Arthur  Jones,  general  secretary  of 
the  Electrical  Power  Engineers'  Association,  on  the  new  policy 
of  the  Dover  Electricity  Committee  with  regard  to  the  payment 
of  their  staff  emphasises  the  point  which  we  made  in  our 
Editorial  Notes  a  week  or  two  ago.  We  are  among  the  most 
ardent  supporters  of  the  settlement  of  industrial  disputes  by 
constitutional  methods,  but  we  admit  that  no  agreement  can 
be  reached  by  such  means  unless  both  sides  show  a  spirit  of 
compromise  and  fair  dealing  in  issues  that  may  happen  to  arise. 
In  this  particular  case  the  authorities  at  Dover  have  thrown 
over  a  definite  agreement  at  the  shortest  notice  and  without 
any  resource  to  the  machinery  which  exists  for  dealing  with 
such  matters.  As  Mr.  Joxes  rightly  says,  it  is  not  a  matter 
which  the  Association  can  afford  to  let  jmss  unchallenged,  and, 
while  wishing  the  Association  every  success  in  bringing  things 
to  a  satisfactory  conclusion,  we  hope  that  it,  in  its  turn,  will  not 
forget  the  need  for  sticking  to  constitutional  methods.  Blore 
than  ever  it  is  becoming  evident  that  the  strike,  and  even  the 
threat  of  a  strike,  bring  more  harm  than  good  to  those  who 
wield  such  weapons.  But  that  does  not  excuse  the  Dover 
Electricity  Committee. 

Progressive  Grimsby. 

The  private  Bill  legislation  of  the  year  is  comparatively 
limited,  but  from  several  points  of  view  the  BiU  of  the  Grimsby 
Corporation  is  of  exceptional  interest.  It  is  a  bidky  measure 
of  216  clauses,  with  three  schedules.  It  confers  extensive 
and  somewhat  unusual  health  and  local  government  powers 
which  at  least  stamp  the  local  authority  as  one  of  the  most 
progressive  and  enterprising  in  the  country.  There  are  19 
parts  to  the  Bill,  but  we  shall  confine  our  attention  to  those 
relating  to  tramways  and  electricity  supply.  The  undertaking 
of  the  Great  Grimsby-street  Tramways  Company  being 
purchasable  by  the  Corporation,  authority  is  given  for  working 
tramways  within  the  borough,  for  constructing  additional 
lines,  and  for  pro\ading  and  operating  a  system  of  trolley 
vehicles.  Apparently  the  tramway  rails  are  to  be  such  as  the 
Minister  of  Transport  may  approve  and  plans  of  the  proposed 
mode  of  construction,  as  well  as  a  statement  of  the  materials 
intended  to  be  used,  are  to  be  submitted  and  approved  by  the 
Minister.  A  penalty  of  £5  a  day  will  be  imposed  for  not 
maintaining  the  rails  and  the  surface  of  the  road  in  good 
condition  and  repair.  If  such  a  penalty  were  imposed  on 
some  tramways  known  to  us,  it  would  cause  them  to  go  into 
liquidation,  but  perhaps  things  are  different  at  Grimsby. 
The  Corporation  also  desires  authority  to  nm  trailer  or  coupled 
cars,  to  convey  road  materials  on  the  tramways  and  light 
parcels  (under  56  lb.)  on  the  trolley  vehicles,  to  purchase 
tramways  outside  the  borough  boundary.  There  are  also 
useful  powers  for  the  regulation  of  motor  traffic. 

A  Wise  Financial  Clause. 

The  revenue  of  the  tramways  and  trolley-vehicle  under- 
takings is  to  be  applied  to  paying  the  working  and 
establishment  expenses  and  to  meeting  the  cost  of  maintenance, 
paying  interest  on  the  capital  and  to  providing  the  necessary 
sinking-fund  appropriations.  If  there  is  any  balance  left,  it  is 
to  be  used  in  extending  and  improving  the  undertaking  and  in 
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providing  a  reserve  fund  (if  the  Corporation  think  fit)  up  to 
two-fifths  of  the  aggregate  capital  expenditure  for  the  time 
being.  Apparently,  the  relief  of  rates  is  not  contemplated, 
and,  though  the  provision  as  to  the  creation  of  a  reserve  might 
be  somewhat  more  compelling,  it  is  a  welcome  change  from 
the  usual  attitude  of  local  authorities  on  this  important 
question.  Any  balance  on  the  trolley-vehicle  branch  of  the 
undertaking  is  to  be  carried  to  the  credit  of  the  tramways,  but 
any  deficiency  on  it  is  to  be  met  out  of  the  tramway  revenue, 
and,  if  that  is  not  sufficient,  out  of  the  borough  rate. 


Additional  Electricity  Supply  Powers. 

The  sections  of  the  Bill  relating  to  electricity  supply  confer 
some  useful  powers  wliich  are  essential  for  modern  supply 
undertakings.  The  Corporation  may  fit  up  showrooms, 
exhibit  specimen  installations  and  give  demonstrations  of  the 
uses  to  which  electrical  energy  may  be  put ;  it  may,  on  giving 
due  notice,  cut  oS  supply  from  any  consumer  who  uses 
electricity  contrary  to  the  terms  of  his  agreement ;  mains 
may  be  laid  in  streets  not  repairable  by  the  inhabitants  at 
large  ;  the  maximum  price  has  been  increased  to  Is.  per  umt, 
but  provision  is  made  for  the  revision  of  the  maximum  charge 
at  the  end  of  three  years  and  at  subsequent  intervals  of  two 
years.  The  Corporation  is  to  be  entitled  to  make  agreements 
for  the  supply  of  electricity  in  bulk  and  to  adopt  any  method 
of  charging  for  energy  that  may  be  selected  subject  to  the 
approval  of  the  Electricity  Commissioners.  Though  some  of 
these  powers  could  be  obtained  by  provisional  order,  the 
Local  Legislation  Committee,  which  considered  the  Bill,  re- 
cognised that  the  Corporation  were  justified  in  including  these 
provisions  in  a  General  Powers  Bill.  This  method  has  distinct 
advantages,  especially  if  the  powers  desired  are  unopposed. 


The  London  Electricity 
Inquiry. 

It  is  devoutly  to  be  hoped  that  the  protracted  inquiry  into 
the  existing  arrangements  for  the  supply  of  electricity  in  the 
London  and  Home  Counties  Electricity  District  will  pro- 
duce some  practical  results  in  the  shape  of  a  comprehensive 
scheme  for  the  whole  or  the  greater  part  of  this  important 
area  and  thus  put  an  end  to  the  present  chaotic  state  of 
affairs.  As  our  readers  are  aware  the  situation  is  complicated 
by  the  multiplicity  and  the  conflicting  interests  of  the  various 
supply  undertakers  and  by  the  mutual  jealousy  of  some  of  the 
local  authorities  in  the  district.  One  result  of  this  conflict 
of  interests  is  that  it  has  been  found  impossible  to  submit  a 
scheme  representative  of  all  parties,  and  the  Electricity  Com- 
missioners have  been  forced  to  consider  no  less  than  six  sets  of 
proposals,  only  three  of  which  cover  the  whole  district 
or  include  the  formation  of  a  Joint  Electricity  Authority 
as  contemplated  by  the  Electricity  Supply  Act  of  1919. 

Engineers  All  Agbeed. 
It  is  not  from  the  engineering  side  that  this  obstacle  has 
arisen,  for  fortunately  there  is  general  agreement  between  the  en- 
gineers of  all  the  parties  as  to  the  general  lines  upon  which 
electricity  supply  development  should  take  place,  but  from  the 
administrative  and  financial  interests  involved  in  the  creation 
of  a  Joint  Authority.  However,  the  time  and  the  energy 
expended  on  the  present  thorough  investigation  of  London's 
electricity  supply  facilities  will  not  be  wasted,  for  though  the 
Commissioners  may  not  find  in  any  of  the  three  big  schemes 
an  acceptable  solution  of  the  present  problem,  each  of  them 
contains  so  many  good  points  that  we  hope  that  by  combin- 
ing what  is  useful  in  them  it  may  be  possible  to  hammer  out  a 


product  which  will  be  acceptable  to  the  great  majority  of  the 
local  authorities  and  supply  companies. 

Change  or  Procedure. 
Realising  the  importance  and  complexity  of  the  problem 
to  be  solved  the  five  Commissioners  attended,  and  each  of  them 
put  a  good  many  relevant  questions  to  the  witnesses.  Early 
in  the  inquiry  it  was  announced  that  each  of  the  promoters  of 
the  three  big  schemes,  the  London  County  Council,  the  Con- 
ference of  Local  Authorities  and  the  London  Electricity  Joint 
Committee  (1920),  Ltd.,  had  reconsidered  the  position  in 
the  light  of  further  particulars  available,  and  had  submitted 
supplementary  technical  particulars  to  the  Commissioners, 
thus  introducing  a  considerable  modification  of  the  original 
schemes.  The  reason  for  this  change  is  purely  financial,  at 
the  which  we  are  not  surprised,  considering  the  present  difficulty 
in  raising  capital  while  the  high  price  of  plant  and  buildings 
would  handicap  any  new  capital  stations.  It  will  be  remem- 
bered that  originally  it  was  proposed  to  erect  four  new  capital 
stations  on  the  Thames  at  Beckton,  Greenwich,  Blackwall 
and  Chiswick,  each  to  have  plant  of  200  000  or  250  000  kW, 
while  two  of  the  existing  electricity  stations  were  to  have 
been  re-constructed  as  capital  stations.  This  ambitious  pro- 
gramme which  was  to  have  been  carried  out  in  two  stages, 
has  been  postponed,  and  in  its  place  we  are  to  have  an 
elaborate  scheme  of  interlinking  with  extensions  of  plant  at 
the  more  up  to  date  and  economical  of  the  existing  generating 
stations. 

Modified  Scheme. 
In  the  first  stage  of  the  modified  scheme,  for  the  completion 
of  which  no  definite  date  is  given  as  this  must  necessarily 
depend  upon  such  circumstances  as  the  demand  for  energy, 
eighteen  of  the  existing  generating  stations  will  be  shut 
down  progressively  and  forty-three  retained ;  and  in  the 
second  stage  twenty-six  of  these  would  gradually  disappear, 
leaving  only  seventeen,  of  which  twelve  are  at  present 
owned  by  companies.  It  is  proposed  to  interconnect  thirty- 
one  of  the  existing  stations  in  the  first  stage,  mainly  by  medium- 
pressure  cables  (11  000  V),  though  there  are  to  be  six  33  000  V 
and  three  20  000  V  cables.  Owing  to  the  high  cost  of  capital 
and  the  abnormal  price  of  plant,  &c.,  it  is  calculated  that  the 
erection  of  the  new  capital  stations  at  present  would  not  per- 
mit electrical  energy  to  be  supplied  more  cheaply  than  if 
the  most  economical  of  the  existing  stations,  which  are  mainly 
in  the  centre  of  the  defined  area,  were  utilised  and  linked  up. 
The  supplementary  particulars  give  the  average  cost  of  energy 
delivered  to  the  feeders  by  authorised  distributors  at  1  'SSSd. 
per  unit,  compared  with  l-488d.  in  the  first  stage  of  the 
original  scheme,  or  r377d.  if  the  estimated  railway  load  of 
200  000  kW  were  included.  By  interlinking  and  by  extend- 
ing some  of  the  existing  stations  there  would  be  a  total 
plant  capacity  of  577  000  kW  in  1925,  which  should  carry  a 
maximum  load  of  nearly  500  000  kW,  allowing  for  reserve 
plant.  By  this  means  it  is  hoped  to  postpone  the  erection 
of  the  capital  stations  imtil  1926  or  later. 

The  Railway  Load. 
It  will  be  remembered  that  one  of  the  reasons  for  passing 
the  1919  Electricity  Act  was  to  provide  a  cheap  supply  of 
electricity  for  the  railways.  It  now  appears  that  the  railway 
companies  and  their  advisers  are  confident  that  they  can 
generate  energy  more  cheaply  themselves  than  any  Joint 
Authority,  and  in  this  they  are  supported  by  Mr.  J.  H.  Riper, 
though  some  of  the  Commissioners  appear  to  be  sceptical. 
The  reason  given  by  Mr.  Rider  for  his  opinion  is  that  the 
Joint  Authority  woiUd  be  compelled  to  provide  a  sinking 
fund  on  its  capital,  while  the  railway  companies,  which  could 
raise  capital  as  cheaply,  would  be  under  no  such  obhgation. 
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Assuming  this  to  be  the  case,  although  it  is  doubtful  if  capi- 
tal could  be  obtained  as  cheaply  by  a  railway  company  as  by 
a  Joint  Authority  with  the  security  of  the  rates  behind  it,  the 
railways  would  not  come  under  the  Joint  Authority,  and  their 
generating  stations  would  not  be  subject  to  that  unified  control 
which  is  so  desirable,  though  they  would  sell  their  surplus 
energy  to  the  Authority.  It  appears  that  in  defining  the 
London  and  Home  Counties  District  the  Commissioners  had 
in  contemjjlation  the  use  of  the  railway  supply  in  the  outlying 
parts  of  the  area,  but  with  the  modified  interlinking  scheme 
it  will  be  some  years  before  mains  can  be  extended  by  the 
Authority  to  Dorking,  Guildford,  Reigate  and  other  parts  on 
account  of  the  cost  involved.  At  all  events,  under  the  modi- 
fied scheme  it  is  clear  that  the  Joint  Authority  would  not  be  in 
a  position  to  meet  the  railway  requirements,  and  so  the  railway 
load  has  been  excluded  from  the  calculations  made  by  the 


engineers. 


Admixisteative  Details. 


A  good  deal  of  time  was  taken  up  in  the  cross-examination 
of  the  witnesses  on  the  question  of  the  constitution  of  the  Joint 
Authority,  on  the  expenses  of  administration  and  other  details. 
The  representatives  of  the  Conference  scheme  attacked 
the  constitution  of  the  Joint  Authority  proposed  by  the 
London  County  Council  as  the  latter's  representation  was 
considered  to  be  too  high,  and  sec.  6  of  the  1919  Act  was 
invoked  in  aid  of  their  objection.  This  clause,  which  lays  down 
that  a  Joint  Authority  is  to  be  representative  of  authorised 
undertakers  in  the  electricity  district,  gives  full  powers  to  the 
Commissioners  to  add  the  representatives  of  the  Council  of  • 
any  county  within  the  district,  local  authorities,  large  con- 
sumers of  electricity  and  other  interests,  and  in  view  of  the 
peculiar  and  important  position  which  the  London  County 
Council  has  always  occupied  in  connection  with  electricity 
supply  it  is,  we  think,  entitled  to  special  treatment.  This 
question  of  representation  is  important,  but  it  is  not  one  of 
immediate  urgency.  Once  the  Joint  Authority  is  formed  and 
in  working  order  the  problem  can  be  tackled,  and  no  doubt, 
under  the  guidance  of  the  Commissioners,  some  general  prin- 
ciples can  be  laid  down  which  will  give  equitable  representation 
to  all  interests. 

The  Companies'  Position. 
The  proposals  submitted  on  behalf  of  the  companies  would 
confine  the  operation  of  the  Joint  Authority  to  an  area  within 
a  radius  of  ten  miles  of  St.  Paul's  at  the  outset,  but  the  feeders 
and  secondary  transmission  system  would  permit  of  extensions 
being  made  to  the  outlying  parts  of  the  defined  district  as 
required.  In  this  restricted  area  the  existing  municipal  and 
company  undertakers  supply  93  jser  cent,  of  the  total  load  in 
the  whole  of  the  district,  and  for  the  sake  of  economy  it  is  not 
proposed  to  give  a  supply  in  the  outer  areas  until  the  demand 
justifies  it.  Another  difference  between  the  companies' 
scheme  and  those  of  the  L.C.C.  and  the  Conference  of  Local 
Authorities  is  that  it  is  not  considered  economical  adminis- 
tration to  have  one  central  authority  for  the  whole  of 
the  electricity  district  and  most  of  the  real  work  would  be 
delegated  to  Technical,  Financial  and  General  Purposes 
Committees.  On  the  other  hand,  the  Joint  Authority  of  the 
Companies  would  be  very  large  and  unwieldy,  consisting  of  about 
sixty-two  members  and  depending  upon  a  number  of  varying 
factors,  such  as  the  number  of  stations  transferred,  the  amount 
lent  to  or  guaranteed  for  the  Authority,  &c.  No  doubt  most 
of  the  useful  work  would  be  done  or  prepared  by  the  committees, 
and  the  Authority,  by  the  very  nature  of  its  size  and  coffiposi- 
tion,  would  have  very  little  real  authority.  In  our  opinion, 
this  is  not  a  desirable  arrangement,  and  it  would  ultimately  lead 
to  friction  between  the  various  local  authorities  in  the  area. 


Financial  Proposals. 
The  first  stage  of  the  amended  scheme  involves  the  provision 
of  only  £1  050  000  new  capital,  and  the  companies  offer  to  lend 
this  sum  to  the  Joint  Authority  on  certain  conditions.  It  is 
also  proposed  to  avoid  the  issue  in  the  initial  stage. of  capital  or 
stock  by  the  Joint  Electricity  Authority,  by  taking  over  on 
leases  the  generating  stations  of  existing  undertakers  at  an 
annual  rent  of  7  per  cent,  of  the  capital  cost,  less  depreciation. 
This  is  an  ingenious,  though  perhaps  not  the  most  economical, 
method  of  getting  over  the  legal  and  other  difficulties  of  the 
situation,  and  it  appears  to  have  found  some  favour  with  the 
Commissioners,  for  on  the  suggestion  of  Sir  John  Snell,  counsel 
for  the  various  schemes  have  agreed  to  confer  with  a  view  to  the 
submission  of  agreed  proposals  on  the  question  of  leasing. 

Area  of  the  Defined  District. 

Another  interlude  in  the  proceedings  was  provided  by  the 
various  authorities  who  objected  to  the  area  as  defined  by  the 
Commissioners.  The  Middlesex  County  Council  wanted  to  be 
excluded,  while  the  Surrey  Company  Council,  only  part  of 
whose  territory  is  included,  wanted  to  come  in.  Watford  and 
Reigate  Urban  Councils  and  the  North  Metropolitan  Electric 
Power  Supply  Company  wanted  to  be  left  out  of  the  L.C.C. 
scheme,  and  the  Watford,  Reigate  and  Epsom  Urban  Councils 
opposed  that  of  the  Conference  of  Local  Authorities,  while 
the  representative  of  Poplar  Borough  Council,  which  objects 
to  all  three  schemes  and  puts  forward  a  fanciful  one  of  its  own, 
had  several  innings  and  cro.ss-examined  every  witness.  The 
moral  of  it  all  is  that  there  is  no  chance  of  an  agreed  scheme, 
representative  of  all  authorities  and  all  interests,  and  we  hope 
therefore  that  the  Commissioners  will  not  pay  much  attention 
to  the  petty,  selfish  views  of  some  of  the  Municipal  Councils 
and  of  one  of  the  County  Councils  involved,  but  bear  in  mind 
the  needs  of  the  area  as  a  whole. 

The  Key  of  the  Situation. 

Of  course,  finance  is  the  key  to  the  situation.  It  is 
essential  to  the  success  of  any  scheme,  but  until  the 
Electricity  Supply  (No.  2)  Bill  is  passed,  local  authorities 
cannot  give  any  financial  assistance  to  the  Authority. 
Apparently,  the  advisers  of  the  London  County  Council  think 
that  the  Bill  will  become  law,  and  their  scheme  is  based  on  this 
assumption.  We  hope  that  they  have  good  grounds  for  their 
belief,  but  as  the  Parliamentary  Session  is  so  advanced  and  the 
Government  programme  so  heavy,  we  are  afraid  that  nothing 
but  an  agreed  measure  could  be  got  through  this  year.  At 
present  there  are  no  signs  of  the  withdrawal  of  opposition  to 
the  Bill,  and  there  is,  therefore,  little  chance  of  its  success 
under  present  circumstances.  In  this  connection  it  is  interest- 
ing to  notice  that  the  London  supply  companies  have  suggested 
that  they  might  provide  the  Joint  Authority  with  capital, 
and  that  the  London  County  Council  should  guarantee  the 
interest  upon  it.  This  would  be  one  way  of  getting  over  the 
present  difficulty,  but  we  are  inclined  to  think  that  if  it  is 
idtra  vires  for  the  County  Council  to  raise  money  for  lending  to 
the  Joint  Authority  it  would  be  equally  illegal  to  pledge  the 
county  rates  by  guaranteeing  interest  on  the  loan  made  by 
the  companies.  However,  so  far  as  we  can  see  the  only 
alternative  to  this  course  would  be  a  combination  of  local 
authorities  under  the  Electric  Lighting  Act  of  1909.  The  com- 
panies are  an  important  factor  in  the  situation,  and  we  are 
pleased  to  see  that  Mr.  Hume  and  other  witnesses  favouring  an 
extension  of  the  period  of  their  concessions  as  authorised  dis- 
tributors. At  present  they  are  purchasable  in  1931,  but  pro- 
vided suitable  terms  can  be  arranged  we  see  no  reason  why  they 
should  be  disturbed  in  their  work  of  distribution.  Some  such 
arrangement  might  easily  reduce  the  full  blast  of  their 
opposition. 
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The  Engineering  Conierence— 1921. 

American   Engineers'   Tribute    to    British   Work. 


The  Ekcineering  Conkkhknce,  whicJi  is  held  iiiidor  the  manage- 
ment of  the  Institution  of  Civil  Engineers,  opened  on  AVednesday 
last  with  the  reception  of  a  deputation  from  t  lie  four  great  engineering 
Institutions  of  America  who  attended  to  present  an  address  express- 
ing the  obligation  which  the  United  States  and  the  woild  generally 
owed  to  British  engineere  for  the  part  they  played  in  winning  th& 
war  and  to  hand  to  Sir  Robert  Hadfield  the  John  Fritz  medal 
which  has  recently  been  awarded  to  him.  Mr.  Ambrose  Swasey, 
past  president  of  the  American  Society  of  Mechanical  Engineers, 
headed  the  deputation. 

The  Engineer  and  Trade  Disputes. 

In  opening  the  conference  Mr.  John  A.  Brodie,  President  of  the 
Institution  of  Civil  Engineers,  said  that  this  was  the  fifth  conference 
of  its  kind  that  had  been  held  since  1897.  It  was  long  overdue  owing 
to  the  war.  When  it  was  decided  to  resume  the  holding  of  the 
conference  this  )car  it  was  hoped  that  the  country  would  have 
returned  to  more  normal  times,  but  unfortunately  that  had  not  been 
the  case.  Recent  events  had  shown  the  great  need  for  machinery 
for  the  proper  control  and  handling  of  all  questions  which  led  up 
to  the  cessation  of  production  particularly  in  branches  of  work 
which  were  of  \'ital  importance  to  the  nation.  Thoughtful  people, 
among  whom  he  incluiled  engineers,  could  not  consider  it  creditable 
that  tile  treatment  of  industrial  disputes  and  their  consequences 
should  be  left  so  largely  to  chance  as  was  too  often  the  case  to-day. 
In  these  matters  he  felt  the  engineer  should  play  the  predominant 
part. 

For  the  competent  engineer  had  a  special  and  intimate  knowledge 
of  workmen  through  coming  into  actual  contact  with  them  and  it 
was  part  of  his  training  to  understand  their  point  of  view,  their 
capabilities  for  producing  work  and  their  possibilities  generally. 
Usually  an  engineer  could  take  an  impartial  view  of  the  questions 
in  dispute  because  he  had  no  special  interest  in  the  employers'  side 
nor  in  that  of  labour.  ■  At  the  present  time  the  prosperity  of  the 
country  was  being  held  back  and  being  endangered  by  harmful 
differences  between  employers  and  workmen,  but  the  ^vhole  question 
of  production,  whether  the  dispute  be  due  to  strikes,  lock-outs  or 
other  causes,  would  have  to  be  gone  into,  the  essentials  carefully 
considered  and  solutions  found.  Perhaps  the  best  way  of  doing 
that  would  be  to  form  an  engineering  committee  charged  with  the 
duty  of  carefully  investigating  the  whole  question  of  stoppages  in 
production,  of  developing  machinery  for  the  proper  judicial  treat- 
ment of  matters  likely  to  lead  up  to  dispute  and  of  handling  all  such 
disputes  when  they  did  arise.  Such  a  step  would  be  a  worthy 
outcome  of  such  an  important  conference  as  the  one  he  was  inaugu- 
rating. He  admitted  that  no  solution  -which  might  be  found  was 
likely  to  satisfy  the  extremists  on  either  side,  nor,  perhaps,  those 
who  made  these  disputes  their  hunting  ground.  Engineers,  how- 
ever, would  not  easily  be  deterred  by  difficulties  of  this  kind  and  he 
was  content  to  leave  it  in  their  hands. 

In  conclusion,  Mr.  Brodie  offered  a  cordial  welcome  to  this 
country  to  the  American  engineers  who  had  come  over  to  present 
the  John  Fritz  medal  to  Sir  Robert  Hadfield  and  commented  upon 
the  presence  of  Lord  Bryce,  who,  he  said,  had  contributed  in  no 
small  degree  to  the  good  feeling  between  tliis  country  and  America. 

A  Message  op  Goodwill. 
Dr.  Ira  N.  Hollis,  past  President  of  the  American  Society  of 
Mechanical  Engineers,  then  delivered  a  message  of  goodwill  from 
American  engineers  to  British  engineers.  He  referred  at  length 
to  the  manner  in  which  the  two  countries  had  fought  side  by  side 
during  th(^  war  and  to  tlio  important  part  which  the  engineering 
institutions  of  both  countries  would  play  in  promoting  good  feeling 
between  them.  The  most  important  problem,  he  said,  was  the 
education  and  training  of  men  for  industry  and  in  this  connection 
the  amalgamation  of  the  four  great  engineering  institutions  in 
America,  viz.,  the  American  Society  of  Civil  Engineers,  the  American 
Society  of  Mechanical  Engineers,  the  American  Institute  of  Mining 
and  Metallurgical  Engineers  and  the  American  Institute  of  Electrical 
Engineers  into  the  United  Engineering  Society  and  its  di\ision  into 
three  i><>partment3,  viz.,  the  Engineering  Societies  Library,  the 
Engineering  Foundation  Board  and  the  Engineering  Council,  was 
important.  This  bo<ly,  which  together  with  the  other  Departments, 
was  centred  in  the  American  Engineering  Societies'  Building,  Kew 
York,  included  all  the  engineering  societies  in  America,  which  now 
had  one  library  common  to  them  all  and  one  central  building  in 
which  their  meetings  and  conferences  were  hedl 


Dr.  W.  C.  Unwin  leplied  on  behaM  of  British  engineers  and  Lord 
Bryce  also  made  a  few  remarks. 

Presentation  of  the  John  Fritz  Medal. 

The  presentation  of  the  John  Fritz  medal  was  then  made  to' Sir 
Robert  Hadfield  by  Mi-.  Ambrose  Swasey.  Chairman  of  the 
Award  Board  of  the  four  institutions  which  had  been  formed  to  make 
the  award.  In  a  brief  speech,  Mr.  Swasey  referred  to  tl«'.  work  of 
Sir  Robert  Hadfield,  both  as  a  gieat  leader  of  industry  and  as  a 
scientific  man. 

It  may  be  mentioned  that  the  John  Fritz  medal  is  a  gold  medal 
presented  for  achievement  in  applied  science  as  a  memorial  to  the 
great  metallurgical  engineer  -whose  name  it  bears.  John  Fritz, 
who  was  born  in  America  in  1822,  accomplished  many  remarkable 
achievements  in  engineering  during  his  long  career.  He  died  in 
1913,  but  it  was  on  the  occasion  of  his  80th  birthday  in  1902  that 
the  four  American  engineering  societies  were  instrumental  in  obtain- 
ing a  large  sum  of  money  to  form  the  John  Fritz  Medal  Foundation. 
John  Fritz  -was  largel}-  instrumental  in  the  foundation  of  the  Beth- 
lehem steel  works,  and  erected  the  100  ton  steam  hammer  which  at 
the  time  was  one  of  the  marvels  of  the  engineering  world.  The 
medal  is  awarded  irrespective  of  nationality  or  sex  for  scientific 
and  industrial  achievement  in  any  field  of  pure  or  applied  science, 
and  it  has  already  been  awarded  twice  in  Great  Britain  to  Lord 
Kelvin  in  1905  and  to  Sir  William  White  in  1911. 

Sir  llOBEET  Hadfield  made  a  brief  speech  thanking  the  American 
societies  for  conferring  this  honour  upon  him,  adding  a  personal 
touch  about  the  kindness  of  the  Board  of  Award.  It  would,  he  said, 
have  been  his  great  pleasure  to  go  to  Kew-  York  to  receive  this  high 
distinction  ;  owing,  howj»ver,  to  the  disturbed  industrial  conditions 
prevailing  here  he  felt  it  was  undesirable  to  leave  this  country  at 
this  time,  and  recognising  the  position,  the  Board  of  Award  promptly 
replied  that  they  would  send  a  deputation  to  this  country  to  confer 
the  medal  upon  him  here. 

The  work  of  the  Sections  of  the  Conference  was  then  entered  upon, 
an^  an  account  of  some  of  the  proceedings  is  given  below. 

PROCEEDINGS  IN  SECTION  VII. 

The  meeting  of  Section  VIL,  which  covers  Electricity  Works  and 
Power  Transmission,  was  presided  over  by  Mr.  Lle-welyn  Atkin- 
son, who  expressed  regret  at  the  inability  of  Sir  John  Snell  to  take 
the  chair,  owing  to  the  fact  that  the  Electricity  Commissioners  were 
still  considering  the  London  electricity  supply  problem. 

The  jiurpose  of  the  Conference,  Mr.  Atkinson  j-)ointed  out,  was 
to  afford  an  opportunity  for  the  discussion  of  subjects  which  though 
of  burning  interest  to  the  profession  did  not  always  lend  them- 
selves to  the  reading  of  formal  Papers.  It  was  a  hapijy  omen  that 
the  coal  strike  had  now  come  to  an  end,  and  that  our  industrial  and 
engineering  life  would  soon  be  getting  into  motion  again.  He 
echoed  the  thought  that  had  been  expressed  by  several  speakers  that 
morning,  that  much  might  have  been  saved  if  an  efficient  organisa- 
tion for  a  conference  in  the  industrial  world  had  existed.  Some  such 
organisation  was  necessary  to  bring  the  consumer  as  well  as  the 
skilled  worker  and  the  shareholder  into  phase. 

A  discussion  on  "  Low  Power  Factor  "  was  then  opened  by  Mr. 
R.  O.  Kapp,  whose  introductory  remarks  we  give  in  abstract  below. 

Low   Power-factor. 

Uy    R,    O.    KAPP,    B.So. 

The  principal  disadvantages  of  a  low  power-factor  from  the 
supply  engineer's  point  of  view  are  : — 

1.  The  capital  cost  of  the  electrical  part  of  an  undertaking  is 
inversely  proportional  to  the  power- factor,  so  that  if  the  tariff  were 
worked  out  on  the  assumption  that  the  average  jiower-factor 
woidd  be  0-8,  it  would  pay  the  undertaking  to  offer  a  rebate  of 
anything  up  to  5s.  per  1  000  units  to  any  consumer  improving  his 
power-factor  to  unity. 

2.  Wherever  the  station  busbars  are  sub-divided  by  reactances 
and  power  has  to  be  sujiplied  from  one  busbar  section  to  another 
with  a  bad  po«-er-factor  the  regulation  is  very  bad  and  the  altcrnatots 
on  the  more  heavily  loaded  sections  supply  an  undue  proportion 
of  wattless  current,  so  that  the  alternators  on  this  section,  if  designed 
for  the  average  power-factor  of  the  system,  are  fully  loaded  while 
the  steam  turbines  are  not  fully  loaded.  The  result  is  high-steam 
consumption. 

3.  Wherever  a  district  has  a  high-voltage  supply  through  step-up 
and   step-down   transformers,    the    fluctuation   of   the   consumer'^ 
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volts  is  sreatly  increased  by  a  bad  power-factor.  So  a  consumer 
having  a' bad  power-factor  becomes  a  nuisance  to  his  neighbom's 
as  well  as  an  expense  to  the  supply  undertaking. 

4.  Unless  special  methods  of  power-factor  improvement  are 
installed  the  light  load  power-factor  is  considerably  worse  than  that 
at  full  load  on  most  installations.  In  consequence  the  alternators 
are  fully  loaded  and  the  tui-bines  lightly  loaded,  and  the  steam 
consumption  at  light  load  such  as  during  week-ends  and  during 
periods  of  trade  depression  is  unduly  high. 

•  The  first  of  the  points  mentionecl  above  is  more  important  the 
laro-er  the  undertaking,  as  the  cost  of  the  distribution  system 
increases  the  more  the  generation  of  electricity  is  centralised. 
Arguments  2  and  3  apply  almost  exclusively  to  large  undertakings. 
The  question  of  power-factor  improvement  is  therefore  one  of 
oTowing  importance.  We  could  sometimes  neglect  it  in  the  past ; 
we  shall  not  be  able  to  afford  to  neglect  it  on  the  super-power 
schemes  of  the  futm-e. 

Effective  Power-factoe  Improvement. 
To  be  effective,  power-factor  improvement  must  be  carried  out 
at  the  far  end  of  feeders.  There  is  no  technical  difficulty  about 
this.  ',  A  number  of  devices  are  on  the  market,  and  have  been  in 
use  for  many  years.  Their  capital  and  running  costs  are  generally 
much  less  than  the  cost  of  a  bad  power-factor.  The  difficulties  of 
supervision  and  divided  responsibiUty  make  it  undesirable  for  the 
supply  undertaking  to  pay  for  devices  which  are  accessories  to  the 
consumer's  plant,  and  so  the  problem  for  the  supply  engineer  is  to 
devise  a  tariff  which  will  cause  the  consumer  to  instal  such  devices. 

Tariffs  as  an  Aid  to  Higher  PowER-F.iCTOKS. 

To  be  effective,  such  a  tariff  must  make  sufficient  difference 
between  the  electricity  bill  for  a  good  and  a  bad  power-factor  to 
make  it  worth  the  consumer's  while  to  effect  the  neces.sary  improve- 
ment, it  must  be  simple  and  free  from  ambiguity.  The  consumer  must 
be  convinced  that  it  is  fair.  It  should  be  based  on  integrating  or 
recording  instruments  rather  than  on  indicating  instruments,  as 
the  latter  type  of  instrument  may  be  giving  anything  but  a  fair 
average  figure  at  the  time  when  it  is  read.  It  must  be  possible  to 
determine  the  quantities  for  which  a  charge  is  made  with  accuracy, 
and  the  instruments  for  doing  this  must  be  inexpensive. 

A  method  of  charging  frequently  employed  is  a  slight  extension 
of  the  usual  two-j^art  tariff.  In  addition  to  a  small  charge  per  unit, 
a  fixed  charge  per  kilovoltampere  of  maximum  demand  is  made. 
This  charge  places  power-factor  and  load-factor  on  the  same  basis, 
which  is  not  quite  justifiable.  A  bad  load- factor  affects  the  capital  cost 
per  unit  sold  of  the  whole  undertaking,  a  bad  power- factor  only  that 
of  the  electrical  part.  On  the  other  hand,  a  bad  power-factor  has 
other  drawbacks  besides  those  of  increasing  the  cajiital  charges  per 
unit.  The  power-factor  is  under  the  consumer's  control ;  generally 
the  load-factor  is  not.  A  tariff  which  deals  jointly  with  both  is  not 
likely  to  make  it  sufficiently  obvious  to  the  consumer  how  he  can 
reduce  his  bill  by  installing  power-factor  improving  devices.  Another 
drawback  of  tliis  method  of  charging  is  that  no  satisfactory 
maxunum  demand  kilovoltampere  meter  is  yet  in  use.  Those  used 
are  really  maximum  cm-rent  meters,  so  they  depend  on  the  constancy 
of  the  supply  voltage  for  their  accuracy. 

Advantages  of  the  Aeno  Tariff. 
The  above  disadvantages  do  not  appear  to  be  serious  and  have 
not  prevented  this  system  from  being  adopted  by  some  under- 
takings, but  other  more  direct  methods  would  appear  to  meet  the 
case  better.  One  such  is  the  well-known  Arno  tariff.  This  is  a 
charge  per  unit  consisting  of  two  parts.  The  first  part  covers  the 
works  costs  and  as  much  of  establishment  charges  and  capital  charges 
on  the  non-electrical  part  of  the  undertaking  as  is  to  be  paid  for  by 
power  consumers.  The  second  part  covers  the  capital  charges  on 
the  electrical  part  of  the  undertaking.  A  single  meter  is  used 
which  integrates  idlowatt  hours  plus  a  fraction  of  kilovoltampere 
hours,  so  that  the  bill  can  be  based  on  a  single  reading.  A 
modification  of  this  tariff  has  been  suggested  in  which  two  standard 
watt-hour  meters  are  used,  and  a  simple  computation  from  their 
readings  gives  a  very  close  approximation  to  the  Arao  charge,  which 
is  the  scientifically  accurate  one. 

Bonuses  for  CoNsniifiRS. 
.All  these  methods  suffer  from  one  drawback.  The  consumer  is 
paying  for  something  of  which  he  does  not  get  the  benefit :  that 
is,  he  is  paying  in  one  way  or  another  for  the  idle  component  of 
power.  \o  doubt,  if  supply  undertakings  start  an  educational 
campaign  consumers  will  eventually  come  to  understand  that  such 
charges  are  not  only  fair,  but  to  the  interest  of  everyone  concerned. 
They  wiU  find  it  much  easier  to  understand  this,  however,  if  the 
adjustment  takes  the  form  of  a  bonus  for  a  good  power-factor 


rather  than  a  penalty  for  a  bad  one.  It  is  suggested  that  tariffs 
should  be  based  on  the  assumption  that  the  average  power-factor 
will  be  0-8.  It  is  reasonable  to  eipect  consumers  to  have  a  power- 
factor  of  this  value  without  any  special  apjiUances,  so  very  heavy 
penalties  may  be  exacted  for  values  below  0-8.  If  the  consumer 
improves  his  power-factor  above  0-8  the  supply  undertaking  should 
allow  a  bonus  of  so  many  pence  per  1  000  units  for  every  1  per  cent., 
by  which  the  average  power-factor 'as  shown  by  the  readings  of  two 
standard  integrating  watt-hour-meters  is  improved. 

DISCUSSION 

The  Chairman  remarked  that  the  question  of  power  factor  was 
becoming  a  serious  matter  now  that  the  era  of  large  stations  and  wide 
distribution  had  begun.  The  devices  for  rectifying  lagging  current  to 
which  Mr.  Kapp  had  referred  could  be  grouped  under  a  number  of 
headings.  But  all  these  systems  involved  additional  appUances  which 
did  not  necessarily  automatically  adjust  themselves  to  the  amount  of 
current  that  was  being  provided.  Sufficient  attention  had  not  been  paid 
in  this  country  to  the  possibility  of  emxiloying  asynchronous  motors 
which  ran  with  unity  power  factor  on  practically  all  loads.  This  type 
of  motor  had  been  developed  to  a  considerable  extent  in  the  United 
States,  and  should  have  an  added  interest  over  here  in  view  of  Mr.  Kapp's 
suggestion  to  give  a  bonus  to  those  who  improved  their  power  factor. 

The  CoNScnviER  Pays. 

Dr.  S.  P.  Smith  said  that  the  problem  of  power  factor  improvement 
was  well  understood  from  the  technical  point  of  view,  but  had  been 
rendered  more  acute  by  high  costs.  It  had  not  been  seriously  attacked, 
perhaps,  because  it  had  not  yet  sufficient  economic  importance.  It  was 
important  to  note  that  low  power  factor  was  eventually  paid  for  by  the 
consumer  either  in  the  fonn  of  rectifying  apparatus  or  in  tariffs.  The 
more  just  arrangement  seemed  to  be  to  make  the  consumer  himself  put 
down  apparatus,  because  it  got  at  the  man  who  was  eausmg  the  trouble. 
In  the  case  of  a  level  tariff  rate  a  consumer  with  a  high  power  factor  was 
penalised  to  help  the  consumer  with  the  low  power  factor.  The  installa- 
tion of  rectifying  apparatus  might  mean  the  employment  of  additional 
skilled  attendants,  and  that  must  be  taken  into  account.  Mr.  Kapp  had 
referred  to  the  use  of  reactances  but  Dr.  Smith  thought  that  reactances 
were  really  a  feature  of  the  transitory  stage  through  which  we  were  now 
passing,  and  that,  in  time,  every  part  of  the  circuit  would  beso'safethat 
nothing  would  be  damaged  under  any  short-circuit  concUtions.  Though 
the  alternating  current  commutator  motor  was  theoretically  intinitely 
superior,  in  practice  it  was  very  much  inferior  to  the  simple  induction 
motor.  Tliis  must  be  emphasised  because  the  feeling  against  the  alter- 
nating current  commutator  motor  was  getting  a  Uttle  milder,  and  with 
the  necessity  for  speed  control  it  was  certainly  an  economic  solution  to 
use  such  an  apparatus  and,  if  it  were  possible,  at  the  same  time  to  keep 
a  high  power  factor. 

Mr.  W.  R.  Coopee  thought  the  psychological  side  of  the  subject  was 
important.  The  consumer  did  not  want  to  spend  money  on  plant,  and 
certainly  not  on  rotary  plant,  which  required  attention.  That  was  a 
strong  argument  for  the  condenser. 

The  Electric  Furnace  as  an  Improver. 
Mr.  S.  E.  Fedden  said  that  he  had  been  up  against  the  power  factor 
question  for  j-ears,  and  th^ugli  he  had  tried  many  methods  for  improving 
it,  the  problem  became-  mhih  iiii|iiirtant  as  his  undertaking  grew.  Origin- 
ally, he  had  a  tariff  wliirli  p,  nalisid  consumers  with  motors  whose  power 
factor  was  less  than  U-S,  but  this  was  unpopular  with  the  manufacturei-s. 
He  then  specified  that  the  alternators  should  do  their  full  load  at  0-t>5 
power  factor,  but  this  was  increased  to  0-8  by  the  introduction  of  the 
electric  furnace,  which  was  a  wonderful  rectifier  of  power  factor  up  to  a 
certain  point.  Rolling  miUs  were  the  greatest  sinners  in  this  respect, 
and  he  proposed  making  them  pay  for  their  low  power  factor.  The 
difficulties  of  low  power  factor  would  be  much  increased  with  super 
station  schemes  where  they  generated  at  a  fairly  low  voltage,  and  then 
transformed  up  for  transmission  and  do-wn  again  for  distribution.  Indi- 
viduals who  were  the  cause  of  low  power  factor  were  the  people  wlio 
ought  to  be  made  to  pay  and  some  tariff  should  be  designed  which  would 
be  sufficient  incentive  to  put  in  a  rectifier.  A  power  factor  of  0-8  was 
satisfactory  and  to  raise  it  to  unity  was  not  worth  while. 

The  Cost  Factor. 

Mr.  W.  M.  Selvey  said  that  there  was  no  real  scientific  problem  in 
connection  with  power  factor  which  could  not  be  solved  at  a  cost.  If, 
as  the  author  said,  capital  and  running  costs  were  generally  much  less 
than  a  bad  power  factor  that  placed  the  onus  entirely  upon  the  supply 
authority.  It  was  very  encouraging  to  find  that  E.D.A.  had  meniorialised 
the  Electricity  Commissioners  on  the  question  of  standardising  tariffs 
on  a  kilovoltampere  basis.  He  befieved  the  question  would  have  to  be 
faced  by  using  tariffs  on  the  lines  suggested  by  the  author.  But 
it  was  the  magnetising  current  of  the  motors  which  caused  the  low  power 
factor  and  the  tariff  might  have  to  be  based,  not  on  the  kilovoltamjicrc 
demand  but  on  the  kilowatts  installed. 

Is  it  Worth  While  ? 

Mr.  C.  P.  Sparks  wondered  whether  the  improvement  of  pow<-r  fai-lor 
on  the  lines  .suggested  was  worth  while.  He  gave  instances  of  (wo  cases 
where  power  factor  correction  was  obviouslycommerciallyadvantagcous 
and  argued  from  these,  that  power  factor  correction  was  a  coinmercial 
proposition  which  should  be  employed  on  a  larger  scale  than  it  was  at 
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present.  It  was  unfair  that  the  consumers  as  a  whole  should  pay  for 
this  correction  as  only  a  certain  percentage  were  rcsjwnsible  for  the  low 
power  factor,  and  he  was  entirely  in  agreement  with  the  suggestion  that 
power  factor  should  be  taken  into  account  in  fixing  the  tariff.  A 
figure  of  0-8  could  be  taken  as  a  basis  as  working  to  unity  powerfactor  was 
uncommercial.  If  the  undertakers  could  not  tempt  people  by  such 
tariffs  they  must  provide  sjx'ciql  apparatus  to  obtain  the  necessary 
improvement. 

Mr.  A.  H.  Dykes  said  a  system  he  had  found  effective  was  to  charge 
on  the  kilovoltampere  basis,  using  a  simple  maximum  current  indicator 
to  measure  the  maximum  kilovoltampere  together  with  a  running 
charge  per  unit.  He  assumed  a  standard  power  factor  of  0-8.  He  had 
had  very  good  results  from  condensers  installed  at  stations  where  the 
power  factor  had  to  bo  improved  but  there  was  no  doubt  that  the 
proper  place  for  such  apparatus  was  on  the  consumers  premises.  Some 
moditication  of  the  Arno  sy.stem  seemed  to  offer thegreatest advantages. 

In  reply  to  the  Chaiksian,  Mr.  Feddes  said  that  the  effect  of  the  steel 
furnaces  was  that  they  gave  a  large  load  at  a  good  power  factor  so 
improving  the  whole. 

Low  Power  Factor  axd  Diversitt. 

Mr.  J.  R.  Blaikie  said  that  if  an  intermittently  running  power  load 
was  charged  for  on  a  low  power  factor  basis  it  simply  meant  that  the  plant 
at  the  station  was  hired  by  the  quarter  or  the  year.  Low  power  factor 
consumers  got  no  advantage  from  diversity  to  which  they  contributed 
very  largely,  and  tliey  also  paid  the  penalty  for  their  low  power  factor. 
As  regards  charging  it  was  quite  easyto  applya  powerfactor  basis  with  a 
different  scale  of  fixed  charges,  i.e.,  consumers  could  be  classified  accord- 
ing to  power  factor  and  a  fixed  charge  arranged  for  each  class.  The 
apparatus  required  would  simply  be  a  maximumdemand  current  meter. 
It  had  been  said  that  commutator  motors  were  neglected  in  England, 
but  there  was  one  designed  by  Mr.  Greedy  and  manufactured  by 
Parkinsons,  which  operated  marvellously  well,  due,  he  thought,  largely 
to  improvcment-s  in  carbon  brushes,  which  got  ridof  excessive  sparking 
at  the  commutators.  If  commutator  motors  were  employed  there  was 
a  chance  for  single-phase.  Another  aspect  of  the  problem  was  how 
far  the  central  station  contributed  to  bad  jjower  factor.  The  number 
of  transformers  in  circuit  might  have  a  great  deal  to  do  with  it ;  this 
should  be  taken  into  account  in  framing  a  tariff  with  large  consumers. 

Mr.  R.  O.  Kapp,  in  reply,  said  a  0-8  power  factor  could  be  obtained 
with  reasonably  good  meters,  but  to  obtain  a  better  power  factor  he 
thought  that  something  in  the  nature  of  condensers  or  other  plant  would 
have  to  be  installed  at  a  cost  of  between  30s.  and  50s.  per  kilowatt  in 
srder  to  improve  the  power  factor  from  about  0-8  to  0-95.  Improving  the 
powerfactor  from  0-95  to  unity  would  cost  a  great  deal  more,  but  as  had 
been  shown  in  the  Paper  the  cost  of  bad  power  factor  was  very  much 
more  per  kilowatt  than  the  cost  per  kilowatt  of  power  factor  of  im- 
proving apparatus,  and  it  seemed  probable  therefore  that  it  would  pay 
to  install  devices  which  improved  the  power  factor  beyond  0-8. 

EXHAUST  STEAM. 

In  Section  III.,  which  deals  with  machineiy,  a  Paper  on  "  Exhaust 
Steam"  was  read  by  Mr.  E.  R.  Dolby.  We  give  an  abstract  of  the 
Paper  and  an  account  of  the  discussion  below. 

Exhaust  Steam  :  Its  Employment  for 
PoM^er  Heating,  etc. 

By   E.   R.   DOLBT. 

The  expression  "  exhaust  steam  "  may  be  defined  as  "  steam 
which  has  passed  through  a  prime  mover."  No  limitation  of  pres- 
sure is  suggested,  as  it  may  vary  from  that  of  the  atmosphere  to 
60  lb.  per  square  inch  or  even  higher.  The  deciding  factor  wiU 
naturally  be  the  specific  purpose  for  which  it  is  to  be  employed. 

Exhaust  steam  may  be  employed  for  the  generation  of  power,  or 
electrical  energy,  or  for  heating,  drj-ing,  cooking.  The  problem 
before  us  is  the  better  utilisation  of  the  heat  in  the  steam.  This 
subject  comes  before  the  engineer  not  as  a  theoretical  problem, 
but  as  a  practical  question  relating  to  a  given  factory,  mine,  public 
institution  or  business  premises.  If  in  a  given  case  there  is  a  constant 
demand  for  power,  and  at  the  same  time  a  demand  for  heat  which 
may  be  exactly  supplied  by  the  utilisation  of  the  heat  ejected  by  the 
prime  mover,  then  the  solution  of  the  problem  is  simple.  In  practice 
this  ideal  condition  is  rarely  met,  and  probably  never  subsists  for 
the  entire  year. 

The  Distribution  of  Steam. 

In  the  opinion  of  the  Author,  the  most  efficient  utilisation  of  the 
thermal  value  in  coal  cannot  be  obtained  until  there  are  sets  of 
public;  mains  provided  by  the  community  for  public  utility.  One 
set  of  mains  might  receive  electrical  energy  in  the  form  of  alter- 
nating current  at  a  standard  pressure  and  frequency ;  another 
set  might  receive  steam  at  a  pressure  of  o  lb.  to  10  lb.  per  square 
inch  ;  while  a  third  set  would  deliver  water  at  a  temperature  of 
180°F.  to  200-'F.  The  electrical  energy,  steam  and  hot  water  would 
bo  by-products  from  scattered  installations  comprising  prime 
movers  driven  by  steam. 

The  subsidiary  electric  mains  would  be  coupled  to  the  existing 
public  supply  mains,  as  is  now  the  case  on  the  North-east  coast  of 


England,  the  consumer  being  paid  for  what  he  dehvers  and  charged 
for  what  he  consumes.  The  steam  mains  would  furnish  direct 
heating  in  radiators,  drying-chambers  and  calorifiers  for  the  supply 
of  domestic  hot  water,  and  wherever  practicable  the  condensate 
would  be  drawn  back  by  an  air-pump  to  the  starting  point.  Such 
mains  are  common  in  the  United  States,  although  rare  in  Great 
Britain,  where,  however,  several  large  blocks  of  buildings  in  Man- 
chester are  supplied  with  exhaust  steam  from  an  electric  generating 
station.  The  hot-water  mains  would  convey  water  heated  in  ex- 
haust steam  calorifiers  and  circulated  by  pumps.  In  some  instances, 
owing  to  the  configuration  of  the  ground,  and  the  height  of  the 
buildings,  steam  mains  would  be  preferable,  while  in  other  cases 
hot-water  mains  would  be  better. 

Where  Power  Only  is  Required. 

If  steam  be  employed  solely  for  power  purposes  with  a  fairly 
steady  load,  and  condensing  engines  are  used,  then  the  saving  of 
the  thermal  loss  in  the  condensing  water  ma}'  be  obviated  by  elimi- 
nating the  condenser,  pro-s-iding  steam  at  a  somewhat  higher  pres- 
sure and  discharging  the  exhaust  at,  say,  5  lb.  back  pressure  into  a 
public  steam  main.  Electrical  power  from  the  public  mains  might 
in  some  cases  be  substituted  with  advantage. 

If  the  load  is  intermittent,  such  as  that  of  colliery  winding,  hauling, 
&c.,  then  the  engines  are  usually  of  the  simple  type  and  exhaust 
to  the  atmosphere  direct.  If  more  power  be  required,  then  the 
exhaust  may  be  passed  first  into  an  accumulator,  of  one  of  the 
well-known  types,  and  thence  into  an  exhaust  steam  turbine.  If 
extra  power  is  not  required,  then  this  turbine  can  be  used  to  drive 
an  alternator,  and  the  current  delivered  to  the  public  electricity 
mains.  The  heat  loss  in  the  condensing  water  would  stiU  continue, 
but  this  could  be  ob^•iated  by  omitting  the  turbine  and  discharging 
from  the  accumulator  to  the  public  steam  mains. 

Power  akd  Other  Uses. 

If  the  other  uses  require  steam  at  about  atmospheric  pressure 
only,  then  steam  engines  or  steam  turbines  may  be  used  for  power 
only,  or  for  electrical  energy  also ;  they  would  be  non-condensing, 
and  the  exhaust  at  a  back  pressure  not  exceeding  1  lb.  would  be 
taken  into  the  private  heating  mains,  and  an  air  pump  used  on  the 
return.  Steam  at  this  temperature  would  not  boil  water,  but 
it  could  be  used  for  drying,  air  heating,  water  heating  and  in 
radiators. 

If  rapid  boiling  or  high-temperature  heating  be  necessary,,  as  is 
quite  general  in  paper-mills,  chemical  works,  &c.,  then  the  stop- 
valve  pressure  would  be  selected  so  that  the  necessary  power  could 
be  obtained  from  the  prime  mover  within  the  assumed  fall  of  pres- 
sure. With  steam  turbines  several  different  "  pass-out "  pressures 
may  be  selected,  saj-  60  lb.  for  cooking  the  raw  product,  and  15  lb. 
to  30  lb.  for  heating  the  drying  cyhnders.  If  reciprocating  engines 
were  used,  they  would  be  of  the  simple  type  exhausting  at  the  highest 
back  pressure  desired. 

The  methods  of  allocating  charges  to  the  various  purposes  for 
which  the  heat  is  emplo3'ed  are  often  fallacious.  The  Author  is  of 
opinion  that  the  thermal  units  employed  for  each  service  should 
be  charged  to  that  service,  and  that  all  costs  of  labour,  fuel,  stores, 
taxation,  interest  and  sinking  fund  should  be  charged  pro  rata  on 
the  thermal  units  consumed  by  each  service. 

The  Economics  of  the  Question. 

Data  supplied  to  the  author  prove  that  enormous  savings  can  be 
effected  by  ysing  back  pressure  on  reciprocating  engines  employing 
"  pass-out "  steam  turbines,  and  utilising  apparatus  to  employ  the 
heat  in  the  exhaust  steam.  The  cost  of  electrical  energy  can  in 
many  cases  be  reduced  well  below  the  rates  charged  by  public  autho- 
rities. It  must,  however,  be  borne  in  mind  that  many  private  elec- 
trical generating  plants  in  works,  and  also  in  public  institutions, 
have  been  removed,  even  although  the  whole  of  the  exhaust  steam 
was  usefully  employed.  This  has  occurred  particularly  in  London, 
but  the  Author  believes  that  in  most  of  these  crises  the  high  cost  of 
labour,  the  necessity  for  three  shifts  of  stokers,  and  the  high  costs 
of  secondary  battery  maintenance  have  been  the  deciding  factors 
in  the  removal. 

I)ISCU.S.SION. 

Mr.  Frank  Biogin  (President  of  the  Institution  of  Heating  and 
Ventilating  Engineers)  said  the  Institution  of  Heating  and  Ventilating 
Engineers  had  had  this  matter  of  the  utilisation  of  waste  steam  under 
discussion  and  had  appointed  a  committee  to  consider  to  what  extent 
exhaust  steam  and  waste  gases  could  be  utilised.  They  were  also 
coUaboratmg  with  the  Institution  of  Electrical  Engineers  to  see  if  it 
were  possible  to  arrive  at  some  common  basis  on  which  to  make  use  of 
these  waste  products.  a-  ■     t 

Mr.  R.  W.  Weekes  referred  to  a  works  which  had  highly  efficient 
condensing  engines  working  with  Schmidt  superheaters.     The  steam 
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consumption  per  kW  hour  was  15  lbs.  By  making  use  of  the  exhaust 
heat  the  total  coal  consumption  was  reducedfrom  12  800  tons  to  8  000  tons 
per  annum  and  electricity  was  produced  for  just  under  0-5  lb.  of  coal 
per  unit. 

Exhaust  Steam  and  Private  Plants. 

Mr.  Payne  advocated  the  utilisation  of  exhaust  steam  in  all  private 
steam  plants  for  the  generation  of  electricity  which  should  in  turn  be 
made  available  to  the  pubhc.  That  apparently  was  contemplated  by 
the  Coal  Conservation  Committee. 

Mr.  Watson  said  the  Paper  seemed  to  foreshadow  a  kind  of  public 
drainage  system  which  would  take  away  exhaust  steam  from  all  kinds 
of  power  plants  and  utilise  it  for  heating  purposes.  It  seemed  to  him 
that  it  was  impossible  to  contemplate  anything  of  the  kind,  where  towns 
already  existed.  In  a  garden  city  or  a  housing  scheme  where  there  was 
no  electricity  supply,  all  the  economies  suggested  in  the  Paper  could  be 
effected. 

Mr.  Edwards  said  the  efficiency  of  many  electric  power  stations 
could  be  doubled  by  utilising  the  exhaust  steam,  but  they  continued  to 
throw  heat  away. 

Electrical  EsaiNEERiNa  Economies. 

Mr.  Haydon  said  in  the  Manchester  installation  (referred  to  the  Paper) 
the  effect  of  that  was  only  to  put  a  back  jjressure  of  1-J-  to  2  lbs.  on 
engine  in  the  power  station  .  In  that  case  the  building  was  600  ft.  away. 
He  had  been  told  on  one  occasion  that  it  was  intended  to  scrap  some  of 
the  boilers  at  the  station,  but  he  had  suggested  that  they  should  be  kept 
solely  for  the  heating  supply,  and  that  the  generation  of  electrical 
energy  should  be  regarded  as  a  by-product.  Electrical  engineers  as  a 
rule  thought  of  nothing  else  than  the  low  cost  of  the  unit  of  electricity, 
and  it  did  not  matter  what  they  threw  away  to  obtain  it.  It  was  for 
that  rcason  that  the  heating  engineers  desired  to  collaborate  with  the 
electrical  engineers  in  order  that  they  might  secure  both  electricity  and 
the  value  of  the  heat. 

Mr.AV.  H.  Patchell  said  that  to  distribute  exhaust  steam  and  heat 
for  district  heating  would  not  pay  in  this  country  as  it  did  in  America,  at 
any  rate  for  domestic  or  office  work. 

Mr.  Dolby,  in  reply,  said  the  whole  object  of  the  Paper  was  to  try  and 
find  means  for  stopping  the  tremendous  waste  of  exhaust  steam  in  the 
form  of  condensed  water,  and  the  particular  works  might  not  have  any 
use  for  it,  and  the  only  tiling  was  to  put  down  mains  and  run  it  to  where 
it  was  required.  In  Manchester  the  exhaust  heat  for  the  electricity 
generating  station  was  passed  on  to  the  Calico  Printers'  Building,  in 
Berlin  it  was  sent  to  the  public  baths,  and  there  was  a  number  of  instances 
in  which  the  same  thing  could  be  done.  In  Great  Smith  Street,  West- 
minster, there  was  a  public  baths  with  its  boiler  plant,  whilst  not  far  away 
was  an  electricity  generating  station  wasting  a  great  deal  of  heat. 

WATER    POWER. 

Sir  Robert  Hadfield  presided  over  a  meeting  of  Section  IV., 
which  dealt  with  Mining  and  Metallurgical  Processes.  The  first 
Paper  read  was  on  "  The  Employment  of  Water  Power  in  the 
Development  of  the  Mineral  Industry,"  by  Mr.  J.  W.  Evans,  F.R.S., 
of  which  we  give  an  abstract  below. 

The  Employment   of   Water   PoM^er 

in  the  Development  of  the 

Mineral    Industry. 

By  J.   W.    EVANS,   F.R.S. 

Electrical  energy  generated  by  water-power  has  been  widely 
utilised,  not  only  as  a  motive  power  in  mining  operations  but  in 
electrolysis  for  the  production  of  almost  chemically  pure  copper, 
zinc  and  nickel,  and,  above  aU,  in  the  production  of  metallic  alu- 
minium. The  electrical  reduction  of  iron  is  also  making  way. 
During  the  war  there  was  a  remarkable  advance  in  Sweden,  where 
the  number  of  electric  furnaces  employed  in  this  industry  increased 
from  eight  in  1914  to  25  in  1917  and  28  in  1918,  and  the  output 
of  pig-iron  obtained  from  them  increased  from  5  786  tons  in  1911 
to  75  684  in  1918.  The  day  is  at  hand  when  electrolytic  methods 
will  enable  metals  to  be  extracted  with  commercial  success  from 
ores  which  are  too  poor  to  be  dealt  with  by  smelting  operations. 
On  the  other  hand,  the  manufacture  of  substitutes  for  mineral 
substances  such  as  synthetic  nitrates,  artificial  graphite  and 
carborundum  by  electrical  energy  will  tend  to  some  extent  to  oppose 
the  development  of  the  mineral  industry.  There  is,  however, 
reason  to  believe  that  the  increase  in  the  use  of  electricity  ob- 
tained from  water-power  will  have  far  greater  effects  in  facilitating 
both  mining  and  metallurgical  operations. 

Water  Power  and  Mineral  Resources. 
There  are  few  mountainous  districts  that  do  not  contain  vast 
reserves  of  water-power,  but  some  of  the  greatest,  including  the 
Alps  and  the  Himalayas,  are  not  correspondingly  wealthy  in 
mineral  resources.  The  water-power  of  the  Alps  is,  however, 
now  being  employed  in  the  extraction  of  aluminium  from  bauxite  ; 
this  was  formerly  largely  imported  from  France,  but  is  now  obtained 


mainly  from  the  Carpathians  and  Dalmatia.  In  the  long  line  of 
Sierras  that  rise  from  the  eastern  shores  of  the  Pacific  from  Alaska 
to  Tierra  del  Fuego,  the  water-power  and  mineral  deposits  are 
frequently  associated,  and  the  resulting  economic  advantages  will 
increase  rapidly  as  metallurgical  science  advances. 

Water-power  is,  however,  also  largely  developed  where  the 
drainage  of  the  great  plateaux  descends  to  the  plains.  The 
Victoria  and  Sivasamudra  Falls  are  examples,  but  there  are  many 
other  powerful  streams  both  in  East  and  West  Africa  and  in  India 
that  may  be  exploited.  In  addition  to  Niagara  there  are  in  Canada 
numerous  falls  in  the  great  drainage  basins  of  the  St.  La'svrence 
and  of  -James  Bay  which  provide  a  total  of  some  eight  millions 
of  horse-power,  and  in  the  development  of  the  mineral  wealth  of 
the  wide  pre-Cambrian  shield — of  which  Sudbury,  Cobalt  and 
Porcupine  represent  in  all  probability  only  a  fraction  and  which 
bids  fair  to  rival  that  of  the  Rockies — water-power  should  play  a 
conspicuous  part.  Already  its  use  in  the  mining  and  metallurgy  of 
Canada  has  had  a  marked  effect  in  stimulating  production. 

The  Resources  of  British  Guiana. 
Tmning  to  South  America,  we  find  in  British  Guiana  valuable 
sources  of  energy  in  the  rivers  that  descend  from  the  southern 
highlands.  A  preliminary  estimate  has  been  made  that  the  falls 
of  the  Cuyuni,  the  Essequibo  and  the  Demerara  alone  develop  a 
minimum  of  nearly  800  000  h.p.  in  the  dry  season.  After  making 
liberal  deductions  for  loss  of  power  in  conversion  and  transmission 
there  is  at  least  440  000  h.p.  available  for  commercial  purposes — 
and  this  does  not  include  the  immen.se  amount  of  water-power  avail- 
able in  the  falls  of  the  Courantyne,  that  forms  the  boundary  with 
Dutch  Guiana,  and  in  those  of  other  streams,  which  have  not  been 
included  in  these  calculations.  These  reserves  of  water-power  in 
out  tropical  Colonies  and  Protectorates  are  of  special  interest  in 
connection  with  the  occurrence  of  bauxite,  hydrate  of  aluminium, 
the  most  readily  available  source  of  aluminium.  This  is  most 
characteristically  developed  in  the  tropics,  where  it  appears  to  be 
formed  under  certain  conditions  by  the  action  of  a  warm,  moist 
climate  on  alumina-bearing  rocks.  Where,  on  the  other  hand,  it 
is  found  in  temperate  regions,  it  probably  dates  from  former  periods 
when  tropical  conditions  prevailed.  Extensive  deposits  have  been 
recognised  in  British  Guiana,  the  Gold  Coast,  and  India,  in  each 
case  within  a  reasonable  distance  of  water  power,  while  it  is  only 
in  the  last-mentioned  that  coal  is  available,  and  then  only  in  the 
neighbourhood  of  some  of  the  deposits.  One  of  the  most  important 
results  of  the  economic  production  of  aluminium  will  be  the  facilita- 
tion of  the  transmission  of  power  by  the  substitution  of  aluminium 
for  copper  in  long  distance  conductors.  For  the  former  must 
ultimately  be  available  at  lower  prices,  having  in  view  the  com- 
paratively restricted  occurrence  of  the  latter. 

Developing  Bauxite  Deposits. 

There  are,  generally  speaking,  three  different  courses  that  may 
be  taken  in  developing  deposits  of  bauxite.  In  the  first  place  the 
material  may  be  exported  after  only  a  preliminary  mechanical 
dressing,  where  that  is  possible.  The  chief  obstacle  in  the  way  is 
the  high  cost  of  freights  at  present  prevailing,  but  the  20  per  cent. 
ad  valorem  tax  now  placed  on  exports  from  France,  hitherto  the 
chief  source  of  the  ore,  to  some  extent  dhninishes  these  drawbacks. 
The  second  course  would  be  to  refine  the  bauxite  on  the  spot, 
removing  impurities  and  water  so  as  to  obtain  pure  aluminium 
oxide.  This  would  effect  a  considerable  saving  of  freight,  but  up 
to  the  present  it  has  not  been  carried  out  locally  on  account  of  the 
absence  of  coal.  By  the  help  of  electrical  energy,  however,  it  can 
probably  be  made  a  commercial  success,  if  the  power  can  be  pro- 
vided sufficiently  cheaply  and  the  costs  of  plant  and  labour  are 
not  too  high.  The  possibility  of  obtaining  a  market  for  by-products 
of  the  operation  might  also  be  an  important  consideration.  Finally, 
the  matter  might  be  carried  a  step  farther  and  the  water-power 
employed  also  for  the  extraction  of  metallic  aluminium.  This 
wiU  undoubtedly  be  done  in  India,  which  has  an  almost  unlimited 
market  for  the"  metal  in  its  own  territories  and  neighbouring 
countries. 

Water  Power  and  R.ainfall. 

The  problem  of  the  utilisation  of  water-power  in  the  tropics  is 
complicated  by  the  in-egularity  of  the  rainfall.  In  the  absence 
of  some  form  of  storage  in  natural  and  artificial  reservoirs  this 
causes  a  similar  irregularity  of  the  river  flow  and  of  the  horse-power 
available.  Figures  have  been  given  above  for  British  Guiana 
showing  the  horse-power  available  in  the  dry  season.  When  the 
river  is  in  flood  it  may  be  three  or  four  times  as  much.  It  would 
be  difficult  to  reap  the  full  benefit  of  this  increase  because  the  problem  ■ 
of  utilising  the  power  of  such  a  stream  becomes  entirely  trans- 
formed when  its  waters  have  risen  to  a  much  higher  level.  It  is 
also  most  important  for  the  economic  development  of  metallurgical 
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work  that  tho  jwwit  availaMc  should  ^e  more  or  less  uniform 
throughout  the  year.  The  problem  of  the  storage  of  meohanionl 
power  on  commereial  Hnt-s  is  probably  not  insohible  fronj  the 
«ngine<?iins:  standpoint.  One  can  conecive  the  employment  of  the 
exiirss  jK>»er  when  the  river  is  in  flood  in  the  elevation  of  rock 
nia.<:'«-«  wei-jhin-j  ntillions  of  tons  by  hydraulic  pn-sses  and  the 
sul  11  of  the  potential  enemy  thus  accumulated 

ill'  ••  enersr\* ;    but  the  more  obvious  proce<lun\ 

aril  ■  u\\,  is  to  ston-  as  much  a«  [Kissible  of  the 

eicv»o  <-•{  fii\vi{>ita;u>ii  in  the  rainy  season  iu  artiticinl  reservoirs. 
In  few  of  the  areas  considered  <lo  there  apjiear  to  be  verj-  serious 

to]'' '■■    ■'  •iifticulrii's  in  effecting  tliis,  but  the  exiH-nse  would 

b.  and  it  has  to  be  considered  how  far  this  woiUd 

nu  o-onomic  success. 

Tliiri  is,  inun-over,  another  difliculty,  the  excessive  evaporation 
in  the  tropii-s.  Col.  Lyons  has  shown  that  only  a  small  fraction 
of  the  rainfall  in  the  drainage  areas  of  the  Victoria  and  .\lbert 
Nyanza  reaches  the  lower  Xile,  and  all  who.  like  the  writer,  arc 
familiar  with  the  numertuis  storage  reservoirs  of  the  Peninsula  of 
India,  know  »vhat  a  lame  pn:>i)ortion  of  the  water  is  lost  by  evapora- 
tion—some eft.  or  7  ft.  pT  aiuiuiU,  it  is  believed,  over  the  whole 
-lurface.  The  prevention  of  this  loss  is  a  matter  of  urgent  im[X)rt- 
ancf,  and  it  could,  I  think,  l>e  l>est  etTecte<l  by  the  construction  of 
some  form  of  cover  floating  on  the  surface  of  the  water.  .4  lilm 
of  oil  would  probably  ser\'e  the  pur]>ose,  but  I'lily  tiiiipniarily.  ns  it 
would  itself  evaporate. 

OISCUSSIOX. 

In  opening  the  diBcus.<<ion  the  Chaibmax  gave  figures  showing  the 
Urci-  nmf'im'  "f  power  still  available  nt  Niagara,  where  only  (595  000  H.p. 
h»'!  iliscd.     Ontnrio,  the  chief  manufacturing  pro\-ince  of 

Cn'  'mI  mines  at  all,  though  it  jKissessed  water  jMJwers 

•p.-  "Ut<lOll.r.     Referring    to    two    Scottish    water    iK)wer 

nchtiii' -  ti>  -111  the  I>ochalH-r  scheme  was  estimated  to  cost  nearly 
fSl^NMNIll  with  o  present  hun^-  power  of  7l!  (HMI  and  a  |ios.sibUity  of 
dcvclopnii  nt  n]<  '■•  IdOtHMiiir.  The  Uranipiuns  Bchome  also  would 
be   on    a  .'ali'    thouKh   puny  aluni.'sido    Niagara, 

wheii'  th>  iitilis<d  was  suOieiint  to  furnish  about 

one-half  "I  i^id  in  the  Metropolitan  an'U. 

Jir.  \V.  .\|i  1  ^.^^  M'I'.ki-.".  (Kritish  .Muminium  Comjiany),  s]x-oking 
as  a  pionitr  r.f  the  developnunl  of  water  jiower  on  a  large  scale  in  this 
c<'uritri.  ^aill  th.it  in  stavin  and  out  of  season  he  had  preached  the 
.ii|\  i-alHht\  f  ■Imiiiii;  a  niucli  greater  attention  to  this  question. 
\''r  1.'  |i'  y.  ■  1-  hid  n'fcrred  to  Uie  water  jK>wer  available  in  the 
Kir.;  .111.  il  any  n'fcrence  to  the  Falls  at  Kareto  in  British 

1.11  •  n-  larger  than  those  of  Niagara.     These  had  so  far 

l»  ■  lew  white  men.  os  thes«-  were  situated  in  dens<'  jungle. 

Til  .11  water  flow  n'fern'd  to  by  Ur.  Kvans  could  be  over- 

111  inion  of  adequate  sloru;;e  accuniraodation,  but  even 

in  "  ii.n-  storage  had  not  been  us<-d  to  any  great  extent, 

a  ■    f   T   the  eionoruic  operation  of   most    metallurgical 

ml  I'll'   all   the  year   round.     In   our  own   coujitrv 

1'  without   any  great  cost  to  dam  up  the  lochs 

III  ilowed  and  thus  obtain  a storatse  How  for  practi- 

1  «:  11^'  fiund  thot  something  of  the  order  of  tJO  to  UO  days 

Hi  .■■nt.     With  cheap  jwwer  of  this  sort  the  electrolytic 

pr  '•  .  a  was  a  jiossibility. 

Importance  or  Ratsfall  Stitdies. 
Mr.  B.  \V.  Whitley  (British  Electrical  Research  Association)  said 
that  in  the   Bombay  hydroelectric  scheme  there  wa*  no  river  ol  all, 
thi-   m.'tliiid  eni|iliiycd  U-ing  to  collect  the  rain  which  fell  during  the 

ninn 11   "11  a   very  small  catchment  area.     The  scheme  showed  the 

iriii»ri.iri' •■  of  making  a  study  of  the  rainfall,  l>ecaugc  the  variation 
w.i.  ■fi'  II  enormous  <pver  a  very  small  an^a.  The  question  of  nm  "II 
ond  (\.ii>irati"n  vi-n-  also  vcrj-  imjiortant.  In  England  the  run  oil 
w.i--  uMially  about  30  jier  cent.,  but  in  Bombay  it  varied  from  70  js-r 
r.  nf.  Ill  V.  .ir»  "f  low  rainfall  to  90  p«-r  cent,  in  years  of  heavy  rainfall. 
I,,  ri  -  '•  •  Ti-  wi'h  a  1  tlOtJ-ft.  fall  a  loss  of  half  an  inch  per  square  mih- 
»)•  'la  unit  would  mf-an  a  loss  of  about  t.yH)  |kt  squam 

nil  'udy  of  evaji'jrBtion   was  also  ini)K>rtant.     In   India 

til  iiil  to  var>-  fn>m  aljout  8  ft.  to  10  ft.  in  the  east,  but 

V,  <  l^in.  in   the  jungle  country  and  about  3  ft.  on  the 

I'-  trie  scheme. 

li'i  thnt  thr  promoters  of  the  Bombay  |)OwerBchcme 
had  J  .11  'It  thot  was  not  necessarj-  in  the  Hima- 

layas.    I'  that   bauxite  should  lie  cxpfirtod  from 

India  to  .\  !  be  more  reasonable  to  take  it  to  the 

Himalayas,  wh.  p  .  m  !  i  '.  tin  n-  were  vast  stores  of  minerals  inclu'hnc 
some  of  the  tinest  and  pun^st  deiM>8it«  of  magnetite. 

Vtr.ETATlOX  AS  A  PkKVENTIVK  OF  EVAPOIIATION. 
Mr.  .\.  E.  KiT'-os  s.iid  that  many  examples  of  increase  in  the  efficiency 
of  w»ter-i>''Wer  sehcnies  by  damming  rivers  and  streams  were  to  Ix' 
found  in  the  Wc.-t  .\frican  tropics,  in  Eastern  Australia,  in  Tasmania 
and  New  Zealand.  Dr.  Evans  had  suggested  coating  the  surface  of 
the  reservoir  with  a  film  of  oil  to  avoid  cvajioration  losses,  but  the 
same  resolt  could  be  obtained  by  using  a  plant  found  in  the  African 
riveiB  known  as  the  water  lettuce.  This  covered  the  water  with  thick 
masses  like  the  water  hly,  giving  a  protective  covering.     In  regard 


to  the  transmission  of  (Kiwer  over  long  distances  nluininium  was  both 
lighter  and  cheaper  than  i-opiXT,  but  it  had  the  drawback  of  that,  owing 
to  swaying  in  the  wind,  the  molecalcs  of  metal  wen-  incliued  to  iv- 
arrange  themselves,  and  then'  was  a  consequent  Icndciuv  to  brittleness. 
Sulhcient  attention  had  not  been  given  to  the  extraction  of  aluminium 
from  bauxite.  To  ilo  so  would  re<|uin'  much  less  power  than  to  extjact 
it  from  alumina.  In  West  .\frica  tlicn>  were  large  areas  covered  whh 
tturiferv>us  gravels  which  were  too  jioor  to  work  in  the  ordinarj-  way, 
hut  which  would  prove  a  rich  proposition  if  cheap  water  power  could  be 
obtiiined. 

Dr.  Evans,  in  replv,  agreed  that  it  would  be  possible  to  tivat  bauxite 
on  the  sjiot  if  clica|)  electrical  energy  could  be  obtained.  He  was  sorry 
to  leam  that  the  project  for  bringing  water  ]iow<r  from  the  Victoria 
Falls  to  the  Rnnd  had  been  practically  abandoned.  It  seemed  to  him 
that  the  limitation  of  transmission  was  due  to  cable  dillicultics  and  this 
mi^ilil  be  "vcivoiiic  by  the  use  of  lar^c  si/.ed  Hluiniiiiuiii  liiirs. 

Kecent    Developments    in    Goal 
Cleaning   I'rocesses. 

11)     It.    Nl-M.SON. 

The  stress  of  war  and  the  resulting  period  of  Government  control 
havo  had  a  veiy  adverse  effect  on  tho  quality  of  coal  produced. 
Small  coals,  such  as  arc  commonly  used  for  industrial  jmrposes,  are 
the  worst  offenders.  For  instance,  for  unscreened  small,  a  class  of 
coal  generally  used  in  large  electricity  works,  the  nxcnige  iiicrcnso 
in  the  quantity  of  ash  is  nearly  63  per  cent.  The  problem  of  how  to 
secure  cleaner  fuel  is  therefore  an  urgent  one  nud  the  discussion  of 
recent  developments  of  coal-cleaning  processes  may  help  to  shorton 
the  path  to  a  solution. 

The  dilKculty  has  two  aspects,  imtional  and  individual.  Ol  tho 
60  milion  tons  of  coal  used  per  annum  in  this  country  for  industrial 
purposes  about  three-quarters  is  slack  coal  and  as  much  as  81)  pt-r 
cent,  of  this  is  unwashed.  Considering  the  high  percentage  of  dirt 
in  this  unwashed  fuel  at  least  1 }  million  tons  of  material,  which  is 
worse  than  useless,  is  annually  transported  uji  and  down  the  country, 
absorbing  labour  to  load  it,  to  transport  it,  to  off-load  it,  to  fill  it 
into  furnaces,  to  take  it  out  again  as  clinker  and  finally  to  dispose 
of  it  by  dumping  it  on  to  an  ash  dip.  If  this  dirt  were  got  rid  of  at 
the  pit  head  about  2  000  trucks  and  40  locomotives  together  with  a 
large  quantity  of  man  power  would  be  permanently  available  for 
some  useful  purjiose. 

The  coal-cleaning  problem  is  also  of  importance  to  all  who  use  coal 
for  steam  raising  or  manufacturing  jiurposes.  Coal  washers  of  varied 
designs  have  been  in  use  for  many  years,  but  the  chief  dilhculty  of 
the  older  methods  is  to  deal  effectively  and  efficiently  with  finest 
coal.  One  of  the  processes  described  below  offers  a  solution  of  this 
problem.  The  other  attains  an  unusually  high  degree  of  efficiency 
in  dealing  with  coals  of  all  sizes  from  2i  inches  downwards.  A 
proper  combination  of  the  two  would  seem  to  offer  an  adequate 
solution  over  the  whole  range  of  coal  cleaning. 

The  Cleaning  of  Fine.s. 

Coal  washing  has  hitherto  been  effected  by  methods  which  depend 
upon  differences  of  specific  gravity  between  the  coal  and  the  dirt. 
If  the  dirt  is  of  the  same  or  nearly  the  same  specific  gravity  as  the 
coal,  these  methods  fail  when  applied  to  material  below  a  certain 
size.  The  new  process  for  wosliing  fines  coal  is  independent  of 
graNnty.  The  coal  to  bo  treated,  if  not  already  fine  enough,  is 
crushed  until  the  particles  pass  through  a  screen  about  one-tenth 
linear  inch  aperture.  It  is  then  mixed  with  three  or  four  times  its 
weight  of  water  together  with  a  small  quantity  of  reagent.  The 
reagent  may  be  an  oil  or  coal-tar  product,  and  1  lb.  is,  generally 
speaking,  required  for  each  ton  of  coal  treated.  The  mixture  is 
agitated  by  a  power-driven  mechanical  mixer  and  a  midtitude  of 
minute  air-bubbles  are  produced.  To  these  air-bubbUs  the  coal 
particles  attach  themselves  and  they  are  floated  by  them  to  the 
surface  of  the  water  in  the  form  of  a  thick  coal-laden  froth.  The 
ash-forming  dirt  sinks  to  the  bottom.  The  coal  contained  by  the 
froth  is  removed  by  asuitablescraix-rand  then  dried  for  use.  The 
dirt  which  sinks  is  drawn  off  and  rejected. 

Once  the  projxir  reagent  has  been  found,  the  working  of  the 
flotation  process  is  extremely  simple  and  very  effective.  Given  a 
steady  flow  of  feed  to  the  plant  and  a  regular  supply  of  reagent, 
a  flotation  machine  will,  it  is  claimed,  produce  clean  coal  on  the  one 
hand  and,  on  the  other,  a  residue  which  is  very  nearly  coal-free. 

CONSTBUCnON   OF   THE   MiXEK. 

.\part  from  piping  and  valves  and  the  mechanically-driven  mixers 
and  scrapers,  the  ordinary  flotation  machine  is  constructed  entirely 
of  wood.  It  consists  usually  of  from  five  to  ten  "  mixing"  bo.xes, 
each  with  a  "  froth  box  "  connected  to  it.  The  material  under 
treatment  passes  from  mixing-box  No.   1  tiia  froth-box  No.   1  to 
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mixing-box  Xo.  2,  thence  via  froth-box  No.  2  to  mixing-box  Xo.  3, 
and  so  on  through  the  plant,  the  final  reject  coming  from  the  last 
froth-box.  A  flotation  machine  to  deal  with  1  000  tojis  of  coal  in  a 
24-hour  day  measures  approximately  37  ft.  by  1.5  ft.  9  in.  by 
15  ft.  6  in. 

In  a  t%'pical  separation  Derbyshire  top  hard  slack  the  process 
reduced  the  ash  for  29-55  per  cent,  in  the  cinder  fuel  to  9-86  per  cent, 
in  the  cleaned  product,  correspondingly  increasing  the  percentages 
of  fixed  carbon  and  volatile  matter  available. 

The  Cleaning  op  Nut  Coals. 
The  new  process  for  cleaning  coal  other  than  "  fines  "  comes  to 
this  country  from  Belgium.  It  is  called  the  Rheolaveur  process 
and  its  main  features  are  : — (1)  The  means  used  to  carry  the  mate- 
rial to  be  washed  through  the  washer,  namely,  a  stream  of  water 
confined  in  a  series  of  narrow  troughs.  (2)  The  simple  arrangement 
by  which  the  process  is  controlled.  (3)  The  arrangements  by  which 
part  of  the  material  under  treatment  is  automatically  rewashed  so 
that,  in  the  ultimate  result,  a  high  degree  of  freedom  from  shale 
and  dirt  is  attained. 

A  strong  and  steady  flow  of  water  is  the  first  requirement  of  the 
process.  The  water  is  turned  into  a  trough  into  which  the  coal  to 
be  treated  is  also  led.  The  flow  of  water  carries  the  coal  along  with 
it  and  the  separation  of  the  coal  and  dirt  is  effected  by  stratification, 
the  rate  of  flow  of  water  being  so  regulated  and  the  trough  of  such 
a  length  as  to  allow  time  for  the  coal  and  dirt  to  stratify.  Airange- 
ments  are  made  to  draw  off  the  dirt  from  the  bottom  of  the  trough 
at  inteivals,  allowing  the  coal  to  be  borne  along,  until,  at  the  end 
of  the  trough,  there  is  no  more  dirt  to  draw  off  and  clean  coal  is 
delivered  to  the  clean  coal  hoppere.  At  each  drawing-off  point  a 
cast-iron  box  is  inserted  and  a  current  of  water  (controlled  by  a 
hand- valve)  is  made  to  flow  upwards  from  the  bottom  of  the  box 
into  the  trough  to  prevent  coal  from  being  drawn  off  with  the  dirt. 
In  washing  nuts  the  strength  of  the  upward  current  of  water  in 
the  first  box  is  kept  high  so  as  to  allow  shale  only  to  be  drawn  oft'. 
This  shale  forms  the  reject  and  it  finds  its  way  at  once  to  the  shale 
dump.  In  the  second  box  the  strength  of  the  upward  current  of 
water  is  rather  less  so  as  to  allow  the  balance  of  the  shale,  and  it  may 
be  a  little  coal,  to  joass  through  the  box.  This  reject  is  not  sent  to  the 
shale  damp  ;  it  is  returned  by  means  of  an  elevator  to  the  original 
trough  to  be  rewashed.  In  washing  nuts  two  boxes  only  are 
necessary,  the  coal  passing  the  second  being  dirt-free  it  is  delivered 
therefrom  via  a  moving  drainage  plate  to  the  nut  coal  bunker.  In 
washing  small  coal,  four  boxes  and  two  lengths  of  trough,  one 
above  the  other,  are  necessary,  but  the  principle  of  working  is  the 
same. 

The  Rheolaveur  process  claims  the  following  advantages  : — 
(1)  Low  initial  cost;  (2)  low  maintenance  and  running  costs; 
(3)  easy  control  of  working  ;  (4)  absence  of  complicated  mechanical 
parte,  and  (5)  economy  of  space. 

DISCUSSION. 
Col.  A  Rhodes  was  not  quite  certain  whether  it  was  proposed  to  crush 
the  whole  of  the  coal  to  below  1/10  in.  or  only  to  deal  with  the  very 
small  coal,  aay,  below  f  in.  It  was  possible  to  clean  the  larger  coal  by 
present  methods,  and  in  some  cases  to  clean  smaller  coal  by  washing 
it  with  that  of  larger  size.  But  to  crush  the  whole  of  the  coal  down  to  a 
very  small  size  would  give  rise  to  very  great  difficulties,  one  of  the  chief 
of  which  was  redrying. 

Mr.  C.  H.  Merz  said  that  the  points  to  which  Mr.  Nelson  had  called 
attention  were  very  important  in  their  effect  upon  the  economic  life  of 
the  nation,  especially  in  regard  to  the  haulage  of  coal  and  the  disposal 
of  the  ash.  But  there  was  the  further  factor  that  the  efficiency  of  coal 
consumption  was  materially  interfered  with  by  the  presence  of  dirt  and 
an  improvement  of  between  5  and  10  per  cent,  might  be  obtained  by 
paying  attention  to  this.  He  thought  that  the  amount  of  ash  left  in 
the  coal  after  washing,  as  given  by  Mr.  Nelson,  seemed  very  large,  but 
tliis  might  be  attributed  to  the  fact  that  the  coal  was  not  ground  suili- 
ciently  fine.  He  did  not  think  the  consumption  of  the  troublesome 
war-time  fuels  could  continue,  and  it  was  to  be  hoped  that  some  enter- 
prising collieries  would  try  to  increase  the  demand  for  their  products 
by  supplying  both  large  and  small  consumers  with  the  fuel  they  wanted 
and  not  just  with  what  came  out  of  the  pit. 

Jlr.  R.  Nelson  in  his  reply  thanked  Prof.  Edser  for  demonstrating 
the  separation  process.  The  flotation  process  was  designed  to  deal  with 
fine  coal  alone  and  not  with  all  the  coal.  The  drying  difficulty  to  which 
Col.  Rhodes  had  referred  was  actually  overcome  in  the  plants  he  had 
described  by  employing  a  vacuum  dryer.  He  was  glad  to  learn  that 
Mr.  Merz  did  not  propose  to  lie  down  under  the  infliction  of  dirty  fuel. 
In  connection  with  the  ash  content  figures  the  reject  contained  82  per 
cent,  of  ash,  2  per  cent,  fixed  carbon  and  14-8  per  cent,  volatile  matter, 
that  was_  because  no  process  gave  100  per  cent,  efficiency  and 
probably  some  coal  was  left  in  the  reject.  Possibly  also  some  of  the 
reject  was  shale  which  have  a  carbon  as  well  as  a  volatile  content. 
Probably  better  results  could  be  obtained  by  employing  further  wash 
boxes.' 


Development  of  Cranage  Facilities 

for  Discharging  Vessels  of  the 

Largest  Size. 

Bj-    H.   J.    DEANE,    B.E. 

There  is  little  doubt  that  before  the  general  introduction  of  steam- 
driven  vessels  the  discharge  of  the  old  sailing  ships  was  carried  out 
almost  exclusively  by  manual  labour.  Time  was  not  so  important 
an  element,  and,  moreover,  the  dimensions  of  those  sliips  did  not 
enable  them  to  carry  so  much  merchandise  per  lineal  foot  of  sliip  as 
the  modern  cargo  vessel,  and  the  small  holds  could  easily  be  dis- 
charged within  a  comparatively  short  time. 

The  most  important  landmark  in  the  liistory  of  cranage  facilities 
was  in  the  year  1846,  when  Lord  Armstrong  first  applied  hydi'aulic 
power  to  quay  cranes,  and  this  was  rapidly  followed  by  the  equip- 
ment of  docks  and  harbours  with  complete  hydraulic  instaUations, 
including  pumps,  mains  and  cranes.  Since  when  up  to  the  present 
day  progress  has  been  parallel  with  the  growth  in  the  size  of  ships, 
and  has  been  amplified  by  the  introduction  of  electrical  power  as 
applied  to  cranes. 

It  is  obvious  that  cranage  facilities  necessarily  have  to  be  designed 
to  suit  the  shipping  which  is  likely  to  frequent  the  port,  and,  in 
preparing  specifications,  a  large  number  of  considerations  must 
therefore  be  taken  into  account  which,  amongst  others,  give  rise  to 
the  following  questions  : — 

Whether  cargo  vessels,  generally  speaking,  are  likely  to  increase 
much  beyond  the  present  maximum  dimensions,  and,  if  so,  is  it 
probable  that  such  vessels  vnW  be  equipped  with  their  own  cargo- 
handling  appliances  (as  is  already  done  in  numerous  cases).  Whether 
the  largest  modern  liners  of  the  trans-Atlantic  passenger  type  can 
be  considered  seriously  (for  the  purpose  of  port-cranage  facilities) 
as  cargo-carrying  vessels,  and,  if  so,  should  such  facilities  be  pro- 
vided on  the  quayside,  or  should  the  owners  of  such  ■  vessels  be 
expected  or  required  to  furnish  the  necessary  equipment  on  the 
vessels.  If  the  future  requirements  of  shipping  remain  generally  as 
they  are  to-day,  to  what  leading  dimensions  should  such  equipment 
be  designed  ;  and  is  the  present  general  type  of  luffing  and  sluing 
jib  crane,  with  or  without  horizontal  luffing  contrivances,  the  i^ost 
economical,  efficient  and  satisfactory  type  to  follow,  or  should  some 
more  simple  design  be  aimed  at  in  which  the  weight  of  the  structure 
and  more  particularly  its  moving  parts  are  brought  down  materially, 
the  number  of  motions  (namely,  three  or  more)  reduced,  and  the 
handling  of  cargo  materially  speeded  up. 

SOME    DISTRIBUTION    QUESTIONS. 

When  the  proceedings  in  Section  VII.  qiencd  on  Thui'sday  it  was 
announced  that  the  Papers  on  '■  Economic  Limits  of  Distribution 
from  Coal-fired  Stations,"  by  Mr.  W.  B.  Woodhouse,  and  on  "  Low- 
voltage  Overhead  Distribution,"  by  Mr.  B.  Welbourn,  would  be 
discussed  that  day  instead  of  on  Friday,  as  stated  in  the  official 
programme.  W'e  give  abstracts  of  these  Papers  and  an  account 
of  the  joint  discussion  below  : — 

The  Economic  Limits  of  Distribution 
from  Coal-Fired  Stations. 

By    W.    B.    M'OODHOUSE. 

The  economic  limit  of  distribution  from  a  central  power  station 
is  reached  when,  as  an  alternative  to  fm'ther  extensions  of  mains, 
the  establishment  of  one  or  more  additional  stations  enables  energy 
to  be  delivered  to  the  consumers  at  a  lower  cost. 

The  problem  is  therefore  a  consideration  of  the  steps  to  be  taken 
to  supply  an  area  which  extends  beyond  the  economical  limits  of 
the  distribution  pressu,re  in  use.  This  is  a  problem  which  presents 
itself  for  solution  as  the  supply  of  electricity  has  developed  over 
wider  areas.  The  solutions  have  been  tlu'ee  in  number  :  To 
supply  from  one  generating  station  by  increasing  the  output  to 
meet  the  demands  and  adduig  to  the  original  distribution  mains  a 
higher  pressure  system  or  systems  feeding  into  the  general  dis- 
trfbution  system  at  a  number  of  points.  The  general  distribution 
system  may  or  may  not  be  subdivided  into  independent  .sections. 
To  supply  from  two  or  more  generating  stations  each  feeding  a 
part  of  the  area  independently  of  the  others.  To  supply  from  two 
or  more  generating  stations  inter-coimected  by  a  system  of  high 
pressirre  mains  with  or  without  intermediate  feeding  points. 

Within  certain  limits  the  first  solution  is  without  question  the 
most  economical.  The  economies  may  be  summarised  under  three 
headings. 

Economy  of  Capital. 

The  total  cost  of  a  generating  station  increases  less  rapidly  than 
the  rated  output  of  the  plant  installed,  but  the  earning  capacity 
of  a  station  depends  on  the  use  which  can  be  made  of  the  plant 
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after  providing  the  spares  necessary  for  security  of  supply.  Inter- 
connection of  stations  also  affects  the  question.  An  advantage  of  a 
large  station  is  due  to  the  diversity  of  demand  arising  from  supply 
over  a  wide  area  which  mav  have  tlie  effect,  as  between  a  station 
of  100  000  k\V  and  one  of"  500  000  kW,  of  reducing  the  station 
demand  by  some  10  per  cent.,  and  the  capital  expenditure  accordingly. 

EcosoMV  OF  Coal. 

The  increase  of  efficiency  as  between  turbines  of  1  000  kW  and 
25  000  k\V  under  similar  steam  conditions  represents  a  saving  of 
some  25  per  cent,  of  the  coal  consumption.  The  diversity  of  demand 
has  its  effect  in  improving  load  factor  and  still  fuither  reducing  the 
coal  consumption.  The  economies  made  possible  in  a  large  station 
represent  a  further  saving,  but  as  between  a  1.50  000-kW  station 
and  a  500  000-kW  station  the  amount  is  not  great.  Economies  of 
wages  and  other  expenses,  though  marked,  represent  a  saving  on 
only  a  small  part  of  the  total  costs,  and  are  relatively  less  important. 
ToT.u,  Savings. 

It  is  with  hesitation  that  one  submits  a  general  figure  of  the 
savings  to  be  made  on  these  accounts,  but  it  maj'  be  taken  that  the 
relative  cost  per  kilowatt- vear  varies  somewhat  as  follows : — 
500  000  kW.  100  per  cent.  ;  250  000  kW,  114  per  cent. ;  150  000  kW, 
122  per  cent.  ;    50  000  kW,  173  per  cent. 

Cost  of  Distribution. 

Against  these  economies  the  extra  costs  of  distribution  over  the 
wider  area  must  be  set.  It  should  be  noted  that  the  addition  of 
the  higher  pressure  system,  by  permitting  the  subdivision  of  the 
general  distribution  system,  will  allow  a  greater  load  to  be  carried 
on  this  latter  system  without  further  capital  expenditure,  or  alter- 
natively will  effect  a  reduction  of  energy  losses  with  the  same  load. 
In  either  case  this  saving  must  be  taken  into  account. 

The  total  cost  of  distribution  is  made  up  of  the  charges  on  capital, 
the  establishment  charges  and  the  cost  of  energy  losses.  With  the 
exception  of  the  copper  losses,  these  annual  charges  are  practically 
constant,  in  other  words,  the  economical  area  of  distribution  is  a 
function  of  the  load  factor  of  the  system.  The  economical  area 
is  also  dependent  on  the  density  of  load,  the  uniformity  or  otherwise 
of  loarl  distribution,  the  number  of  consumers,  and  other  conditions 
which  make  a  comparison  between  different  areas  a  matter  of  great 
difficulty. 

If  it  be  assumed  that  such  an  area  has  a  density  of  load  of  from 
500  kW  to  2  000  kW  per  square  mile,  it  may  be  said  at  once  that  a 
pressure  of  10  000  V  has  been  fully  demonstrated  by  practical 
experience  as  suitable  for  general  distribution.  The  economical 
area  for  such  a  pressure  of  distribution  is  approximately  150  square 
miles  from  which  a  station  demand  of,  say,  137  500  kW  may  be 
expected  to  arise. 

LiOM'- Voltage    Overhead   Distribution. 

Br   B.    M-ELBOURN. 

Overhead  lines  are  required  to  comply  with  "  Regulations 
prescribed  by  the  Board  of  Trade  under  Section  IV.  of  the  Electric 
Lighting  Act,  1888."  These  Regulations  prescribe  factors  of  safety 
as  foUlows: — Line  wires,  5  at  least ;  wooden  poles,  10  at  least ; 
iron  or  steel  structures,  6  at  least ;  taking  the  maximum  possible 
wind  pressure  at  25  lb.  per  square  foot,  while  no  addition  need  be 
made  for  a  possible  accumulation  of  snow.  Xo  temperatiu'e  is 
mentioned,  but  it  is  presumed  that  22°F.  is  intended.  These 
factors  of  safety  are  highly  controversial — they  are  seldom  observed, 
and  it  is  generallj'  hoped  that  they  will  be  replaced  by  some  more 
logical  rules  which  will  obtain  ready  acceptance. 
Voltage  Regulation. 

It  would  be  interesting  to  know  whether,  in  the  interests  of 
standardisation  of  lamps,  motors,  &c.,  as  well  as  of  voltage  regula- 
tion, it  is  possible  to  arrange  for  new  work  to  be  carried  out  at  a 
declared  voltage  of,  say,  240  V  to  the  neutral.  Regard  should  be 
paid  to  the  question  of  transforming  down  to  some  lower  volt- 
age at  each  house  and,  if  so,  is  a  higher  voltage  to  the  neutral 
than  240  V  permissible  on  the  street  wires,  whether  conductors 
should  be  stranded  only  or  whether  soUd  wires  are  permissible 
under  any  circumstances  having  regard  to  the  fact  that  the  con- 
ductors may  be  of  (a)  copper  or  (6)  aluminium,  or  even  of  (r)  .steel 
or  iron,  whether  services  should  be  of  bare  wire  or  of  insulated 
cable,  whether  the  present  minimum  of  22  ft.  for  height  of  wires, 
the  ground  might  be  reduced  for  certain  classes  of  roads,  are  also 
debatable  questions. 

Experiences  with  different  types  of  poles  would  be  useful.  With 
this  question  is  wrapped  up  "the  large  question  of  the  possibility 
of  making  use  of  houses  to  carry  brackets  for  the  supporting  of 
conductors  without  danger  to  the  public  or  to  the  residents  or  to 
workmen  employed  on  the  houses,  as  well  as  whether  the  present 
methods  of  guarding  required  by  the  Electricity  Commissioners 


and  the  General  Post  Office  are  sufficient  or  too  onerous,  and  in  what 
directions  they  might  be  simplified  or  made  less  costly,  and  whether 
anyone  has  discovered  any  entirely  effectual  way   of  preventing 
lightning  getting  on  to  the  internal  house- wiring. 
Cost  Questions. 

The  question  of  distribution  by  overhead  wires  versus  under- 
ground cables  is  a  controversial  one,  and  cases  may  sometimes  be 
settled  by  first-cost  considerations,  but,  fortunately,  :esthetic  and 
maintenance  conditions  are  sometimes  given  their  full  value, — 
especially  in  garden  city  schemes.  In  one  such  scheyie  the  total 
first  cost  of  the  overhead  distribution,  including  lOS'^blic  lighting 
fittings,  was  £6  800,  whereas  the  estimate  for  a  high-class  scheme 
using  cables  throughout  was  only  some  20  per  cent,  higher.  Allowing 
for  the  longer  life  and  lower  maintenance  charges  on  cables,  it  is 
very  doubtful  whether  there  was  any  real  saving  by  using  overhead 
wires  in  this  case.  Exact  costs  obtained  from  other  schemes  would 
be  very  useful. 

The  author  has  always  held  the  view  that  overhead  distribution 
has  a  special  field  of  its  own  in  the  development  stage  of  the  electric 
supply  industry  in  the  United  Kingdom — particularly  in  rural 
areas  and  in  works  and  colliery  distribution.  The  standard  of 
work  and  appearance,  as  well  as  of  continuity  of  supply,  are  much 
higher  here  than  in  many  other  countries,  and  the  author  believes 
that  ultimately  the  distribution  in  all  our  towns,  garden  cities, 
and  large  villages  will  be  done  by  underground  cables.  The  basis 
for  this  belief  partly  lies  in  the  growing  practice  of  the  General  Post 
Office  in  replacing  overhead  wii-es  by  cables  even  in  countrj' villages. 

DISCUSSION. 

The  Chairman  (Mr.  Roger  T.  Smith)  said  that,  according  to 
Sir.  Woodhouse,  it  was  more  economical  for  a  railway  company  to 
generate  current  itself  than  to  purchase  it  from  a  capital  power  station 
if  the  latter  was  more  than  30  miles  awaj'.  Parliament  seemed  to 
consider  in  the  Electricity  .\ct  that  railways  should  have  the  opportunity 
of  buying  in  the  cheapest  market  and  they  could,  therefore,  obtain 
ajiproval  from  Commissioners  to  build  their  own  stations  unless  the 
Joint  Electricity  Authority  could  prove  that  it  could  supply  as  cheaply 
as  the  railway  company  itself.  On  the  other  hand,  by  purchasing 
current  the  railway  saved  a  very  large  capital  expenditure  and  the 
troubles  incidental  to  the  employment  of  workmen  who  were  connected 
with  the  Railway  Union.  With  regard  to  >Ir.  Welbourn's  Paper,  the 
use  of  overhead  distribution  was  not  entirely  a  matter  of  economics,  as 
there  were  sometimes  considerable  difficulties  in  using  cables  for  railway* 
On  the  other  hand,  in  railway  yards  there  were  advantages  in  using 
overhead  lines. 

Factors  of  Safetv  and  Popularity. 

Mr.  A.  Paignton  said  that  the  new  proposals  regarding  factor  of 
safety  on  overhead  lines  .sfiould  make  overhead  distribution  very 
popular  in  England  in  future.  He  was  glad  to  see  that  the  principle 
of  allowing  for  ice  loading  had  been  introduced.  Where  it  was  necessary 
to  use  smaller  conductors,  consideration  should  be  given  to  a  form  which 
had  not  yet  been  used  to  any  great  extent  in  this  country,  namely,  a 
cable  with  outer  wires  of  aluminium  and  a  centre  of  liigh-grade  steel. 
The  proposal  to  use  lighter  poles  was  also  a  stej]  in  the  right  direction. 

Some  Points  for  Discussion. 
J  Mr.  B.  Welbourn,  speaking  on  his  Paper,  felt  that  overhead  low- 
voltage  distribution  had  a  very  definite  place  in  the  development  of 
electricity  supply  in  this  country.  For  this  reason  it  would  be  best 
if  the  discussion  dealt  with  the  points  upon  which  engineers  desired 
guidance,  such  as  the  question  of  permissible  voltage  in  crowded 
thoroughfares  of  overhead  wires.  Pressures  as  high  as  3  (JOG  V  had  been 
used  on  such  lines  in  Canada  and  the  United  States,  and  he  did  not  see 
how  we  were  to  develop  such  loads  in  this  country  unless  we  used  higher 
pressures.  The  best  method  to  employ  in  taking  ser\"ices  into  individual 
houses  from  overhead  wires  was  also  a  difficult  matter.  By  using  a 
short  length  of  lead-covered  rubber  cable  any  effects  due  to  lightning 
could  be  cUminated.  Earthing  was  another  important  question  and 
satisfactory  results  could  be  obtained  by  using  Trotter  volt  guard  ok 
the  Elder  guard.  The  latter  on  a  four-wire  three-phase  distribution 
system  consisted  of  an  earth  wire  placed  above  the  four  distribution 
wires  with,  about  3  ft.  on  either  side  of  each  pole,  a  very  light  rect- 
angular frame  the  top  bar  of  which  was  of  metal  and  was  connected  to 
the  earth  wire.  At  the  lower  endof  the  frame  there  was  a  metalbridge 
which  was  connected  to  the  neutral  and  these  two  metal  parts  were 
supported  by  uprights  of  hard  wood.  This  was  an  exceedingly  cheap 
arrangement  and,  in  the  event  of  a  breakage  of  any  wire,  the  bottom 
metal  bridge  was  fouled  and  a  short  was  produced  on  the  system. 

A  Half-way  System  Recommended. 
Mr.  G.  V.  Twiss  said  that  lines  erected  to  Post  Office  conditions  were 
likely  to  be  adversely  affected  by  snow  and  ice  it  the  conductors  were 
small  and  it  was,  therefore,  necessary  to  have  a  limit  to  the  minimum  size 
of  conductor  used.  Such  a  limit  would  greatly  add  to  the  expense,  and, 
looking  at  the  matter  generally,  a  half-way  line  between  the  Post  Office 
practice  and  the  Boanl  of  Trade  regulations  seemed  desirable.  Cordeaux 
screws,  recommended  in  the  B.E.A.M.A.  specifications,  were  not  good 
mechanically  and  were  bad  electrically.  There  should  be  two  types  of 
insulators  for  small  wires  and  large  wires  respectively,  and  the  use  of 
Cordeaux  screws  should  be  eliminated  on  power  Unes  altogether. 


July  8,  1921. 


THE  ELECTRICIAN. 


45 


Mr.  S.  G.  Leach  said  that  whether  conductors  should  be  stranded  or 
solid  was  entirely  a  question  of  construction  and  appearance.  When 
tape  was  used  for  weatherproofing  this  came  away  from  the  wire  in 
course  of  time.  The  result  was  untidiness,  wliile  it  was  doubtful  if  it 
added  inucli  to  the  life  of  the  cable.  With  an  uninsulated  distribution 
ssytem  all  house  services  should  be  insulated.  Poles  17  ft.  or  18  ft.  high 
would  clear  any  possible  obstruction  from  traffic,  and  he  had  never  been 
able  to  find  any  reason  why  the  Board  of  Trade  fixed  22  ft.  On  a  pre- 
war basis  a  savang  of  40  to  50  per  cent,  would  be  obtained  by  using 
overhead  distributors,  as  against  a  loss  of  20  per  cent,  compared  with 
underground  cables  given  by  the  author,  though  probably  this  com- 
parison did  not  hold  good  now.  The  author  considered  that  eventually 
everytliing  would  go  underground,  but  the  speaker  was  of  opinion  that 
the  only  possible  means  of  giving  an  efficient  supply  of  electricity  to 
rural  areas  would  be  by  overhead  mains.  Post  Office  practice  was  not  a 
safe  guide,  as  they  used  much  smaller  wires,  while  they  were  not  so  much 
hampered  by  finance  as  a  commercial  concern. 

Mr.  B.  Bartholomew  said  the  reason  for  choosing  22  ft.  was  that 
tramway  wires  were  usually  placed  at  this  height.  He  thought  Mr. 
Welboumwas  a  bit  of  analarmist  in  regard  to  the  effect  of  lightning  on 
overhead  conductors,  the  Post  Office  experience  being  that  the  ordinary 
protector  was  sufficient  to  make  houses  safe  from  this  danger. 

Some  Commercial  Load  Factors. 
Mr.  A.  H.  Preece  thought  the  question  of  overhead  and  underground 
cables  was  purely  a  question  of  economics.  In  the  colonies  at  the  pre- 
sent time  it  was  almost  hopeless  to  carry  out  much  overhead  work  owing 
to  the  enormous  cost  of  the  poles.  Referring  to  Mr.  Woodhouse's  Paper 
he  said  that  people  were  apt  to  talk  in  a  casual  way  about  500  000  kW 
stations,  but  in  this  country  such  power  stations  would  be  veiy  difficult 
to  arrange,  and  it  would  be  usually  more  justifiable  to  put  up  three 
smaller  stations  of  the  same  aggregate  output  than  one  large  one.  This 
was  due  to  water  and  coal  difficulties.  He  rather  doubted  whether  Mr. 
Woodhouse's  load  factor  of  60  per  cent,  could  be  obtained  in  an  industrial 
area.  In  Manchester,  where  the  load  was  fairly  concentrated,  the  figure 
was  only  32  per  cent.  In  one  case  abroad  it  was  46  per  cent,  for  a  station 
turning  out  150  million  units  where  there  were  no  eight-hour  shifts,  no 
Saturday  afternoon,  no  mid-week  football  and  no  Sunday  closing. 

Overhead  Wires  Not  Always  Economical. 

Mr.  Llewelyn  Atkinson  said  that  Mr.  Woodhouse's  Paper  was 
based  on  an  arithmetical  assumption,  but  the  moment  we  began  to  con- 
sider such  assumptions  we  found  there  was  no  experience  with  which  to 
check  them.  His  experience  in  the  Trafford  Park  industrial  area  with 
overhead  wires  had  been  that,  though  given  jilenty  of  scope  by  the 
Board  of  Trade,  the  whole  of  the  distribution  had  gone  underground  for 
economical  reasons.  He  thought,  however,  that,  in  a  rural  area,  overhead 
construction  would  find  its  application,  as  at  present  at  any  rate  it  was 
quite  unthinkable  that  we  should  use  miles  and  miles  of  underground 
cable  in  country  districts.  The  use  of  higher  pressures  with  trans- 
formers on  the  consumers'  premises  was  indicated.  In  Holland,  voltages 
ujj  to  10  000  V  had  been  taken  into  farms  and  connection  to  a  high 
pressure  line  of  this  kind  was  made  with  a  sort  of  hook  attachment.  To 
prevent  prohibitive  cost,  lines  in  this  country  must  be  put  up  to  with- 
stand ordinary  and  not  exceptional  conditions. 

Mr.  W.  A.  TuRNEULL  said  he  thought  500  V  for  overhead  distribu- 
tion would  be  about  the  limit.  Using  overhead  wires  on  a  housing 
scheme  he  proposed  to  run  the  wires  overhead  from  the  chimneys  into 
the  ends  of  the  houses,  protecting  them  from  contact  by  a  barbed  wire 
ring.  He  had,  however,  given  up  the  idea  of  using  overhead  wires  owing 
to  cost  of  maintenance,  as,  in  housing  schemes,  excavation  costs  were 
reduced  because  the  roads  were  all  "  up  "  during  construction  work. 

Mr.  A.  S.  Barnard  said  that  overhead  lines  were  very  liable  to  attack 
by  the  King's  enemies,  and  this  would  be  an  important  matter  when  we 
were  whoUy  dependent  on  electric  power  for  vital  necessities. 

MACHINERY  AND  LABOUR. 

The  two  following  Papers  on  subjects  of  interest  to  electrical 
engineers  were  read  before  Section  IIL  on  Tliureday,  June  30th : — 

The  Influence  of  the  Automatic  and 
Semi-Automatic  Machine  on  the 
SkilL~and  Resourcefulness  of  the 
Mechanic. 

By   A.    H.   HALL,   C.B.E.,    B.A. 

Both  automatic  and  semi-automatic  machmes  have  been  a  gradual 
development  from  the  ordinary  turning  lathe,  with  the  object  of 
enabling  increased  output  to  be  obtained  on  repetition  work.  Pro- 
bably the  two  main  features  considered  by  the  designer  were  pro- 
duction and  fle.xibility.  The  two  are  not  always  compatible,  and 
it  will  generally  be  found  that  the  more  completely  automatic  the 
machine  the  larger  its  potential  output  on  work  suited  to  its  capacity, 
but  the  greater  the  difficulty  in  changing  over  from  the  manufacture 
of  one  article  to  another. 

The  ELiMrxATiON  of  Initiative. 

These  developments  in  design  have  practically  eliminated  the 
need  for  initiative  on  the  part  of  the  operator.     In  the  extreme  case 


a  full  automatic  machine  requires  only  feeding  with  the  material, 
while  the  capstan  and  turret  lathe  require  the  employment  of  labour 
merely  to  make  them  function  in  their  predetermined  cycle  of 
operations.  Except  in  the  case  of  machines  designed  for  a  single 
pm-pose,  the  variety  of  work  now  possible  on  a  well- designed  auto- 
matic or  capstan  lathe  is  such  that  ample  scope  is  provided  for  the 
display  of  resomce  on  the  part  of  the  mechanic.  This  quaUty  is 
more  a  question  of  inherent  ability  than  of  training,  and  though 
long  experience  may  increase  aptitude  up  to  a  point,  it  is  doubtful 
if  this  is  not  skill  rather  than  resom'ce. 

It  is  well  known  that  only  a  small  percentage  of  good  mechanics 
can  set  up  and  tool  an  automatic  machine  to  the  best  advantage — • 
the  remainder  in  varying  degrees  lack  the  ingenuity  necessary. 
The  inference  is  a  strong  one,  that  the  quality  of  the  resoirrce  re- 
quired differs  to  some  extent  from  that  shown  on  less  specialised 
work.  It  is  not,  however,  possible  to  consider  this  question  fully 
without  reference  to  the  character  of  the  works  in  which  the  machines 
are  installed.  Probably  the  highest  degi'ee  of  initiative  is  displayed 
by  the  mechanic  in  small  engineering  works,  where  facilities  such 
as  are  provided  in  larger  works  are  absent,  even  allowing  for  the  fact 
that  the  machines  may  not  be  run  at  the  high  efficiency  expected  in 
a  shop  where  a  staff  of  specialists  is  employed. 

Small  versus  Laege  Works. 

The  mechanic  in  such  circumstances  will  probably  have  a  variety 
of  work  to  consider,  the  quantities  in  most  instances  being  strictly 
limited,  and  he  will  not  only  have  to  decide  on  the  type  of  tools,  the 
speeds,  feeds  and  methods  of  setting  up,  but  he  will  learn  to  think 
in  terras  of  time  per  cycle  of  operations.  He  may  also  have  to 
determine  whether  the  quantities  to  be  made  will  justify  the  pro- 
vision of  special  tools  and  cams,  or  whether  a  lower  rate  of  produc- 
tion, with  standard  appliances  and  lower  initial  cost,  will  not  be 
more  economical. 

In  larger  works  the  tendency  is  for  the  preliminaries  to  be  done 
in  the  office,  and  the  shop  will  be  given  the  times,  or  even  the  actual 
operations  will  be  detailed.  The  resource  of  the  mechanic  wOl  be 
limited  by  such  arrangements,  just  as  the  necessity  for  ingenious 
methods  of  adapting  a  tool  to  work  for  which  it  is  not  designed  does 
not  arise  in  a  well-equipped  tool  room. 

Interest  and  Output. 
The  skill  displayed  by  the  operator  varies  with  the  class  of  tool, 
and  on  the  semi-automatic  machine  in  particular  the  aptitude  shown 
is  probably  acquired  unconsciously.  The  workman  who  obtains 
average  results  learns  that  he  must  not  press  his  tools,  or  stoppages 
will  reduce  output,  and  he  performs  the  cycle  of  operations  in  a 
manner  that  does  not  unduly  exhaust  his  physical  energy.  The 
operator  who  gets  the  maximum  output  usually  exhibits  more  than 
usual  interest  in  the  work,  and  his  aptitude  results  in  the  expenditm'e 
of  less  energy,  the  latter  probably  by  reason  of  a  subconscious  process 
which  enables  him  to  achieve  a  result  approximating  to  that  ob- 
tained by  a  close  motion  study  of  the  work.  In  a  woman  operator, 
for  some  reason,  the  interest  factor  is  more  often  sustained,  and  the 
tools  wear  longer  because  of  her  keener  sense  of  touch.  On  light  work, 
therefore,  where  physical  exhaustion  is  not  a  potent  factor,  her 
output  is  often  better  than  that  of  a  man.  That  the  combination 
of  interest  and  aptitude  defines  skill  is  clearly  shown  in  the  variety 
of  defects  which  can  be  produced  by  an  inexpert  workman.  It  is 
also  noticeable  that  where  the  makers  of  a  machine  wish  to  demon- 
strate what  can  be  produced,  it  is  usual  for  the  workman  to  be  a 
mechanic,  or  an  operator  of  exceptional  intelligence. 

Setting  Up. 

The  mechanic's  function  of  putting  the  machine  into  the  condition 
for  successful  operation  may  be  considered  under  two  heads — the 
setting  up,  and  the  provision  of  tools.  The  first  is  specialists'  work 
— the  variation  in  the  time  taken  by  different  mechanics  in  getting 
similar  machines  to  run  being  an  indication  that  a  high  degree  of 
skill  is  necessary.  The  provision  of  extremely  accurate  yet  robust 
tools  calls  for  skill  analogous  to  that  of  other  tool-room  work. 

The  conclusions  of  the  writer  are,  therefore,  that  the  designer  has 
precluded  the  operator  from  the  display  of  resom-ce,  but  that  a 
reasonable  amount  of  skill  is  required.  The  mechanic  must  display 
great  resource,  the  amount  varying  with  the  degi-ee  of  responsi- 
bility allotted  to  him  by  the  management  in  the  matter  of  design 
and  lay-out  of  the  tools.  His  skill  in  making  these  is  of  the  kind 
usually  expected  of  a  highly  trained  workman,  but  in  setting  them 
up  he  may  exhibit  qualities  not  readily  capable  of  comparison  with 
those  required  in  other  work.  It  is  suggested  that  amongst  the 
points,  which  might  be  advantageously  amplified  by  discussion, 
are  the  following  :  (1)  The  degree  of  skill  exhibited  by  the  operator 
in  dealing  with  different  qualities  of  material,  especially  the  very 
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hard  alloy  steels  used  in   motor-car  and   acuoplane  constnictioii ; 

(2)  the  skill  displayed  by  women  in  similar  conditions  and  generally  ; 

(3)  the  effect  on  the  initiative  of  the  mechanic:  (o)  of  highly 
specialised  machines  with  definite  limitations  in  their  scope  ;  (6)  of 
the  practice  in  largo  works  of  detailing  the  operations  in  the  office. 

Mechanical   Appliances    and   Laboui* 

in  Loading  and  Unloading 

Ships'  Cargoes. 

B>    A.  Ml'SKKn. 

This  Note  is  intended  to  promote  discussion  upon  how  much  more 
mechanical  appliances  could  be  used,  and  to  show  how  many  docks 
lack  up-to-date  methods  in  tliis  respect. 

One  point  of  considerable  importance  is  the  bunkering  of  steamers 
from  barges  in  the  London  docks.  It  is  no  exaggeration  to  say 
that  over  .3  01X>  000  tons  of  coal  per  annum  are  raised  from  barges 
by  means  of  crude  steam  winches  and  boilers ;  the  coal  being 
shovelled  by  hand  into  wickerwork  baskets.  There  are  some  large 
appliances  used  for  this  purpose,  but  being  unwieldy  and  difficult 
to  move  from  dock  to  dock  they  only  do  a  small  portion  of  the 
work  required.  A  full  gang  of  15  men  and  one  boilerman  put  the  coal 
into  the  bunker  hatches  at  the  rate  of  45  tons  per  hour,  and  taking 
the  present  cost  of  labour  into  consideration,  it  should  surely  be 
possible  to  improve  this  system.  If  the  handling  of  the  goods  is 
followed  from  the  time  thej-  are  put  into  the  ship  to  the  time  they  are 
put  on  a  barge,  cart,  or  railway  truck  after  being  discharged,  a  visit  to 
any  ordinary  dock  shows  a  fearful  lack  of  mechanical  appliances 
which  could  take  the  place  of  manual  labom-.  The  goods  appear  to 
be  stowed  in  the  steamer  in  the  first  instance  with  an  utter  want 
of  thought  as  to  how  they  are  to  be  discharged  and  distributed  to 
save  labom-.  One  sees  in  the  same  sling  packages  or  bales  addressed 
to  different  consignees,  which  have  to  be  trucked  separately  to 
the  various  positions  set  out  in  the  warehouse ;  and  it  does  not 
appear  impossible  that  a  little  forethought  and  arrangement  when 
loading  would  prevent  this.  When  discharged,  they  are  handled 
in  small  units  by  a  man  with  an  ordinary  truck,  sometimes  being 
run  over  rough  concrete  roads  and  rough  wooden  floors  in  the  ware- 
house. Wareliouses  are  built  low,  and  the  goods  are  only  stowed  in 
tiers  four  or  five  bales  high  ;  all  being  done  by  hand.  The  loss  of  time 
one  sees  owing  to  the  men  having  to  wait  on  one  another  is  appalling. 
To  keep  up-to-date  and  handle  warehouse  goods  economically, 
warehouses,  if  not  suitable,  should,  like  old  machinery,  be  scrapped. 

What  Could  Be  Done. 

A  striking  instance  of  what  could  be  done  is  given  in  an  article  in 
"Engineering"  (May  6  and  13),  which  describes  the  appliances  used 
in  handling  goods  at  the  Port  of  Manchester  warehouses,  where  they 
have  overhead  cranes,  electric  trucks,  conveyors  and  stackuig 
machines  ;    and  other  docks  would  do  well  to  follow  tlie  example. 

Why  should  not  electrical  trucks  be  used  in  place  of  hand  trucks 
and  why  should  not  careful  attention  be  paid  to  the  floors  over 
which  they  have  to  run  ?  On  the  other  hand,  why  should  not 
ordinary  wheel  trucks,  tocarry  about  10  or  15  cwt.,  befitted  with  ball 
bearings,  so  that  each  load  lowered  by  the  crane  could  be  moved  to 
its  destination  by  one  man,  instead  of  its  being  split  up  into  hand 
trucklnads  of  .say  2  cwt.,  one  man  to  each  ?  With  a  reasonably 
smootli  Hoor  and  k  well  designed  truck,  20  cwt.  can  be  easil.y  moved 
by  one  man.  Even  in  the  slings  used  for  lifting  the  goods  there  is  a 
want  of  attention  to  detail ;  one  sees  almost  every  lift  a  sling  used 
about  8  or  10  ft.  too  long,  which  means  that  the  crane,  as  a  rule, 
lifts  8  or  10  ft.  higher  than  is  necessary,  probably  wasting  25  per 
cent,  of  the  power  required. 

Continuous  Conveyors. 
The  continuous  conveyor,  as  against  the  intermittent  crane  system, 
might  be  extended  with  considerable  advantage  as  regards  economy 
in  time  and  labom-,  as  against  the  prevailing  system  of  slinging, 
lifting  and  lowering  by  means  of  cranes,  then  being  put  on  a  hand 
truck  and  wheeled  over  rough  roads  to  the  cart  or  railway  wagon. 
I  have  seen  at  Victoria  Docks  two  quarters  of  beef  wheeled  for  about 
lOO  yds.  to  a  stage  where  each  quarter  was  lifted  by  foui"  men  fiom 
the  truck  on  to  the  shoulders  of  one  man  and  carried  out  to  the 
van  to  additional  men  to  be  placed  in  position.  More  attention 
might  be  paid  to  the  hatches  of  steamers  and  the  doing  away  with 
the  stanchions  in  the  holds,  in  order  to  facilitate  getting  in  and  out 
and  stowing  the  cargo. 

AproRTioNixG  THE  Blame. 

Whether  the  want  of  appliances  is  due  to  the  shipowners,  shippers, 

stevedores,  dock  companies,  or  difficulties  with  labom-  is  an  open 

question.     Whether  it  is  due  to  (as  is  often  the  case)  the  loading 

and  discharging  of  the  cargoes  being  paid  for  by  a  percentage  on  the 


cost  of  carrying  out  the  work  is  also  an  open  question,  but  undoubted- 
ly it  is  a  a.ystem  tJiat  does  not  tend  to  either  rapid  or  economical 
working.  Should  not  dock  warehouses  in  all  cases  be  built  high 
enough  to  store  goods  a  height  of  15  to  20  ft.,  the  goods  being  raised 
or  lowered  by  mechanical  appliances  ? 

If  the  engineers  of  the  various  interests  have  not  the  time  to 
study  the  questions  together,  it  would  pay  them  and  the  country 
generally  to  employ  expert  engineers  to  obtain  the  views  of  the 
various  interests,  combine  them,  and  prepare  schemes  for  econo- 
mically handling  cargoes  in  the  various  docks,  of  the  various  character 
of  goods. 

ELECTRIC  TRACTION. 

On  Friday.  July  1st,  the  proceedings  in  Section  VII.,  under  the 
chairmanship  of  Mr.  C.  P.  Sparks,  opened  with  a  short  Paper  on 
"  Battery  Locomotives,"  by  Mr.  J.  Dalziel.  This  we  give  in  abstract 
below : — 

Battery   Locomotives. 

Br  .1.   DALZIEI.. 

Electric  shunting  locomotives  may  be  either  operated  from  over- 
head wires  or  from  a  self-contained  battery.  Certain  limitations 
imposed  by  the  battery  roughly  define  the  respective  spheres. 
Generally  speaking,  battery  operation  is  most  suitable  for  yards 
where  the  work  is  moderate  and  fairly  uniform,  especially  where 
fairly  long  lengtlis  of  infrequently  worked  siding  are  involved.  In 
such  cases  battery  locomotives  will  economically  replace  horse  or 
capstan  shunting.  A  probable  field  for  battery  traction  on  electrified 
main  lines  is  that  of  working  way-side  sidings  with  a  battery  tender 
to  supply  the  main  line  locomotive.  Some  branch  lines  may  be 
worked  economically  with  battery  locomotives.  Shunting  in  large 
goods  yards  will  probably  be  best  effected  by  locomotives  combining 
overhead  conductor  with  battery  supply,  the  battery  dealing  -nath 
the  lightly  worked  sidings.  Where  the  obstruction  of  an  overhead 
wire  is  objectionable,  as  on  quay  sides,  battery  operation  is  the 
only  form  of  electric  traction  possible. 

Disadvantages  of  Battery  Tbaction. 
Supply  by  battery  alters  for  the  worse  the  operating  character- 
istics of  an  electric  locomotive,  especiall.y  as  regards  overload 
capacity.  Straight  battery  working  is  not  suitable  for  heavily 
worked  sidings,  or  those  out  of  which  an  occasional  heavy  lift  haa 
to  be  made,  and  the  same  applies  to  lines  having  heavy  gradients, 
or  that  at  certain  hours  require  specially  heavy  trains  to  be  handled. 
In  such  cases  overhead  conductors  should  be  used  ;  undue  increase 
in  battery  capacity  and  weight,  or  the  provision  of  special  types, 
prohibitively  enhances  costs.  Mid-day  boosting  charges  are  adverse 
to  the  life  of  all  batteries  of  whatever  type.  Many  existing  sidings 
where  locomotive  operation  may  be  contemplated  are  equipped 
with  turntables.  If  it  is,  as  it  may  be,  impossible  to  substitute 
points  for  these,  a  capstan  may  be  fitted  to  the  locomotive,  so  as  to 
enable  it  to  pass  over  such  turntables  and  into  the  sidings  they  serve. 
Typical  Battery  Locomotive. 
A  typical  battery  locomotive  is  that  built  by  the  Midland  Railway 
in  1913  to  supersede  horse  shunting  in  a  London  coal  yard.  Its 
dimensions,  &o.,  are  as  follows  : — 

Weight 17  tons  7  cwt. 

Draw-bar  pull 6  400  lb.,  max. 

■     Normal  load •  8  loaded  wagons  (90  tons). 

Maximum  load    12  wagons. 

Speed    7  miles  per  hour. 

Unloaded  speed  About  12  miles  per  hour. 

Yard  capacity About  100  wagons. 

Average  weiglit  per  haul About  .30  tons. 

Average  length  of  haul    About  50  yards. 

Annual  ton  miles About    45  000    (excluding 

locomotive    weight). 

Design  and  Construction. 

Standard  wagon  parts  can  in  general  be  used.  Hand  brakes  are 
sufficient.  Special  attention  is  required  to  battery  box  ventilation 
and  insulation.  The  Midland  locomotive  is  mainlv  built  up  of 
10-ton  wagon  parts.  The  brakes  are  screw  operated,  working  on  a 
special  brake  drum  to  avoid  undue  wear  on  tire  brakes  owing  to 
grit.     A  rheostatic  brake  is  also  regularly  used. 

Motora  should  be  wound  specially  for  low  speed  and  .single  reduc- 
tion gear.  The  Midland  locomotive  motors  are  of  22  H.p.  at  220 
revs,  per  min.,  nose-.suspended  and  spur  geared  15-68.  A  single 
controller  is  fitted  in  the  driver's  cab.  it  being  of  ordinai-y  tramway 
type  with  rheostatic  brake.  Special  batteries  of  the  road  vehicle 
type  are  unnecessary  for  rail  traction.  Where  the  use  of  battery  in 
preference  to  conductor  suppl.v  is  justified,  a  flat  plate  type  batteiy 
is  sufficiently  good  for  the  service,  and  it  is  anticipated  that  battery 
contractors  will  guarantee  such  batteries  for  up  to  10  years  at  an 
annual  charge  of  about  10  jxjr  cent,  to  15  per  cent,  of  first  cost.     On 
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the  Jlidland  engine  the  battery  is  by  the  D.P.  Battery  Company^ 
consisting:  of  lOS  train  lighting  type  cells  in  Tvooden  boses  lead 
lined,  the  capacity  being  SCO  Akat  the  10-hour  rate. 

Charging. 

Charging  arrangements  should  be  sufficiently  automatic  to  enable 
technically  unskilled  labour  to  be  normally  employed.  In  the 
Midland  case  charging  is  done  from  the  Corporation  mains  through 
a  motor  generator  ;  the  generator  is  wound  with  shunt  and  reverse 
series  coils,  so  that  the  maximum  voltage  that  can  be  impressed 
on  the  battery  is  about  26  per  cell  with  10  A  only  passing,  while 
with  70  A  passing  the  voltage  becomes  only  2-1  V  per  cell.  The 
shunt  coil  can  be  adju.sted  by  field  regulation,  so  as  to  bring  up  the 
voltage  to  2-7  per  cell  for  gassing  charges,  which  are  given  periodic- 
ally under  skilled  technical  supervision. 

In  a  self-contained  yard  such  engines  can  be  driven  by  yard 
staff,  who  can  also  perform  other  duties.  If  the  engine  has  to  work 
on  to  or  across  the  main  line  a  quaUfied  driver  would  have  to  be 
employed. 

Operation  and  Cost.s. 

The  energy  consumption  of  battery  locomotives  is  necessarily 
high,  the  actual  consumption  varying  according  to  the  nature  of  the 
service.  In  addition  to  the  normal  losses  by  frequent  stops  and 
braking,  there  are  the  special  losses  in  the  battery  and  charging 
plant.  In  the  Midland  case  the  energy  consumption  measured  at 
the  Corporation  meter  averages  about  100  Wh  per  ton  mile.  The 
over-all  efficiency  is  about  50  per  cent.,  i.e.,  a  battery  locomotive 
consumes  about  double  the  energy  of  a  conductor-supphed  loco- 
motive on  the  same  work.  On  the  other  hand,  rail  bonding  in  yards 
presents  some  difficulties  ;  moreover,  in  most  cases  an  earthed  return 
is  not  permissible  ;  motor  generator  losses  are  thus  inevitable  unless 
double  overhead  wires  are  used. 

A  locomotive  of  the  type  and  capacity  shown  would  cost,  pre-war. 
approximatelj',  £900,  with,  say,  about  £200  additional  for  charging 
plant.  This  locomotive  replaced  five  horses  and  four  men  pre-war, 
the  annual  value  of  which,  at  to-day's  prices,  is  about  £1  600.  The 
working  cost  of  the  locomotive  for  the  year  1920  was  about  £400  ; 
adding  provision  for  battery  renewal,  interest  and  depreciation  at 
to-day's  prices  and  rates,  the  total  cost  amounts  to  about  £800,  so 
that  in  similar  conditions  such  an  engine  could  be  installed  to-day  to 
save  £800  per  annum  over  horse  shunting. 

DISCUSSION. 

In  opening  the  discussion  Sir  Henry  Fowler  said  that  battery  loco  - 
motives  would  be  very  useful  on  the  small  branches  of  which,  in  this 
coimtry,  there  were  very  many  with  short  mileage  and  with  a  very  light 
traffic.  Then  from  a  financial  point  of  view  it  would  be  inadvisable 
to  equip  electrically  in  the  usual  way.  The  type  of  battery  vehicle 
used  on  the  Continent  would  not  be  suitable  in  this  country,  where 
separate  locomotives  would  be  necessary  in  order  that  shunting  might 
be  carried  out. 

Mr.  C.  H.  Merz  said  that  the  battery  locomotive  offered  a  means  of 
doing  a  great  deal  by  electrical  methods  at  a  small  expenditure.  More 
trials  of  the  kind  mentioned  in  the  Paper  might  be  made  with  advantage 
as  it  was  only  by  such  trials  that  the  exact  capacity  of  the  battery  and 
similar  data  on  charging  conditions  and  plate  improvements  could  be 
discovered. 

An  Important  Labottr  Question. 

Mr.  Roger  T.  Smith  asked  whether  the  author  had  experienced  any 
difficulty  through  acid  spilling  in  shunting  operations  when  using  the 
open  type  batterj',  or  whether  any  steps  had  been  taken  to  prevent 
this  as  was  done  in  train  lighting  cells.  The  author  claimed  that 
the  battery  locomotive  could  often  usefuDy  replace  the  horse  and  the 
capstan  for  shunting.  His  experience  showed  him  that  tliis  depended 
entirely  on  whether  the  locomotive  could  be  worked  by  the  ordinary  yard 
staff.  He  congratulated  the  author  on  his  ingenuity  in  using  ordinary 
wagon  parts  at  a  capital  cost  of  at  least  half  of  what  would  have  been 
necessary  had  a  special  design  been  employed. 

Mr.  F.  Lydall  said  that  the  locomotive  mentioned  in  the  Paper  was 
too  small  to  be  of  much  use  for  shunting  in  main  line  goods  yards.  An 
average  of  103  tests  in  66  yards  in  the  States  showed  an  average 
length  of  run  of  628  ft.,  an  average  time  of  run  of  79i-  sees.,  an  average 
time  of  stop  of  53  sees.,  an  average  speed  in  motion  of  5'4  miles  per  hour, 
and  an  average  speed  inelucUng  stops  of  3'2-t  miles  per  hour  with  an 
average  load  of  306  short  tons.  This  would  be  a  very  fair  service  for  a 
batteiy  locomotive,  but  was  probably  considerably  above  what  would 
be  required  in  small  yards  in  tliis  country.  Unless  the  battery  was 
availaljle  for  rechari;in2  at  very  short  intervals  it  must  be  of  considerable 
size  if  the  lofoniotive  were  to  handle  full  size  trains.  It  would  be  inter- 
esting to  know  whether  it  would  be  practicable  to  charge  the  battery 
intermittently  from  overhead  or  third  rail. 

Long-Lived  Batteries. 
Mr.  Elliott  said  that  batteries  on  some  locomotives  running  in 
Switzerland  had  been  in  use  for  13  years.  These  batteries  were 
of  the  heavy  type  of  cell  similar  to  those  employed  on  the  Midland 
RaUway.  No  light  type  of  cell  would  have  lasted  that  time,  its  average 
life  being  between  one  and  two  years. 


Mr.  P.  Edwap.ds  said  that  if  any  electrification  scheme  were  developed' 
for  England,  battery  locomotives  would  have  to  be  very  much  larger 
and  heavier  than  they  had  been  up  to  the  present.  Regeneration  might 
be  resorted  to  so  that  thg  energy  absorbed  in  braking  could  be  utilised 
for  charging. 

The  Equipment  of  Branch  Lines. 

Col.  F.  A.  Cortez  Leigh  was  not  at  all  in  agreement  witli  the  author 
about  using  battery  locomotives  on  branches  andsidinas.  Tlic  equipment, 
of  these  lines  was  not  very  expensive  and  to  equip  them  m  tlie  orthnary 
way  was  therefore  efficient.  Exidc  and  EcUson  batteries  would  be  more 
suitable  than  the  Plante  batter,",  as  locomotives  were  often  veiy  roughly 
handled  in  shunting  yards.  The  t_\-pe  of  battery  now  being  used  on 
small  troUys  for  platform  work  should  be  suitable  for  locomotives. 

Mr.  A.  C.  Agnew  said  that  disappointing  results  as  regard  sjieed  were 
often  obtained  with  batteiy  locomotives.  He  had  found  the  Edison 
battery  extremely  satisfactoiy.  -   .-. .  - 

Mr.  F.  W.  Carter  suggested  that  the  motors  on  battery  locomotives 
might  with  advantage  be  compoimd  wound  instead  of  series  wound  in 
order  to  enable  them  to  be  used  for  regeneration  and  to  make  the 
radius  of  the  vehicle  greater. 

Mr.  A.  S.  Barnard  asked  how  many  motors  there  were  on  the  locomo- 
tive and  also  whether  the  control  was  series,  parallel  or  rheostatic.  The 
success  or  failure  of  battery  locomotives  depended  very  largely  on  the 
system  of  control. 

Mr.  Brouffell  thought  that  the  efficiency  of  the  battery  locomotive 
could  be  improved  by  altering  the  control  and  getting  rid  of  some  of  the 
rheostatic  losses  and  also  by  improving  the  cells. 

The  Chairman  said  his  experience  in  raining  work  led  him  to  think 
that  a  special  type  of  battery  was  required  for  such  service. 

ELECTRIC  V.  STEAM  LOCOMOTIVES. 

A  joint  meeting  of  Sections  Vll.  and  111.  was  held  on  Friday, 
when  a  discussion  took  place  upon  the  "  Jlechanical  Advantages  of 
Electric  Locomotives  Compared  -with  Steam."  Capt.  H.  Riall 
Sankey  was  in  the  Chair.  Sir  Vincent  Ravex  introduced  the  sub- 
ject with  a  Paper,  of  which  we  give  an  abstract  below. 

Mechanical    Advantages    of    Electric 
Locomotives   compared  -with    Steam. 

By   SIR   VINCENT   L.    RAVEN.   K.B.E. 

In  a  comparison  between  steam  and  electric  locomotives  there 
are  a  number  of  prominent  features  in  both  types  that  are  perhaps 
best  expressed  by  the  terms  "  for  and  against "  or  "  advantages 
and  disadvantages." 

The  mechanical  disadvantages  of  the  steam  locomotive  may  be 
briefly  summarised  as  follows : — The  locomotive  being  a  complete  inde- 
pendent unit.its  power  cannot  be  greater  than  the  capacity  of  its  boiler. 
To  increase  the  boiler  capacity  obviously  implies  increased  dimensions 
and  weight,  both  of  which  offer  grave  difficulties  in  regard  to  clear- 
ances and  strengthening  of  bridge  structm-es.  It  is  known  that  on 
many  railways  in  Britain  the  limit  of  weight  has  been  reached,  and 
further  development  of  power  is  only  possible  at  enormous  expense. 
The  boiler,  cylinders,  valve-gear,  crankshafts  and  all  reciprocating 
parts  are  costly  to  maintain.  Tin-ntables,  fuelling  plant  and  water 
supply  appliances  must  be  provided.  The  cab  is  small  and  open 
to  the  weather,  involving  discomfort  to  the  locomotive  crew. 
The  locomotive  radiates  heat  and  uses  coal  all  the  tune  steam  is  up, 
that  is,  during  many  hours  when  it  is  doing  no  work,  and  either 
standing  by  or  coasting.  The  wear  and  tear  of  the  locomotive  on 
the  track  is  considerably  increased  by  the  impossibility  of  accurately 
balancing  the  reciprocating  parts. 

The  Ca.se   for  the  Electric   Locomotive. 

The  case  for  the  electric  locomotive  may  be  set  out  by  the  brief 
statement  that  it  is  not  liampered  by  any  of  the  above-mentioned 
objections.  In  addition,  one  might  point  put  that  it  possesses  other 
important  qualifications,  such  as  :  Simplicity  of  mechanical  con- 
struction and  operation.  Increased  power  of  acceleration.  Higher 
scheduled  speed  due  to  the  possibility  of  heavy  short  period  over- 
loads resulting  in  more  frequent  service  and  increased  use  of  existmg 
tracks.  Uniform  turning  effort  resulting  in  better  factor  of  adhesion 
at  starting  and  on  gradients.  Absence  of  all  reciprocating  movement 
and  accurate  balance  of  all  rotating  parts.  Facilities  for  driving 
from  either  end  of  a  locomotive.  Accessibility  of  mechanical  and 
electrical  parts.  Better  accommodation  for  locomotive  crew  by 
reason  of  increased  cab  area  and  by  closing  in  and  heating  the  cab. 
Possibility  of  coupling  two  or  more  locomotives  together  under 
the  control  of  a  single  driver. 

Fuel    Economy. 

The  production  of  energy  in  a  power  station  rather  than  on  the 
locomotive  leads  to  a  substantial  economy  of  fuel.  On  a  steam 
locomotive  fitted  with  all  modern  improvements,  it  is  not  practicable 
to  work  at  less  than  about  2i  lb.  of  best  quahty  coal  per  b.h.p.  hour, 
and  few  engines  are  capable  of  doing  this  for  any  length  of  time. 
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Taking  into  account  the  additional  fuel  required  for  lighting  up, 
standby  losses,  periods  of  uneconomical  working  and  other  factors 
continually  met  with  in  practical  working,  the  average  consumption 
is  more  like  3i  lb.  per  b.h.p.  hour  for  passenger  engines,  and  'i  lb. 
for  goods  engines.  On  the  other  hand,  with  electric  locomotives, 
whether  passenger  or  goods,  and  with  up-to-date  power  station 
and  sub-station  plant,  it  is  possible  to  reduce  the  consumption  of  fuel 
to  IJ  lb.  per  hour,  or  even  less,  of  low  quality  coal  per  b.h.p.  pro- 
duced on  the  locomotives.  In  other  words,  electrification  enables 
the  fuel  consumption  to  be  reduced  to  one-half  or  one-third,  the  fuel 
employed  being  of  a  quality  unsuitable  for  steam  locomotives. 

Cost  of  Maintenance. 
Experience  on  the  North  Eastern  Railway  with  regard  to  the  cost 
of  repairs  of  electric  locomotives  working  between  Shildon  and 
Newport,  shows  that  the  cost  of  maintenance  is  approximately 
one-third  that  of  maintaining  the  steam  locomotives  which  worked 
this  traffic  previous  to  1915.  The  difference  in  America,  however, 
is  much  greater,  as  Mr.  Armstrong,  Chairman  of  the  Electrification 
Committee  of  the  General  Electric  Company,  gives  figures  showing 
the  cost  of  repairs  per  mile  of  three  American  railways  varying  from 
6-3  cents  to  14-6  cents,  as  compared  with  a  cost  of  60  cents  per  mile 
for  a  2-8-S-2  JIallet  steam  engine,  which  is  the  class  of  engine  that 
would  have  to  be  used  to  haul  a  similar  train  to  that  taken  by  the 
electric  locomotive,  the  cost  of  repairs  of  which  is  14-6  cents,  or 
one-fourth  that  of  the  steam  engine. 

Class  of  Drive. 
The  method  by  which  power  is  transmitted  from  the  motors 
to  the  driving  axles  is  generally  spoken  of  as  the  "  drive.'  There 
are  two  general  classes: — (1)  In  which  the  motors  are  built  direct 
on  the  driving  axles,  or  are  connected  to  them  by  reduction  gearing. 
(2)  In  which  the  power  of  the  motors  is  transmitted  to  the  driving 
axles  through  connecting  and  coupling  rods.  In  each  of  the.se  two 
classes  there  are  numerous  distinct  types  depending  upon  details. 

Motor  liviTH  Reduction  Gear  Drive. 

The  motor  with  reduction  gear  is  the  most  widely'  used  method  of 
transmitting  the  torque  to  the  driving  wheels.  The  motors  are 
totally  enclosed,  each  driving  an  axle  through  single  reduction 
gearing,  a  pinion  being  mounted  on  the  end  or  on  each  end  of  the 
armature  shaft,  and  meshed  into  a  corresponding  gear  wheel, 
mounted  on  the  running  wheel  axle.  The  motors  are  suspended  by  a 
cross  suspension  bar  with  bearings  and  reaction  springs.  These, 
with  the  motor  suspension  bearings  on  the  axle,  provide  the  motors 
with  four  points  of  suspension.  This  particular  design,  which  is  the 
ordinary  double  bogie  articulated  type,  is  widely  used  for  freight 
traffic,  and  is  the  same  as  that  used  on  the  Shildon-Xewijort  Electrifi- 
cation, North  Eastern  Railway,  and  others  in  the  States  and  on 
the  Continent. 

QriLL   Drh'e. 

In  the  quiU  drive  the  motors  are  mounted  rigidly  between  the 
frames.  Each  motor  is  geared  to  a  quill  centred  in  bearings  in  the 
motor  frame  and  surrounding  the  driving  axle.  The  axle  and  quill 
are  concentric.  The  quill  is  connected  to  the  driving  wheels  by 
long  helical  springs  which  are  clamped  rigidly  at  the  ends  in  castings 
which  are  bolted,  one  to  the  quill  flange,  and  the  other  to  the  driving 
wheel.  All  springs  with  clamps  are  interchangeable,  and  any 
spring  may  be  removed  without  disturbing  any  part  of  the  ruiming 
gear.  The  arrangement  is  such  that  the  axle,  quill,  pair  of  wheels 
and  motor  can  be  removed  from  the  locomotive  without  disturbing 
the  running  gear.  This  drive  secures  all  the  advantages  of  a  flexible 
gear  in  cushioning  the  transmission  of  torque,  and  lessens  the  vibra- 
tion more  effectively  than  the  usual  flexible  gear  construction  and 
mounting.  This  drive  is  employed  on  the  geared  locomotives  of 
the  New  York,  New  Haven  and  Hartford  Railway,  also  the  Chicago, 
Milwaukee  and  St.  Paul.  The  advantages  of  quill  drive  are  ( 1 )  The 
driying  wheels  are  large.  (2)  The  centre  of  gravity  of  the  locomotive 
is  high.  (3)  The  dead  weight  on  the  track  is  reduced  to  a  minimum, 
consisting  onlj-  of  the  wheels  and  axles,  without  the  addition  of 
any  portion  of  the  motors. 

Gearless  Drive. 
In  the  gearless  drive  the  motors  are  of  the  bipolar  type,  the  arma- 
ture being  built  directly  upon  the  driving  axles,  and  the  other  parts 
of  the  motor  being  built  into  the  framework  of  the  locomotive 
structure.  This  arrangement  is  such  that  any  armature  with 
its  axle  and  pair  of  wheels  can  be  removed  from  the  loco- 
motive without  disturbing  the  rest  of  the  motor.  This  design  is 
in  use  on  the  Chicago,  Milwaukee  and  St.  Paul  and  the  New  York 
Central  Railways,  and  is  giving  every  satisfaction.  The  advan- 
tages claimed  for  this  design  are : — Simplicity  of  electric  motor 


owing  to  the  absence  of  motor  bearings  and  gear,  &c.  ;  facility 
for  examination  of  motor  and  removal  of  armature  for  repairs  if 
required.  The  mechanical  arrangement  of  the  complete  locomotive 
is  said  to  possess  the  required  flexibihty  and  balance  to  enable  it 
to  run  at  any  speed  equally  well  in  either_direction  without  tendency 
to  oscillate  or  spread  the  track. 

Connecting  and  Codpuno  Rod  Drr-es. 

In  this  class  the  rotary  motion  of  the  motor  armatures  is  trans- 
mitted to  the  axles  by  cranks  on  the  motor  shafts,  or  on  jack- 
shafts  driven  by  the  motors  and  by  connecting  rods  coupling  these 
cranks  with  crank-pins  on  the  driving  wheels.  The  principal 
advantage  of  this  method  of  drive  is  that  the  exact  position  of 
the  motor  in  relation  to  the  dri\-ing  wheels  is  at  the  disposal  of  the 
designer,  and  he  is  therefore  free  from  the  restrictions  imposed 
upon  him  by  the  necessity  for  getting  the  motors  into  the  space 
between  the  flanges  of  a  pair  of  wheels  as  in  all  locomotives  in 
gear  drive,  and  is  therefore  enabled  to  use  large  motors  and  place 
them  in  the  most  convenient  position  in  the  locomotive.  This 
method  of  drive  has  not  been  employed  at  all  in  this  country, 
except  for  experimental  purposes.  In  the  United  States  there  are 
a  few  examples,  namely,  the  locomotives  on  the  New  York  section 
of  the  Pennsylvania  Railroad,  others  of  a  different  design  on  the 
Norfolk  and  Western  Railroad,  and  an  experimental  locomotive 
designed  by  the  Pennsylvania  Railroad  for  the  electrification  of  the 
Altoona  grade.  The  general  opinion  in  the  United  States  seems  to 
be  more  in  favour  of  designs  which  come  under  the  other  division. 

On  the  Continent,  notably  in  France,  Switzerland,  Italy,  Germany, 
Austria  and  Sweden,  the  connecting-rod  drive  in  one  form  or  other 
is  almost  universal.  Up  -to  the  present  electrification  in  these 
countries  has  been  carried  out  mainly  on  the  single  phase  or  3- 
phase  system,  and  Continental  engineers  consider  that  the  additional 
complications  caused  by  the  introduction  of  cranks  and  coupling 
rods  are  more  than  compensated  for  by  the  advantage  of  having  a 
free  hand  with  the  motor  design. 

A  large  number  of  designs  have  been  worked  out.  Some  have 
proved  quite  satisfactory,  others  have  given  rise  to  a  good  deal 
of  trouble.  In  most  cases  the  trouble  has  been  eliminated  by 
strengthening  up  special  parts,  such  as  crank-pins,  Scotch  yokes, 
&c.,  and  by  introducing  a  certain  amount  of  flexibility  into  the 
coimections  between  the  motors  and  the  crank-shafts.  -j 

DISCUSSION. 

Sir  JOHX  AspiN'ALL  said  although  electrical  operation  had  proved  a 
commercial  success,  a  great  deal  had  yet  to  be  learned  witli  regard  to  the 
electrical  working  of  main  lines.  It  was  not  for  instance  known  what  was 
the  best  form  of  electric  locomotive,  and  he  could  not  view  with  satis- 
faction the  prospect  of  utilising  the  Continental  form  of  engine,  in  which 
rotary  motion  was  converted  to  reciprocating  motion,  and  reciprocating 
motion  converted  back  again  into  rotary  motion.  What  was  wanted 
was  some  form  of  direct  drive  through  gear  wheels.  He  looked  forward 
to  the  day  when  electric  locomotives  could  be  used  on  all  the  main  lines 
of  the  countrj'  and  would  be  able  to  run  from  Aberdeen  to  Dover  without 
change.  The  machinery  of  electrical  locomotives  should  be  kept  well 
up  in  the  cab  and  away  from  the  bogies.  Uncertainty  as  to  the  system 
which  would  be  adopted  for  electrification  had  held  up  development, 
but  the  electric  Railway  Advisorj-  Committee  had  recommended,  and 
the  Minister  of  Transport  had  approved,  that  there  should  be  a  uniform 
system  of  direct  current  at  1  500  V  with  a  third  rail  throughout  the 
countrj'. 

Wholesale  Electrification  not  Desirable. 

Sir  Philip  Nash  said  that  although  the  economies  instanced  by  Sir 
Vincent  Raven  were  very  striking,  he  did  not  think  that  the  wholesale 
electrification  of  railways  was  either  desirable  or  practicable.  The 
enthusiasm  of  electrical  engineers  in  developing  electric  traction  up  to 
the  point  that  it  had  now  reached  had  been  ver\-  valuable,  but  the  time 
had  come  when  it  was  necessar>'  to  apply  the  greatest  deliberation  before 
conversion  from  steam  to  electric  working  on  main  line  operation  was 
undertaken.  The  electric  locomotive  had  considerable  advantages  over 
the  steam  locomotive  in  regard  to  hauling  hea\-\-  loads,  and  it  should 
also  find  a  particular  field  of  usefulness  in  shunting  yards,  by  reason  of 
its  low  standby  charges. 

The  EcoNOnriES  of  Electric  Tractiox. 
Mr.  C.  H.  Merz  said  he  was  strongly  of  the  opinion  that  the  heavy 
capital  expenditure  involved  in  the  conversion  of  our  main  line  railways 
to  electric  traction  would  be  more  than  compensated  for  by  the  resulting 
economies.  The  great  advantage  of  the  electric  locomotive  was  its 
continuous  availability  for  service.  It  could  nm  long  distances  and 
for  long  periods  without  being  sent  to  the  running  sheds  for  overhauL 
It  was  surprising  that  the  electric  locomotive  had  not  made  more  pro- 
gress than  it  had,  but  that  was  due  to  hesitation  arising  from  indecision 
as  to  the  system  to  be  adopted.  He  hoped  that  railway  engineers  would 
not' wait  until  they  obtained  the  perfect  locomotive  before  starting, 
because  it  was  only  through  experience  with  a  variety  of  types  over  long 
distances  that  any  great  degree  of  perfection  could  be  reached.  At 
present  the  electric  locomotive  was  a  perfectly  practicable  machine,  but 
more  attention  should  be  given  to  the  control  equipment  \rhich  was  not 
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creditable  to  the  electrical  engineer,  and  it  compared  badly  with    the 
control  of  the  steam  locomotive. 

Sir  Philip  Dawsox  thought  that  Sir  John  Aspinall's  vision  of  electric 
locomotive  running  without  change  from  Aberdeen  to  Dover  was  a  little 
optimistic.  At  the  present  time  electric  locomotive  work  was  by  no  means 
standardised,  and  we  were  really  in  the  position  with  regard  to  it  that  we 
were  in  thirty  years  ago  with  the  ordinary  double  current  motor,  when 
every  designer  had  a  totally  different  type  of  motor  to  offer  to  the 
prospective  user.  There  was  imdoubt^dlj-  a  great  opening  for  electric 
locomotives  in  shunting  yards,  where  at  present  there  was  an  enormous 
waste  of  iime  and  money. 

Railway  Companies  axd  Industry. 
Jlr.  Roger  T.  Smith  said  that  the  industiy  of  this  country  had  been 
hampered  by  the  railway  companies  building  their  o»ti  locomotives. 
The  result  was  that  there  was  no  incentive  for  British  manufacturers 
to  take  up  cither  steam  or  electric  locomotives.  Had  the  policy  of  the 
railway  companies  been  different,  he  believed  that  this  country  would 
have  taken  an  equal  position  in  the  world  in  locomotive  building  as  it 
had  done  in  shipping.  He  hoped  the  same  thing  was  not  going  to  happen 
with  regard  to  electric  locomotives. 

The  Advantages  of  the  Electric  Locomotive. 

Mr.  J.  Dalziel  said  the  adoption  of  the  electric  locomotive  allowed 
additional  tractive  effort  to  be  obtained  when  hauling^  hea^'y  loads  up 
steep  gradients.  Another  advantage  of  the  electric  locomotive  was  the 
possibility  of  obtaining  regeneration,  which,  although  it  imposed  addi- 
tional work  on  the  motors,  and  called  for  special  designs,  provided 
mechanical  advantages  which  were  greater  than  the  electrical  dis- 
advantages. The  Midland  Railway  was  specially  interested  in  the 
development  of  electric  locomotives,  because  it  had  heavier  gradients 
on  its  lines  than  any  other  railway  company.  The  squirrel-cage  type  of 
motor  was  the  one  which  best  solved  the  problems  of  the  high-speed 
electric  locomotive,  but  a  great  deal  more  experience  with  it  was  required. 
He  heard  with  very  great  regret  that  there  was  a  possibility  of  the  third 
rail  system  being  standardised  in  this  country,  because  he  believed  that 
the  overhead  system  could  be  put  up  at  a  cost  certainly  not  greater  than 
the  third-rail  system,  and  there  seemed,  therefore,  no  reason  why  we  should 
not  be  satisfied  to  accept  the  overhead  system  once  and  for  all.  It  was 
specially  suitable  for  sidings,  and  was  the  only  means  whereby  a  con- 
tinuous system  could  be  obtained  so  far  as  the  equipment  was 
concerned. 

Third  Rail  Not  Standardised. 

Sir  Philip  Nash  said  he  would  not  like  it  to  go  forth  that  the  third-rail 
system  had  been  standardised  by  the  Ministry  of  Transport.  The 
fact  was  that  the  Electric  Railways  Advisory  Committee  had  standardised 
direct-current,  as  it  was  considered  the  most  suitable  in  this  countrj-, 
the  voltage  suggested  being  1  500.  The  Committee  had  not  standard- 
ised—  and  did  not  propose  to  standardise — the  third  rail  as  the  standard 
system  for  all  purposes. 

Finance  and  Electrification. 
Sir  Henry'  Fowler  said  he  was  convinced  that  there  must  be  con- 
siderable electrification  of  our  main  lines  as  soon  as  the  financial  position 
permitted.  The  reason  for  that  was  perfectly  clear,  a  much  higher 
efficiency  could  be  obtained  from  electric  than  from  steam  locomotives. 
It  was  true  that  in  depending  upon  one  central  station  it  was  possible 
that  a  good  part  of  the  system  might  be  put  out  of  operation  in  case  of  a 
breakdown  at  the  central  station,  but  generally  speaking,  it  was  finance 
that  was  the  deciding  factor,  for  however  ingeniously  steam  locomotive 
engineers  might  go  to  work,  they  could  never  surpass  the  great 
economies  obtainable  from  central  power  stations. 

A  Steam-Electric  Locomotive. 

Col.  F.  a.  Cortez  Leigh  said  that  as  long  as  shunting  engines  wore 
standing  for  40  percent,  of  the  time  they  were  in  use  it  was  quite  obvious 
that  a  large  field  existed  for  the  use  of  the  electric  locomotive.  An 
important  advantage  of  the  electric  locomotive,  however,  was  the  long 
period  which  it  could  remain  on  the  line  without  repair.  They  had  been 
known  to  be  running  for  10  days  with  hardly  any  attention  at  all,  whereas, 
with  steam  locomotives,  he  doubted  whether  one-third  of  the  24  hours 
was  occupied  in  actual  running.  At  the  present  time  there  was  under 
construction  at  the  Armstrong,  Whitworth  works  a  steam-electric  loco- 
motive, which  would  shortly  be  on  trial,  in  which  the  electrical  energy 
was  generated  on  the  locomotive. 

Sir  Vincent  Raven,  replying  to  the  discussion,  said  that,  having  been 
brought  up  as  a  steam  locomotive  engineer,  he  had  not  rushed  hurriedly 
to  change  his  opinions  as  to  the  value  of  the  electric  compared  with  the 
steam  locomotive.  It  was  only  after  very  careful  consideration  that  he 
had  come  to  the  conclusion  that  electric  locomotives  must  replace  steam 
locomotives,  and,  as  so  many  speakers  had  stated,  it  was  only  finance 
which  was  holding  back  the  change.  Another  direction  in  which  the 
electric  locomotive  showed  advantages,  apart  from  actual  economy  in 
working,  was  in  labour.  The  railways  and  all  large  industrial  concerns 
had  to  reduce  the  high  cost  of  labour  by  reducing  the  number  of  skilled 
hands,  and  even  the  low-class  labour  which  was  now  used.  By  the 
adoption  of  electric  locomotives  a  large  percentage  of  skilled  labour  would 
be  done  away  with,  for  30  per  cent,  of  the  steam  engines  now  being 
used  could  be  done  away  with  ;  in  other  words,  they  would  be  able  to 
cover  the  same  mileage  with  30  per  cent,  less  locomotives.  He  fully 
appreciated  the  point  made  by  Mr.  Roger  Smith  with  regard  to  loco- 
motive construction,  and  if  private  manufacturers  would  take  up   the 


design  of  electric  locomotives  he  saw  no  reason  why  they  should  not  be 
built  outside  the  railway  companies'  premises.  His  company  had  built 
its  own  electric  locomotives  so  far  because  it  was  simply  impossible  to 
get  them  built  outside. 

The  following  Papers  were  dealt  with  in  Section  IV. : — 

The  Utilisation  of  £xhaust  Steam 
in  Turbines. 

By   >I.    DEACON. 

Twenty  years  ago  the  utilisation  of  exhaust  steam  in  turbines 
was  in  its  infancy.  During  this  short  period  an  enormous  develop- 
ment of  the  use  of  exhaust  and  mixed-pressure  steam  turbines 
has  taken  place,  particularly  at  collieries,  where  the  volume  of 
exhaust  steam  is  necessarily  large  in  relation  to  the  horse-power 
developed.  The  national  economy  in  fuel  which  has  been  effected 
by  the  utiHsation  of  exhaust  steam  cannot  be  accurately  estimated, 
but  it  may  safely  be  stated  that  hundreds  of  collieries  in  the  United 
Kingdom  are  now  performing  the  bulk,  and,  in  many  cases,  the 
whole,  of  the  undergi'ound  pumping,  hauling,  and  electric  lighting, 
through  the  medium  of  mixed-pressure  turbines. 

As  an  example  of  the  magnitude  of  tiiis  economy  it  may  be 
fairly  stated  that  a  colliery  of  average  depth  (say  500  yards)  and 
raising  from  2  000  to  .3  000  tons  of  coal  per  day,  will  produce  enough 
exhaust  steam  to  develop  at  least  IOOOh.p.,  and  that  -with  the 
assistance  of  high-pressure  steam  when  the  supply  of  exhaust 
steam  is  insufficient,  from  1  500  to  2  000  electrical  h.p.  may  be 
produced  through  the  medium  of  turbines  and  electric  generators 
at  such  a  colliery.  Assuming  as  a  rough  estimate  that  there 
are  500  such  collieries  in  the  kingdom  fully  equipped  with  turbines, 
the  total  economy  in  fuel  amounts  to  2  000  000  tons  or  more  per 
annum. 

The  cost  of  generating  electrical  power  by  exhaust  steam  is 
naturally  very  low,  having  regard  to  the  fact  that  the  steam  would 
otherwise  be  wasted.  Disregarding  the  exhaust  steam  as  of  any 
value,  the  cost  of  running  is  confined  to  labour,  repairs,  stores, 
and  interest  on  capital  and  depreciation  of  plant.  Taking  the  two 
latter  at  20  per  cent,  on  the  capital  outlay  the  cost  of  production 
per  British  Thermal  L^nit  leith  exhaust  steam  only  is  approximately 
0-20d.,  and  tvith  mixed-pressure  consisting  of  20  per  cent,  of  high- 
pressure  steam  0-40d.  These  costs  are  based  upon  the  present-day 
values  of  plant,  wages  and  stores,  and  with  small  coal  at  20s.  per 
ton  with  the  plant  running  10  hours  per  day.  On  20  hours  per  day 
instead  of  10,  on  approximately  full  load,  the  cosst  per  unit  would 
have  been  O'lOd.  for  exhaust  steam,  and  0'20d.  for  mixed-pressvre 
steam.  Prior  to  the  war  the  cost  was  rather  less  than  half  the 
present-day  cost. 

DISCUSSION. 
The  Chairman  (Sir  Richard  Redmayne)  said  that  if  the  colliery  load, 
apart  from  the  winding  load  were  heavy  and  not  fully  co-incident  with 
the  latter  it  would  often  be  attractive  to  put  down  high-pressure  turbines 
and  adopt  electricity  for  all  purposes  in  the  colUerj',  including  winding. 
It  would  be  interesting  to  know  how  many  units  Mr.  Deakin  generated 
from  exhaust  steam  per  day,  and  how  many  he  generated  from  live  steam, 
so  that  the  proportion  of  total  power  obtained  by  the  two  methods  might 
be  ascertained.  Naturally  it  would  be  supposed  that  where  the  power 
demand  in  the  colliery  was  large  enough  it  would  pay  to  generate  power 
electrically  by  high-pressure  turbines  and  to  wind  electrically,  but 
unless  the  load  factor  was  very  large  it  would  be  more  profitable  under 
such  conditions  to  obtain  the  necessary  electrical  energy  from  the  public 
supply.  It  was  profitable  to  drive  continuously  running  machinery  such 
as  fans  and  pumps  electrically,  but  with  a  variable  load  like  a  winding 
engine  it  was  a  very  different  matter. 

Mr.  J.  A.  McLay  said  there  was  no  plant  in  which  the  efficiency  so 
much  depended  on  the  lay-out  as  exhaust  steam  jjlant.  It  was  often 
impossible  to  use  the  whole  of  the  exhaust  steam  available  in  the  turbines 
and  the  surplus  was  blown  into  the  atmosphere,  with  the  result  that  the 
colliery  was  worse  off  after  the  plant  was  installed  than  before.  A 
colliery  was  often  badly  off  for  water  and  therefore  there  was  much  to  be 
said  for  installing  condensers  of  the  surface  rather  than  of  the  jet  type. 
Mr.  Seymour  Wood  described  the  installation  at  a  colliery  where 
power  was  purchased  from  the  power  company,  and  practically  all  the 
plant  except  the  winding  engines  was  worked  electrically.  Surplus 
steam  from  these  winding  engines  was  used  in  an  exhaust  steam  turbine 
to  provide  compressed  air  for  hauling  engines  underground,  coal  cutters, 
&c.  Mr.  Deakin's  Paper  was  a  warning  to  all  mining  engineeers  that 
they  must  do  everything  they  possibly  could  to  economise. 

Mr.  Maurice  Deakin,  in  reply,  said  that  as  regards  complete  electri- 
fication his  experience  had  been  that  where  the  winding  element  was  a 
very  large  one  it  was  more  economical  to  employ  steam  for  driving  the 
winding  engines,  and  to  utilise  the  exhaust  steam  for  the  electrification 
of  the  remainder  of  the  plant.  He  had  once  seriously  considered  the 
electrification  of  the  whole  of  a  new  colliery  on  the  basis  of  providing 
I)ower  by  gas  producers  and  eliminating  steam  boilers  altogether.  Tins 
would  have  been  a  great  advantage  but  to  electrify  a  colliery  by  using 
steam  turbines  still  necessitated  boiler  plant. 
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Sleam   versus  Electric    Winding. 

!Ky    M*.    C.  MOUNTAIN. 

Wliotlier  it  is  economical  to  adopt  steam  or  electric  winding 
depends  upon  so  many  circumstances  that  it  is  quite  irapossiltle  to 
lay  down  any  hard  and  fast  rules,  for  the  foUowing  reasons :  If 
the  coUierj',  or  collieries,  are  so  isolated  that  a  supply  of  electricity 
cannot  be  obtained  from  a  jmblic  ])ower  station,  and  the  -collieries 
arc  of  large  capacity,  there  is  no  doubt  that  the  most  economical 
method  to  adopt  is  to  put  down  steam  winding  engines  and  to  utilise 
the  exhaust  steam  in  mixed  pressure  turbo-geneiators. 

If  the  collieries  are  of  moderate  size,  or  are  small  collieries,  and 
there  are  several  of  them  iinder  one  or  more  ownersliii)s.  then  it 
is  possible,  and  in  fact  probable,  that  electric  winding  can  be  econo- 
mically adopted,  particularly  if  power  can  be  obtained  from  a  power 
company  at  a  reasonable  cost,  but  even  under  these  circumstances 
the  type  of  winder  to  be  adopted  must  l)e  carefully  considered, 
because  unless  the  power  company  has  a  large  capacity  it  may  be 
necessary  to  adopt  electric  winders  with  Ilgner  balancers,  as  small 
direct-diivcn  or  geared  winders  with  three-phase  motors  with  rheo- 
statio  control  may  throw  a  peak  load  on  the  power  station  which 
would  cause  seiious  trouble. 

There  are  also  collieries  where  blast  furnace  or  coke  oven  gas  is 
available,  which  could  be  used  either  in  gas  engines  or  under  boilers, 
and  there  is  no  doubt  that  in  simplicity  and  first  cost  the  use  of  steam 
tvu-bines.  with  water-tube  boilers  employing  gas  as  fuel  and  properly 
arranged  for  superheaters,  have  advantages,  and  that  a  very  high 
degree  of  economy  can  be  obtained.  On  the  other  hand,  circum- 
stances may  make  it  possible  to  utilise  the  gas  direct  in  gas  engines, 
but  it  all  comes  to  a  question  of  cost  and  efficiency  in  running,  also 
freedom  from  stoppages  due  to  breakdowns  or  repairs  that  may  be 
necessary  in  daily  working. 

EXAJIPLES   OF    He.VVY    WiNDERS. 

As  an  example  of  heavy  winding  in  collieries  in  Derbyshire,  which 
may  be  taken  as  typical  of  the  heavy  duty  in  this  country,  two 
collieries  called  ''A"  and  "  B."  may  be  mentioned.  The  depths 
are  respectively  820  and  900  yds.,  and  the  total  weight  of  coal 
wound  per  wind  9  tons  6  cwts.,  the  further  particulars  in  each 
case  being  as  follows  : — 

Time  of  wind  60  seconds 

Time  of  changing     12        „ 

Steam  pressure  at  boilers    160  lbs. 

Diameter  of  steam  engine  cylinders 44  inches 

Length  of  stroke ! 84      „ 

Dimensions  of  conical  drum 17-32  feet 

Estimated  H. P.  on  2nd  revolution   3  960 


4th 
6th 
7th 


3  680 

4  380 

1  780 


Steam  consumption  per  wind  exclusive  of  con- 
densation in  pipes,  &c eooibs. 

Steam  consumption  per  shaft-horse-power 30 

Consumption  of  coal  assuming  50  winds  per  hour 

per  winding  day  of  13  hrs.  20  mins 22  tons  5  cwts. 

Cost  of  winding  engines  to-day,  approximately  £20  000. 

The  exhaust  steam  from  these  winding  engines  is  used  in  mixed 
pressure  turbo-generators,  and  in  1918  the  costs  per  unit  delivered 
to  the  bus  bars  in  the  power  station  were  as  follows : — 


Labour, 

steam  and 

stores. 


15  per  cent. 
Interest  and 
depreciation 
on  capital. 


Exhaust  steam  only... 
Jlixi-d  pres.su re  steam. 
High-pressure  steam... 


Per  kW. 

d. 
00189 
00902 
0-227 


Per  kW. 

d. 

006 

006 

006 


Per  kW. 

d. 

00789 

0-1502 

0-287 


In  the  case  of  the  high-pressure  steam  the'  coal  to  the  boilers  was 
taken  at  7s.  per  ton. 

This  example  shows  that  up-to-date  modern  steam  winders 
are  economical  as  regards  the  consumption  of  steam  per  shaft  horse- 
power, and  it  must  be  remembered  that  in  utilising  exhaust  steam 
in  exhaust  steam  turbines  a  kilowatt  can  be  obtained  for  about 
:i'>  lbs.  of  exhaust  steam  at  16  lbs.  pressinc  delivered  from  the 
winding  engines  into  the  turbines. 

Electric  Win-der.s  in  South  Africa. 
Electric  winding  has  made  very  stibstantial  progress,  and  a  great 
deal  of  heavy  work  of  this  description  has  been  done  by  The  British 
\\  estmghouse  Company,  now  Messrs.  Metropolitan- Vickers  Electrical 
Company,  in  South  .-Vfriea.  The  winders  are  fitted  with  semi- 
conical  or  parallel  drums  in  accordance  with  the  requireraonte,  and 


from  iiiformation  supplied  to  me  the  motors  are  rated  to  give  from 
1  450  to  1  600  H.p.  normally,  but  are  capable  of  carrying  a  peak  load 
of  from  3  000  to  4  000  n.p. 

To  reduce  the  whole  matter  to  a  simple  basis  I  caimot  do  better 
than  repeat  my  views  put  forward  in  1906:  For  small,  collieries 
there  is  a  future  for  electric  winding  if  the  coal  used  under  the  boiler 
is  of  any  considerable  value.  In  large  collieries  there  is  a  future  for 
electric  winding  if  the  coal  used  under  the  boilers  exceeds  8s.  to  10s. 
per  ton,  but  this,  of  comse,  depends  entu-ely  upon  the  relative  costs 
of  steam  winders  v.'ith  their  boilers  compared  with  the  electrical 
equipment.  Electric  winding  cannot  be  economically  applied  to 
collieries  for  very  large  outputs  where  it  is  necessary  to  install  a 
generating  plant  to  produce  the  necessary  output  for  operating  the 
winder,  because  the  horse- power  required  for  winding  is  so  gieatly 
in  excess  of  the  horse-power  required  for  drivmg  other  machinery, 
and  as  it  would  be  necessary  to  provide  a  stand-by  plant,  the  costs 
would  be  prohibitive.  In  collieries  generally,  particularly  those  in 
which  electric  winding  is  adopted,  colliery  owners  would  be  well 
advised  to  take  their  current  from  the  supply  companies,  assuming 
they  can  purchase  it  at  a  reasonable  price,  even  if  this  price  is  slightly 
in  excess  of  the  cost  at  which  they  can  produce  the  current  them- 
selves, due  to  the  amount  of  capital  required  for  the  generating  plant 
being  so  heavy.  The  same  capital  expenditure  coujd  be  applied  to 
much  greater  advantage  in  increasing  the  electrical  plant  on  the 
siu-face  and  underground. 

The  Relative  Values  of  Protective 
Metallic  Coatings  for  Iron  and  Steel. 

By   S.    O.    COWPER-COI.ES. 

The  protection  of  iron  and  steel  from  corrosion  by  means  of  pro- 
tective metallic  coatings  can  be  divided  under  two  headings  :  ( 1 ) 
Electro-positive  metallic  coatings ;  (2)  electro-negative  metalUc 
coatings. 

A  large  number  of  engineers  do  not  appreciate  the  difference 
between  the  two  coatings,  with  the  result  that  much  money  is 
wasted  and  in  many  cases  great  risks  run.  Electro-positive  metallic 
coatings  are  those  which  are  electro-positive  to  the  underlying 
iron  and  steel,  such  as  zinc,  aluminium  and  brass.  Electro-negative 
metallic  coatings  are  those  which  are  electro-negative  to  the  iion  or 
steel,  such  as  lead,  tin,  copper  and  nickel.  The  latter  are  only 
protective  as  long  as  the  coatings  remain  intact ;  once  penetrated, 
corrosion  takes  place  more  rapidly  than  if  there  was  no  coating, 
hence  the  danger  of  coating  iron  and  steel  with  a  negative  protective 
coating,  for  instance,  steel  wire  with  lead  as  the  coating  remains 
intact,  whilst  corrosion  goes  on  beneath  the  covering  metal.  It  is 
proposed,  therefore,  to  limit  these  notes  to  the  discussion  of  the 
relative  value  of  electro-positive  coatings,  which  are  the  only 
protective  metallic  coatings  of  commercial  value.  The  reason  why 
zinc  is  the  metal  most  extensively  used,  is  that  it  is  electro-positive 
to  iron  and  steel.  It  is,  therefore,  proposed  to  discuss  its  relative 
advantages  and  disadvantages  first. 

Zinc  coatings  can  be  applied  by  four  methods:    (I)  Dipping  in 
molten  zinc  ;   (2)  sherardizing  ;   (3)  electro-zincing  ;   (4)  spraying. 
Dipping  in  Molten  Zinc. 

This  process  is  used  for  a  variety  of  work,  and  is  the  only  process 
at  present  successfuUy  employed  for  tank  work  and  corrugated  sheets, 
in  the  first  instance,  for  the  reason  that  it  is  the  only  process  that 
solders  or  makes  watertight  joints,  and  in  the  second  instance,  it  is 
the  only  process  that  enables  sheets  to  be  rapidly  coated  by  a  con- 
tinuous process.  The  chief  advantages  of  the  hot  or  dipping  pro- 
cess are  :  Its  soldering  action  or  rendering  made  up  articles  water- 
tight, its  rapidity,  and  it  ensures  a  considerable  thickness  of  zinc, 
except  in  the  case  of  sheets  or  wire,  which  can  have  most  of  the 
coating  wiped  off,  leaving  a  mere  film. 

The  chief  drawbacks  to  the  hot  galvanizing  process  are :  The 
coating  is  not  alloyed  or  amalgamated  with  the  surface  ;  it  can  only 
be  worked  economically  on  a  largo  scale,  and  continuously  ;  the 
waste  of  zinc  is  considerable  ;  the  flux  employed,  sal  ammoniac  is 
expensive  and  helps  to  start  corrosion  ;  and  paint  does  not  adhere 
well.  The  spangled  effect  given  to  hot  galvanized  sheets,  instead  of 
being  an  advantage  from  a  protective  point  of  view,  is  a  drawback, 
and  some  engineers  who  have  studied  the  subject  now  specify  that 
galvanized  iron  sheets  should  not  be  spangled.  The  spangles  are 
sometimes  obtained  by  the  addition  of  a  small  quantity  of  tin, 
which  is  not  advantageous.  If  a  section  is  made  through  a  spangle, 
it  will  be  found  that  the  zinc  is  very  much  thinner  in  some  parts 
than  others. 

Sherardizing  or  Vapoue  Galvanizing. 

This  process  consists  of  placing  the  iron  or  steel  in  zinc  dust  or 
powder,  a  by-product  from  zinc  smelting  works,  in  a  closed  drum 
or  receptacle,  and  heating  for  several  hours  at  a  temperature  of 
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several  hundred  degrees  below  that  employed  for  the  molten  zinc 
process. 

The  cliief  advantages  are  :  The  zinc  coating  is  quite  evenly  distri- 
buted, so  that  screwed  or  machined  parts  can  be  zinc  coated  ;  the 
zinc  amalgamates  with  the  surface  ;  the  temperature  employed  is 
lower  than  that  required  for  the  molten  process  ;  the  surface  forms 
an  excellent  surface  for  painting  on  ;  and  the  working  costs  are  less 
and  it  can  be  worked  intermittently. 

The  chief  di'awbacks  are  :  There  is  no  soldering  action,  and  it 
cannot  be  used  for  making  vessels  watertight ;  and  a  thin  and  in- 
efficient coating  can  be  supplied  if  too  low  a  temperature  is  emplojed. 

ELECTEO-ZlNCrNG. 

This  process  consists  of  placing  the  iron  and  steel  to  be  coated 
^^^th  zinc  in  tanks,  containing  zinc  solution  such  as  zinc  sulphate, 
connecting  the  iron  or  steel  to  be  zinced  to  the  negative  pole  of  a 
dynamo  and  zinc  sheet  or  slab  with  the  positive. 

The  chief  advantages  of  the  process  are  :  It  can  be  carried  out 
in  the  cold,  and  large  objects  can  be  coated. 

The  chief  drawbacks  are  :  The  zinc  coating  is  uneven,  building 
up  on  protruding  parts,  hollow  parts  receiving  very  httle  zinc,  and 
if  not  carried  out  under  very  careful  supervision,  the  thickness  of 
the  zinc  may  be  a  mere  film. 

Spraying  Process. 

This  process  consists  of  spraying  molten  zinc  on  to  the  surface  by 
means  of  air,  or  a  reducing  or  inert  gas,  and  has  the  advantage  that 
it  can  be  applied  to  iron  and  steel  structure  when  erected,  but  the 
process  is  very  costly  and  the  coating  porous.  Considering  the  great 
importance  of  the  effective  protection  of  iron  and  steel  from  corrosion 
and  the  vast  sums  of  money  spent  yearly  on  the  upkeep  of  iron 
structures  and  renewals  of  all  sorts  due  to  corrosion,  it  is  astonishing 
that  more  attention  has  not  been  given  to  the  matter.  It  offers  a 
most  useful  field  of  investigation  and  might  well  be  carried  on  with 
the  researches  now  being  made  in  connection  with  the  corrosion  oi 
condenser  tubes.  There  are  no  means  at  present  of  determining  in  a 
practical  manner  the  thickness  of  zinc  or  zinc-coated  surfaces.  The 
copper  sulphate  test,  dipping  in  a  saturated  solution  of  copper  sul- 
phate, although  still  specified  by  many  engineers  and  Government, 
departments,  is  qmte  useless  for  zinc  coatings  applied  by  electro- 
zincing  or  Sherardizing.  It  therefore  appeal's  that  the  first  investiga- 
tion should  be  to  de\'ise  a  standard  workshop  test  for  determining 
the  thickness  of  the  zinc  coatings,  and  then  apply  the  corrosion  and 
durabiUty  tests.  So  many  tests  have  been  made  which  are  of  little  or 
no  value,  for  the  reason  that  the  thickness  of  the  zinc  coatings  have 
not  been  determined  in  a  manner  that  could  be  applied  in  everyday 
commercial  practice.  An  electro-zinced  surface  might  have  a  film 
of  zinc  evenly  distributed,  whilst  a  hot  galvanized  surface  might 
have  five  times  the  amount  and  be  very  unevenly  distributed,  so  a 
common  test  without  a  previous  practical  test  to  determine  the 
thickness  and  even  distribution  of  the  zinc  coating  is  of  httle  value. 


Work   Without   Labour. 

Br  ERNEST  J.  P.  BENN. 

While  we  are  busy  makmg  jobs,  sharing  out  work,  inventing  new 
excuses  for  employment,  and  trying  to  make  positions  for  two 
where  there  was  only  one,  America  is  making  the  most  astonishing 
progress  in  the  science  of  '■  work  without  labour."'  Everybody 
over  there  is  keen  on  production,  and  willing  to  put  forward  any 
amount  of  effort  to  get  it,  but  that  effort  is  generally  made  by  the 
brain  and  not  by  the  muscle.  The  labouring  man  is  fast  disappear- 
ing, and  the  worker  would  be  more  correctly  described  as  a  director 
of  machinery.  I  visited  the  most  up-to-date  of  the  Steel  Trust's 
works  at  Gary,  and  hoped  that  I  might  see  the  American  breed  of 
the  mighty  smith,  bare  to  the  wslist,  struggling  with  the  white-hot 
metal,  and  moulding  it  at  his  will ;  I  conjured  up  pictures  of  stokers 
dripping  in  perspiration  and  other  tyjiical  representatives  of  labour 
as  we  still  think  of  it.  I  was  taken  into  a  sort  of  miniature  Crystal 
Palace,  750  ft.  long,  and  about  200  ft.  wide,  the  floor  of  which  was 
one  solid  mass  of  moving  rollers ;  I  walked  along  a  gallery  or  bridge, 
the  whole  length  of  this  building,  the  doors  at  the  end  opened  and  a 
huge  crane  appeared  carrying  a  2-ton  lump  of  white-hot  steel  which 
almost  seemed  as  if  it  had  been  trained  to  know  its  business.  First 
it  was  gripped  by  a  pair  of  massive  rollers  which  flattened  it  in  one 
direction,  then  passed  over  more  of  the  moving  floor  to  the  next 
pair  which  flattened  it  the  other  way.  On  it  sped  through  a  long 
succession  of  rollers  and  moulds  until  on  reaching  the  end  of  the 
building  it  had  assumed  the  shape  of  live  long  bars.  The  automatic 
rollers  pitched  these  to  the  other  side  of  the  building,  where  they 
proceeded  to  chase  one  another  thi-ough  a  further  series  of  processes 
until  they  arrived  back  at  the  doors  out  of  which  the  steel  had  come 


and  placed  themselves  as  if  they  were  used  to  it  in  a  railway  truck 
as  finished  steel  rails.  Xobody  lifted  anything  ;  nobody  sweated  ; 
nobody  suft'ercd  fatigue ;  a  score  of  men,  dotted  about  the  mills, 
pressed  buttons  and  moved  levers,  and  each  took  a  dollar  and  a 
half  for  doing  it.  An  even  more  wonderful  sight  is  to  see  the  making 
of  railway  wheels,  with  no  more  hard  labom-  than  it  takes  to  drive 
an  automobile.  Great  big  machines  like  motor  cars,  running  on 
rails  with  huge  arms  which  gi'ipped  the  metal,  hfted  it  from  one 
furnace  to  another,  deposited  it  under  each  of  a  series  of  stamps  and 
handed  over  to  the  machine  shop  tor  finishing.  All  run  by  a  man 
who  sits  in  the  seat  of  a  huge  motor  with  rather  more  pride,  and  about 
the  same  amount  of  work,  as  the  average  chauffeur  in  a  Rolls-Royce. 

The  Use  of  Machinery  the  Rule. 

Lest  it  should  be  thought  that  the  latest  plant  of  the  Steel 
Combine  is  something  exceptional,  other  examples  can  be  found 
at  every  turn  to  show  the  determination  of  the  American  workers 
themselves  to  reduce  labour  to  a  minimum.  The  chamber-maid  in 
the  hotel  wheels  about  a  wagon  which  is  a  mass  of  appliances  for 
cleaning  the  room  in  a  hm-ry ;  .she  connects  the  flex  to  the  electric 
light,  and  sweeps  and  dusts  and  clears  in  a  fraction  of  the  time 
that  would  be  necessary  by  English  methods. 

Elevators  all  over  America  are  something  which  we  hardly  know 
here.  They  work  at  a  rate  which  no  self-respecting  lift-man  would 
tolerate.  But  the  American  lift-man  does  very  little  work  ;  he 
ahnost  invariably  sits  on  a  stool  and  pushes  buttons,  he  presses 
with  the  right  foot  and  the  gate  opens,  with  the  left  foot  and  it 
closes,  and  performs  two  or  three  j  ourneys  up  and  down  the  2.5  floors 
in  less  time  than  it  generally  takes  the  Tube  lift  to  move  one  way 
once. 

Manfal  Labour  Undignified. 

Even  the  work  of  wheeling  a  banow  or  a  trolley  is  considered 
beneath  the  dignity  of  a  self-respecting  American  labourer,  and  the 
American  factories  are  almost  all  equipped  with  electric  motor- 
trollys  run  about  in  a  manner  with  which  we  are  familiar  at  a  few 
of  om-  leading  railway  stations.  When  we  introduced  women  into 
engineering  during  the  war,  we  did  a  great  deal  to  improve  our 
methods  in  these  respects,  but  it  cannot  be  claimed  that  we  have  done 
away  with  lifting  and  carrying,  while  in  America  it  would  be  almost 
true  to  make  that  claim.  If  the  worker  wants  a  motor  to  carry  him 
home,  as  most  of  them  do,  it  is  not  likely  that  he  is  going  to  degrade 
himself  in  working  hours  by  carrying  bulky  weights  about. 

The  Advant.\ges  of  Cheap  Electricity. 

TraveUing  can-iers,  both  overhead  and  underfoot,  and  moving 
bands  are  to  be  found  not  only  in  every  factory,  but  in  many  of  the 
offices.  Overhead  or  underfoot,  or  both,  something  is  moving  all 
the  tune.  The  cheapness  of  electric  cm-rent  has  a  good  deal  to  do 
with  this  development.  I  saw  several  tea-shops  or  lunch-shops,  as 
they  are  called,  with  continuous  lifts  canying  dirty  cups  and  plates 
to  the  washing  machines  in  the  basement.  The  waitre-sses'  trays 
are  all  of  one  size,  and  they  push  in  to  moving  slits  and  automatically 
disappear  below.  I  found  a  publisher's  office  with  a  continuously 
moving  canvas  band  which  carried  the  books  to  the  packing  coimter 
and  back  again  to  the  postal  box.  In  our  dear  old  country,  some 
union  or  other  would  no  doubt  object  that  the  band  was  doing  their 
work ;  but  in  America,  where  industry  has  a  sounder  economic  founda- 
tion, nobody  is  willing  to  do  any  work  that  can  be  abolished. 

America  is  very  busy  road  making.  The  arrears  of  the  war  period 
are  heavy,  and  the  demand  for  new  roads  insistent.  Concrete  is  the 
fashionable  material?but  the  American  workman  will  not  bemean 
himself  to  mix  concrete.  I  suppose  I  must  have  seen  a  hundred 
concrete- making  machines  in  my  short  stay  in  various  cities.  I  was 
particularly  struck  with  a  small  type  of  concrete  mixer,  not  much 
bigger  than  a  large  truck,  used  for  mixing  concrete  for  side  walks. 

Sane  DETERnnNATioN  to  Save  Labour. 

Wherever  one  looks  one  finds  evidence  of  this  same  determination 
to  save  labour  and  get  rid  of  work.  The  poUce  force  might,  perhaps, 
be  regarded  as  fair  game  for  job  making  ;  nobody  can  object  to  a 
few  extra  policemen,  and  apart  from  occasional  excitement,  the 
policeman's  is  a  pleasant-enough  life  tor  a  man  who  is  not  worried 
with  an  overdesire  to  be  energetic.  The  traffic  in  most  American 
cities  is  sufficiently  dense  to  warrant  the  employment,  as  with  us,  of 
two  men  at  the  cross-roads  to  hold  up  the  stream  in  each  direction ;  but 
American  pohcemen  are  not  willing  to  be  wasted  in  that  way,  so  one 
constable  stands  in  the  middle  of  the  crossing,  operating  a  smiple 
signalling  device  which  tells  the  driver  whether  they  are  to  "  stop  " 
or  "  go." 

Take  the  railways.  The  railwaymen  are  organised  into  a  brother- 
hood, and  if  English  ideas  had  any  influence  with  them,  have  the 
power  to  so  arrange  matters  as  to  necessitate  the  employment  of 
ever-increasing  quantities  of  men.  Yet  one  sees  no  porters  on 
American  railway  stations.     I  waited  for  a  quarter  .of  an  hour  at  a 
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junction  on  the  line  from  New  York  to  Philadelphia,  watched  five 
trains  come  in  and  go  out,  and  never  saw  a  porter  at  all.  The 
baggage-clie«k  system  makes  luggage  porters  unncessary,  and  the 
efficient  American  woman  does  not  want  a  couple  of  porters  to 
help  her  in  and  out  of  the  train. 

A  Different  Mfatal  Attitude. 
These  are  simple  illustrations  given  with  a  view  to  emphasising 
the  totally  different  attitude  of  mind  in  England  and  America  on  this 
question  of  work  and  production.  Sir  Robert  Home  told  the  House 
of  Commons  the  other  day  that  "  a  job  must  be  found  for  every- 
body."' He  could  not  have  said  anything  so  impossible  in  America  ; 
they  don't  understand  the  word  "  job  "  in  the  sense  which  it  has 
assume<l  in  recent  years  with  us,  and  a  position  in  which  somebody 
will  pay  somebody  el.se  some  wages,  irrespective  of  wliat  is  done,  or 
where  the  wages  come  fiora,  is  outside  the  comprehension  of  the  aver- 
age American.  We  have  been  so  nurtured  in  the  school  of  "  9d. 
for  4d.,''  so  steeped  in  the  notion  that  wealth  and  work  were  fixed 
quantities  which  must  be  shared  out,  that  it  is  dillicult  to  grasp  the 
American  j)oint  of  view ;  but  if  we  are  ever  again  in  a  position  to  buy 
American  goods,  if  the  handicap  of  the  exchange,  and  the  anti- 
dumping restrictions  are  cleared  out  of  the  way,  we  shaU  assuredly 
feel  its  effects  in  a  mamier  that  will  not  be  agreeable  to  us. 


The   National   Physical    Laboratory. 

The  annual  visitation  to  the  National  Physical  Laboratory  took 
place  on  June  28.  A  large  number  of  visitors  were  present.  The 
various  departments  were  thrown  open  as  usual  and  a  great  deal  of 
interesting  work  was  to  be  seen.  Jlost  of  tiiis,  however,  was  already 
familiar  to  those  who  visited  the  Laboratory  last  year,  though  there 
were  a  certain  number  of  exhibits  to  which  we  would  like  to  call 
attention. 

In  the  Electricity  Depabtjiext  we  had  an  opportunity  of  seeing 
some  8  000  c.p.  gasfilled  lamps,  wliich  are  now  being  used  in  place 
of  the  usual  electric  arc  light  at  the  South  Foreland  Lighthouse. 
The  lamps  take  50  A  at  80  V.  One  of  the  lamps  had  already  been 
operating  for  1  000  hours  and  still  appear  to  be  in  good  condition. 
We  understand  that  they  are  of  Dutch  manufactuie.  Although  the 
bulbs  are  large  spheres  the  filament  and  leading-in  wires  look  sur- 


prisingly small  for  such  a  large  current.  The  filament  is  arranged 
approximately  in  the  form  of  a  cross,  below  the  centre,  and  it  is 
evident  that  bombardment  of  the  top  of  the  bulb  takes  place,  as  a 
cross  corresponding  with  filament  is  there  formed. 

In  the  Physics  Departmext  we  noticed  a  very  compact  little 
optical  pyrometer,  fitted  complete  with  variable  resistance  and  with 
a  small  ammeter  on  one  side,  the  latter  being  calibrated  in  tempera- 
tures. In  the  same  department  a  good  deal  of  work  has  been 
carried  out  on  hygrometry  and  kindred  subjects.  Among  these 
may  be  mentioned  the  determination  of  dew-point,  without  the 
observer  being  in  the  immediate  neighbourhood.  The  usual  method 
consists  in  cooling  a  surface  until  the  observer  sees  the  formation 
of  dew,  but  this  simple  method  necessitates  the  observer  being  quite 
close  to  the  device  that  is  used,  which  is  not  always  desirable  or 
convenient.  In  the  arrangement  which  is  now  being  developed  this 
is  avoided.  Briefly,  the  method  consists  in  using  the  surface  on 
which  the  dew  is  formed  for  reflecting  a  beam  of  light  on  to  a  thermo- 
couple, the  latter  being  connected  to  a  sensitive,  pivoted  galvono- 
meter,  which  may  be  placed  at  any  convenient  distance.  In  the 
ordinary  way  the  galvonometer  shows  a  steady  deflection,  but,  as 
soon  as  the  dew  forms,  there  is  greater  loss  of  reflection  and,  conse- 
quentl}',  there  is  an  immediate  fall  in  the  deflection  of  the  galvono- 
meter. Thus,  the  moment  at  which  the  dew  is  formed  can  be  noted 
at  »  distance,  together  with  the  temperature. 

Dr.  E.  Griffiths  also  showed  apparatus  for  determining  the  thermal 
conductivity  of  materials  used  for  building  purposes,  or  specially 
used  for  lagging.  Some  of  these  results  have  already  been  published. 
Among  the  best  thermal  insulators  is  granulated  cork,  which  is  often 
better  than  slag  wool,  but  it  has  been  found  that  an  even  better 
insulator  consists  of  india-rubber  through  which  air  has  been  forced 
so  as  to  form  large  numbers  of  very  small  cells.  The  rubber  so 
obtained  is  exceedingly  good  for  the  purpose,  and  is  also  very 
Ught. 

In  the  Metallurgical  Department  we  noticed  a  large  crucible 
by  The  Morgan  Crucible  Company,  of  their  special  tj^e  in  which 
the  crucible  acts  as  the  resister.  It  is  sufficiently  large  for  melting 
200  lbs.  of  brass  and  is  suitably  lagged  and  mounted  for  pouring. 
This  particular  crucible  takes  30  kVA,  the  pressure  being  about  20  V. 
The  experience  at  the  N.P.L.  has  so  far  been  quite  short,  but,  the 
crucible  is  claimed  to  be  quite  suitable  for  the  melting  of  brass,  and 
there  does  not  seem  to  be  any  reason  why  it  should  not  prove^suc- 
cessful  in  this  particular  class  of  work.  ^ 


London   Electricity   Inquiry. 

Engineering   Details   and    the   Companies'    Scheme. 


The  Electricity  Commissioaers  have  continued  their  inquiry  into 
the  organisation  of  plectricitj'  supply  in  the  London  area. 

Mr.  Wordinoham  considered  it  would  be  advantageous  to  supply 
small  districts  from  the  railway  mains,  but  if  there  were  a  large  load 
there  would  be  no  advantage  from  the  combination  of  the  loads,  be- 
cause the  main  had  to  be  proportionate  to  the  load  it  had  to  carry. 
He  agreed  generally  with  the  evidence  given  by  Mr.  Rider.  Autocratic 
control  was  desirable,  but  there  were  reasons  of  expediency  which 
should  limit  it.  The  Commissioners  should  give  the  maximum"  amount 
of  control  which  it  was  in  their  power  to  give,  from  the  point  of  view 
of  operating  the  concern  with  the  maximum  economy. 

The  Benefits  of  Democratic  Control. 

Interrogated  by  Mr.  Donald  :  Democratic  control  was  not  necessarily 
the  best  system,  but  it  was  the  most  agreeable  to  those  working  the 
sii-stem.  A  capital  station  with  a  railway  load  could  not  afford  to  sell 
electricity  cheaper  than  a  station  devoted  entirely  to  the  railway  load 
if  the  latter  station  Were  of  sufficient  magnitude  to  be  erected  as  a 
capital  station.  Tlie  cost  of  administration  in  a  capital  station  which 
aUo  supplied  a  railway  load  would  include  dealing  with  a  number  of 
authorities,  and  bo  on,  and  the  railway  company  would  have  to  pay  its 
share  of  that  cost.  There  were  practically  no  administration  charges 
in  the  case  of  a  railway  company's  generating  station.  Tramwavs  were 
beneficial  to  a  general  supply  station,  but  that  was  on  a  very  different 
scale.  The  erection  of  the  capital  stations  would  not  be  "postponed 
mdefinit<ly  by  putting  all  this  additional  plant  into  existing  stations. 
The  capital  stations  would  be  erected  as  the  time  approachecl  when  the 
existing  stations  would  be  unable  to  deal  with  the  load.  If  the  load 
were  not  provided  for  by  increasing  the  plant  in  the  old  stations,  capital 
stations  must  be  put  up.  If  a  certain  district  had  sufficient  load  to  take 
the  output  of  a  100  OOO  kW  station  he  would  say,  instead  of  erecting 
a  new  capital  station,  go  ahead  and  put  it  in  the  "existing  stations.  It 
was  pmiKJsed  to  increase  the  capacity  of  Willesden,  Grove-road  and 
Marj'lebone  stations  to  50  000  kW  each.  If  sufficient  condensing  water 
could  not  be  obtained,  it  might  be  supplemented  by  well  or  canal  water. 
The  maximum  charge  one  undertaker  could  make  to  another  under  the 


Act  was  £6  153.  Od.  per  kW  plus  id  per  unit.  The  engineering  committee 
had  shown  the  price  that  would  just  balance  the  cost.  The  actual  price 
would  be  left  to  the  Joint  Authority  to  decide. 

Mr.  Donald  said  the  figure  for  the  final  stage  in  the  Conference  scheme 
was  £7  4s.  3d,,  plus  0-56td.  per  unit.  That  was  in  excess  of  the  figures 
allowed  by  the  London  Electric  Supply  Act.  The  1919  Act  gave  the 
Commissioners  powerto  require  certain  undertakere  to  enter  into  arrange- 
ments for  mutual  assistance. 

The  Position  of  Hertfordshire. 

In  reply  to  questions  by  Mr.  Tind  al  Atkinson  in  regard  to  Hertford- 
shire :  It  would  not  affect  the  London  supply  if  Hertfordshire  were 
excluded  from  the  scheme,  but  it  would  affect  the  scheme  for  the  whole 
area.  Inclusion  would  also  be  beneficial  to  Hertfordshire  consumers. 
He  concurred  in  Mr.  Rider's  statement  that  prices  would  depend  on  the 
distance  to  which  the  current  had  to  be  transmitted.  It  would  increase 
the  cost  considerably  to  take  a  supply  to  Hertford  and  Watford,  as  a 
33  000-V  cable  would  have  to  be  used,  but  the  larger  the  area  the  sooner 
the  load  would  justify  the  erection  of  capital  stations. 

To  Mr.  Szlumper  (for  Surrey)  Witness  said  he  had  no  sympathy 
with  the  adoption  of  county  boundaries.  So  long  as  he  got  the  best 
supply  he  did  not  care  twopence  where  it  came  from. 

Replying  to  Mr.  WrotTesley  (for  Middlesex)  ;  The  transmission 
would  in  nio.st  cases  be  on  6  000  to  10  000-V,  but  to  some  places  it  would 
be  at  33  000  V.  Transmission  could  easilj'  be  done  up  to  10  miles  with 
from  6  000  to  10  000  V.  If  the  country  were  open,  overhead  cable  would 
be  used,  provided  the  Commissioners  permitted  it.  He  recognised 
that  it  might  be  a  hardship  for  certain  parts  of  an  area  to  be  excluded. 
Thougli  their  inclusion  might  not  be  desirable  from  an  engineering  point 
of  view,  there  should  be  a  certain  amount  of  give  and  take,  but  that 
could  not  be  carried  too  far.  Tfie  undertaking  must  pay  its  way. 
The  current  generated  by  the  railway  companies  would  be  suitable  for 
lighting,  if  it  were  generated  at  50  frequency,  but  if  it  were  at  25  cycles 
it  would  be  unsuitable  for  direct  lighting,  and  transforming  it  might 
put  up  the  cost  10  per  cent. 
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The  Si'pply  of  Ccrrent  for  Railwats. 
Repljnng  to  Mr.  Page  :  Tlie  diversity  factor  la  a  station  supplj-ing 
the  railway  and  the  general  load  %vas  of  the  order  of  1-8.  The  difference 
between  the  one  station  and  two  separate  stations  could  be  best  worked 
out  on  the  standing  charges  and  running  charges.  The  load  factor 
in  a  station  for  general  supply  would  be  about  30  per  cent,  and  in  a 
railway  supply  station  about  40  per  cent. 

To  Mr.  Lackie,  Witness  said,  assuming  a  joint  station  for  railway  and 
general  supph-,  the  reserve  plant  necessary  would  be  less  than  in  two 
separate  stations,  but  he  looked  forward  to  linking  up  with  the  railway 
companies'  generating  stations  in  any  case.  In  adjusting  prices  he  did 
not  see  win-  other  consumers  should  be  charged  with  a  full  share  of  the 
administrative  costs  and  the  railway  companies  be  let  off.  In  reference 
to  a  representation  to  the  Commissioners  by  the  British  Electrical 
Development  Association  that  as  the  smaller  undertakings  found  it 
difficult  to  continue  supplying  on  a  flat  rate  it  was  suggested  that  the 
best  solution  would  be  to  amalgamate  the  small  undertakings  with  the 
large  ones,  he  approved  of  that  suggestion.  The  Joint  Authority  might 
not  be  able  to  enter  into  a  contract  for  supply  over  a  long  period  at  a 
definite  price.     It  might  be  found  necessary  to  increase  the  price. 

To  Mr.,  Booth  :  The  L.B.  &  S.C,  the  South  Eastern  and  the  Great 
Eastern  and  some  other  railways  might  in  time  require  capital  stations. 
He  thought  there  was  only  one  railway  (the  L.B.  &  S.C.  Companj') 
purchasing  current  from  outside.  ^The  others  that  used  electrical  energy 
generated  it  themselves.  That  rather  pointed  to  the  supposition  that 
they  would  continue  to  generate  it  themselves  when  their  load  was  suffi- 
cient to  justify  the  erection  of  a  capital  station. 

Replving  to  Sir  JoHX  Sn'ell  :  Although  certain  places  in  Hertford- 
shire might  not  be  affected  adverselyorotherwiseby  beingincludedin  the 
area,  the  mere  fact  of  the  connection  between  the  central  authority's 
system  and  the  North  Metropolitan  system  would  break  down  the 
bari'iers,  and  the  flexibility  of  the  combined  sytems  would  tend  to 
improve  the  facilities  for  electricity  supply.  The  transmission  system 
in  the  first  stage  would  become  a  real  part  of  the  ultimat-e  system,  and 
without  renewal. 

This  concluded  the  case  for  the  Conference,  and  Mr.  Rider  was 
recalled  to  explain  certain  tables  accompanying  the  L.C.C.  scheme  and 
the  supplementary  particulars. 

The  Effect  of  Linking  Up  on  Running  Costs. 
Asked  by  Mr.  Doxald  if  he  was  right  in  understanding  that  there 
would  be  an  increase  in  wages  in  the  first  stage  of  the  scheme  compared 
with  the  present  cost,  Mr.  Rider  said  that  was  so  because  they  had  to 
provide  for  wages  for  running  the  250  000  kW  of  new  plant  that  was 
being  put  in.  The  £1  100  000  which  it  was  expected  to  save  would  be 
almost  entirely  due  to  saving  of  fuel,  not  only  by  the  use  of  improved 
plant,  but  also  due  to  the  interconnecting.  It  was  intended  to  avoid 
the  use  of  rotary  transformers  until  the  load  rendered  it  necessary. 

The  Companies'  Scheme. 
Mr.  Kennedy,  who  opened  the  case  for  the  scheme  of  the  London 
Electricity  Joint  Committee  (1920),  Ltd.  (comprising  nine  companies, 
the  London,  Charing  Cross,  MetrojOTlitan,  Central,  Westminster,  Ken- 
sington, Brompton,  Chelsea  and  St.  James'),  said  the  companies  had  a 
capital  of  about  10^  miUions,  and  in  1919  the  units  generated  were  158 
millions.  The  companies  represented  63  per  cent,  of  the  subscribed 
capital  and  65  per  cent,  of  the  units  sold  by  all  the  companies  in  London. 
The  City  company  was  in  friendlj-  communication  with  the  nine  asso- 
ciated companies,  and  it  was  hoped  it  would  eventually  co-operate. 
Taking  the  whole  of  the  companies  and  local  authorities  supplying  in 
the  delimited  district  the  committee  companies  represented  3li  per  cent. 
of  the  subscribed  capital,  and  21J  per  cent,  of  the  units  sold.  The  area 
of  the  committee  companies  represented  a  substantial  and  compact 
nucleus,  round  which  a  satisfactory  scheme  might  be  built,  even  if  they 
stood  alone,  which  it  was  hoped  they  would  not  do.  The  engineers,  in 
their  t.echnical  scheme,  after  consulting  the  records  of  the  last  4.  6  and  10 
years,  stated  that  the  average  total  increase  in  the  demand  was  20  500  kW 
per  annum,  and  they  assumed  an  increase  during  the  next  six  years  of 
26  000  kW  per  annum,  and  for  the  five  years  after  that,  up  to  1931,  an 
Increase  of  36  000  kW  per  annum,  which  last  figure  was  75  per  cent, 
greater  than  the  maximum  yet  attained,  and  practically  100  per  cent, 
greater  than  the  average.  Taking  a  radius  of  10  miles  from  St.  Pauls, 
the  local  authorities  and  companies  in  that  area  were  supplying  93  per 
cent,  of  the  total  load  of  the  delimited  area.  What  they  had  called 
"  group "  stations  left  outside  that  10-mile  radius  were  Gravesend, 
Kingston,  and  N.  Metropolitan  (Brimsdown),  the  Willesden  station 
being  inside.  "  Other"  stations  outside  were  Dartford,  Heston,  Sur- 
biton,  Harrow  and  Twickenham.  The  total  outside  was  32  400  kW, 
of  which  the  N.  Metropolitan  accounted  for  25  000  kW,  while  inside  the 
10-mile  radius  the  total  was  432  856  kW.  His  clients  thought  it  was 
not  practical  politics  to  supply  the  outer  districts  from  capital  stations 
in  the  centre,  but  there  would  be  no  difficulty  in  arranging  an  agreement 
for  the  N.  Metropolitan  Company  to  take  a  supply.  In  the  Committee 
Company's  amended  scheme  it  was  suggested  that  the  area  to  be  dealt 
with  by  the  Joint  Authority  should  be  roughly  this  10-mile  radius. 
From  the  administration  point  of  view,  the  Committee  Company  did 
not  think  it  would  make  for  economy  that  one  central  body  should  be 
wholly  responsible  for  so  large  an  area.  The  supplies  for  outlying  dis- 
tricts might  very  well  be  given  in  future  by  the  railways.  The  engineers 
agreed  that  the  most  economical  way  to  carry  on  for  the  next  few  years 
would  be  to  use  the  existing  plant,  plus  the  plant  which  was  being  put 
into  the  existing  stations,  until  the  maximum  load  of  470  000  kW  was 
reached,  which  it  was  estimated  would  be  about  1925.  The  alternative 
method  would  be  to  start  larger  stations  much  earlier,  but  it  was  found 


that  saving  in  the  cost  per  unit  by  the  time  a  maximum  of  6.50  000  kW 
was  reached  would  only  be  0034d.  Mr.  Rider  believed  it  best  to  adopt 
the  first  alternative  because  it  appeared  that  the  0-034d.  could  also  be 
saved  under  that  scheme  ultimately,  but  Sir  Alexander  Kennedy  and 
Mr.  Partridge  thought  it  advisable  to  adopt  the  second  course  because 
the  small  saving  effected  in  the  early  stages  by  the  other  scheme  would 
be  more  than  counterbalanced  by  the  advantage  of  having  started  the 
capital  stations  earlier,  and  because  they  thought  some  of  the  figures 
given  in  the  first  proposal  would  have  to  be  exceeded.  Both  engineers 
agreed  that  the  proper  body  to  decide  which  alternative  was  to  be  adopted 
was  the  Joint  Authority,  when  it  came  into  existence.  He  doubted 
whether  it  was  policy  to  give  any  compulsory  powers  to  the  Joint  Au- 
thority. If  an  undertaker  would  not  agree  for  his  station  to  be  run  by 
the  common  authoritj'  he  did  not  see  how  the  Commissioners  could  make 
him,  and  it  was  not  probable  that  any  scheme  worked  by  unwilling  co- 
operators  would  have  any  great  chance  of  success.  If  no  other  under- 
takers in  the  area  would  join,  the  Committee  Company  would  endeavour 
to  obtain  the  assent  of  their  shareholders  to  find  the  IJ  millions  necessary 
for  the  first  stage  of  the  scheme,  and  they  would  strive  to  get  something 
done  at  once.  H  the  companies  were  left  alone  the  results  would  be 
poorer  than  they  would  otherwise  be,  but  the  companies  were  deter- 
mined to  take  some  definite  step  to  improve  the  situation. 

In  their  proposals  as  to  the  constitution  of  a  .Joint  Authority  no  definite 
number  of  members  was  fixed,  because  membership  was  to  be  obtained  by 
entering  into  agreements  with  the  authority,  by  advancing  money,  or 
by  guaranteeing  interest  on  money,  but  six  members  were  to  be 
appointed  by  the  County  Council,  and  one  by  the  Citj'  Corporation,  two 
by  the  local  authorities  from  whom  purchase  rights  had  been  transferred 
and  three  by  railway  companies  and  large  oansumers. 

The  Railway  Companies'  Case. 

Mr.  Tylor.  for  the  railway'  companies,  said  the  companies  were 
out  to  buj-  in  the  cheapest  market,  and  were  represented,  at  the  Inquiry 
to  ascertain  whether  they  would  be  able  to  get  supplies  from  other 
authorities  cheaper  than  they  could  generate  energy  for  themselves. 

Mr.  Kennedy  said  it  was  proposed  that  undertakers  who  had  no 
generating  stations  but  who  lent  £100  000  or  guaranteed  this  sum  to 
the  Joint  Authority  they  should  be  entitled  to  have  one  member  upon  it. 
Members  would  have  one  vote  for  each  £100  000  so  lent  or  guaranteed, 
with  a  maximum  of  five  votes.  He  assumed  that  all  the  companies  and 
50  per  cent,  of  the  local  authorities  would  be  members,  and  this  wfluld 
make  a  total  of  47,  practically  equally  cUvided  between  the  local  authori- 
ties and  the  companies.  It  was  proposed  that  companies  must  enterinto 
agreements  for  the  transfer  of  their  undertakings.  The  companies  would 
be  allowed  an  extension  of  their  tenure  of  the  distribution  business. 
It  was  proposed  that  such  tenure  should  extend  over  60  years.  The 
rent,  it  was  suggested,  should  consist  of  7  per  cent,  of  the  value  of  the 
plant,  plus  the  sinking  fund.  It  would  really  be  a  hire-purchase  agree- 
ment. If  the  companies  were  not  satisfied  with  the  valuation  they  would 
have  the  right  to  go  to  arbitration.  The  scheme  did  not  provide  that 
the  Joint  Authority  should  have  control  of  every  supply  undertaking 
in  the  area  if  the  existing  undertakers  preferred  to  remain  outside. 
The  price  at  which  the  Joint  Authority  would  supply  energy  to  the 
exi.sting  undertakers  must  not  exceed  the  price  at  which  they  could 
have  generated  it  or  purchased  it  under  existing  agreements.  The 
Joint  Authority  would  appoint  a  technical  committee  of  five  members, 
three  at  least  being  members  of  the  Authority.  The  prices  to  be  charged 
would  be  fixed  by  the  Joint  Authority  subject  to  the  approval  of  the 
Commissioners.  The  L.C.C.  and  Conference  schemes  were  not  acceptable 
to  the  Committee  Company  in  regard  to  representation  on  the  Joint 
Authority.  The  proportion  of  company  and  local  authority  interests 
in  the  proposed  10  miles  radius  were  about  the  same  as  in  the  larger 
area  dealt  with  in  the  other  schemes.  They  did  not  think  a  new  body 
consisting  entirely  of  local  authorities  was  desirable  and  the  companies 
would  not  be  wiUing  to  lease  their  undertaking  to  such  a  body. 

The  Defined  Area  too  L.irge. 
Mr.  W.  F.  Fladgate,  Chairman  of  the  London  Electricity  Joint 
Committee  and  of  the  Charing  Cross,  West  End  and  City  Electricity 
Supply  Company,  said  he  had  the  benefit  of  the  advice  of  the  nine  chair- 
men of  the  companies  represented  on  the  Committee  in  the  preparation 
of  a  scheme.  He  thought  the  area  dealt  with  in  the  other  schemes  was 
too  large — to  start  with  at  any  rate.  With  regard  to  the  L.C.C.'s  pur- 
chase rights  in  1931,  the  companies  did  not  look  upon  these  rights  with 
fear.  They  could  still  raise  money  without  any  great  difficulty,  but  they 
could  not,  without  some  extension  of  their  tenure,  go  to  the  expense  of 
putting  down  mains  between  the  power  stations.  All  the  undertakers 
should  be  induced  to  join  in  the  scheme  if  possible.  If  the  Joint  Autho- 
rity were  to  give  a  supply  to  railway  companies  there  must  be  a  definite 
agreement  as  to  demand  and  the  period  of  supply,  but  in  any  case  stations 
should  be  erected  with  a  view  to  maintaining  friendly  relations  and 
mutual  assistance  between  the  Joint  Authority  and  the  railways.  He 
thought  he  would  have  no  difficulty  in  getting  the  assent  of  his  share- 
holders to  the  raising  of  his  company's  share  of  the  capital  which  it 
was  suggested  the  nine  companies  should  raise  (£1  050  000).  It  was 
proposed  that  the  local  authorities  should  hand  over  their  generating 
station  to  the  Joint  Authority  or  give  financial  assistance.  He  and  his 
fellow  chairmen  at  first  thought  outright  sale  of  the  generating  assets 
would  be  the  best  scheme,  but  upon  reconsideration  they  thought  the 
present  proposal  preferable,  as  it  obviated  the  necessity  of  raising  a 
very  large  sum  of  money.  Under  the  arrangement  now  proposed  he 
thought  the  debenture  holders  would  be  quite  agreeable  to  lease  the 
generating  stations  to  the  Joint  Authority.     The  fact  that  the  Jomt 
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Authority  would  hold  the  generating  stations  on  lease  would  not  prevent 
those  stations  being  the  security  for  the  stock  issued  by  the  Authority. 
The  rent  should  be  ascertained  by  taking  the  cost  of  the  station.  There 
should  be  no  depn-ciation  allowed  on  land  or  buildings.  A  suggestion 
was  made  by  one  of  his  company's  officials  that  mains  should  be  depre- 
ciated at  3  per  cent,  and  plant  at  5  per  c^-nt.  on  a  diminishing  value. 
That  was  the  basis  adopted  by  the  income  tax  authorities.  The  rent 
should  be  7  per  cent,  on  the  value  at  the  highest,  but  he  would  be  prepared 
to  accept  6  or  6J  on  behalf  of  the  Charing  Cross  Company.  The  L.C.C. 
would  be  very  fortunat<'  if  they  could  raise  money  at  6J  per  cent,  at 
present.  The  most  satisfactory  scheme  he  thought  would  be  obtained 
by  getting  all  the  companies  and  local  authorities,  ijven  if  they  had  no 
generating  stations,  to  come  in  and  lend  money  to  or  guarantee  money  for 
the  .Joint  Authority.  Having  borrowed  the  money  for  the  initial  period 
and  having  pot  its  mains  laid,  and  the  undertaking  being  actually  working, 
the  Joint  Authority  would  have  something  substantial  to  put  before 
the  public  when  further  capital  was  required.  If  distributors  had  no 
generating  stations  their  financial  assistance  should  be  obtained.  A 
clause  which  had  been  put  into  the  scheme  since  it  was  deposited  reqtiired 
existing  undertakers  to  supply  current  to  the  Joint  Authority  up  to 
the  extent  of  the  undertakers  generating  plant  at  a  price  not  exceeding 
that  at  which  the  .Toint  .\uthority  supplied.  With  regard  to  the  area, 
he  thought  it  was  the  opinion  of  all  members  of  the  engineering  committee 
that  an  outlying  fringe  should  be  left  out  for  the  present.  All  the  four 
proposed  capital  stations  were  within  the  ten-mile  radius.  He  did  not 
stand  out  for  a  hard  and  fast  lO-mile  radius.  Extensions  further  out 
should  be  made  as  the  demand  required  it,  but  attention  should  first 
be  given  to  ensuring  a  reliable  supply  in  the  restricted  area. 

TiiB  Payment  of  Officials. 
Replj'ing  to  questions  on  behalf  of  the  L.C.C.,  Mr.  Fladgate  said 
in  regard  to  the  payment  of  Chairman  and  Vice-Chairmanof  Committees 
he  was  quite  prepared  to  advise  that  this  should  only  apply  to  the  Finance 
and  Technical  Committees.  The  Joint  Authority  was  to  have  no  control 
over  the  Finance  Committee.  Companies  who  did  not  come  in  would 
still  be  subject  to  the  present  purchase  powers.  There  might  be  con- 
siderable difficulty  in  regard  to  the  latter,  who  might  contend  that  the 
.Toint  Authority  could  not  purchase  their  undertakings  in  1931  because 
it  was  not  the  purchasing  authority.  He  thought  Parliament  would  have 
to  be  asked  to  deal  with  that  matter,  At  the  beginning  of  and  during 
the  lease  the  Joint  Authority  would  have  the  sole  use  of  the  generating 
stations,  and  at  the  end  of  the  lease,  it  would  be  the  absolute  owner 
of  them. 

To  Jlr.  TcRXER,  witness  said  it  was  intended  that  the  Finance  Com- 
mittee should  have  absolute  control  of  financial  matters  and  that  the 
Technical  Committee  should  have  absolute  control  of  technical  matters. 
Mr.  Fladgate  explained  that  there  would  be  no  representation  on  the 
.Joint  Authority  unless  there  were  control,  and  no  control  unless  there 
were  representation.  His  object  in  putting  the  tenns  of  leasing  into  the 
scheme  was  to  enable  the  shareholders  of  the  companies  concerned  to 
understand  what  was  proposed.  The  depreciation  of  buildings  could 
only  be  very  small,  and  as  a  matter  of  fact  the  Joint  Authority  would  be 
getting  at  their  cost  price  buildings  which  would  cost  three  times  as  much 
to  build  today.  He  admitted  that  fixity  of  tenure  would  be  an  advan- 
tage to  the  companies.  He  did  not  think  there  was  any  provision  in  the 
scheme  for  passing  on  to  the  consumer  any  reduction  in  the  cost  of 
generation.  The  .Joint  Authority  would  naturally  reduce  the  price  as 
much  as  possible  for  the  benefit  of  the  constituent  companies. 

Replying  to  Mr.  Donald,  witness  said  he  thought  his  scheme  would 
work  quite  equitably  as  between  consumers  in  local  authority  areas  and 
company  areas. 

Sir  Harby  Haward  said  it  was  hoped  that  the  Joint  Authority  would, 
by  economy  in  working,  make  sufficient  profit  to  ])ay  the  difference 
between  the  interest  local  authorities  now  paid  and  the  seven  per  cent. 
which  would  have  to  be  paid  to  the  companies,  and  which  it  was  also 
suggested  should  be  paid  to  the  local  authorities,  as  rental  under  the 
leases. 

Mr.  Fladgate  continued  :  It  was  not  proposed  under  the  Com- 
mittee's scheme  to  proceed  with  the  capital  stations  earlier  than  it  was 
intended  to  do  under  the  L.C.C.  scheme. 

To  Mr.  Wrottbsley  (for  the  Jliddlesex  County  Coimcil)  :  It  was  not 
proposed  to  ask  county  councils  to  supply  money  for  the  initial  cost 
of  the  scheme.  In  that  case  Middlesex  could  not  be  represented  on  the 
Authority.  The  proijo-scd  area  included  Willesden,  Hendon,  Homsey 
and  Finchley,  but  excluded  Ealing.  As  far  as  he  was  concerned,  he 
would  be  willing  to  include  the  whole  of  Middlesex.  The  question  of 
taking  in  Sliddiesex  deijended  upon  whether  the  undertakera  in  Middle- 
sex would  contract  in. 

The  Railway  Load. 

Answering  Mr.  Tylor,  Mr.  Fladgate  said  he  would  be  extremely  glad 
to  have  the  railway  companies  represented  on  the  Joint  Authority. 
Their  load  would  re-act  favourably  on  the  scheme.  The  Committee  did 
not  prjpose  that  the  Joint  Authority  should  be  under  any  obligation 
to  supiily  to  railway  companies  for  any  purposes  other  than  traction. 
He  could  not  see  what  advantage  a  railway  company  would  have  in 
raising  capital. 

To  Mr.  MoB.SE,  witness  said  he  believed  the  proposed  area  included 
the  site  of  the  Barking  station  and  the  County  of  London  powerarea.  but 
excluded  Romford,  ,,art  of  the  West  Kent  area  and  the  South  Metro- 
politan Electric  Supply  Company's  area.  His  scheme  was  precisely  that 
projected  by  the  Engineering  CommitU-e's  re].ort,  subject  to  the  striking 
out  of  certain  districts.  It  could  be  carried  out  without  the  local  authori- 
ties, assuming  that  the  No.  2  Bill  was  not  passed.     The  capital  required 


in  that  case  might  be  8  or  9  milliim.  He  did  not  think  the  term  of  the 
companies  could  be  extended  without  further  statutory  powers.  The 
£50  000  a  year  estimated  for  administration  expenses  would  be  quite 
sufficient  for  the  .Joint  Committee's  scheme.  He  did  not  expect  a  grant 
from  the  Exchequer  towards  the  administration  expenses,  but  he  would 
get  it  if  he  could. 

Adsiinistration  Expenses. 

Sir  John  Snell  said  it  had  been  explained  that  from  the  beginniiig 
the  provision  for  the  administration  expenses  would  be  shared  by  the 
nucleus  of  authorities  included  in  the  scheme  who  would  be  earning 
revenue. 

Mr.  Fladgate  continued :  It  was  hoped  that  the  Joint  Authority 
would  be  able  to  comply  with  the  requirement  that  current  must  be 
supplied  to  authorised  undertakers  at  a  price  not  exceeding  that  at  which 
such  authorised  undertakers  could  have  generated  the  energy  them- 
selves. If  the  Joint  Authority  could  not  do  that,  of  course  the  scheme 
broke  down. 

Sir  John  Snell  said  the  cost  of  capital  to  the  present  undertakers 
and  its  cost  to  the  Joint  Authority  would  have  to  be  considered  in  fixing 
maximum  prices  of  current.  It  would  not  be  fair  to  compare  them  as 
though  they  were  operating  under  the  same  conditions. 

Engineerlno  Evidence. 
Sir  Alexander  Kennedy-  said  the  Engineering  Committee  first 
addressed  themselves  to  the  area  delimited  by  the  Commissioners,  but  it 
was  soon  fomid  that  the  real  work  was  coniuied  within  narrower  limits. 
Three  of  the  group  stations  were  outside  the  Committee's  proposed  area, 
Gravesend,  Kingston  and  Brimsdown  (N.  Metropolitan  Company). 
They  did  not  want  to  bring  in  the  North  Metropolitan  Company,  though 
its  Willesden  station  was  inside  the  area.  It  was  important  that  the  largest 
possible  number  of  undertakings  should  come  in  under  some  complete 
general  technical  control.  Whether  the  local  authorities  supplied  money 
or  not  it  was  very  important  that  they  should  come  in  and  operate  in 
conjunction  with  the  companies'  stations.  When  he  first  considered  the 
reorganisation  of  the  supply  for  London  he  was  under  the  impression  that 
a  large  number  of  the  existing  stations  should  be  closed  down  as  cjuickly 
as  possible,  but  he  soon  found  that  was  not  so  easy  and  desirable  as  he 
had  thought.  The  alteration  in  wages  and  other  costs  brought  about 
by  the  new  plant  which  was  to  be  substituted  for  the  plant  which  was  to 
be  scrapjied  would  be  very  large.  After  the  first  stage  of  the  engineers' 
investigations,  he  and  Mr.  Partridge,  who  represented  the  Joint  Com- 
mittee, were  convinced  that  it  would  be  impossible  to  carrj'  out  under 
present  conditions  a  scheme  involving  such  a  large  expenditure  of  capital 
as  that  which  would  be  required  for  the  capital  stations,  and  it  was  clear 
that  the  companies  concerned  were  not  disjjosed  to  embark  upon  such  a 
scheme.  In  the  supplemental  particulars  he  had  estimated  that  there 
would  be  reductions  in  cost  of  materials  (cost  of  plant  being  reduced  by 
30  per  cent.),  which  would  reduce  the  £1  050  000  to  £948  000,  and  the 
£8  4.50  000  would  be  reduced  to  £7  115  000. 

Capital  Stations. 
A  matter  on  which  he  was  not  sure  that  the  engineers  were  unanimous 
— he  gathered  that  Mr.  Wordingham  did  not  agree  with  him  on  this — 
was  that  he  thought  that  when  the  capital  stations  were  going  to  become 
necessary 'it  would  not  be  desirable  to  spend  5  millions  on  the  existing 
stations.  It  made  a  reduction  on  the  cost  per  unit  at  present  prices, 
but  it  would  not  make  such  a  reduction  on  the  assumption  that  he  had 
taken  in  regard  to  reduction  of  cost  of  materials.  It  did  involve  a  very 
large  amount  of  capital  expenditure,  and  he  thought  that  within  the 
time  when  the  capital  stations  had  to  be  considered,  say,  three  years 
before  they  were  actually  running,  they  might  have  to  face,  even  under 
the  existing  organisation,  a  larger  expenditure  than  the  £2  500  000 
which  was  shown  in  the  Joint  Committee's  additional  particulars.  The 
present  figures,  showing  existing  plant  633  000  kW,  and  load  of 
465  000  kW,  indicated  that  the  capital  stations  would  not  be  wanted  in 
less  than  six  or  seven  years.  The  engineers  only  considered  the  railways 
as  they  affected  London.  They  learned  that  the  Brighton  and  Great 
Eastern  were  bringing  their  own  proposals  before  the  Commissioners, 
and  that  the  Great  Western  and  llidland  were  not  intending  to  extend 
their  electrification  in  the  neighbourhood  of  London.  He  had  found 
that  the  opinion  of  the  railway  men  generally  was  that  they  preferred 
to  have  their  own  plant,  and  also  reserve  plant  of  their  own.  The  G.W., 
N.W.  and  S.W.  companies  had  intimated  that  they  would  be  quite 
willing  to  supply  surplus  current  to  the  Joint  Authority  if  circumstances 
permitted.  With  regard  to  diversity  factor,  he  had  obtained  the  hourly 
loads  on  two  winter  days  from  the  whole  of  the  local  authorities,  the 
majority  of  the  electric  supply  companies  and  the  N.W.,  S.W.,  Metro- 
politan, G.W.,  and  Ixindon  Electric  Railways  and  the  L.C.C.  tramways. 
Taking  the  aggregate  instantaneous  demand  at  any  instant  they  got 
319  000  kW  and  the  sum  of  the  maxima,  taking  each  undertaking 
separately,  was  334  000  kw.  The  ratio  between  tliese  was  107.  His 
interpretation  of  that  was  that  if  the  whole  of  the  electric  supply  under- 
takers and  the  whole  of  the  railways  were  supplied  from  one  station,  the 
difference  between  the  sum  of  the  maxima  and  the  actual  instantaneous 
maximum  would  be  7  per  cent.  He  had  done  the  same  thing  without 
the  railways,  and  the  instantaneous  maximum  came  out  at  214  000  kW, 
and  the  sum  of  the  maxima  at  222  700  kW,  the  ratio  between  them  being 
1-04.  So  the  difference  was  only  3  per  cent,  (the  difference  between 
104  and  107).  Anything  like  3  to  5  per  cent,  would  be  swallowed  up 
by  a  number  of  other  considerations. 

The  Question  of  Control. 
Cross-examined  by  Mr.  .Turner,  he   did  not  think  the  measure  of 
control  that  could  be  obtained  by  agreement  would  be  sufficient.     He 
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did  not  say  tliat  the  control  given  by  clauses  15,  IS  and  21  of  tlic  Con- 
ference sclieme  was  valueless,  but  lie  did  not  think  undertakers  would 
Inuestly  ajree  that  the  authority  should  be  abl?  to  say  that  a  station 
should  Ije  shut  down  or  should  only  work  at  certain  liours. 

Sir  Harry  Hawaed  said  he  understood  tliat  in  Sir  Alex.  Kennedy's 
view  the  control  would  be  secured  by  vestiiig  the  undertakings  in  the 
Joint  Authority,  whereas  it  was  proposed  to  secure  a  similar  measure 
of  control  under  the  Conference  scheme  by  arrangements  short  of  actual 
transfer  of  the  undertakings. 

Sir  John  Snell  said  in  fixing  the  prices  to  be  charged  by  the  Joint 
Authority  it  should  be  assumed  that  an  existing  undertaker  supplied  at 
.'•  and  liad  extensions  in  hand  which  would  alter  and  probably  reduce 
the  charge  to  y,  and  future  extensions  that  might  be  required  woiild, 
owing  to  the  present  high  cost  of  money,  increase  the  cost  to  z,  and  z 
was  the  figure  with  wliich  the  Joint  Authority's  charge  would  have  to 
be  compared,  and  not  the  cost  at  wliich  the  existing  undertaker  had 
liitherto  been  able  to  generate. 

Sir  Harry  Haward  said  an  important  point  to  consider  was  whether 
the  saving  of  the  difference  between  the  present  average  cost  of  l-oSd. 
and  the  estimated  cost  to  the  Joint  Authority  of  l-326d.  was  .such  as 
would  enable  the  Joint  Authority  to  reduce  the  charge  for  bulk  supplies 
to  the  proposed  maximum. 

Sir  JoHK  Snell  said  the  plant  which  was  expected  to  reduce  the  cost 
in  the  existing  stations  would  be  in  the  hands  of  the  Joint  Authority, 
according  to  the  schemes  they  were  considering,  and  in  addition  the 
linking-up  and  other  improvements  were  expected  to  still  further  reduce 
costs. 

Sir  Alexander  Kennedy,  replying  to  Sir  John  Snell,  said  the  re- 
duction in  cost  per  unit  which  would  be  effected  by  the  new  plant  in  the 
existing  stations  would  enable  the  undertakers  to  pay  the  Joint  Authority 
administration  costs.  He  had  no  doubt  a  saving  was  effected  by  the 
linkiug-upof  the  East  End  local  authorities.  In  the  case  of  the  companies 
with  which  he  was  concerned,  it  was  a  case  of  interchange  of  bulk  sup- 
plies, but  not  what  was  generally  understood  as  linking-up.  It  was 
difficult  to  generalise  as  to  the  benefit  of  linking-up.  There  was  a  pro- 
jxisal  to  link  up  the  Westminster  Company  with  Marylebone,  but  the 
conclusion  was  arrived  at  that  it  would  not  be  profitable. 

Mr.  Donald  suggested  that  under  the  leasing  system  the  companies 
would  be  better  off  to  the  extent  of  the  rent  they  received. 

Sir  Alexander  said  he  was  not  prepared  to  deal  with  purely  financial 
questions. 

Sir  Harry  Hawabd  pointed  out  to  Mr.  Donald  that  the  rental  would 
be  7  per  cent.  The  capital  charges  were  5-76  per  cent,  for  interest  on 
dividends  and  2-47  per  cent,  for  depreciation — total  8'23  per  cent. 
Those  charges  would  be  included  by  the  Joint  Authority  in  its  charges, 
and  the  authorised  undertaker  would  benefit  by  the  difference  between 
7  per  cent,  and  5-6  jier  cent. 

Sir  Alexander  thought  the  saving  by  linking  up  alone  would  be  suffi- 
cient to  enable  the  administration  charges  to  be  paid.  He  did  not  agree 
that  the  work  in  the  interim  period  should  be  done  under  the  superin- 
tendence of  the  Commissioners  without  appointing  a  Joint  Authority 
because  he  wished  the  first  stage  to  be  a  part  of  the  whole  scheme,  and 
under  the  same  control. 

Sir  John  Snell  said  the  Commissioners  had  no  power  under  the  1919 
Act  to  carry  out  the  work  themselves. 

To  Sir  Herbert  Nield  witness  said  he  would  not  agree  that  the  County 
of  London  Company's  district  in  Surrey  should  be  left  out.  He  had 
nothing  particular  to  say  with  regard  to  Finchley  and  Homsey.  He 
believed  the  North  Metropolitan  Company  had  powers  to  give  them  bulk 
supplies.  The  scheme  as  it  stood  was  better  than  it  would  be  with  the 
whole  of  Surrey  included,  or  with  Winbledon  and  Croydon  excluded. 

To  Mr.  Ty'lor,  witness  said  he  put  the  average  load  factor  of  the  rail- 
ways at  40  per  cent.  It  would  be  greatly  increased  if  freight  traffic  at 
night  were  to  be  added. 

To  the  Town  Clerk  of  Kingston,  witness  said  he  was  wiUing  that 
Kingston  should  come  in. 

To  Mr.  B.iGLEY  (Middlesex  County  Council)  Sir  A.  Kennedy  said  it 
was  proposed  to  erect  a  capital  station  at  Chiswick.  That  would  supply 
at  33  000  V.  One  could  supply  up  to  30  miles  with  that  pressure,  but 
it  was  not  proposed  to  supply  more  than  10  miles  at  the  outset.  The 
whole  of  Middlesex  could  be  supplied  from  that  station.  It  was  not 
suggested  that  the  Power  Company's  area  in  Middlesex  should  be  covered 
by  the  scheme.  It  would  certainly  not  do  the  scheme  any  good  to  add 
the  western  part  of  Middlesex.  'There  were  probabifities  of  increased 
demand  in  Middlesex.  The  London  and  S.  Western  Railway  had  a 
25-cycIe  system,  and  the  conversion  of  the  current  would  be  expensive. 
The  N.W.  Railway  had  also  25  cycles  ;  the  companies  that  already  had 
25  cycles  were  unlikely  to  change.  It  would  be  undesirable  to  drop 
Hendon,  Finchley,  Homsey,  Brentford  and  Chiswick. 

Re-examined  by  Mr.  Kennedy  :  There  was  no  compulsion  under  the 
scheme  for  any  district  to  take  energy  from  the  Joint  Authority,  so  their 
inclusion  in  the  area  could  not  do  them  any  harm.  He  felt  sure  that  if 
the  Commissioners  were  not  certain  that  a  scheme  provided  a  certainty 
oi  the  .Joint  Authority  being  able  to  suiiply  current  at  a  lower  price 
than  the  present  cost  to  the  present  undertakers  they  would  not 
sanction  it. 

Mr.  G.  W.  Partridge  followed  with  evidence  on  the  engineering 
aspect  of  the  Committee  Company's  scheme,  and  Mr.  W.  H.  Pearman, 
Mr.  D.  Milne  Watson  and  Mr.  Arthur  Collins  were  also  called  and  dealt 
with  the  question  of  finance,  &c.  On  the  conclusion  of  Mr.  Collins' 
evidence  on  Tuesday,  Mr.  Donald  opened  the  case  for  the  Poplar 
Council's  scheme  and  the  examination  of  Mr.  J.  H.  BowDEN  in  its 
support  was  commenced. 

The  inquiry  had  not  concluded  when  we  went  to  press. 


Correspondence. 


THE  '•  WAGNER  "    EARTH    CONNECTION. 

TO  THE  EDITOR  OF  THE   ELECTRICIAN. 

Sir:  Mr.  G.  E.  Moore's  article  on  "The  Wagner  'Earth 
Couliection'  in  Practice,"  which  appears  on  p.  744  of  the 
Electrician,  dated  June  17,  calls  for  some  comment. 

The  method  shown  is  given  as  an  apjjlication  of  the 
Wagner  earth  to  the  Carey-Foster,  bridge.  In  the  accom- 
panying reproduction  of  the  diagram  (Fig.  1)  thesymbolsL  and 
J)  have  been  introduced  to  represent  the  self-inductance  and 
resistance  of  the  primary  of  the  inductometer.  Though  very 
simple  to  attach  and  operate,  the  system  has  serious  defects 
owing  to  the  fact  that  it  is  not  applied  across  the  source,  but 
across  part  of  the  bridge  proper.  As  a  result  of  this,  the 
( urrent  taken  by  R',  &  has  to  traverse  the  inductometer, 
thereby  introducing  additional  terms  into  the  Carey- Foster 
equations  for  G  and  S.     These  become 


(1)  For  C. 


M 


R  P+P+i,.P 


TtL 


P 
R' 

P\ 


•  instead  of  C'= 


M 


R(P+V) 


RL 


(2)  For  S.  ,S„=  — (^1  + |lj_i?  instead  of  S  =  j^~R, 

neglecting    r.  siduals   and    the    effect   of    the  presence  oi^S 
causing  a  balance  between  points  band  e to  be  impossible.   The 

correction  term  ■^,.P  in  equation   (1)  is  not  very  serious  if 

R 
.  P  is  large  compared  with  p  and  R'  is  of  the  same  order  as  P. 
The  error  introduced  by  neglecting  the  term  may,  however, 


Fia.  1. 


easily  amount  to  a  few  parts  in  a  thousand  for  the  case  of  a 
condenser  of  0-001  mfd.and  would,  in  general,  be  greater  than 
the  errors  due  to  earth  capacities  which  the  method  is  intended 
to  eliminate. 

In  regard  to  the  equation  (2)  from  which  power  factors 
may  be  determined,  the  error  is  much  more  serious  since  the 

term  —  may  be  of  the  order  unity,  hence,  the  quantity  (Sf,—S) 

R 
representing  the  series  resistance  of  the  condenser  may  be 
several  hundred  per  cent,  wrong. 

The  system  as  shown  does  eliminate  capacity  efiects  to 
earth  of  the  points  a,  b,  c,  d  on  the  bridge,  but  does  not  eliminate 
capacity  efl'ects  of  the  source  lead  connected  to  the  secondary 
of  the  inductometer. 

A  system  which  has  been  used  for  a  number  of  years  at 
the  National  Physical  Laboratory  by  the  writer  and  is  believed 
to  be  the  first  application  of  an  earth  capacity  compensa  ing 
device  to  the  Carey-Foster  bridge  is  given  in  Fig.  2.  In  this 
arrangement  the  device  consists  of  a  variable  self-inductance 
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A"  in  series  with  variable  resistance  Q  and  resistance  R' 
approximately  equal  to  R  in  the  bridge. 

The  point  "  e  "  is  earthed.  The  circuit  is  directly  across 
the  source  and  hence  lies  outside  the  bridge  proper  so  that  the 
equations  for  C  and  S  are  unaltered  by  its  presence. 

The  arrangement  is  briefly  described  in  the  N.P.L.'  Report 
Annual  for  1920  on  p.  63.  The  cardinal  points  a,  h,  c,  d  are 
compensated  for  earth  capacity,  thus  the  capacity  of  lead  and 
secondary  at  "  d  ''  is  thrown  across  {N'  Q)  and  hence  is  outside 
the  bridge,  similarly,  capacity  from  "b"  to  earth  is  thrown 
across  R'.  Capacities  from  (AC)  to  earth  or  the  observer  are, 
of  course,  of  no  effect  since  the  whole  of  the  telephone  and 
leads  or  galvanometer  is  at  earth  potential.  The  auxiliary 
balance  can  be  obtained  quite  perfectly  by  adjustment  of  N' 
and  Q.  The  corresponding  balance  in  the  scheme  of  Fig.  1 
cannot  be  made  perfect  unless  a  variable  resistance  is  inserted 
in  series  with  C 

The  method  shown  in  Fig.  1  is,  however,  very  simple  and 
easv  to  work  ;   the  errors  introduced  into  the  measui'  ment  of 


Fia.  2. 

C  w-ould  be  negligible  in  an  ordinary  case  when  testing  con- 
densers of  small  value  (below  500  ///<F.).  The  correction  also 
can  be  easily  applied  if  desired.  It  does,  however,  seem  to  be 
desirable  to  point  out  the  defects  of  the  method  so  as  to  warn 
others  of  possible  errors  in  using  it  without  makirg  the 
Elgebraical  calculations  of  the  bridge  so  modified.  I  am,  etc., 
Surbiton,  D.    W.    Dye. 

.Tune  28th. 


THE  EFFICIENCY  OF  TELEPHONE  INSTRUMENTS. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  My  attention  has  been  drawn  to  the  Editorial  Notes 
in  The  Electrician  of  April  29th,  and  I  trust  it  is  not  too  late 
to  offer  a  few  comments.  The  notes  refer  to  an  article  by 
MM.  Valensi  and  Palhols  in  the  "  Annales  des  Postes,  Tele- 
graphs et  Telephones  "  on  the  measurement  of  the  efficiency  of 
telephone  apparatus.  The  impression  conveyed  by  the  notes 
is  that  the  French  Administration  is  taking  the  lead  in  intro- 
ducing a  new  method  of  making  telephonic  measurements. 
This  is  not  the  case,  nor  is  it  claimed  by  MM.  Valensi  and 
Palhols,  who  stated  specifically  that  the  method  employed  is  in 
use  in  almost  all  foreign  administrations. 

Similar  methods  of  testing  have  been  in  use  in  England  since 
1905bythe  Po.st  Office  and  late  National  Telc])lionc  ('oin])any, 
and  earlier  in  the  United  States.  The  French  .Administration 
recently  sent  a  commission  to  England  to  examine  the  methods 
of  testing  here,  and  the  methods  and  circuits  described  in  the 
article  are  practically  identical  with  the  methods  and  circuits  at 
present  in  use  by  the  department. 

In  justice  to  British  engineers  it  is  hoped  you  will  find  room 
to  publish  this  statement. — I  am,  &c., 

London,  June  27.  A.  J.  Aldridge. 


METERS  FOR  ELECTRIC  VEHICLES. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  I  have  read  with  great  interest  Mr.  R.  J.  Mitchell's 
article  on  "  Electric  Vehicles  "  appearing  in  your  issue  for 
June  24th,  and  would  like  to  refer  in  particular  to  his  remarks 
on  "  Meter  Types." 

The  Sangamo  Electric  Comiiany,  for  whom  my  company  are 
the  agents  for  Great  Britain  and  the  Colonies,  can  claim,  I 
believe,  to  be  by  far  the  largest  makers  of  meters  suitable  for 
electric  vehicles,  and  they  have  developed  the  apparatus  to 
such  a  state  of  perfection  that,  at  the  present  moment  no 
standard  commercial  electric  vehicle  for  road  use  produced 
in  the  United  States  is  supplied  without  the  Sangamo  meter. 
In  this  country,  also,  since  we  have  taken  up  the  Sangamo 
meter,  practically  all  our  vehicle  builders  have  been  interested, 
so  much  so  that  my  company  supply  practically  all  of  them 
with  their  meters  for  use  on  vehicles. 

Mr.  Mitchell  leads  one  to  believe  that  the  design  and  manu- 
facture of  vehicle  meters  are  not  by  any  means  perfect,  and, 
while  I  agree  that  no  meters  for  any  type  of  demand  are  abso- 
lutely iserfect,  I  do  think  that  the  vehicle  meter  as  developed 
by  the  Sangamo  Company  has  now  reached  a  state  of  perfection 
which  it  will  be  difficult  to  beat.  We  are,  of  course,  always 
ready  to  consider  any  improvement  that  is  suggested,  and  our 
own  laboratories  are  continually  carrying  out  further  research, 
and,  from  time  to  time,  improvements  are  embodied  in  the 
meter. 

My  own  opinion  is  that  the  difficulties  that  are  encountered 
axe  not  so  much  the  fault  of  the  meter  itself  as  the  installation 
and  care  of  the  meter  when  it  is  in  use  on  the  vehicle.  For 
instance,  I  have  known  cases  where  the  meter  has  been  mounted 
right  at  the  top  of  a  very  loosely  fixed  dashboard,  which  was 
practically  unsupported  by  any  stays,  with  the  consequence 
that  the  meter  was  subjected  to  a  tremendous  amount  of 
unnecessary  vibration,  and  while  the  meters  are,  of  course, 
sufficiently  robust  to  withstand  the  treatment  that  they  are 
likely  to  receive  on  the  chassis  of  an  electric  vehicle  under 
normal  conditions,  they  cannot  be  expected  to  withstand  suc- 
cessfully the  additional  vibration  imposed  on  them  by  their 
being  mounted  in  an  unsuitable  position.  Further  than  this, 
while  the  motors,  the  battery,  the  bearings,  &c.,  are  all  ex- 
amined periodically,  the  poor  meter  is  just  left  to  its  own 
devices  until  it  gives  up  the  ghost,  which,  again,  is  unfair  treat- 
ment. 

Our  experience  has  been  that  if  meters  are  installed  on  the 
vehicle  in  a  position  where  they  are  subject  to  the  least  vibra- 
tion, and  are  examined  and  cleaned  about  once  every  twelve 
months,  they  run  perfectly  satisfactorily,  and  I  do  not  think 
that  there  is  anything  else  at  present  on  the  market  that  will 
in  any  way  take  the  place  of  a  battery "arnpere-hour  meter. — 
I  am,  &€., 

For  THE  Edison  Swan  Electric  Company,  Ltd., 

Ponders  End,  E.  H.  Miller, 


July  2. 


Sales  Manager,  Inst.  &  Meter  Dept. 


DOVER  CORPORATION  ELECTRICITY    WORKS  AND 
ITS  STAFF. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  I  shall  be  glad  of  the  hospitality  of  your  columns  in 
order  to  refer  to  the  recent  decision  of  the  Dover  Corporation 
to  give  notice  to  the  whole  of  the  technical  staff  of  the  elec- 
tricity works  to  terminate  their  engagement,  with  the  option 
of  reappointment  at  considerably  reduced  figures. 

I  may  point  out  that  in  December  of  last  year  this  Associa- 
tion received  a  definite  promise  in  writing  from  the  Corporation 
to  the  effect  that  they  intended  to  put  into  operation  the 
schedule  of  salaries  issued  by  the  National  Joint  Board. 
The  recent  decision  of  the  Corporation  to  throw  over  the 
schedule  and  to  effect  such  drastic  reduction  in  the  salaries  of 
the  technical  staff  is  a  direct  violation  of  that  promise,  and  is 
calculated  to  give  a  staggering  blow  to  our  faith  in  the  integ- 
rity of  public  authorities. 
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One  frequently  hears  criticisms  of  the  lack  of  faith  shown 
on  the  part  of  employees  and  of  their  failure  honourably  to 
carry  out  agreements  to  which  they  were  parties,  but  surely 
it  would  be  hard  to  find  a  parallel  in  the  decision  of  the  Dover 
Corporation. 

If  the  Dover  Corporation  feel  that  the  present  payment  of 
the  schedule  is  bearing  hardly  upon  them,  there  exists  in  their 
district  area  the  constitutional  machinery  in  the  form  of  a 
District  Board  at  which  their  grievances  could  be  ventilated 
and,  if  substantiated,  could  be  corrected.  To  ignore  that 
machinery  is  to  undo  all  the  good  work  that  has  recently  been 
done  in  the  conciliatory  machinery  and  uniform  methods  of 
negotiation  and  to  bring  about  a  reversion  to  the  old  bad 
methods  of  individual  bargaining. 

This  Association  proposes  to  take  prompt  and  firm  action  in 
the  matter,  as  it  recognises  that  this  is  a  test  case,  and  that  if 
the  action  of  Dover  is  allowed  to  pass  unchallenged,  there  will 
be  no  end  of  the  same  thing  throughout  the  country.  The  first 
stone  must  be  arrested,  otherwise  there  will  be  an  avalanche. 

Steps  are  being  taken  by  the  Association  to  warn  all  its 
members  against  even  applying  for,  still  less  accepting,  the 
positions  at  present  occupied  by  our  members  when  they 
become  vacant,  and  it  ventures  to  hope  that  other  engineers 
who  are  outside  the  ranks  of  the  Association  will  refrain  from 
applying  for  the  positions,  and  so  impress  the  Dover  Corpora- 
tion with  a  sense  of  the  folly  of  their  contemplated  action.  If 
all  electrical  engineers  will  take  a  proper  view  of  the  matter 
and  refuse  to  accept  positions  the  Corporation  will  be  forced  to 
reconsider  its  decision. — I  am,  &c., 

W.  Aethur  Jones, 

London,  July  4.  General  Secretary, 

Electrical  Power  Engineers'  Association. 


H.M.    Fuel   Research  Station, 
Green-w^ich. 


I.F.C   Conversazione. 


The  Annual  Conversazione  of  the  Institution  of  Electrical 
Engineers  was  held  on  Thursday,  June  30,  at  tlie  Xatural  History 
Museum,  South  Kensington.  The  guests  numbering  over  1  600  were 
received  by  the  President,  Mr.  Llewelyn  B.  Atliinson,  and  Mrs. 
Atkinson.  They  included  the  following  delegates  of  the  American 
Engineering  Institutions  who  are  now  in  this  country  :  Mr.  Ambrose 
Swasey,  Col.  A.  S.  Dwight,  Mr.  Charles  F.  Kand,  Dr.  Ira  N.  HoUis, 
Mr.  John  R.  Freeman,  Mr.  Charles  T.  Main,  Mr.  Pvobert  A.  Cummings, 
Mr.  Jesse  M.  Smith,  Dr.  F.  B.  Jewett  and  Mr.  William  Kelly. 

As  usual  music  and  refreshments  were  among  tlie  principal  attrac- 
tions, the  former  being  provided  by  the  string  band  of  the  Royal 
Engineers  in  the  Central  Hall,  and  by  the  Misses  Carey-Foster  and 
Peters  and  the  Allied  String  Quartette  in  the  Reptile  Gallery.  A 
novelty  in  the  proceedings  was  the  presentation  of  a  message  from 
the  American  Institute  of  Electrical  Engineers  to  the  Institution  of 
Electrical  Engineers.  Before  this  was  done  by  Dr.  F.  B.  Jewett, 
Mr.  Ambrose  Swasey,  Chairman  of  the  Deputation,  said  a  few  words 
expressing  the  appreciation  of  the  American  engineers  of  the  work 
done  by  British  engineers  during  the  war.  The  message  from  the 
American  Institute  was  signed  by  the  President,  Mr.  A.  W.  BeiTes- 
ford,  and  is  reproduced  below  : — 

Dr.  Frank  B.  Jewett,  May  24,   1921. 

Western  Electric  Company, 

Norfolk  House,  Victoria  Embankment, 
London,  W.C.2. 

Dear  Dr.  Jewett  :  I  am  advised  that  on  June  30  the  deputation  of 
American  Engineers  visiting  Great  Britain  wiU  be  the  guests  of  the 
Council  of  the  British  Institution  of  Electrical  Engineers,  and  it  has 
seemed  to  me  that  advantage  should  be  taken  of  so  notable  an  occasion 
to  emphasise  the  relation  of  mutual  trust  and  understanding  which  exists 
and  must  continue  to  exist  between  the  great  English-speaking  nations. 

From  my  knowledge  of  the  membership  of  tlie  American  Institute  of 
Electrical  Engineers,  I  am  confident  that  I  am  voicing  only  their  con- 
viction when  I  state  that  this  relation  is  the  foundation  upon  which  the 
structure  of  world  peace  and  progress  must  be  built.  Departure  from 
it  would  be  a  world  calamity.  There  may  be  differences  of  opinion,  but 
these  are  but  the  surface  ripples  of  a  wind  blowing  against  the  stream. 
The  main  current  flows  on. 

Will  you,  on  the  occasion  in  question,  express  to  our  confreres  in 
Great  Britain  the  greetings  of  the  Institute  ;  make  clear  our  recognition 
of  the  absolute  need  of  the  maintenance  and  promotion  of  understanding 
and  co-operation  ;  and  convey  our  firm  purpose  to  do  what  we  may 
toward  their  advancement  ? — Very  truly  yours, 

A.  W.  Berresford, 

President. 


For  the  first  time  since  its  estabhshment  the  Fvel  Research 
Station,  situated  just  off  BlackwaU-lane,  Greenwich,  has  been 
open  to  inspection  by  members  of  engineering  societies  and  the 
Piess.  It  is  to  be  presumed  that  the  general  Press  will  record 
with  satisfaction  that  fuel  research  is  being  carried  on  and  that 
the  tax-payer  need  not  question  the  importance  of  the  work.  If 
this  follows,  then  the  invitation  to  the  Press  is  good  tactics  at  a 
time  when  the  public  is  as  thoroughly  alarmed  at  the  fuel  problem 
and  the  shortage  of  coal  as  over-weighted  by  the  burden  of  taxation  ; 
and  there  are,  no  doubt,  many  other  research  departments  which 
would  be  glad  to  have  such  an  opportunity  of  gaining  public 
approval. 

Researches  on  Coal. 

At  present,  the  work  carried  on  at  the  Greenwich  Station  is 
practicaDy  confined  to  coal.  The  equipment  for  that  purpose  is 
very  workmanlike,  being  on  a  sufficiently  large  scale  to  ensure 
that  the  conditions  of  operation  are  practical  conditions,  and  likely 
to  be  accepted  as  such  by  all  ;  and  yet  sufficiently  small  to  ensure 
minimum  running  costs  and  maximum  economj'  in  operation. 

The  station  has  be«n  working  for  two  years,  though,  during 
that  time,  a  considerable  amount  of  time  and  effort  has  been  neces- 
sarily expended  on  the  completion  and  development  of  equipment. 
The  aim  has  been  the  production  of  exact  thermal  balance 
sheets  for  operations  conducted  on  an  industrial  scale,  thus 
running  on  parallel  lines  to  the  National  Physical  Laboratory. 

It  is  intended  that  the  station  shaU  supply  engineers,  metal- 
lurgists and  chemists  in  charge  of  manufactures  with  reliable  in- 
-  formation  on  the  production  and  use  of  heat,  and  thus  enable  them 
to  check  the  efficiency  of  their  existing  methods  or,  when  designing 
new  forms  of  apparatus,  to  calculate  the  units  of  heat  actually 
rec£uired  under  the  best  jjractical  conditions. 

Measuring  Arrangements. 

Very  complete  arrangements  have  been  made  for  the  reception, 
preparation,  weighing  and  distribution  of  the  coal  to  the  carbonisa- 
tion or  other  apparatus  in  which  it  is  to  be  treated,  and  for  the 
accurate  weighing  of  the  coke  or  char  which  results,  and  its  re- 
disti'ibution  in  accurately  determined  quantities  to  the  apparatus 
in  which  it  is  to  be  further  dealt  with.  Further,  the  analysis  of 
each  coal  which  passes  through  the  station  is  added  to  the  register 
which  is  kept  in  the  Survey  Dei)artment,  and  will  thus  help  to 
form  the  nucleus  of  a  general  survey  of  the  coal  seams  of  Great 
Britain. 

The  heating  of  the  retorts  and  carbonising  apparatus  and  ex- 
perimental furnaces  is  done  by  water  gas,  since  this  is  easily  produced 
in  regular  practice  that  a  standard  of  about  300  B.Th.U.  per  cubic 
foot  has  a  high  flame  temperature  and  is  free  from  tarry  impuri- 
ties. The  water  gas  supplied  to  each  piece  of  apparatus  passes 
through  a  meter  and  in  the  furnaces,  constancy  of  supply  is  main- 
tained by  diaphragms  of  standard  sizes.  The  calorific  value  per 
cubic  foot  is  regularly  determined  and  maintained.  At  the  same 
time  the  water  gas  can  be  replaced  by  other  fuel  gases  of  either 
higher  or  lower  calorific  value.  There  are  also  arrangements  for 
the  distribution  of  air  under  positive  pressure  and  for  its  direct 
measurement  and  control  at  the  point  of  combustion  of  the  fuel 
gas. 

Electricity  has  been  adopted  as  the  motive  power  for  the  station. 
There  is  a  100  h.p.  gasengineand  dynamo,  a  stand-bj- set  of  a  Diesel 
engine  and  dynamo  and  a  further  stand-by  of  accimiulators  which 
are  mainly  intended,  however,  for  the  supply  of  large  currents 
at  low  voltages  for  use  in  the  laboratories.  The  distribution  S3-stem 
admits  of  the  use  of  electric  motors  in  any  part  of  the  station. 

Carbonisation  Apparatus. 
Two  pieces  of  apparatus  have  been  installed  for  carbonisation, 
and  much  work  is  being  done  at  present  on  low  temperature  car- 
bonisation. The  apparatus  installed  for  this  is  such  that  the 
Director  has  no  doubt  that  all  the  data  as  to  the  products  to  be 
obtained  from  any  given  coal  at  any  given  temperature  up  to 
600°C.  will  be  obtained  with  a  certainty  which  has  never  j-et  been 
reached  on  a  steady  working  scale.  Xot  only  the  exact  quantities 
of  the  products,  gas,  petrol,  oils,  ammonia  and  coke  will  be  obtained, 
but  the  qualities  of  these  products  will  be  tested  and  ascertained 
and  their  commercial  value  can  be  assessed. 

An  Open  Fire  Demonstration. 

One  of  the  special  demonstrations  given  was  the  buraing  of  an 

open   fire  in  which  the  only  fuel  used   was   the   coke   formed   by 

low  temperature  carbonisation.     The  fuel  was  absolutely  smokeless 

and  it  burned  cheerfully  enough  to  give  complete  satisfaction  to 
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the  most  conservative  Britisher  and  the  most  ardent  lover  of  a 
cheerful  tire.  The  kindling  was  done  in  the  old-fashioned  way 
and  the  coke  soon  became  «iveloped  in  veiy  slightly  luminous 
but  smokeless  flames.  These  quickly  raised  the  surface  of  the  coke 
to  incandescence.  The  commercial  side  of  this  apparently  ideal 
domestic  fuel  has  not  yet  been  worked  out,  but  the  case  appears 
to  be  promising. 


Time   Discipline   Apparatus. 

The  introduction  of  a  mechanism  for  controlling  the  pendulums 
of  workman's  registers  should  be  of  wide  interest,  as,  although  many 
modern  firms  have  adopted  an  impulse  or  time  circuit  in  their  fac- 
tories, some  have  neglected  to  go  a  step  further  and  fit  their  work- 
man's registers  with  electric  control  owing  to  the  fact  that  an  inter- 
ruption of  the  time  circuit  distm-bed  the  workman's  registers  as  well 
as  the  clocks. 

When  unification  of  workman's  regist<'rs  was  first  attempted,  the 
electric  clock  maker  tried  to  achieve  this  end  by  substituting  for  the 
spring-driven  clockwork  an  electrical  step-by-step  or  impulse  move- 
ment. Such  a  substitution  avoids  the  necessity  of  winding,  but 
introduces  other  troubles,  because  the  comparatively  low  power 
of  the  impulse  movement  leaves  little  margin  for  "  stiff  "  places  in 
the  clock  mechanism,  and  any  disturbance  or  stojjpage  of  the 
time  circuit  disorganises  the  checking  and  costing  system. 

OVEECOMINO  IXITIAL  DiFFlCtJLTIES. 

The  next  step  towards  overcoming  these  difficulties  was  to 
"  scape  "   the  existing  mechanism  electrically.     By  so  doing  the 


per  day.  The  value  of  this  feature  cannot  be  over-estimated, 
because  friction  with  the  workpeople  is^  entirely  a\-oided.  We  ar* 
informed  that  many  firms  have  already  adopted  the  ''  Reflex " 
control  on  their  existing  time  circuits. 


Dinner   to    Mr.   Brnest   Benn. 


The  Industrial  League  and  Council  is  entertaining  Mr.  Ernest 
J.  P.  Benn  and  Mr.  F.  H.  Elliott  to  dinner  on  the  occasion  of  their 
return  from  a  trip  to  America.  Messrs.  Benn  and  Elliott  acted 
as  delegates  from  the  Industrial  League  to  the  Xational  Civic 
Federatiou  of  America  and  this  function,  which  will  take  place  at 
the  Holborn  Restaurant  on  July  14th,  is  for  the  purpose  of  receiving 
a  report  on  industrial  conditions  in  the  LTnited  States.  Employers 
attending  the  dinner  are  invited,  as  is  usual  with  Industrial  League 
functions,  to  bring  with  them  representatives  of  their  workers. 
Tickets  can  be  obtained  on  application  to  the  General  Secretary, 
Mr.  John  Ames,  82,  Victoria-street,  S.W. 


Benn  Brothers  Ltd.  Staff  Outing. 

I^In  glorious  weather  the  staff  of  Messrs.  Bekn  Bkothers,  Ltd.,  vsitcd 
Westerham  on  Saturday,  on  the  occasion  of  the  first  summer  outing 
organised  by  Benn  Brothers'  Social  Circle.  The  party  which  numbered 
Upwards  of  80,  travelled  by  train  to  Oxted,  and  thence  rambled  over  the 
common  and  through  the  woods  to  Westerham,  where  luncheon  was 
served.     A  different  route  was  followed  on  retuniini;  to  D.vted,  where  tea 


DiAnR.\M  of  the  ■"  Keflex 
Pknoilcm  Coxtbol. 


Bexn  Bkoihees'  Stafi  Odtixq.     The  P.^kty  Photographed  at  Bluxt  House,  Oxted. 


pendulum  was  eliminated,  and  an  electrical  scaping  mechanism 
substituted.  This,  by  operating  every  half  minute  by  means  of  the 
time  circuit,  allowed  the  clock  train  to  run  on  n  half  minute  in- 
tervals. This  principle  is  sound  and  practical,  but  still  it  does  not 
remove  the  possibility  of  a  stoppage  if  the  time  circuit  is  interrupted. 
The  latest  development  in  workman's  registers  is  to  be  found  in  the 
"  Reflex"  pendulum  control,  made  by  Messrs.  Gent  &  Company, 
Ltd.,  Leicester.  By  this  arrangement,  nothing  is  removed  fiom  the 
register,  though  an  addition  is  made  thereto  in  the  form  of  the 
"  Reflex  ■'  control  mechanism.  This  consists  of  two  main  parts, 
one  the  ""  vibrator,"  which  is  clipped  to  the  pendulum  rod,  without 
drilling  or  tooling  lieing  necessary,  w^hile  the  other  part,  or  ■"  stator," 
is  screwed  to  the  woodwork  of  the  register  by  wood  screws  or  b}' 
nuts  and  bolts,  as  may  be  desirable.  The  register  is  "  womid  up  " 
in  the  u.<ual  way.  It  operates  by  the  clockwork,  but,  owing  to  the 
"  Reflex  movement,  the  penduhuu  is  comijelled  to  keep  time 
with  the  transmitter  controlling  the  time  circuit  of  the  factory  and 
witli  the  other  clocks  in  the  circuit. 

Pendulusi  Regulation. 
The  pendulum  should  be  so  rated  that  the  clock  does  not  "  gain." 
It  must  lie  given  a  sbghtly  losing  rate,  but  need  not  be  set  to  lose 
more  than  two  minutes  per  day  of  24  hours.  So  effective  is,  we 
understand,  the  "  Reflex "  control  that,  in  a  pendulum  beating 
88  per  minute,  as  in  the  case  with  some  of  the  best-known  makes  of 
recorders,  it  will  effectively  deal  with  a  loss  as  much  as  ten  minutes 


was  jiartaken  of  at  Blunt  House,  on  the  in\-itation  of  Mr.  and  Mrs. 
E.  J.  P.  Benn,  games  following.  Sir  John  Benn,  Bart.  (Chainuan  of 
Directoi-s)  and  I,.ady  Benn.  together  with  other  directors,  honoured  the 
company  at  Blunt  House  with  their  presence. 


Freer   Use   of   Po^sver  Alcohol. 


A  deputation  arranged  by  the  Beitlsh  E>rpiRE  Peodvcers'  Organ- 
isation recently  waitj-d  on  the  Chancellor  of  the  E.xchequer  to  urge  the 
removal  of  certain  restrictions  and  duties  which  at  present  prevent  the  free 
supply  of  power  alcohol  to  consumei-s  in  the  United  Kingdom. 

Mr.  Ben  H.  Morgan,  in  introducing  the  deputation,  p.ointed  out  that 
cheap  fuel  sui)plics  were  of  enormous  assistance  to  industry  both  in  the 
United  Kingdom  and  overseas,  as  cheap  transport  was  the  first  condition 
of  prosperous  settlement  and  expansion.  The  deputation  urged  that 
alcohol  intended  for  mechanical  power  purposes  should  be  admitted  free 
of  duty,  so  as  to  enable  it  to  compete  with  petrol  and  no  fuel  tax  whatever 
should  be  imposed  so  long  as  the  present  vehicle  tax  remained  in  existence. 

Jlr.  Shrapnel  Smith,  representing  tlie  Commerical  Motor  Users' 
Asssociation,  supported  the  case,  and  quoted  figures  which  showed  that 
power  alcohol  could  not  compete  with  petrol  unless  it  we  re  imported,  like 
petrol,  free  of  import  duty. 

The  Chancellor  of  the  Exchequer,  in  reply,  said  he  .saw  difficulties 
in  adopting  a  different  scale  of  preferential  duties  for  power  alcohol  from 
that  applicable  to  alcohol  intended  for  other  puriwses.  The  subject, 
however,  was  verj-  complex,  and  he  would  consider  it  further. 
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An    Electric    Sedan    Chair. 


The  accompanying  photograph  is  of  an  interesting  electric 
vehicle" whose  title  is  enough  to  make  both  beauties  and  sedan 
chairmen  turn  in  their  graves.  It  has  been  specially  designed  for 
the  purpose  of  town  shoppers  and  for  the  use  of  invalids.  It  is 
knowii  as  the  Levis  electric  sedan,  and  its  leading  features  are 
claimed  to  be  ease  of  control,  low  operating  costs  and  moderate 
speed.  It  must  be  one  of  the  lightest  machines  on  the  road,  for 
mthout  passengers  it  turns  th?  scales  at  6i  cwt.     It  is  fitted  with 


General  View  of  the  Klectbic  Sedax  Chair. 

Tudor  accumulators,  and  will  run  about  50  miles  on  one  charge  at 
a  constant  speed  of  10  miles  per  hour.  The  operating  costs  amount 
to  0-5d.  per  mile.  Control  is  effected  by  one  lever  which  acts  as 
both  switch  and  for  operating  a  brake  on  the  rear  wheel.  A  second 
brake  is  worked  by  Bowdeu  control  fitted  on  to  the  tiller  steering 
arm. 


Egyptian  Trade  in  1920. 

In  a  report  on  the  trade  of  Egyjit  in  1920,  H.M.  Commercial  Agent 
at  Cairo  (Mr.  lluloek)  states  that  the  year,  with  its  attendant  com- 
mercial crisis,  proved  very  unfortunate  for  many  firms  both  in  the 
United  Kingdom  and  Egypt.  Complaints  in  regard  to  the  high  prices 
demanded  for  machinery  by  British  exporters  and  the  large  orders  for 
railway  material  and  rolling  stock,  steel  work,  dynamos,  &c.,  have  gone 
to  foreign  firms  because  the  British  quotations  were  too  high. 
Foreign  Competition  and  Imports. 

There  was  an  enormous  increase  of  imports  from  Germany,  and,  as 
in  pre-war  days,  the  Germans  are  pinning  their  faith  to  advertising 
efficiency  and  the  e.xcellent  quality  of  their  samples.  The  rate  of 
exchange  is  so  much  in  their  favour  that  they  are  in  a  position  to  under- 
sell both  the  United  Kingdom  and  other  .A.llied  and  Neutral  countries 
in  most  manufactured  articles.  Second  only  to  yams  and  textiles  as  a 
contributory  factor  in  the  increase  of  imports  from  the  United  Kingdom 
are  metals  and  metalware.  The  largest  proportionate  increases  are  in 
iron  Or  steel  bars  and  billets,  sheets  and  plates,  rails  and  fittings,  plant, 
w.i.  or  steel  pipes  or  fittings,  galvanised  sheets,  in  which  for  the  most 
part  Belgium  was  her  principal  comi^etitor,  internal  combustion  engines, 
in  which  Smtzerland  was  a  keen  competitor,  as  also  in  electrical  machin- 
ery and  parts,  of  which  the  United  States  also  increased  her  exports 
to  Egj'pt,  motors  and  chassis,  in  which  the  United  States,  thanks  to  a 
ten-fold  increase  in  value,  and  a  more  than  eight-fold  increases  in 
numbers,  took  first  place.  The  United  Kingdom  has  temporarily  lost 
her  foothold  in,  and  command  of.  the  Egj'ptian  coal  market,  and  as 
the  result  of  the  coal  crisis  in  Egypt  during  1920.  the  British  share  of 
coal  imports  into  Egypt  dropped  from  nearly  90  to  26  per  cent,  in 
quantitj-,  and  from  80  to  29  per  cent,  in  value,  thereby  ceding  British 
supremacy  to  the  United  States,  whose  share  amounted  to  53  per  cent. 
of  the  quantitj'  and  .59  per  cent,  of  the  value  of  the  coal  imported. 


Commercial     Topics. 

The  Termination  of  E.P.D. 

Ripirsc  iitatioiis  have  been  made  to  the  Chancellor  of  the  Excheciuer 
by  tlie  Frdiiation  of  British  Industries  m  regard  to  the  question  of 
Fiinvaiil  Contracts  and  Bad  Debts, and  two  new  c!a.u.ses  will  be  moved 
upon  the  llcjiort  Stage  of  the  Finance  Bill  in  order  to  secure  that  aU 
firms  should  be  placed  as  nearly  as  possible  upon  an  equal  footing  as 
regards  the  burdens  to  be  borne  and  the  relief  to  be  obtained  under  the 
provisions  for  the  termination  of  E.P.D.  The  Federation  seems  to 
have  a  good  case,  and  we  hope  that  the  clauses  or  some  similar  provision 
win  he  introduced  into  the  Bill. 

Trade  Marks  in  Cuba. 

Under  the  Pan-American  Convention  of  Buenos  Aires,  1910,  an 
International  Bureau  for  the  registration  of  Trade  Marks  has  been  set 
up  in  Havana.  The  owner  of  a  mark  registered  in  the  United  States 
Patent  Office  and  still  in  force  may  apply  for  registration  at  Havana 
regardless  of  the  residence  of  the  owner.  Applications  based  on  regis- 
tration in  the  United  States  must  be  forwarded  to  the  U.S.  Patent  Office 
for  certification  and  transmission.  Though  a  number  of  countries  in 
South  and  Central  .\merica  have  ratified  the  Convention,  there  is  some 
doubt  as  to  whether  the  countries  who  have  adhered  to  the  Convention 
are  effectively  recognising  registration  at  Havana. 
*  *  *  * 

Trade  of  Syria. 

H.M.  Consul  at  Damascus  (Mr.  C.  E.  S.  Palmer)  reports  that  the  local 
market  is  still  rather  over-stocked  with  most  commodities,  and  at 
present  most  orders  are  going  to  countries  where  the  exchange  is  low — 
Germany,  Austria  and  Italy.  It  is  thought,  however,  that  when  stocks 
are  exhausted  there  may  again  be  a  limited  demand  for  good  quality 
British  goods.     It  is  impossible  to  compete  in  the  clieaper  qualities. 

.4imong  the  goods  which  the  Consul  thinks  most  likely  to  find  a  sale  in 
Damascus  are  electric  light  fittings  and  shades,  motor  cars  and  lorries, 
motor  cycles,  tools,- &c.  Catalogues  (preferably  in  French)  may  be  sent 
to  the  British  Consulate,  Damascus. 

Glasgow  Foreign  Samples  Exhibition. 

By  arraiisrement  with  the  Glasgow  Chamber  of  Commerce  an  Exhibi- 
tion'of  Foreign  Samples  will  be  held  in  the  McLellan  Galleries,  Sauchie- 
hall-street,  Glasgow,  from  July  11  to  14  inclusive.  The  samples  number 
several  thousands  and  include  the  following  (among  other)  goods  re- 
cently received  from  abroad : — Surgical  and  scientific  instruments, 
domestic  electrical  goods,  pressed  glassware,  paints,  varnishes  and 
enamels,  glassware  (scientific  and  table),  electric  cables  and  flex,  &c. 

In  addition  to  the  samples  there  will  be  available  for  inspection 
recently  received  foreign  catalogues  of  the  following  trades : — Wire 
cables  and  ropes,  cranes,  dry  and  floating  docks,  coal  mining  plant, 
coal  handling,  screening  and  washing  plant,  pumps,  crushing  machinery, 
hydraulic  machinery,  conveyors,  marine  and  stationary  engines,turbines, 
drilling  machines  and  machine  tools,   chemicals,   &c. 

Metallurgical  Possibilities  in  Brazil. 

The  Commercial  Secretary  to  H.M.  Embassy  at  Eio  de  .laneiro  (Mr. 
Ernest  Hambloch)  has  forwarded  to  the  Department  of  Overseas  Trade 
some  notes  on  the  Brazilian  President's  recent  message  to  Congress.  The 
President  dealt  at  length  with  the  subject  of  the  utilisation  of  Brazil's 
immense  resources  of  coal  and  iron  ancl  said  that,  in  order  to  establish 
not  only  the  possibiUty  of  the  manufacture  of  metallurgical  coke  from 
Brazihan  coal,  but  also  to  test  the  cost  of  producing  pig  iron  and  steel 
in  electric  furnaces,  the  Government  sent  to  Belgium  several  tons  of 
coal  from  the  mines  in  Santa  Catharina  and  Rio  Grande  do  Sul  and 
appointed  a  professor  of  the  Ouro  Preto  School  of  Mines  to  control  the 
tests.  Metallurgical  coke  was  manufactured  from  Brazihan  coal,  and 
the  technical  results  are  claimed  to  be  liighly  satisfactorj%  The  per- 
centage of  coke  (60).  although  not  very  high,  gives  ample  scope  for 
industrial  exploitation,  especially  if  the  quantity  of  the  valuable  by- 
products, benzol  and  sulphate  of  ammonia,  which  is  double  what  is 
aenerally  found  in  Belgian  coal,  be  taken  into  consideration. 

The  manufacture  of  pig  iron  and  steel  from  Brazilian  ore  is  to  be 
carried  out  in  electric  furnaces  in  Sweden.  Whatever  may  be  the 
definite  course  which  the  metall\irgical  industry  may  take  in  Brazil,  the 
great  influence  which  the  employment  of  electric  furnaces  may  have 
on  it  is  incontestable,  and  for  this  reason  the  Government  is  making  a 
survey  of  its  hydro-electric  power  and  a  study  is  being  made  of  the 
technical  conditions  of  the  waterfalls. 

The  Esperanca  (Usina  EsiJeranca)  in  Minas  Geraes,  the  only  source 
of  supply  for  national  foundries  and  mechanical  works,  produces  only 
about  15  000  metric  tons  of  pig  iron  per  annum.  .A.t  present  tests  are 
being  made  of  the  manufacture  of  steel  in  a  small  Bessemer  converter, 
and  the  company  hopes  to  erect  small  works  for  the  manufacture  of  steel 
in  an  electric  furnace.  One  electric  furnace  is  at  present  in  existence 
in  Sao  Paulo  with  a  capacitv  of  1  000  kilogrammes  for  the  manufacture 
of  steel  from  pig  iron  and  "'  sucata,"  and  besides  this  there  is  another 
small  electric  furnace  for  smelting  pig  iron  for  moulds.  It  is  stated  that 
the  Companhia  Electro-Metallurgical  Brasileira  will,  by  the  end  of  the 
year,  have  in  operation  at  Ribeirao  Preto  a  factory  for  roUed  steel,  and 
be  able  to  produce  everything  including  pig  iron  in  electric  furnaces. 
The  .\nglo-Brazilian  Iron  &  Steel  Syndicate  also  intend  to  erect  not  far 
from  the  city  of  Rio  de  Janeiro  iron  and  steel  works  which  will  employ  ■ 
electro-siderurc.'ical  methods. 
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Electricity  Supply. 

Rhyl  Urban  Council  is  seeking  authority  to  borrow  £2  400  for  ad- 
ditional feeder  cables. 

The  Aberdeen"  City  Electrical  Engineer  has  been  authorised  to  make 
arrangements  for  the  electric  lighting  of  the  streets  of  Dyce  village. 

The  Nesaoh  Gas  &  Electricity  CoirPANY,  Ltd.,  ia  erecting  electric 
generating  plant  and  hopes  to  commence  supply  very  shortly. 

The  Colchester  electricity  department's  accounts  for  the  year 
tnded  March  ,31  show  a  net  deficit  of  £281,  compared  with  £5  532  in 
the  previous  year. 

Chesterfield  Corporation  has  applied  for  sanction  to  borrow  £1  000 
for  service  cables,  £1  000  for  distributors,  £2  000  for  e.h.t.  cables  and 
£750  for  covering  in  the  river  at  the  electricity  works. 

The  AcCRi.NGTox  Electricity  and  Tramways  Committee  has  prepared  a 
Statement  setting  forth  the  Corporation's  objections  to  the  inclusion  of 
the  borough  and  the  districts  supplied  by  the  Corporation  with  electricity 
within  the  mid-Lancashire  electricity  district. 

Darwex  Council  is  recommended  to  increase  the  salary  of  Mr.  Percy 
Taylor,  assistant  electrical  engineer,  from  £250  per  annum  to  the  basic 
salary  of  £427,  rising  by  three  instalments  to  £471,  with  the  usual  bonus 
from  November  20  last  in  accordance  with  the  schedule  of  salaries  of  the 
National  Joint  Board. 

Preston  Corporation  has  applied  to  the  Electricity  Commissioners 
for  a  Special  Order  authorising  it  to  generate  and  sell  electrical  energy 
in  the  Borough  and  the  Rural  District  of  Preston  and  to  purchase  the 
undertaking  of  the  National  Electric  Supply  Company,  Ltd.,  in  the 
area. 

Now  that  the  coal  strike  has  been  settled  the  Leeds  Electricity  Depart- 
ment are  undertaking  experiments  with  a  \'iew  to  settling  the  question 
of  the  relative  merits  of  coal  v.  oil  fuel  for  steam-raising  purposes. 
The  electric  supplj'  has  been  maintained  during  the  dispute  by  means  of 
oil  burning  plant,  but  the  authorities  have  had  some  anxious  periods 
in  consequence  of  the  uncertainty  in  the  arrival  of  oil  supplies. 

As  the  coal  strike  has  caused  a  considerable  reduction  of  the  electricity 
revenue.  Stoke-on -Trext  Electricity  Committee  has  decided  to  increase, 
at  the  end  of  the  September  quarter,  the  charges  for  electrical  energy 
by  a  further  10  i)er  cent.,  making  in  all  160  per  cent,  on  power,  heating 
and  cooking,and  for  theatres,  cinemas,  places  of  public  worship  and  similar 
8upi)lics,  and  100  per  cent,  over  pre-war  rates  on  those  charged  on  the 
maximum  demand  system  for  lighting. 

At  the  monthly  meeting  of  Belfast  Corporation  on  the  1st  inst.> 
a  recommendation  of  the  Electricity  Committee  to  increase  the  rate  for 
electric  light  and  power  by  30  per  cent,  was  referred  back.  The  chairman 
of  the  Committee,  Sir  James  Johnston,  said  that  the  undertaking  was 
not  paii-ing  and  higher  charges  would  have  to  be  imposed  to  meet  their 
obligations.  Councillor  Alexander  criticised  the  contracts  with  the 
shipyards  and  said  they  had  involved  a  loss  of  £50  000  per  annum. 

An  inquir\'  was  held  last  week  by  Mr.  John  Gemmill  into  the  use  of 
Electricity  in  the  coking  coal  seam  of  the  Auchengeich  Colliery 
(Lanarkshire)  of  Messrs.  James  Nimmo  &  Company.  On  June  1, 1920, 
an  explosion  occurred  caused,  it  was  alleged,  by  the  ignition  of  gas  by  a 
spark  from  the  electric  coal-cutting  machine  which  was  in  use  in  the  seam. 
The  Divisional  Inspector  of  Mines  gave  the  mineowners  notice  that  the 
use  of  electricity  in  the  coking  seam  would,  on  account  of  the  risk  of 
explosion  of  gas  or  coal  dirt,  be  dangerous  to  life,  and  required  them  to 
desist  from  using  electricity  in  the  seam  at  or  within  fifty  yards  of  the  face 
for  coal-cutting  or  for  any  purpose  than  that  of  shot  firing  or  of  obtaining 
light  bj'  means  of  electric  safety  lamps.  The  owners  refused  to  comply 
with  the  notice,  being  of  opinion  that  the  use  of  electricity  would  not 
involve  danger  to  life.  Mr.  Gemmill  was,  therefore,  appointed  a  referee 
to  determine  the  question,  but,  aft«r  hearing  evidence,  he  took  time  to 
consider  his  decision. 

Electric  Traction. 

COLNE  Town  Council  has  a])plied  to  the  Ministry  of  Transport  for 
sanction  to  borrow  £0  GOO  for  the  jjurchase  of  new  tramcars. 

The  Brighton  Tramways  Committee  has  decided,  in  view  of  the 
unsatisfactorj'  financial  position,  to  raise  a  short  term  loan  to  meet 
the  deficit  caused  bj'  extensive  renewals  of  the  tramway  track  last  year. 

Recently  the  Glasgow  Cleansing  Committee  has  been  in  communica- 
tion with  the  police  registrar  on  the  question  of  the  duty  payable  on  the 
22  electric  vehicles  owned  by  the  department.  Duty  totalling  £584  8s. 
had  been  paid  under  the  Finance  Act,  1920,  but  a  claim  for  rebate  had 
been  ma<le  to  the  Minister  of  Transport,  who  has  intimated  that  he  was 
prepared  to  license  the  vehicles  in  terms  of  paragraph  6  of  the  Act,  and 
remitted  £45(5  123.  as  a  rebate  on  the  duty  paid. 

The  accounts  of  1[anciiester  Tramways  Department  for  the  year 
ended  March  31  show  total  revenue  £1  813  401,  compared  with  £1  586  8G3 
in  previous  year,  gross  profit  £305  834  (£379  632),  or  £316  146  (£398  494) 
after  adding  interest  on  investments,  &c.  After  providing  for  interest 
on  capital,  debt  redemption,  stre'ct  improvements,  rent  of  tramways, 
leaseholds,  and  £1  045  net  deficit  on  motor  'buses  after  allowing  £1  507 
for  dcpreiialion,  a  sum  of  £124  429  (£227  836)  remained,  out  of  which 
£100  166  (180  229)  has  been  placed  to  renewals  fund,  and  £18  263  (£35  716) 
paid  for  income  tax.  Last  year  a  sum  of  £111  891  remained  and  was 
contributed  in  aid  of  rates.  There  is  no  corresponding  allocation  this 
year.  Passengers  carried  were  277  738  710  (285  046  914)  and  car  miles 
run  18  711007  (18  906  654).  Total  revenue  per  ear  mile  was  23-247d. 
(20127d.)  and  working  exiK-nses,  including  power,  were  19-337d.  (15-325d. 


Imperial  and  Foreign  Notes. 

There  is  an  increasing  demand  in  Johannesburg  for  electric  light 
and  power,  and  business  in  electrical  accessories  and  fittings  is  brisker. 

Increased  use  is  being  made  of  East  Africa's  water  power  in 
generating  electricity,  &'c.,  and  a  substantial  demand  exists  for  pumping 
plant  and  similar  machinery. 

The  Middleburo  (Transvaal)  Council  has  decided,  according  to 
the  "  British  &  South  African  Export  Gazette,"  to  spend  £36  000  on 
improvements,  including  an  electric  supply  scheme. 

Mr.  A.  E.  Val.  Davies,  M.I.E.E.,  until  recently  Assistant  City 
Electrical  Engineer  at  Capetown,  has  been  appointed  Consulting 
Electrical  Engineer  to  the  Pretoria  Portland  Cement  Company. 

The  Electeoly'Tio  Zinc  Company  discharged  about  150  men  from 
their  works  at  Risdon,  near  Hobart,  some  weeks  ago,  and  this  step 
was  said  to  have  been  necessary  owing  to  increased  cost  of  production 
and  decreased  value  of  the  product.  It  is  hoped  that  when  the 
Company's  100-ton  plant  is  installed  the  margin  of  profit  will  justify 
working  at  full  pressure.  It  has  been  agreed  to  pay  the  present  rates 
of  wages  until  September  1  and  a  Zinc  Industry  Board  is  to  be  asked  to 
fix  the  subsequent  rates.  The  Company  has  also  put  forward  a  scheme 
to  deduct  7J  per  cent,  from  the  men's  wages  to  be  converted  into  shares 
certificates  which  will  be  issued  to  the  men. 

Dr.  Wm.  Macdonald,  of  Cape  Town,  has  recently  visited  Italy  to 
investigate  the  Italian  system  of  railway  electrification  and  also  the 
possibility  of  developing  trade  relations  between  Italy'  asd  octh 
Africa.  At  present  the  exchange  difficulty  hampers  trade,  but  a 
campaign  has  been  initiated  for  abolishing  the  Nitional  Institute  of 
Exchanges.  The  Institute  was  established  in  December,  1917,  with  a 
view  to  the  artificial  maintenance  of  the  Italian  exchange.  In  May,  1919, 
its  principal  functions  were  transferred  to  the  four  chief  banks,  the 
Institute  retaining  only  the  duty  of  supervision  and  verification.  As 
the  general  conditions  of  the  country  have  improved  and  trade  is 
growing,  the  abolition  of  the  monopoly  is  urged  to  be  essential  to  the 
free  flow  of  imports  and  exports. 

The  Mitsubishi  Shipbuilding  Company  are,  according  to  The  En- 
gineer, erecting  large  electrical  engineering  works  at  Nagoya  (Japan) 
and  a  sum  of  15  000  000  yen  has  been  allocated  for  the  purpose. 

Good  progress  has  been  made  with  the  electrification  of  the  Saint 
Gothard  Railway,  and  it  is  expected  that  the  Bellinzona-Lugano- 
Chiasso  section  and  the  double  line  between  Giubasso  and  Basso  \vill 
be  completed  by  October,  while  the  Erstfeld-Aarth-Goldau  and  Aarth- 
Goldau-Chiasso  sections  will  be  ready  by  the  end  of  the  year. 

In  order  to  provide  communication  between  Germany  and  East 
Prussia  a  submarine  telephone  cable  of  about  100  miles  has  been  laid 
in  the  Baltic  between  Leba  (Pomerania)  and  Tenkitten,  near  Konigsberg 
Six  wires  are  to  be  used  for  telegraph  purposes  and  three  for  telephone 
circuits.  The  cable  is  52  mm.  in  external  diameter  and  weighs  2  tons 
per  kilometre. 

Institution  Notes. 

At  the  recent  annual  meeting  of  the  Rontgen  Society  Prof.  J.  W. 
Nicholson  was  elected  president  and  Dr.  G.  H.  Rodman,  Sir  Ernest 
Rutherford  and  Sir  William  Bragg  were  elected  vice-presidents.  The 
Council  for  the  ensuing  year  consists  of  Mr.  C.  Andrews,  Dr.  H. Black, 
Mr.  A.  E.  Dean,  Major  Kenelm  Edgcumbe,  Mr.  N.  S.  Finzi,  Dr.  F.  L. 
Hopwood,  Dr.  F.  H.  Johnson,  Dr.  R.  Morton,  Mr.  C.  E.  S.  Phillips, 
Prof.  A.  W.  Porter,  Prof.  A.  0.  Rankine,  and  Sir  Archibald  D.  Reid. 
Mr.  G.  Pearce  is  hon.  treasurer.  Dr.  E.  A.  Owen  and  Dr.  J.  R.  Reynolds 
are  hon.  secretaries  and  Dr.  G.  W.  C.  Kaye  is  hon  editor. 

At  the  June  meeting  of  the  Diesel  Engine  Users'  Association,  the 
subject  of  wear  and  bursting  of  cooling  coils  of  air  compressors  and 
safety  devices  in  connection  therewith  was  discussed.  The  president 
(Mr.  C.  O.  Milton)  gave  an  interesting  account  of  investigations  carried 
out  by  him  to  ascertain  the  cause  of  the  wear  of  cooling  coils.  He  gave 
data  of  the  actual  wear  of  cooling  coils  at  different  points  of  their  length 
after  various  periods  of  running  and  at  varying  loads,  and  he  explained 
the  methods  he  had  used  of  ascertaining  the  wear  by  periodic  weighing 
of  the  coils  and  by  an  electrical  method  by  determining  the  variation  in 
resistance  of  a  unit  length  of  the  coil  at  different  points.  He  emphasised 
the  importance  of  draining  compressors  between  the  stages  of  compression 
and  of  restricting  the  use  of  lubricating  oil  in  the  compressore  to  the 
strict  minimum  consistent  with  proper  lubrication.  His  investigations 
also  showed  the  importance  of  taking  into  account  the  engine  load- 
factor  and  atmospheric  conditions.  In  the  discussion  it  was  made 
evident  that  the  question  of  atmosjiheric  humicUty  was  of  material 
importance  in  connection  with  the  wear  of  compressor  cooling  coils. 

Catalogues,  Price   Lasts,  &c. 

Economy  of  transjiort  in  warehouses,  factories,  &c.,  is  essential  under 
modern  industrial  conditions,  and  those  occupied  with  transport  problems 
will  be  interested  in  the  Morris  Gravity  Conveyor,  which  is  the 
subject  of  an  illustrated  leaflet  recently  sent  out  by  Messrs.  Herbert 
Morris,  Ltd.,  of  Loughborough. 

Those  interested  in  the  cjuestion  of  domestic  labour-saving  appliances 
will  appreciate  a  new  illustrated  list,  giving  a  deserijjtion  of  the  "  Croy- 
don" Premier  electric  suction  cleaner,  which  has  been  issued  by 
Messrs.  iScholey  &  Company,  56,  Victoria-street,  S.W.I.  The  cleaner 
is  manufactured  at  Croydon  and  weighs  less  than  10  lb.  ;  it  is  easily 
mani|)ulaied  and  strongly  constructed,  and  it  is  claimed  to  be  the  cheapest 
on  the  market.  Over  half  a  million  I'roydon  machines  are  stated  to  be 
in  use,  a  striking  testimony  to  its  popularity. 
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Miscellaneous. 

An  experimental  station  for  receiving  wieeless  messages  from  the 
U.S.A.  has  been  erected  on  the  north  Girvan  shore  by  Marconi's  Wireless 
Telegraph  Company.  Two  70-ft.  masts  have  been  erected,  and  tests 
of  the  ajjparatus  have  been  made.  This  site  was  chosen  because  there 
is  no  land  intervening  between  the  point  and  America  with  the  exception 
of  the  Mull  of  Kintyre. 

With  reference  to  the  description  of  the  500  W  turbo-generator,  manu- 
factured by  Messrs.  the  Westinghouse  Electric  International  Company, 
Messrs.  Browx  Boveri  call  our  attention  to  the  fact  that  many  years 
ago  they  brought  out  a  set  of  the  same  size  wliich  was  specially  designed 
for  locomotive  work,  and  that  manj'  of  these  sets  are  now  in  use  on  the 
Swiss  railways.  They  can,  of  course,  be  used  for  a  multitude  of  other 
purposes  and  are  designed  for  a  very  large  range  of  voltages. 

For  many  months  the  British  Road  Traffic  Association  has 
been  working  for  the  advancement  of  road  traffic,  both  as  regards  the 
transport  of  goods  and  passengers.  The  object  of  the  Association  is 
to  supplement  the  work  of  the  commercial  vehicle  owner  by  co-ordinating 
road  transport  for  goods,  by  establishing  freight  exchanges,  &c. 
Recently  the  Association  has  stiH  further  extended  its  activities  by  the 
publication  of  a  comprehensive  but  simple  guide  of  motor  coach  services. 

The  "  Motor  Coach  A.B.C."  is,  in  fact,  the  time-table  of  the  road 
throughout  England  and  Wales,  and  the  information  contained  in  the 
first  edition,  which  is  now  on  sale,  will  be  revised  monthly  in  accordance 
with  the  alterations  of  the  various  companies'  runnings.  Anyone 
who  has  watched  the  great  progress  of  the  road  transport  movement 
must  realise  the  need  for  such  a  guide,  the  cost  of  which  is  only  6d. 

Messrs.  Bruce  Peebles  &  Company,  Ltd.,  of  Edinburgh,  have 
prepared  a  very  complete  set  of  eastern  slides  regarding  their  works 
and  manufactures,  and  these  are  available  for  illustrating  lectures  on 
electrical  machinery  in  this  countrj*.  There  are  nearly  80  lantern  shdes 
in  all,  and  in  addition  to  those  illustrating  their  Edinburgh  works  there 
are  slides  dealing  with  self-contained  and  open-type  a.c.  and  d.c. 
generators  and  motors,  motor  generators,  rotary  converters,  freq^uency 
changers  and  also  the  firm's  well-known  speciality,  the  Peebles-la  Cour 
motor  converter. 

In  reply  to  a  question  in  the  House  of  Commons  on  the  Imperial 
Wireless  Chain,  Mr.  Kellaway  (Postmaster-General)  announced  that 
the  wireless  stations  at  Leafield  (near  Oxford)  and  at  Abu  Zabal  (near 
Cairo),  wliich  were  to  form  the  first  link  of  the  Imperial  wireless  chain, 
would  be  ready  for  use  before  the  end  of  the  year.  The  delay  in  the 
completion  of  the  stations  had  been  due  mainly  to  labour  difficulties. 
A  Commission  of  experts  was  considering  the  design  of  the  other  stations 
recommended  by  the  Imperial  Wireless  Telegraphy  Committee.  Pending 
the  construction  of  these  stations  arrangements  were  being  made  for 
the  further  transmissii^  to  and  from  places  beyond  Egypt  of  telegrams 
forwarded  by  wireless  between  the  Leafield  and  the  Abu  Zabal  stations. 
Negotiations  were  also  proceeding  between  this  country  and  Canada  in 
regard  to  wireless  communication. 

It  is  notified  that  in  accordance  with  the  agreed  recommendation  of 
the  Conference  of  the  National  Federated  Electrical  Association  and  the 
Electrical  Trades'  Union  at  York  in  April,  a  reduction  of  10  per 
CENT,  in  rates  OF  WAGES  Current  in  April,  1921,  wiU  be  substituted  for 
the  present  reduction  of  5  per  cent.  ;  such  variation  to  take  effect  as  on 
the  first  pay  day  following  the  9th  inst.  The  reduction  appUes  to  all 
grades  of  the  National  Wages  Agreement  for  the  Electrical  Contracting 
Industry — to  journeymen,  mates,  assistants  and  foremen  ;  but  in  the 
case  of  foremen  paid  by  the  week  under  any  existing  arrangement  which 
provides  a  minimum  difference  between  foremen's  wage  and  operatives' 
wage,  such  difference  to  be  maintained.  The  reduction  will  not  apply  to 
indentured  apprentices  unless  their  rate  is  stated  in  the  indenture  to  rise 
and  fall  with  the  journeymen's  rate. 

The  need  for  inculcating  "  safety  first  "  methods  amongst  in- 
dustrial WORKERS  is  emphasised  by  the  recently  published  statistics 
compiled  under  the  Workmen's  Compensation  Act.  These  figures  show 
during  1919  an  accident  toll  of  3  293  deaths  with  365  176  disablement 
cases  in  the  seven  chief  industries,  viz.,  mines,  quarries,  railways,  fac- 
tories, docks,  constructional  work  and  shipping.  The  cost  of  these 
accidents  in  direct  claims  alone  amounted  to  £4  616  723.  Legal,  medical 
and  administrative  e-xpenses  have  to  be  added  to  this  amount  and  the 
resultant  loss  of  productivity  has  also  to  be  taken  into  account.  All 
this  is  waste,  and  when  one  considers  that  carelessness  causes  the  great 
majority  of  accidents  it  is  evident  that  every  effort  should  be  made  to 
prevent  such  staggering  waste  of  life,  limb  and  money.  In  view  of  these 
facts  employers  of  labour  will  appreciate  the  possibilities  of  a  liberal 
and  general  use  of  the  specially  designed  "  Safety  First,"  "  Warning  " 
and  "Danger"  signs  supplied  by  the  Pyrene  Company,  Ltd.  The 
attractive  colour  and  wording  of  these  metal  signs,  when  fixed  in  prom- 
inent and  appropriate  positions,  call  the  employees'  attention  to  the 
risk  at  the  right  moment.  The  "  Safety  First ""  signs  should  be  used 
whenever  there  is  a  risky  and  a  safe  way  of  working  ;  whilst  the  "  Warn- 
ing "  signs  seri'e  to  impress  a  specific  risk  upon  an  employee  and  keep 
him  on  the  alert.  The.  "  Danger  "  signs  should  be  used  only  where 
immediate  danger  exists.  Each  of  the  three  designs  is  issued  with  12 
different  worcUngs  for  the  panels  at  the  bottom.  These  embody  the 
most  general  risks  under  their  respective  headings  and  the  Pyrene 
Company,  to  whose  enterprise  the  issue  of  these  coloured  metal  signs 
is  due,  will  be  pleased  to  send  to  all  interested  a  fully  illustrated  folder 
showing  the  complete  range  of  signs  and  wordings"  in  actual  colours, 
upon  receipt  of  requests  addressed  to  9,  Grosvenor-gardens,  S.W.I. 


Business  Items,  &c. 

Mr.  David  G.  Brooks,  representing  the  Walsall  Hardware  Mfg.  Com- 
pany, Ltd.,  has  moved  from  79,  Lincoln's  Inn,  Corporation-street,  to 
Daimler  House,  Paradise-street,  Birmingham. 

Fergus  Jas.  Adam  and  Wm.  Edwd.  Gayler,  trading  as  Adam  &  Gayler, 
electricians,  Dyneto  Works,  Suffolk-place,  Birmingham,  have  dissolved 
partnership.  Debts  by  Mr.  Adam,  who  will  continue  the  business  on 
his  own  account. 

Mr.  W.  S.  ASKHAM,  17,  Regent  Park-terrace,  Hj'de  Park,  Leeds,  asks 
us  to  state  that  he  has  severed  his  connection  as  North  country  repre- 
sentative with  Messrs.  J.  H.  Tucker  &  Company,  Ltd.,  after  17  years 
service,  and  has  joined  Messrs.  J.  A.  Crabtree  &  Company,  Ltd.,  of 
Walsall. 

The  agency  for  the  United  Ivingdom  and  Colonies  for  the  Atlas 
Company,  Ltd.,  of  Copenhagen,  makers  of  imiralse  steam  turbines, 
steam  engines,  condensing  plant,  double  helical  gears,  &c.,  has  been 
taken  over  by  Mr.  E.  W.  Dorey,  Norwich  House,  Southampton-street, 
High  Holbom,  W.C.I. 

Messrs.  Sir  W.  G.  Armstrong,  Whitworth  &  Company,  Ltd.,  have 
secured  the  services  of  Mr.  R.  P.  Tod,  M.I.Mech.E.,  M.I. Met.,  in 
connection  with  their  hydro-electric  work.  Since  1907  Mr.  Tod  has 
been  at  the  British  Aluminium  Company's  works,  Kinlochleven,  where 
originally  he  was  in  charge  of  the  erection  of  the  pipe  lines  and  turbines 
of  30  000  H.p.  Until  recently  he  has  been  Manager-in-Chief  of  the 
whole  of  the  British  -\himinium  Company's  undertaking  at  Kinlochleven. 

Personal  and  Appointments. 

Sir  James  Dewar  has  been  re-appointed  FuUerian  Professor  of 
Chemistry  at  the  Royal  Institution. 

Wallasey  Electricity  Committee  recommend  the  appointment  of 
Mr.  B.  T.  Hawkins,  of  St.  Helens,  as  electrical  engineer  and  manager  of 
the  Corporation  electricity  undertaking. 

Mr.  W.  M.  MiLNES,  of  Coventry,  has  been  appointed  general  manager 
of  the  Wigan  Corporation  tramways,  at  a  commencing  salary  of  £700  per 
annum. 

The  Institute  of  France  has  awarded  the  Triennial  Osiris  Prize  of 
ICO  000  francs  to  General  Ferri£,  Director  of  the  French  Wireless 
Service  during  the  war. 

The  directors  of  the  Metrojiolitan  Railway  Co.  have  appointed  Mr. 
Edward  A.  Wilson,  M.I.C.E.,  to  the  position  of  chief  civil  engineer 
to  the  company  in  succession  to  Mr.  W.  Willcox  who  has  retired. 

Mr.  George  Hally,  of  Birmingham,  has  been  appointed  chief  works 
manager  of  the  engineering  side  of  the  Edison  Swan  Electric  Company, 
Ltd.,  Ponders  End,  Middlesex.  Mr.  Hally  has  had  a  wide  experience 
with  leading  firms  of  engineers  in  this  country  and  abroad,  and  served 
his  apprenticeship  with  Slessrs.  Alley  &  McLellan,  of  Glasgow,  of  wlrich 
city  he  is  a  native. 

In  the  course  of  his  visit  to  the  Royal  Agricultural  Show  at  Derby, 
H.M.  THE  King  inspected  the  joint  exhibit  of  the  Derby  Chamber  of 
Commerce  and  the  Borough  Electricity  Dejiartment.  Among  those  who 
were  presented  to  His  Majesty  on  this  occasion  were  Aid.  W.  J.  Wilkins, 
J. P.,  Chairman  of  the  Electricity  Committee,  and  Mr.  T.  P.  Wilmshurst^ 
M.B.E.,  Borough  electrical  engineer. 

Several  of  Col.  Crompton's  old  pupils  (through  the  instrumentaUty  of 
Mr.  Llewellyn  Foster)  took  the  opportunity  on  the  recent  occasion  of 
CoL.  and  Mrs.  Crompton's  golden  wedding,  to  present  them  with  a 
small  token  of  their  esteem,  affection  and  goodwill.  The  gift,  which  has 
been  suitably  acknowledged  by  Mi-s.  Crompton,  was  accompanied  by 
an  album  containing  the  signatures  of  those  wlio  contributed. 

Bankruptcies,  Liquidations,  &c. 

Meetings  of  creditors  and  contributories  of  Portable  Elf.ctric 
Motors  (1919),  Ltd.,  will  be  held  on  July  1.2  at  33,  Carey-street,  London, 
W.C.2. 

At  a  meeting  of  creditors  of  the  Devon  Hydro-Electric  & 
Development  Company,  Ltd.,  it  was  decided  to  wind  up  the  Comjiany 
voluntarily. 

A  first  and  final  dividend  of  Is.  4|d.  is  payable  at  3.  Manor-place, 
Sunderland,  to  creditors  of  Jas.  Wm.  Lay'ton,  electrician,  5,  Nobles- 
bank,  Hendon,  Sunderland. 

The  Anglo-Norwegian  Electro.-Chemical  &  Finance  Company, 
Ltd.,  is  being  wound  up  voluntarily,  and  Mr.  E.  Dyball,  6,  Gt.  St.  Helens, 
London,  E.G.,  has  been  appointed  liquidator. 

A  meeting  to  receive  an  account  of  the  winding  up  of  Engineering  & 
Arc  Lamps.  Ltd.  (in  vol.  liq.),  will  be  held  on  Aug.  4  at  the  office  of  the 
liquidator,  Mr.  W.  A.  Henderson,  29,  Graceehurch-street,  London,  E.C.3. 

John  Hy.  Toms,  electrical  engineer,  13,  Gray's  Inn-road,  London, 
W.C,  has  been  adjudicated  bankrupt.  The  first  meeting  of  creditori 
will  take  place  on  July  11,  and  the  public  examination  on  Sept.  27,  both 
at  Bankruptcy-buildings,  London,  W.C. 

A  recei\ang  order  has  been  made  against  C.  A.  Carpenter,  electrical 
engineer,  4-5,  Mason's-avenue,  Basinghall-street,  l^ondon,  E.G.  The 
first  meeting  of  creditors  will  take  place  on  July  11,  and  the  public 
examination  on  Sept.  13,  both  at  Bankruptcy-buildings,  London,  W.C 

A  receiving  order  has  been  made  against  G.  H.  Gee,  electrician,  10, 
Front-street,  Annfield  Plain,  co^urham.  The  first  meeting  of  creditors 
will  take  place  on  July  12  at  P?arl-buildings,  4,Norttuimberland-str.^et, 
Newcastle-on-Tyne,  and  the  public  examination  on  July  28  at  the  County 
Court,  Westgate-road,  Newcastle-on-Tjme. 
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Tenders  Invited. 

Htll  Corporation  require  t-enders  by  July  18  for  maeliinery  oils  for 
tlicireloctriiity  undertaking.    Forms  of  tender  from  the  Electricity  Works. 

C.VRDIFF  Corporation  require  tendei-s  by  July  IS  for  electric  light 
wiring  and  fitting  of  houses  included  in  the  Kly  housing  scheme.  Specifi- 
cations from  the  City  Electrical  Engineer. 

Masciiester  Tramways  Committee  want  tenders  by  July  12  for 
granite  sets,  steel  tramway  poles,  and  silicium  bronze  trolly  wire. 
•  Specifications,  &e.,  from  Mr!  J.  M.  McElroy,  55,  Piccadilly,  Manchester. 

Mexborough  Borough  Council  invite  tenders  for  supply  and  erection 
of  e.h.t.  switchgear  and  l.t.  d.c.  switchboard.  Specifications  from  the 
engineer  and  manager  (Mr.  J.  B.  Eeltham,  A.M.I.E.E.),  and  tenders  to 
the  Clerk  (Mr.  J.  W.  Hattcrsley)  by  noon,  July  23. 

Newport  Corporation  invite  tenders  for  the  sujijily  of  a  750  kW  rotary 
converter,  transfonners  and  switchgear.  Spioitii  ations  from  the 
Borough  electrical  and  tramways  engiBcer,  and  tenders  by  July  25  to 
the  Town  Clerk,  Mr.  Albert  A.  Newman,  Town  Hall,  Newport,  Mon. 

Edixbcroh  Corporation  invite  tenders  for  the  supply  and  erection  of 
a  storage  battery  at  Portobello  station.  Specifications  from  the  con- 
sulting engineer  (Sir  Alexander  Kennedy),  17,  Victoria-street,  West- 
minster. S.UM,  and  tenders  to  the  Town  Clerk  (Mr.  A.  Grierson,  S.S.C.), 
City  Chambers,  Edinburgh,  by  July  11. 

Edinburgh  Corporation  also  require  tenders  by  July  11  for  high- 
pressure  steam  pipes  and  valves  in  connection  with  the  Portobello  gener- 
ating station.  Specifications  from  Sir  Alexander  Kennedy,  17,  Victoria- 
street,  Westminster,  S.W.I. 

Tendei-s  are  invited  by  Aug.  15  for  the  supply  and  delivery  to  the 
Postmaster-General's  Dejjartment,  State  of  Tasmania,  of  switchboard 
material.  Tenders,  forms,  &c.,  from  the  High  Commissioner  for  Aus- 
tralia, Room  E..5.  Australia  House,  Strand,  London,  W.C.2. 

London  County  Council  invite  tenders  for  the  supply,  delivery  and 
erection  of  one  8  000  kW  steam  turbo-alternator  and  exciter,  condensing 
plant,  &c.,  and  seven  1  000  kW  rotary  converters,  static  transformers 
and  accessories;  and  alsoforsupply  and  lajnng  of  h.t.  electric  cables,  &c. 
Specifications  from  the  Clerk  of  the  Council,  County  Hall,  Spring 
Gardens,  S.W.,  to  whom  tenders  by  4  p.m.,  July  11. 

The  Wairoa  (N.Z.)  Electric  Power  Board  invite  tenders  for  the  supply 
of  material  for  an  1 1  000/3  300  V  600  kW  outdoor  sub-station,  including 
four200  kVA  transformers  (11  000/1  900V),  insulators,  air- break  switches, 
fuses,  lightning  arresters  and  choke  coils,  accessories,  &c.  Tenders  (by 
July  31)  to  Messrs.  Hay  &  Vickerman,  Wellington,  N.Z. 

The.  Electricity  Commission  of  Victoria,  673,  Bourke-street, 
Melbourne,  require  tenders  by  Aug.  15  for  the  following  plant  and 
material  for  the  Jlorwell  power  scheme  :  steel  work  for  power  station, 
&e.  (specification  95)  and  boilers,  stokers,  fans,  steel  chimneys,  sooting 
and  dust  extraction  equipment,  ash-handUng  plant,  &c.  (specification 
99).  Specifications,  &c.,  from  the  Agent-General,  Victoria  House, 
Melbourne-place,  Strand,  London,  W.C. 

Barberton  (Transvaal)  Municipal  Council  invite  tenders  for  two 
boilers  (3  000  lb.  of  steam  per  hour  at  180  lb.  pressure),  two  75  kW 
three-phase  2  200  V  (50  periods)  steam  alternators  (engines  to  be  high- 
speed and  coupled  direct),  switchboard  and  instruments,  steel  chimney, 
piping,  feed  pumps  and  connecting  cables  ;  steel  poles,  conductors, 
insulators,  lightning  arresters,  &c.  ;  three  30  kW  three-phase  and  10 
5  kW  single-phase  transformers,  house  services  and  meters  for  150 
consumers.  Specifications  from  Prof.  W.  Buchanan,  75,  Louis  Botha- 
avenue,  Johannesburg,  and  tenders  to  the  Town  Clerk,  Municipal  Offices, 
Barberton,  by  July  20. 

The  Victorian  Railway  Commissioners  also  invite  tenders  (by 
July  27)  for  the  supply  and  deUvery  of  24  000  metal  filament  lamps 
for  electric  car  lighting  (46-W,  116-V)  and  4  000  carbon  filament  lamps 
(32-W,  140-V),  and  (by  Aug.  3)  for  a  5-h.p.  electric  motor,  controller, 
&c. ;  by  Aug.  10  for  250  impedance  bonds  for  power  signalling  (Contract 
34  130)  and  56  miles  of  insulated  copper  wire  (Contract  34  131)  ;  by 
Aug.  17  for  renewals  for  3  000  sets  of  caustic  soda  primary  cells  (Contract 
34  145) ;  and  by  Aug.  24,  for  motor  generator  set,  accessories  and  switch- 
gear  for  automatic  telephone  exchange  (Contract  No.  34  132).  Tenders  to 
the  Commissioners,  Spencer-street,  Melbourne,  and  must  be  accompanied 
by  a  prs'liminary  dejwsit  of  h  per  cent,  of  the  total  offer.  Local  repre- 
sentation is  essential.     Specifications  at  Department  of  Overseas  Trade. 


Patent  Record. 


-Mexbohoich  Council  have  accepted  the  tender  of  the  General  Electric 
Company,  Ltd.,  for  the  supply  of  one  750  kW  rotary  converter  with 
transformer,  for  £4  405. 

The  Victorian  Railway  Commissioners  have  accepted  the  tender 
of  Messrs.  Babcock  &  Wilcox  at  £178  000  for  the  installation  of  a  boiler 
plant  for  the  NewjKjrt  power  house. 

^  Hammer,sotth  (London)  Council  has  accepted  the  following  tenders  : — 
Eoater  Bros.,  for  steel  piping,  &c.,  required  in  connection  with  a 
10  00<)-kW  generating  .set,  at  £299  ;  Enfield  Ediswan  Cable  Works,  Ltd. 
(lowest  lender),  for  l.-t.  cable  in  connection  with  the  supply  of  current 
to  Wormholt  housing  estate,  £1  438  (8  tenders  received;  highest  W.  Lucy 
&  Company,  Ltd.  (lowest  tender)  for  42.'j  house  servii^e  and  joint  bo.xe"s 
at  t'MM  73.  Cd.  rive  tendci-s  were  iftuived,  the  liighest  being 
£1  525  128.  ua.  The  tenders  of  Ferguson,  I'ailin.  Ltd.,  at  £1077  2s.  and 
£1  099  88.,  for  switchgear  required  in  co^cition  with  the  Hammersmith 
and  Kensington  feeders,  respectively,  in  the  Council's  new  Wood-lane 
sub-station,  and  of  the  Park  Royal  Engineering  Works,  at  £276,  for 
h.t.  switch-panels,  have  also  been  "accepted. 


SPECIFICATIONS  PUBLISHED 

The  folloirixi  abstract  from  sdme  of  the  speci/icalions  recently  publisherl  haoe  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72.  Chanary-lane.  London.  W.C. 

Complete  Specifications. 
162  710  Taggart.  Scott-.    Thermionic  devices  for  use  as  amplifiers,  relays,  detectors 
and  the  like.    (3/12/19.) 
Relates  to  an  arrangement  of  wireless  apparatus  comprising  a  three-electrode 
ionic  tube,  wherein  a  device  of  normally  very  high  resistance  interposed  between  a 
source  of  potential  and  the  grid  electrode  of  the  tube  is  rendered  sufficiently  con- 
ducting to  communicate  potentials  from  the  said  source  to  the  grid  consequent 
upon  an  applied  electric  impulse. 
162  713  B.  T.-H.  Co.  &  Taylor.    Electro-magnetic  devices  for  controlling  alternating 

currents  dynamo  electric  machines.    (3/1/20.) 
162715  Waterhouse,  Simplex  Conduits  ScMclJauGHLiN.    Electric  heaters.  (29/12/19.) 
162  716  Walker.    Electro-magnetic  impulse  mechanism.    (29/12  19.) 
162  717  Harris.    Dynamo-electric  power  plant.    (29/12/19.) 

162  718  Storen  &  Johanson.    Process  and  apparatus  for  treating  poor  iron  ore  con- 
taining weakly  magnetic  or  non-magnetic  oxygen  compounds  of  iron.    (29/12/19) 
162  735  Booth  &  Booth.    Anti -vibrators  for  incandescent  electric  lamps.  (6/1/20.) 
162  737  Osgood,  Dean-.    Electric  heating  element.    (17/1/20.) 
162  739  Automatic  Telephone  Mfg.  Co.  &  Savin.    Automatic  telephone  systems. 

(23/1/20.) 
162  748  Scott  &Telephone  Mfg.  Co.  (1920).     Intercommunication  or  like  telephones. 

(29/1/20.) 
162  755  B.  T.-H.  Co.  Ltd.    (G.  E.  Cx>.)    Electric  systems  for  power  transmissions  and 

regenerative  braking.     (20 '1/20.) 
162  761  DiTCHAM.    Wireless  transmitters.    (31/1/20.) 
162  762  DiTCH.^M.    Wireless  transmitters.    (31|l/20.) 
162  770  Macrorie  &  Appleton.    Reception  of  continuous  waves  in  wireless  telegraphy. 

(2/2/20.) 
162  771  Macrorie  &  Long.     Low  frequency  amplification  in  electric  circuits  for  use 

in  wireless  telegraphy  and  telephony.    (2/2/20.) 
162  772  Macrorie  &  Airey,  Morris-      Holders  for  electric  valves  used  in  wireless 

telegraphy.     (2/2,20.) 
162  773  Macrorie  &  Airey,  Morris-.    Thermionic  valves  and  their  circuits  for  use  in 

wireless  telegraphy  and  telephony.     (2/2/20.) 
162  777  HARMAN&  Le  Bas.     Electrically-driven  machines.    (3/2/20.) 
162  781  Macrorie  &  Irving.    Transmitters  for  wireless  telephony.    (3,2/20.) 
162  791  CusiNs  &  Tucker  &  Paris.    Microphones.    (4/2, 20.) 
162794  BPRRY.     Electrical  transformer  arrangements.     (4/2,20.) 


APPLICATIONS  FOR  PATENTS. 

January  22.  1921. 
2850  Regnauld  de  Belleseize.     Electro-magnetic  wave-signalling  systems.  (22/1/20, 

France.) 
2  889  Brook.     Means  of  preventing  theft  of  electric  lamps. 
2  899  Van  Raden  &  Rankin.     Electric  accumulators. 
2  911  B.  T.-H.  Co.    (G.  E.  Co.)    Electrodes. 

January  24,  1921. 
2  940  Efandem  Co.  &  Eaton.     Electric  headlights. 

2  953  Scott -Taggart.     Negative  resistance,  &c.,  devices  for  radio  signalling. 
2  975  Westley.     Electric  wire  tester. 
2  990  Clerk  &  Knight.     Incandescent  lamps. 
2  992  ViNALL.    Telephone  installations. 

2  994  Turner.     Motor  vehicle  electric  lamps. 

3  009  See.  Anon-pour  l'Exploitation  des  Procedes  M.  Leblanc  Vickers.     Electron 

tubes.     (2/4/20,  France). 
3  010  B.T.-H.  Co.    (G.  E.  Co.)    Voltage  regulation. 
3  037  Macrorie,  Noble,  Boles  &  Gandall.     Automatic  electrical  steering  gear  for 

ships. 
3  040  &  3  042  Oldham.     Miners'  electric  lamps,  &c. 
3  041  Oldham.     Galvanic  batteries. 

January  25,  1921. 
3  055  Garrard,  Wilson  &  Railing.     Electro-magnetic  switches  or  cut-outs. 
3  056  Garrard,  Wilson  &  Railing.     Motor  starters  and  regulators. 
3  066  Chambers.     Electro-magnetic  wave  receiving  and  amplifying  systems. 
3  084  RoBiE,  Craigie  &  Greenwood.     Apparatus  for  generating  electricity. 
3  087  ScHATTNER.     Adapters  for  electric  lampholders. 
3  097  Fehr.     Electro-deposition  of  bronze,  Src. 
3  105  Siemens,  Collyer  &  Petithorv.    Number  dials  for  automatic  telephone  systems, 

&c. 
3  1 06  Metropolitan  Vickers  Electric  Co.  &  Ross.     Protective  devices  for  three-phase 

systems. 
3  119  B.T.-H.  Co.    (G.  E.  Co.)    Electric  lamps. 
3  120  B.T.-H.  Co.     (G.  E.  Co.)     Indicating  instruments. 

3  145  Allmanna    Svenska    Elektriska  Aktiebolaget,  Norbero  &  Hedin.    Con- 
verting polyphase  into  s.p.  currents  and  vice  versa. 
January  26,  1921. 
3  157  &  3  158  Freedman,     Electric  rectifiers. 
3  165  Aitken.     Automatic,  &c.,  telephone  systems. 
3  166  Capewell  &  Gossage.     Electric  centrifugal  fans. 
3  171  Barnett.     Production  of  chemical  compounds  by  gravitational  translationlof 

amalgam  formed  by  electrolysis  to  sealed  receptacle. 
3  175  Grenfell  &l  Robjnson.     Aerials  for  wireless  systems. 
.3  176  Makgatis.     Combined  electric  light  and  heater. 
3  182  Plowman,    tlectric  woodworker. 

3  209  Automatic  Telephone  Mfg.  Co.     Impulse  transmitters.    (13/2/20,  U.S.) 
3  211  Witshoell.    Switches. 
3  230  Barber.     Plug  for  electric  irons,  &c. 
3  246  Metropolitan    Vickers    Electrical    Co.     Electro-magnetic    switch    devices 

(20/2 '20,  U.S.) 
3  279  Imray.    (Otis  Elevator  Co.)     Pushbutton  elevators. 

January  27  1921. 
3  308  Rees.     Electrically-controlled  gas  valve. 
3  328  DAV1ES&  Thompson.     Magnetic  separators. 
3  331  Francis,     Electric  torch. 
3  333  Donovan.     Automatic  electric  switch. 
3  337  Crighton.    Magneto  accelerator,  &c. 
3  358  Rees.    Switch  for  tapping  inductance  or  oscillatory  circuit, 
3  360  Miller.     Electrical  measuring  instruments. 

3  364  DowLiNG.     Electrical  means  for  detecting,  indicating,  ac,  minute  movements, 
3  378  PoucHAiN.     Negative  electrode  for  accumulators.  ,„  , ,  .^„  , ,  ^  , 

3  383  Shaver.    Automatic  induction  train-control  systems,    (8, 11,20,  U.S.) 

January  28,  1921. 
3  409  Garrard,  Searle  &  Railing.    Switches. 
3  445  Chapman.     Electric  device  for  regulating  traflio,  &c 

3  45*' Jameson.     Telephone  attachment.  „  ,        , 

3  454  Alarm  Ges.  fur  Einbruchsichere  Anlsgen  &  Bachmeyer.     Electric  burglar 

alarms. 
3  467  Hyland.     Switches. 

3  470  Young.    Adapters  for  electric  lighting,  &c.,  circuits. 
3  473  Easter.    Blocks  for  securing  ceiling  roses,  &c.,  to  walls  and  ceilings. 
3  474  OuAiN.     Electric  heaters. 

3  482  London  Electric  Supply  Corporation  &  Bailey,     Joints  for  conductors. 
3  492  KUNzi.    Arrangement  for  doubling  number  of  periods  in  electrodynamic  vibrating 
devices. 
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Companies'   Reports,   &c. 

The  Nairobi  Electric  Power  &   Liohtixo  CoMPAxy,   Ltd.,   has 
declared  the  first  interim  dividend  of  5  per  cent,  for  the  current  year. 
.    The  directors  of  the  Nationai,  Electeic  Supply  Company,  Ltd., 
announce  an  interim  dividend  of  3s.  6d.  per  share  (less  tax)  on  the 
ordinary  shares. 

The  directors  of  Pinchin,  Johnson  &  Company,  Ltd.,  have  declared 
a  dividend  at  the  rate  of  6i  per  cent,  per  annum  on  the  preference  shares 
for  the  six  months  ended  June  30. 

The  Anglo-Americax  Telegraph  Company,  Ltd.,  has  declared  a 
dividend  for  the  quarter  ended  June  30  of  15s.  per  cent,  on  the  ordinary 
stock  and  £1  10s.  per  cent,  on  the  preferred  stock,  less  tax. 

It  is  announced  that  the  subscription  list  for  the  issue  of  £228  460 
7J  per  cent,  debenture  stock  at  95  per  cent,  by  the  North  JIetko- 
politan  Electric  Power  Supply  Company,  which  opened  on  Monday 
morning,  was  closed  at  10.45  a.m.  on  the  same  day. 

The  total  receipts  of  the  Taunton  Electric  Traction  Company,  Ltd., 
for  1920  (including  £214  brought  forward),  amounted  to  £5  478.  After 
deducting  all  expenses  and  debenture  interest,  there  is  a  balance  of 
£611  to  be  carried  forward. 

The  accounts  of  J.  G.  White  &  Company,  Ltd.,  forthe  pastyearshow  a 
profit  of  only  £4  207,  as  compared  with  £28  052  for  the  preceding  year. 
No  final  dividend  is  at  present  to  be  paid  on  the  preference  shares.  In 
the  previous  year  7  per  cent,  was  paid  on  the  preference  and  ordinary. 

A  petition  for  confirming  a  reduction  of  the  capital  of  the  Cape  Towis 
Consolidated  Trajiways  &  Land  Company,  Limited  and  Reduced, 
from  £300  000  to  £15  000,  will  be  heard  by  Mr.  Justice  Lawrence  in  the 
High  Court  of  Justice  on  July  12. 

The  revenue  of  the  Calcutta  Tramways  Company,  Ltd.,  for  1920 
amounted  to  £222  120,  and  the  directors  have  placed  £40  000  to  reserve 
for  depreciation,  £80  000  to  taxation  reserve  and  £2  402  to  staff  provi- 
dent fund.  It  is  proposed  to  pay  a  final  dividend  of  3s.  6d.  per  share, 
making  7  per  cent,  for  the  year,  tax  free,  carrying  forward  £42  591. 

At  meetings  of  the  holders  of  the  5  per  cent,  first  mortgage  gold  bonds 
of  the  Mexican  Light  &  Power  Company  and  the  Mexican  Electric 
Light  Company,  the  5  per  cent.  50-year  first  mortgage  bonds  of  the 
Pachuca  Light  &  Power  Company,  and  the  general  consolidated 
first  mortgage  50-year  5  per  cent,  gold  bonds  of  the  Mexico  Tramways 
Company,  last  week, resolutions  were  passed  confirming  the  arrangement 
provisionally  entered  into  by  the  committee  on  behalf  of  the  holders  of 
such  bond  issues. 

The  annual  report  of  the  Arbboath  Eleotkio  Light  &  Power  Com- 
pany, Ltd.,  states  that  the  net  profit  was  £5  712,  after  paying  interest 
charges  and  the  5  per  cent,  preference  dividend.  At  the  meeting  last 
week  it  was  agreed  to  pay  a  dividend  of  8  per  cent,  on  tlic  ordinary 
shares,  and  an  additional  1  per  cent,  on  the  preference  shares  for  1920  ; 
to  place  £3  000  to  reserve  and  renewals  fund,  and  to  carry  forward 
(subject  to  payment  of  directors'  and  auditore'  fees)  £1  367.  The 
past  year  has  been  the  most  prosperous  in  the  liistoiyof  the  company. 
The  share  capital  has  been  increased  to  £100  000,  ancl  it  is  proposed  to 
make  an  issue  of  new  shares  for  repajnng  loans  and  providing  capital 
for  extensions  of  plant  and  cables. 

The  report  of  Ckompton  &  Company',  Ltd.,  for  the  year  ended  31st 
March  last  states  that  the  net  profit,  after  providing  for  depreciation, 
interest  on  debentures,  directors'  fees,  &c.,  and  a  reserve  sufficient  to 
cover  Excess  Profits  Dutv,  Corporation  and  Income  Tax  for  the  year,  is 
£66  292.  With  £18  177  'brought  forward  and  deducting  the  interim 
dividend  on  the  preference  shares  (£4  867)  the  balance  is  £79  001.  The 
directors  recommend  that  £19.500  be  placed  to  general  reserve  fimd, 
that  a  dividend  of  6|  per  cent,  be  paid  on  the  preference  shares  (making, 
with  the  interim  dividend,  10  per  cent,  for  the  year),  and  a  dividend  of 
10  per  cent,  per  annum  on  the  ordinar3'  shares,  lea\'ing  to  be  carried 
forward  £18  370.  In  order  to  cover  the  abnormal  fall  in  jjrices  of  material 
an  exceptionally  large  sum  ha.s  been  written  off  stoclcs. 

In  presenting  the  accounts  for  1920  at  the  meeting  of  the  Kalgoorlik 
Electric  Po'sver  &  Lighting  Corpn..  Ltd.,  last  week  the  chairman 
(Jlr.  G.  C.  Howard)  said  that  the  available  balance  was  £12  635,  and  after 
meeting  various  charges  (including  interest  on  debentures)  and  placing 
£9  500  to  depreciation,  the  amount  of  £107  was  carried  forward.  Only 
£7  500  debentures  are  outstanding.  The  pronlinent  feature  of  the 
accounts  was  the  increase  in  revenue  from  Western  Australia.  During 
the  year  they  had  a  number  of  strikes  wliich  caused  tlisorganisation  of 
work  and  heavier  wages.  The  miners'  strike,  which  started  in  Noveral)er 
1919,  did  not  come  to  an  end  until  the  middle  of  January.  There  was 
trouble  with  the  tramway  people  and  the  tramway  load  was  taken  off 
for  a  fairly  long  period.  Then  tliere  was  more  trouble  with  the  firewood 
cutters,  affecting  the  work  in  the  mines. 

At  the  meeting  of  Eic^rdsons,  Westgarth  &  Comp.any,  Ltd.,  the 
chairman  (Mr.  D.  B.  Morison)  said  that  notwithstanding  the  exceptional 
difficulties  experienced  during  the  past  year  the  profits  were  considerably 
greater  than  in  the  previous  year.  Owing,  however,  to  the  excess  profits 
duty  being  raised  to  00  per  cent.,  and  to  the  addition  of  the  corporation 
profits  tax,  the  retainable  profit  of  £155  635  was  £80  000  less  than  it 
would  have  been  had  the  duty  remained  at  40  per  cent.  In  the  land 
department  numerous  turbines  were  supplied  for  the  generation  of 
electric  power,  while  the  number  and  size  of  Contraflo  high  vacuum 
condensing  plants  and  marine  auxiliaries  exceeded  all  previous  records. 
The  steel  works  department  was  normally  busy,  noteworthy  features 
being  the  building  of  ;^lUng  mill  engines  of  20  000  h.p.  for  the  Cargo 


Fleet  Iron  Company,  and  of  many  Nesdrum  water  tube  boilers,  which 
continued  to  give  great  satisfaction. 

Presiding  over  the  annual  meeting  of  Edmcndson,s  Electricity 
Corporation,  Ltd.,  on  Thursday  last  the  chairman,  Mr.  P.  D.  Tuckett, 
said  the  directors  felt  confident  that  the  company  had  definitely  turned 
the  comer,  but  until  they  enjoyed  a  return  to  more  normal  conditions, 
and  secured  the  regulation  of  their  selling  prices  on  a  more  rational  basis, 
they  could  not  be  sure  of  the  steadily  improving  results  to  which  they 
looked  foiTvard.  Most  of  their  maximum  rates  had  been  granted, 
and  with  few  exceptions  any  further  adjustment  of  them  could  only 
be  made  under  the  powers  of  the  Statutory  Undertakings  (Temporary 
Increase  of  Charges)  Act,  1918,  which  restricted  profits  to  an  amount 
wliich  was  sufficient  to  yield  three-quarters  of  the  average  pre-war 
ordjpan,'  dividend.  A  more  stupidly  unfair  and  utterly  uncommercial 
restriction  to  impose  on  a  progressive  industry  it  was  difficult  to  imagine, 
and  he  failed  to  understand  how  it  was  supposed  that  any  healthy 
progress  could  be  made  under  such  conditions. 

The  net  revenue  of  the  Barcelona  Traction,  Light  &  Power 
Company',  Ltd.,  for  1920  (including  income  from  the  investment  in  Les 
Tramways  de  Barcelone)  was  S2  731  769.  Interest  payable  in  cash  on 
bonds  of  company  for  1920  amounted  to  SI  963  485.  Usual  provision 
was  made  for  amortisation  of  underlying  bonds,  and, in  addition,  reserves 
for  depreciation  were  made  by  chief  operating  companies  as  follows  : 
Light  and  power  companies,  S655  820  ;  railway  company,  S283  364. 
There  was  an  increase  of  6  128  683  pesetas  in  gross  earnings  of  combined 
enterprises  of  companies  operating  in  Spain,  and  net  earnings  increased 
5  044  321  pesetas.  With  completion  of  new  hydro-electric  installation 
at  Camarasa  major  construction  projects  of  Ebro  comjjany  may  be 
regarded  as  finished.  The  result  of  the  year's  operation  of  Cataluna 
Railway  Company  was  highly  satisfactory.  Work  upon  extension  to 
Sabadeil  is  well  advanced.  The  operating  results  of  Les  Tramways  de 
Baicelone  showed  an  increase  in  net  earnings  of  about  14  per  cent. 

The  speech  of  the  chainuan  of  the  Lisbon  Electric  Tramways,  Ltd. 
(Mr.  L.  Breitmeyer),  at  the  annual  meeting  last  week,  was  mainly  a 
recital  of  troubles  caused  by  strikes,  the  fallin  the  exchange,  &c.  During 
1920  the  Company  sustained  considerable  loss  by  the  severe  restrictions 
placed  by  the  Portuguese  Government  on  remittances  from  the  country, 
and,  coal  rising  to  142s.  per  ton,  traffic  receipts  were  quite  insufficient 
to  cover  operating  expenditure.  They  had  also  several  strikes  of  work- 
men, the  principal  one  lasting  from  July  30th  to  September  2nd.  Adjust- 
ment of  tariffs  required  the  approval  of  the  Camara,  and  that  body 
wasted  so  much  time  over  the  consideration  of  an  apj)lication  that,  by 
the  time  a  decision  was  reached,  the  position  had  again  altered  for  the 
worse,  past  losses  were  not  recovered,  and  a  fresh  application  had  again 
to  be  made,  which  in  its  turn  was  subjected  to  prolonged  deliberation. 
At  present  the  lowest  fare  in  Lisbon  was  under  Jd.,  comparable  with  the 
lid.  fare  in  England.  The  fares  were  far  too  low,  especially  when  the 
higher  price  of  fuel  in  Lisbon  was  considered.  For  that  low  tariff  the 
company  gave  a  first-class  tramway  service,  fulfilling  its  functions 
to  the  public  more  efficiently  than  other  pubUc  utility  services  in  Portu- 
gal. The  number  of  passengers  carried  was  well  maintained,  and  the 
traffic  receipts  were  6  088  286  escudos  in  1920,  but  the  expenditure 
reached  the  record  figure  of  8  808  594  escudos.  That  exceedingly  heavy- 
increase  in  working  costs  was  due  to  higher  labour  charges,  the  collapse 
in  exchange,  the  advanced  prices  of  all  local  supphes,  and  the  fact  that 
fuel  cost,  in  escudos,  20  to  30  times  as  much  as  before  the  war.  Further, 
the  company  had  to  pay  to  the  Camara  approximately  8  per  cent,  of  its 
entire  traffic  receipts,  amounting  in  1920  to  450  contos.  In  addition, 
the  Government  imposed  an  extremely  heavy  percentage  tax  on  tickets. 
Those  heavy  burdens  meant  a  charge  of  about  15  per  cent,  on  the  gross 
takings.  It  was  no  wonder  that  the  ordinary  shareholders  had  received 
no  dividend  since  December,  1915,  and  that  the  dividend  on  the  preference 
shares  was  in  arrear  from  .June  30,  1917. 

For  the  j-ear  ended  Oct.  31  last  the  gross  receipts  of  the  United 
Electric  Tramways  of  Montevideo,  Ltd.,  were  £516  130  (at  an  ex- 
change of  S4-7  to  the  £),  an  increase  of  £72  436.  Operating  expenses 
also  showed  a  continuing  increase,  raaialy  due  to  higher  wages  and  taxa- 
tion, and  exceeded  those  of  the  previous  year  by  £52  483,  leaving  a  net 
increase  of  £19  953  ;  but  remittances  have  been  affected  by  the  fall  in 
exchange.  The  passengers  carried  were  63  220  875,  an  increase  of 
8  336  956,  and  the  number  of  car-miles  run  were  8  830  112,  an  increase 
of  1  073,478.  To  facilitate  handling  increased  traffics,  15  motor  and 
14  trailer  cars  have  been  ordered,  in  addition  to  the  construction  of  four 
new  cars  in  the  company's  worksliips  in  Montevideo.  After  providing 
for  administration  expenses  and  charging  £46  539  for  debenture  interest, 
the  credit  balance  was  £74  907,  making,  with  £7  031  I63.  8d.  brought 
forward,  a  total  of  £81  939.  After  setting  aside  sums  for  the  redemption 
of  debenture  stock  and  the  preference  and  ordinary  share  capital,  and 
£3  000  for  renewals  and  contingencies,  and  also  pajdng  an  interim  di\'idcnd 
on  the  cumulative  preference  shares  at  the  rate  of  6  per  cent,  per  aiuium 
for  the  half-year  to  Sept.  30,  1920,  the  directors  now  recommend  the 
following  dividends:  On  the  preference  shares  at  rate  of  6  per  cent.  |)ei 
annum  for  the  half-year  and  on  the  ordinary  shares  at  4  per  cent,  (less 
tax)  for  the  year  to  March  31,  1921,  leaving  £8  477tobecarriedforward. 

Presiding  over  the  recent  annual  meeting  Sir  George  A.  Touchc, 
Bart.,  stated  that  the  one  comforting  fact  was  that  the  traffic 
again  showed  an  increase  in  a  year  full  of  difficulties  and  worries.  So 
long  as  receipts  continued  to  grow,  the  foundation  of  the  business  was 
somid,  and  the  full  benefit  should  be  realised  when  conditions  became 
more  normal.  Unfortunately  expenses  also  were  higher  and  had  ab- 
sorbed 72-45  per  cent,  of  the  gross  increase.  That  was  due  mainly  to 
higher  wages,  and  there  was  little  prospect  of  the  item  being  reduced. 
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New  laws  were  continually  being  passed  which  imposed  fresh  burdens  and 
taxation.  The  operation  of  the  Eight-Hours,  the  Old-Age  Pension, 
and  the  Pension  and  Sui)erannuation  Laws  for  Public  Service  employees 
had  added  considerably  to  their  cxiH-nses,  and  they  were  now  faced  with 
Minimum  Salarj-  and  Weekly  Rest  Laws,  not  to  mention  serious  paving 
obligations.  AJI  those  charges  increased  the  obligations  agreed  upon 
in  the  concession.  In  spite,  however,  of  those  additional  burdens, 
the  company  had  not  j-et  received  permission  from  the  Government  to 
increase  its  tariffs.  The  ordinary  shareholders  had  had  no  dividends  for 
years,  and  had  received  an  average  of  only  3^  per  cent,  since  the  company 
was  formed.  He  retained  his  belief  that  Uruguay  would  yet  come  into 
line  with  other  nations  in  recognising  that  the  imposition  of  new  burdens 
involved  a  rerision  of  the  charges  out  of  which  they  had  to  be  met.  Of 
the  increase  of  £52  -183  in  expenses  the  increased  wages  and  the  company's 
contributions  under  the  Pension  Law  accounted  for  £42  272,  and  the 
balance  was  practically  all  accounted  for  by  increased  expenditure  on 
fuel 


Benn  Brothers  Journals. 


"Se-w  Companies. 

The  following  list  is  compiled  from  information  supplied  by  Messrs. 
Jordan  &  Sons,  Ltd.,  company  registration  agents.  Chancery-lane, 
London,  W.C.2  :— 

COLLE?  &  COMPANY,  LTD.  (175  30-1). — Reg.  June  21,  capital  £2  500 
in  £1  shares,  to  carry  on  business  of  electrical  and  general  engineers 
and  contractors.  Subscribers,  H.  A.  Woodman  and  G.  McFarlane,  51, 
Gt.  (Jrmond-street,  W.C.I.     Private  company. 

ENGINEERING  PLOT  CONTRACTORS,  LTD.  (175  055).  —  Reg. 
June  6,  1!)2I,  capital  £3  000  in  £1  shares,  to  acq.iire  and  cany  on  business 
of  engineers  and  contractors.  Directoi-s.  J.  .Mil's  and  Mary  J.  Mills, 
377,  Waterloo -road,  Cheetham  Hill,  Manchester.     Private  company. 

GERHOLD  ALARMS,  LTD.  (175  334).— Reg.  June  22,  capital  £11  000 
in  £1  shares,  to  carry  on  business  of  mechanical  engineers  and  deal  in 
the  Gcrhold  jjatent  burglar  alarm  and  apparatus.  Directors,  A.  Gerhold, 
J.  B.  JIaclean  and  J.  A.  Attcnborough.  Reg.  office,  37,  Walbrook,  E.C. 
Private  company. 

HARDY  &  NASH,  LTD.  (175  284).— Reg.  June  20,  capital  £7  000 
in  £1  shares,  to  acquire  and  eariy  on  business  of  motor,  electrical  and 
general  engineers.  Directors,  W.  Hardy,  7,  Mount-street,  Cromer, 
G.  Xash,  P.  J.  W.  Mayow,  and  F.  C.  Weaights.     Private  company. 

HEATH  Sc  SERENA,  LTD.  (175  217)— Reg.  June  15,  capital  £2  000 
in  £1  .shares,  to  carry  on  business  of  electrical  and  mechanical  engineers. 
Subs<TibiTS  :  G.  E.  Heath  (8,  Oakleigh  Gardens,  Whetstone,  N.20)  and 
R.  St-rcna  (20,  St.  James-street,  S.W). 

J.  R.  HOWARD,  LTD.  (175  062).— Reg.  June  6,  capital  £2  000  in  £1 
shares,  to  cany  on  business  of  manufacturers  of  scientific  goods,  &c. 
Subscribci-s,  ,1.  R.  Howard  and  R.  J.  Howard.  Reg.  office,  41,  Wigmore- 
strcet,  W.l.     Private  company. 

MINIRISK  COMPANY,  LTD.  (175  135).— Reg.  June  9,  capital 
£1  SOU  in  £1  shares,  to  earrj-  on  business  of  lock  makers  and  manufac- 
turers of  electrical  and  other  fittings.  Directors,  J.  B.  Boland  and  W.  S. 
Mockett.     Reg.  offices,  47,  Victoria-st.,  S.W.     Private  company. 

NAZEING  AND  DISTRICT  ELECTRIC  SUPPLY  COMPANY,  LTD. 
(175  258). — Reg.  June  17,  capital  £7  000  in  £1  shares,  to  carry  on  business 
of  electrical  engineers  and  suppliers  of  electricity.  Directors,  E.  Grace, 
(3fi0,  High-street,  Tottenham,  N.17),  H.  Rose,  W.  B.  Tweddill  and  E. 
Silver.     Private  company. 

H.  G.  OSBORN,  LTD.  (175  127).— Reg.  June  9,  capital  £1  000  in 
£1  shares,  to  cany  on  business  of  electrical  and  mechanical  engineers. 
Diiiectoi-s,  H.  ('..  M.  (Isbom  and  Amy  Osborn.  Reg.  office,  9,  Rathbone- 
placi-,  Oxford-st.,   W.l.      Private  company. 

PRICES  ELECTRICAL  SUPPLIES,  LTD.  (175 200).— Reg.  June  17, 
ca])ital  £3  (JIM)  in  £1  shares,  to  carry  on  business  of  manufacturers  of 
and  dealers  in,  goods,  instruments  and  devices  used  in  connection  with 
electricity  and  gas  power,  &e.  Directors^  W.  H.  Price  and  W.  F.  Cox. 
Reg.  office,  Caxton  House,  Great  Charles-street,  Birmingham.  Private 
company. 

W.  A.  TA8KER  &  SONS  (BRISTOL),  LTD.  (174  904.)— Reg.  May  26, 
cap'tal  £2  000  in  1  .500  preference  and  500  ordinaiy  £1  shares,  to  carry 
on  liuslncss  of  motor,  electrical  and  general  engincrs.  Directors,  E.  A. 
Tasker  (7,  North-road,  Bristol)  and  W.  S.  Tasker.     Private?  company. 

THERMIC8  LIMITED.  (175  200)— Reg.  June  14,  capital  £200  in  £1 
shares,  tocarr\-on  businessof  electrical  and  general  engineers.  Directors  : 
W.  W.  Nobbs,  S.  Evling,  A.  B.  C.  License  and  P.  A.  Lothbury.  Reg. 
offic;  :   2,  Falcon-square,  Aldersgatc-stieet,  E.C. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  Thb 
Electiuoian  "  are  ai  8,  Bouverie  Street,  London,  E.C.  4.  Telegrams  : 
Benbrolic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
«n  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  dale 
of  publication. 


Some  Featube.s  of  the  Current  Issues. 

"  The  Cabinet  Maker  "  :  "  Sale  of  the  Duke  of  Beaufort's  Furniture  "  ; 
"  Work  Without  Labour,"  by  Ernest  J.  P.  Benn  ;  and  "  Design  and 
Tradition." 

"  Chemical  Age  "  :  "  British  Dyestuff  Industry  "  ;  "  Review  of 
National  Policy  and  Results  "  ;  and  "  Chemistry  of  Combustion,"  by 
E.  V.  Evans. 

"  Farm  and  Home  "  :  Royal  Show  Number  :  Descriptive  and  Illus- 
trated Account  of  the  Derby  Exhibition. 

"  The  Fruit-Grower"  :  "  Implement  Exhibits  at  the  Royal  "  (illus- 
trated) ;  "  Collapse  of  the  Jam  Combine  "  ;  and  "  Imperial  Fruit 
Show." 

"  Gardening  Illustrated  "  :  "  Seasonable  Notes  on  Chrysanthemums"  ; 
"  Edgings  "  (illustrated) ;    and  "  Fruit  Growing  for  the  Novice." 

"  Hardware  Trade  Journal  "  :  "  Hardware  at  the  London  Fair  and 
Market"  ;  "  Notes  on  Pumps,  IV."  ;  and"  Hardware  Sample  Displays." 

"  The  Gas  World  "  :  "  The  Age  of  Amalgamation  "  ;  "  The  Chemistry 
of  Combustion." 


Forty    Years  Ago. 

(The  Electrician,  July  9,  1881.) 

Electric  Light  in  Mines. — The  Royal  Commissioners  on  Mines 
visited  Wigan  the  other  day  for  the  purpose  of  carrying  out  further 
experiments  with  the  electric  light,  with  particular  reference  to  its  utility 
in  mines  as  a  means  of  avoiding  explosion  of  gas. 

The  Paris  Electrical  Congress. — A  decree  appointing  sixty-five 
members  of  the  Congress  has  been  signed,  and  will  shortly  bepublished. 
No  reporters  or  members  of  the  outside  pubUc  will  be  admitted  to  the 
Congress,  an  official  report  of  which  will  be  published  by  the  general 
committee.  The  jury  will  not  be  appointed  by  exhibitors,  who  will  thus 
have  no  influence  on  the  awards. 

Electric  Light  in  the  House  of  Commons. — We  understand  that 
the  lamps  used  in  the  late  experiments  in  the  House  of  Commons  are  to  be 
removed  in  spite  of  the  intimation  of  Mr.  Shaw-Lefevre  that  further 
experiments  were  to  be  undertaken  during  the  recess.  It  would  appear 
that  the  opinion  of  the  hon.  members  of  the  House  was  not  favourable 
enough  towards  the  new  light  to  encourage  further  experiments. 

Electric  Light  in  Lidraries. — A  writer  in  a  provincial  contem- 
porary testifies  to  the  utility  of  the  electric  light  in  libraries,  not  only 
on  account  of  the  non-heating  of  the  atmosphere,  but  owing  to  its  having 
no  bad  effects  on  the  covers  of  the  books.  Anyone  who  has  had)much  to 
do  with  libraries  will  have  noticed  how  brittle  and  rotten  the  bindings 
of  books  become  on  those  shelves  which  are  near  the  ceiling  of  the  room, 
and,  therefore,  exposed  to  the  heat  of  the  gas.  This  is  not  likely  to  arise 
when  the  electric  light  is  used. 

Electricity  and  Steering  Gear. — The  correspondent  of  a  Sheffield 
paper  is  answerable  for  the  following  :  A  ship  has  just  arrived  in  the 
Thames  from  Glasgow,  the  exponent  of  a  new  experiment  with  elec- 
tricity. Its  steering  gear  has  been  fitted  up  with  electricity,  and  at  the 
slightest  touch  of  the  fingers  the  vessel  can  be  guided  through  the  roughest 
seas.  The  apparatus  answered  admirably,  with  one  not  unimportant 
exception.  The  electric  battery  played  a  merry  game  all  through  the 
voyage  with  the  compasses,  which  were  practically  useless.  This,  of 
course,  disposes  of  the  experiment. 
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Notes. 


The   Revived   I.M.E.A.   Convention. 

The  I.M.E.A.  Convention,  shorn  of  most  of  its  social 
items  and  transplanted  from  the  breezy  coasts  of  Scotland  to 
the  hot  streets  of  London,  is  to  be  held  at  the  Institution  of 
Electrical  Engineers  next  week.  •  This  statement  is  made  with 
some  reserve,  for  we  imderstand  that  if  the  London  Enquiry 
is  not  finished  by  Wednesday  next  it  will  be  necessary  to  hold 
the  Convention  at  the  Institution  of  Mechanical  Engineers  in 
Storey's  Gate.  We  are  glad  to  see  that  the  meetings  are 
to  be  more  extended  than  was  at  first  arranged  and  that 
our  suggestion  that  the  Papers  which  were  to  be  originally 
presented  at  Dundee  should  be  discussed  in  London  has 
been  adopted,  while  Major  Richardson  is  also  to  deliver 
his  Presidential  Address.  We  have  had  such  a  surfeit  of 
•engineering  conferences  lately  that  we  are  afraid,  through 
no  fault  of  their  own,  the  I.M.E.A.  will  conduct  their  pro- 
ceedings in  a  saturated  field.  It  is  therefore  opportune 
once  more  to  suggest  that  an  "  all-electric "  conference, 
embracing  every  branch  of  the  profession,  should  take  the 
place  of  these  divers  sectional  conferences,  whose  number 
seems  to  increase  as  the  influence  of  each  gets  steadily  less. 


An   "All   Electric"  Convention. 

But  amalgamation  must  not  stop  at  organisations  connected 
with  electricity  supply.  It  must  continue  until  every  section 
of  the  electrical  industry  is  embraced  by  one  great  convention. 
Such  a  combination  would  not  only  be  of  immense  technical 
value,  but  would  allow  those  social  amenities  which  are  of  as 
much  importance  in  engineering  as  in  other  spheres  of  human 
activity  to  be  developed  in  a  way  which  is  impossible  at  present. 
Incidentally  it  would  obtain  for  the  electrical  industry  greater 
publicity  for  its  proceedings  than  is  now  the  case,  a  point  the 
importauce  of  which  is  often  overlooked.     For  there  is  no 


reason  why  the  doings  of  the  electrical  industry  should  not  be 
"  news  "  of  the  very  highest  value  to  our  great  benefit  in  many 
ways.  At  such  a  conference  all  electrical  associations  of  every 
kind  should  be  encouraged  to  take  part.  The  gathering  should 
be  mainly  of  a  social  character  and  the  aim  should  be  to  secure 
the  presence  of  as  large  a  number  of  those  engaged  in  and 
interested  in  electrical  work  as  possible.  The  place  and 
meeting  should  be  a  town  where  ample  accommodation  is 
available,  and  where  machinery  is  installed  for  dealing  with  a 
large  number  of  visitors.  The  conference  should  not  take  the 
place  of  existing  institutions,  but  should  supplement  their 
activities  on  the  publicity  side.  At  first  sight  the  difliculties 
that  surround  the  development  of  such  an  idea  are  more 
obvious  than  the  advantages,  but  these  difliculties  can  be 
easily  overcome  and  the  accruing  advantages  will  be  well 
worth  obtaining.  We  present  the  idea  to  the  serious  con- 
sideration of  the  electrical  industry. 


The  Wrong  Sort  of  Economy. 

Those  who  argue  that  the  franchise  should  be  restricted 
rather  than  extended  will  derive  much  support  for  their 
opinion  from  a  letter  signed  ''  London  Elector,"  which  was 
recently  published  in  "  The  Times."  The  theme  of  the 
letter  is  old,  fashionable  and  based  on  a  fallacy.  The  writer 
is  convinced  that  the  Government's  sole  aim  and  object 
should  be  to  cut  down  every  variety  of  expenditure  and  in 
particular  that  it  cannot  achieve  this  end  better  than  by 
abandoning  its  ideas  for  imj)roving  the  electricity  supply  of 
the  country.  Possession  of  the  franchise  does  not,  however, 
necessarily  mean  jJossession  of  knowledge  and  it  is,  therefore, 
perhaps  hardly  to  be  expected  that  an  ordinary  elector  (if 
"  London  Elector  "  is  an  ordinary  elector)  should  be  con- 
versant with  all  the  complications  which  surround  the  political 
side  of  electricity  supply  at  the  present  time.  But  lack  of 
knowledge  is  at  least  an  excellent  reason  for  not  rushing  into 
print  on  a  subject.  We,  nevertheless,  forgive  "  London 
Elector." 
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Starting  and  Catching  a  Hare. 

The  same  exctise  can  hardly  be  made  for  our  contemporary, 
who,  with  the  omniscience  which  is  its  characteristic,  must 
know  the  exact  position  of  electricity  supply  legislation  in 
this  country  and  is  therefore  assuming  a  grave  resi)onsibility 
to  its  readers  in  supporting  "  London  Elector's  "  arguments 
and  by  calling  upon  the  Government  to  abandon  prodigality 
for  parsimony  in  electricity  supply.  But  even  this  deplorable 
pronouncement  has  its  bright  side,  for  it  has  enabled  two 
other  correspondents,  notably  Mr.  G.  H.  Hume,  of  the  London 
County  Council,  and  Mr.  W.  F.  Fladgate,  of  the  Charing 
Cross  Company,  to  point  out  (in  the  smallest  print)  that  the 
arguments  of  "  London  Elector  "  will  not  bear  scrutiny  and 
that  far  from  a  large  capital  expenditure  being  involved 
the  suggestions  put  forward  by  the  various  authorities  for 
improving  London's  electricity  supply  wiU  tend  to  economy 
rather  than  to  bankruptcy.  Unfortunately,  a  hare  of  this 
kind  once  started  is  not  so  easily  caught  and  we  therefore 
expect  to  see  the  old  criticisms  and  the  old  adjectives  blossom- 
ing forth  on  many  more  occasions,  to  the  disgust  of  those  who 
wish  that  electrical  matters  could  be  fairly  presented  to  the 
general  public.  We  do  not  wonder  that  the  Colonial  premiers 
have  a  small  opinion  of  the  Press  of  this  country  if  this  sort 
of  thing  goes  on  in  our  leading  newspaper. 

Unnecessary  Loquacity. 

Nevertheless  there  is  one  item  of  cost  connected  with 
the  reorganisation  of  electricity  supply  which  should  be  re- 
duced without  delay.  The  loquaciousness  displayed  at  the 
enquiries  and  the  small  amount  of  real  progress  that  ias 
apparently  resulted  give  rise  to  the  very  natural  query 
whether  anything  beneficial  is  being  gained.  And  while  it  is 
necessary  that  conditions  in  j^articular  districts  should  be 
thoroughly  examined,  such  examination  does  not  require  an 
array  of  counsel,  long  strings  of  witnesses,  or  the  presentation 
of  ill-digested  data  more  designed  to  block  progress  than  to 
provide  a  workable  solution.  Legislation  and  self-interest 
in  this  case  have  a  coirmion  end  :  the  provision  of  some 
arrangement  which  will  enable  the  next  few  years  to  be  tided 
over  with  the  maximum  of  benefit  to  the  electricity  supply 
undertakings  of  the  country.  So  that  while  it  is  perhaps  too 
much  to  expect  that  local  jealousies  shall  be  dropped  in  favour 
of  real-co-operation  it  is  only  in  that  way  that  real  assistance 
to  the  cause  of  electricity  supply  can  be  given.  While  then 
"  London  Elector  "  and  his  kind  are  the  more  spectacular 
enemies  those  who  drag  out  the  proceedings  at  the  enquiries 
are  equally  obstacles  in  the  road  of  progress. 

* 
Another  Lancashire  Authority. 

The  draft  of  the  scheme  for  the  North  Lancashire  and 
South  Cumberland  District,  a  somewhat  irregularly  shaped 
area,  contemplates  the  formation  of  a  Joint  Electricity  Author- 
ity of  30  members,  and  mainly  municipal  representatives. 
This  body  would  take  over  the  five  generating  stations  of  the 
existing  authorised  undertakers.  The  scheme  also  provides 
for  the  construction  of  33000  V  main  transmission  lines 
between  the  principal  towns  so  as  to  link  up  Barrow, 
Ulverston,  Lindale,  Lancaster  and  Kendal,  while  6  000  V  lines 
will  be  laid  from  Lancaster  to  Morecambe,  Heysham,  and  other 
districts,  and  between  Barrow  and  Dalton-in-Furness. 
Apparently  the  Joint  Authority  will  also  establish  distributing 
systems  in  several  of  the  urban  and  rural  areas.  It  is 
estimated  that  the  first  portion  of  the  scheme  will  effect  such 
an  economy  in  coal  consumption  alone  that  the  interest  and 
sinking  fund  on  the  capital  required  for  the  transmission  lines 
will  be  more  than  covered,  while  a  cheaper  supply  will  be  given 
to  existing  iindertakers  and  extensions  in  the  more  distant 
parts  of  the  district  will  also  become  possible. 


Imperial  Inter-communication  Again. 

The  announcement  that  a  committee  is  to  be  appointed, 
under  the  presidency  of  Mr.  Winston  Churchill,  consisting 
of  representatives  of  each  of  the  Dominions  and  the  Ministers 
at  the  head  of  the  Board  of  Trade.  Air  Ministry  and  Post  Office, 
to  consider  the  ''  practical  means  available  at  the  present  time 
for  the  development  of  Imperial  communications  by  land,  sea, 
air,  cable,  radio-telegraphy  and  telephony,"  may  or  may  not 
indicate  that  the  Government  are  about  to  change  their  opinion 
on  the  best  way  to  establish  a  really  efficient  system  of  Imperial 
intercommunication.  Of  the  necessity  of  the  development 
of  this  communication  there  is  no  doubt,  and  a  short  time  ago 
we  were  told  that  it  would  be  most  efficiently  achieved  by  the 
erection  of  numerous  high-power  wireless  stations  which  would 
render  the  existing  network  of  submarine  cables  a  back 
number.  We  were  not  at  the  time  frightened  at  this  prospect, 
knowing  the  wide  gulf  which  is  fixed  in  political  circles  between 
contemplation  and  achievement,  though  \\'e  took  occasion 
to  point  out  at  the  time  that  the  day  of  the  submarine  cable 
was  not  yet  drawing  to  a  close  and  that  increasingly  useful 
as  wireless  communication  was  likely  to  become  it  would  be 
rather  as  an  auxiliary  than  as  the  rival  to  the  older  system.  The 
step  no\v  taken  by  the  Government  seems  to  point  to  an  agree- 
ment with  these  conclusions.  There  are  many  reasons,  both 
technical  and  commercial,  why  for  the  present  wireless  com- 
munication must  be  limited  in  its  scope.  There  is  the  indirect 
reason  that  submarine  telegraphy  is  still  a  livar  to  be  reckoned 
with,  not  the  less  because  it  works  far  removed  from  the  bright 
light  of  publicity.  Nevertheless  improvements  in  working  are 
constantly  being  made  and  we  have  full  justification  for  saying 
that  the  leeway  caused  by  wartime  conditions  has  now  been 
made  up,  and  that  the  operation  is  continually  being  improved 
by  the  introduction  of  new  methods,  the  repair  of  old  plant, 
and  the  duplication  of  both  cables  and  equipment. 


The  Empire  Universities  Congress. 

Of  the  many  national  and  international  congresses  which 
have  recently  taken  place,  one  of  the  most  useful  and  signi- 
ficant is  the  Congress  of  the  Universities  of  the  Empire,  which 
was  held  at  Oxford  last  week.  Though  the  majority  of  the 
delegates  appear  to  have  been  representatives  of  the  Humani- 
ties, there  were  some  advocates  of  the  bread-and-butter 
sciences,  and  there  was  at  least  one  pronounced  utilitarian  in 
■  Sir  Wm.  Ashley.  In  the  course  of  an  interesting  and  oppor- 
tune address  on  the  functions  of  the  universities  in  fitting  the 
country  to  grapple  more  successfully  with  conmiercial  prob- 
lems, Prof.  Ashley,  who  believes  that  in  the  course  of  the 
next  twenty  years  we  shall  see  faculties  of  commerce  in  every 
considerable  university  in  the  Empire,  stated  that,  instead 
of  aiming  at  only  mental  culture  and  trusting  that  somehow 
utility  will  emerge  as  a  by-product,  we  should  aim  directly 
at  utility  and  let  culture  go  hang.  This  is  an  attractive  idea, 
the  more  so  as  there  is  considerable  room  for  improvement 
in  our  existing  methods,  but  extreme  utilitarianism  would, 
we  fear,  only  produce  an  arid  materialistic  state.  We  gladly 
subscribe,  however,  to  the  views  of  Sir  J.  Alfred  Ewing, 
Vice-Chancellor  of  the  University  of  Edinburgh,  who  said  it 
would  be  disastrous  if  universities  were  nationalised.  The 
truth  of  this  dictum  is  sufficiently  evident  when  the  qualities 
of  many  of  the  exponents  of  this  idea  are  examined.  No 
doubt  these  institutions  serve  certain  national  interests,, 
and  they  must  continue  to  act  as  centres  within  the  State  of  the 
highest  learning  and  research,  but  their  doors  should  be  flung 
open  to  all  who  are  fit  to  take  advantage  of  the  instruction 
that  is  given  within. 
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An  Exchange  of  Teachers. 

We  are  pleased  to  uotue  that  as  a  result  of  the  Congress, 
there  is  to  be^an  exchange  of  teachers  between  the  various 
universities.  Thanks  to  the  Khodes  scholarships,  a  number 
of  students  from  the  British  Dominions  have  received  the 
benefit  of  an  Oxford  training  and,  in  addition,  an  increasing 
interest  is  being  displayed  by  the  majority  of  British  uni- 
versities in  Colonial  history  and  political  institutions.  This 
is  useful  in  assisting  the  movement  for  the  consolidation  of 
the  various  parts  of  the  Empire,  but  a  greater  and  a  more 
co-ordinated  efiort  should  be  made  to  encourage  colonial 
students  of  engineering,  chemistry  and  physical  science  to 
come  to  the  newer  universities,  such  as  London,  Manchester 
and  Sheffield,  and  to  the  Higher  Technical  Colleges  of  this 
country  for  the  completion  of  their  education.  France  and 
Belgium  are  making  arrangements  to  encourage  Chinese, 
Japanese  and  other  eastern  students  to  complete  their  training 
in  Europe,  and  i  f  they  find  it  advantageous  to  do  this,  how  much 
more  important  is  it  for  us  to  attract  budding  young  engi- 
neers and  chemLsts  from  the  various  jmrts  of  the  Empire  to 
this  country  I 

The  Re-formation  of  the  National  Council. 

Judging  from  a  resolution  recently  passed  by  the  Employers' 
Side  of  the  National  Council,  they  have  overcome  their 
objection  to  enlarging  the  Council  so  as  to  give  direct 
representation  to  the  thirteen  District  Councils.  Henceforth 
direct  representation  is  to  be  the  order  of  the  day.  The 
original  arrangement  was  for  the  four  employers'  Associations 
to  elect  twelve  representatives  between  them.  The  secession 
of  the  I.M.E.A.  left  the  six  municipal  representatives  to  be 
elected  by  a  special  ad  hoc  committee.  But  as  this  was  not 
found  to  be  satisfactory,  the  National  Council  has  fallen 
back  on  the  old  proposal  to  place  the  nomination  of  members 
in  the  hands  of  the  District  Councils,  apportioning  to  each 
District  one  company  and  one  municipal  vacancy.  On  the 
Trade  Union  side,  there  is,  however,  satisfaction  with  the 
present  airangement  and  they  will  therefore  be  content  with 
twelve  representatives,  resisting  the  temptation  to  expand  to 
twenty-six,  as  they  are  quite  entitled  to  do.  This  will  be  no 
disability  as  the  voting  on  all  motions  is 'taken  by  each  side 
separately  and  the  only  advantage  of  the  larger  representation 
is  that  the  employers  will  have  a  heavier  battery  in  contro- 
versy. This  is  a  questionable  asset,  especially  when  the  team 
gets  out  of  hand.  The  duties  of  the  Chairman  will  certainly 
become  more  onerous  if  he  is  to  obtain  the  same  work  from  a 
much  larger  body. 

m 

Developing  the  Selling  Organisation. 

Only  a  month  or  two  ago  the  chief  anxieties  of  many  elec- 
tricity supply  engineers  were  how  to  deal  with  his  load  and  how 
to  satisfy  the  various  demands  of  would-be  consumers.  Events 
of  the  past  few  "months  have  changed  all  that  and  put  in  their 
place  the  need  for  much  greater  attention  to  cutting  down  all 
expenses  which  cannot  be  justified.  As  this  is  a  general 
tendency  ultimately  it  will  be  for  the  good  of  electricity 
supply  undertakings,  but  for  the  moment  it  may  mean 
a  serious  reduction  in  the  demand,  and  a  corresponding 
necessity  for  inaugurating  campaigns  so  that  fresh  and  paying 
business  may  be  obtained  to  keep  the  plant  in  economical 
operation.  In  other  words  there  is  a  need  for  supply 
authorities  to  increase  their  selling  activities.  A  good  way 
of  doing  this  would  be  to  remove  the  lack  of  co-operation  which 
now  exists  in  too  many  cases  between  the  selling  organisa- 
tions of  supply  authorities  and  the  electrical  manufacturers' 
local  representatives.  To  increase  this  co-operation  it  would 
be  mutually  advantageous  if  the  electricity  supply  authorities 


kept  a  record  of  prospective  consumers  for  electric  power 
requirements  and  if  this  record  were  available  for  inspection  by 
manufacturers'  representatives,  together  with  full  particulars 
as  regards  charges  for  current.  At  the  same  time  there  might 
also  be  available  complete  information  on  the  isrospective 
main-laying  policy  for  the  guidance  of  those  engaged  in  the 
sale  of  electrical  equipment  of  all  kinds.  For  it  cannot  be 
denied  that  the  sale  of  current  and  the  sale  of  motors,  fittings, 
and  electrical  appliances  are"  dependent  one  on  the  other,  and 
that  the  greater  the  co-operation  between  the  salesmen  of  both 
commodities  and  with  the  contractors  the  better  the  result  is 
likely  to  be  for  all  concerned. 

The  "Let  Us  Alone"  Club. 

G.  A.  Sala,  the  journalist,  describes  the  formation  of  a  club 
whose  principal  object  was  to  resist  attempts,  whether  by 
legislation  or  otherwise,  to  curtail  the  facilities  which  its  mem- 
bers considered  necessary  to  their  enjoyment.  It  is  true  that 
the  particular  restrictions  complained  of  were  mainly  those 
imposed  on  the  consumption  of  alcoholic  liquor,  but  the  basic 
idea  might  well  be  applied  to  the  industry  of  the  country  and 
particularly  to  that  part  of  it  concerned  with  electrical  engineer- 
ing. Some  of  the  disabilities  with  which  we  are  at  present 
contending  are  of  our  own  making,  others  are  designedly 
placed  in  our  way  to  stop  our  progress,  others,  again,  are  the 
result  of  muddled  attempts  at  assistance,  these  often 
being  the  worst  of  all.  But  one  and  all  they  prevent  the 
free  operation  of  all  that  ingenuity  and  enterprise  which  the 
industry  has  at  its  command.  If  therefore  we  could  be  let 
alone,  to  work  out  our  own  salvation,  a  great  advance 
towards    improved    conditioiis  would  result. 

The  Use  of  Vegetable  Oil  as  a  Power  Agent, 

A  WEEK  or  two  ago  we  called  attention  to  some  results  of 
tests  undertaken  by  a  Belgian  engineer,  M.  Matthot,  into  the 
possibilities  of  using  palm  oil  as  a  fuel  in  internal  combustion 
engines.  Some  details  of  a  similar  series  of  tests,  also  carried  out 
in  Belgium,  are  given  in  a  recent  issue  of  "  The  Chemical  Age." 
In  this  particular  series  a  Drott  two-cycle  semi-Diesel  engine 
with  an  output  of  8  to  10  h.p.  and  running  at  500  revs,  per  min. 
was  employed.  This  engine  was  of  the  ordinary  type  except 
that  special  heating  arrangements  were  fitted  to  the  feed  tank 
in  order  to  keep  the  palm  oil  in  a  perfectly  liquid  condition. 
This  was  necessary  as  the  melting  point  of  this  oil  is  37  deg.  C. 
and  at  ordinary  temperatures  it  is  therefore  viscous  or  of  a 
semi-solid  consistency.  To  keep  the  oil  liquid  the  feed  tank 
was  divided  into  a  series  of  compartments  separated  fi-om 
each  other  by  a  fine  mesh  metallic  screen  and  was  heated 
both  by  the  circulating  water  which  reached  a  temperature  of 
about  70  deg.  C.  and  by  the  exhaust  gases.  To  ensure  complete 
liquefaction  at  starting  a  small  petrol  vapour  lamp  was  also 
provided.  An  important  point  which  these  tests  brought  to 
licrht  was  that  the  low  grade  non-refined  palm  oil  can  be 
satisfactorily  used  in  spite  of  the  fact  that  it  contains  a  high 
percentage  of  free  fatty  acids.  It  is  interesting  to  note 
that  the  best  results  were  obtained  when  a  certain  amount  of 
water  was  injected  into  the  combustion  chamber.  This 
ensured  a  complete  vapourising  of  the  oil  and  an  efficient 
mixing  of  the  oil  mist  with  air.  The  reason  seems  to  have 
been  that  the  water  or  the  steam  formed  absorbed  burnt 
gases  and  facilitated  their  exhaustion.  In  this  way  premature 
combustion  is  avoided  and  comjjlete  combustion  with  a 
consequent  maximum  economy  of  fuel  is  obtained.  It  is  found 
necessary  to  use  petrol  to  start  the  engine  and  the  usual  pre- 
cautions have  to  be  taken  to  ensure  that  no  residual  palm 
oil  remains  in  the  engine  when  stopping.  We  may  not  be 
driven  to  the  use  of  palm  oil  at  any  rate  in  engines  for  generating 
power  in  this  country,  but  it  is  as  well  to  be  prepared. 


68 


THE  ELECTRICIAN. 


July  15,  1921. 


Electric    Traction 
Problems. 

It  IS  distiuctl}' unfortunate  that  certain  polemical  questions 
are  more  and  more  tending  in  all  discussions  on  electric 
traction  to  obscure  tliose  fundamental  problems  of  an  engineer- 
ing character  which  must  be  solved  before  any  real  progress 
can  be  made.  Botli  in  liistory  and  fiction  King  Charles 
had  only  one  head  which  was  always  intruding  itself  where 
it  was  not  wanted,  but  in  electric  traction  he  has  several. 
The  most  apparent  of  them  is  one  round  and  large  like  a  turnip. 
It  is  a  strident  query  whether  electrification  should  be  under- 
taken at  all.  Some  would  like  to  see  this  change  made, 
others  object  to  it  with  natural  conservatism,  others  again 
would  only  agree  to  the  conversion  under  the  stress  of  economic 
pressure  and  that  pressure  is  increasing  every  day.  Financial 
departments  naturally  ^^ew  with  anxiety  the  capital  outlay 
which  conversion  on  anj'thing  like  a  large  scale  would  involve. 
In  the  engineering  departments  the  less  progressive  members 
throw  their  weight  into  the  same  scale-pan  by  arguing  that 
the  mechanical,  economic  and  operating  advantages  obtain- 
able from  electric  traction  are  largely  for  the  future,  and  that 
much  more  might  be  done  than  has  been  done  in  improving 
steam  working.  Sir  Philip  Nash  is  a  prominent  member  of 
this  band.  And  even  the  traffic  departments,  which  perhaps 
more  than  all  the  others  have  the  most  to  gain  from  the  change, 
are  not  without  supporters  of  the  policy  of  continuing  as  we 
are  with  the  help  of  methods  whose  ingenuity  is  more  con- 
spicuous than  their  ultimate  usefulness.  For  this  state  of 
things  there  is  no  immediate  remedy.  We  must  look  to 
education  to  bring  about  a  change.  But  that  education  may 
well  be  assisted  by  enthusiasm  and  careful  attention  to  each 
step  forward  on  the  part  of  those  who  support  the  electrical 
idea,  and  especially  by  electrical  engineers  themselves. 

The  Great  System  Questiox. 

Another  prominent  head  whose  nose  is  often  to  be  seen 
is  the  great  problem  of  the  system  to  be  employed.  As 
we  have  already  pointed  out  the  argument  that  the  railways 
of  this  country  should  be  all  electrified  on  one  system  can 
be  given  too  much  weight,  and  great  harm  ma^  be  done  by 
too  much  insistence  on  this  idea.  Nevertheless,  Sir  John 
AsPiNALL  has  recently  announced,  we  presume  semi-officially, 
that  the  direct-current  third  rail  system  at  1  500  V  is  to 
be  made  the  standard  for  this  country,  and  has  added  that 
standardisation  of  this  kind  is  necessary  in  order  that  one 
electric  locomotive  may  operate  the  greatest  number  of  miles 
jjossible  by  working  a  train  through,  say,  from  Aberdeen 
to  Dover.  For  the  moment  that  must  be  an  ideal ;  and 
we  should  not  be  surprised  if  it  were  never  anything  else.  We 
have  been  told  there  is  no  intention  to  convert  jiresent  elec- 
trically operated  lines  to  the  new  standard  system,  but  until 
that  is  done  .standardisation  of  the  kind  Sir  Jonx  Aspixall 
desires  can  be  little  more  than  a  name,  esjiecially  with  the 
Brighton  line  sticking  closely  to  its  original  love,  under  the 
shade  of  ofR(-ial  approval. 

On  the  other  hand,  we  understand  from  Sir  Philip  Nash 
that  the  Ministry  of  Transport  would  view  unfavourably 
any  scheme  for  the  wliolcsale  conversion  of  the  railways  of 
this  country  to  electric  traction.  But  until  that  is  done 
through  running  of  the  kind  suggested  by  Sir  JoHX  Aspixall 
will  not  be  a  practical  proposition,  if  it  is  then.  Again 
next  month  the  railways  are  to  pass  from  Government  control 
to  private  ownership.  This  may  have  a  profound  effect  on 
their  policy  toward  both  the  broad  outlines  and  the  details  of 
electric  traction.     We  are  not,  therefore,  getting  on  very  fast. 


The  Best  System  for  a  Particular  Line. 
We  cannot  help  thinking  that  it  was  a  mistake  to  lay  down 
BO  definite  a  standard  system  as  has  been  done  by  the  Ministry 
of  Transport.  While  it  is  evident  that  no  system  can  be  the 
best  for  all  possible  types  of  lines  and  traffic  conditions, 
it  is  equally  evident  that  every  effort  should  be  made  to 
secure  the  best  system  for  any  particular  line  and  set  of 
traffic  conditions.  The  report  of  the  commission  of  French 
engineers  on  American  conditions  which  we  published 
recently  shows  at,  least  that  finality  has  not  been  reached 
even  in  a  theoretical  consideration  of  this  question,  and 
that  it  would,  therefore,  be  better  to  preserve  an  open  mind 
for  the  time  being  rather  than  tb  make  too  soon  a  decision 
which  may  prove  to  be  the  wrong  one. 

The  Objects  of  Electrificatiox. 
Such  considerations  increase  rather  than  decrease  in  im- 
portance when  -we  remember  that  the  two  main  objects  of 
any  scheme  of  electrification,  at  any  rate  in  this  country, 
are  to  increase  the  ratio  between  receipts  and  expenditure, 
by  increasing  the  traffic,  and  to  save  coal.  To  enable  these 
objects  to  be  achieved,  whatever  system  is  employed,  close 
attention  must  be  paid  to  details  of  design  and  manufacture 
of  the  electrical  equipment  used  so  that  the  greatest  efficiencv 
may  be  obtained  and  the  risk  of  breakdown  reduced  to  a 
minimum. 

The  Right  Design  Important. 

There  could  and  should  be  much  fruitful  discussion  on 
these  subjects,  and  it  is  therefore  unfortunate  that  Sir  Vincent 
Raven's  opening  remarks  on  the  "  Mechanical  Advantages 
of  Electric  Locomotives  compared  with  Steam  ''  at  the  Engin- 
eering Conference  last  week  which  would  have  served  as  an 
admirable  basis  for  such  consideration  should  have  received 
so  little  support  from  subsequent  speakers.  For  most  of 
those  who  took  part  directed  their  remarks  to  the  question 
we  have  outlined  above,  and  but  few  of  them  thought  it  worth 
while  to  deal  with  questions  of  design,  important  though 
these  are.  The  old  arguments  are  being  hashed  and  re- 
hashed. 'WTiat  we  want  now  is  something  new,  for  we  have 
yet  to  decide  whether  we  shall  build  our  motors  directly  on 
to  the  driving  axles,  drive  those  axles  by  reduction  gearing, 
or  use  connecting  and  coupling  rods  for  that  transmission. 
We  have  yet  to  decide  on  the  best  position  of  the  motor 
so  that,  as  Sir  John  Aspixall  said,  they  may  be  protected 
from  dust  and  allow  easy  examination  and  repair.  We  have 
yet  to  decide  as  to  best  methods  of  lubrications  if  loco- 
motives are  to  be  used  on  very  long  runs.  We  have  yet 
to  consider  points  in  controller  design  to  secure  greater 
simplicity  and  compactness.  We  have  also  to  consider  , 
questions  of  motor  rating,  as  indicated  by  the  limitations 
imposed  by  the  particular  work  they  have  to  do.  On  these 
and  on  many  other  matters  there  is  great  difference  of  opinion. 
And  unfortunately  it  is  opinion  not  based  on  exhaustive 
working  results  with  this  or  that  design,  but  on  partial  in- 
formation and  on  personal  predilection.  We  want,  more  than 
anything,  reliable  data  and  imbiassed  deduction  from  them. 

Here  then  is  subject  matter,  not  for  one  but  for  many  dis- 
cu,ssions,  problems  the  elucidation  of  which  will  more  really 
help  the  progress  of  electric  traction  than  details  of  relative 
coal  consumption,  maintenance  and  operation  costs,  and  the 
suitability  of  electric  traction  generally.  For,  with  the 
exception  of  a  small  band  of  reactionaries,  we  are  all  agreed 
OP  fliese  points.  But  on  the  other  class  of  problem  there  is 
much  ^(found  to  be  cleared  and  much  hard  work  to  be  done 
before  anv  real  advance  can  be  made. 
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Power  Factor  Improve- 
ment. 

Among  tte  various  problems  with  which  the  electricity  supply 
engineer  has  to  deal  at  the  present  time  power  factor 
occupies  a  peculiar  place  midway  between  questions  of  a 
purely  commercial  and  those  of  a  purely  technical  character. 
The  importance  which  it  undoubtedly  possesses  in  supply 
economics  is  of  recent  growth.  For  the  lagging,  or  wattless, 
current  has  until  recently  been  treated  as  having  all 
the  inevitability  of  the  taxes  and,  like  the  taxes,  as  long  as  it 
remained  insignificant  in  value,  has  been  disregarded  except 
for  an  occasional  grumble. 

An   Engineering   Nuisance. 

Nowadays  we  have  changed  all  that.  A  low  power  factor 
is  known  to  be  an  engineering  nuisance  whose  influence  not 
only  increases  in  harmfulness  with  the  increasing  develop- 
ments of  electricity  supply,  but  a  nuisance  which  has  a  most 
malevolent  efiect  on  the  balance  sheet.  For  low  power  factor 
prevents  easy  regulation  between  station  and  station  and  be- 
tween bus  bar  sections,  and,  by  causing  alternators  running  in 
parallel  to  be  unequally  loaded,  leads  to  a  higher  steam  con- 
sumption than  would  occur  in  a  more  perfect  electrical  world. 
All  these  varying  factors  increase  their  power  for  evil  at 
light  loads  and  therefore  give  rise  to  high  steam  consumption 
and  uneconomical  working  at  the  least  profitable  periods  of 
the  day.  Like  the  taxes  their  influence  can  no  longer  be 
viewed  with  indifference,  but  must  be  dealt  with  without 
delay  by  such  methods  as  seem  to  oiier  the  greatest  chance  of 
reducing  the  resulting  ill  effects  to  a  minimum. 

PowEE  Factor  and  Finance. 
But  obviously  the  question  has  not  only  a  technical  side. 
The  electrical  conditions,  which  we  have  just  mentioned  as 
being  brought  about  by  low  power  factor,  mean  directly 
increased  costs,  and,  for  that  reason,  if  for  no  other,  are  worthy 
of  attention.  But  they  also  mean  decreased  revenue.  Or. 
rather,  they  mean  that  individual  consumers  whose  equipment 
is  a  reason  of  the  low  jiower  factor  of  the  system  are  not 
paying  for  their  energy  at  a  rate  which  bears  a  true  relation 
to  the  capital  expenditure  which  the  undertaking  has  had  to 
incur  on  their  behalf.  This  is  a  point  which  is  easily  reduced 
to  figures.  For,  as  Mr.  Kapp  pointed  out  in  the  recent  discus- 
sion on  this  subject  at  the  Engineering  Conference,  if  the 
cost  of  the  electrical  part  of  a  supply  system  is  £15  per  kVA 
a  power  factor  of  onlyO'8  increases  this  figure  to  £18'8.  Some 
arrangement  whereby  the  consumer  pays  according  to  his 
load  factor  would  therefore  at  first  sight  seem  to  be  a  legitimate, 
if  not  a  necessary,   part  of  every  electricity  sujDply  tariff. 

Payment  by  Power  Factor. 
Now  suggestions  have  recently  been  made,  and  widely 
approved,  that  consumers  should  be  made  to  pay  according 
to  their  load  factor,  with  a  view  to  bringing  tariffs  more  into 
line  with  actual  conditions  than  they  often  are  at  present. 
And  since  the  load  factor  is  not  under  the  consumer's  control 
and  the  power  factor  is,  at  least  to  a  considerable  extent, 
this  approval  should  be  extended  to  methods  designed  to 
make  the  consumer  pay  according  to  his  power  factor.  But 
although  there  is  something  to  be  said  for  such  a  policy  a 
better  way  would  be  to  give  the  closest  attention  to  ways  of 
making  the  consumer  improve  his  power  factor  so  that  the 
working  of  the  system  may  be  made  more  efficient,  and  com- 
plicated and  not  easily  explained  tariffs  avoided.  It  must  not 
be  forgotten  in  this  connection  that  the  undertaking  is  itself 
a  consumer  and  that  a  great  deal  can  be  done  to  improve 
low  power  factors  by  attention  to  the  design,  layout  and  opera- 


tion of  the  apparatus  used  in  generating  stations  and  sub- 
stations. The  elimination  or  reduction  in  the  number  of 
induction  motors  used  would  be  a  long  step  down  this  path. 

A  Timely  Discussion. 
The  discussion  on  "  Low  Power  Factor,"  which  took  place 
at  the  recedt  Engineering  Conference  was,  therefore,  timely,  and 
the  remarks  of  the  various  speakers  form  a  sound  basis  for 
future  consideration  of  this  important  subject.  The  discussion 
may  be  divided  into  two  parts  :  A  consideration  of  how  the 
power  factor  is  to  be  improved,  and  of  how  consumers  with 
low  power  factor  who  take  no  steps  to  improve  it  can  best 
be  penalised  for  their  delinquencies.  We  regret  for  many 
reasons,  after  Mr.  Fedden's  testimouial  to  this  equipment  as 
an  improver  of  power  factor,  that  the  electric  furnace  is  not 
being  more  widely  used,  but  even  so  more  might  be 
done  in  employing  synchronous  motors  for  driving  all  con- 
tinuously running  plant  and  so  at  least  checking  that  tendency 
to  a  decreasing  load  factor  which  is  becoming  more  and  more 
evident.  In  many  cases  consumers  might  well  be  encouraged 
to  use  this  equipment  instead  of  induction  motors  and  so  assist 
in  improving  the  load  factor  of  the  system  without  being  put 
to  the  expense  of  installing  special  apparatus.  Such  a  policy 
however,  would  not  take  us  very  far  and  it  was  evident  that 
the  general  sense  of  the  meeting  favoured  the  introduction  of 
special  apparatus  on  the  consumers  premises  for  the  definite 
purpose  of  improving  the  power  factor. 

Complicated  Explanations. 
Both  these  solutions  deal  with  the  problem  in  a  direct  way, 
l)ut  attractive  as  such  methods  are  their  ultimate  utility  in 
maintaining  the  power  factor  at  a  satisfactory  commercial 
level  is  a  little  open  to  doubt.  There  is  the  initial  difiiculty  of 
deciding  who  is  to  install  the  apparatus.  If  the  undertaking 
is  to  do  this  the  cost  wiU  be  considerable  and,  important  as 
power  factor  improvement  is,  might  not  be  economically 
justified.  To  insist  on  the  consumer  installing  the  apparatus 
would  mean  a  discussion  before  which  the  complications  of 
that  on  the  maximum  demand  would  pale  into  nothingness, 
while  the  extra  capital  expenditure,  of  whose  necessity  the 
consumer  would  be  with  difficulty  persuaded,  would  also  be  a 
real  obstacle  to  that  electrical  development  of  which  we 
are  all  anxious  to  reap  the  fuU  benefits. 

Revenue  v.  Capital. 

On  the  other  hand  revenue  is  much  more  easy  to  command 
than  capital.  And  for  this  reason  the  tarifi  method  of  im- 
proving the  power  factor  seems  to  ofier  the  greater  advantages. 
The  consumer  who  prefers  to  install  corrective  devices  and  so 
to  reduce  his  quarterly  account  in  that  way  is  still  able  to  do 
so,  while  the  undertaking  can  take  full  financial  advantage  of 
those  who  do  not  feel  disposed  to  adopt  this  course.  For  the 
purpose  of  arranging  tariffs  on  this  basis  it  seems  reasonable 
to  adopt  0-8  as  a  standard  power  factor  and  to  penalise  any 
consumer  who  fell  below  that  figure,  while  improvement  above 
that  level  could  be  correspondingly  rewarded.  Such  a  policy 
avoids  any  technically  involved  explanations  and,  with  the 
reservation  made  above,  places  the  responsibility  for  the  low 
power  factor  where  it  properly  belongs,  i.e.,  on  the  consumer. 
Required,  a  Cure. 

"We  cannot  help  feeling,  howeVer,  that  all  these  methods  are 
palliatives  rather  than  cures,  and  that,  as  Mr.  Atkinson  truly 
said,  our  attention  might  better  be  turned  to  discovering  the 
true  cause  of  the  trouble  rather  than  accepting  that  trouble 
as  inevitable.  In  our  opening  sentences  we  compared  power 
factor  with  taxes.  It  seems  impossible  that  we  shall  (^ver 
get  rid  of  the  latter,  but  we  hope  they  will  soon  be  reduced. 
The  same  applies  to  power  factor. 
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Power  Supply  in  Dundee. 

Some  Landmarks  in  Progress. 


The  history  of  the  development  of  public  electricity  supply  in 
Dundee,  as  institutid  and  carried  on  under  ths  administration 
of  the  Dundee  Corporation,  for  over  a  quarter  of  a  century 
has  now,  as  might  b?  expscted,  registered  the  usual  outstanding 
points   of   progress,    which   are   common     to   most   of   the   early- 


Stannergate  Road 


-Plan  showing  General  Arrangement  of  Plant,  Etc..  at  Carolina   Poet 
Generating  Station. 


creasing  demand  of  private  consumers,  as  well  as  the  extra  load 
caused  by  the  convsrsion  of  the  tramways,  large  extensions  were 
made  to  the  plant  at  Dudhopj  Crescent-road  totalUng  nearly 
.  1  200-kVV  capacity.  Th's  sufticod  for  all  purposes  right  up  to 
1906,  when  it  was  realised  that  serious  attention  would  hav-er  to  be 
given  to  a  further  extension  of  the  plant,  not- 
withstanding that  the  generating  station  had 
been  practically  remodelled  and  the  pressure 
doubled  across  the  outers  of  the  distribution 
system.  This  therefore  completes  the  second 
p.^riod  in  our  history  and  also  marks  the 
commencement  of  the  third  and  most  im- 
pirtant  stage  in  the  development  of  the 
Dundee  power  supply,  a  highly  intensive  pe- 
riod of  progress  which  has  continued  up  to 
the  present  day. 

About  the  year  1906,  in  fact,  the  disad- 
vantages of  the  site  of  the  generating  station 
in  Dudhop?  Crescent-road  became  increasing- 
ly evident  and  it  was  reaUsed  that  drastic 
changes  would  have  to  be  undertaken  if  any 
real  progress  were  to  be  made  in  the  genera- 
tion and  distribution  of  electricitj'  on  a  large 
scale  for  industrial  power  piu-poses.  That 
this  was  necessary  is  evident  from  the  state- 
ment that  Dundee  (the  third  city  in  Scotland) 
is  the  c<?ntre  of  the  jute  industry  in  Great 
Britain,  importing  roughly  about  250  000  tons 
of  jute  annuaUj'  under  normal  conditions 
and  likewise  giving  employment  to  about 
40  000  people  in  about  100  mills  and  factories 
with  an  aggregate  horse-power  approximating 
60  000. 

The  present  population  is  189  000  and  the 
area  of  the  city  is  6  548  acres.  The  ship- 
building yards  are  amongst  the  biggest  and 
finest  on  the  east  coast  of  Scotland  and 
give  employment  to  a  large  portion  of  the 
inhabitants. 


established  electricity  supply  agencies.  During 
the  period  mentioned  the  history  of  electricity 
supply  might,  so  far  as  Dundee  is  concerned,  be 
conveniently  split  up  into  three  stages,  each  of 
which  furnishes  an  important  landmark.  These 
three  stages  can  be  most  simply  recorded  by 
a  short  description  of  the  development  and 
progress  of  electricity  supply  in  Dundee  since 
its  inception  in  March,  1893,  but,  naturally,  it 
is  principally  with  the  third  period  that  this 
article  deals. 

Eakly  History. 
Dundee  was  one  of  the  first  cities  to  take  up 
the  generation  and  distribution  of  electricity 
for  public  purposes,  supply  being  commenced 
in  1893  from  a  generating  station  built  in 
Dudhopo  Crescent-road,  near  the  centre  of 
the  city.  The  area  of  distribution  was  re- 
stricted to  the  central  portion  of  about  320 
acres,  the  population  of  the  town  at  that  time 
being  roughly  155  000  inhabitants.  The  supply 
was  on  the  three-wire  direct-current  system, 
with  200  V  across  the  outers,  the  feeders  being 
bare  copper  strip  laid  in  conduits.  The  area  of 
supply  finally  included  the  wliole  of  the  city 
by  the  passing  of  an  Act  in  1897,  and  slow  and 
steady  progress  was  made  right  up  to  the  year 
1900  (the  end  of  the  first  period),  at  which  time 
electric  traction  was  beginning  to  develop 
thi'oughout  the  country.  The  Dwidec  Corpor- 
ation in  that  year  took  over  the  horse  and  steam 
tramways  and  almost  immediately  started  and 
gradually  completed  the  electrification  of  the 
whole    of    their   system.      To    meet    the     in- 
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Cakolina  Port. 
After  careful  consideration  of  reports,  designs  and  estimates  the 
Dundee  Corporation  decided  to  proceed  with  the  erection  of  an  up- 


to-date  generating  station  adjacent  to  the  River  Tay,  supplying 
e.h.t.  three-phase  alternating  current  at  6  600  V,  50  cycles.  This  was 
converted  in  rotary  sub-stations  to  the  direct-current  system, 
but  was  supplied  to  large  power 
consumers  direct.  The  whole  work 
was  placed  so  far  as  the  responsi- 
bility for  the  design  and  execution 
■nas  concerned  in  the  hands  of  Jfr.  H. 
Richardson,  general  manager  and 
engineer  to  the  Dundee  Corporation, 
and  in  December,  1907,  the  building 
of  the  station  was  started  the  first 
portion  being  completed  and  running  by 
July,  1909.  The  main  generating  plant 
consisted  of  two  turbo-alternators, 
each  having  a  nominftl  capacity  of 
2  500  kW.  This  was  considered  at  "that 
time  to  be  ample  for  many  years  to 
come,  but,  as  events  turned  out,  it 
proved  to  be  totally  inadequate  within 
the  short  period  of  five  years,  when  a 
further  extension  in  plant,  including 
boilers  and  buildings,  was  completed 
by  the  addition  of  a  third  turbo- 
alternator  ha\ing  a  nominal  capacity 
of  5  000  k\V,  to  be  followed  shortly 
afterwards  by  a  similar  extension  of 
another  5  000  kW.  Two  years  ago  it 
was  again  fomid  necessary  to  let  con- 
tracts for  the  replacement  of  the  first 
two  small  sets  of  2  500  kW,  by  one 
of  5  000  kW,  and  to  arrange  for  a 
further  extension  of  the  boiler  plant. 
This  work  is  at  present  in  hand. 

GJeneral  progress  since  1908  can  be 
judged  simply  by  stating  that  the 
output  for  that  year  was  about 
5  000  000,  units,  with  a  maximum 
demand  of  3  000  kW,  and  if  conditions 
had  been  normal  throughout  the 
financial  year  just  ended  (1921),  the 
output  would  easily  have  been 
30  000  000  units,  the  maximum 
demand  on  the  system  actually  being 
12  500  kW. 

Supply  Conditions  in  Dundee. 

Coming  now  to  a  detailed  description 
of  power  supply  in  Dundee,  the  main 
generating  station  is  situated  at 
Carolina  Port,  about  1|  miles  from 
the  centre  of  the  city  and  560  ft. 
from  the  River  Tay.  The  site  occupies 
an  area  of  about  3  acres  and  the 
principal  main  buildings  average  210  ft. 
in  length  by  170  ft.  wide,  the  recent 
addition  on  the  north  side  for  extra 
boiler  plant  being  alone  135  ft.  long 
and  36  ft.  wide.  A  site  plan  is  given 
in  Pig.  1.  An  exterior  view  of  the 
station  is  given  in  Fig.  2. 

The  buildings  generally  consist  of  a 
steel  framework  filled  in  with  brick- 
work and  a  temjjorary  corrugated-iron 
screen  wall  forms  the  principal  west 
elevation  to  allow  of  extension.  The 
roof  is  of  wood  and  slates  on  steel 
principals  and  has  large  roof  hghts 
running  the  whole  length  of  the  build- 
ings, the  general  arrangement  being 
as  shown  in  Fig.  3. 

Coal  ILindling. 
A  railway  branch  line  is  brought  on 
to  the  site  at  the  average  level'  of  the  . 
gromid.  This  line  passes  over  a  20-ton 
weighbridge,  where  the  wagons  are 
weighed  and  then  led  through  a  large 
ring  tippler  situated  over  a  receiving 
hopper.  In  the  tippler  the  wagons, 
after  being  clamped  down,  are  com- 
pletely turned  over,  coming  back  to  the 
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original  position.  The  tippler  is  driven  by  an  electric  motor  of 
4  B.H.p.  The  wagons  are  handled  by  an  elootric  locomotive  taking 
its  current  from  overhead  wires  by  two  trolley  arms.  It  is  fitted 
with  two  motors  and  is  capable  of  pulling  a  load  of  20  tons  up  an 
incline  of  1  in  60  at  6}  miles  p?r  hour.  The  receiving  hopper  into 
which  the  coal  is  dump?d  has  a  capacity  of  18  tons.  A  tray  conveyor 
carries  the  coal  a  distance  of  45  ft.  from  this  hopper  to  the  main 
gra%nty  bucket  conveyor,  which  lifts  it  to  the  overhead  bunkers. 
The  tray  convoyor  discharges  the  coal  into  a  rotary  tiller  which 
feeds  the  buckets  of  the  main  conveyor  while  they  are  in  motion. 
The  gravity  bucket  conveyor  is  about  500  ft.  long  and  has  a  vertical 
lift  of  62  ft.  This  conveyor  is  driven  by  a  6-B.H.p.  motor.  The 
coal  is  deposited  in  the  bunkers  by  means  of  tippers,  for  which 
there  are  two  to  each  bunker.  The  overhead  bmikers  have  a  capacity 
of  about  1  000  tons  and  are  situated  above  the  firing  floor.     The 


ashes  from  buth  the  old  and  new  boilers.  The  ash  breakers  (two  in 
number)  run  on  light  railway  tracks,  one  serving  each  line  ol  boilers, 
each  being  driven  by  a  7  B.H.p.  motor,  and  will  be  used  to  crush  the' 
ashes  before  entering  the  suction  pipes,  which  are  lOJ  in.  in  diameter. 
These  pipes  are  of  cast  iron  1}  in.  thick,  and  the  joints  are  so  arranged 
that  individual  pipes  can  be  turned  roimd  in  case  the  wear  takes 
place  faster  in  one  side  than  another.  The  ashes  are  drawn  into  the 
top  of  the  ash  receiving  hopper,  in  which  are  fitted  sprays  to  prevent 
as  far  as  possible  the  dust  being  drawn  into  the  exhauster.  The 
exhauster  is  a  Sturtevant  high-pressm-e  blower,  situated  in  the 
basement,  and  is  driven  by  a  70  b.h.p.  motor.  The  ashes  may  be 
either  delivered  into  railway  wagons  or  carts. 
Boiler  House. 
At  present  there  are  eight  Babcock  &  Wilcox  water -tube  boilers 
of  the  land  typ^,  each  having  a  heating  surface  of  6  182  sq.  ft.,  and 
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1.  Old  and  New  Boiler  House. 

-I!.  LowEE  Flooe  of  Engine  Room,  showing  Feed  Pumps. 


2.  Tops  of  Boilers  showtno  Steam  Piping. 
4.  No.  2  Circulating  Pump  Room. 


coal  passes  through  valves  at  the  bottoms  of  the  bunkers  into 
movable  boxes  run  on  rails  suspended  from  the  bunkers,  but  the 
-shoots  for  the  stokers  arc  fixed.  Coal  may  be  taken  from  different 
bunkers  to  different  stokers  by  this  means.  Extra  mouthpieces 
will  be  fitted  to  the  existing  bunkers  to  feed  a  separate  runway  of 
boxes  for  the  new  boUers. 

Ash  Handling  Plaijt. 

With  the  first  eight  boilers  installed  the  process  of  handling  the 
ashes  was  as  follows  :  The  ashes  were  discharged  throiigh  dumping 
doors  at  the  back  of  the  chain  grate  to  the  ash  jiits  underneath, 
from  which  they  were  allowed  to  fall  to  the  ash  basement  floor. 
After  this  they  were  cooled  and  shovelled  into  main  conveyor,  to 
be  taken  to  the  ash  bunker.  The  ashes  could  be  discharged  through 
shoots  cither  into  railway  wagons  or  carts. 

With  the  new  north  ext<>nsion  to  the  boiler  house,  pneumatic 
ash  handling  plant  is  boing  constructed,  which  will  deal  with  the 


rated  to  evaporate  20  000  lb.  of  water  per  hour  with  a  working  pres- 
sure of  180  lb.  per  sq.  in.  The  boilers  are  each  fitted  with  a  Babcock 
&  Wilcox  superheater  of  1  389  sq.  ft.  heating  suiface,  which  gives 
a  superheat  of  about  150°?.  There  are  two  chain  grate  stokers  to 
each  boiler,  having  a  total  grate  area  of  120  sq.  ft.,  and  driven  by 
means  of  chains  from  a  shaft  in  the  ash  basement.  The  stokers  of 
the  last  four  boilers  installed  were  fitted  with  drop  links.  The 
driving  motors  for  the  chain  grate  stokers  are  situated  in  the  ash 
basement. 

Four  other  Babcock  &  Wilcox  wat<-r-tube  [marine  type  boilers 
are  at  present  \mder  ejection,  each  having  a  heating  surface  of 
6*121  sq.  ft.,  and  rated  to  evaporate  38  000  lb.  of  water  per  hour 
with  a  working  pressure  of  ISO  lb.  per  sq.  in.  gauge,  though  designed 
for  200  lb.  per  sq.  in.  These  boilers  are  each  fitted  with  sujjcr- 
heaters  of  1  510  sq.  ft.  heating  surface,  which  gives  a  superheat  of 
about  150°F.  at  normal  load.     Tliere  are  two  chain  grate  stokers 
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to  each  boiler  of  224  sq.  ft.  total  area  for  balanced  draught.  The 
stokers  are  driven  by  means  of  chains  from  a  shaft  in  the  ash  base- 
ment. The  driving  motors  of  the  stokers  on  the  north  portion  are 
himg  from  the  ash  basement  ceihng.  and  drive  through  reduction 
gear.  Each  pair  of  boOers  forms  a  complete  and  independent  imit, 
with  its  own  fans,  stoker  motors,  steam  piping,  &c.  Views  in  the 
boiler  house  and  of  the  overhead  piping  are  given  in  Fig.  4. 
Flues  and  Economiser.s. 
So  far  as  the  first  eight  land-type  boilers  are  concerned,  special 
attention  has  been  given  to  making  the  flues  as  short  as  practicable, 
with  easy  curves  and  rounded  corners.  To  facilitate  the  cleaning 
of  the  flues,  sliding  doors  have  boen  provided  in  the  bottom  of  the 


Scale  oF  Feet. 
Fig.  5. — Plan  and  Section  of  No.  2  Pump  Room. 


main  flues,  so  that  the  soot  may  be  dropped  into  barrows  at  the  ash 
basement  level  and  taken  to  the  main  conveyor.  The  economiseis 
consist  of  360  tubes  each,  one  for  each  battery  of  two  boilers,  and 
erected  above  the  main  flues,  so  that  the  gases  travel  upwards  from 
the  flues  thi-ough  the  economisers  to  the  chimney.  For  the  four 
new  boilers  at  present  nearing  completion,  superposed  economisers 
of  the  latest  "  Tri  "  tube  type,  with  cast-iron  tubes,  are  being  in- 
stalled. There  are  189  tubes  in  each  economiser,  having  a  total 
surface  of  3  175  sq.  ft. 

There  are  two  brick  chimneys,  9  ft.  internal  diameter  and  200  ft. 
high  above  firing  floor  level.  The  chimneys  for  tbe  north  exten- 
sion, two  in  number,  will  be  of  steel.  76  ft.  above  firing  floor  level, 
there  being  one  chimney  for  each  battery  of  two  boilers. 


Feed  Pumps. 

There  are  four  Weir  reciprocating  tj-p^  (see  Fig.  4)  feed  pumps, 
situated  on  the  engine  room  lower  floor  in  front  of  the  brick  chimneys. 
The  first  two  pumps  iastalled  are  capable  of  delivering  80  000  lb. 
of  wat.'r  p'r  hour  against  the  boiler  pressure  of  ISO  lb.  p?r  square 
inch.  The  other  two  have  a  capacity  of  120  000  lb.  of  water  per 
hour.  Besides  the  ordinary  stop  valve  at  the  pump,  there  is  a  valve 
with  an  extended  spindle  passing  through  the  chinmey  to  the  boder 
house,  with  which  the  firemen  can  regulate  the  speed  of  the  pump. 
Above  the  wheel  on  this  spindle  in  the  boiler  house  is  a  gauge  showing 
the  pressure  of  the  feed  water,  and  on  this  gauge  the  strokes  of  the 
pump  can  be  plainly  observed. 

Two  other  Weir  steam-driven  turbine  feed  pumps,  with  a  capacity 
of  200  000  lb.  of  water  per  hour,  are  being  placed  on  the  engine  room 
lower  floor  between  the  existing  pairs  of  reciprocating^feed  pumps 
for  the  north  extension  of  the  boiler  house.  The  feed  to  these 
boilers  will  be  regulated  by  Crosby  automatic  regulators. 

Generating  Plant. 

The  main  steam  plant  consists  of  two  Willans  disc  and  drum  steam 
turbines  (see  Fig.  6),  each  having  a  nominal  capacity  of  5  000  kW, 
at  1  500  revs,  per  min.,  but  each  capable  of  deaUng  with  an  over- 
load of  7  500kWforhalf-an-hour  and  two  Zoelly  pure  impulse  tur- 
bines, made  by  the  English  Electric  Company,  Ltd.,  each  having  a 
normal  capacity  of  5  000  kW,  in  accordance  with  E.S.C.  rating.  The 
two  original  2  000  kW  Willans-Parsons  turbines  have  been  removed 
to  make  room  for  the  above  sets,  the  first  of  which  has  been  com- 
pleted. The  speed  of  the  new  sets  is  3  000  revs,  jwr  min.,  and  it 
has  been  possible  to  utilise  the  bulk  of  the  original  foundations. 

Immediately  underneath  each  turbine  is  a  surface  condenser, 
wfiich,  in  the  case  of  the  Willans  disc  and  jdrum  turbines,  is  of 
9  200  sq.  ft.  coohng  surface  in  the  main  condenser,  and  255  sq.  ft. 
in  the  auxiUary  condenser,  both  sets  being  fitted  with  vacuum 
augmentors.  Each  of  these  condensers  is  provided  with  a  three - 
thi-ow  Edwards  air  pump,  driven  by  an  electric  motor,  having  on 
the  end  of  the  air  pump  crank  shaft  a  force  pump,  which  lifts  the 
discharge  to  the  Lea  recorder  on  the  upper  engine-room  floor,  where 
the  steam  used  p3r  hour  is  continuoiisly  measured  before  being 
allowed  to  gravitate  to  the  hot  well.  The  coohng  surface  of  the 
two  condensers  fitted  with  the  Zoelly  turbines  is  9  500  sq.  ft.,  and 
they  are  provided  with  air  extraction  plant  consisting  of  Mirrlees- 
Watson  steam  jet  multi  ejectors,  fitted  with  rotary  water  extraction 
pumps,  driven  by  6i  B.H.p.  motors.  Lea  recorders  for  the  discharge 
are  also  fitted,  as  in  the  case  of  the  other  two. 

Circulating  Water  Arrangements. 
The  circulating  water  for  the  condensers  is  taken  from  the  Biver 
Tay,  and  two  pump  rooms  for  this  purpose  have  been  sunk  at  the 
waterside,  constructed  of  reinforced  concrete.  The  first  pump  room 
laid  down  is  14  ft.  internal  diameter  and  27  ft.  deep  from  the  groimd 
level  to  the  bottom  floor.  On  the  river  side  of  the  pump  room  are 
two  setthng  tanks,  the  change  in  the  velocity  of  the  water  precipitat- 
ing the  mud  which  may  have  been  carried  through  the  gratings  on 
the  inlets.  The  setthng  tanks  have  removable  covers  for  cleaning. 
The  pump  room  is  equipped  with  two  16  in.  diameter  vertical  spindle 
centrifugal  pumps,  situated  on  the  bottom  floor  below  the  lowest 
water  level,  and  driven  direct  by  two  vertical  direct-current  motors 
of  63  B.H.P.,  installed  at  ground  level.  The  motors  are  started  and 
stopped  from  the  engine  room,  and  have  a  wide  range  of  speed 
regulation.  The  main  circulating  water  pipes  from  this  pump  room 
to  the  engine  room,  and  the  discharge  pipe  into  the  river,  are  30  in. 
in  diameter,  and  rest  on  a  reinforced  concrete  raft  supported  by 
reinforced  concrete  piles. 

The  other  pump  room  (see  Figs.  4  and  5)  consists  essentially  of 
two  reinforced  concrete  cyhnders  extending  31  ft.  deep  below  wharf 
level,  and  11  ft.  2  in.  in  diameter,  which  are  united  into  one  chamber 
ton  at  the  top,  on  the  floor  of  which  the  driving  motors  are  placed.  Many 
^  difficult  problems  had  to  be  faced  in  the  design  and  construction  of 
this  pump  room,  owing  to  the  available  space  being  fimited  by  the 
existing  concrete  piles  and  braces  of  the  river  wharf,  in  many  casts 
the  clearances  being  only  a  few  inches.  One  of  the  great  advantages 
of  the  situation  of  this  pump  room,  however,  was  the  fact  that  it  lay 
adjacent  to  the  deep  wat<>r  chaimel  of  the  river,  immediately  in  front 
of  the  wharf,  which  has  to  be  kept  constantly  dredged  by  the  Harbnm- 
Authorities  to  allow  of  the  large  jute  cargo  boats  from  Calcutta 
discharging  their  cargoes.  One  27  in.  pump  is  installed  in  each 
cylinder.  This  is  also  of  the  vertical  spindle  centrifugal  type,  and  Ls 
rated  to  deliver  12  000  gallons  per  minute  against  a  total  head  of  35  ft. 
The  pumps  are  driven  by  three-phase  shp-ring  motors  of  240  h.p. 
each.  The  pumps  are  below  water  at  all  tides,  the  maximum 
rise  and  fall  of  the  tide  in  the  river  being  nearly  20  ft.  In  order  that 
the  pumps  could  be  started  and  stopped  from  the  engine  room,  it 
was  decided  to  install  contactor  starting  gear,  and  this  was  housed 
in  a  special  apartment  on  the  ground  level,  owing  to  the  hmited 
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space  available  and  the  prevalence  of  damp  in  the  pump  room  itself. 
The  contactor  gear  has  been  arranged  so  that  full-load  speed  and  a 
reduced  speed  at  light  loads  can  be  obtained  at  viiti  by  means  of 


42  in.  discharge  pips  has  not  yet  been  constructed,  the  existing 
30  in.  discharge  pipe  being  still  used.  Owing  to  the  extensive  rise 
and  fall  of  the  tide,  and  the  situation  being  exposed  to  storms,  the 


Fig.  0. — General  View  of  Engine  Room. 


1  lo.  7. — Interior  of  CLErftjoTON  Sdb-Station. 


rotor  resistance.  The  main  circulating  pipa  from  this  pump  room 
is  42  in.  in  diameter,  and  is  of  cast  iron,  resting  on  a  reinforced  con- 
crete raft  supported  by  reinforced  concrete  piles.    The  corresponding 


screening  p'ant  was  made  simple  and  of  heavy  construction,  with 
plain  screens  of  perforated  metal,  arranged  to  be  drawn  up  by  hand 
when  necessary. 
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Generators. 

There  are  four  main  generators,  each  giving  5  000  kW  at  0-8 
power-factor,  three-phase  at  50  p?riods  and  6  600  V,  two  running  at 
1  500  revs.  p?r  min.,  and  the  other  two  at  3  000  revs,  por  min.,  all 
by  the  EngUsh  Electric  Company.  Ventilation  in  the  case  of  two  of 
the  machines  is  obtained  by  external  fans  driven  by  30  b.h.p 
motors,  while  with  the  other  two,  recently  installed  ventilating 
fans  are  fitted  on  the  rotors  of  the  machines.  There  are. two  auxiU- 
ary  direet-ciirrent  generators,  coupled  to  two  Willans  central  valve 
type  engines,  used  as  a  stand-by  for  driving  the  works  power 
direct-current  system.  A  small  boost-pr  situated  ■  on  the  uppsr 
engine  room  floor  consists  of  a  23  b.h.p.  motor  and  a  15  kW  generator 
used  for  charging  the  battery.  There  are  two  motor -generators 
situated  on  the  lower  engine-room  floor.  One  is  a  single-ended 
machine,  consisting  of  a  three-phase  6  600  V  motor,  coupled  direct 
to  a  300  kW  direct-current  generator,  generating  at  400  to  460  V. 
The  other  is  a  double-ended  machine,  consisting  of  a  three-phase 
motor  in  the  centre,  driving  two  direct-current  generators  of 
150  kW,  generating  at  200  to  230  V.  These  motor-generators  are 
used  for  feeding  the  district  round  the  station  and  for  supplying 
the  works  motors. 

A  battery  situated  on  the  fourth  floor  of  the  switch  house,  con- 
sists of  102  Tudor  cells  in  lead-lined  wood  boxes,  supported  on  glass 
oil  insiJators.  Its  purpose  is  to  operate  the  oil  switches,  and  to 
act'as  a  stand-by  for  works  lighting  and  auxiliary  plant. 
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the  British  Thomson-Houston  type.  Field  suppression  switches 
have  b^en  fitted  to  the  last  two  machines.  Sp^cial  attention  has 
been  g  ven  to  the  earthing  of  the  framexvork  throughout  in  a  very 
sub.-itantial  manner. 

All  extensions  to  the  switchgear  have  been  made  on  the  hnes  of 
the  original  scheme,  with  small  improvements  which  have  been 
suggested  by  experience. 

Sub-stations. 
There  are  seven  sub-stations  besides  the  part  of  the  main  generating 
station  allotted  to  the  sub-station  machinery.  These  are  situated  at 
Clepington,  Lochee,  Dudhop?,  Walton,  Docks,  Broughty  Ferry  and 
Downfield.  The  Dudhope  sub-station 'is  part  of  the  old  generating 
station,  altered  to  suit  circumstances.  The  buildings  are  plain, 
and  lighted  from  the  roof.  In  the  case  of  Clepington  (Fig.  7)  and 
Lochee,  the  transformers  and  rotary  converters  are  on  the  ground 
floor,  while  fhe  high  and  low-tension  switchgear  is  situated  on  a 
gallery  7  ft.  8  in.  above  the  floor  level.  The  extra-high-tension 
switchgear  is  in  similar  moulded  concrete  cells  to  the  switchgear 
of  the  main  station,  but  the  oil  switches  are  mechanically  operated. 
This  latter  also  applies  to  the  Dudhope  sub-station.  The  bus  bars 
are  so  arranged  that  various  sections  may  be  separated  if  desired. 
In  the  Clepington  sub-station  there  are  four  rotary  converters, 
supplied  by  the  British  Westinghouse,  now  the  Metropohtan- 
Vickers  Electric  Company,  Ltd.,  each  of  550  kW  capacity.  All 
these  machines  are  booster  controlled,  one  being  arranged  for  self- 
synchronising.  The  machines  arc  capable  of 
giving  any  voltage  from  400  to  550  V  on  the 
direct-current  side  and  are  each  fitted  with 
double  throw-over  switches  so  that  they  can  be 
either  shunt-woimd  machines  for  lighting  or 
compoimd-wound  machines  for  traction. 

At  Lochee  there  are  two  250  kW  machines, 
booster  controlled,  400  to  550  V  on  the  direct- 
current  side,  and  at  the  Docks  two  750kW  react- 
ance controlled,  self-synchronising  machines,  400 
to  440  V  on  the  direct-current  side,  also  at  Walton 
two  .500  kW  booster-controlled  machines,  with 
tappings  on  the  transformer  to  give  400  to  440  V, 
and  500  to  550  V  on  the  direct-current  side. 
All  the  machines  at  these  sub-stations  were 
suppUed  by  the  British  Westinghouse  Company, 
now  the  Metropolitan- Vickers  Electric  Company, 
Ltd. 

The  extra-high-tension  switchgear  for  Lochee 
is  similar  to  that  described  for  Clepington,  while 
the  switchgear  at  Walton  and  Docks  sub-stationa 
is  of  the  truck,  draw-out,  ironclad  type,  supplied 
by  Messrs.  The  British  Thomson-Houston  Com- 
pany, Ltd.  At  Dudhope  there  are  three  750  kW 
rotary  converters,  reactance  controlled,  400  to 
550  V  on  the  direct-current  side,  supplied  by 
Messrs.  The  British  Thomson-Houston  Comjjany, 
Ltd.,  while  at  Broughty  Perry  sub-station  there 
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Fig.  8. — Maximum  Daily  Load  Cukvk  and  Minimum  Daily  Load  Curve  at  Carolina    is  one  rotary  converter,  300  kW  capacity,  400  to 
iPoET  E.H.T.  Generating  Station,   following   on  with  Succeeding    12-hours  Load    440    y     q^     the     direct-current     side      by    the 

Westinghouse       Company, 


Curve  for  an  Ordinary  Day  in  Eacu  Case. 


Switchgear. 

The  extra-high-tension  switchgear  is  contained  in  a  separate 
chamber,  and  occupies  three  floors.  The  ground  floor  is  occupied 
by  the  cable-dividing  boxes,  and  isolating  switches.  The  'bus  bars 
are  on  the  first  floor,  and  the  oil  switches  on  the  second,  so  as  to  be 
free  and  easily  accessible.  The  whole  of  the  extra  high-tension 
switchgear  is  contained  in  moulded  concrete  cells,  no  brickwork 
of  any  kind  being  used.  The  'bus  bars  are  in  duplicate,  and  the  two 
sets  can  be  paralleled  through  an  oil  switch.  The  oil  switches  have 
two  breaks  psr  pole,  and  ^acli  of  the  three  phases  is  contained  in  a 
separate  cell.  The  opening  and  closing  of  the  switch  is  effected  by 
the  release  of  powerful  springs.  The  mechanism  is  so  arranged 
that,  after  the  switch  is  either  opened  or  closed,  the  motor  com- 
presses the  spring  ready  for  the  next  operation. 

The  whole  of  the  switchgear  was  supplied  by  the  British  Thomson- 
Houston  Company.  The  alternating-current  control  boards  and 
the  direct-current  main  boards  are  situated  on  a  gallery  11  ft.  above 
engine  room  upjjer  floor  level.  The  boards  are  of  white  marble. 
On  the  alternating-current  control  board,  indicating  lamps  show 
whether  the  oil  switches  are  in  or  out.  Synchroscopes  with  indi 
eating  lamps  and  frequency  indicators  are  mounted  on  swing  panels 
at  each  end  of  the  board  in  full  view  of  the  operator.  Triple  pole 
time  limit  overload  relays  are  used  on  the  feeder  and  motor  gene- 
rator panels.  A  T,rril  regulator  is  fitted  on  each  generator  panel, 
and  the  generators  are  also  fitted  with  balanced  protective  gear  of 


British  Westinghouse  Company,  and  one 
300  kW  "La  Cour  "  motor  converter,  by  Messrs. 
Bruce,  Peebles  &  Company,  with  a  boosting  transformer  to  give 
400  to  440  V,  or  500  to  550  V  on  the  direct-current  side. 

Distribution. 

The  extra-high-tension  cables  are  three-core,  pajx-r-insulated,  lead- 
covered,  double  steel  armoured,  and  jute  protected  cables,  with  a 
Board  of  Trade  earthing  strip  below  the  lead,  and  insulated  from  it 
by  a  strip  of  paper.  At  present  from  the  generating  station  there 
are  20  extra-high-tension  feeders  to  the  various  converting  sub- 
stations and  consumers"  sub-stations  of  from  0-15  to  0-1  sq.  in. 
sectional  area,  with  a  total  mileage  of  44  miles.  Special  precautions 
were  taken  where  extra-high-tension  cables  cross  the  local  railway 
hnes.  The  cables  are  laid  direct  in  the  ground  at  an  average  depth 
of  3  ft.  6  in.  The  joints  are  of  the  usual  extra-high-tension  type, 
each  phase  being  stepped.  The  Board  of  Trade  strip,  lead  and 
armour  are  electrically  continuous  throughout.  The  joints  when 
completed  were  troughed  and  run  soUd  in  bitum<m. 

There  are  at  present  24  static  sub-stations  on  consumers'  premises 
which  are  suppUed  at  about  6  300-V,  50-periods,  three-phase  alter- 
nating current,  which  is  transformed  down  to  the  voltage  required 
on  the  consumers'  side,  generally  440  V.  The  aggregate  in  horse- 
power connected  through  these  sub-stations  is  approximately 
9  000  H.p.  in  alternat :ng-current  motors.  ?  ", 

Keferring  to  Fig.  8  the  output  shown  for  the  ye.ir  is  only  about 
half  of  what  it  is  expected  to  be  as  soon  as  the  trade  in  Dundee 
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(which  has  rccentlj'  been  in  a  very  depressed  cnndition)  resumes 
its  n  rmal  state,  aa  many  new  consumers  have  been  added  during 
the  lull. 

As  60  )n  as  the  contemplated  cxtensi  ns  ar.-  underway,  whether 
the  supply  be  from  the  proposed  Hyciro-Electric  Scheme  in  the 
adjacent  Highlands,  or  from  new  steam  plant,  the  demand  is 
expected,  in  a  few  j-ears,  to  reach  the  figure  of  between  30  000  and 
40  000  kVV. 


In  conclusion,  we  should  like  to  thank  Major  H.  Richardson, 
O.B.E.,  M.C.,  general  manager  of  the  Dundee  Corporation  elec- 
tricity department,  for  giving  us  this  opportimity  of  describing  the 
development  of  an  interesting  supply  system.  In  the  ordinary 
course  of  events  members  of  the  Incorporated  Mimicipal  Electrical 
Association  would  have  been  able  to  visit  the  Carohna  Port  station 
during  the  Dundee  Convention,  but  we  hope  that  this  article  will,  in 
some  measure,  take  the  place  of  a  psrsonal  inspection. 


Zig-Zag  Leakage. 


By     LAURENCE    U.    A  CAKR.    BI.So.Teoh.,    M.I.E.E. 

In  order  to  calculate  the  zigzag  leakage  in  an  indnction     per  slot,  which  is,  owing  to  the  units  chosenfor  flux,  equal  to 
motor  it  is  necessary  to  determine  the  magnetomotive  force     the  permeance  A,  is  equal  to  twice  the  average  value  of  yMXx 
acting  at  any  instant  on  each  element  of  the  jjath  from  stator     taken  between  the  limits  x=o  a#d  x=pi, 
to  rotor   and   vice  versa,  as  well  as  the  permeance  of  that  - 

path.     The  magnetomotive  force  can  quite  easily  be  calculated  ^^ 

if  the  stator  and  rotor  conductors  be  replaced  by  an  equivalent  ^-'^ 

solenoid  (Fig.  1).  For  convenience  in  fixing  ideas  the  rotor 
will,  for  the  moment,  be  imagined  to  have  more  slots  than  the 
stator.  A  rotor  tooth  such  as  A  in  Fig.  1,  exactly  opposite  a 
.stator  tooth,  will  have  no  magnetomotive  force  acting  between 
it  and  the  stator.  As  the  tooth  travels  along,  however,  the 
position  of  the  turns  of  the  imaginary  equivalent  solenoid 
will  change,  and  in  effect  turns  will  move  from  slot  to  slot  so 
as  to  link  the  tooth  and  thus  produce  a  magnetomotive  force 
between  the  rotor  tooth  and  the  stator  tooth  or  teeth  which 
happen  to  be  opposite. 

When  a  rotor  tooth  is  exactly  opposite  a  stator  slot,  as  B 
in  Fig.  1,  some  turns  will  be  linking  the  tooth  one  way  and 
some  the  reverse  way,  so  that  there  will  be  flux  both  entering 
and  leaving  that  particular  tooth.  The  cycle  will  not  be 
completed  until  the  rotor  tooth  has  moved  a  full  stator  slot 
pitch  and  is  again  carrying  no  flux. 


Considering  the  turns  linking  the  left-hand  side  of  the 
tooth,  if  a;  be  the  movement  of  the  rotor  tooth  from  zero 
position,  that  is,  opposite  a  stator  tooth,  then  as  the  tooth 
moves  to  p2>  tbat  is,  a  rotor  slot  pitch,  the  ampere-turns  M 
will  increase  from  zero  in  the  ratio  xjp^  where  ^Jj  is  the 
stator  slot  qitch.  After  the  tooth  has  arrived  at  jiij,  and  to 
the  close  of  the  cycle,  the  ampere-turns  remain  constant  at 
the  value  p^  ^^  terms  of  the  stator  ampere-wires  per  slot 
If  ).x  be  the  instantaneous  permeance  between  the  rotor  tooth 
and  stator  tooth  considered,  then  the  instantaneous  flux  in 
some  units  is  M}^. 

It  is  unnecessary  to  trace  where  this  flux  crosses  back  again 
between  stator  and  rotor,  since  even  if  the  flux  does  not 
recross  or  zigzag  back  across  the  air-gap  at  once,  yet  under 
the  next  or  further  pole  of  opposite  sign  teeth  are  passing 
tlirougti  the  same  changes  which,  with  the  number  of  slots  in 
use,  average  up  to  about  the  .same  total  permeance  at  any 
instant.  This  llux,  however,  does  not  link  with  all  the  turns 
of  the  equivalent  solenoid,  the  proportion  of  total  turns  ])er 
rotor  tooth  nut  clearly  being  x/jj.  up  to  x=p2,  and  unity 
beyond  that  value.    This  ratio  may  be  denoted  by  y. 

Effective  Linkages. 

The  value  of  the  effective  linkages  is  then  given  by  the 
average  value  of  yMXx. 

An  exactly  similar  cycle  is  taking  place  (though  in  the 
reverse  sequence)  with  respect  to  the  turns  crossing  to  the 
right-hand  side  of  the  tooth. 

Hence  the  total  elTective  linkages  per  stator  ampere-wire 


De 

M 


finition  of  symbols  : — 

Magnetomotive  force,  across  air-gap  (instantaneous)  in  terms  of 

stator  ampcrc-wires  per  slot. 
Instantaneous  permeance  per  centimeter  length  of  core. 
Proportion  of  conductors  linking  with  the  leakage  flux. 
Air-gap. 

:Stator  slot  pitch. 
Rotor  slot  pitch. 

Stator  tooth  breadth,  measured  at  air-gap. 
Rotor  tooth  breadth,  measured  at  air-ga]). 
('i  +  '2)/2=Mcan  of  stator  and  rotor  tooth  breadths. 
Half  difference  of  stator  and  rotor  tooth  breadths, 
((j— <2)/2  where  «i><2, 
('a— 'i)/2  where  <2>(». 
Average  permeance  pcf  centimeter  of  core  per  stator  ampere-wire 

per  slot. 


July  15,  1921. 


THE  ELECTRICIAN. 


77 


There  are  two  main  cases  to  be  considered,  each  with  two 
subdivisions. 

Case  I.,  where  Op,,  and  <i  >^. 

Case  la.,         where  t  >p«,  and  t-^  >ti. 

Case  II.,         where  y2>^  and  ii>i2. 

Case  Ila.,      wherep.2>^  ^nd  t2>li- 

The  curves  for  M,  l,:,  y,  flux  and  linkages  are  shown  in 
Fig.  2  for  a  typical  example  of  Case  I.  The  following 
expressions  hold  good  for  all  the  cases  considered  : — 

From    x=o    to  x=pi,  M=xlpi     and  y^=xlp2- 
From    x=p2  to  x=pi,  M^p„jpi,  and  y=l'0. 
Above  x=t,  1    is  zero,  so  that  a;=<  is  the  upjjer  limit  of 
integration  in  every  case. 

Case  I. 

Here    t>p„,    t^>t2,  tu  =  {ti  —  t.)ld. 
From  x—o  to  x=t^,  X^—t^lS. 
From  x=td  to  x=t,  k^=(t—x)ld. 


.       2    r  r'"  xH,   ,     ,    c^"-    x^    ^        ^  ,    , 

A=r— {   /        ?  rfx+  {t-x)dx-\- 

OPl  U  0    P1P2  J  U  PiP2  J 

2_jrx%~y"    r  tx^       x*  -iPi 

~6p,\L^PiP2Jo      L^PiPz    ipiVU-^ 


^'  (t—x)d: 
:Pi 


V- 


2   f  LAi^    ,     Ip 


+  T 


dh'-h' 


'x\ 


(i~v^y 


__ tj, 

^PlV^PlPz^h^iPl        ^PlPi  iPiP2 

and  since  td^  {t^—t)=  —  t^,i 

dpA    3p^p2  4pipo        pi  2       /■ 

Case  la. 

The  original  expression  for  is  exactly  the  same  except  that 
«2  is  replaced  by  t^,  and  since  in  this  case  tg,=  {1^—1^)12,  the 
expression  t^^  (ti—t)  becomes  —ta*  as  before,  so  that  tte  solu- 
tion for  this  case  is  identical  with  that  for  Case  I. 

Case  II. 

Here  p,>«  and  <i><2,  «i;=  («i— «2)/2. 

The  expression  for  is  the  same  as  for  Case  I.,  except  that  the 
upper  limit  of  the  second  integral  is  now  "  t  "  and  the  third 
integral  disappears. 

,       2  /  f'-'xH^  ,    ,    /•'    a;2  -i 

yt=V— I  I    'dx-j- I    (t—x)axf 

OPi^JoPiP2  JtaPiPi  > 

—  2  /rji^T"  I  rj^  _ j!L  "1' 

^^PiViJ>PiViJa      i3piP2     ^PxTiJu 


J^ tti 

iPi    3pij?2    ^PxTi 
and  since  id^(<o— f)=-~'d* 

^pA  ^PiPi      ^piP-i  / 

Qdp^^P2 
Case  Ila. 

Just  as  in  Case  la.,  the  effect  of  replacing  f,  by  ti  is  cancelled 
out  by  rewriting  ta  in  the  form  (ij— *i)/2  so  that  the  solution 
for  this  case  is  the  same  as  that  for  Case  II. 

If  Fig.  2  be  examined  it  will  be  seen  that  the  resulting  curve 
of  yM}.^  is  practically  identical  with  the  dotted  curve  obtained 
by  taking  the  three  straight  line  laws  throughout,  that  is 
y^xjpo,  M=xIpi,  and  1^=  (t—x)ld. 

Hence  to  a  close  degree  of  accuracy,  the  simpler  form  may 
be  written 


A=i 


hi: 


x^{t—x) 


dx 


PtPi 
__  2  r  ta^  x*    -|< 

^PlijPlPi     ^PiPiJo 

t^ 

&dpi^P2 


This  form,  being  simpler  to  deal  with,  and  giving  results 
within  2  or  3  ]jer  cent,  of  the  correct  value,  is  much  more  con- 
venient, and  is  the  form  recommended  for  ])ractical  use. 

Where  the  rotor  has  fewer  slots  than  the  .stator,  it  is  clear 
that  the  same  expression  may  be  used  with  subscripts  reversed, 
to  give  the  permeance  Ao  referred  to  a  rotor  slot. 

The  permeance  li  per  stator  ampere-wire  per  slot  equals  Aj 
multiplied  by  the  ratio  stator  slots/rotor  slots,  or 

Ai=j).^;.2/Pi. 

Hence  the  exact  form  for  Case  I.  becomes 

^Pl\       ^PlP'2  ^PlP-l 

and  for  Case  II. 

Gdpi^Po ' 

while  the  approximate,  or  practical,  form 

Gdpi'pi 

remains  unaltered,  whether  the  rotor  slots 
number  than  the  stator  slots. 


A=. 


1- 


Pi    U-lhY] 
^  !      J 


ire  more  or  less  in 


Tram>vays  and  Road  Construction. 

At  the  Conference  of  the  Institution  of  Mtjijicipal  and  County 
Engineeks,  which  was  held  at  Birmingham  last  week,  Mr.  Herbert 
H.  Humphiies  (Birmingham  City  engineer  and  surveyor)  read  a 
Paper  on  "  The  Extension  and  Co-ordination  of  arterial  road 
schemes  in  the  ilidlands."  He  emphasised  the  urgent  necessity 
of  some  definite  scheme  of  co-operation  between  local  authorities 
for  areas  having  interests  more  or  less  common  to  all,  in  regard  to  the 
extension  and  co-ordination  of  arterial  road  schemes  as  well  as 
general  town-planning  and  other  matters  of  imijortance  such  as 
transport,  water  supply,  provision  of  hght  and  power,  &c. 

In  considering  the  improvement  of  arterial  roads  long-sighted  views 
were  necessary,  and  the  planning  must  be  undertaken  uj^on  generous 
Unes  if  satisfactory  provision  was  to  be  made,  not  only  for  the  vastly 
increased  traffic  which  was  coming,  but  also  for  that  traffic  to  travel 
safely  at  very  much  higher  speeds  than  at  j^resent.  In  Birmingliam 
the  following  widths  were  adopted  : — Main  arterial  roads  (including 
"  radial  "  and  "  ring  "  roads)  in  the  suburban  areas,  120  ft.  ;  in  the 
more  built-up  areas,  110  ft.  Secondary  arterial  roads  :  If  carrying  a 
tramway  or  subject  to  or  likely  to  carry  an  exceptional  amount  of 
through  traffic,  80  ft.  ;  if  not  subject  to  such  conditions,  65  ft.  ; 
local  through  communication  roads,  .55  ft.  There  were  arterial 
roads  of  national  importance  in  connection  with  which  it  was  advis- 
able to  have  a  greater  width.  The  Birmingham  arterial  road  cross 
section  provided  for  a  space  in  the  centre  of  the  roads  for  a  tramway 
track  upon  wooden  sleeper  or  hght  railway  construction,  of  a  width  of 
33  ft.,  leaving  sufficient  room  in  the  space  so  reserved  for  trees  and 
also  a  narrow  strip  of  standing  room.  On  either  side  of  the  central 
strip  was  a  carriageway,  24  ft.  in  width,  on  the  other  side  of  each  of 
which  was  a  footpath  19  ft.  6  in.  in  width.  For  roads  within  town 
limits  that  form  of  construction  had  many  advantages.  It  placed 
the  provision  for  tramways  in  the  centre  of  the  road,  and  thus 
furthest  from  the  road  boundaries,  and  should  the  reservation  not 
-be  required  for  that  purpose  it  might  be  utilised  for  motor  omnibus 
traffic,  overhead  trolly  railless  oars,  or  other  fast  travelhng  vehicles. 

In  connection  with  the  form  of  cross  section  to  be  adopted,  the 
possiliiUty,  and  especially  on  those  lengths  of  road  connecting  up 
urban  areas,  the  proljability ,  of  provision  being  required  for  tramways 
must  be  borne  in  mind,  despite  the  opinion  of  those  who  contended 
that  such  means  of  conveyance  would  shortly  be  superseded.  The 
great  cost  of  construction  and  maintenance  of  tramways  upon  the 
ordinary  solid  method  of  construction  might  retard  and  even  prevent 
extensions  of  tramways  upon  that  system,  but  that  did  not  apply  to 
those  constructed  upon  sleeper  track  or  Ught  railway  principles, 
which  system,  given  sufficient  traffic  demands,  would  always  prove 
a  formidable  opponent  to  motor-omnibus  competition.  The  sphere 
of  usefulness  of  such  tramways  might  he  greatly  extended,  especially 
in  the  way  of  carrying  goods  and  produce,  connections  being  made 
to  warehouses,  markets,  railway  goods  stations,  clearing  stations,  &c. 
The  all-night  usage  of  such  tramways  was  not  objectionable,  as  in  the 
case  of  the  soUdly  constructed  tramways,  as  noise  fiom  it  was  reduced 
to  a  minimum.  It  would  therefore  appear  to  be  wise  when  consider- 
ing the  width  for  arterial  road  development  to  allow  sufficient  space 
to  provide  for  such  possibiUties. 
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The   Prince   of   Wales   at    Trafford   Park, 


Visit  to  the  Works  of  the  Metropolitan-Vickers  Electrical  Go. 


Accompanied  by  Lord  Dt^rby,  ths  Lard  Mayor  and  Lady  Mayoress 
ofjManchester,  ILR.H.  the  Pkince  of  Wales  on  Julj-  7th  visited 
the  works  of  the  Metropolitan- Vickers  Electrical  Company  during 
his  Lancashire  tour.  Better  known  perhaps  under  its  original 
name  of  the  British  Westinghouse  Company,  the  works  in  1917 
became  a-ssociatcd  with  the  Vickers  and  Jletropolitan  Carriage  & 
Wagon  Companies,  and  the  passing  of  the  financial  control  into 
British  hands  was  followed  by  a  change  of  name.  Incidentally 
it  may  be  remarked  that  the  change  has  in  no  way  disturbed  the 


Fig.  1. — Arrival  of  tjie  Prinxe  of  Wales  at  the  Metropolitan-Vickers 
Works — ^The  Presentations. 


cordial  relations  which  exist  between  it  and  the  parent  company, 
the  Westinghouse  Company,  of  Pittsburgh,  U.S.A.,  and  the  Metro- 
politan-Vickers  Company  is  able  to  reinforce  its  own  extensive 
experience  with  the  techiiical  and  manufacturing  knowledge  of  the 
parent  company. 

Recent  Extexsion.s. 
The  works  were  established  on  such  a  large  scale  twenty  years 
ago  that  they  have  changed  less  than  the  growth  of  the  Company 
might  lead  one  to  anticipate.  Considerable  additions  and  ex- 
tensions, however,  have  been  made.  The  main  policy  in  extending 
has  been  to  make  the  most  effective  use  of  existing  manufactuiing 
space  and  crane  equipment,  and  consequently  many  of  the  ex- 
tensions have  been  made  to  accommodate  non-manufactiu-ing 
activities.  The  main  shops  are  erected  on  a  site  70  acres  in  extent, 
one-half  of  which  is  under  roof,  an  area  of  55  acres  being  also  avail- 
able for  future  developments.  The  main  machine  shop  is  900  ft. 
long  by  444  ft.  wide.  Including  the  ground  floor  and  three  galleries 
it  affords  a  manufacturing  area  of  nearly  three  quarters  of  a  million 
square  feet.  The  foundries,  foige  and  other  departments  are  built 
on  similar  proportions.  The  main  machine  shop  includes  depart- 
ments manufacturing  machined  parts,  punehings,  windings,  and 
assembly  and  testing  departments  for  switch  and  control  gear, 
electrical  machines,  turbines  and  condensing  jjlant.  In  other 
buildings  provision  is  made  for  transformers  and  instruments. 

The  Foi-NDRV. 
The  existing  foundrj'  has  been  extended  by  the  addition  of  two 
bays  eath  200  ft.  by  30  ft.  for  the  purpose  of  removing  from  it 
fettling,  grinding  and  sand-blasting.  Six  large  core  ovens  have  also 
been  removed  outside  the  main  building  and  the  output  has  been 
further  increased  by  the  installation  of  comf)re9Scd  air  moulding 
machines  and  additional  overhead  electric  cranes.  An  entirely 
separate  building  ha.s  also  been  erected  for  warehousing  material 
awaiting  packing  and  shipment  and  buildings  for  a  central^ receiving 
department   and   stores  are  in  course   of  construction.^  Canteen 


accommodation  for  4  000  people  is  provided  for  in  large  and  well- 
fitted  buildings  of  a  most  up-to-date  character.  Two  well-equipped 
ambulance  rooms  and  a  number  of  first  aid  stations  are  provided  for 
prompt  treatment  in  ease  of  accidents. 

The  Piesearch  axd  Education  Dep.\rtments. 
A  development  of  considerable  importance  is  that  of  the  research 
department.  After  a  careful  study  of  existing  laboratories  and  the 
requirements  of  industrial  practice  an  E-shaped  block  of  four 
buildings  was  planned  two  of  which  have  been  completed.  A  two- 
storey  office  block  100  ft.  by  30  ft.  provides  for 
administration  and  the  collection  and  distri- 
bution of  scientific  and  commercial  intelligence 
and  a  single-storey  building  100  ft.  by  68  ft.  with 
exceptionally  good  natural  lighting  gives  accom- 
modation for  chemical  work  and  mechanical 
testing.  Two  other  buildings  contemplated  will 
be  similar  in  size  to  the  latter,  one  providing 
for  electrical  and  insulation  work,  workshop  and 
heavy  process  work,  including  metallurgical 
equipment,  the  other  being  divided  into  a  series 
of  small  laboratories  for  the  conduct  of  pure 
science  investigations.  When  complete  an  area 
of  over  26  000  sq.  ft.  will  be  available.  The 
buildings  are  situated  at  the  south  end  of  the 
works  as  far  from  the  dust  and  vibration  arising 
from  the  main  shops  as  circumstances  permit. 

Associated  with  the  research  department,  but 
housed  in  a  separate  building,  is  the  education 
department,  which  is  responsible  for  the  employ- 
ment and  training  of  trade  apprentiAsy,  ecad 
;'uCNig  men  from  the  public  schools  and  univer- 
sities, numbering  about  1  000  in  all.  Trade 
apprentices  are  instructed  in  works  hoiu-s  in  a 
school  and  provision  is  made  through-  special 
instructors  for  proper  shop  training. 

The  works  power  station  has  been  consider- 
ably extended   from  time  to  time  and  now  has 
an  output  of  7  500  H.p.     During  the  early  days 
of  the  coal  strike  two  of  a  battery  of  water-tube 
boilers  were  rapidly  converted  for  use  with  oil 
fuel.     The  motors  installed  in  the  works  aggre- 
gate 10  000  H.p. 
The  number  of  workpeople  at  present  employed  is  about  10,000, 
of  whom  one-fifth  are  ex-Service  men.     The  Company  has  played 
a  very  considerable  part  in  the  movement  towards  the  establishment 
of  Works  Committees  and  welfare  work,   and  in  January,  1917, 
inaugurated  a  Works  Committee,  which  anticipated  the  recommen- 
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dations  of  the  Whitley  Keport  and  its  operations  arc  being  attended 
with  great  success.  A  staff  committee  to  serve  similar  functions 
for  non-manual  workers  also  exists.  Special  efforts  are  made  to 
ensure  the  welfare  of  the  women  and  apprentices,  l)ut  the  principle 
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throughout  is  that  of  encouraging  and  assisting  young  workers  to 
organise  their  own  activities  and  to  govern  themselves. 

The  Pedtce's  Visit. 

The  wliole  of  the  works  staff  was  afforded  an  opportunity  of  greeting 
the  Prince,  and,  at  his  special  request,  ex-Service  men  were  paraded 
and  from  their  number  several  presentations  were  made,  principally 
of  disabled  men  and  men  with  distinguished  war  records.  The 
enthusiasm  of  the  workers,  men  and  women,  on  every  eminence 
from  which  a  view  could  be  obtained  was  unbounded.  Among  other 
presentations  were  included  the  directors  and  principal  officers  of 
the  Company,  together  with  representatives  of  the  numerous  asso- 
ciations within  the  works  of  foremen,  men  and  women  workers, 
apprentices  and  staff.  Owing  to  the  exigencies  of  the  time-table 
the  tour  through  the  works  was  unfortunately  curtailed,  but  a  large 
number  of  guests  availed  themselves  of  the  opportunity  to  continue 
after  the  Prince's  departure. 

In  the  foundry  a  mould  for  the  side  frame  of  a  25  000  kW  turbo- 
alternator  for  the  new  Barton  super-power  station  was  ready  for 
pouring  and  by  a  remote  electrical  control  the  operation  was  com- 
menced by  Mrs.  Hilton,  wife  of  the  Managing  Director,  Capt.  E.  S. 
Hilton,  and  successfully  completed  (Fig.  2).  P>eturning  to  the  large 
machine  shop,  while  all  sizes  of  tmbines  and  electrical  machines  are 
produced,  the  principal  items  of  interest  lay  in  the  number  of  large 


sets  in  course  of  manufacture.  The  shell  of  a  surface  condenser  for 
a  20  000  kW  turbo- alternator  set  for  Shanghai  affording  a  condensmg 
surface  of  40  000  sq.  ft.  was  being  machined  and  a  number  of  steam 
turbines,  both  1  000  and  3  000  r.p.m.  with  outputs  of  all  sizes 
up  to  25  000  kW  were  displayed,  including  one  of  the  set  of  three 
25  000  kW  Barton  turbines  (Fig.  3).  Among  the  marine  work  was  a 
set  of  double  reduction  gears  transmitting  3  200  h.p.  affording  a 
sjieed  reduction  of  3  000  to  5  revs,  per  min.  and  a  Cunard  hghting 
set.  A  comparison  between  shafts  for  20  000  kW  and  100  kW  sets 
afforded  considerable  interest.  In  the  Testuig  Department  on  the 
Larse  Machine  Aisle  (Figs.  4  and  5)  four  1  500  kW  rotary  converters 
were  running.  A  20  000  kW  stator  core  for  Slianghai  was  in  process 
of  building  and  the  stator  for  a  25  000  kW  machine  was  being 
machined.  On  the  galleries,  the  view  from  which  over  the  main 
macliine  shop  is  unequalled,  illustrations  of  various  types  of  alter- 
nating-cmrent  and  direct-current  switchboards  and  switchgear  were 
exhibited.  Railway  contactor  gear  for  the  Buenos  Ayres  Western 
Railway  was  in  operation,  and  a  complete  exliibition  of  the  instru- 
ments and  meters,  lamps,  heating  and  cooking  appliances  made  by 
the  Company  was  shown  (Fig.  6). 

The  exceptional  character  of  the  Company's  plant  in  the  manu- 
facture of  large  machines  and  its  enterprising  policy,  particularly 
with  regard  to  research,  should  enable  it  to  play  its  part  in  the  estab- 
lishment of  a  powerful  British  electrical  industry. 


Cominoii  Sense  and  Go-operation. 

A  Plea  for  Cash  instead  of  Gonference. 


By    "ELEGTROGYNIC 


Co-operation  in  business,  to  be  effective,  must  be  the  outcome 
of  financial  inter-dependence.  That  is  surely  an  obvious  truth. 
Money  is  the  beginning  and  end  of  every  industrial  enterprise,  and, 
apart"  from  certain  legal  and  moral  ^obligations,^Jt  Jsjhe  single 

itJ-Cpe'ifaTion  simply  as  an  affair  of  conferences,  conventions,  and 
polite   phrases,    the   question   of   finance    may   be   ignored.     But 
co-operation  really  means  working  together,  and  not  merely  getting 
together,  or  talking  together,  or  thinking  together. 
The  Logic  op  the  SiTtrATioN. 

In  order,  therefore,  to  get  true  co-operation  between  the  various 
sections  of  the  electrical  industry,  and  between  the  different 
members  of  the  same  section,  there  must  be  a  common  financial 
interest.  Call  it  a  t?rust  or  combine,  if  you  like  ;  but  there  is  no 
escape  from  the  logic  of  the  situation.  If  you  want  the  manu- 
facturers to  help  the  central  stations,  you  must  give  the  former  a 
direct  financial  interest  in  the  latter ;  and  if  you  want  the  central 
stations  to  help  manufacturers,  you  must  see  to  it  that  the  supply 
authorities  are  assured  of  direct  and  immediate  benefits,  and  not 
merely  remote  and  consequential  ones,  as  a  result  of  enhanced 
manufacturing  prosperity. 

The  present  situation  may  be  briefly  summarised.  Central 
stations  throughout  the  country  are  being  implored  to  extend  their 
mains  in  order  to  supply  streets  and  districts  winch  are  as  yet 
without  the  sacred  pale,  or  to  put  down  heavier  cables  so  that  users 
of  electric  light  may  install  electric  cookers,  fires,  &c.  In  most 
cases  they  are  being  implored  in  vain.  New  plant  and  mains  cost 
money,  and  money  is  a  coy  commodity,  and  there  is  no  absolute 
assurance  of  adequate  profits.  In  the  nature  of  things  the  central 
station  cannot  expect  an  early  return  on  capital  expenditure. 
Many  months,  perhaps  several  years,  must  elapse  before  the 
expenditure  receives  its  due  justification  in  increased  profits.  It  is, 
perhaps,  natural,  in  the  circumstances,  that  the  clamant  demand  for 
electricity  should  remain  unsatisfied.  In  a  word,  the  central 
station  has  demand  without  capital. 

Capital  without  Demand. 

The  manufacturer  is  equally  unfortunate.  His  difficulty  is 
concerned  with  demand  rather  than  with  capital.  He  can,  as  a 
rule,  increase  his  output  considerably  without  increasing  cajjital 
expenditure.  But  the  demand — or,  at  any  rate,  the  effective 
demand — for  apparatus  is  stationary,  and  must  necessarily  remain 
stationary  until  such  time  as  central  stations  are  able  to  increase 
their  supply  facilities.  People  ob\'iously  ■nill  not  buy  electrical 
devices  which  they  cannot  use.  The  manufacturer  has  capital 
without  demand. 

What  is  the  remedy  ?  Put  briefly,  it  is  this : — The  supply  and 
manufacturing  sections  of  the  industry  must  combine  their  efforts 


and  resources.  Conferences  are  useless  without  financial  co- 
operation. The  central  stations  need  money,  the  manufacturers 
need  business,  and  each  has  what  the  other  lacks.  The  makers  of 
electric  lamps  and  other  appliances  benefit  immediately  when 
supply  extensions  tak«  .r'!"-e.  Surely  it  is  to  their  interest  to 
encourage  bUcn  extensions  ;  and  how  can  lii^j  J^  <^ii^  better  than 
by  the  provision  of  the  necessary  capital  ? 

A  Hint  to  B.E.A.M.A. 

Take  the  members  of  the  B.E.A.M.A.,  for  example.  I  suppose 
that,  collectively,  they  would  have  little  difficulty  in  raising  two  or 
three  millions  of  extra  capital.  I  suggest  that  they  should  do  this  and 
keep  the  money  in  a  pool  wherefroni  the  capital  requirements  of 
indigent  supply  authorities  might  be  provided.  Or,  better  stiU, 
the  entile  sum  might  be  immediately  divided,  in  arranged 
proportions,  amongst  the  public  supply  companies.  (Presumably 
the  municipal  authorities  would  have  to  be  excluded  from  this 
arrangement.)  Such  a  shower  of  gold  on  the  arid  fields  of  supply 
would  do  incalculable  good  to  the  industry  at  large.  I  do  not,  of 
course,  suggest  that  two  or  three  millions  sterling  ■nould  be  sufficient 
to  enable  the  central  stations  fully  to  discharge  their  duties  and 
obligations.  It  would,  however,  be  a  start  in  the  right  direction, 
and  would  open  the  eyes  of  all  concerned  to  the  merits  arid 
advantages  of  financial  combination. 

One  case  in  which  such  assistance  would  have  been  immensely 
beneficial  (to  me,  especially)  has  recently  engaged  my  indignant 
attention.  Some  montlis  ago  I  took  a  house  in  the  countiy  on  the 
understanding  that  a  supply  of  electricity  would  be  available  when 
I  began  my  tenancy.  It  wasn't,  and  won't  be  for  another  six 
months.  Arrangements  were  made  more  than  a  year  ago  for  the 
local  supply  company  to  run  its  mains  to  the  district  in  which  I 
live,  where  a  himdred  or  so  ready-wired  houses  are  anxiously 
awaiting,  without  even  the  odorous  consolation  of  gas,  the  advent 
of  electric  service.  The  extended  mains  were  also  to  supplj'  two  or 
three  small  country  towns  en  route.  Unfortunately,  the  scheme 
was  estimated  to  cost  £20,000,  and  the  company  could  not  raise  the 
money. 

Another  "  Might  Have  Been." 

Of  course,  the  scheme  will  be  carried  through  eventually,  but  in 
the  meantime  the  manufacturers  who  would  have  supplied  the 
apparatus  required  by  thousands  of  new  consumers  are  sacking 
their  staffs  for  lack  of  orders.  Incidentally,  a  good  deal  of  the 
prospective  business  has  been  definitely  and  permanently  lost  by 
the  delay.  My  own  house  is  one  of  a  number  which  constitute  the 
nucleus  of  a  new  garden  city,  and  many  of  the  residents  T^ould  have 
had  electric  cookers  and  fires  installed  if  electricity  had  been 
ava^able.     This,  however,  was  impossible,  and  coal- burning  range^ 
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and  fires  liave  been  put  into  all  of  tlie  houses.     When  the  electricity 
does  arrive  it  will  be  too  late  for  anything  but  the  lighting  load. 

If,  last  autumn,  the  central  station  had  been  able  to  go  to 
manufacturers  and  borrow  £20,000,  there  might  have  been  by  this 
time  a  clean  little  community  of  all  (or  nearly  all)  electric  houses 
in  this  neighbourhood.  As  it  is,  there  is  another  "  might  have 
been  "  to  be  inscribed  upon  the  deplorable  record  of  thi.s  benighted 
industry-. 

Clay  Feet  or  Pudding  Heads  ? 

I  dare  say  instances  of  this  sort  could  be  multiplied  almost 
indefinitelv.  Many  thousands  of  people,  no  doubt,  have  had  their 
household  ideals  shattered,  as  mine  have  been,  and  with  me  have 
gazed  with  horrified  awe  upon  the  clay  feet  of  Electra,  or,  as  I 
prefer  to  think,  upon  the  pudding  heads  of  her  dilatory  priesthood. 
Here  am  I,  a  constant  and  fluent  lover  of  the  goddess,  condemned 
to  candle-light  and  coal  cookery,  to  the  smell  of  burning  oil,  and  to 
all  the  delays,  annoyances  and  inconveniences  which  only  she  can 
remove.     I  have  indeed  been  badly  served. 

This  is  a  personal  complaint,  but  the  cause  is  a  matter  for  general 
concern  and  immediate  rectification.  Some  arrangement  must  be 
come  to  whereby  central  stations  are  rendered  financially  competent 
to  carry  out  plant  and  mains  extensions  as,  when  and  where  required. 
Money  in  abundance  must  be  available,  and  I  suggest  that  it  should 


come  from  the  manufacturers,  who  obviously  stand  to  gain  most 
and  quickest  from  the  extension  of  supply  facilities.  It  is  futile 
to  continue  to  pretend  that  the  manufacturing  and  supply  sections 
of  the  industry  can  remain  independent  and  self-supporting  entities. 
They  must  coalesce,  and  the  sooner  the  better.  Neither  can  possibly 
progress  without  the  other.  Propaganda  is  useless  at  the  present 
juncture.  Whatever  one  tries  to  do  in  this  direction  is  stultified 
by  the  depressing  stagnancy  of  supply.  You  can't  get  blood  out 
of  a  stone,  and  you  can't  get  more  current  out  of  an  overloaded  and 
bankrupt  station. 

Le  Mot  d'Ordre. 

Well  !  tnessieurs  les  fabricants,  what  are  you  going  to  do  about 
it  ?  Hold  a  few  more  conferences  and  pass  a  few  more  resolutions, 
I  suppose.  I  will  tell  you  what  to  do.  Hold  07ie  more  conference 
and  decide  upon  the  principle  of  subsidising  or  investing  in  supply 
stations,  and  then  circularise  all  non-municipal  stations  in  the 
coimtry,  oifering  to  advance  them  any  amount  of  money  required 
for  mains  and  plant  extensions  at  a  reasonably  low  rate  of  interest. 
The  money  would,  of  course,  be  earmarked  for  that  particular 
purpose. 

Then  you  can  go  on  advertising  your  own  apparatus  to  the  public, 
in  the  blissfid  consciousness  that  you  have  done  your  best  to  provide 
conditions  in  which  it  can  be  used. 


London   Electricity   Inquiry. 


Conclusion  of  Companies'  Case. 


The  Electricity  Commissioners  have  continued  to  hear  evidence  on 
the  schemes  submitted  for  the  reorganisation  of  electricity  supply  in 
the  London  and  Home  Counties  Electricity  District. 

Sir  Alex.  Kennedy  stated,  in  reply  to  Mr.  Booth,  that  cheap  electric 
power  was  essential  for  relieving  the  congestion  in  the  centre  of  London 
by  enabling  manufacturers  to  migrate  to  the  outer  districts  or  to  pro\ide 
good  faciUties  for  workmen  to  travel  in  to  London  from  their  homes  in 
the  outer  districts.  His  scheme  provided  for  that  to  some  extent,  but 
it  did  not  take  in  much  of  the  uncongested  part. 

Replying  to  Mr.  Page  :  The  plant  and  mains  to  be  provided  for  the 
restricted  area  would  be  suitable  for  ultimate  inclusion  in  a  more  extended 
scheme.  The  promoters  were  hoping  that  there  would  be  a  complete 
working  arrangement  ivith  the  North  Metropolitan  Company,  although 
it  would  not  be  under  the  Joint  Authority's  control.  His  scheme  would 
j)ro vide  for  finking  up  the  g-oup  stations  so  that  the  plant  capacity  would 
be  effective  for  the  groups.  He  would  not  like  to  say  offhand  that  if 
he  were  starting  anew  to  supply  the  area  he  would  prefer  to  supply  for 
all  purposes,  including  tnink  railways,  tube  railways  and  tramways. 

Mr.  Kennedy  said  it  was  not  intended  that  if  the  Joint  Authority 
gave  an  authorised  undertaker  part  of  the  energy  he  required  the  whole 
of  the  undertaker's  system  should  come  under  the  Joint  Authority's 
control.  The  clause  deaUng  with  that  in  the  Committee's  scheme 
required  amendment. 

To  Mr.  Page  :  With  regard  to  the  suggestion  that  the  2 J  million  pounds 
required  for  capital  iu  the  second  stage  might^ilitate  against  the  ability 
of  the  Joint  Authority  to  sell  at  a  sufficiently  low  price,  it  was  probable 
that  if  the  present  undertakers  were  carrying  on,  on  their  own  account, 
they  also  would  have  to  spend  capital  on  extensions,  so  that  the  2J 
millions  would  cancel  out. 

To  Mr.  Lackie  :  In  London  there  were  very  few  consumers  who  would 
take  2  or  2|  miUion  units  per  annum.  He  agreed  that  a  consumer  taking 
250  000  units  would  not  be  a  very  large  one.  The  reduction  of  30  per 
cent,  in  cost  of  plant  would  be  equivalent  to  30  per  cent,  off  capital 
charges. 

To  Sir  John  Snell  :  If  there  were  no  North  Metropolitan  Company  or 
Metropolitan  Company  supplying  in  the  outer  area  he  thought  his 
scheme  would  have  extended  further  out,  but  he  could  not  say  how  far. 
He  was  of  opinion  that  the  soundest  scheme  the  Commissioners  could 
sanction  would  be  one  for,  approximately,  the  area  proposed  in  the 
Committee's  scheme.  He  admitted  that  the  question  of  area  was  very 
much  open  to  discussion.  He  would  expect  a  larger  industrial  develop- 
ment in  the  west  than  in  the  West  Kent  Company's  area.  He  would  not 
encourage  the  multiplication  of  small  stations,  but  it  the  load  of  any 
particular  imdertaking  justified  the  erection  of  a  capital  station  he  would 
not  object  to  its  erection.  It  would  be  still  open  to  the  County  of  London 
Company  to  continue  its  relations  with  the  South  MetropoUtan  Company 
whether  It  were  within  or  without  the  Joint  Authority's  area.  The  rail- 
way companies,  when  their  electrification  was  extended,  might  offer  a 
means  of  suppljdng  outlying  places  for  general  puqioses,  and  he  thought 
there  might  be  some  organisation  in  connection  with  the  Joint  Authority 
to  permit  this  to  be  done. 

Sir  John  Snell  suggested  that  if  the  authorities  of  the  outer  districts 
were  under  the  control  of  a  Joint  Authority  it  might  not  be  necessary  to 
spend  money  on  tliem  at  once  or  for  mariy  years  to  come.  Did  not  Sir 
Alexander  think  that  would  be  a  better  plan  than  to  leave  the  whole  of 
the  Commissionei's'  dehmited  area  to,  say,  six  different  organisations. 


amongst  which  would  be  the  Joint  Authority  for  the  inner  area  and, 
perhaps,  the  North  Metropolitan  Company,  the  MetropoUtan  Company 
and  the  Comity  of  London  Company  ? 

Sir  Alexander  thought  that  might  work  more  sa+igf » '■torily  than  to 
put  the  control  of  all  the  engineering  details  under  one  central  authority. 

Mr.  Fladgate's  Ckoss-Examtnation  Eestjmed. 

Mr.  Fladgate  said  (in  reply  to  Mr.  Morse)  it  was  not  intended  that 
the  Finance  Committee  should  be  able  to  spend  anything  without  the 
authority  of  the  Joint  Authority.  He  did  not  think  it  desirable  that 
members  of  the  Engineering  Committee  should  be  able  to  refer  questions 
to  the  Authority. 

Cross-examined  by  Mr.  Donald  :  Witness  said  at  a  certain  period 
when  the  scheme  would  come  into  operation  £8  400  000  would  have  been 
written  off'  the  ex-isting  undertakere'  capital  expenditure.  No  rent  would 
have  to  be  paid  in  respect  of  that  sum.  Of  the  local  authorities'  portion 
of  that  capital  expenditure  a  very  large  portion  had  already  been  paid 
back.  In  the  case  of  the  companies,  7  per  cent,  would  have  to  be  paid 
on  the  amormt  representing  the  useful  capital  expenditure  written  down 
to  the  depreciated  figure. 

Mr.  Donald  said  the  tables  accompanying  the  scheme  did  not  show 
what  the  financial  position  of  the  Joint  Electricity  Authority  would  be 
under  either  of  the  three  schemes,  because  there  was  no  provision  made 
for  the  rent,  plus  sinking  fund,  to  be  paid  for  the  acquired  stations  (which 
worked  out  at  £315  000  per  annum)  during  the  second  period. 
The  North  Metropolitan  Power  Company. 

Mr.  Baker  asked  that  the  North  Metropolitan  Electric  Power  Com- 
pany's power  area  should  be  excluded.  That  power  area  included 
Hendon,  Finchley,  Homsey,  Walthamstow  and  Stoke  Newington.  He 
did  not  ask  for  W'iUesden  to  be  excluded,  as  it  was  not  in  the  power  area, 
but  he  asked  for  the  exclusion  of  the  Willesden  power  station,  purchased 
under  statutory  powers  by  the  Company. 

Mr.  Fladgate  said  the  Committee  were  prepared  to  exclude  the 
Power  Company's  area  and  the  districts  in  which  it  had  subsidiai-y  com- 
panies with  distributing  powers. 

Mr.  Henderson  (L.C.C.)  said  he  was  of  opinion  that  there  was  already^ 
statutory  authority  for  acquiring  stations,  as  proposed  by  the  L.C.C. 
but  that  there  was  not  such  authority  for  leasing  stations.  ^ 

In  re-examination  Mr.  Fladgate  said  the  supplementary  particular 
were  supposed  to  show  the  capital  charges,  but  without  any  regard  to 
the  terms  of  leasing.  Whoever  owned  the  plant,  all  the  capital  charges 
had  to  be  paid  on  it,  by  one  way  or  another.  It  was  proposed  that  when 
additional  authorities  came  in  it  could  be  done  without  applying  to 
the  Commissioners  for  consent. 

Representation  on  the  Joint  Authority. 

He  would  have  no  objection  to  one  definite  representative  for  the 
railway  companies.  ,         ,  ,  t  iu 

To  Sir  Harry  Haward  :  The  maximum  number  of  members  ol  tue 
Joint  Authority  might  be  62,  but  his  idea  was  that  the  fact  that  the  body 
would  be  a  larger  one  than  was  proposed  under  the  other  schemes 
would  not  matter,  because  the  btilk  of  the  work  would  be  delegated 
to  the  Finance  and  Teclmical  Committees,  to  which  he  would  add  a 
General  Purposes  Committee,  possibly  of  ton  members.  For  any 
practical  work  a  body  not  exceeding  ten  was  desirable. 

Sir  Harry  Haward  said  the  introduction  of  the  financial  qualilica- 
tion  made  the  matter  more  complicated. 
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Mr.  Fladoate  said  his  companies  were  not  satisfied  with  the 
representation  proposed  to  be  given  them  under  the  L.C.C.  or  Conference 
scheme.  The  companies  and  local  authorities  should  have  equal  repre- 
sentation. He  did  not  think  labour  should  be  specially  represented. 
He  estimated  that  the  companies  could  raise  money  at  7J  per  cent. 
The  L.C.t".  could  raise  it  at  6i  per  cent.,  probably.  "Under" the  L.C.C. 
scheme  it  was  intended  that  no  station  should  be  taken  over  until  the 
whole  of  the  uneconomical  plant  in  it  was  scrapped.  That  might  be 
from  two  to  four  years.  That  then-  should  be  various  times  for  taking 
over  the  stations  appeared  to  him  extremely  inconvenient.  If  it  were 
in  three  or  four  years"  time  there  would  be  more  depreciated  plant, 
which  would  not  have  to  be  paid  for,  or  fmly  i)aid  for  at  a  very  low  rate. 
Meanwhile  the  Joint  Authority  could  do  linking  up  and  other  valuable 
work.  He  would  have  no  objection  to  a  imnision  being  inserted  in 
the  leases  that  the  Joint  Authority  could  purchase  the  stations  out- 
right and  pay  in  stock  after  three  or  five  years,  or  at  anj'  time  by  giving 
notice. 

Upon  the  n-quest  of  Sir  John  Sxell,  Counsel  for  the  various  schemes 
agreed  to  have  a  consultation  and  endeavour  to  submit  to  the  Com- 
missioners" agreed  projKisals  with  regard  to  the  terms  of  leasing  the 
generating  stations,  or  to  report  uix>n  the  points  of  difference. 

Thf.  Becktos  Power  Station  Site. 

Mr.  G.  W.  Partridge,  managing  director  of  the  London  Electric 
Supply  Corporation,  said  he  had  been  in  communication  with  the  Gaa 
Light  &  Coke  Company  in  regard  to  the  acquisition  of  land  for  a 
generating  station  at  Beckton  which  would  lend  itself  admirably  tp  the 
generation  of  cheap  electric  power.  An  advantage  of  erecting  a  station 
on  that  side  would  be  that  a  cheap  supply  of  fuel  would  be  obtained. 
There  was  no  difficulty  in  burning  coke  or  coke  breeze.  Coal  could  also 
be  obtained  from  the  Gas  Company  and  from  Sir  Wm.  Cory  &  Sons, 
who  had  facilities  for  unloading  coal  in  large  quantities  adjacent  to  the 
site.  There  would  be  no  difficulty  in  housing  employees  at  a  convenient 
distance.  Any  further  improvements  in  the  carbonisation  of  coal 
and  the  utilisation  of  waste  heat  at  the  gasworks  would  also  be  turned 
to  the  advantage  of  the  electricity  undertaking.  The  northern  outfall 
sewer  would  enable  a  considerable  saving  to  be  made  in  the  cost  of 
laying  a  transmission  line.  Mr.  Rider  andllr.  Wordingham  thoroughly 
approved  the  site. 

To  Mr.  Donald,  witness  said  there  would  be  a  saving  of  probably 
from  £300  000  to  £iOO  OOU  by  using  the  jetties  already  made.  On 
a  100  000-kW  station  the  annual  saving  effected  by  having  the  site 
would  be  considerable.  The  Greenwich,  Blackwall  and  Beckton 
stations  were  somewhat  close  together,  but  the  Greenwich  and  Blackwall 
stations  were  to  be  put  there  because  the  load  there  would  be  densest. 
In  regard  to  air-raids,  in  case  of  war,  it  would  be  better  to  have  three 
stations  than  one  larger  station.  The  three  stations  would  be  about 
the  centre  of  the  demand  that  was  likely  to  arise  in  future.  Putting 
them  further  down  the  river  would  avoid  the  payment  of  high  rates,  but 
longer  transmission  lines  would  be  necessarj'. 

To  Mr.  Baccallav  (Middlesex  County  Council):  He  would  rather  not 
discuss  the  position  of  the  negotiations  in  regard  to  the  Chiswick  site. 

Replying  to  .Air.  Mouse.  Mr.  Partridge  said  it  was  proposed  that  if 
any  question  arose  as  to  the  points  at  which  the  Joint  Authority  should 
supply  current  to  authorised  undertakers  it  should  go  to  arbitration. 
It  was  not  proposed  to  charge  the  same  price  to  everj'bodj-,  because  the 
cost  of  transmission  would  vary.  The  Joint  Authority  could  charge 
companies  up  to  their  previous  cost  in  their  own  stations,  but  it  might 
charge  less. 

To  Sir  Harry  Haward  :  He  did  not  think  being  in  such  close  prox- 
imity to  the  gasworks  at  Beckton  would  lead  to  any  difficulty  with 
regard  to  loading  or  unloading  or  other  matters.  It  would  not  be 
any  disadvantage  to  put  up  a  large  station  on  a  leasehold  site  ;  the  lease 
at  Beckton  would  be  for  99  years,  and  the  station  was  estimated  to  cott 
3  million  pounds.  He  thought  that  in  70  years  generation  might  be 
done  on  entirely  new  methods.  On  that  particular  land  there  would 
be  such  a  big  saving  that  it  would  be  worth  while  to  take  it  on  leasehold. 
Some  of  the  stations  of  the  London  companies  were  on  leasehold  sites. 
If  the  County  of  London  Company  set  up  a  station  at  Barking  to  supplv 
the  Romford  area,  in  which  there  was  a  demand  for  10  000  kW,  he 
thought  that  they  should  only  erect  a  small  station  to  supply  that  area. 
If  they  wanted  a  cheap  supply  in  the  centre  of  London  he  imagined  that 
they  would  be  able  to  get  it  from  one  of  the  Joint  Authority"s  proposed 
stations.  The  question  which  capital  station  would  be  taken  in  hand 
first  would  depend  on  the  demand.  The  extension  of  the  Stepney  or 
Dcptford  stations  might  be  carried  out  first. 

To  Mr.  Booth  :  The  provision  in  clause  13  of  the  Electricity  No.  2 
Bill  that  the  Joint  Authority  must  not  work  at  a  profit  would  increase 
Mr.  Morse's  chance  of  getting  cheap  energy. 

Fuel  to  be  obtained  prom  ihe  Gas  Company. 

Questioned  by  Mr.  Page  :  The  question  of  reduction  of  cost  of  fuel 
depended  on  the  extent  to  which  breeze  was  used.  Coke  cost  nearly 
as  much  as  coal,  but  breeze  only  cost  half  as  much.  M'ith  breeze  of  "a 
calorific  value  of  9  .500  and  coal  of  1 1  000  it  was  obvious  that  it  was 
advantageous  to  use  the  former.  He  had  already  burned  13  000  or 
14  000  tons  of  breeze.  There  had  been  a  certain  amount  of  trouble  with 
it,  but  it  had  been  overeome.  The  Gas  Company  handled  about  two 
million  tons  of  coal  p<'r  annum.  There  would  be  storage  at  the  generat- 
ing station  for  about  30  000  tons  of  coal. 

To  Sir  John  Snei.i.  :  He  dtd  not  think  it  was  good  from  an  engineering 
point  of  view  that  there  should  be  two  stations  so  clo.se  together  as 
Beckton  and  Barking  operating  separately.  It  would  be  better  that 
the  smaller  supply  required  at  Barking  should  be  given  from  Beckton. 


The  Barking  site  was  chosen  by  the  County  of  London  Company  so  that 
it  should  not  be  purchasable  by  the  London  County  Council.  The 
Barking  site  was  a  suitable  one,  but  he  thought  the  Beckton  site  better. 
The  County  of  London  Company"s  requirements  could  be  better  supplied 
under  the  Committee's  scheme  than  by  erecting  their  own  station  at 
Barking.  Apart  from  railways,  he  did  not  think  that  the  Commissioners 
ought  to  give  consent  to  anyone  other  than  the  Joint  Authority  to  erect 
a  station  within  the  area  in  the  Committee's  scheme.  Apart  from  cost. 
Barking  would  be  as  suitable  as  Beckton  as  the  location  of  a  station  to 
supply  the  Great  Eastern  Railway. 

Sir  John  Snell  said  the  Committee  were  concerned  in  getting  a  pro- 
fitable area,  but  the  Commissioners  had  the  duty  of  also  considering  the 
interests  of  consumers  and  potential  consumers  on  the  outer  fringe. 

Mr.  W.  H.  Pearman,  secretary  and  accountant  of  the  Westminster 
Electric  Supply  Corporation  and  secretary  to  the  Joint  Electricity  Com- 
mittee, said  he  had  been  engaged  in  assisting  in  the  comi)ilation  of  the 
tables.  Theylhad  been  prepared  on  the  assumption  that  the  capital  charges 
were  the  whole  of  the  capital  charges  the  industry  had  to  bear,  and  were 
not  prepared  on  any  assumption  as  to  stations  ha\ing  been  taken  over. 
In  making  the  estimates  of  the  capital  charges  it  had  not  been  assumed 
that  the  capital  would  be  raised  in  any  ))articular  way.  The  amount  of 
capital,  after  depreciation,  to  be  liquidated  was  10  608  millions.  The 
rent  of  the  companies'  generating  stations  was  calculated  at  £742  000 
per  annum,  and  he  has  assumed  that  there  would  be  a  surplus  of  £413  000 
placed  into  a  sinking  fund  at  4  per  cent.  That  gave  4-98  millions, 
leaving  5-G  millions,  or  4'775  millions  after  deducting  the  scrap  value, 
to  be  provided  for  after  the  end  of  the  life  of  the  plant.  The  rent  of 
7  per  cent. — or  £742000  a  year — would  be  payable  for  50  years  from  1921. 

Mr.  D.  Milne  Watson  (Gas  Light  &  Coke  Company)  said  he  had  come 
to  the  conclusion  that  satisfactory  agreement  could  be  come  to  forleasing 
the  site  at  Beckton  to  the  Joint  Authority.  It  could  be  done  by  his 
company  without  any  further  statutoiy  authority. 

To  Mr.  Booth  :  The  time  for  a  cut-throat  policy  between  electric  and 
gas  supply  was  gone.  It  would  be  in  the  national  interest  to  have  the 
two  mutually  assisting  each  other.  There  would  be  always  an  ample 
supply  of  coke  and  coke  breeze  available  for  the  electricity  works. 

To  Sir  John  Snell  :  The  subject  of  low-temperature  coal  carbonisation 
was  being  followed  up  by  his  company.  He  assumed  that  an  electric 
supply  station  could  be  one  of  the  most  efficient  users  of  the  gas  so  gener- 
ated. Co-operative  working  between  the  gas  company  and  the  electric 
supply  industry  would  lead  to  economy. 

The  Leasing  of  the  C;impanies'  Stations. 

Mr.  Pearman  was  then  recalled,  and,  in  regard  to  the  proposed  terms 
of  the  leases  of  the  companies' stations,  he  agreed  with  Mr.  Henderson 
that  the  capital  expenditure  was  taken  as  14-9  millions  ;  deducting  one- 
third  of  that  as  the  cost  of  buildings,  left  9-46  millions  as  the  expenditure 
on  i)lant,  and  after  depreciating  that  on  income-tax  methods,  the  value 
at  the  end  of  10  years,  i.e.,  at  the  date  of  the  lease,  would  be  reduced 
from  9-46  millions  to  5-657  millions.  The  rent  was  7  per  cent.,  and  that 
represented  £742  000  as  an  annual  charge.  The  total  capital  charges 
on  the  capital  would  be  £1  155  000.  Deducting  the  portion  now 
called  rent,  there  was  a  balance  of  £413  000  as  a  surplus,  which  could  be 
used  as  a  sinking  fund,  and  that  set  aside  at  4  per  cent,  for  10  years  would 
amount  to  4-98  millions.  The  value  for  the  lease  was  10-608  millions. 
Taking  the  one  from  the  other,  it  was  found  that  5-628  millions  was 
unprovided  for,  but  by  allowing  5  per  cent,  for  scrap  value  of  the  plant 
it  was  reduced  to  4-775  millions.  The  plant  would  be  scrapped  at  the 
end  of  another  10  years,  and  there  would  be  a  balance  of  4-775  millions 
of  capital  expenditure  to  be  still  provided  for  at  the  end  of  that  time.  The 
Joint  Authority  would  have  to  pay  £742  000  a  year  rent,  plus  sinking 
fund  £413  000.  It  was  intended  that  they  should  continue  to  pay  the 
rent  during  the  whole  term — 50  years  from  1931.  The  10  608  millions 
had  to  be  liquidated,  and  he  agreed  that  it  did  not  matter  whether  it  was 
paid  in  a  lump  sum,  or  by  instalments,  or  in  the  form  of  rent  plus  sinking 
fund. 

To  Sir  John  Snell  witness  said  it  was  the  intention  of  the  companies 
to  transfer  their  generating  stations,  whether  by  sale  or  lease,  and  whether 
the  payments  were  spread  over  60  j'ears  or  only  over  the  life  of  the  plant, 
at  a  price  equal  to  the  cost  of  the  plant,  less  depreciation. 

Financial  Evidence. 
Mr.  Arthtr  Collins,  City  Treasurer  of  Binningham,  said  he  had  been 
advising  the  Conference  of  Local  Authorities.  The  rate  of  interest  at 
which  the  Joint  Authority  could  borrow  and  which  had  been  taken  as 
6.^  per  cent,  might  vary,  according  to  the  financial  conditions  at  the  time 
of  issuing  the  capital.  If  the  electricity  requirements  of  the  proposed 
area  could  be  dealt  with,  even  at  some  slight  disadvantage,  by  the 
modified  scheme,  it  would  be  better  than  trj-ing  to  raise  large  sums  o£ 
money  at  jirescnt.  Having  regard  to  the  sympathy  of  the  local  authorities 
and  of  many  of  the  companies  to  the  proposals,  the  question  of  pledging 
the  rates  to  raise  money  at  OJ  per  cent,  was  not  so  material  as  it  had-ltcen 
in  connection  with  other  electrical  schemes  upon  which  he  had  advi.sed. 
An  issue  could  be  carried  thmugh  at  a  reasonable  rate  of  interest  if  it  had 
a  guarantee  in  the  price  per  unit  jilus  a  preccjit  on  the  local  authorities. 
He  was  not  sure  that  pledging  tJie  rates  would  not  do  more  harm  than 
good.  He  thought  the  experts  in  the  Stock  Exchange  would  be  as  willing 
to  jirovide  a  loan  on  the  guarantee  basis  as  they  would  be  to  do  it  on  a 
rat»-aid  basis.  The  prospectus  for  the  first  loan  might  have  to  be  issued 
without  any  assets  behind  it.  He  thought  the  Commissicmers  might  ask 
for  an  advance  from  the  Treasury  to  help  the  Joint  Authority  to  get 
'  over  the  first  stile. 

Sir  Henry  Haward  said  it  would  have  to  be  done  by  certain  respon- 
sible jiersons  on  behalf  of  the  Joint  .-Vuthority  asking  thc^JIinistcr  of 
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Transport  to  apply  to  the  Treasury  for  money  for  certain  works.  There 
was  no  question  of  the  Treasury  taking  up  part  of  a  loan. 

WiTXESS  said  he  believed  that  if  Parliament  were  convinced  that 
electrical  schemes  were  in  danger  of  becoming  abortive  for  want  of 
capital  it  would  not  take  long  to  induce  the  Government  to  advance 
money  on  repayment  terms,  as  they  had  done  in  the  case  of  housing 
schemes.  With  a  guaranteed  revenue,  without  pledging  the  rates,  he 
thought  the  Joint  Authority  would  have  an  advantage  of  about  2  per 
cent,  compared  with  the  rate  at  which  the  companies  could  borrow,  and 
he  did  not  think  the  railway  companies  could  get  capital  much  cheaper 
than  any  of  the  nine  companies  concerned  in  the  .Joint  Committee  scheme. 
There  ought  not  to  be  a  material  difference  between  the  temis  on  which 
companies  and  local  authorities'  staticms  were  taken  over.  The  good- 
will was  not  comprised  in  the  generation  part  of  the  undertaking,  but 
in  the  distribution.  This  was  the  most  difficult  case  he  had  known  in 
which  to  forecast  the  charges  to  be  made  for  current.  An  alteration 
in  the  cost  of  money  alone  might  have  an  important  effect  upon  it. 
He  was,  however,  confident  that  some"  saving  would  be  effected  by 
treating  the  proposed  district  as  a  whole  for  electrical  purposes. 

To  Mr.  Henderson,  witness  said  in  his  opinion  the  administration 
expenses  of  the  Joint  Authority  in  the  early  days  should  be  paid  by  the 
partners,  i.e.,  those  who  transferred  their  undertakings  to,  or  took  current 
from  the  Authority,  also  to  a  less  extent  by  authorised  undertakers 
in  the  area,  but  not  included  in  the  scheme,  and  also  by  other  local 
authorities.  Of  those  other  authorities  the  County  Councils  would  be 
the  only  ones  from  whom  he  would  demand  substantial  contributions. 

Mr.  Collins,  replj-ing  to  Jlr.  Donald,  said  the  figure  of  £11470  000 
given  in  the  Committee's  supplementary  particulars  represented  the 
capital  used  in  the  production  of  electricity  during  the  first  stage.  It 
was  impossible  to  state  what  the  position  as  regarded  capital  employed 
in  1925  and  1931  would  be,  because  of  the  difficulty  of  forecasting  how 
the  Joint  Authority  would  have  proceeded  to  meet  the  demand  at  those 
dates.  He  agreed  that  the  rental  (£742  000)  and  sinking  fund  could  not 
be  paid  out  of  the  £478  000  which  it  was  calculated  would  be  available 
for  those  purposes  in  the  second  stage. 

Mr.  Henderson  suggested  that  the  period  for  redeeming  the  capital 
cost  of  the  plant  should  be  based  on  the  life  of  the  assets  and  be  severed 
entirely  from  the  question  of  the  extension  of  the  companies'  tenure  of 
their  distribution  systems.  It  would  simplify  the  matter  if  the  generat- 
ing stations  passed  completely  into  the  Joint  Authority's  possession  at 
the  end  of  the  Hfe  of  the  plant  taken  over. 

Contributions  to  the  AninNisTRATioN  Expenses. 

He  thought  if  the  County  Councils  paid  a  comparatively  small  con 
tribution  to  the  Joint  Authority's  administration  expenses  in  its  early 
days,  even  though  the  Authority  were  not  supplying  in  the  Councils' 
areas,  it  would  be  a  cheap  means  of  insurance  which  would  ensure  a  .satis- 
factory supply  of  electrical  energy  in  their  districts  when  necessary. 
No  one  had  any  idea  how  soon  such  districts  would  require  such  supply. 
If  the  contributions  were  confined  to  authorities  getting  immediate 
benefit  from  the  scheme  it  would  be  taking  a  very  narrow  view.  He 
was  not  sure  that  there  was  anything  wrong  in  the  representation  of  the 
London  County  Council  on  the  Joint  Authority,  as  they  were  or  could 
be  the  custodian  of  the  rights  of  the  consumers  and  of  the  smaller  authori- 
ties in  the  County. 

To  Mr.  Wrottesley  (for  Middlesex  Council)  witness  said  representa- 
tion and  contributions  should  go  together.  The  smaller  authorities  not 
taking  electricity  would  not  have  to  pay  more  than  about  £10  a  year, 
and  the  London,  Middlesex  and  Surrey  Councils  might  have  to  pay  £100 
each.  He  would  advise  that  the  Joint  Authority  should  establish  a 
reserve  fund,  in  addition  to  providing  for  capital  repayments  and  in- 
terest. He  did  not  think  a  uniform  charge  could  be  applied  throughout 
the  large  area  contemplated.  Otherwise  it  might  happen  that  the  price 
charged  to  an  outer  area  would  not  cover  the  cost  of  laying  the  trans- 
mission main. 

To  Mr.  MoSELEY,  Mr.  CoUins  said  it  would  be  a  serious  loss  if  the  Metro- 
politan Electric  Supply  Company's  power  area  were  excluded  from  the 
scheme.  He  was  influenced  in  his  answers  by  the  principle  that  a  long 
view  should  be  taken  ;  the  most  practical  men  were  those  who  took  that 
attitude.  The  contribution  to  the  administration  expenses  to  be  paid 
in  respect  of  the  Metropolitan  Company's  power  area  would  probably 
be  about  £500  per  annum. 

To  Mr.  Baker  (North  Metropolitan  Electric  Power  Company),  Mr. 
Collins  said  he  beheved  the  administration  expenses  of  the  Joint  Au- 
thority, according  to  the  Joint  Committee's  scheme,  would  not  exceed 
£10  000  a  year,  as  it  did  not  propose  to  establish  a  large  central  office 
staff  ;  the  business  would  be  carried  on  much  on  the  present  lines,  but 
with  central  control.  The  North  Metropolitan  Company  would  benefit 
by  the  Joint  Authority  giving  advice  to  the  local  authorities  in  the 
Company's  area  or  in  an  area  into  which  the  company  might  seek 
authority  to  extend. 

Mr.  Rider  handed  in  a  map  of  the  Woolwich  footway  tunnel,  the 
only  tunnel  under  the  Thames  east  of  the  BlackwaU  tunnel,  to  show 
that  there  was  no  space  for  high  tension  mains  in  that  tunnel. 

The  Poplar  Scheme. 
Mr.  Donald  then  opened  the  case  for  Poplar  Council.  He  said  the 
Council's  view  was  that  where  there  was  an  industrial  area  sufficiently 
large  to  absorb  the  energies  of  a  capital  station  and  where  joining  such 
an  area  up  to  a  larger  area  would  cause  an  increase  in  the  cost  of  elec- 
trical energy,  it  should  be  allowed  to  remain  separate.  Poplar  sought 
financial  autonomy,  but  not  to  be  electrically  separate  nor  separate 
from  some  amount  of  control  by  the  Joint  Authority.  Though  he  had 
behind  him  only  one  local  authority  at  that  moment,  he  would  put 


forward  proposals  which  he  ventured  to  think  would  carry  weight  with 
the  Commissioners.  The  area  proposed  by  the  Poplar  scheme  included 
Islington,  Bethnal  Green,  Stepney,  Lambeth,  Beckenham,  the  South 
Metropolitan  Electric  Light  &  Power  Company's  district  to  the  borders 
of  Woolwich,  the  borough  of  Woolwich,  Bexley,  Dartford  and  the 
boundaries  of  Dartford  up  to  the  Thames,  Gravesend  and  the  whole  o£ 
the  Romford  district  included  in  the  County  of  London  Company's  area. 
The  jjroposed  northern  boundary  would  follow  that  company's  area, 
and  took  in  Ilford,  Walthamstow  and  Stoke  Newington.  If  the  estab- 
lishment of  a  separate  authority  for  this  area  were  decided  upon,  he  wr.s 
convinced  that  a  number  of  the  local  authorities  would  join  the  project. 
If  the  Commissioners  did  not  authorise  the  scheme  at  once  he  asked 
them  to  leave  the  door  open  for  the  institution  of  such  a  separate  area 
later.  In  the  area  described  the  increase  in  units  supplied  between 
1914  and  1920  was  46  per  cent.,  while  the  increase  in  the  outside  area 
was  only  28  per  cent.  The  increase  of  maximum  demand  was  39  per 
cent,  compared  with  30  per  cent.,  and  the  load  factor  increased  1-2  per 
cent.,  compared  with  a  decrease  of  0-2  per  cent.  The  cost  per  unit  sent 
out  was  l'434d.,  against  l-834d.,  the  percentage  of  capital  charges  to 
total  charges  being  17'3  and  22-4  respectively.  In  the  East  London  area 
80  per  cent,  of  the  total  load  was  for  power  and  heating,  compared  with 
50  per  cent,  in  the  other  districts.  Poplar,  which  was  selUng  electricity 
cheaper  than  any  other  authority  in  the  area  delimited  by  the  Com- 
missioners, was  linked  up  with  Stepney,  Hackney  and  Shoreditch,  and 
Bethnal  Green  took  a  bulk  supply  from  Stepney.  Poplar  deemed  it 
necessary  to  leave  the  Conference  of  Local  Authorities  when  it  was  seen 
that  the  question  of  establishing  separate  districts  was  likely  to  be  lost 
sight  of.  Comjiaring  with  the  figures  of  the  engineering  committee,  it 
was  estimated  that  there  would  still  be  the  30  per  cent,  difference  in  the 
cost  of  current  in  the  East  London  area  and  the  other  parts  of  the 
delimited  district  in  1925  and  1931.  That  difference  in  cost  of  current 
existed  because  there  were  smaller  capital  charges  and  also  probably 
because  there  was  a  larger  percentage  of  economical  plant  than  in  the 
larger  area.  There  were  also  better  load  and  diversity  factors.  The 
cost  of  linking  up  of  the  remainder  of  the  imdertakings  in  East  London 
would  be  less  than  linking  uj)  in  the  remainder  of  t'~"  larger  area,  and  the 
erection  of  a  capital  station  in  East  London  -.,ould  entail  less  capital. 
The  engineers  for  the  Poplar  scheme  v  :,e  of  opinion  that  they  should  go 
on  at  once  with  the  linking  up,  with  the  view  of  erecting  a  capital  station 
in  the  near  future.  They  estimated  that  it  would  be  necessary'  in  1926 
to  proceed  with  a  capital  station  of  100  000  kW,  so  that  it  should  be  in 
operation  by  1931.  The  site  of  the  proposed  station  was  at  Dagenham, 
about  two  miles  to  the  east  of  the  Barking  site  and  2f  to  the  east  of  the 
Beckton  site.  It  would  be  in  the  middle  of  the  area  but  on  the  extreme 
east  of  the  present  developed  area. 

The  Constitution  of  the  East  London  Authority. 
It  was  suggested  that  on  the  Joint  Authority  or  Committee  for  East 
London  22  members  should  represent  local  authority  undertakings 
seven  councils  having  purchase  rights,  three  other  local  authorities  in 
the  area,  three  large  consumers  and  railways  in  the  area,  and  two  labour. 
Upon  his  suggestion  it  had  been  decided  to  add  five  representatives  of 
companies.  The  total  number  of  members  would  be  42.  Each  member 
would  have  one  vote,  and  those  representing  undertakings  taking  cur- 
rent would  have  one  additional  vote  for  each  million  units  taken.  The 
promoters  of  the  East  London  scheme  did  not  think  it  necessary  to  lay 
80  much  stress  as  the  promoters  of  the  other  schemes  apparently  thought 
necessary  on  compulsory  powers.  There  should  be  a  committee  repre- 
senting the  owners  of  the  stations,  and  he  thought  they  would  agree  to 
shutting  down  their  stations  temporarily  in  the  interests  of  economy 
in  generation  and  distribution,  and  by  experiment  the  Joint  Authority 
could  decide  which  generating  stations  should  be  permanently  shut 
down.  So  long  as  the  existing  plant  or  the  plant  alreadj'  authorised 
was  used  in  the  existing  stations  it  should  belong  to  the  existing  under- 
takers. It  was  not  proposed  that  the  central  authority  should  put  in 
new  plant  in  the  existing  stations.  All  new  plant  would  be  put  in  the 
new  station.  The  charge  between  stations  would  be  the  same  as  that  at 
present  m  force  between  the  East  London  linked  up  authorities.  At 
times  of  light  load  that  charge  was  the  fuel  cost,  and  onlj'  the  balance 
of  the  supply — i.e.,  the  quantity  by  which  the  supply  from  station  A  to 
station  B  exceeded  the  supply  from  B  to  A — was  taken  into  account. 
At  peak  load  the  charge  was  fuel  cost,  plus  50  per  cent.  It  was  sug- 
gested that  the  district  areas  such  as  was  suggested  for  East  London 
should  contribute  to  the  administrative  expenses  of  the  Joint  Authority 
for  the  larger  area  and,  personally,  he  thought  loans  for  all  the  under- 
takings should  be  raised  by  the  central  autliority,  but  if  he  had  to  choose 
between  raising  his  own  loans  and  surrendering  his  financial  autonomy 
he  would  choose  to  raise  his  omi  loans.  Since  the  scheme  was  drawn  up 
it  had  been  realised  that  it  was  hardly  likely  that  the  Commissioners 
would  agree  to  the  East  London  area  being  separated  as  an  entirely 
independent  authority  upon  the  appUcation  of  one  local  authority,  and 
BO  it  had  been  decided  to  ask  that  the  East  London  area  should  be  dealt 
with  by  a  district  committee  to  which  the  Joint  Authority  would  dele- 
gate its  powers  for  that  district,  or  if  the  area  were  left  out  of  the  central 
authority's  area  the  local  authorities  in  East  London  could  proceed  on 
the  lines  of  a  joint  board  under  the  1909  Act.  t_^  (jS£j 

Engineering  Evidence.^  '" 
p:  Mr.  J.  H.  Bowden,  manager  and  engineer  of  the  Poplar  electric 
supply  undertaking,  said  when  he  saw  the  Conference  scheme,  in  which 
the  capital  expenditure  was  estimated  at  13i  million  in  the  first 
stage  and  30  million  in  the  second  stage,  he  thought  that  the  expenditure 
could  not  be  justified,  but  that  the  expense  of  one  capital  station  for  the 
East  London  area  would  be  warranted,  on  account  of  the  industrial  load. 
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The  present  plant  in  the  area  was  a  little  under  150  000  kW,  and  the 
limit  of  its  possible  output  would  be  reached  by  1929,  when  the  first 
section  of  the  capital  station  would  have  to  be  ready.      It  was  at  first 
proposed  by  the  Conference  of  Local  Authorities  to  form  four  separate 
London  areas.     He  had  tliought  it  necessarj'  in  the  interests  of  diversity 
to  obtain  the  railway  and  tramway  loads.     He  found  that  the  peak  of 
the  industrial  and  traction  loads  combined  was  about  9  o'clock  in  the 
momina,   whereas  in   the  case  of  the  industrial  load  alone  the  peak 
occurred  about  4  o'clock  in  the  afternoon.     The  traction  loads  were 
taken   partly  from  the   L.C.C.   tramways  and   the  Lot's-road  railway 
pow«r  station.     He  estimated  a  diversity  factor  of  1-125  from  the  three 
loads  combined.      It  Avould  take  two  or  three  months  to  obtain  a  true 
diversity  factor  of  all  the  electric  sujjply  and  traction  undertakinps  in 
London.     Amongst  the  advantages  of  the  Dagenliam  site  for  a  power 
station  were  the  fact  that  it  was  in  an  area  where  the  industrial  demand 
would  increase,  there  were  stone  jetties  already  erected  there,  ajid  the 
assessment  would  be  considerably  lower  than  on  a  site  nearer  the  metro- 
polis.    The  estimated  saving  in  the  disposal  of  ashes  from  that  site 
was  9s.  to  9s.  6d.  per  ton.     If  there  were  15  per  cent,  of  ash  that  would 
amount  to  84  (500  tons  for  600  million  units,  and  it  would  make  £23  000 
difference  in  the  cost  of  disposal  compared  with  what  the  cost  would  be 
if  the  ash  had  to  be  barged  away.     The  area  of  the  site  was  150  acres. 
At  low  tide  there  was  20  ft.  of  water  available,  which  woidd  tend  to 
reduce  expenditure  on  condensing.  The  site  belonged  to  Samuel  Williams 
&  Company,  and  the  question  of  price  was  under  negotiation.     The 
average  price  received  by  Poplar  for  current  in  1919-20  was  l-fiOd.  per 
unit.     That  was  the  lowest  in  London,  Stepney  being  next  with  l-67d. 
Interlinking. 
Replying  to  Sir  John  Snell  :    Considerable  saving  was  made  by  the 
interlinking  of  Shoreditch,  Stepney,  Poplar  and  Hackney,  but  he  did 
not  think  the  full  possible  benefit  was  being  obtained.     The  actual  saving 
was  about  800  t<ms  of  coal,  or  £1  500  per  annum.     If  one  station  could 
take  the  whole  of  the  night  load  it  was  estimated  that  it  would  effect  a 
further  saving  equal  to  £500  per  annum.     He  did  not  think  the  best 
results  could  be  obtained  unless  there  were  some  authority  to  say  defi- 
nitely when  certain  stations  should  shut  down.     When  the  ring  was 
^.-^ylcte  the  sarin';  "-ould  be  greater,  as  in  some  cases  the  current  had 
to  be  sent  too  far  rounJ  at  present.     There  might  be  a  tendency  to 
oppose  the  Joint  Authority,   t)„l  he  could  not  imagine  any  engineer 
objecting  to  his  station  being  shut  down  if  he  were  offered  energy  at  a 
price  cheaper  than  he  could  generate  it.     He  thought  the  decisions  of  a 
committee  of  engineers  would  be  more  convincing  to  engineers  whose 
stations  were  affected  than  the  decisions  of  one  indi^adual.     It  was  not 
proposed  to  purchase  any  station  at  any  time.     It  was  proposed  to  deal 
with  the  matter  purely  from  a  business  point  of  view  ;   that  undertakers 
should  be  offered  a  supply  at  a  price  which  it  would  pay  them  to  accept, 
and  th"  system  should  extend  as   prices  became  lower.      The  linkuig 
up  of  Poplar  and  the  neighbouring  boroughs  had  been  done  all  along 
with  conijilete  good  wiU.    For  the  first  period  it  was  proposed  to  have  an 
executive  officer  and  in  the  subsequent  stages  an  engineer. 

To  Mr.  Hknderson  :  If  East  London  obtainedloansonthesecurityof 
the  whole  London  area,  other  districts  would  have  the  security  of  the 
Kast  London  district  in  the  case  of  their  loans.     Two  of  the  sites  of  the 
proposed  stations  under  the  other  schemes  were  situated  in  or  immedi- 
ately adjacent  to  his  area.  He  admitted  that  there  could  not  be  so  much 
cheapening  of  supply  in  non-industrial  areas  if  the  industrial  area  were 
separated  from  them  as  there  would  be  if  they  were  connected.     The 
non-industrial   areas   must  expect   their   reduction   in   cost   of   supply 
mainly  from  the  electrification  of  the  railways.     The  scheme  was  made 
as  much   as  jjossible   a  municipal  scheme.     In  the  eastern   boroughs 
north  of  the  river  he  thought  they  could  work  economically  if  the  area 
were  reduced  to  those  boroughs  alone.     It  was  suggested  that  the  Joint 
Authority  for  the  whole  area  should  act  in  regard  to  East  London  on  the 
advice  of  an  advisory  committee  of  engineers  of  the  East  London  area. 
In  the  case  of  a  difference  of  opinion  between  the  Chief  Engineer  of  the 
Joint  Authority  and  the  East  London  committee  the  instructions  from 
the  Joint  Authority  would  have  to  be  carried  out.     It  was  intended  that 
in  any  ease  where  there  was  dissatisfactioni^itli  the  Joint  Authority's 
decisions  there  should  be  a  right  of  appeal  to  the  Electricity  Commis- 
aoners.     Dagenham  was  in   the   Romford  district,  in   the  County  of 
London  €■  mpany's  area.     There  would  be  less  cost  of  transmission  from 
Beckton  to  the  East  London  industrial  area  than  from  Dagenham,  but 
this  was  counterbalanced  by  the  saving  on  ash  disposal.     The  saving 
of  cost  in  regard  to  ash  disposal  would  be  made  by  spreading  the  ashes  on 
the  ;vrea  instead  of  having  it  barged  away.     The  estimates  included 
£1  021  (too  for  extensions  in  existing  stations,  £2  354  000  for  the  capital 
statJiMi    and   £1089  000  for  the   primary  transmission   system;  total, 
£5  0(;4  000.     With  that  capital  expenditure  they  would  get  plant  of  a 
total  of  318  000  kW.     He  did  not  agree  that  the  L.C.C.  scheme,  which 
Mr.  Henderson  said  pro\-ided  ffir  a  total  of  S32  000  kW  being  obtained 
for  an  additional  capital  expenditure  of  £9  700  000,  was  a  better  one. 
Tlie  western  districts  would  be  linked  up  between  themselves  and  with 
their  capital  station.     If  the  Joint  Authority  said  a  station  in  the  area 
should  be  closed  down  because  a  station  outside  could  supply  it  they 
would  have  to  bow  to  the  decisiim. 

Replying  to  .Mr.  Turnkr,  witness  said  he  did  not  consider  the  whole 
area  so  economical  as  the  East  Ixmdon  one  because  of  the  extra  cost 
of  mains  to  the  outlying  districts.  Under  the  Conference  scheme  the 
Joint  Authority  could  set  up  a  committee  to  deal  with  the  East  London 
district,  and  it  would  go  a  long  way  towards  satisfjing  Poplar.  The 
power  the  Joint  Authority  would  have  under  the  Conference  scheme 
to  charge  a  special  price  to  the  East  I^jndon  industrial  area  if  so  minded 
would  not  satisfy  him. 


To  Mr.  Kennedy  witness  said  he  thought  energy  generated  in  a  new 
station  at  Dagenham  could  be  supplied  more  cheaply  than  from  a  new 
station  at  Beckton.  If  the  Joint  Authority  wouldgiveasuppl}'  to  Poplar 
at  as  cheap  a  cost  as  the  cost  of  generation  under  the  East  London 
scheme  he  did  not  think  Poplar  would  have  much  to  complain  of. 

To  Mr.  Tvlor.  witness  said  he  did  not  agree  with  Mr.  Wordingham 
that  the  railways  would  suffer  by  this  combination  of  the  railway  and 
general  loads  in  one  station,  The  combination  would  be  an  advantage 
to  the  railway's.  There  would  be  a  diversity  factor,  which  would  com- 
pensate for  the  cost  of  transmission  lines. 

Re-examined  by  Mr.  Donald,  witness  said  under  the  Conference  scheme 
there  was  nothing  to  prevent  the  establishment  of  a  committee  such  as 
Poplar  suggested,  but  there  was  a  great  deal  of  difference  between  that 
and  the  Commissioners  saying  it  should  be  done  if  the  local  authorities 
desired  it. 

Replying  to  Mr.  Page,  witness  said  the  factors  which  induced  Poplar 
to  put  the  scheme  forward  were  the  engineer's  report  and  the  belief  that 
the  people  in  what  he  called  industrial  London  knew  more  about  the 
requirements  of  that  industrial  area  than  j)eople  in  the  west  knew.  He 
was  in  favour  of  interconnection  between  the  various  districts  of  London, 
but  there  should  be  competition  between  them.  If  they  failed  in  getting 
a  district  committee  they  would  have  to  come  in  under  one  of  the  larger 
schemes.  He  was  not  a  "  last-ditcher."  The  bulk  of  the  coal  would 
come  by  the  river,  and  there  would  be  storage  for  three  months'  supply. 
The  district  committee's  powers  would  be  confined  to  operation.  He 
found  that  the  cost  of  plant  was  now  20,  and  that  of  cables  from  20  to  25 
per  cent,  lower  than  they  were  12  months  ago.  Therefore  there  should  be 
no  undue  delay  in  proceeding  with  capital  stations.  He  was  inclined  to 
think  the  engineers  who  prepared  the  technical  scheme  had  rather 
exaggerated  the  capital  cost. 

In  addition  to  Mr.  Bowden,  Mr.  E.  M.  Lacer,  consulting  engineer,  Mr. 
P.  J.  Sutton  and  Mr.  Feed  TaIt,  assistant  manager  of  the  Poplar  elec- 
tricity undertaking,  gave  evidence  for  the  East  London  scheme. 

No  evidence  was  called  for  the  Railway  Companies,  and  upon  Mr. 
Moseley's  application,  the  two  schemes  were  withdrawn.  The  hearing 
of  the  opposition  witnesses  was  then  commenced,  the  first  two  being  Mr. 
A.  W.  'Tait  and  Mr.  J.  S.  Highfield,  for  the  Metropolitan  Company. 


Correspondence. 


ELECTRICITY  METERS  versus  CURRENT  LIMITEES. 

TO    THE   EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  In  your  issue  of  July  1  there  appears  an  article  under 
the  above  heading  embodying  "  a  description  of  a  new  form 
of  current  limiting  device  which  is  claimed  to  be  entirely 
novel,  and  also  a  great  advance  on  any  apparatu-;  hitherto 
designed  for  a  similar  purpose  on  the  Briti-ih  or  any  other 
market,"  and  which  is  paid  to  work  on  "  an  enti  ely  difierent 
principle  "  to  other  devices  for  the  same  purpose. 
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1"hk  ••Holmes"  Limiter. 

Readers  may  be  led  to  suppose  that  the  principle  of  auto- 
matically inserting  a  resistance  in  the  circuit  as  soon  as  a 
predetermined  current  is  exceeded,  and  again  automatically 
short-circidtiug  such  resistance  when  the  current  falls,  is 
something  novel.  This  is  far  from  being  the  case,  as  more 
than  30  years  ago  I  designed  what  we  called  a  battery  pro- 
tector which  worked  precisely  on  this  iDrinciple,  and  quite  a 
number  were  used  on  private  house  installations  to  prevent 
damage  to  the  accuiuulutors  by  excessive  discharge  currents. 

I  enclose  herewith  a  photograph  of  the  apparatus  (the 
drawings  for  which  arc  dated  January  13,  1890),  from  which 
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it  will  be  seen  that  the  short-circuiting  of  the  resistance  was 
done  by  a  U-shaped  piece  of  copper  dipping  into  mercury 
cups  connected  to  the  resistance  terminals.  The  quick  make 
and  break  between  the  copper  and  the  mercury  was  effected 
by  a  switch  action,  which  was  patented  by  me  in  1887,  and 
this  was  actuated  by  the  movement  of  the  hinged  armature 
of  the  magnet.  When  the  battery  protector  operated,  all 
the  lamps  became  dim,  indicating  throughout  the  house 
that  the  load  was  excessive,  but  brightness  was'  restored  by 
extinguishing  the  few  lights  which  could  be  most  conveniently 
dispensed  with. 

The  Ediswan ,  current  limiter  is,  no  doubt,  in  its  details 
a  more  up-to-date  device  than  the  one  I  have  described,  and 
probably  in  every  way  suitable  for  the  work  it  is  designed  for, 
but  the  claims  to  novelty  ought  not  to  go  unchallenged. — • 
I  am,  &c., 

Newcastle-on-Tyne,  July  5.  J.  H.  Holmes. 


Dr.    ROSENBEEG   AND    COPPER   LOSSES. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  May  I  be  permitted  to  draw  the  attention  of  Dr.  E . 
Rosenberg  (see  The  Electrician  of  June  3,  1921)  to  what  I 
believe  represents  the  better  Yievf  with  regard  to  armature 
copper  losses  of  the  parasitic  type. 

Firstly  I  should  like  to  mention  a  critique  of  Prof.  A.  B. 
Field's  work  published  in  the  "  Physical  Review  "  of  last 
year  {see  Yol.  XV,  No.  5).  There  it  was  shown  that  the  view 
of  Prof.  E.  Arnold  regarding  the  path  of  the  self-induction 
fiux  was  untenable.  Analyses  based  upon  this  false  assumption 
must,  therefore,  give  way.  Indee^.  the  proximity  of  iron  to 
current  c-arrying  conductors  hardly  influences  at  all  the  self- 
induction  flux,  so  that  the  writer's  solution  for  the  skin  effect 
of, massed  rectangular  conductors  {see  "  Phys.  Rev."  Oct.  4, 
1916)  obtains.  In  the  latter  solution  the  only  assumption 
made  is  that  at  the  skin  the  current  density  is  constant 
throughout.  The  blanket  objections  of  Prof.  Howe  to 
Heaviside  methods  in  general  need  not  be  taken  too  seriously 
since  Prof.  Field's  solution  can  be  obtained  with  infinitely 
less  labour  if  desired. 

However,  I  should  like  to  draw  attention  to  a  much  more 
important  study  of  incremental  copper  loss,  particularly  in 
large-sized  alternators  and  in  very  small-sized  armatures 
where  the  magnetic  density  in  the  slots  is  apt  to  be  very 
high.  Thisisa  still  further  Paper  by  the  writer  on  eddy  current 
losses  in  the  copper  of  slotted  armatures,  which  appeared  in 
the  Journal  of  the  Institution  of  Electrical  Engineers,  June  15, 
1915.  According  to  your  correspondent's  experiences,  despite 
the  views  of  Prof.  Miles  Walker  and  others  on  the  continent 
the  major  portion  of  the  incremental  iron  and  copper  losses 
is  to  be  attributed  to  effects  of  the  main  field.  An  engineering 
formula  for  the  teeth  incremental  iron  losses  was  first  published 
by  the  writer  in  his  book  on  Dynamo  Design,  New  York,  1905. 
{See  also  The  Electrician,  London,  1904).  I  understand  the 
latter  type  of  formula  is  being  employed  quite  generally  in 
England,  however,  without  credit. 

Austrian  engineering  undoubtedly  stands  on  a  very  high 
plane  ;  I  was  thinking  particularly  of  the  field  of  induction 
motors,  but  I  do  feel  that  occasionally  the  right  kind  of 
emphasis  is  not  being  displayed. — I  am,  &c., 

Washington,  D.C.,  June  30.  A.  Press. 


THE  WAGNER  EARTH  CONNECTION. 
TO  the  editor  of  the  electrician. 
Sir  :  I  (and  no  doubt  I  speak  for  many  readers  of  The 
Electrician)  am  obliged  to  Mr.  D.  W.  Dye  for  his  addendum 
to  my  article  on  the  Wagner  Earth  Connection.  When  I  was 
impelled  to  adopt  an  earth  connection  my  test  apparatus  had 
been  behaving  erratically  when  periodically  checked  against 
N.P.L.  calibrated  standards  of  capacity  ;  these  standards 
were  approximately  equal  to  the  capacities  under  measure- 


ment and  of  a  low  order.  The  Carey  Foster  arrangement  with 
earth  connection  shown  in  Figs.  2  and  3  of  my  artich  was 
adopted  ;  in  addition,  the  precaution  of  a  balanced  transformer 
with  earthed  shield  was  introduced  in  the  alternating-current 
source.  Owing  maialy  to  the  bridge  modification,  satisfactory 
results  were  obtained.  It  is  interesting  to  add  that  the 
capacity  limits  here  were  of  the  order  stated  by  Mr.  Dye  to  be 
satisfactory  with  the  said  bridge  modification. 

Mr.  D.  W.  Dye's  commentary,  including  particularly  his 
own  bridge  modification,  deserves  the  wide  publicity  which  its 
appearance  in  your  columns  has  ensured. — I  am,  &c., 

Newcastle-upon-Tyne,  .July  9.  G.  E.  Moore, 


A  REVIEW  OF  RECENT  LARGE  LOCOMOTIVES. 
to  the  editor  of  the  electrician. 

Sir  :  You  will  no  doubt  remember  that  in  The  Electrician 
of  May  13  there  was  an  article  entitled  "  A  Re^aew  of  Recent 
Large  Locomotives,"  by  A.  Laternser.  This  is  to  call  your 
attention  to  the  fact  that  there  are  statements  therein  which 
are  misleading  and  absolutely  false,  and  I  consider  it  a  great 
pity  that  such  mis-statements  should  appear  in  a  paper 
having  the  standing  of  yours. 

The  mis-statements  are  that  both  the  geared  and  gearless 
locomotives  operating  on  the  Chicago,  Milwaukee  &  St.  Paul's 
Railway,  and  supplied  by  the  General  Electric  Company, 
of  Schenectady,  have  been  withdrawn  from  service  on  account 
of  the  damage  they  do  to  the  track.  I  would  o^y  +^at  I 
have  personally  seen  and  ridden  on  all  the  electric  loco- 
motives on  the  above  line,  as  supplied  both  by  the  American 
Westinghouse  and  the  General  Electric  Company,  and  also 
have  up-to-date  information  in  connection  with  the  running 
of  these  locomotives.  The  original  geared  passenger  loco- 
motive was  found  by  tests  made  by  the  University  of  Wisconsin 
to  deliver  impact  on  rails  and  structures  only  approximately 
two-thirds  of  the  magnitude  given  by  the  steam  engines 
tested  at  the  same  time.  The  statement  is,  therefore,  entirely 
untrue  that  the  geared  passenger  locomotives  were  with- 
drawn from  service  owing  to  their  destructive  effect  upon  the 
track. 

The  geared  passenger  locomotives  were  changed  over  to 
freight  work  when  the  new  Westinghouse  passenger  train 
locomotives  were  delivered.  The  latter  were  specially  de- 
signed for  passenger  train  service. 

As  regards  the  gearless  locomotives,  these  have  not  been 
withdrawn  from  express  service,  but  have  been  running 
continuously  in  service  from  the  day  they  were  started, 
and  have  given  great  satisfaction,  and,  in  fact,  their  perfor- 
mance has  been  so  successful  that  the  General  Electric  Com- 
pany has  been  called  upon  to  incur  no  expenses  whatever 
for  any  changes,  or  for  their  upkeep.  The  maximum  speed 
attained  by  these  gearless  locomotives  is  83  miles  per  hour. — 
I  am,  &c., 

Leamington,  .July  8.  R-  H.  Simpson. 


SHORT-RANGE  HORIZONS  .IND  CABLE  LAYING. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  During  a  recent  voyage  of  the  Telegraph  Construction 
&  Maintenance  Company's  cable  ship  "  Colonia,"  I  carried  out 
some  very  successful  experiments  with  short  range  sea  hori- 
zons, which  I  venture  to  think  will  be  of  interest.  In  these 
experiments  I  was  very  ably  assisted  by  the  navigating 
officers. 

It  is  well  known  that  at  night  the  horizon,  except  iinder 
very  exceptional  circumstances,  cannot  be  used  for  obtaining 
positions,  but  by  using  a  calcium  light  as  a  short  range  sea 
horizon  at  a  known  distance,  and  manoeuvring  the  ship  so 
as  to  get  the  required  star  vertically  over  this  light,  the  alti- 
tude can  be  obtained.  This  operation  repeated  with  two 
or  more  stars  will  give  a  very  accurate  position.  In  doing 
this  it  is  best  to  use  port  hebn,  so  that  the  calcium  light  comes 
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in  the  clear  glass  of  the  sextant  before  being  under  the  vertical 
direction  of  the  star.  Likewise,  in  the  day  time  accurate 
results  can  be  obtained  by  a  calcium  light  or  a  cask  with  a 
required  interval  between  observations. 

Althougli  similar  observations  have  been  attempted  before 
in  dayiijirht  it  does  not  seem  to  have  been  tiiken  up  witli  regard 
to  obtaining  positions  at  night.  Owijig  to  the  uncertainty  of 
the  ordinary  sea  horizon  the  above  method  should  overcome 
many  difficulties. 

WTien  the  slo'  is  covered  with  cloud,  whieli  is  frequently  the 
case,  it  is  impossible  to  obtain  a  star  position  at  P.M.  twilight ; 
but  the  stars  often  show  through  a  few  hours  later,  and  as,  by 
that  time,  the  sea  horizon  has  become  invisible,  excepting, 
perhaps,  during  a  favourable  moon,  observation  is  still  impos- 
sible. If  by  my  suggested  method  a  short  range  sea  horizon 
is  arranged,  then,  at  any  time  during  the  night,  observations 
can  be  taken  and  position  defined  providing  known  stars  are 
visible. 

I  am  therefore  inclined  to  think  that  with  regard  to  cable 
laying  and  repairing  ships  this  method  may  be  of  considerable 
importance.  I  am  hoping  in  the  near  future  to  have  con- 
structed a  projectile  flare  to  be  thrown  from  a  suitable  gun  to 
a  known  distance  in  any  direction,  so  that  at  times  when  the 
sea  horizon  cannot  be  depended  upon,  or  at  night  time,  accu- 
rate positions  can  be  got  without  actually  stopping  the  ship  or 
altering  course,  providing  the  weather  is  moderately  fine. 

My  experiments  were  facilitated  by  a  Dip  Table,  which  has 
been  recently  published  by  Mr.  Percy  H.  L.  Davis,  late  of  the 
Nautical  Almanac  Office,  for  the  purpose  of  correction  of 
altitudes  at  given  distances  in  yards  for  use  with  short  range 
found  sea  horizons.  I  unders  and  that  this  table  will  be 
included  in  Inman's  Nautical  Tables. — I  am,  &c., 

London,  Victor  Campos, 

June  24.  Master  c.s.  "  Colonia." 


HIGH-TENSION    WINDING    AND    INSULATION    BY 

EX-SERVICE  MEN. 

TO  THE  EDITOR  OF  THE  ELECTRICI.\N. 

Sir  :  In  addition  to  the  ordinary  workshop  practice  in 
electrical  manipulation  which  forms  a  large  part  of  the  training 
of  disabled  ex-Service  men  at  the  Leeds  Technical  School,  the 
men  in  training  have  recently  completed  the  construction  of 
a  20  000  V  transformer  to  work  on  the  Leeds  Corporation 
alternating-current  supply.  This  2  kW  transformer  was  of 
special  design  to  meet  the  requirements  of  the  Leeds 
University,  and  has  been  delivered  and  tested  in  the  electrical 
engineering  laboratory  there.  It  was  interesting  to  find  that 
the  testing  pressure  could  be  forced  up  to  100  000  V,  i.e., 
five  time-;  the  normal  capacity,  before  discharge  took  place, 
between  the  coil  terminals.  This  result  speaks  well  for  the 
practial  knowledge  and  skill  of  the  instructors  as  well  as 
indicating  the  careful  and  accurate  workmanship  on  the  part 
of  the  trainees  who  actually  carritd  out  the  work. 

Besides  the  armature-winding  section  in  which  the  fore- 
going work  was  done,  there  are  also  sections  for  training 
fitters  and  instrument-makers  and  electrical  wiremen.  In 
the  electrical  fitting  section  the  trainees  have  recently 
constructed  a  commutator  of  unusual  design.  The  brushes 
work  on  the  inside  instead  of  the  outside  surface.  It  is  19  in. 
in  external  diameter  and  is  built  up  of  299  bars. 

In  the  installation  section  the  wiremen  in  training  have 
been  given  ample  opportunity  for  carrying  out  practical 
work  on  a  fairly  large  scale  in  various  departments  of  the 
school  requiring  electrical  extensions  or  alterations.  In 
one  piece  of  work  of  this  kind,  comprising  163  lights  and  four 
three-phase  motors,  the  official  insulation  test  of  the  Corpora- 
tion Electricity  Department  gave  an  infinity  reading  for  the 
lighting  system  and  10  megohms  for  the  motor  circuits.  This 
also  indicates  very  careful  attention  to  details  on  the  part  of 
the  trainees. — I  am,  &c., 

R.  E.  Barnett, 

I-eeds,  Principal,  Central  Technical  School. 

July  7. 


NEITHER  CONDUIT  NOR  CASING. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  I  have  read  with  much  appreciation  the  excellent 
letter  entitled  "  Conduit  versus  Casing,"  published  in  your 
current  issue  over  the  name  of  Mr.  Wilson  of  Birmingham. 

There  appear  to  be  several  indications  that  both  conduit 
and  casing  will  be  eliminated  from  electric  light  installations 
in  the  future  as  witness  the  various  house  systems  introduced 
by  the  principal  cable  makers. 

The  field  of  application  for  un-enclosed  cables  is  now  con- 
siderably enlarged  by  Messrs.  Glover's  introduction  of  their 
Glo-Clad  wiring  system  for  industrial  jmrposes  \n  which  the 
various  fittings  are  screwed  on  the  hardened  sheath  of  the 
cable. 

Further  particulars  of  this  interesting  system  are,  of  course, 
readily  available  to  those  concerned  and  I  therefore  do  not 
intend  to  tre  pass  on  the  limited  space  of  your  correspondence 
columns  by  entering  into  a  detailed  description  in  this  letter, 
but  I  thought  I  should  like  to  make  this  personal  comment 
upon  the  interesting  correspondence  now  appearing  in  your 
journal. — I  am,  &c., 

Manchester,  Harry  Allcock,  M.I.E.E.,  M.I.Mech.E. 

July  8. 


Heating   and   Cooking   Notes. 

The  "  LiOHTNTNG  "  Oven. 
Mr.  Prentice's  ingenious  "  Lightning  "  oven  was  described  in  Thb 
Electrician*  some  time  ago.  and  our  readere  will  no  doubt  recollect 
the  main  features  of  this  re;narkable  cooking  device.  As  shown  in 
Fig.  1,  the  oven  is  in  the  form  of  a  cylinder,  the  heating  elements 
being  wound  on  a  frame  fitted  to  the  interior  surface.     This  cyUndrical 


Fio.  1. — TiiK  "  LryHTNiKG  "  Oven. 

casing,  complete  with  elements  and  switches,  is  suspended  over  the 
oven  base  by  means  of  a  counter-weight,  so  that  it  can  be  raised  for 
the  recoption  or  removal  of  food.  The  heating  elements  entirely 
surrournl  the  food,  thus  ensuiin,'  uniform  cooldng  and  browning.  : 
Perhaps  the  most  important  merit  of  the  "  Lightning  "  oven  is 
its  heat-retaining  quality  and  consequent  economy.     When  the  door 

Sec  The  Electiuiian  Vol.  LXIX.,  p.  577. 
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of  an  ordinary  oven  is  opened,  a  considerable  amount  of  heat  imme- 
diately escapes  through  the  opening ;  but  when  the  casing  of  the 
"  Lightning  "  oven  is  raised  the  heat  loss  is  negligible.  In  efiect, 
the  oven  carries  its  heat  up  with  it,  and  only  the  food  is  exposed  to 
the'chilling  influence  of  the  outside  air.  Three  control  switches  are 
provided,  giving  five  variations  of  heat.  The  maximum  consump- 
tion is  2  kW,  and  the  minimum  i  kW. 

p:'  Although  patented  about  10  years  ago,  the  manufacture  and 
distribution  of  the  "  Lightning  "  oven  on  a  commercial  scale  have 
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only  recently  been  undertaken,  so  that,  from  this  point  of  view,  it 
may  be  regarded  as  a  new  development.  During  the  period  that 
hasjelapsed  between  invention  and  exploitation,  the  apparatus 
has  been  thoroughly  tested  in  ordinary  every-day  use,  and  appears 
to  have  triumphantly  justified  the  hopes  and  prophecies  of  its 
original  sponsors.  The  "  Lightning  "  oven  is  now  being  made  and 
marketed  by  Messrs.  Electbical  Utilities,  Ltd.,  from  whom  we 
have  just  received  particulars  of  recent  performance  tests. 

The  following  tabulation  shows  the  results  obtained  on  test  at  the 
Aylesbury  Exhibition  a  few  months  ago  : — 

Beef ,  sirloin  Initial  weight  of  meat  ...  9  1b.   ISJ  oz. 

Loss  during  eooldng      ...  9-6  per  cent. 

Current  Consumption    ...  1-347   units. 

£ce/,  (op«j(Je  Initial  weight  of  meat   ...  4  1b.  IJ  oz. 

Loss  during  cooking      ...  7-7  per  cent. 

Current  consumption    ...  0-937   units. 

A  New  Fiee-bab. 
Messrs.  Automatic  &  Electric  Furnaces,  Ltd.,  send  us  par- 
ticulars of  their  new  "  Furnace  "  fire-bar,  which  is  intended  to  be 
used  as  a  standard  element  in  domestic  heating  appUances.     It 


f  Fig.  3. — Two  "  Furnace  "  FiRE-B.iKS  Fixed  one  Above  the  Otheb. 


consists  of  a  hollow  strip  about  1  in.  in  diameter,  over  the  open  front 
of  which  are  fitted  in  criss-cross  fashion  a  number  of  irregularly- 
Bhaped  pieces  of  incombustible  material.  The  resistance  wire  is 
-wound  in  a  very  close  helix  inside  the  strip.  When  placed  on  circuit 
the  whole  mass  glows. 

The  "  Furnace  "  fire-bar  consumes  500  W,  but,  owing  to  its 
special  construction,  appeare  to  provide  a  greater  area  of  red  heat 
than  is  commonly  the  case  with  elements  of  equivalent  rating. 


The  current  issue  of  "Railway  Gazette"  gives  a  comprehensive  review 
of  the  successful  scheme  of  traffic  control  which  is  now  in  operation  on  the 
Midland  Railway.  The  article  include  figures  which  indicate  the  nmning 
efiiciency  secured  by  means  of  this  control  system,  but  the  point  which  will 
strike  the  electrical  engineer  isthatthe  greatly  improved  working  which 
has  admittedly  resulted  would  have  been  impossible  without  the  very 
extensive  employment  of  the  telephone. 


A  complete  programme  of  the  proceedings  of  the  annual  conven- 
tion of  the  postponed  Incorporated  Municipal  Electrical 
Association  which  is  to  be  held  at  the  Institution  of  Electrical 
Engineers,  or,  if  not  available,  at  the  Institution  of  Mechanical 
Engineers,  on  Wednesday,  Thursday  and  Friday,  July  20,  21, 
and  22  has  now  been  issued. 

On  Wednesday,  July  20,  at  2.30  p.m..  Major  H.  Richardson 
will  deliver  his  Presidential  Address,  and  at  2.45  p.m.  a  Paper  on 
"  Questions  Arising  in  the  Consideration  of  the  Financial  and 
Business  Aspects  of  Municipal  Electricity  Supply  "  will  be  read  by 
Mr.  C.  W.  Charlesworth.  Immediately  following  this  Paper  a  meet- 
ing of  the  Chairman  Members  only  of  the  I.M.E.A.  -n-ill  tak  ■  place. 

The  proceedings  on  Thursday,  July  21,  will  commence  at 
10  a.m.,  Mr.  D.  Wilson  reading  a  Paper  on  "  Steam  Raising — 
Yesterday,  To-day  and  To-morrow,"  and  Mr.  W.  M.  Miles  on 
"  Modern  Boiler  House  Practice."  The  afternoon  session  -will  open 
at  2.30  p.m.,  when  Mr.  E.  Cross  -ndll  read  a  Paper  on  "  Present  Day 
and  Commercial  Problems  in  Electricity  Supply."  The  Annual 
Dinner  will  be  held  at  7  p.m.  at  the  Hotel  Cecil,  Strand. 

The  Convention  will  close  on  Friday,  July,  22,  vdth.  the  holding 
of  the  annual  general  meeting,  which  is  to  commence  at  10.15  a.m. 


A  Portable  Disinfector. 


Modern  expert  opinion  tends  to  assign  to  fomites  a  dominant  part 
in  the  spread  of  infection  and  regards  steam  as  the  only  absolutely 
reKable  method  of  their  disinfection  Usually,  disinfection  necessi- 
tates the  employment  of  a  large  veMcle  for  caiTying  articles  between 
the  infection  site  and  a  central  disinfection  station — an  arrangement 
which  is  costlj'  and  often  ineffective. 

A  portable  sack  steam  disinfector  which  has  recently  been  placed 
on  the  market  by  Messrs.  Meldrums,  Ltd.,  should  therefore  be  of  the 
greatest  use  in  bringing  about  a  more  healthy  and  cleanly  state  of 
thuigs.  In  the  sack  steam  disinfector  a  suspended  charge  is  covered 
by  a  waterproof,  but  steam  permeable,  wrapper,  and  is  then  drawn 
up  into  the  inverted  sack  where  it  is  steamed  in  thi'ee  minutes.  On 
being  lowered  clear  of  the  sack  it  is  so  slightly  damp  and  so  intensely 
hot  that  the  garments  di-y  in  two  minutes.  One  sack  enables  10 
suits  to  be  steamed,  di-ied  and  re- worn  within  10  minutes.  Blankets, 
mattresses  and  other  similar  articles  can  be  packed  into  the  con- 
tainer and  dealt  with  in  the  same  way.  The  small  initial  cost  and 
low  working  expenses  of  this  apparatus  shoidd  be  a  determining 
factor  in  its  ever- increasing  employment.  The  price  of  the  latest 
pattern  of  disinfector  is  £57,  and  it  has  been  found  that  1  000  army 
blankets  can  be  disinfected  with  a  consumption  of  5h  gallons  of  oil, 
costmg  Us.  6d.  or,  using  coal,  at  a  cost  of  2s.  The  apparatus  is  so 
portable  that  it  can  be  carried  on  the  back  of  a  motor  cycle. 

The   Telephone   Inquiry. 

The  Select  Committee  on  the  Telephones  has  continued  its  sittings, 
but  it  hopes  to  conclude  the  taking  of  evidence  before  the  end  of  the 
Session.  Its  assessor  (Mr.  W.  W.  Cook)  is  to  prepare  a  report  on  the 
telephone  systems  of  the  United  States,  Canada,  Sweden,  Norway  and 
Denmark.  We  give  below  a  summary  of  the  evidence  of  witnesses 
recently  heard. 

Mr.  T.  Holme,  engineer  and  managerof  the  Hull  Corporation  telephone 
system,  said  that  he  saw  no  reason  why  flat  rates  should  not  be 
associated  with  measured  rates  in  a  system  such  as  that  in  the  Hull 
area.  Of  their  subscribers,  76  per  cent!  were  below  the  2  000  calls  per 
annum  point,  and  only  24  per  cent,  above  ;  whereas  tlie  call  require- 
ments were  almost  reversed,  24  per  cent,  of  the  subscribers  originating 
66  per  cent,  of  the  calls  and  76  per  cent,  of  the  subscribers  originating 
only  34  per  cent,  of  the  calls.  For  public  call  bo-xes  they  still  charged 
only  Id.  per  call,  but  they  did  not  expect  to  make  profit  out  of  them. 

CoirPETITION. 

As  competition  between  teleplione  systems  in  the  same  district  was 
undesirable,  there  should  be  more  than  one  administrative  unit.  That 
would  necessitate  decentrahsation.  with  the  possible  delegation  of  some 
of  the  systems  to  independent  authorities.  He  gave  a  list  of  present 
annual  tariffs  in  HuU  The  wages  paid  were  the  same  as  those  paid  by 
the  Post  Office  system.  Down  to  two  years  ago  they  had  a  net  profit, 
after  providing  for  interest  and  sinking  fund,  royalties  and  other  charges. 
This  year  they  had  sustained  a  loss  to  March  31,  but  they  expected  to 
clear  that  with  the  increases  in  their  tariff.  They  put  this  up  in  Nov- 
ember, but  they  had  an  increase  of  200  subscribers  in  the  first  two 
months.  They  had  one  automatic  exchange,  and  if  it  turned  out  as  satis- 
factory as  wasanticipated  they  would  instal  automatic  exchanges  in  future. 

Councillor  Ambler,  Chairman  of  the  Hull  Telephone  Committee, 
said  they  were  not  satisfied  with  the  Government's  scale  of  wages  and 
bonuses  and  thought  the  bonus  ought  to  be  reduced.  That  was  the 
cause  of  the  loss  they  had  sustamed.  He  did  not  think  London  ought 
to  have  the  flat  rate  retained,  because  there  was  such  a  high  percentage 
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of  calls  that  liad  to  go  through  two  exchanges.  They  had  been  so  suc- 
cessful in  Hull  tliat  he  would  strongly  favour  the  municipal  system. 
There  would  be  healthy  competition  between  municipalities. 

Mr.  Fkank  Biiu),  the  secretary  of  the  Newspaper  Society.in  the  course 
of  liis  evidence,  said  he  was  decidedly  in  favour  of  the  flat  rate  of 
charge.  He  could  imagine  nothing  more  directly  calculated  to  put  a 
drag  on  business  than  the  sweeping  away  of  the  flat-rate  system.  Claims 
that  it  led  to  overloading  of  wires  could  not  apply  to  newspaper  offices, 
where  the  receipt  and  desi)atch  of  infonuation  was  of  such  urgency 
that  a  number  of  wires  far  in  excess  of  actual  requirements  were  needed. 
He  suggested  £25  iK>r  annum  as  a  fair  sum  for  a  flat  rate.  He  also 
condemned  the  new  system  of  trunk  charges,  wliich  were,  he  considered, 
ver*-  excessive. 

Mr.  C!.  L.  Hardisg  expressed  the  opinion  that  no  improvement 
would  be  effected  by  separating  the  telephone  and  telegrapli  branches. 
The  present  system  was  quite  satisfacton-  as  long  as  he,  as  district 
surx-eyor,  had  under  him  a  telephone  expert  as  district  manager  on 
whoni  he  could  rely.  Supervisors  were  only  appointed  to  exchanges 
having  eight  or  more  operators.  He  had  had  no  special  training  in 
telcphoneVork,  and,  although  without  technical  laiowlcdge,  he  directed 
others  who  were  technical  experts.  He  did  not  see  that  it  would  make 
for  greater  efficiency  if  he  had  not  under  his  supervision  such  duties  as 
parcels  ])Ost.  oixlinaiy  post,  postal  orders,  telcgraj)hs,  &e.,  in  addition 
to  the  telephones.  "  If  the  telegraphs  and  telephones  were  made  into  a 
special  department,  it  would  result  in  enormously  increased  expenditure 
botli  as  to  staff  and  buildings. 

.Mr.  B.  W.viTE.  district  manager  for  Cardiff  and  Newport,  said  the 
quality  of  the  telephone  senric*?  at  the  larger  exchanges  was  under 
regular  daily  observation,  and  elsewhere  service  tests  were  made  from 
subscribei's'  ofKces.  Written  complaints  were  dealt  with  by  the  district 
manager,  who  also  received  at  regular  intervals  summaries  of  all  verbal 
complaints  at  exchanges.  Under  the  National  Telephone  Company  the 
provincial  superintendents,  who  corresponded  to  the  district  surveyors, 
were  telephone  exjierts,  and  that  was  of  great  assistance,  naturally. 
He  thought  more  decentralisation  would  not  do  any  harm.  The  surveyor 
had  so  manj-»mattere  under  his  control  and  some  important  matters, 
such  as  engineering,  not  imder  his  control.  He  did  think  that  in  large 
towns  it  would  make  for  efficiency  if  the  telephones  were  kept  apart  from 
the  Post  Office  altogether. 

Mr.  W.  H.  Allex,  Controllerof  the  P.O.  Stores  Department,  presented 
a  statement  showing  that  as  to  new  and  manufactured  stores  and 
apparatus  tenders  were  inWted  from  finns  in  an  approved  list,  which 
safeguarded  against  '"rings"  and  other  combinations  to  keep  up 
prices.  As  to  repairs  and  conversions,  the  policy  was  to  maintain  their 
own  factories,  but  not  to  undertake  work  in  them  unless  some  marked 
advantage  could  be  obtained  by  doing  so.  The  Post  Office  did  repair 
work  more  chca])ly  than  contractois.  In  the  case  of  manufacture 
generally  the  advantages  of  Post  Office  factories  over  outsiders  were 
less  pronounced,  and  for  telephone  instruments  there  were  sufficient 
manufacturers  to  provide  real  competition. 


The   Priory   Geilln^   Fitting. 

We  have  received  from  the  Pkioky  Electrical  Enoineebing 
Co.MPANY,  of  Bath-street,  Birmingham,  an  ingeniously  designed  ceiling 
fitting  whose  use  should  not  only  lead  to  safety  in  operation,  but  to  a 
saving  in  time  of  installation  and  to  an  elimination  of  those  troubles 
which  arise  from  careless  workmanship  in  connection  with  apparatus 
of  the  usual  kind.  This  fitting  might  not  inappropriately  be  teimed 
an  "  all-metal  "  fitting  as  it  consists  essentially  of  a  brass  base,  which  is 
secured  to  the  ceiling  directly  or  with  the  aid  of  the  usual  patera  block. 
To  this  brass  base  is  securely  fixed  a  mouldf  d  composition  fireproof  block 
which  contains  brass  terminal  blocks  of  the  usual  design.  This  moulded 
block  is  fitted  with  a  distance  piece  to  separate  the  two  wires  of  flex 
and  so  ensures  that  no  trouble  can  arise  from  contact  between  wires. 
It  also  allows  all  the  tension  to  be  taken  oil  the  terminals  and  is  estimated 
to  take  a  bi^aking  strain  of  20  lbs.  The  ba.se  and  block  fit  into  a  conical 
bra.ss  stamping,  Ixing  held  fiimly  in  potitii  n  1  y  a  bayonet  joint.  This 
ba.se  contains  two  small  holes  into  which  bosses  on  the  brass  base  fit, 
thus  giving  additional  security.  The  fittings  are  finished  in  the  following 
colours  :  ixilished  brass,  antique  brass,  imitation  gilt,  steel  bronze, 
I'lorentine  bronze,  o.xidised  silver.  The  whole  arrangement  is  neat  and 
Khould  l>e  efficient.  It  at  least  possessestheadvantagebj-itsdesign  and 
nature  generally  of  preventing  the  accumulation  of  dust  which  so  often 
renders  c(iling  roses  unsightly. 


Selective  Publicity. 

The  latest  prtjduction  in  that  wonderful  publicity  null,  the  Brixish 
Electrical  Uevelopsient  Association,  is  a  series  of  business-getting 
lettere  which  are-  intended  for  reproduction  and  subsequent  circulation 
amongst  present  and  potential  customers.  Along  with  these  aids  to 
revenue  a  complete  scheme  of  jmblicity  is  given  in  outline  of  such 
excellence  that  it  might  well  be  adopted  by  installation  contractors  and 
electricity  8upj)ly  undertakings  with  great  benefit  to  themselves.  The 
idea  is  an  excellent  one,  as  the  intending  beginner  in  publicity  work  is 
often  so  frightened  by  the  costs  which  he  thinks  are  the  inevitable  com- 
jianion  of  any  such  campaign  that  be  never  begins  the  campaign  at  all 
witlijdisastrous  re'sults  to  himself.  The  specimen  letters  are  illustrated, 
and  the  blocks  for  these  can  be  obtained  from  the  Association. 


Legal  Intelligence, 

> 
Hastings  Front  Lighting. 

Recently  5Ir.  Wm.  W.  Szlumper,  M.I.C.E.,  sat  as  arbitrator  to  hear 
evidence  in  a  dispute  between  Hastings  Corporation  and  the  Hastings 
Tramways  Company  as  to  the  re-lighting  of  the  Front,  which  the  com- 
pany have  to  undertake  under  their  Act  of  last  year.  The  Act  authorised 
them  to  construct  overhead  wires  for  working  their  tramways  on  the 
line  in  lieu  of  the  then  existing  petrol  electric  system,  and  a  question  arose 
as  to  whether  it  was  the  duty  of  the  Corporation  or  the  Company  to 
supply  a  new  or  supplemental  cable  in  connection  with  the  re-lighting. 

Sir.  Macmokran  said  that  the  Corjioration,  in  giving  up  their  objection 
to  overhead  wires,  got  an  agreement  with  the  Company  under  which  the 
latter  were  to  substitute  a  new  system  of  lighting  for  the  old  arc  lighting. 
The  company  were  to  provide  lamps  to  be  placed  on  their  posts,  and,  at 
their  own  expense,  as  the  Corporation  might  require,  provide  everything 
for  the  purpose.  He  proposed  to  submit  expert  evidence  and  to  ask  for 
a  decision  in  favour  of  the  Corporation  to  the  extent  that,  in  so  far  as  it 
was  necessary  to  provide  any  new  cable  by  reason  of  the  alteration  of  the 
lighting  system  provided  by  Clause  6  of  the  Act,  it  should  be  -done  by 
the  Company  at  their  expense. 

Mr.  Roskill  submitted  that  the  question  was  not  whether  the  existing 
cable  was  sufficient  or  insufficient,  but  (having  regard  to  the  words  of  the 
Act),  whethes  the  liability  which  it  was  sought  to  put  upon  the  Company 
was  a  liability  imposed  by  the  Act.  That  was  a  question  of  law,  and  he 
submitted,  therefore,  that  no  evidence  was  admissible.  Apart  from  that, 
there  was  a  question  of  law  whether  that  came  within  sec.  33  of  the  Tram- 
ways Act,  1870,  and  was  subject  to  arbitration. 

Mr.  Macmoeran  contended  that  the  short  point  was  whether  the  word 
"  cable  "  in  the  section  in  question  included  part  of  the  Corporation's 
main  cable.  The  Arbitrator  would  really  have  to  interpret  the 
section  as  it  stood.  The  company  wanted  to  remove  the  restrictions 
which  had  been  placed  upon  them,  and  in  consideration  of  the  Corpora- 
tion consenting  to  their  proposals  the  provisions  in  sec.  6  were  inserted 
for  the  protection  of  the  Corporation.  The  section  involved  the  abolition 
of  the  existing  system  and  the  substitution  of  something  else. 

Mr.  C.  H.  WoEDixonAM,  C.B.E.,  consulting  electrical  engineer,  said 
he  had  inspected  the  sea  front  along  which  the  tramway  they  were  deal- 
ing with  ran.  He  had  read  and  considered  the  clauses  of  the  Acts  of 
1903  and  1905.  The  present  system  of  lighting  consisted  of  an  arc  lamp 
on  its  own  special  pole.  The  current  was  transmitted  along  the  sea 
front  at  a  pressure  of  GOO  V,  and  was  transfonned  down  to  each  pest  to  a 
suitable  pressure,  and  approximating  50  V.  By  s«  itching  off  and  on  at  a 
single  point  there  was  a  double  saving  of  labour.  He  had  read  the  Act 
of  1920,  and  knew  it  was  proposed  to  make  what  he  might  call  a  new 
system  of  lighting  on  the  front.  As  he  understood,  it  was  a  substitution 
of  another  complete  and  different  system  for  the  existing  method  of 
street  lighting.  With  the  new  system  there  were  twite  as  many  posts, 
and  each  post  was  to  carry  two  200  W  lamps.  The  new  posts  would  be 
40  yds.  apart  instead  of  80.  Under  the  new  system  the  power  con- 
sumption would  be  33J  per  cent,  more,  and  in  order  that  it  might  be 
complete  and  equivalent  to  the  old  one  it  must  be  capable  of  giving  the 
light  provided  for  in  the  clause,  and  of  enabling  the  lamps  to  be  switched 
on  and  off  from  a  central  point.  Under t he  new  system  they  must  provide 
for  a  greater  consumption,  partly  because  the  watts  to  be  transmitted 
were  greater,  and  partly  because  the  pressure  was  lower.  There  must 
either  be  a  new  cable  or  the  existing  one  must  be  supplemented.  The 
most  economical  way  would  be  to  supplement  the  existing  cable  along  a 
portion  of  the  front. 

In  cross-examination  Mr.  Wordi>.gham  said  he  thought  the  agreement 
prevented  the  old  arc  lamps  being  put  on  new  standards.  He  was  not 
prepared  to  say  it  was  a  better  system  ;  it  was  a  better  distributing 
system,  and  there  were  more  lamps. 

Mr.  Roskill  (for  the  Tramways  Company)  said  the  correspondence 
showed  that  the  Town  Clerk,  on  behalf  of  the  Corporation,  intimated 
that  they  would  be  willing  that  the  cable  should  be  sectionalised  pro- 
vided the  company  paid  for  it.  On  that  occasion  the  Town  Clerk  wrote 
the  Corporation  were  not  desirous  that  the  company  should  be  put  to  any 
unnecessary  expense,  and  therefore  would  be  prepared  to  consider  any 
reasonable  alternative.  He  was  authorised  to  intimate  that  if  the 
companj-  submitted  a  scheme  for  sectionalising  the  existing  lighting 
cable,  and  connecting  each  section  to  the  Corporation's  general  supply, 
and  carrying  out  such  work  and  supplying  such  switches  as  the  Corpora- 
tion required  to  the  satisfaction  of  the  Borough  Electrical  Engineer, 
the  Corporation  would  favourablj'  consider  the  scheme.  That  fell 
through  because  the  company,  being  advised  they  were  not  liable, 
declined  to  do  it.  On  the  point  at  issue  the  company  submitted  that 
their  only  liability  was  to  make  the  necessary  connections  with  the  new 
standards.  First  of  all,  the  company  had  to  place  on  the  standards 
erected  by  them,  as  the  Corporation  might  reejuire,  electric  lamps  in 
substitution  for  the  existing  lamps.  The  next  step  was  that  the  company, 
at  their  expense,  had  to  provide,  fix  and  properly  connect  all  neces- 
sarj'  cable,  wires,  appliances  and  apparatus  in  connection  therewith. 
That  provision  clearly  dealt  wdth  fitting  and  not  constructive  work. 
The  next  clause  was  :  "  The  Corporation  shall  be  entitled  to  the  use  of 
such  posts  and  standards  for  the  said  lamps,  cables, •wires.  api)liance8 
and  apjiaratus  free  of  cost."  The  word  "  cables."  he  submitted  had  no 
refere'nce  to  the  main  cable.  How  could  it  include  the  main  cable, 
which  already  belonged  to  the  Corporation?  It  must 'be  something 
to  the  use  of  which  they  would  be  entitled  free  of  cost.  There  was  not  a 
single  word  in  any  of  the  clauses  that  could  be  interpreted  to  mean  the 
provision  of  a  new  cable. 

Mr.  WoKDixGHAM  said  he  did  not  think  the  attachment,  from  an 
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eugineering  point  of  Tiew,  could  b?  called  a  cable,  for  the  reason  that 
the  current  to  be  carried  up  any  individual  lamp-post  and  down  again 
was  such  that  he  took  it  the  connection  would  be  very  smaU.  The 
current  would  be  only  1  A  per  lamp,  and  to  talk  about  a  cable  to 
carry  1  A  would  be  almost  absurd.  The  cable  could  be  attached 
to  a  standard  or  post,  but  it  could  not  be  connected  to  it ;  it  must  be 

connected  to  the  lamp.  ■ 

The  Arbitrator  has  now  issued  his  award  in  the  form  of  a  special  case, 
and  he  has  determined,  subject  to  the  opinion  of  the  Court,  that,  having 
regard  to  the  fact  that  either  a  new  cable  laid  along  the  route  of  tramway 
No.  1,  or  a  sufficient  addition  to  the  existing  cable,  is  necessary  in  con- 
nection with  the  substituted  lighting,  the  provisions  of  sec.  G  (3)  of  the 
1920  Act  place  upon  the  company  an  obligation  at  their  own  expense  to 
provide  and  lay  such  a  cable  or  such  an  addition  to  the  existing  cable. 

Hairdresser  and  Electrical  Fittings  Shop. 

An  extraordinary  story  as  to  a  hairdresser  and  an  electric  lamp  and 
fittings  business  was  told  in  the  Shorcditch  County  Court  on  Friday, 
before  Judge  Cluer,  when  the  Weston  Electric  Lamp  Company  sued 
Mr.  Street,  Hill-street.  Peekham,  for  £5.  3s.  6d.  for  goods  suppUed. 

Mr.  Cbipweli,  (for  plaintiffs)  said  dcliverj'  was  proved  to  Alfred  Street, 
and  the  man  who  had  been  served  with  the  summons  said  he  was  that 
individual.  He  admitted  the  signature,  but  said  the  goods  had  nothing 
to  do  with  him,  but  were  for  his  son's  business.  His  son  was  22  years, 
and  dealt  in  electrical  goods,  using  the  front  window  of  his  (defendant's) 
shop  to  show  them  off.  Defendant  was  a  hairdresser  and  always  had 
been,  and  he  laiew  nothing  about  electric  lamps  and  bulbs. 

Judge  Cltjeb  :  I  see  the  customer's  signature  to  the  order  is  "  B. 
Street." 

Defendant  :  "That  is  my  son  ;  I  am  a  hairdresser,  and  don't  under- 
stand the  goods.  I  might  have  served  customers  with  goods  if  my  son 
was  away."  He  did  not  know  exactly  where  his  son  lived,  but  he  used  the 
Peekham  address.  He  was  sometimes  away  for  mouths.  Certainly  he 
was  at  home  on  Sunday,  but  he  did  not  know  where  he  lived. 

Judge  Cluer  :  That  is  the  answer  of  a  hairdresser  and  not  an  honest 
man.  He  might  just  as  well  say  he  does  not  know  where  a  twenty- 
month-old  baby  lives  because  it  is  out  in  the  "pram."  It  was  evident 
they  had  got  hold  of  the  wrong  man,  so  the  summons  would  have  to  be 
dismissed  against  defendant,  with  costs. 


Parliamentary  Intelligence. 

COUNTY   OF   LONDON   BILL. 

The  Bill  of  the  County  of  London  Electric  Supply  Company  was  read 
a  second  time  in  the  House  of  Commons  on  Monday. 

Mr.  J.  D.  Gilbert  moved  the  rejection  of  the  Bill  on  behalf  of  the 
London  County  Council.  He  urged  that  in  the  interests  of  unity  in  the 
supply  of  electricity  in  the  metropolis  no  Bill  of  that  kind  should  be 
passed  until  the  schemes  submitted  to  the  Electricity  Commissioners  for 
the  constitution  of  a  joint  electricity  authority  had  been  inquired  into. 

Mr.  P.  J.  Hannon  and  other  memberssupported  the  Billon  thegromid 
that  it  was  absolutely  necessary  if  the  company  was  to  develop  and  fulfil 
its  existing  statutory  obligations. 

Mr.  A.  Neal  said  that  the  Bill  having  passed  the  House  of  Lords,  it 
would  be  a  strong  measure  for  the  Commons  to  reject  it  on  second  reading 
and  not  allow  it  to  be  examined  in  Committee.  A  considerable  part 
of  the  Bill  dealt  with  financial  requirements  to  enable  the  company  to 
carry  out  powers  conferred  in  1913. 


Electric  Traction. 

The  annual  accounts  of  the  tramways  department  were  presented 
to  Glasgow  Corporation  on  the  7th  inst.  The  revenue  had  increased 
by  £671  95i  over  the  previous  year,  but  the  expenditure  had  also 
increased  very  considerably.  On  the  year's  working  there  was  a  surplus 
of  £105  796,  although  they  had  still  a  debit  balance  to  carry  forward. 

Li  a  report  on  the  wages  of  tramway  employees,  the  Highways 
Committee  of  the  London  County  Council  states  that  the  National  Joint 
Industrial  Council  for  the  Tramways  Industry  has  adopted  the  recom- 
mendations of  a  special  Joint  Committee,  wliich  had  considered  the 
report  of  the  Court  of  Inquiry  on  wages.  It  is  recommended  that  the 
present  rate  of  wages  should  be  maintained  until  the  first  full  pay  period 
in  August,  and  that  thereafter  reductions  from  and  additions  to  wages 
shall  be  at  the  rate  of  Is.  per  week  for  each  complete  five  points  variation 
either  way  in  the  cost  of  living  index  figure  commencing  from  the  figure 
of  135  i)er  cent,  above  the  August,  1914,  cost  of  living.  Thereafter  the 
adjustment  of  wages  are  to  be  regulated  every  three  months. 

The  Minister  of  Transport  (Sir  E.  Geddes)  stated  in  the  House  of 
Commons  on  Monday  that  the  electrification  scheme  of  the  London, 
Brighton  &  South  Coast  Railway  has  not  been  submitted  to  them 
for  approval,  but  their  proposals  had  been  before  him  on  a  request  from 
the  company  for  State  assistance  in  the  provision  of  capital,  for  which, 
however,  no  public  funds  were  available.  The  scheme  had  been 
considered  by  the  Electricification  of  Railways  Advisory  Committee 
and  was  dealt  with  in  their  interim  report  of  July,  1920.  He  was  in 
agreement  with  their  conclusions.  The  company  were  fully  alive  to  the 
importance  of  proceeding  with  the  electrification  of  the  remaining 
portion  of  their  suburban  system,  and  at  present  they  were  installing 
electric  equipment  up  to  Croydon.  When  this  was  completed  it  would 
greatly  relieve  existing  pressure.  Future  extensions,  including  the 
electrification  of  the  main  line  to  Brighton  and  other  places,  depended 
upon  financial  considerations. 


Electricity  Supply. 

The  Loohaber  Water  Power  Bill  came  before  the  Lord  Chairman 
of  Committees  in  the  House  of  Lords  on  the  7tli  inst.,  and,  there  being  no 
opposition,  the  measure  was  passed  for  third  reading. 

Stepney  (London)  Electricity  Committee  report  to  the  Council  that 
they  have  given'an  order  to  Messrs.  Babcock  &  Wilcox  to  fit  two  boilers 
at  the  Limehouse  generating  station  with  16  steam  oil  burners. 

The  Stafford  Electricity  Committee  has  ordered  an  additional  length 
of  500  yds.  of  h.t.  cable  from  the  Pirelli  Cable  Works  in  order  to  complete 
the  main  now  being  laid  to  the  works  of  the  English  Electric  Company. 
On  the  occasion  of  the  visit  of  the  Prince  of  Wales  to  Rotherham  on 
the  20th  inst.  His  Royal  Highness  will  inaugurate  the  Corporation  Elec- 
tricity Works,  in  Rawmarsh-road  and  start  the  principal  generating  set. 
The  Heston  and  Isleworth  Urban  Coimcil,  in  conjunction  with 
Ealino  Corporation,  have  submitted  proposals  to  the  Electricity 
Commissioners  for  erecting  a  new  generating  station  for  supplj'ing 
the  combined  districts.  The  station  will  be  near  the  Duke  of  Northum- 
berland's residence  at  Syon,  on  the  banks  of  the  Thames. 

Owing  to  an  accident  to  one  of  the  turbine  sets  at  the  Tkefobest 
Power  Station  the  South  Wales  Electrical  Power  Distribution 
Company  is  unable  to  give  a  full  supply  of  electricity  to  several  collieries 
in  the  Rhondda  and  Merthyr  Valleys.  A  system  of  rationing  has  been 
introduced,  and  the  collieries  obtain  electricity  for  pumping  and  for  the 
ventilating  fans,  but  in  some  cases  it  is  found  impossible  to  supjily  sufficient 
for  haulage  purposes. 

In  consequence  of  the  recent  decision  of  the  Dover  Corporation  to 
terminate  the  engagements  of  the  Chief  Assistant  Electrical  Engineer, 
the  Mains  and  the  Shift  Engineers,  with  the  option  of  being  re-appointed 
at  lower  salaries.  The  Electrical  Power  Engineers'  Association  is  instruc- 
ting its  members  not  to  accept  re -appointment  at  the  new  tenns  and  is 
also  instituting  a  boycott  of  the  imdertaking  by  advising  all  qualified 
engineers  not  to  apply  for  the  vacant  positions. 

The  chairman  of  the  Electricity  Committee  (Sir  Chas.  Starmer) 
announced  at  the  meeting  of  Darlington  Corporation  last  week  that 
about  £4  000  additional  cost  at  the  electricity  works  has  been  entailed 
by  the  coal  dispute,  but  ^th  a  reduction  of  63.  per  week  in  the  men's 
wages  and  various  economies,  together  with  increased  consumption, 
the  committee  hoped  to  make  up  this  amount  without  increasing  the 
charges  either  for  power  or  lighting. 

The  Special  Committee  appointed  by  Wallasey  Corporation  to  con- 
sider the  position  of  the  electricity  undertaking  have  resolved  that  the 
electrical  engineer  and  manager  shall  reside  within  the  borough,  and  a 
house  is  to  be  erected  on  land  near  the  works  for  the  residence  of  the 
station  superintendent.  The  Committee  also  find  that  there  has  not 
been  that  co-operation  between  the  various  committees  of  the  Council 
which  there  ought  to  have  been  in  a  public  utility  service  such  as 
electricity. 

An  interesting  statement  has  been  issued  by  the  Leeds  Electricity 
Department  in  regard  to  supplies  of  'coal,  &c.,  during  the  strike.  On 
March  23  the  stock  of  coal  held  was  12  744  tons,  and  the  consumption 
was  aboutl  500  tons  per  week.  Further  purchases  (all  British)  amounted 
to  9  000  tons,  but  owing  to  the  low  value  of  some  of  it,  this  would  be 
equivalent  to  about  7  000  tons  of  coal  of  ordinary  quality.  At  the  end 
of  the  stoppage  the  stock  was  2  045  tons,  and  orders  had  been  placed  for 
about  1  000  tons  of  Canadian  coal  which  could  have  been  f  urtherincreased 
as  required  for  an  indefinite  period.  The  inferior  quality  of  much  of  the 
fuel  received  threw  a  severe  strain  upon  the  firemen  and  the  supervising 
engineers,  and  great  credit  is  due  to  them  for  maintaining  the  supply  of 
electric  current  under  such  difficulties. 

Two  boilers  were  converted  to  make  them  adaptable  for  the  use  of 
oil  exclusively  in  place  of  coal,  but  it  did  not  become  necessaiy  to  con- 
sider the  purchase  of  oil  until  near  the  end  of  the  stoppage,  when  arrange- 
ments were  made  to  ensure  a  small  but  regular  supply  to  help  out  the 
coal.  The  quantity  actually  purchased  waa  60  tons.  The  power  supply 
was  not  restricted  until  Mayl,  and  it  is  believed  that  no  serious  loss  or 
inconvenience  was  caused  by  the  restrictions,  which  were  suspended 
from  June  27.  There  was  no  interference  with  ordinary  lighting  or 
heating  supplies,  and  on  some  20  or  30  days  the  Tramways  Committee, 
in  addition  to  taking  their  normal  quantity  of  current  from  the  elec- 
tricity department,  were  furnished  with  larger  supplies  to  keep  the  trams 
ranning  when  the  supply  of  oil  failed,  or  when  the  service  of  cars  would 
otherwTse  have  had  to  be  suspended  or  reduced.  It  is  hoped  that  the 
reduction  in  the  supply  of  current  for  power  may  be  regarded  largely 
as  a  postponementof  income  rather  than  as  an  actual  loss,  and  therefore 
no  account  is  taken  of  this.  The  10  000  tons  of  coal  was  purchased  at 
an  averaae  price  of  52s.  Gd.,  compared  with  a  pre-stoppage  value  (allow- 
ing for  difference  in  quality)  of  20s.  per  ton,  or  a  difference  of  £16  250. 
The  cost  of  leading  coal  from  the  stock  at  Hunslet  was  £2  000,  and  the 
sUght  extra  cost  of  burning  oil  (say  £200)  brings  the  total  cost  of  the  stop- 
page to  the  Department  to  approximately  £18  500. 

We  arc  informed  by  Mr.  Hefford  that  the  experiments  referred  to  on 
page  60  of  our  last  issue,  as  to  the  relative  merits  of  coalandoil  fuel,  are 
being  carried  out  by  the  Leeds  Tramways  Department  upon  an  installa- 
tion of  Lancashire  boilers.  The  boilers  of  the  electric  supply  undertak- 
ing are  of  the  Babcock  &  Wilcox  tyjje,  and  the  quostioiv  of  convertmg 
from  coal  to  oil  has  never  been  seriously  contem])latcd  owing  to  the 
magnitude  of  the  task.  Two  boilers  were  converted  to  oil  fuel  during  the 
recent  dispute,  but  the  large  stock  of  coal  carried  in  reserve  and  the  con- 
siderable success  achieved  in  obtaining  supphes  during  the  stoppage 
provided  for  an  adequate  supply  of  electricity  throughout  the  crisis. 
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Imperial  and  Foreign  Notes. 

The  Pacific  Caui.e  Boanl  has  decided  to  reinstate  the  Ueferred  Press 
Service  between  the  United  Kingdom  and  Canada  on  the  one  liand  and 
Australasia  on  the  other. 

The  SociETA  Egiziaxa  Pbodotti  Pirelli  has  been  found  to  manu- 
facture and  sell  "  Pirelli  "  india-rubber  goods,  electric  cables  and acccs- 
Bories,  &c.,  in  Egypt.  The  capital  is  £EGO  000  in  3  000  shares  of  £E20 
each,  and  the  headquarters  arc  at  Milan.  The  directors  are  :  Dr.  Piero 
and  Dr.  Alberto  Pirelli,  of  Milan,  who  will  be  rcjiresented  by  Comm. 
Ugo  Cavallcro  (Jlilan),  Signori  CamiUo  Vitcrbo,  Hurio  Lucuo  and  Mr. 
Roberto  Auritano  (Alexandria). 

In  consequence  of  a  disastrous  fire  on  Friday  Isist  the  Assieres 
POWER  STATION",  which  Supplies  electric  current  to  the  north-western 
suburbs  of  Paris,  was  totally  destroyed. 

The  '■  Kulnische  Zeitung  "  reports  a  fusion  of  six  German  railway," 
TRAMWAY  and  other  carriage-manufacturing  companies.  The  new 
company  (registered  in  Dusseldorf)  comprises  the  Dessauer  Waggon- 
fabrik  A.O.,  Dusseklorfer  Eisenbahnbedarf  Torm.  Karl  Weyer  & 
Company,  H.  Kuclis  Waggonfabrik  A.G.  (Heidelberg),  the  Siegener 
Eisenbahnbedarf  A.G.,  the  Waggonfabrik  A.G.  (Uerdingcn  a/Rh.)  and 
Wegmann  &  Company  (C'assel). 

The  U.S.A.  State  Department  has  intimated  to  the  Chinese  Minister 
that  it  will  support  the  Federal  Telegraph  Company's  eights  under 
its  contract  with  the  Chinese  Government  for  the  erection  of  wireless 
stations  at  Shanghai  and  elsewhere,  notwithstanding  protests  by  the 
British,  Japanese  and  Danish  Governments.  The  Department  believes 
that  the  protecting  Governments'  desire  to  exclude  the  American 
company  is  "  founded  upon  assertions  of  monopolistic  or  preferential 
rights  in  Chinese  governmental  enterprise  which  cannot  be  reconciled 
with  the  treaty  rights  of  American  citizens  in  China  or  the  principle  of 
the  open  door." 

Institution  Notes. 

We  understand  that  the  offer  of  Mr.  E.  M.  Hughman,  of  Bombaj',  to 
give  a  donation  of  £250  to  the  Benevolent  Fund  of  the  Institution  of 
Electrical  Engineers  on  condition  that  nineteen  similar  amounts  were 
contributed  by  June  30,  has  been  extended  to  Dec.  31,  1921. 

According  to  the  "  Electrical  World  "  the  vacancy  on  the  staff  of  the 
Bukeau  of  Standards  caused  by  the  death  of  Dr.  E.  B.  Rosa  has  not 
yet  been  filled.  It  is  not  improbable  that  the  work  in  electrical  physics 
and  in  electrical  engineering  which  were  combined  under  Dr.  Rosa's 
superintendence  will  in  future  be  conducted  by  separate  departments. 

The  following  Council  and  Officers  of  the  North-East  Coast  Institu- 
tion OF  Engineers  &  Shipbuilders  have  been  elected  for  1921-1922  : — 
President:  Sir  William  J.  Noble,  Bart.  :  Vice-Presidents:  Messrs.  C.  W. 
Cairns,  M.Sc..  A.  Laing,  C.B.E.,  C.  D.  Smith.  O.B.E.,  and  R.  Wallis, 
Wh.Sc,  M.B.E.  ;  Ordinary  Members  of  Council :  Messrs.  B.  C.  Browne, 
Eng.-Commander  C.  J.  Hawkes,  R.N.  (ret.),  R.  Hinchcliffe,  M.B.E. , 
H.  Laing,  O.B.E.,  and  J.  E.  Stead,  D. Met.,  D.Sc.,  F.R.S. ;  Bon. 
Treasurer  :  R.  H.  WinstanJey.  \ 

The  first  general  meeting  of  the  Society  of  Radiogeaphees  was 
held  at  University  College,  Gower-street,  on  the  8th  inst.,  when  the 
president  (Sir  Archibald  Eeid)  announced  that  the  membership  had 
increased  to  74.  The  society  was  formed  to  promote  the  science, 
regulate  the  practice  of  radiography,  consider  and  discuss  all  subjects 
affecting  it  and  to  increase  the  facilities  for  the  interchange  of  ideas  and 
information  on  matters  affecting  radiography  and  allied  subjects.  There 
were  no  "  a.ssociate  "  members,  and  it  was  the  hope  and  desire  of  the 
council  that  all  membership  should  be  by  examination  only.  One 
examination  had  already  been  held,  and  the  majority  of  the  members 
had  passed  it  and  been  granted  diplomas.  Wit  hregard  to  the  programme 
for  the  current  session,  it  was  hoped,  by  the  courtesy  of  the  Institution 
of  Electrical  Engineers,  to  hold  meetings  in  their  lecture-room  on  the 
second  Tuesday  in  the  months  of  October  and  December,  1921,  and 
Februarj'  and  April,  1922.  It  was  proposed  to  invite  theses  in  radio- 
graphy and  electro-therajiy  from  present  members  of  the  society,  for 
which  two  presentations  would  be  made  of  10  guineas  each. 

Bankruptcies,  Liquidations,  &c. 

The  Akmorduct  British  Company,  Ltd.,  is  being  wound  up  volun> 
tarily,  and  Jlr.  H.  A.  I'eppcr,  1-1,  Temple-street,  Birmingham,  has  been 
appointed  liquidator. 

Claims  against  Walter  Hedgecox,  electrical  engineer,  121,  Salop- 
street,  Wolverhampton,  arc  to  be  sent  by  July  22  to  Mr.  S.  W.  Page, 
30,  Lichficldstrcet,  Wolverhampton. 

Claims  against  Alfred  Rowland  Meooett,  electrical  engineer,  4.5, 
Thrumpton-lane,  East  I{<tlord,  are  to  be  sent  by  July  20  to  Mr.  F.  C. 
Brogden,  10,  Bank-street,  Lincoln. 

A  petition  for  the  winding  up  of  the  E.B.C.  Electrical  Company, 
Ltd.,  has  been  presented  to  the  High  Court  of  Justice  by  Mr.  I^.  C. 
Harvej-,  of  25,  Victoria-street,  S.W.I,  and  will  be  heard  on  July  19. 

The  public  examination  of  Robt.  Chas.  Jones,  lately  trading  as 
Elect-Ma  Engineering  Company  at  10,  Caledonia-street,  King's 
Cross.  Ix)ndon,  N.,  will  be  proceeded  with  on  July  29  at  Bankruptcy 
Buildings,  London,  W.C.2. 

Harry  JIichael  Wollman,  electrical  factor,  lately  trading  at  9. 
Greasboro'-road,  Parkgate,  near  Rotherham,  has  been  adjudicated 
banknipt.  First  meeting  of  creditors  will  take  place  on  July  19  at  the 
Official  Receiver's  office,  Figiiiee-lane.  and  the  public  examination  on 
Aug.  4  at  the  County  Court  HpII,  Sheflfield. 


Catalogues,  Price  JLists,  &c. 

We  have  received  from  Jlr.  George  Ellison  a  verj-  complete  catalogue 
contiyining  teclmical  data,  prices,  illustrations  and  dimensions  of  their 
well  known  range  of  manufacture.  The  design  and  production  of  this 
apparatus  include  so  many  interesting  points  that  we  shall  hope  to  refer 
to  them  at  length  in  an  early  issue. 

A  new  booklet  on  "  Clean  your  House  the  Electeolux  Wat  "  has 
been  prepared  by  the  Z.  Electric  Lamp  &  Supplies  Company,  Ltd.,  and 
describes  the  various  domestic  purposes  for  which  the  company's 
"  electrolux  "  portable  cleaning  apparatus  can  be  employed.  Supplies 
of  the  booldet,  with  trade  buyers'  names  and  addresses  over-printed, 
can  be  obtained  from  the  company,  73,  Newman-street,  London,  W.  1. 

The  Edison  Swan  Electric  Company*,  Ltd.,  have  issued  four 
nicely  illustrated  price  lists  of  Royal  Ediswan  gasiilled,  drawn  wire  and 
automobile  lamps.  Recentextensions  at  the  Company's  City  warehouse 
(13/5,  Queen  Victoria-street,  E.C.4)  enable  them  to  carry  large  stocks 
of  lamps  and  fittings  and  two  stook  lists  of  gasfilled  and  vacuum  lamps 
have  been  prepared.  The  City  branch  is  under  the  control  of 
Mr.  T.  S.  Reed. 

The  "  Installation  News  "  of  Messrs.  Simplex  Conduits,  Ltd., 
Garrison-lane,  Birmingham,  is  one  of  the  few  house  organs  which  contain 
interesting  original  contributions.  The  July  issue  of  the  journal  has  a 
useful  article  on  "  Earthing  of  Factorj'  and  Works  Installations  "  and 
a  contribution  on  "  Wiring  in  Modem  Concrete  Buildings."  It  also  gives 
an  illustrated  description  of  a  new  pattern  of  simplex  standard  hand 
lamp  and  some  information  concerning  the  company's  water-tight 
fittings  for  colliery  lighting  and  of  the  Simplex  "  SteUite  "  lanterns  for 
industrial  and  street  lighting.  A  brief  outline  is  given  of  the  design  and 
construction  of  the  fittings  and  lanterns,  which  are  available  in  a  wide 
range  and  suitable  for  all  purposes.  The  lamp  and  fittings  comply  with 
the  Home  Office  and  other  Departmental  Regulations. 

Personal  and  Appointments. 

H.R.H.  the  Prince  of  Wales,  K.G.,  has  accepted  the  office  of 
Vice-Patron  of  the  Ro3-al  Society  of  Arts. 

Among  the  medals  awarded  by  the  Society  for  Papers  read  during 
the  session  is  one  to  Dr.  W.  Cramp  for  his  contribution  on"  Pneumatic 
Elevators  in  Theory  and  Practice." 

Mr.  A.  L.  Tackley  has  been  appointed  one  of  H.M.  electrical 
inspectors  of  factories. 

Mr.  Ambrose  Swasey  has  been  elected  an  honorary  member  of  the 
Institution  of  Mechanical  Engineers. 

Mr.  A.  J.  Stubbs,  assistant  engineer-in-chief  at  the  General  Post  Office. 
London,  is  retiring  under  the  age  limit  rule. 

Mr.  James  T.  Milton  is  retiring  from  the  post  of  chief  engineer  sur- 
veyor to  Lloyds  Register,  and  Mr.  H.  Ruck-Keene,  M.Inst.C.E.,  who  has 
been  Mr.  Milton's  assistant  for  12  years,  will  succeed  him. 

On  the  6th  inst.  the  permanent  staff  of  the  London  Chamber  of  Com- 
merce presented  Mr.  C.  E.  Town,  the  recently  retired  assistant  secretary 
of  the  Chamber,  with  an  antique  mahogany  bookcase  and  an  illuminated 
framed  address,  bearing  the  names  of  78  members  of  the  staff. 

Mr.  Wilfrid  Plakt,  electrical  engineer,  late  of  the  dockyard,  Inver- 
gordon,  has  been  appointed  burgh  electrical  engineer  at  Tain,  in  con- 
nection with  the  new  electric  lighting  scheme.  Mr.  Plant,  who  served 
throughout  the  war,  obtained  a  commission,  reaching  the  rank  of  Captain 

The  Postmaster-General  has  appointed  a  Post  Office  Board, 
consisting  of  the  heads  of  the  most  important  branches  of  Post  Office 
work,  in  order  to  improve  the  organisation,  &c.  The  members  are  : — 
The  Postmaster-General  and  Assistant  Postmaster-General ;  Sir  Evelyn 
Murray,  Secretary,  and  Mr.  E.  Raven,  Second  Secretary  to  the  P.O. ; 
Sir  Henry  N.  Bunbury,  K.C.B.,  Comptroller  and  Accountant-Cieneral ; 
the  following  Assistant  Secretaries  :  Mr.  W.  G.  Gates  (Home  Mails), 
Mr.  F.  J.  Brown  (Telegraph),  Brigadier-General  F.  H.  Williamson 
(Foreign  and  Colonial),  Mr.  J.  Y.  BeU  (Establishments),  Mr.  A.  R. 
Kidner  (Telephone),  Mr.  W.  T.  Leech  (Staff),  Mr.  W.  E.  Parsons 
(Buildings  and  SuppUes),  and  Sir  William  Noble,  Engineer-iu-Chief. 
Lieutenant-Colonel  T.  M.  Banks  will  act  as  Secretary. 

Business  Items,  &c. 

Owing  to  the  annual  holidays,  the  works  of  Messrs.  Tnos.  Broadbent 
&  Sons,  Ltd.,  Hudderelicld,  will  be  closed  from  Friday  evening,  July  15, 
until  Wednesday,  July  27. 

The  Electric  Lamp  Manufacturers'  Association  of  Great 
Britain,  Ltd.,  has  moved  to  Elma  House,  25,  Bedford-square,  London, 
W.C.I.  Telephone  numbers.  Museum  7828  and  7829 ;  telegraphic 
address,  Britelma,  Westeent,  London. 

The  Cardiff  Branch  Office  of  the  Edison  Swan  Electric  Com- 
pany, Ltd.,  has  been  removed  to  25-27,  Charles-street,  and  in  order  to 
make  for  better  efficiency  and  service  to  the  trade,  the  branch  is  now  in 
direct  touch  with  the  Company's  works  instead  of  being  a  subsidiary 
branch  working  from  Bristol.  Mr.  W.  Elliott,  B.Sc,  A.M.I. E.E.,  has 
been  appointed  superintendent  of  the  new  district. 

Messrs.  Bruce  Peebles  &  Company,  Ltd.,  have  recently  appointed 
Charlesworth  Peebles  &  Company,  134,  St.  Vincent-street,  Glasgow,  aa 
their  agents  for  the  whole  of  Scotland,  with  the  exception  of  the  area  in 
the  East  of  Scotland,  which  for  many  years  has  been  efficiently  covered 
and  will  still  be  covered  by  Messrs.  Jlitchell,  C4raham  &  Son,  Ltd.,  56, 
Buccleuch-street,  Edinburgh.  This  new  development  does  not  in  any 
way  affect  the  position  of  Mr.  J.  A.  Hood,  who  remains  the  Bruce  Peebles 
Scottish  representative. 
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Miscellaneous. 

The  Sloan  Electrical  Compasy,  Ltd.,  call  our  attention  to  the  fact 
that  the  correct  spelling  of  the  makers  of  the  1  e.p.  night  lamp  described 
jn  our  issue  of  July  1,  is  Philips,  and  not  Phillips. 

We  are  asked  to  state  that  the  '"  Duros  "  storage  cells  which  we 
described  in  our  issue  of  July  1,  are  not  made  by  Messrs.  E.  G.  Lind  & 
Company,  who  are  the  sole  agents  for  this  equipment  in  Great  Britain 
and  the  Colonies.  The  cells  are  manufactured  by  the  Accumulatoren 
Fabrik  Aktiengesellschaft. 

The  staff  and  emplctj'ees  of  Waycood-Otis,  Ltd.,  recently  held  their 
twelfth  annual  sports  and  garden  party,  a  most  successful  afternoon 
being  spent.  There  were  three  more  races  in  the  programme  than  last 
year,  and  the  total  number  of  competitors  was  540,  showing  a  50  per 
cent,  increase.  The  club  has  a  valuable  collection  of  trophies  given  by 
the  directors,  who  are  keen  in  the  encouragement  of  sports  and  in  addi- 
tion a  large  number  of  very  handsome  prizes  were  provided.  Dancing 
followed  the  prize  giving. 

We  regret  to  record  the  death  of  Lord  Balfour  of  Burleigh,  K.T. 
The  deceased  peer,  who  was  a  director  of  the  Western  Telegraph  Company, 
Ltd.,  was  a  statesman  of  the  first  rank  and  he  performed  much  useful 
work  during  the  war  by  serving  on  various  committees  and  commissions. 

We  also  .regret  to  announce  the  death  of  Mr.  C.  E.  Taylor.  A.M.LE.E., 
an  electrical  engineer,  in  the  service  of  the  Xorth-Eastem  Railway  Com- 
pany's electrical  department.  Mr.  Taj'lor  joined  the  Company  in  1898, 
being. in  charge  of  the  electrical  plant  at  the  carriage  works  at  York 
and  Shildon.  Subsequently  he  superintended  the  electrification  of 
the  two  Lines  to  the  coast. 

We  have  received  from  Sir  Robert  Hadfield  a  copy  of  an  address  of 
thanks  presented  by  liim  to  the  membere  of  the  Engineering  Society  of 
the  United  States  as  a  token  of  his  high  appreciation  of  the  honour  con- 
ferred upon  him  by  the  presentation  of  the  John  Fritz  medal,  and  of  the 
manifold  kindnesses  and  courtesies  extended  to  him  on  many  occasions 
in  the  United  States.  This  pamphlet  besides  deahng  vath  the  question 
more  particularly  at  issue  gives  an  interesting  accoujit  of  Sir  Robert's 
researches  in  manganese  and  other  steels,  and  a  short  history  of  the  Royal 
Society.  The  whole  is  bound  up  in  pamphlet  form,  and  is  illustrated  with 
some  interesting  reproductions  of  portraits,  book  plates  and  signatures 
connected  with  the  historj-  of  that  famous  body. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
apparatus  and  material  imported  into  this  country  (a)  during  May, 
1921,  and  (6)  the  aggregate  figures  from  Jan.  1  to  May  31,  with  increase 
or  decrease  compared  with  corresponding  periods  of  1920  : — 

Electrical  machinery,  (a)  £93  622  (increase  £31  784),  (6)  £392  695  (de- 


fenders  Invited. 

Rathuhnes  and  Rathgar  Urban  Council  invite  tenders  by  the  25th 
inst.  for  the  supply  of  swan-neck  brackets,  cable  and  service  boxes. 
Tender  forms  from  the  electricity  works. 

The  Metropolitan  Asylums  Board  require  tenders  by  July  20  for 
alterations  and  repairs  to  electric  lighting,  fire  alarm  and  bell  installa- 
tions at  St.  George's  Home,  Chelsea.  Specification  can  be  obtained  at 
the  Board's  Offices,  Embankment,  E.C.4. 

Mexborougs  Borough  Council  invite  tenders  for  supply  and  erection 
of  e.h.t.  switchgear  and  l.t.  d.c.  switchboard.  Specifications  from  the 
engineer  and  manager  (Mr.  J.  B.  Feltham,  A.M.LE.E.),  and  tenders  to 
the  Clerk  (Mr.  J.  W.  Hattersley)  by  noon,  July  23. 

Newport  Corporation  invite  tenders  for  the  supply  of  a  750  kW  rotary 
converter,  transformers  and  switchgear.  Specifications  from  the 
Borough  electrical  and  tramways  engineer,  and  tenders  by  July  25  to 
the  Town  Clerk,  Mr.  Albert  A.  Newman,  Town  Hall,  Newport,  Mon. 

Tenders  are  invited  by  Aug.  15  for  the  supply  and  deliverj'  to  the 
Postmaster-General's  Department,  State  of  Tasmania,  of  switchboard 
material.  Tenders,  forms,  &c.,  from  the  High  Commissioner  for  Aus- 
tralia, Roqm  E.5,  Australia  House,  Strand,  London,  W.C.2. 

Bristol  Electrical  Committee  invite  tenders  for  the  supply  of  a  3  000- 
kW  single-phase  and  a  6  000-kW  "S-phase  turbo-alternators,  with  con- 
densing plant  and  auxiliaries.  Specifications  and  forms  of  tender  from 
the  cliief  engineer  and  general  manager  (Mr.  H.  Faraday  Proctor, 
M.I.C.E.,  M.I.E.E.)  to  whom  tenders  are  to  be  sent  by  noon,  August  15. 

The  New  Zealand  public  works  department  invite  tenders  for 
suspension  tvpe  porcelain  insulators  to  carry  110  000  V  50-eycle  trans- 
mission lines"  in  connection  with  the  Waikato  power  scheme.  Tenders 
by  August  9  to  the  Secretary,  Pubhc  Works  Tenders  Board,  Wellington. 
Specifications  may  be  seen  at  the  Department  of  Overseas  Trade. 

The  Secretarj-  of  the  New  Zealand  Pubi-ic  Works  Tender  Board 
(Wellington)  invites  tenders  (by  Nov,  1)  for  the  supply  and  erection  of 
new  or  secondhand  au.^liarv  plant  for  tlie  Rotorus  electric  supply  as 
follows  :— One  oil  engine  (200  to  250  B.H.P.)  and  one  three-phase  50 
cycle  alternator  of  19U-kW  (power  factor  of  O'S)  with  exciter  and  switch- 
gear.  Specifications  at  Department  of  Overseas  Trade,  35,  Old  Queen - 
street,  S.W.  1. 

TnE  Victorian  Railway  Commissioners  invite  tenders  (by 
August  3)  for  the  supply  of  a  5-H.p.  electric  motor,  controller, 
&c.  ;  by  Aug.  10  for  250  impedance  bonds  for  power  signalling  (Contract 
34  130)  and  56  miles  of  insulated  copper  wire  (Contrsct  34  131)  ;  by 
Aug.  17  for  renewals  for  3  000  sets  of  caustic  soda  primary  cells  (Contract 
34  145) ;  and  by  Aug.  24,  for  motor  generator  set,  accessories  and  switch- 


crease  £11267);     telegraph  and  telephone  cables,   submarine   (a)  nil,       gear  for  automatic  telephone  exchange  (Contract  No.   34  132);  also  (by 

■     "  ■        ■  ■         "  " Aug.  31)for  thesupply  and  delivery  of  accumulatorceUs  andaccessories 

(Contract  No.  34  171),  including  (a)  100  sets,  140  Ah  capacity  in 
sets  of  12,  and  (6)  32  sets,  20O  Ah  in  sets  of  12  cells  (electrolyte 
not  included) ;  also  for  electric  lighting  equipment  (axle  generator 
system),  including  (o)  45  sets,  30  A  set  for  passenger  car,  (6)  10  sets  30  A 
set  for  van,  (c)  16  sets,  40  A  set  for  special  car ;  (d)  72  main  car  switches 
(chopper  or  rotary  type),  and  an  extra  battery,  &c.  Tenders  to  the 
Commissioners,  Spencer-street,  Melbourne,  and  must  be  accompanied 
by  a  preUminary  deposit  of  i  per  cent,  of  the  total  offer.  Local  repre- 
sentation is  essential.  Specifications  at  Department  of  Overseas  Trade. 
Tenders  are  invited  for  the  supply  of  the  following  plant  and  material 
for  the  MunicipaUty  of  Bulawayo  (Rhodesia) : — (a)  two  sets  of  gas- 
producing  plant,  (b)  gas  engines,  (c)  3,  with  alternative  of  4,  three- 
phase  300-kW  generators,  (c')  alternative  steam  plant,  (d)  main  switch- 
board, (E)  switchgear  distribution  and  transformer  houses,  (F)  poles 
and  cross-arms,  (o)  insulators  and  shackles,  (h)  h.-d.  copper  wire,  (J) 
thiee-core  cable,  (k)  insulated  cable,  (l)  lightning  arresters  and  choke 
coils,  (m)  transformers,  (n)  bus-bar  copper,  insulators  and  Crosby  clips, 
(p)  stay  rods,  stay  wires  and  swivels.     Specifications  from  Messrs.  Davis 


(6)  nil  (decrease  £50) ;  other  than  submarine, (a)  £5  156  (increase  £4  901), 
(fc)  £43  499  (increase  £41  041)  ;  telegraph  and  telephone  apparatus, 
(a)  £28  347  (increase  £20  409),  (b)  £153  807  (increase  £98  330)  ;  other 
electrical  mres  and  cables,  rubber  insulated,  (a)  £1  114  (decrease  £1  093), 
(6)  £11  737  (increase  £814) ;  with  other  insulations,  (a)  £11  928  (de- 
crease £3  580),  (6)  £54  927  (increase  £20  417) ;  carbons,  (a)  £8  544  (de- 
crease £150),  (6)  £49  528  (decrease  £3  544) ;  glow  lamps,  (a)  £25  998 
(increase  £19  829),  (6)  £126  721  (increase  £109  771) ;  arc  lamps  and  elec- 
tric searchlights,  (a)  £9  (decrease  £30),  (6)  £5  644  (increase  £3  125)  ;  parts 
of  arc  lamps  and  searchhghts  (other  than  carbons),  (a)  £2  913  (increase 
£1  728),  (b)  £8  965  (increase  £2  786) ;  batteries,  (a)  £5  941  (increase 
£2  668),  (6)  £65  459  (increase  £37  979)  ;  meters  and  measuring  instru- 
ments, (a)  £14  936  (increase  £9  888),  (fc)  £24  170  (increase  £75  826)  ; 
switchboards,  (a)  £3  115  (increase  £3  095),  (b)  £4  391  (increase  £3  398)  ; 
electrical  goods  and  apparatus  unenumerated,  (a)  £43  021  (decrease 
£18  071),  (6)  £422  638  (increase  £187  322).  Total  of  electrical  machinery, 
apparatus  and  material,  other  than  uninsulated  wire,  (a)  £244  643 
(increase  £71  388),  (6)  £1  440  006  (increase  £565  948). 

Exports. — The  exports  of  electrical  machinery,  apparatus  and  ma 


terial  (a)  during  May,  1921,  and  (6)  from  Jan.  1  to"  May  31,  with  increase      &  Soper,  54,  St.  Mary  Axe,  London,  E.G.  3,  to  whom  tenders  by  Aug.  3, 
or  decrease   compared   with   1920,   were   as   follows  : — 


Electrical  macliinery,  (a)  £459  625  (increase  £314  601),  (6)  £2  137  193  ' 
(increase  £1  351  641) ;  includingrailway  and  tramway  motors,  (a)  £33  695 
(incri-ase  £27  118),  (6)  £116  271  (increase  £100  163)  ;  other  generators  and 
motors.(n)£251  649  (increase  £167  774),  (6)  £1  178  992  (increase  £741  789); 
and  electrical  machinery  unenumerated,  («)  £174  281  (increase  £119  709), 
(6)  £841  930  (increase  £509  689)  ;  telegraph  and  telephone  cables, 
submarine,  (a)  £807  090  (increase  £699  563),  (6)  £1481971  (increase 
£861  623)  ;  other  than  submarine,  (a)  £128  075  (increase  £29  454),  (6) 
£935  929  (increase  £333  225)  ;  telegraph  and  telephone  apparatus, 
(a)  £171  642  (increase  £80  189),  (b)  £747  963  (increase  £373  323)  ;  other 
electrical  wires  and  cables,  rubber  insulated,  (a)  £112  239  (decrease 
£30  380,  (i)  £768  816  (increase  £161946);  with  other  insulations,  (o) 
£201  298  (decrease  £69  433),  (b)  £1  031  608  (increase  £239  281)  ;  carbons, 
(o)  £3  134  (decrease  £7  553),  (b)  £46  770  (increase  £5  784) ;  glow  lamps.(a) 
£46  798  (increase  £26  287),  (6)  £238  440  (increase  £162  874) ;  arc  lamps 
and  searchlights,  (a)  £2  922  (increase  £1  657),  (6)  £6  898  (increase  £409) ; 
parts  of  arc  lamps  and  searchlights  (other  than  carbons),  (a)  £271  (de- 
crease £1084),  (i)  £3  294  (decrease  £1760);  batteries,  (a)  £71908 
(increase  £23  394),  (6)  £363  820  (increase  £179  989) ;  meters  and  measur- 
ing instruments,  (a)  £46  727  (increase  £2  557),  (6)  £206  392  (increase 
£56  137);  switchboards,  (a)  £16  826  (increase  £11652).  (b)  £85  393 
(increase  £51  033) ;  electrical  goods  and  apparatus  unenumerated,  (a) 
£174  649  (increase  £12  086),  (6)  £1  076  811  (decrease  £446  471).  Total 
of  electrical  machiner%',  material  and  apparatus,  other  than  uninsulated 
wire,  (a)  £1  243  204  (increase  £92  970),(6)  £8  931  298  (increase  £4  111  976). 


Paisley  Corporation  has  accepted  the  tender  of  W.  T.  Glover  &  Com. 
pany  for  e.h.t.  cables  from  West  Croft  to  Murray-street  sub-station,  £2  925. 

Stoke  Newington  (London)  Borough  Council  has  accepted  the  tenders 
of  the  General  Electric  Company  for  h.t.  and  l.t.  switchboards,  £4  976  ; 
and  for  extra  cubical  accommodation,  £115. 

By  way  of  protest  against  what  is  alleged  to  be  a  ring  of  cable  manu- 
facturers' Edinburgh  Corporation  have  accepted  a  Belgian  tender  for 
the  supply  of  cables,  although  it  was  only  £216  under  the  next  lowest 
tender. 

DoNCASTER  Corporation  has  accepted  the  following  tenders :  G. 
Percy  Trentham,  Ltd.,  excavation,  laying  tramway  rails,  &c.,  to 
Balby,  £3  712  ;  Enfield  Ediswan  Cable  Works,  Ltd.,  l.t.  cables,  £1  380  ; 
Callender's  Cable  and  Construction  Co.,  e.h.t.  cables,  £1  146. 

Sheffield  Corporation  have  provisionally  decided  to  buy  a  10  000-kW 
generatinn-  set  of  German  manufacture  from  Amsterdam  Corporation 
(through  the  Wliite  Taylor  Marine  Corporation)  for  £49  900.  The  lowest 
British  quotation. was  between  £90  000  and  £100  000,  and  the  next 
lowest  quotation  was  £80  000  from  Switzerland. 

The  Victorian  Electricity  Commissioners  have  accepted  the  tender 
of  Messrs.  Milliken  Brothers,  of  London,  for  the  manufacture  in  the 
United  Kingdom  and  for  delivery  at  port  of  shipment  of  643  towers  of 
galvanised  steel  for  the  main  transmission  fine  of  the  Monvell  power 
scheme.  The  amount  (£72  858)  was  £23  250  below  the  lowest  Australian 
offers. 
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Patent   Record. 


Companies'    Reports,    &c. 


SPECIFICATIONS  PUBLISHED, 

The  foltouifig  abstract  from  some  of  the  speci/icalions  recently  published  have  been 
speeiaJly  comoiled  by  Messrs.  Mswburh,  Elus  &  Co.,  Chartered  Patent  Agents, 
70  and  72.  Chanarylane.  London.  W.C. 

Complete  Specifications. 
138  917  Signal  Ges.    Device  for  ascertaining  the  direction  of  submarine  sound  wares. 

(20/11 '17.) 
139498  PupiN.    Receivers  for  use  In  connection  with  signalling  by  sound  waves. 
(4.2  18.) 
Relates  to  a  receiver  of  high  frequency  sound  waves  comprising  electrical  circuits 
including  aperiodic  pilot  conductor  elements  which  transmit  efficiently  high  fre- 
quency electromotive  forces  generated  by  the  signalling  sound  waves  but  do  not 
transmit  efficiently  low  frequency  electro-motive  forces   produced    by    the  waves 
which  are  due  to  the  natural  disturbances  in  the  medium  conveying  the  high  fre- 
quency signalling  waves. 
141  074  CuSTOzA.    Sparking  plugs  for  explosion  motors,  especially  for  aero-motors. 

(1/4;  19.) 
141 671  Akties-elskabet   Jydsk   Elektro.    Alternating  current  induction   motors. 

(12  4  19.) 
143  181  Stephenson.    Dynamo-electrc  machines.    (iS/5/19.)' 
145  405  GoussET.    Symmetrical  quick-acting  contact-breaker  for  magnetos  for  ignition 

purposes.     (20  6/19.) 
146925  Segal.    Electric  condensers.    (8/7/20.) 
151 232  Prinzing     &     Bertschinoer.    Electrically-operated     coin-freed     automatic 

machines.    (16/9/19.) 
155  792  Electrolytic  Zinc  of  Australia  Proprietary.    Rec9»ery  of  ziniJby  electro- 
lysis.   (24/12;20.) 
155  586  Metropolitan-Vickers  Electrical  Cb.    Electric  fuses.    (12/1/20.) 
156587  Metropolitan-Vickers  Electrical  Co.     Electric  fuses.    (12/1/20.) 
162804  Barrows.    Electric  couplings   for  sparking   plugs   and   the    like.    (6/2/20.) 

(Cognate  Application  8  518/20.) 
162814  Woods.    Means  for  connecting  electric  light  and  power  cables  with  junction 

boxes  and  the  hke.    (7'2/20.) 
162  820  B.T.-H.  Co.,  Ltd.    (General  Electric  Co.).     Electric  switches.    (10/2/20). 
162  828  Callenders  Cable  &  Construction  Co.,   Ltd.,  and  Hunter.    Protective 

arrangements  for  electric  distribution  and  transmission  systems.    (13 '2  20.) 
162  832  Midland  Electric  Manufacturing  Co.,  Ltd.,  and  Sutherland.      Electrical 

switches.    (16/2/20) 
162  834  MuiR.     Electric  lighting  of  motor  cycle  combinations.     (16;2/20.) 
162  836  Hackbridge  Cable  Co.,  Ltd.,  &  Kennett.     Electric  transformers.    (16/2/20.) 
162  841  MacGregor.    Sparking-plugs  for  internal-combustion  engines.    (20/2/20) 
162  848  Efandum  Co.,  Ltd.,  &  Williams.    Electric  Lamps.    (25/2/20.) 
162  858  Damey  St.  Damey.     Electric  switches.    (28/2 '20.) 


APPLICATIONS  FOR  PATENTS. 

January  29,  1921. 
3  527  Radio-  Communication  Co.  &  Lea.   Delay  action  devices  employing  thermionic 

valves. 
3  534  Bosch  (R.)  Akt.  Ges.     Electric  headlights.     (26/11,20,  Germany.) 
3  535  Fehr.    Relay  for  amplilication  of  electrical  energy. 
3  577  B.  T.-H.  Co.    (G.E  Co.)    Incandescent  lamps.) 
3  578  Brown  &  Davies.    Means  lor  making  and  breaking  circuits. 

January  31,  1921. 
3  618  Plavfoot.  Electric  starting,  lighting,  Sk.,  devices  for  motor  cars. 
3  626  Day  &  Robertson.     Electric  rectifying  device. 
3  648  Clayton.    Anti-vibrator  for  electric  lamps. 
3  665  Hassler.     Brush-holders  for  electric  machines. 
3  677  Ireland  &  Lucas.     Automatic  switches. 
3  685  B.T.-H.  Co.  (G.E.  Co.).     Electric  furnace  regulators. 
3  693  Hortix.     Telegraph  and  telephone  systems. 
3  709  Parkin.     Wireless  telegraph  calling  devices. 
3  720  BoNELLA.     Electric  fly  switches. 

February  I,  1921. 
3  739  Andrew  &  Wilkinson.     Means  for  coupling  cables,  &c. 
3  744  Ashworth.    Gripping  device  for  lampholders. 
3  777  Aitken.     Automatic,  &c.,  telephone  systems. 

3  802  Neal.    (Commutators. 

?  o??  ^SV^^  Electric  Co.  (Cutler  Hammer  Mfg.  Co.).     Electric  generating  plants. 

J  810  B.T.-M.  Cx).  (G.E.  Co.).    A.C.  commutator  motors. 

3  820  Metropolitan-Vickers  Electrical  Ckj.  (Bayley  &  Maxwell).     Electric  heating 
of  buildings. 

3  829  Ellistok.    Electric  engine-starters. 

3  831  (Dough-Turner.    Obtaining  electricity  from  the  atmosphere. 
February  2,  1921. 

3  II;  Swinburne.    Controlling,  starting,  &c.,  of  motors  and  generators. 

,  si  Tayler.     Electric  riveting,  pressing,  stamping,  &c.,  machines. 

3  892  Ponset.     Electric  plugs  or  holders,  &c. 

3  906  Byrne.    Submersible  electrical  machinery. 

3  907  Thompson.    Travelling  platform  for  tramway  termini 

3  909  Western  Electric  Co.    Telephone  repeaters. 

3  916  Petters,  Saunders  &  (Ornish.    Switches 

?  V?-,  E^^'^*  '^iflj  ^^-  ^P^J^'^'^  '■''""'  heaters.    (1 1  /2/20,  (Dermany.) 

3  928  B  T°H  ci  (G  E  (x)    E'f^^°^Ji'«=''^">"">'  controlled  telephone  systems. 

3  962  Richards.    Portable  electric  lamps. 

,„,„  _  .  February  3,  1921. 

4  019  Electwcal^pparatus  Co.    Magnetically  operated  device  for  indicating  changes 

f  ?*J  X*"  °E"  Broeck.    Arc  lamp  carbon  holders. 

4  055  Cook.     Portable  accumulators. 

4  057  Belling  &  Arnold.    Switches. 

4  053  Coursey  &  PococK.     Relays,  amplifiers,  &c 

4  062  Brittain  &  Harris.     Electric  motors.  &c. 

1°*?  ^^"^  &  Winstanley.    Semi-indirect  electric  light  fittings. 

1  %\  ?5^L^*'-  E^''"'"=  Co-  I  Trippe.     Electron  disdiarge  apparatus. 

4 ?18  Z 4  n Q  K,f.v'-yp>r >,*  B?<:«-P'"'5-    Charging  hoppers  for  electric  furnaces. 

1   in  ^„x  ..I 'T^p,"^""''."!;^''  T'-a"^'?™"  Co.).    Transformers. 

4  120  &HAHAHAH.     Plug  switches,  fuses,  &c. 

4  121  Preston,  Shearing,  Hodgson  &  Mallard.    Thermionic  valves. 

J  ni   ic...        A   ..•  J      ,    J     .       February  4,  1921. 

;   il  n^-    A"":^'"  <l«vic«  for  electric  motor  lamps. 

1   !n  ?,*?.''"^'-°  <"  *"-0-     Electric  thermostats. 

4  169  McCpudden.    Dead  cable  indicator 

4  177  Gibbons.     Motor  headlights  and  electric  lamps  therefor. 

4  180  Edmunds.    Telephone  apparatus. 

f  !Sl  P.-  '^•■"-  ^-  «^-  E-  Co.).    Arc  welding. 

tVrCgeSJr"'.'^'"^'"  Electrical  Co.  &  Kuyser.  Protective  systems  for 
^  i2J  Metropolitah-Vickefs  Electrical  Co.  Electric  cookinr  rarpp.;  union  1 1  c  ^ 
}205  Davies.     Electric  lamps  for  theatrical  pur,»S.  ^     ^        (1/3/20,  U.S.) 

4  2M  X^^^^.t^r'^'JS."^-     Di^^^VSine  devices  for  electric  furnaces. 
A  W  I™'-'-*  ^>"  Co.  &  RooERsoN.     Incandescent  lamps. 
1^  «"""'"*''"■  „'^''^  '''"'"'  *=••  '<"■  gasfilled  lamps.    (20'2'20   Germany) 
4  228  Mitchell^  Electrical    &    Wireless,     Ltd..'^*    HEAT«ER!HTgKquency 


WESTERN  UNION  TELEGRAPH  COMPANY. 
The  report  and  accounts  of  the  Western  Union  Telegraph  Company 
for  the  year  11)20  have  been  issued.  The  capital  stock  of  the  Company 
and  its  subsidiaries  and  the  funded  debt  amount  to  S133  562  601,  but 
the  total  of  the  property  account,  securities  and  current  assets  is 
S234  574  218.  The  gross  operating  revenue  of  the  year  was  nearly 
S120  000  000  and  after  deducting  operating  expenses,  the  reserves 
for  depreciation,  bond  interest,  &c..  the  surjjlus  was  .§40  685  210. 

The  net  increase  in  the  value  of  property  account,  including  construc- 
tion work  in  progress,  was  S13  385  223,  made  up  of  S10  233  369,  for 
new  construction  and  improvements  to  the  land  line,  and  S3  151  854, 
for  the  cable  system.  The  Company  owns,  controls  and  operates  in  the 
Western  Union  System  214  233  miles  of  pole  lines,  791530  miles  of 
iron  wire,  627  475  miles  of  copper  wire,  2  708  miles  of  land  line  cables 
and  25  392  nautical  miles  of  ocean  cables.  The  operated  offices  are 
24  881.  A  new  type  of  rotary  rejjcatcd  is  developed  and  installed 
on  multiplex  circuits.  These  repeaters  regenerate- distorted  signals 
received  at  repeater  stations,  restore  the  signals  to  their  original 
strength  and  shape,  peimit  longer  multiplex  circuits  to  be  operated 
and  increase  the  speed  of  transmission  approximately  10  per  cent, 
above  that  previously  obtained.  Twenty-eight  installations  of  these 
new  rotary  repeaters  have  been  made. 

Submarine  Cables. 
During  1920  the  Company's  direct-wire  connections  fronT  London  to 
Amsterdam,  Antwerp  and  Paris,  which  were  seriously  interfered  with 
during  the  war,  were  restored  to  the  pre-war  standard  of  working. 
The  service  to  France  and  Belgium  is  still  capable  of  much  improve- 
ment if  those  Governments  would  permit  the  cable  companies  to  deal 
directly  with  the  public  and  to  open  and  operate  offices  in  their  principal 
cities.  Considerable  progress  has  been  made  in  this  direction  as  regards 
the  traffic  to  Holland,  where  a  tentative  agreement  has  been  reached  with 
the  Dutch  Administration,  but  there  is  a  reluctance  on  the  part  of 
France  and  Belgium  to  grant  these  facilities. 

Before  1910,  the  cable  system  consisted  of  two  transatlantic  cables 
between  England  and  Nova  Scotia,  leased  until  1932,  two  connecting 
cables  between  Nova  Scotia  and  New  York,  and  two  short  cables 
between  Florida  and  Cuba.  On  the  other  side  there  was  a  cable  station 
at  Penzance,  with  offices  at  London,  Liverpool,  Bristol  and  Paris.  In 
the  latter  part  of  1910,  the  Western  Union  laid  a  cable  between  England, 
Newfoundland  and  New  York,  and  in  1911,  that  cable  was  sold  to  the 
Anglo  American  Telegraph  Companj'.  «The  Western  Union  Company 
then  leased  the  Anglo  (Jompany  for  99  years  and  also  leased  the  Direct 
United  States  Cable  Company,  thus  coming  into  the  possession  and 
operation  of  si.x  additional  cables,  making  a  total  of  eight  transatlantic 
cables.  To  faciUtate  the  care  of  the  cables  another  large  cable  ship, 
the  "  Lord  Kelvin,"  and  a  smaller  ship,  the  "  Robert  Clowry,"  were 
constructed.  Important  improvements  have  been  made  to  the  cable 
system  since  1910,  by  diverting  the  cables  to  shorter  routes  and  otherwise 
strengthening  the  lines.  Six  new  cable  stations  have  been  built  and  at 
certain  points  additional  housing  accommodations  have  been  provided. 
By  the  use  of  magnifiers  and  other  improved  types  of  apparatus,  the 
speed  of  signalling  over  the  ocean  cables  has  been  appreciably  increased. 
Printing  telegraph  apparatus  applicable  for  ocean  cables  has  been  de- 
veloped and  experimental  installations  have  been  successfully  operated. 
Comp.\ny's  Progkess. 
The  Western  Union  Telegraph  Company  was  incorporated  in  1851 
as  the  New  York  &;  Mississippi  Valley  I'rinting  Telegraph  Company 
and  the  name  changed  to  the  present  title  in  1856.  Since  incorporation 
the  Company  has  acquired  and  controls  by  purchase,  lease,  or  stock 
ownership,  some  535  telegraph  corporations  and  properties.  In  1860 
the  field  of  operations  was  limited  to  nine  States  east  of  the  Mississippi 
River.  To-day  it  reaches  practically  every  community  in  the  United 
States  and  furnishes  a  communication  ser\'ice  so  universal  as  to  be 
comparable  with  that  of  the  Federal  I'ost  Office.  The  Company, 
with  its  24  881  offices,  conducts  the  national  telegraph  system  and 
supplies  about  85  per  cent,  of  the  telegraph  service  of  the  United  States. 
Through  its  cable  system  and  connections,  the  Western  Union  has 
established  telegraphic  communication  with  all  parts  of  the  world. 
New  construction  and  improvements  made  to  the  land  line  system 
plant  subsequent  to  1910,  including  construction  in  progress,  have 
cost  S42  776  947,  increasing  the  book  value  of  the  property  by  32  per 
cent.  During  this  period  the  wire  mileage  added  was  approximately 
19  per  cent.,  while  the  volume  of  annual  traffic  increased  about  250  per 
cent.  Improvements  in  the  art  of  telegraphing  by  the  development  of 
apparatus  and  (jperating  methods,  have  greatly  increased  the  capacity 
of  the  wire  plant  and  it  lias  therefore  been  unnecessary  to  add  to  wire 
mileage  proportionately  witli  the  expansion  of  traffic.  The  large 
increase  in  traffic  of  recent  years  has  brought  into  use  the  automatic  or 
multiplex  telegraph  system,  by  means  of  wliich  as  many  as  eight 
messages  are  transmitted  simultaneously  over  one  wire,  four  in  each 
direction.  On  December  31,  1920,  the  multiplex  circuits  installed 
furnished  681  channels  of  transmission  on  177  000  miles  of  trunk  wire. 
Since  1915,  multiplex  apparatus  has  been  installed  costing, 
approximately,  S2  500  000,  and  at  i)resent  there  are  795  channels  of 
automatic  transmission  which  carry  about  75  jX'r  cent,  of  the  trunk-line 
messages.  The  improvement  in  outside  plant  has  mainly  consisted  in 
huikling  stronger  and  better  designed  pole  lijies,  thus  insuring  greater 
continuity  of  service  and  facilitating  the  installation  and  operation 
of   new  tmnk   circuits   without    service  interruptions. 
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Wireless  Telegkaphy. 

The  Western  Union  believes  the  wireless  to  be  a  valuable  means  of 
mtemational  communication  and  that  it  will  continue  to  grow  as  an 
imjiortant  factor  in  overseas  transmission,  subject  always  to  the  solution 
of  existing  difficulties  connected  with  static  disturbance  and  the  lack 
of  message  secrecy.  There  is  no  reason  why  the  ocean  cable,  secret 
and  unhampered  "by  atmospheric  conditions,  should  be  superseded  as 
the  pre-eminent  means  of  overseas  communication.  There  is  a  wide 
field  for  overseas  communication  as  yet  untouched,  to  many  points  of 
which  cables  will  not  be  laid.  The  advent  of  wireless  into  that  field 
will  help  materially  in  the  general  and  much-desired  expansion  of  trade 
and  commerce.  This  in  turn  will  add  to  the  value  and  increase  the 
volume  of  telegraph  traffic. 

The  South  Ameeic-4.n:  C.\bi.e  Dispute. 

The  report  deals  full}'  with  the  projected  South  American  cable 
connection.  In  1917.  the  Western  Union  Company  opened  negotiations 
with  the  Republic  of  Brazil,  and  a  concession  was  granted  covering  a 
cable  from  Brazil  to  the  United  States.  In  1873  Brazil  granted  a 
60-year  concession  to  the  Western  Telegraph  Company  whereby  all 
other  cable  companies  were  precluded  from  connecting  any  two  points 
already  connected  by  the  Western  system.  The  Western  Company  had 
coimected  all  coastal  points  of  commercial  importance.  It  was  the 
Western  Union's  intention  to  run  the  proposed  cable  to  Rio  de  .Janeiro, 
and  from  Rio  south  to  Buenos  Aires,  and  to  connect  with  the  important 
points  on  the  Brazilian  coast  by  means  of  land  lines.  On  study, 
however,  it  was  found  that  the  land  lines  wore  impracticable,  and  in 
order  to  reach  other  important  Brazilian  cities  the  system  of  the  Western 
Company  had  to  be  utilised.  The  distance  from  New  York  to  Buenos 
Aires  is  approximately  7  500  miles  and  the  lowest  cost,  owing  to  a 
sudden  and  phenomenal  rise  in  the  price  of  cable  due  to  the  war,  was 
815  000  000,  for  the  complete  project.  Careful  consideration  was  given 
to  the  advisability  of  investing  that  sum  in  a  cable  reaching  only  to 
Buenos  Aires  and  Rio  de  Janeiro,  and  it  was  found  that  not  only  would 
it  be  unprofitable  to  do  so  but  that  in  the  development  of  American 
commerce  so  many  other  cable  extensions  would  be  needed — to  the 
Orient,  to  Southern  Eurojje  and  to  Northern  Europe — that  it  was 
unwise  to  make  so  large  an  investment  in  one  direction.  Furthermore, 
no  deep-sea  cable  is  manufactured  in  the  United  States,  and  the  output 
of  the  various  cable  manufacturers  was  contracted  for  so  far  in  advance 
that  several  years  might  elapse  before  the  cable  could  be  obtained. 
Though  the  cable  for  the  world  is  at  present  practically  all  supplied  by 
British  companies,  there  is  no  reason  why  deep-sea  cable  cannot  be 
manufactured  in  the  United  States,  and  one  of  the  largest  American 
electrical  concerns  has  plans  under  way  for  manufafturing  deep-sea 
cable.  The  elements  of  time  and  cost  being  against  the  Western  Union, 
the  best  and  ciuickest  way  of  connecting  the  two  continents  was  to  lay  a 
cable  from  the  United  States  to  Barbados,  there  meeting  the  Western 
Company  and  utilising  that  company's  comprehensive  system  of 
terminals  in  South  America  for  United  States  business  to  and  from 
Brazil  and  the  Argentine.  A  contract  witli  the  Western  Company  was 
concluded  on  .July  15,  1919,  and  an  order  was  later  placed  for  the  cable 
from  Miami  to  Barbados  at  a  cost  of  about  .S3  000  000.  A  provision 
was  inserted  in  the  contract  to  the  effect  that  the  All  America  Company 
(which  serves  the  west  coast  of  South  America  mainly)  might,  if  it 
chose,  come  into  the  co-operative  arrangement  between  the  two 
contracting  parties,  whereby  the  All  America  Company  would  continue 
the  development  of  the  west  coast  and  Buenos  Aires,  and  the  Western 
Company  the  east  coast  north  of  and  including  Buenos  Aires — thus 
divicling  South  America  into  the  two  spheres  of  cable  development. 
The  proposal  was,  however,  rejected  by  the  AU  America  C/Ompany. 

In  the  early  spring  of  1920,  the  Western  Union  appUed  for  permission 
to  lay  a  cable  through  the  territorial  watei-s  off  Jliami,  Florida,  thence 
to  Barbados,  to  be  connected  with  a  cable  of  the  Western  system.  Never 
had  a  cable  landing  been  denied  an  American  company  and  there  was 
no  reason  for  suspecting  that  there  would  be  any  hostility  to  the  present 
application.  The  cable  was  nearing  completion  when  the  Western 
Union  communicated  with  the  State  Department  and  informed  them 
that  the  cable  (1  630  miles  in  length)  could  not  be  stored  when  finished 
and  that  because  of  the  paucity  of  cable  ships  capable  of  laying  long 
lengths — there  being  two  available  in  the  world  and  both  owned  by 
British,- cable  manufacturers — the  programme  could  not  be  changed 
after  the  ship  was  loaded.  No  word  was  received  in  answer  to  this, 
but  early  in  August,  the  cable  ship  reached  the  United  States  and 
discharged  the  United  States  shore  end,  subject  to  duty.  The  ship  was 
ready  to  begin  laying  the  cable,  but  was  met  by  a  squadron  of  United 
States  ships  of  war  to  prevent  the  work.  The  remainder  of  the  report 
!s  devoted  to  a  recital  of  the  subsequent  legal  proceedings  and  to  a 
criticism  of  the  poUcy  of  the  U.S.A.  Government,  &c. 


The  directors  of  the  Telegraph  Construction  &  Maintenauoe 
Company,  Ltd.,  have  declared  an  interim  dividend  of  6s.  per  share,  tax 
free. 

The  directors  of  the  Dublin  United  Tramways  Company,  Ltd., 
have  declared  a  dividend  for  the  past  half-year  at  the  rate  of  3  per  cent, 
per  annum  less  tax. 

In  order  to  avoid  the  necessity  of  paying  income-tax  in  this  country 
as  well  as  in  Australia  the  shareholders  of  the  5Ielboi-ene  Electric- 
Supply  Company,  Ltd.,  decided  unanimously  on  Monday  to  transfer 
the  control  of  the  company  from  London  to  Melbourne. 

Letters  of  allotment  and  regret  in  connection  with  the  recent  issue  of 
£228  460  7i  per  cent,  debenture  stock  of  the  North  Meteopolitan 


Electric  Power  Supply  Company  have  been  ix>sted.     The  issue  was 
siibscrilx>d  11  times  over. 

The  accounts  of  the  Electric  Supply  Corporation,  Ltd.,  for  1920 
show,  after  transferring  £7  196  to  repairs  and  renewals  fund, and  including 
£621  brought  forward,  an  available  balance  of  £3  403.  The  directors 
IDropose  to  place  £3  000  to  reserve  fund  and  to  carrj'  forward  £403. 

The  directors  of  the  St.  James  and  Pall  Mall  Electric  Light  Com- 
P/VNY,  Ltd.,  have  declared  an  interim  dividend  at  the  rate  of  7  per  cent, 
per  annum  on  the  preference  and  ordinaiy  shares  for  the  half  j'ear  ending 
June  30.  payable  on  the  4th  August.  The  share  transfer  books  wiU  be 
closed  from  the  21st  inst.  to  August  3  inclusive. 

At  the  recent  annual  meeting  of  the  Rangoon  Electric  Tramway 
&  Supply  Company,  Ltd.,  at  Rangoon,  it  was  reported  that  the  gross 
trading  profit  for  the  past  j-ear  was  £98  000,  an  increase  of  nearly  £9  000 
over  the  previous  year.  Income  tax  was  less  by  £10  000,  due  to  the 
transfer  of  the  control  of  the  company  from  London  to  Rangoon  and 
the  escape  from  the  heavy  English  taxation.  The  net  profit  was 
£37  642,  and  a  dividend  of  Rs.  1.8.0  per  share  was  declared.  The  tram- 
ways carried  two  million  more  passengers  than  in  the  previous  year, 
and  20  new  cars  liave  been  added  to  the  rolHng-stock.  The  electric 
supply  branch  of  the  business  continued  to  increase,  and  in  order  to  keep 
pace  with  developments  it  is   proposed  to  increase  the  capital. 

At  the  meeting  of  the  West  Indian  &  Panama  Telegraph  Company, 
on  the  29th  ult.,  the  chairman  (Sir  A.  F.  King)  said  that  the  company  had 
a  more  disastrous  year  than  in  1919.  Their  cable  steamer  "  Henry 
Holmes  "  was  only  released  from  Trinidad  dock  in  October  last,  more 
than  20  months  after  she  was  handed  over.  The  cost  of  her  survey  and 
repairs,  originally  estimated  at  about  £10  000,  amounted  to  £74  252, 
or  nearly  three  and  a-haLf  times  the  reserve  of  £21  589  provided  to  meet 
her  depreciation.  In  the  absence  of  the  ship,  the_y  found  it  impossible 
to  get  their  cables  repaired  quickly,  and  consequently  their  traffic  receipts 
fell  off  to  the  extent  of  over  £30  000  compared  with  1919.  Under  the 
circumstances  the  Company  had  been  obUged  to  sell  most  of  its  invest- 
ments at  a  loss  of  over  £30  000,  and  there  was  also  a  loss  of  £12  450 
through  forfeited  subsidies.  The  proposal  of  an  American  company  to 
lay  a  cable  from  Porto  Rico  to  Cuba  would  affect  the  Lidia  Company's 
revenue  as  Cuba  was  already  joined  up  to  New  York  by  cable. 

The  chairman  of  the  South  Wales  Electrical  Power  Distribution 
Company  (Mr.  W.  G.  Dalziel)  announced  at  the  meeting  last  week  that 
the  funding  of-  £95  000  arrears  of  interest  on  debenture  stock  had  been 
substantiafly  completed,  and  the  two  amounts  of  £95  000  for  deferred 
interest  and  £42  750  accumulated  interest  had  disappeared.  On  the 
past  year's  working,  after  payment  of  all  expenses  and  bringing  forward 
£672,"  there  was  a  credit  balance  of  £35  149.  After  deducting  debenture 
interest  and  placing  £9  735  to  depreciation  of  new  i^lant  account,  a 
balance  of  £4  417  was  carried  forward.  The  units  sold  amounted  to 
57  043  647,  an  increase  of  11  915  663  units,  notwithstanding  the  disloca- 
tion of  trade  and  consequent  serious  check  upon  the  progressive  increase 
in  their  output  brought  about  by  the  strike  in  the  coalfields  in  October 
last.  Having  regard  to  all  the  circumstances  and  the  trying  conditions 
which  prevailed,  the  result  of  the  year's  worlcing  indicated  a  substantial 
expansion  of  the  business.  That  was  due  not  only  to  the  connecting  up 
of  new  consumei-s,  but  also  to  the  increasing  demands  of  those  already 
taking  supplies.  During  the  year  they  carried  out  several  important 
extensions  of  mains,  and  connected  up  12  545  additional  horse-power, 
bringing  up  the  total  connected  up  to  60  844  H.P. 

The  report  of  the  directors  of  THE  CJeneral  Electric  Company, 
Ltd.,  states  that  the  net  profit  for  the  year  ended  March  31  amounts  to 
£796  149,  and  -with  the  balance  brought  forward(£175  668).  the  total  is 
£971  817.  After  deducting  debenture  stock  interest  (£8  000),  deprecia. 
tion  (£157  915),  contribution  to  pension  fund  (£17  266),  dividends  at 
rate  of  6i  per  cent,  per  annum  on  the  "  A  "  preference  shares  (£107  626), 
and  at  rate  of  7J  per  cent,  per  annum  on  the  "  B  "  preference  shaires  for 
the  year  (£121  718),  there  remains  an  available  balance  of  £559  291.  The 
directors  recommend  payment  of  a  di-vidend  at  the  rate  of  10  per  cent,  per 
annxim,  tax  free,  on  the  ordinary  share  capital  for  the  year  (£211  197  10s.), 
lea-ving  to  be  carried  forward,  subject  to  taxation  demands,  £348  094. 

The  directors  state  that  the  satisfactory  results  of  the  year's  trading 
show  that  the  additional  capital  obtained  at  the  close  of  the  last  financial 
year  is  being  employed  usefully.  The  general  decUne  of  trade  throughout 
the  country  during  the  latter  half  of  the  financial  year  did  not  imme- 
diately affect  the  electrical  industry.  Contracts  in  hand  assisted  in  keep- 
ing the  majority  of  the  Company's  works  fully  employed  up  to  March  3L 
The  results  of  the  Company's  Overseas  branches  have  in  nearly  aU 
cases  been  satisfactory,  though  they  have  suffered  from  exchange  diffi- 
culties ;  and  the  allied  and  subsidiary  companies  continue  to  make  a 
considerable  contribution  to  the  profits.  The  number  of  employees 
increased  during  the  year,  and  on  March  31  totalled  over  16  000.  0-wing 
to  the  present  state  of  industry,  the  directors  consider  the  usual  allocation 
to  reserve  out  of  profits  inadvisable,  and  recommend  that  the  amount 
which  they  would  have  allocated  under  normal  conditions  should  remain 
in  the  "  carry  fonvard  "  to  next  account,  which  thus  stands  at  the  total  of 
£348  000.  They  feel  all  the  more  justified  in  making  this  recommenda- 
tion as  the  reserve  account  has  benefited  during  the  year  by  the  sum  of 
£257  016,  through  the  transfer  of  net  premiums  received  on  the  share  issue 
of  March,  1920,  thus  making  the  total  of  this  account  over  £700  000. 

The  assets  of  the  Company  amount  to  over  £11  000  000,  an  increase  of 
£4  000  000  upon  last  year's"  figures.  The  considerable  increase  in  the 
fixed  assets  is  mainly  accounted  for  by  the  absorption  of  the  Peel  Conner 
Company  with  its  works  at  Manchester  and  Coventiy,  the  further  large 
extensions  to  the  engineering  works  at  Witton  and  the  Osram  AVorks  at 
Hammersmith,  and  the  completion  of  the  buikUng  in  Kingsway.     "Stock- 
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in-Trade  and  Work  in]^Progress  "  valued  in  the  usual  maimer  show  a 
large  increase,  which  is  accounted  for  to  a  considerable  extent  by  work 
in  progress  for  actual  orders.  Mr.  M.  Solomon  has  been  appointed 
managinfrdin'ctorof  the  Pirelli-General  Cable  Works,  Limited,  one  of  the 
Company's  .Allied  organisations,  and  has  resigned  Irom  the  Board  of  the 
G.E.C.  in  order  to  devote  his  whole  time  to  the  workinvolved,  but  Mr.  M.  S. 
Conner,  formerly  managing  director  of  the  Peel  Conner  Telephone  Works, 
has  joined  the  IJoard. 


NcM^  Companies. 

The  folIoBing  list  is  compiled  from  information  supplied  by  Messrs. 
Jordan  &  Sons,  Ltd.,  company  registration  agents.  Chancery-lane, 
London,  W.C.2  :— 

ALUANCE  WHOLESALE  ELECTRICAL,  LTD.  (175  447).— Reg.  June  29, 
capital  ilJiHio  111  il  sliari'S,  to  cari-y  on  business  of  wholesale  suppliers 
and  maiiufautiiivrs  of  niachinery  and  apparatus  used  in  connection  with 
electricity.  Uinetors,  W.  1'.  White  (93,  Hamlet-gardens,  Eavenscourt 
Park,  W.U.),  11.  J.  Grant  and  Elizabetli  McArthur.     Private  company. 

AQOATOLK  COMPANY,  LTD.  (175  448).— P>eg.  June  29,  capital  £12  000 
in  10  000  £1  and  40  000  Is.  shares,  to  develop  or  otherwise  turn  to  account 
inventions  relating  to  the  lifting  of  water  and  other  fluids,  and  to  carry 
on  the  business  of  mechanical  and  electrical  engineers.  Directors,  F.  P. 
Robjcat  (Newport,  Mon.),  J.  C.  Grant,  S.  Bouvrie  and  L.  H.  Nclles. 

BINCO,  LTD.  (175  303).— Reg.  June  24,  capital  £100  in  £1  shares' 
to  carry  on  business  of  engineers  and  manufacturers  of  precision  instru- 
ments and  motor  accessories.  Directors,  H.  Bingguely  and  P.  Cooper. 
Reg.  office  :    1,  Montague-street,  W.C.I.     Private  company. 

LANSDOWNE  GARAGE  &  ENGINEERING  WORKS,  LTD.  (175  413).— 
Reg.  June  27,  capital  £5  000  in  10  Olio  5s.  preference  and  2  500£1  ordinary 
shares,  to  acquire  and  carry  on  business  of  motor,  electrical  and  general 
engineers.  Directors,  H.  C.  Gamer,  W.  H.  Hughes,  W.  J.  Wright  and 
F.  J.  Payne.  Reg.  office  :  66,  Lansdowne-ioad,  Stockwell,  S.W.8. 
Private  company. 


Benn  Brothers  Joarnals. 

Some  FE.iTURES  of  the  Current  Issues. 

"  The  Cabinet  Maker"  : — "  Furnishing  of  New  Midland  Railway 
Dining  Cars  (illustrated)  "  ;  "  Exports  of  Furnishing  Goods  for  the  Past 
Half  Year"  ;    and  "  Practical  Polishing." 

"  Chemical  Age  "  : — Association  of  British  Chemical  Manufacturers: 
Historical  Sketch  with  Photographs  ;  and  "  History  of  British  Dyestuffs 
Industry  (concluded)." 

"  Farm  &  Home  "  : — ■"  Royal  Shows  of  the  Past,"  by  Prof.  James 
Long  ;  "  Why  Farming  is  Decontrolled  "  ;  and  "  Wages  Board  Split." 

"The  Fruit-Grower  "  : — "  Frait- 6  rowing  in  Ontario";  "West 
Country  Orchards  "  ;   and  "  The  Marketing  of  Fruit." 

"  The  Gas  World  "  : — "  How  the  Gas  Industry  met  the  Coal  Stoppage," 
and  "  Promotion  of  Employees." 

"  Hardware  Trade  Journal "  : — ■"  The  Uses  of  the  Tool  Store  "  ; 
"  Electric  Pocket  Lamps  and  Novelties  "  ;  and  "  Changes  in  the  Prices 
of  Building  Materials." 

"  Gardening  Illustrated  "  : — "  Rose  Betty  Uprichard  (illustrated)  "  ; 
"  The  Prolonged  Drought "  ;  and  "  Annuals  in  the  Garden." 


Books  Received. 

(Copies  of  the  undermentioned  works  can  be  had  from  The  Electriciaw  Ofifices  on 
receipt  of  published  price.pliu  postaee.l 

"  Theory  of  Wave  Transmission."  By  G.  Constantinesco.  Vol.  I. 
(London  :   W.  Haddon.)     Pp.  211. 

"  Modem  Central  Stations."  By  C.  W.  Marshall,  B.Sc.  (London  : 
Sir  Isaac  Pitman  &  Sons.)     Pp.  X.+  112.     2s.  6d.  net. 

"  Ecn  Hoogsparmingsluchtnet  voor  Ncderland."  Vol.  8.  (Amster- 
dam :  P.  N.  Van  Kampen  &  Zoon.)     Pp.  120. 

"Electrical  Machinery,"  -  by  P.  A.  Annett.  (London:  Hill  Pub- 
lishing Company.)     Pp.  xiii +431.     18s.net. 

Dictionary  of  British  Scientific  Instruments  Issued  by  the  British 
Optical  Instrument  Manufacturers'  Association.  (London  :  Constable 
&  Company.)     Pp.  xii +334. 

"  Thermionic  Tubes  in  Radio  Telegraphy  and  Telephony."  By  J. 
Scott-Taggart.     (London :    Wireless  Press.)     Pp.  x.viii.  +  424.     20s. 

"  Power  House  Design."  By  Sir  John  F.  C.  SncU.  (London  :  Long- 
mans, Grt^en  &  (Jompany.)     2nd  edition.     Pp.  XJ.+535.     42s.  net. 

"  Engineering  Steels."  By  Leslie  Aitohison,  D.Mct.  (London ; 
Macdonald  &  Evans.)     Pp.  .xxxi.  +  39G.     25s.net. 

"  Uic  Por/.ellan-l8olatoren."  By  Prof.  Dr.  G.  Benisohkc.  (Berlin  • 
Julius  Springer.)     Pp.94.     M.  24. 

"  Die  iVHynchronen  Drehstrommotorcn  Induktions-und  Kommu 
tatomiotoren,"  by  Prof.  Dr.  G.  Bcnischke.  (Braunschweig:  F.  Vieweg 
&  Sohn.)     Pp.  viii  +  232.     .M.  24. 

"Electrical  Rates,"  byG.  P.  Watkins.  (New  York:  D.  Van  Nostrand 
(•».)     Pp.  228. 


Arrangements  for  the  Week. 

FRIDAY.  July  16th  (to-day).     . 

Tramways  and  Light  Railways  Association. 
2  p.m.     At   Caxton  Hall,  London,  S.W.     Annual  General  Meeting 
and  .A.nnual  Congress. 

INCORPORATED    MUNICIPAL    ELECTRICAL    ASSOCIATION. 
Wednesday,  July  20th. 

At  the  Institution  of  Electrical  Engineers,  Victoria  Embankment 
London,  W.C. 
2.30  p.m.     Presidential  Address  by  Major  H.  Richardson. 
2.J5  j).»i.     Paper  on  "  Questions  Arising  in  the  Consideration  of  the 
Financial  and  Business  Aspects  of  Municipal  Electricity  Supplv,' ' 
by  Mr.  C.  W.  Charlesworth. 
Thursday,  July  21st. 

JO   a.m..     Papers   on   "  Steam    Raising — Yesterday,    To-day   and 
To-morrow,"  by  Mr.  D.  Wilson,  and  "  Modem  Boiler  House 
Practice,"  by  Mr.  W.  H.  Miles. 
2.30  p.m.     Paper  on  "  Present  Day  and  Commercial  Problems  in 

Electricity  Supply,"  by  Mr.  E.  Cross. 
7  p.m.     At  the  Hotel  Cecil,  Strand,  London,  W.C.     Annual  Dirmer. 
Friday,  July  22nd. 

10.15  a.m.     Annual  General  Meeting. 


Forty  Years  Ago. 

(The  Electrician,  July  15,  1881.) 

Canadian  Government  and  the  Telegraphs. — ^News  from  New 
York  says  that  the  report  that  the  Canadian  Government  intends  to 
assume  the  control  of  the  telegraph  lines  is  denied. 

An  Electric  Motor. — Mr.  A.  H.  Doane,  of  Cincinnatti,  claims  to  have 
invented  an  electric  motor  which  he  can  attach  to  a  street  car  at  an 
expense  of  50  dollars  and  then  run  the  car  for  10  cents,  a  day. 

New  York  Street  Lighting.— As  in  London  a  short  time  since,  so 
in  New  York  the  electric  lights  will  go  out  occasionally.  Those  on  Broad- 
way were  recently  extinguished  during  a  storm,  and  it  was  several  hours 
before  they  were  brought  into  working  order  again. 

Quick  Work. — The  result  of  the  Derby  was  transmitted  to  New  York 
in  wonderfully  quick  time.  The  following  are  the  times  of  receipt  and 
despatch  of  the  message  announcing  the  victory  of  Iroquois  to  the  New 
York  Telegram:  "Horses  got  away  at  10:  21:  5,  New  York  time. 
Iroquois  passed  winning  post  10:  23:  55,  New  York  time.  Result 
reached  New  York  10:  24.     Time  occupied  in  transmission,  5  seconds." 


Prices  o£  Metals,  Chemicals,  &c. 

Tuesday,  July  12. 
Inc.  Dec. 

£10     0        — 


Copper — 

Best  selected per  ton 

Electro  Wirebars      

H.C.  wire,  basis    per  lb. 

Sheet 

Phosphor  Bronze  Wire  (Telephone) — 
Phosphor-bronze 

wire,  basis    „ 

Brass  60/40— 

Rod,  basis    , 

Sheet,  basis   „ 

Wire,  basis  „ 

Pig  Iron — 

Cleveland  Warrants   .    per  ton 
Galvanised         steel 
wire,basis  8  SWG  „ 

Lead  Pig — 

English     „ 

Foreign  or  Colonial ...       „ 

Tin- 
Ingot , 

Wire,  basis  per  lb. 


Price. 

£74     0    0 

£77  10    0 

Os.    11  Hd. 

Is.   Od. 


Is.     Z^d,  — 

Os.     8d.  — 

Os.  lljd.  — 

Os.  Hid.  — 

£6  10    0  — 


£24  10 
£23    2 


2s.  6d.  — 


£166    5 
23.     3H 


Salammoniac. — Per  cwt.  758. -70s. 
Sulphur  (Flowers).- Ton  £15. 
„      (RoU-Brimstone). — Per  ton 
£15. 
Sulphuric    Acid    (Pyrites,  168°).- 
Per  ton,  £9  17s.  6d. 
Rubber. — Para  fine,  lOjd.;  plantation  1st  latex,  8Jd.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
and  the  rubber  prices  by  W.  T.  Henley  Telegraph  Co.,  Ltd. 


-  £4  15     0 

id. 

Copper  Sulphate. — Per  ton  £3C. 
Boric  Acid    (Crystals). — ^Per    ton 

£69. 
Sodium  Bichromate. — Per  lb.  7Jd. 
Sodium  Chlorate. — Per  lb.  4d. 
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Bmbrolic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 
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Notes. 


Are  Joint  Authorities  Necessary  ? 

The  question  whether  .Joint  Authorities  are  reallv  necessary 
in  the  electricity  supply  industry  is  raised  by  the  recent 
representations  made  to  the  Electricity  Commissioners  by  the 
Yorkshire  Electric  Power  Company.  It  appears  that  a  large 
part  of  the  North-East  Midlands  District  is  already  covered 
by  the  Yorkshire  Company  or  the  Derbyshire  &  Nottingham- 
shire Electric  Power  Company  and  it  is  submitted  that  in  the 
co-operation  of  these  two  companies  lies  the  best  chance  of 
an  economical  develojjment  of  electricity  supply,  while  the 
interests  of  consumers  are  sufficiently  safeguarded  by  the 
existing  Hmitatiqns  as  to  the  di\'idends  and  charges.  The 
Yorkshire  Company  ali-eady  co-operates  closely  with  other 
undertakers  in  the  supply  of  electricity  in  the  district,  has 
agreements  with  62  authorised  distributors  for  supply 
and  for  an  interchange  of  .supply  with  the  Sheffield,  Rotherham 
and  Mexborough  Coimcils.  Its  area  of  supply  includes  the 
Yorkshire  coalfield,  which  extends  continuously  from  north 
to  South  across  the  botmdary,  a  fact  which  should  lead  to  a 
development  of  the  load  and  to  satisfactory  arrangements  for 
the  supply  of  waste  heat  and  surplus  power.  No  doubt  there 
is  great  force  in  the  arguments  of  the  Company  and  we  hope 
that  some  policy  will  be  adopted  which  will  pennit  of  its 
continued  development. 

Why  a  Joint  Authority  is  Required. 

The  Company  has  rendered  great  service  to  the  industries 
of  Yorkshire,  more  particularly  by  providing  a  supply  of 
electric  power  for  collieries  ,and  large  factories  and  it  would 
therefore  be  unfortunate  if  anything  happened  to  limit  its 
usefulness  or  to  check  its  progress.  Nevertheless,  we  think 
that  though  a  Joint  Authority  for  the  district  may  not  be 
essential,  it  would  be  useful  in  co-ordinating  the  work  of 
existing  undertakers,  in  extending  supply  to  outlying  areas 
and  in  safeguarding  the  general  interests  of  consumers.  A 
Joint    Authority    need    not    necessarily    purchase    exi.stLng 


undertakings  outright.  The  alt.'rnative  plan  of  leasing  might 
be  adopted  and  thus  avoid  the  issue  of  a  large  amount  of 
capital.  We  notice  that  the  Commissioners  are  requested  to 
remove  the  restriction  upon  the  company  supplying  electricity 
for  lighting  in  districts  where  there  are  no  authorised 
distributors  and  that  permission  is  also  asked  to  supply  such 
demands  as  may  arise  on  equitable  terms.  Failing  the 
creation  of  a  Joint  Authority,  this  obsolete  restriction  should 
be  removed.  It  is  an  obstacle  to  progress  and  either  the 
company  or  a  Joint  Authority  should  have  the  right  to  supjjly 
in  bulk  or,  if  necessary,  in  retail  throughout  the  whole  area. 

Protecting  the  Public. 

Apart,  however,  from  all  these  considerations,  the  Joint 
Authorities"  most  useful  function  will  lie  in  ensuring  that  the 
consumers  of  electricity  are  not  harmfully  afiected  by  the 
operations  of  ,  concerns  approaching  a  trust  in  size  and 
influence.  There  is  no  doubt  that  in  many  ways  the  facUities 
for  getting  about  London  quickly,  cheaply  and  efficiently 
have  been  increased  by  the  amalgamation  of  the  various 
transiJort  undertakings  which  now  form  the  Underground 
group.  So  far  the  financial  results  to  the  shareholders  have 
not  been  gratifying  as  was  expected,  but  doubtless  this  will 
come.  On  the  other  hand,  there  has  been  a  distinct  change  for 
the  worse  in  the  attitude  of  all  classes  of  employees  towards 
the  travelling  public  they  are  supposed  to  serve,  a  tendency 
to  look  tipon  passengers  as  cattle,  to  treat  them-  cavalierly 
and  generally  to  regard  them  as  an  annoying  if  necessary 
drawback  to  what  would  otherwise  be  a  pleasant  occupation. 
The  sense  of  power  which  a  monopoly  gives  operates  in  a 
variety  of  ways  harmful  to  the  public  good  and  we  hope  that 
this  aspect  will  be  borne  in  mind  by  those  who  see  in  the 
erection  of  a  trust  a  solution  of  many  electricity  supply 
problems. 


A  Substitute   for  a  Joint  Authority. 

A  SIMPLE  way  of  avoiding  the  trouble  and  friction  entailed 
by  the  formation  of  Joint  Electricity  Authorities  is  suggested 
in  the  scheme  i)roposed  for  the  reorganisation  of  electricity 
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supply  in  the  South  West  Midlands  District.  About  98  per 
cent,  of  the  electricity  in  this  area  is  generated  either  by 
Birmingham  Cor]x>ration  or  the  Shroj)shire,  Worcestershire 
&  Staffordshire  Electric  Power  Company,  and  as  both  under- 
takings give  an  identical  throe-phase  25-period  supply  at 
5  500  V,  it  is  considered  that  the  requirements  of  the  district 
would  best  be  served  by  retaining  the  cxi.sting  organisation 
and  by  dividing  up  the  area  between  the  Corporation  and  the 
company.  It  is  also  recommended  that  Atherstone  rural 
district  and  a  portion  of  Tamworth  rural  district  should  be 
excluded  from  the  de-limited  district,  that  the  Birmingham 
Corporation  should  be  responsible  for  the  electrical  require- 
ments of  the  city  of  Birmingham  and  the  whole  of  Warwick- 
shire, while  the  com])any  would  have  as  its  sphere  of  operations 
the  counties  of  Shropshire,  Worcestershire  and  Staffordshire. 
The  two  undertakings  would  be  ultimately  linked  together  for 
mutual  assistance,  the  parties  concerned  would  exercise 
control  of  the  generating  stations  and  main  transmission  lines 
belonging  fb  them  in  their  resjjective  areas,  and  they  would  also 
be  responsible  for  the  capital  expenditure  and  the  financial 
arrangements  which  would  continue  on  a  separate  basis.  A 
committee  of  four  members,  two  representing  the  Corporation 
and  two  the  company,  would  be  formed  for  the  purpose  of  acting 
in  an  advisory  capacity,  so  as  to  secure  an  ample  supply  of 
electricity  in  the  district  and  to  deal  with  questions  of  the 
best  load  factor  obtainable,  conservation  of  fuel,  standardisa- 
tion of  systems,  and  generally  to  carry  out  the  directions  of  the 
Electricity  .Commissioners. 

A  Business-like  Arrangement. 

Of  course,  the  suggested  arrangement  will  have  to  be  sub- 
mitted to  and  approved  by  the  Electricity  Commissioners,  and 
some  of  the  smaller  local  authorities  in  the  district  may  want 
some  representation  on  the  committee  which  it  is  projiosed  to 
create.  Subject  to  these  conditions,  and  to  the  requirements 
of  the  Electricity  Supply  Act  regarding  the  constitution  of  a 
Joint  Authority,  we  think  the  arrangement  a  most  business- 
like one,  which  would  work  well  and  prove  satisfactory  in 
practice.  Our  only  objection  to  it  is  that  it  should  be  thought 
necessary  to  have  a  division  at  all.  It  will  be  remembered 
that  in  February  last  the  Birmingham  Finance  Committee 
held  up,  on  account  of  financial  stringency,  the  extension 
of  the  Nechells  permanent  station.  Eut  the  Committee  now 
states  that,  having  regard  to  the  necessity  for  providing  the 
electricity  which  is  essential  to  the  industries  of  the  city, 
the  Council  would  not  be  taking  an  undue  risk  if  the  Electric 
Supply  Committee  were  authorised  to  enter  into  contracts  for 
the  provision  of  a  15  000  kW  generating  set  with  three  boilers, 
which  was  part  of  the  original  scheme,  and  for  which  it  will 
only  be  necessary  to  raise  the  money  in  instalments  between 
1922  and  1925.     Second  thoughts  are  sometimes  best. 


Tramways  and   Light   Railways  Association. 

The  anjiual  report  of  the  Tramways  &  Light  Railways 
Association  expatiated  by  Mr.  C.  G.  Tkgetmeiee  last  week 
does  not  make  very  cb<)erful  reading.  Like  many  another 
industry,  tramways  are  suffering  from  the  large  increase  in 
the  cost  of  living  caused  by,  and  causing,  an  upward  tendency 
in  wages  irrespective  of  an  increased  earning  power. 
Fortunately  the  tendency  is  now  in  the  other  direction,  we 
hope  permanently,  and  within  the  next  two  or  three  months 
it  should  be  possible  to  save  a  fairly  large  sum  on  the  wages 
bill  even  in  the  tramways  industry.  But  the  effect  of  this 
on  the  prosperity  of  the  undertakings  must  be  slow  and  the 
disease  will  be  more  than  usually  liard  to  shake  off.  Wages 
fluctuations  are,  however,  only  one  of  the  disabilities  under 
which  the  tramways  industry  suffers  and  these  otherdisabilities 


still  bear  heavily  and  are  likely  to  continue  to  do  so.  Among 
the  most  important  and  in  some  ways  unjust  of  these  are 
the  charges  made  for  road  maintenance.  These  charges 
have  always  been,  and  rightly,  a  sore  point  with  tramways 
undertakings,  but  if  the  latest  reply  of  the  Ministry  of 
Transjiort  is  to  be  taken  as  a  guide,  little  relief  from  this 
oppressive  tax  can  be  expected.  But  road  maintenance  is  a 
matter  not  for  tramway  undertakings  alone,  but  for  all  road 
users  and  we  hope,  therefore,  that  the  tramways  will  join  with 
their  natural  enemies,  the  motor-car  industry,  and  insist  that 
the  roads  used  by  tramways  should  be  properly  designed 
for  such  traffic  and  that  the  cost  of  their  building  and 
maintenance  should  fall  equitably  on  all  road  users. 


Tramways  and  Road  Construction. 

For  it  cannot  be  denied  that  the  question  of  the  jiroper 
design  and  construction  of  main  and  arterial  roads  is  of 
national  importance.  Not  only  is  this  a  matter  of  special 
interest  to  electrical  engineers  as  a  whole,  for  well  laid  out  and 
efficiently  constructed  roads  cannot  be  without  their  beneficial 
effect  on  the  development  of  the  electric  vehicle,  but  the 
tramway  engineer  must  closely  consider  how  various  schemes 
which  are  now  being  propounded  for  road  improvement  affect 
the  lay-out  and  construction  of  his  track.  This  question 
has  recently  received  consideration  from  two  different  points 
of  view  :  by  Lord .  Moxtagu  of  Beaulieu,  who  considers 
the  question  from  the  standpoint  of  the  motorist  pure  and 
simple,  and  by  Mr.  Herbert  Humphries,  the  city  engineer 
and  surveyor  of  Birmingham,  who  deals  with  the  matter  as 
the  engineer  respon.sible  for  the  construction  of  the  road 
sees  it.  Both  of  them  look  at  tramways  as  at  present 
constructed  as  an  unmitigated  nuisance.  Lord  Montagu 
points  out  that  the  industrial  traffic  which  is  especially  heavy 
in  the  neighbourhood  of  London,  n  Lancashire  and  in  the 
West  Riding  of  Yorkshire  is  calling  for  new  and  more  rigid 
methods  of  road  construction  and  that  the  tramways  are 
preventing  this  desired  end  being  obtained,  not  only  from  the 
fact  that  they  are  often  rate  aided  (he  should  make 
Mr.  Tegetmeior's  acquaintance),  but  owing  to  the  construc- 
tion of  the  lines  down  the  middle  of  the  road  being  a  direct 
disadvantage  to  development  of  the  kind  he  desires. 

The  Light  Railway  Principle. 

It  is  evident  that  Mr.  Humphries  is  more  or  less  of  the 
same  opinion,  though,  unlike  Lord  Montagu,  he  sees  a  future 
for  the  tramways.  He  points  out,  however,  that  extensions 
on  the  present  system  are  costly  to  construct  and  maintain 
and  that  many  advantages  would  accrue  from  the  adoption 
of  a  construction  based  on  light  railway  principles  on  the 
lines  suggested  by  Mr.  John  Beodie  in  his  Presidential 
Address  to  the  Institution  of  Civil  Engineers.  It  follows, 
therefore,  that  in  designing  new  road  sufficient  space  must  be 
allowed  to  give  the  tramways  a  right  of  way.  Tramways  in 
this  country  have  grown  rather  curiously  and  not  always 
beneficially  under  municipal  patronage.  But  while  it  is  very 
doubtful,  if  we  were  starting  again,  that  that  development 
would  be  carried  out  on  the  same  lines.  1 1;  >  tramway  is  not 
dead  and  we  even  assert  that  it  might  be  relieved  from  its 
present  moribund  condition  if  extensions  were  carried  out 
on  the  lines  that  have  just  been  suggested.  The  advantage; 
thus  obtainable  from  using  a  clear  road,  higher  speeds  and 
cheaper  construction  would  greatly  assist  the  development 
of  ap  outer  urban  traffic  both  of  jjassengers  and  goods. 


Tramway  Track   Maintenance. 

Mr.  R.  B.  Holt's  Paper  on  "  Tramway  Track  Maintenance," 
read  before  the  Tramways  and  Light  Railways  Association 
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last  week  shows  that  conditions  during  the  war  have  had  a  most 
unfortunate  efiect  on  track  maintenance,  and  that  post-war- 
conditions  have  been,  in  many  respects,  equally  unfavour- 
able. Turing  the  war  upkeep  v\  as  simply  neglected,  and  ;  o  much 
of  the  improvement  brought  about  in  pre-war  years  was  lost. 
Subsequently  arrears  of  maintenance  have  been  dealt  with 
but  necessarily  on  a  severely  economical  basis.  It  was  formerly 
the  custom  to  curtail  repairs  on  failng  tracks  and  to  aim  at 
renewal  of  bad  sections.  Present  high  costs  tend  to  reverse 
this  policy,  sections  of  rail  being  kept  in  use  long  after  they 
would  have  been  discarded  according  to  pre-war  practice. 
Hence  methods  of  remodelling  and  strengthening  rails  have 
come  to  the  front.  The  former  methods  can  only  be  pursued 
to  a  point,  as  they  involve  milling  away  the  surface.  ~  The 
special  Saxdbeeg  hardening  methods,  however,  seem  to  have 
led  to  very  useful  results,  the  rate  of  wear  in  some  cases  being" 
reduced  two  and  a  half  times.  Mr.  Holt  suggests  that  the 
time  is  now  ripe  for  a  revision  of  the  existing  tramrail  specifica- 
tions. In  particular  he  quotes  evidence  to  show  that  a  higher 
elastic  limit  is  desirable.  On  this,  apparently,  freedom  from 
corrugation  largely  depends. 


Steel  for  Tramway  Rails. 

The  discussion  which  took  place  at  the  meeting  of  the  Tram- 
ways and  Light  Railways  Association  last  week  on  the  question 
on  the  best  composition  of  steel  for  the  rails  used  in  tramway 
work  should  be  read  in  conjunction  with  some  information 
given  in  a  recent  Bulletin  of  the  International  Railway  Associa- 
tion. Here  Mr.  W.  C.  Gushing,  engineer  of  standat-ds  to  the 
Pennsylvania  Railway,  discusses  the  special  materials  used  in 
railway  construction  and  arrives  at  the  conclusion  that  cast 
manganese  steel  has  been  proved  suitable  for  many  of  the 
appliances  used  on  railways,  that  while  manganese  steel  for 
rails  has  not  been  so  extensively  tried  the  results  that  have  so 
far  been  obtained  are  satisfactory.  On  the  other  hand,  ex- 
periments with  nickel  steel  and  nickel  and  chromium  steel  rails 
have  not  been  so  successful  though  the  re  suits  obtained  by  using 
,  these  alloys  for  bridge  construction  Lave  justified  its  further 
use.  Experiments  with  these  two  alloys  in  the  case  of  85  lb. 
rails,  however,  have  not  given  good  results,  but  this  view  may 
be  modified  in  the  case  of  heavier  rails.  It  would  seem,  there- 
fore, that  the  employment  of  this  material  on  tramway  work 
is  ruled  out  if  these  American  results  can  be  safely  applied  to 
conditions  over  here.  Mr.  Gushing  also  points  out  that  the 
further  study  of  the  properties  of  high  silicon  rails  is  advisable 
and  that  while  the  use  of  titanium  is  beneficial  in  some  respects 
it  is  apt  to  deepen  the  pipe  of  the  ingot.  It  is  further  interest- 
ing to  note  that  promising  results  have  been  obtained  from 
re-treated  and  electrically  manufactured  rails.  The  report 
concludes  by  pointing  out  that  it  is  very  desirable  that  the 
manufacture  of  ingots  should  be  improved  and  that  attempts 
should  be  made  to  increase  the  hardness  of  rails  without 
sacrificing  their  toughness.  We  are  now  beginning  to  learn 
a  great  deal  about  the  efiects  of  using  steel  of  various  kinds, 
but  the  effect  which  methods  of  manufacture  and  pre-treat- 
ment  have  on  the  results  obtained  is  not  so  well  understood 
and  must  receive  the  closest  attention. 


Electrical   Manufacturers'   Reports. 

From  the  reports  of  electrical  manufacturing  companies 
that  have  recently  been  published  it  would  appear  that,  not- 
withstanding industrial  troubles  and  other  difficulties,  quite 
satisfactory  working  results  have  been  obtained  during  the 
past  year.  The  net  profit  of  the  General  Electric  Company 
for  the  period  ended  March  last  was  £783  149  compared 
with  £630  143   in  the   previous   year,  so  that  it  is   possible. 


after  adding  £175  181  to  reserves  to  pay  the  usual  dividend 
of  10  per  cent,  (tax  free)  on  an  increased  capital  and  to  carry 
£348  094  forward,  as  against  £251  423  in  1919-20.  The  organi- 
sation of  the  allied  companies  has  also  been  strengthened  and 
we  are  not  surprised  to  find  the  report  speaking  in  optimistic 
tones  of  the  outlook.  We  are  also  glad  to  learn  that  one  of  the 
oldest  of  the  British  electrical  manufacturing  firms,  Jlessrs. 
Grompton  &  Co.  are  able  to  report  a  satisfactory  expansion  of 
their  foreign  and  export  trade  during  the  year.  As  Mr.  C.\.mp- 
BELL  SwiNTON  pointed  out  at  the  recent  annual  general  meet- 
ing profits  in  Austraha  and  India  have  been  particularly  en- 
couraging, though  the  fall  in  the  value  of  the  rupee  had  sadly 
depleted  their  Calcutta  profits.  The  drain  which  Excess 
Profits  Duty  imposes  upon  an  undertaking  of  this  kind  is  made 
clear  by  the  statement  that  for  every  £1  000  earned  by  the 
company  £734  went  in  taxation  of  various  kinds.  It  is  extra- 
ordinarily difficult  under  such  conditions  to  make  both  ends 
meet  let  alone  to  carry  out  that  development  which  is  neces- 
sary for  even  ordinary  progress.  Nevertheless,  the  board 
were  able  to  report  a  net  available  balance  of  £66  000  as  against 
£52  000  last  year  and,  after  making  satisfactory  provision  for 
reserve,  to  declare  a  dividend  of  10  per  cent,  on  both  preference 
and  ordinary  shares,  at  the  same  time  carrying  forward  the 
simi  of  £18  370. 


Heavy  Engineering  and  Cables. 

The  accounts  of  the  Electric  Construction  Company,  Ltd., 
for  the  past  year  created  a  record,  the  net  profit  being 
£83  110,  an  increase  of  nearly  £17  000  over  the  sum  secured 
in  1919-20.  A  dividend  of  9  percent.,  together  with  a  bonus 
of  2J-  per  cent.,  was  paid  on  the  ordinary  shares  and,  after 
placing  £19  851  to  reserve,  a  sum  of  £53  497  was  carried 
forward.  Last,  but  by  no  means  least,  Callender's  Gable  & 
Construction  Company  was  able  to  pay,  once  again,  an 
ordinary  dividend  of  15  per  cent.,  to  make  ample  provision 
for  depreciation  and  reserve  and  to  add  several  thousand 
pounds  to  the  amount  carried  forward.  Callender's  are  now 
paying  particular  attention  to  the  development  of  their 
colonial  and  foreign  business,  and  though  the  conditions  of 
the  exchange  and  other  difficulties  do  not  render  develojj- 
ment  too  easy,  considerable  progress  has  been  made.  We 
are  also  glad  to  learn  that  the  manufacture  of  super-tension 
cables  for  33  000  V  and  upwards  is  proceeding  satisfactorily, 
for  with  the  projected  developments  in  the  electricity  supply 
industry  there  should  be  a  considerably  increased  demand 
for  this  type  of  cable.  The  chairman  again  emphasised  the 
urgent  need  for  a  decrease  in  the  cost  of  production,  especially 
in  the  export  trade,  in  order  to  meet  foreign  competition. 
There  are  prospective  orders  for  plant  and  apparatus  in  plenty, 
but  buyers  are  holding  back  in  the  expectation  of  a  drop  in 
prices,  which  is  only  natural. 


The  Sheffield  Turbo-Generator. 

Sheffield  is  making  quite  a  niche  for  itself  in  the  electricity 
supply  world.  Some  of  its  city  fathers  hold  weird  and  un- 
economic opinions  on  the  question  of  the  rates  that  should  be 
charged  for  electrical  energy  for  power  purposes,  and  the 
Electricity  Committee  recently  proposed  to  purchase  a 
10  OOOkW  German  turbo-alternator  on  the  ground  that  by  so 
doing  they  would  save  between  £50  000  and  £60  000.  In  this 
way  is  fame  obtained,  for  such  an  event  is  always  treated  as  if  it 
had  never  happened  before,  and  this  occasion  is  no  exception. 
The  usual  strideiit  and  uninformed  outcries  have  arisen  while 
expert  representatives  of  various  schools  have  j^ublished 
reasoned  arguments  showing  why  the  action  of  the  Sheffield 
Electricity  Committee  supports  their  own  views  on  the  present 
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conditions  and  future  prospects  ot  iiritish  trade.  For  our- 
selves, we  feel  that  comment  on  so  weighty  a  matter  cannot  be 
undertaken  without  nmch  prayer  and  fasting,  knowing  well 
that  whatever  we  say  we  shall  run  counter  to  some  one"s 
ideas,  and.  not  unlikely,  find  o\ir  statements  used  as  a  lever  to 
press  home  arguments  with  which  we  are  not  the  least  in 
agreement.  As  a  matter  of  fact  comment  in  this  case  would  be 
particularly  futile,  as  the  member.^  of  the  Electricity  Com- 
niittee  changed  their  minds  at  the  last]  minute  and  with  the 
approval  of  the  Council  withdrew  their  recommendation. 


Rates  and  Trade. 

There  is,  however,  one  point  connected  with  this  event 
which  gives  it. a  kind  of  novelty.  It  is  obvious  that  the  City 
of  Sheffield  largely  depends  for  its  upkeep  and  prosperity  upon 
the  efforts  of  the  iron  and  steel  trade.  If  that  trade  suffers 
in  any  way.  the  finances  of  the  Sheffield  Corporation  must  also 
eventually  suffer.  It  is  therefore  to  the  municipaUty's 
advantage  to  encourage  those  trades  in  every  possible  way — by 
reducing  the  rates  for  a  start.  To  purchase  a  turbo- 
generator in  this  coimtry  would  obviously  help  to  do  this. 
On  the  other  hand  £50  000  is  a  large  sum,  and  the  City  Council 
might,  with  some  justice,  consider  that  in  sa\ing  this  siim  they 
would  still  be  on  the  right  side  after  having  allowed  for  extra 
expenditure  caused  by  unemplojTnent.  They  may  also 
consider  that  j  atriotic  benevolence  may  be  carried  too  far, 
and  that  to  a  large  extent  the  industry  of  the  country  in 
general,  and  of  Sheffield  in  particular  will  be  assisted  in  the  long 
run  if  they  refuse  to  pay  prices  which  they  think  unnecessarily 
high.  We  do  not  know  what  they  really  think,  but  it  is 
significant  that  the  original  recommendation  is  said  to  have 
brought  J)rices  down.  Meanwhile  Sheffield  stiU  wants  a  turbo- 
generator. 

Telephone  Developments. 

Though  the  House  of  Commons  authorised  the  raising 
of  £5  000  000  for  the  development  of  the  telephone  service, 
before  doing  so  it  allowed  itself  the  indulgence  of  much 
criticism  of  the  Post  Office.  Mr.  Kellaway,  who  has 
the  gift  of  lucid  exposition  and  is  able  to  tell  a  tale  of  woe 
as  if  it  were  one  of  prosperity,  explained  that  £2  350  000 
was  to  be  spent  on  trunk  lines,  over  £6  000  000  on  new  ex- 
changes and  subscribers"  circuits  and  £500  000  on  sites  and 
building3,or  a  total  expenditure  of  nine  milUon  pounds  on  capital 
accx)unt  during  the  current  year.  After  this  there  should  be 
no  conn)laint  about  the  telephones  being  starved.  The  other 
side  of  the  picture  is  turned  to  the  public  when  he  admitted 
that  23  000  subscribers  had  surrendered  their  telephones  owing 
to  the  increased  tariff,  but  he  excused  this  by  claiming  that 
in  the  same  period  they  had  added  27  000  new  instruments 
and  23  000  applicants  were  eagerly  awaiting  connection. 

Red  Tape  and  Sealing  Wax, 

In  commercial  circles  anyone  who  came  forward  with  a 
story  like  this  would  probably  suffer  jjersonal  ^'iolence  and 
certainly  would  not  get  the  capital  he  required,  but  the  best 
we  can  hope  in  a  Government  department  is  that  with  the 
new  vote  the  Postmaster-Geveral  will  be  able  to  place 
the  department  in  a  position  to  meet  all  demands  as  they 
arise.  Telephone  communication  is  necessary  for  the  well- 
being  of  the  commerce  of  the  nation  and  Mr.  Kellaway 
must  see  that  the  requirements  of  the  nation  are  met  without 
delay.  That  this  is  not  being  done  is  the  real  grievance  which 
business  men  havi'  against  the  Post  Office.  For  instance, 
Mr.  Macqcistex,  who  has  a  flow  of  language  whose  picturesque- 
ncss  is  only  exceeded  by  its  pungency,  described  the  telephone 
service  as  "  a  mere  chaos  of  different  departments  "  doing 


what  they  like.  The  war  bonuses  of  the  Post  Office  exceeded 
the  wages,  which  was  a  scandal  at  a  time  when  the  workers' 
wages  were  being  cut  down.  The  telejihones  would  always 
be  mismanaged  as  long  as  they  were  under  a  Government 
Department,  tied  up  with  red  tape  and  sealing  wax.  The 
more  they  were  given  the  more  they  would'  spend  and  the 
more  inefficient,  useless  and  expensive  they  would  become. 
All  this  is,  we  fear,  only  too  true,  but  that  complacency  which 
is  always  a  ^^ce  among  bureaucrats  is  not  likelj-  to  be  shaken 
thcnbv. 


Electric  Traction  and  Rural  Amenities. 

A.MOXc;  the  many  economic  and  engineering  advantages  of 
electric  traction  it  is  surprising  to  find  little  menti3n  made 
of  one  amenity  which  can  be  justly  included  under  both  head- 
ings. If  we  think  a  moment  it  is  evident  that  without 
elctric  traction,  with  its  absence  of  smoke  and  fire,  the  tube 
railways  of  London  which,  with  all  their  faults,  play  a  great 
part  in  the  transport  of  many  thousands  of  the  population  per 
day,  could  not  exist,  while  as  the  "  Railway  Gazette  ""  points 
out  in  a  recent  issue,  similar  advantages  are  not  without  their 
weight  on  tourist  lines,  such  as  the  St.  Gothard  Railway.  In 
this  famous  tunnel  the  long  suffering  aspirant  after  Swiss 
scenery  had  up  till  quite  recently  to  spend  20  to  25  minutes 
in  a  suffocating  and  sulphurous  atmosphere  with  all  the 
carriage  windows  shut.  With  e'ectric  traction  the  journey 
through  the  tunnel  takes  about  half  the  time,  the  atmosphere 
is  perfectly  clean  and  the  windows  can  be  kept  ojien.  To  a  less 
extent  the  same  benefits  ap])ly  to  the  rest  of  the  line.  Owing 
to  the  many  twists  and  turns  the  passenger  was  formerly 
liable  to  perform  his  journey  in  a  cloud  of  smoky  vapour  and 
to  complete  it  with  generous  deposits  of  ash  and  grit  on  various 
parts  of  his  person.  Now  it  is  possible  to  enjoy  the  wonder- 
ful scenery  this  route  has  to  offer  under  ideal  conditions, 
especially  as  the  starting  of  the  train  is  remarkably  smooth 
and  the  running  leaves  nothing  to  be  desired. 


Troubles  of  Anglo-Foreign  Companies. 

Some  of  the  South  American  Republics  appear  to  be  anxious 
to  emulate  those  European  countries  where  civilisation  is 
superficially  on  a  higher  plane  by  inaugurating  great  schemes  of 
social  legislation.  They  even  go  a  step  farther  than  our 
most  advanced  country,  and  in  some  respects  excel  those  of 
our  statesmen  who  are  imbued  with  socialistic  ideas.  For 
instance,  the  Uruguayan  Government  has  already  enacted 
legislation  authorising  the  eight  hours  day,  the  establishment 
of  old-age  pensions,  and  the  superannuation  of  public  service 
employees,  while  minimum  salary  and  weekly  rest  laws  are 
projected.  Somewhat  similar,  though  less  ambitious  legisla- 
tion has  been  enacted  in  the  Argentine  Republic  and  other 
countries  on  the  same  Continent  are  preparing  to  follow  suit, 
80  that  South  America  wiU  soon  be  a  coimtry  fit  for  heroes  to 
live  in.  Less  could  be  urged  against  any  of  these  measures 
if  the  economic  condition  of  the  national  finances  in  these  un- 
developed countries  rendered  the  heavy  burden  entailed  by  this 
rash  legislation  possible  to  bear.  But  it  does  not,  and  this  is  a 
matter  in  which  the  British  electrical  industry  is  intimately 
concerned.  For  many  of  the  })ublic  service  undertakings  in  both 
the  countries  mentioned  above  are  run  by  English  companies,6nd 
financed  by  English  capital,  so  that  the  luxuries  of  a  minimum 
salary  and  eight  hours  a  day  will  be  reaped  at  the  expense  of 
the  shareholders,  whose  shortcomings  are  more  picturesquely 
than  correctly  described  by  the  local  orators.  The  case  of  the 
United  Electric  Tramways  of  Monte  Video  will  show  how  true 
this  is.  The  ordinary  shareholders  have  not  received  a  dividend 
for  years,  while  the  average  dividend  since  the  formation  of  the 
company  over  17  years  ago,  has  been  only  3J  per  cent.      If 
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those  responsible  for  the  Government  of  the  country  persist 
in  making  such  frequent  and  rash  experiments  in  social  ■ 
legislation,  no  foreign  capital  will  be  available  for  industrial 
development,  and  all  progress  will  cease,  as,  apparently,  it  is 
not  in  the  nature  of  the  natives  of  Latin  xVuierica  to  run 
such  undertakings  as  tramways  with  any  success. 


History  and  Engineering. 

WHExJwe  examine  and  criticise  the  doings  and  motives  of 
kings,  princes  and  even  of  the  less  exalted  denizens  of  times 
gone  by  the  result  is  called  history  and  we  hope  to  derive  from 
our  study  of  the  performances  of  our  ancestors  lessons  which 
we  can  apply  to  our  progress  through  this  present  epoch. 
Even  if  the  assistance  we  so  obtain  is  only  of  a  negative  charac- 
^ter  and  shows  us  mainly  what  to  avoid,  it  is  none  the  less  useful 
for  that.  Curiously  enough,  however,  this  form  of  deduction 
as  an  aid  to  future  conduct  seems  to  be  limited  to  fimctions 
which  directly  concern  the  governance  and  hostilities  of  the 
human  element  and  troubles  itself  very  little  if  at  all  with 
inanimate  material  objects,  except  as  a  background  to  these 
functions.  We  can  obtain  plenty  of  information  on  the 
enlightening  theme  of  what  a  certain  king  meant  when  he 
performed  a  certain  action  or  enunciated  a  certain  apothegm, 
but  little  about  the  sanitary  conditions  of  his  palaces  or  what 
the  reasons  were  for  building  his  fortresses  n  a  particular 
position,  and  in  a  particular  way.  Yet  information  on  this 
would  at  least  be  interesting  and  might  even  be  useful. 

The  Probable  and  the  Untrue. 
This  is  not  to  say  that  there  is  no  information  on  these  sub- 
jects, but  that  it  is  difficult  to  separate  what  is  probable 
in  it  from  what  is  manifestly  untrue  without  leaving  an 
anomalous  mass  which  is  of  little  use  to  anyone.  Yet  could 
we  get  at  facts  such  as  these,  we  should  not  only  have  the  basis 
of  a  real  history  of  engineering  but  almost  as  certainly  find 
suggestions  and  starting  jjoints  for  lines  of  future  thought, 
which  would  be  of  the  greatest  utility  in  assisting  our  progress 
in  engineering,  as  history,  as  we  now  understand  it,  assists  our 
political  development,  though  that  assistance  would  more 
likely  be  of  a  positive  than  a  negative  character. 

A  Useful  Society. 
Having  these  facts  in  mind  we  welcomed  heartily  at  the 
time  of  its  formation  rather  over  twelve  months  ago  the 
Newcomen  Society,  a  body  which  has  for  its  object  the  study 
of  the  history  of  engineering  and  technology.  The  Newcomen 
Society  beginning  in  a  small  way  and  without  any  flourish  of 
trumpets  has,  as  Mr.  Arthuk  Titey  pointed  out  in  the  presiden- 
tial address  which  he  delivered  recently,  made  a  most  successful 
start  and  is  now  well  on  the  way ,  to  ada2)t  the  jjhrase  of  Smiles. 
to  bring  to  constructive  heroes  the  posthumous  fame  which 
has  far  too  long  been  the  prerogative  of  those  engaged  in  the 
work  of  destruction.  We  hope  in  doing  this  the  Society  will 
not  follow  Smiles'  methods  too  closely  and  we  are  glad  that 
it  will  not  confine  itself  to  the  doings  of  the  engineer,  but  will 
deal  in  the  broadest  way  with  the  whole  field  of  engineering. 
What  has  been  done  is  after  all  more  important  than  who  did 
it.  To  fulfil  this  aim  a  very  wide  vision  will  be  necessary,  for 
the  field  is  fortunately  one  in  which  the  individual  member 
can  pursue  his  own  bent  and  at  the  same  time  derive  that 
fine  assistance  from  fellow-  workers  which  follows  the 
reception  of  advice  and  in  the  equally  useful  form  of  indi- 
cating false  scents  and  unproductive  byways.  For  the  Society 
is  not  only  to  read  Papers,  but  to  conduct  research  and  to 
exchange  ideas 


The  Study  op  Ancient  Engineering  Methods. 
But  apart  from  this  portion  of  the   Newcomen  Society's 
activities,    which  are  obviously  of  a  more  or  less  personal 
character,  and  at  first  sight  cannot  be  expected  to  give  rise  to 
results  which  are  of  more  than  liniited  interest,  the  study  of 
ancient  engineering  methods,  which  is  another  of  the'inembors" 
aims,  wUl  be  of  the  highest  educational  value,  and  we  hope  that 
every  effort  will  be  made  to  develop  this  part  of  their  activities. 
For,  as  Mr.  Titey  points  out.  in  reading  o  Id  engineering  books 
or  studying  old  drawings,   pr  cesses,  machines  or  details  of 
machines  and  methods  of  construction  are  discovered  which 
have  dropped   out  of  use  apparently  for  no  reason,  and  the 
possibility  of   whose   reintroduction  in  a  new  form  must  not 
be  discarded.     The  changes,  for  in.stanee,  in  the  design  of  a 
particular  piece  of  apparatus,  such  as  the  electric  motor,  might 
well  form  the  subject  of  special  study  to  discover  how  many 
of  the  changes  were  imposed  by  the  character  of  work  the 
machine  was  called  upon  to  perform,  and  how  many  were  due 
to  the  whims  of  individual  designers.     It  would  also  be  inter- 
esting to  examine  the  idea  and  processes  that  ha  v.-  be^'U  drojiped 
to  see  whether  their  germ    has  not    reappeared  successfully 
in  a  form  which  makes  its  relation  to  the  original  idea  hard  to 
discover,   in   some   other  apparatus.     Such  an   examination 
might  be  of  use  in  future  practice  by  helping  us  to  find  out 
with  the  least  trouble  that-  vital  germ  which  transforms  dull 
marble  into  living  flesh  as  much  in  engineering  as  in  sculpture. 
How  the  Ancient  Can  Help  the  Mo  dern. 
Lest  this  be  thought  to  be  mere  speculation,  Mr.  Titey  gives 
an  example  of  the  good  that  may  come  by  the  suggestive 
study  of  history  by  instancing  John  Ridley's  invention  of 
the  stripper  for  harvesting  grain  in  countries  where  the  straw 
has  no  commercial  value.    Thit  germ  of  the  idea  employed  is 
described  by  Pliny,  and  as  a  result  of  his  study  of  this  ancient 
writer  Ridley  was  able  to  device  a  machine  which  automatic- 
ally stripped  ofE  the  ears  of  the  crn,  and  by  adding  a  thresher 
and  a  winnower  allowed  the  grain  to  be  collected  ready  for 
despatch  in  one  process.     Li  this  way  corn  can  be  harvested 
at  .3Jd.  instead  of  2s.  per  bushel. 

While  we  do  not  recommend  electrical  engineers  to  search 
Aristotle  with  the  definite  aim  of  deriving  from  his  views  on 
the  Archimedkan  philosophy  an  easy  guide  to  some  new  and 
startling  kind  of  electric  motor,  yet  it  is  quite  conceivable  that 
the  methods  and  especially  the  train  of  thought  followed  by 
these  ancient  philosophers  would  contain  something  which 
would  be  of  distinct  use  to  us.  After  all,  our  problems  only 
differ  from  theirs  in  degree  and  not  in  kind,  and  with  an 
increased  knowledge  or,  perhaps,  it  would  be  more  correct  to 
say  with  ourdi'Terent  view  point  we  might  see  light  where  to 
them  there  was  nothing  but  darkness. 

The  Need  for  Proper  Records. 
This  course  is  the  more  to  be  recommended  as  we  are  daily 
using  the  details  and  methods  of  the  workers  of  old  adapted 
often  somewhat  crudely  to  modern  requirements,  and  it  is 
further  necessary  to  examine  and  record  not  only  the 
details  of  our  engineering  successes,  but  of  our  failures. 

We  have  said  we  know  little  of  the  details  of  the  engineering 
design  and  practice  of  the  past.  But  the  little  we  do  know  is 
of  the  designers  and  equipment  that  was  used  at  lea.st  for  a 
short  time.  And  while  in  days  gone  by  development  was  slow 
and  each  invention  had  a  fair  chance  of  trial,  in  these  days 
development  is  rapid,  and  it  is  becoming  increasingly  difficult 
to  keep  track  of  the  ideas  which  are  submerged  in  favour  of 
solutions  which  seem  to  offer  more  prospect  of  success,  but 
which  might  contain  with  some  adaptation  some  point  which 
would  make  their  employment  worth  while.  If  the  New- 
comen Society  can  help  us  in  this  respect  it  will  have  justified 
its  existence. 
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A  Method  of  Directly  Indicating  the  Insulation 
Resistance  of  a  Live  Direct  Current  Network. 


By    G.    Vr.    STl-BBINGS. 


The  present  article  describes  a  method  by  which  the  insula- 
tion resistance  of  a  direct-current  network  can  be  indicated 
directly  by  an  ordinary  movins  coil  instrument.  The  only 
method  hitherto  available  for  this  purpose  has  involved  the 
use  of  a  double  instrument  with  overlapping  pointers.  The 
arrangement  described  below  requires  one  instrument  only, 
the  scale  of  which  can  be  marked  to  read  directly  in  ohms. 

Neutral 

Bus  Bar 


scale,  and  if  6  be  this  angle  and  a  the  angle  of  full  scale  deflec- 


tion, then  X- 


and 


n^r^. 


The  adjustable  resistance  can  either  be  in  series  with  the 
instrument  or  the  necessary  adjustment  can  be  made  by  a 
potentiometer  connection  from  the  voltmeter.  This  latter 
arrangement  is  shown  in  Fig.  1.  Both  methods  give  rise  to 
inaccuracy,  in  that  the  instrument  and  its  resistance  leave  a 
small  fault  on  the  system  when  the  earth  switch  is  broken. 
This  error  can  easily  be  corrected  with  the  potentiometer 
arrangement,  if  the  resistance  of  the  instrument  be  so  high  as 
to  be  negligible.  If  p  be  the  value  of  the  potentiometer 
resistance  this  will  be  the  value  of  the  fault  left  on  the  system 
when  the  earth  switch  is  broken. 
pR  X 

prx 


.  Earth 
'  Bus  Bar 


Whence 


R= 


It  is  well  known  that  the  value  R  of  the  insulation  resistance 
of  a  direct-current  system  can  be  obtained  from  a  knowledge 
of  the  potentials  of  one  main — usually  the  neutral  in  the  case 
of  a  three-wire  syst  m- — first  when  it  is  disconnected  from 
earth,  and  .secondly  when  it  is  connected  to  earth  through  a 
resistance  of  known  value,  r.  If  these  two  potentials  be  v 
and  t'l. 


the  first  equation  can  be  written 

1— a; 

A  method  by  which  x  can  be  directly  observed  consists  in 
measuring  th  e  potentials  of  the  neutral  main  by  means  of  a  mov- 
ing coil  instrvraent  with  an  adjustable  resistance  so  arranged 
that  the  greater  potential  v  can  give  the  maxinuim  scale  read- 
ing. When  the  resistance  is  so  adjusted,  and  the  earth  switch  is 
closed,  the  voltage  across  the  instrument  will  be  reduced  and 
the  pointer  of  tbe  instrument  will  recede  through  an  angle 
corresponding  to  the  change  of  potential  t'— tij.  The  angular 
distance  through  which  the  pointer  recedes  is  directly  observ- 
able since  movement  takes-place  from  a  definite  ])oint  on  the 


l>—x{p+ry 

T 

or.  if  m=l-]-  - 

P 

K=r  -^r- . 

\-\-mx 

This  correction  can  easily  be  applied  when  marking  the 
scale  of  the  instrument. 

It  is  easily  seen  that  for  a  given  value  of  r,  the  scale  of  the 

instrument  can  be  graduated  direct  in  ohms.     The  appearance 

of  such  a  scale,  for  an  earthing  resistance  of  20  ohms,  is  .shown 

in  Fig.  2.     Using  an  instrument  with  a  scale  so  graduated, 

OHMS 


the  procedure  for  an  insulation  test  will  be  to  open  the  earthing 
switch,  and  adjust  the  potentiometer  sHde  or  the  adjustable 
resistance  that  the  pointer  of  the  instrument  stands  at  zero 
on  the  ohm  scale.  The  earth  switch  is  then  closed  and  the 
pointer  directly  indicates  the  insulation  resistance  of  the 
system  in  ohms. 


Continuous-Wave  Wireless  Telegraphy. 


By     E.     H.     SH 

The  present  volume  is  stated  to  be  the  first  part  of  a  reasoned 
exposition  of  continuous-wave  wireless  telegraphy.  As  men- 
tioned in  the  i)rcface,  the  book  does  not  fleal  with  practical 
applications  but  with  the  fundamental  principles.  The  work 
can  be  conveniently  grouped  into  three  sections,  the  first 
section  of  80  pages  deals  with  electrostatics  and  electro- 
dynamics, the  second  section  of  l.'jQ  pages  deals  with 
alternating-current  circuits  and  transformers,  the  final  section 
of  139  pages  is  devoted  to  the  physical  projjerties  of  thermionic 
valves. 

For  the  Student  Rather  than  the  Engineer. 

As  the  work  is  of  general  physical  interest  and  is  a  work 
rather  for  the  student  than  for  the  wireless  engineer,   we 

•  C'ontincous-Wave  Wiheless  Telegkaphy.  I'arl  1.  14v  W .  11  • 
Ecclcs,  D.Sc,  F.R.S.  (London:  The  Wireless  Press,  Ltd.)  I'p. 
vii.-{-407.     25s.  net. 


AUGHNESSY. 

think  that  the  title  of  this  work  is  somewhat  of  a  misnom^. 
The  currents  used  in  continuous-wave  telegraphy  can  be 
regarded  as  ordinary  alternating  currents  if  we  neglect  the 
initial  and  final  conditions.  The  mathematical  treatment  of 
such  currents  is  well  established  in  power  engineering,  and 
this  treatment  can  be  applied  to  solve  problems  in  continuous- 
wave  telegraph  circuits.  Dr.  Eccles  develops  this  treatment 
of  alternating  currents  in  the  first  section  of  the  book  by  the 
differential-operator  method  and  also  by  the  rotating-vector 
method.  The  subject  is  dealt  with  in  a  lucid  manner  and  in 
greater  detail  than  is  usually  found  in  works  on  alternating 
ciirrents. 

Initial  and  Final  Complications. 
While  the  majority  of  problems  can  be  dealt  with  in  this 
simi)le  manner,   in  practice  the  initial  and  final  conditions 
introduce  complications  in  continuous-wave  systems  utilising 
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a  suppression  of  the  spacing  wave  such  that  on  long  wave- 
lengths, and  at  high  spesds  the  current  conditions  become  very 
little  different  from  those  met  with  in  spark  telegraphy. 

In  the  final  section  the  physical  properties  of  thermionic 
valves  are  very  fully  dealt  with,  as  might  be  expected  from 
Dr.  Eccles'  previous  contributions  to  this  subject.  The 
importance  of  thermionic  three-electrode  valves  in  present-day 
wireless  telegraphy  is,  of  course,  generally  known.  Their 
use  both  for  transmitting  and  for  receiving  purposes  has 
enabled  the  advantages  of  continuous-wave  methods  over 
methods  using  damped  waves  to  be  more  fully  realised.  As 
a  consequence  spark  telegraphy,  as  far  as  new  installations 
are  concerned,  is  practically  confined  to  small  power  ship 
sets  with  their  corresponding  shore  installations. 

So  far  as  transmitting  gear  is  concerned,  while  efiective 
substitutes  exist  for  the  valve  as  an  oscillation  generator  for 
the  longer  wave-lengths,  there  is  no  effective  substitute  for 
the  valve  for  the  generation  of  continuous  oscillations  of  short 
wave-length. 

The  Valve  and  Reception. 

With  regard  to  receiving  gear,  no  effective  substitute  for 
the  valve  is  available  for  amplification  purposes  ;  further, 
although  the  heterodyne  method  of  detection  of  continuous 
waves  was  known  prior  to  the  introduction  of  the  thermionic 
valve,  it  was  not  in  common  use  owing  to  the  lack  of  a  stable 


and  relial)le  source  of  local  oscillations,  a  deficiency  which 
the  thermionic  three-electrode  valve  has  successfully  removed. 
The  same  can  be  said  regarding  wireless  telephony,  the 
principles  being  known  long  before  the  introduction  of  the 
valve,  yet,  with  the  solitary  exception  of  Alexanderson's 
arrangement  of  circuits  using  his  magnetic  amplifier,  no 
satisfactory  method  of  modulating  the  output  current  at 
vocal  frequency  was  evolved  until  use  was  madp  of  the 
thermionic  valve. 

Ax  Outstanding  Development. 

The  introduction  of  the  hard  valve  was,  of  course,  the 
outstanding  event  in  this  develoimient,  ^as  this  modification 
not  only  made  the  valve  a  stable  and  reliable  piece  of  ajjparatus 
suitable  for  receiving  purposes,  but  also  made  it  possible  to 
apply  far  higher  potentials  to  the  anode,  thus  increasing  the 
power  that  could  be  dealt  with  and  enabling  the  valve  to  be 
used  as  a  generator  for  transmitting  purposes. 

The  mathematical  and  physical  principles  of  the  thermionic 
valve  have  been  very  fully  investigated  during  recent  years 
by  Dr.  Eccles  and  other  scientists  and  the  present  work 
contains  a  clear  and  lucid  exposition  of  these  principles. 

The  book  is  conveniently  arranged,  well  printed,  while  the 
diagrams  are  clearly  reproduced,  and  we  look  forward  with 
interest  to  the  publication  of  the  second  part. 


Protection  Against  Earths.* 


B>    A.  ROTH. 


Despite  numerous  publications,  there  seems  to  1)6  room  for  a 
general  comprehensive  survey  of  earths  and  of  the  various  protective 
devices  used  to  deal  with  them  in  order  to  find  which  system  is  the 
best  for  given  conditions.  The  importance  of  good  earth  protection 
is  clear  from  the  fact  that  most  disturbances  in  overhead  networks 
are  caused  by  earths,  while  earths  are  the  main  cause  of  excess 
pressures.  The  more  extensive  the  network,  the  greater  the  need 
of  protection,  because  the  frequency  of  anticipated  earths  is  about 
proportional  to  the  length  of  network. 

Earths  are- mostly  due  to  mechanical  or  electrical  faihu-e  of  the 
insulation  at  any  point,  usually  in  the  open.  Disturbances  in 
overhead  lines  may  result  from  faulty  insulation,  birds,  excess 
pressures  (caused  by  hghtning  discharges  in  or  near  the  line),  stone- 
throwing,  falling  trees,  &c.  In  cables,  earths  are  caused  by  mechani- 
cal injury,  faulty  places,  mjury  from  excess  pressures  and  defective 
connections  often  arising  from  mechanical  injury  in  earlier  short- 
circuits.  Earths  in  switohgear  and  machines  are  of  much  rarer 
occurrence. 

According  to  Petersen,  excess  pressures  accompanjnng  earths  are 
produced  by  the  combined  action  of  free  surges  in  the  oscillatory 
circuit,  formed  by  the  inductance  of  the  machines  and  the  capacity 
of  the  network,  and  separate  continuous- current  residual  charges. 
Another,  much  rarer  fault  is  produced  by  resonance  with  the  supply 
frequency.  These  occur  in  overhead  lines,  howev-er,  in  case  of  a 
break  in  the  wires  under  certain  conditions,  and  in  large  cable  net- 
works 50  to  100  km.  in  length  when  the  lead  sheath  is  not  metallically 
faultless,  or  ■s\hen  cables  are  joined  to  long  overhead  lines.  The 
number  of  earths  is  largely  affected  by  weather  conditions,  prevalence 
of  birds  and  the  type  of  insulator  and  poles — iron  poles  being  more 
dangerous  than  wooden  poles. 

Earths  which  begin  as  permanent  earths  often  become  inter- 
mittent earths ;  e.g.,  with  paper  insulation,  an  arc  may  be  maintained 
for  several  minutes  until  it  has  burnt  away  the  material,  and  then 
become   intermittent. 

As  it  is  not  always  possible  to  remove  the  causes  of  earths,  it 
becomes  essential  to  protect  the  system  against  the  results  of  earths. 
Results  of  Earths. 
WTien  the  current  exceeds  a  few  amperes,  the  arc  to  earth  moves 
readily  and  reaches  great  lengths.  In  overhead  netwoiks  and 
switch  installations  it  may  thus  easily  extend  to  the  other  phases 
and  so  form  a  short-circuit.  In  the  most  favourable  case,  the 
conductor  in  question  is  out  out  and  service  is  interrupted  for  about 
thi'ce  minutes.  Usuall}^,  however,  the  heat  of  the  short-circuit  arc, 
which  may  reach  some  thousands  of  amperes,  leads  to  much  damage 
in  the  line.  Finding  and  remo-sdng  the  fault  may  entail  a  servuce 
interruption  of  several  hours'  duration.     This  is  the  chief  result  of 
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an  earth — though  loss  in  revenue  and  the  effects  on  the  consumers 
must  not  be  forgotten,  while  penalties  may  be  incurred.     ' 

Excess  Pressures  to  Earth  and  Double  Earths. 

With  intermittent  earths,  the  pressure  to  earth  in  the  sound  phases 
of  unprotected  networks  may  reach  two  to  three  times  the  line 
15ressm'e,  and  cause  further  earths  in  these  phases.  This  may  lead 
to  temporary  or  long  interruptions  in  other  networks  hundreds  of 
kilometres  away. 

There  is  the  further  danger  of  the  much-feared  "  double  earth." 
Two  simultaneous  earths  in  different  places  and  phases  together 
form  a  short-circuit  through  earth,  and  produce  dangerous  potential 
differences  in  the  ground  near  the  faults — particularly  when  the 
earth  at  one  of  the  two  places  is  not  very  good.  The  current  with  a 
double  earth  generally  suffices  to  cut  out  one  of  the  earthed  lines  ; 
though  with  a  single  earth  in  an  overhead  line  the  earth  current  is 
usually  only  a  fraction  of  the  load  current  and  therefore  insufficient 
to  operate  the  overload  relay.  Tlie  full  short-cii'cuit  current  can 
generally  be  expected  in  high-voltage  systems,  because  here  the 
resistance  of  the  earths  is  too  small  to  have  much  effect  on  the 
current. 

Sudden  Waves. 

With  intermittent  earths,  the  arc  is  reformed  every  half-wave, 
i.e.,  100  times  per  second.  As  a  result,  the  pressure  at  tliis  place 
in  the  faulty  line  sinks  suddenly  from  several  times  the  line  pressure 
to  zero,  and  discharge  waves  travel  in  both  directions.  If  there  are 
machines  or  transformers  near  tlie  earth,  then  dangerous  pressures 
between  the  turns  in  the  windings  are  produced,  which  may  break 
down  the  insulation.  If  the  discharge  is  over  a  long  line,  the  wave- 
front  is  smoothed  and  the  danger  is  much  less. 

Rise  of  Pressure  to  E,\rth  in  the  Sound  Phases. 

Even  when  the  earth  is  not  intermittent,  but  permanent,  the 
pressure  between  the  sound  phases  and  earth  is  raised  to  the  hne 
pressure.  Since  in  all  weathers  the  insulation  should  be  sufficient 
to  withstand  double  this  pressure,  there  should  be  no  trouble  from 
this  cause,  but  networks  often  do  not  fulfil  this  condition. 

In  general  there  is  no  protection  against  this  pressure  rise.  Even 
earthing  the  neutral  direct  can  prevent  it  only  when  it  is  carried 
out  on  a  machine  supplying  a  large  part  of  the  total  load.  Earthing 
all  neutrals  would  be  helpful,  Init  this  is  seldom  permissible  on 
account  of  equalising  currents.  With  transformers  all  the  neutrals 
of  at  least  one  or  two  stations  can  be  earthed,  so  that  in  a  simple 
network  the  pressure  rise  can  be  suppressed. 
Protectee  Devices. 
rj,  There  are  various  arrangements :  Petersen's  earthing  coil, 
Jonas's  extinguishing  coil,  and  Bauch's  extinguishing  transformer, 
for   compensating   the   earth   current.     An   inductance,    generally 


102 


THE  ELECTRICIAN. 


July  22,  1921. 


connected  between  the  neutral  of  the  installation  and  earth,  partly 
or  completely  compensates  the  leading  earth  current  by  a  lagging 
current,  and  so  nutoniatically  quenches  the  arc  to  earth.  The  arc 
does  not  extend  before  it  is  extinguished,  so  that  in  all  cases, 
provided  that  the  solid  insulation  is  not  damaged,  both  temporarj' 
and  long  interruptions  of  service  are  prevented.  Petersen  has  also 
shown  that  the  extinguishing  and  the  earthing  coil  prevent  almost 
completely  the  occurrence  of  excess  pressures  to  earth  and  discharge 
waves,  through  not  allowing  the  arc  to  re-form.  Consequently  the 
extinguishing  coil  is  an  excellent  jnotection  against  earths. 

Long  ago  it  was  found  that  most  earths  in  overhead  networks 
are  of  a  very  transient  nature,  and  pass  unnoticed  unless  a  recording 
instrument  is  used.  Experience  shows  that  networks  protected  by  an 
extinguishing  or  earthing  coil  are  very  rarely  out  of  circuit ;  while 
excess  pressures  are  n6  longer  produced  by  earths. 

EXTINGUISHINO    CoiLS. 

The  extinguishing  coils  are  constructed  as  air-cooled,  oil-insiUated 
transformers,  and  are  sometimes,  provided  with  tappings  for 
extensions.  The  rating  has  not  yet  been  determined.  Even  with 
a  permanent  earth,  the  extinguishing  coil  permits  the  service  to  be 
continued,  provided  that  the  other  phases  are  in  order.  In  order 
to  take  advantage  of  this,  the  rating  of  the  extinguishing  coil 
should  enable  the  defective  line  to  remain  in  service  until  the  fault 
is  located — say,  for  two  houre. 

It  is  important  that  the  extinguishing  coils  should  be  adjusted 
to  the  load.  Since  it  is  inconvenient  and  unreliable  to  be  continually 
changing  tappings,  it  is  better  to  provide  each  larger  section  of  the 
network  that  can  be  separately  operated  -n-iih  its  own  coil,  by 
connecting  the  latter  to  a  transformer  in  the  section.  Thus  care 
must  be  taken  in  arranging  the  extinguishing  coils,  but  there  is  no 
need  to  be  unduly  anxious,  because  the  setting  can  be  fairly  bad 
before  the  protective  action  is  disturbed.  Extinguishing  coils 
do  not  cause  trouble  in  parallel  operation. 

Earthing  the  Xr.rTEAL. 

When  one  or  several  generators  or  transformers  are  connected 
to  earth  either  direct  or  through  a  resistance,  earthing  cannot 
prevent  temporary  interruption  of  service,  because  the  arc  is  not 
suppressed,  as  with  extinguisliing  coils.  On  the  other  hand,  it  no 
longer  renders  the  cutting  out  of  the  faidty  conductor  a  matter  of 
chance,  i.e.,  to  the  production  of  a  short-circuit  by  the  arc  ;  because 
every  earth  now  carries  not  only  the  earth  current  of  the  system, 
wliich  is  nearly  always  too  small  to  operate  the  overload  relays 
set  for  the  working  current,  but  in  addition  the  current  flowing 
through  the  earthed  neutral.  By  suitably  adjusting  the  earthing 
resistance,  this  current  can  nearly  always  be  made  large  enough  to 
actuate  the  overload  relay  of  the  section  in  question.  In  this  way,  a 
long  interruption  of  service  can  be  prevented,  because  the  current 
in  the  arc  is  limited  in  strength  and  duration,  and  consequently 
material  damage  in  the  overhead  network  need  no  longer  be  expected. 
Likewise  earthing  the  neutral  prevents  excess  pressures  to  earth, 
because  the  continuous-current  discharges  with  intermittent  earths 
are  led  to  earth.  The  oscillations  set  up  in  the  circuit  formed  by 
the  earth  capacity  and  the  machine  inductance,  which  alone  are 
fairly  harmless,  are  suppressed  by  earthing  through  a  resistance. 

The  good  results  wliich  are  obtained  with  direct  earthing  seem 
to  prove,  however,  that  these  oscillations  in  the  network  are 
unimportant.  Since  the  pressure  cannot  exceed  twice  the  phase 
pressure  when  the  are  re-forms,  with  the  continuous-current  cHs- 
eharges  led  away  to  earth,  it  is  seen  that  danger  to  windings  is 
practically  removed. 

Under  certain  conditions  direct  earthing  of  the  neutral  can  reduce 
the  pressure  rise  in  the  sound  phases  to  the  line  pressure.  This 
action  depends  on  the  ratio  of  the  impedance  of  the  earthed  trans- 
former and  generator  to  the  short-circuit  impedance  of  the  whole 
system,  i.e.,  on  the  ratio  of  the  output  of  the  earthed  transformer 
to  the  total  power  of  the  installation. 

LlOTTATION  OF  EaRTHTNG. 

0\ving  to  equalising  currents,  it  is  not  permissible  to  eartli  all 
generators  or  transformers— only  very  few  units  are  actually  eartlied. 
If  the  output  of  these  earthed  units  is  small  compared  witti  the  total 
output  of  the  machines,  then  in  the  transformer  windings  of  the 
Bound  phases,  a  pressure  drop  is  produced  equal  to  the  line  pressure  ; 
or,  in  other  words,  the  machines  not  earthed  attempt  to  maintain 
the  line  pressure  between  th(^  outer  lines. 

Thus  earthing  the  neutral  prevents  long  interruption  of  ser\-iee 
and  excess  pressures,  but  not  temporary  interruptions  due  to  the 
operation  of  the  cut  out.  Care  must  be  taken,  however,  in  earthing 
the  neutral  because  of  the  increased  current  at  the  earth.  This 
increase  produces  a  greater  pressure  drop  in  the  fault,  and  conse- 
quently a  danger  to  ])er8ons.  With  cables,  and  probably  also  with 
overhead  conductors  with  an  earth  cable,  the  current  flows  back 


along  the  cable  sheath  direct,  or  along  the  earth  cable,  and  is  therefore 
harmless,  in  contradistinction  to  installations  without  an  earth  cable. 
Of  course,  it  may  be  said  that  ■nith  a  double  earth  in  an  unearthed 
system  the  eurrfnt  is  much  greater,  but  this  occurrence  is  rare. 
Naturally  earthing  the  neutral  entails  the  use  of  relays  in  all  phases. 
The  reistances  are  made  of  cast-iron  in  air  or  are  water  resistances. 
They  must  be  rated  so  that  they  can  withstand  the  load  for  several 
operations  of  the  longest  time  relay. 

HoKN  Arresters  ^vlTH  Resistances. 
Horn  arresters  with  resistances  are  the  best  kno\\n  protective 
devices.  If  provided  in  sufficient  number  they  can  limit  the  excess 
pressures  to  earth.  On  the  other  hand,  they  permit  the  formation 
of  the  short-circuit  arc  at  the  fault  and  thus  prevent  neither  short 
nor  long  interruptions  in  the  service.  C!ne  disadavantage  of  this 
device  is  the  extraordinary  space  needed  for  the  extension  of  the 
arc.  These  arresters  are  usually  arranged  "  according  to  feeling," 
and  are  therefore  useless  in  many  sj'stems.  The  prevention  of 
excess  pressures  to  earth  requires  a  certain  minimum  discharge 
resistance  in  the  system,  or,  in  other  words,  a  minimum  number  of 
arresters  of  given  resistance.  Petersen  chooses  the  number  so  that 
the  continuous-current  charges  are  conducted  to  earth,  Schrottke 
so  that  tlie  oscillations  are  damped.  Since  excess  pressures  arise 
from  a  combination  of  these  phenomena,  either  will  effect  what  is 
needed.  It  is  always  uncertain,  of  course,  whether  all  the  arresters 
operate.  Petersen's  method  gives  the  number  as  proportional  to 
the  length  of  line — e.g.,  with  a  given  type  of  arrester,  in  a  50  kV 
system,  one  set  of  hom  arrestere  is  necessary  every  100  km.  In 
Schrottke's  method  the  inductance  of  the  machines  has  to  be  taken 
into  account.  Petersen's  method  is  preferable,  because  it  usually 
gives  a  smaller  number  of  arresters. 

Roller  Discharges  with  Resistances. 
The  power  of  roller  discTiarges  with  resistances  for  quenching  the 
arc  is  much  inferior  to  that  of  hoin  arresters.  If  the  resistance  is 
made  so  large  as  to  correspond  with  this  feeble  quenching  power,  the 
conductivitj'  and  protective  power  becomes  so  small  that  effective 
pi'otection  is  no  longer  possible.  It  would  appear  that  their  quench- 
ing power  is  much  greater  for  high-frequency  excess  pressures,  which 
probably  explains  why  they  ^ork  well  in  certain  installations.  If, 
however,  the  arc  is  maintained  from  any  cause  so  that  the  load 
current  can  flow,  the  discharger  no  longer  extinguishes  the  arc, 
but  melts  into  a  solid  mass.  These  dischargers  are  therefore  unre- 
liable, and  they  are  rarely  used. 

Alu.minium  Cells  or  Electrolytic  Dischargers. 
Aluminium  cells  or  electrolytic  dischajgers  are  connected  in  series 
with  a  horn  between  the  line  and  earth,  and  they  allow  a  current 
to  flow  when  an  arc  is  formed,  thereby  making  an  almost  direct 
connection  between  the  line  and  earth.  When  the  excess  pressure 
ce-ases,  the  cell  acts  as  a  valve  and  interrupts  the  current.  Thus, 
these  dischargers  have  the  same  eft'ect  as  horn  arresters  with  resis- 
tances, but  their  conductive  power  to  earth  is  much  greater — 
consequently  far  fewer  are  needed.  On  the  other  hand,  the  requi- 
site attendance  is  a  great  disadvantage.  Further,  when  acting 
they  produce  discharge  waves  corresponding  at  least  to  the  hom 
adjustment — i.e.,  about  r4  times  the  line  pressure  ;  but  which  may 
be  much  higher  with  retarded  discharge,  and  cause  breakdowns 
in  transformer  coils.  For  these  reasons  the.se  discharges  have  not 
been  used  in  Europe.  In  America  they  are  widely  employed,  but 
with  varying  results. 

Lead-peroxide  Dischargees. 

The  lead  peroxide  discharger  is  based  on  a  similar  principle  to 
the  aluminium  cells — a  layer  of  varnish  is  pierced  bj'  the  excess 
pressure,  so  that  the  current  can  flow  to  earth  without  hindrance. 
The  hole  in  the  layer  of  varnisli  is  then  closed  by  the  lead  peroxide 
reduced  to  PbO,  which  forms  an  insulator,  so  that  the  discharger 
is  restored  to  its  original  condition.  The  attention  (charging)  with 
aluminium  cells  is  avoided  here,  but  the  discharger  has  its  other  dis- 
advantages. Further  experience  of  these  dischargers  has  yet  to  be 
gained — laboratory  experiments  at  the  working  frequency  have  not 
given  ]5romising  results. 

In  Xicholsen's  arc  extinguisher  and  earthing  switch  the  faulty 
phase  is  automatically  earthed,  whereby  the  arc  to  earth  is  quenched. 
The  principle  is  correct,  but  wide  experience  is  not  yet  available. 

Arrangement  of  Protective  Devices. 
In  order  to  decide  which  method  of  protection  against  earths 
shoald  be  used  in  a  given  case,  we  must  first  inquire  which  of  the 
results  outlined  above  can  Ijc  prevented  by  the  device  in  question. 
It  has  been  shown  that  only  in  exceptional  circumstances  can  we 
avoid  having  the  line  pressure  to  earth  in  the  sound  phases.  A 
fundamental  difference  arises  from  the  nature  of  the  network — 
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overhead  or  cable.  Since  earths  in  an  overhead  system  are  mostlj' 
temporary  in  character  (insulation  flash-overs,  birds),  the  complete 
suppression  of  the  arc,  i.e.,  its  immediate  quenching,  is  to  be  aimed 
at ;  so  that  temporary  service  interruption  is  also  prevented.  Cutting 
out  of  the  faulty  section  is  to  be  avoided,  wherever  possible.  The 
opposite  holds  for  a  cable  network.  Here  aO  earths,  except  the  few 
which  occur  in  switchgear,  imply  defects  in  material.  A  pierced 
cable  or  a  defective  junction  box  ought  not  to  remain  in  service  ; 
but  the  faiJty  section — at  least  in  polj'phase  cables — should  be  cut 
out  as  soon  as  possible,  so  that  the  earth  does  not  become  a  short- 
circuit  throu<^  the  heating  or  other  injury  of  the  surrounding  parts. 
Such  short-circuits  in  junction  boxes  and  in  systems  with  lai-ge 
short-circuit  currents  may  cause  explosions.  Thus  the  faulty 
section  of  the  cable  must  be  cut  out  at  once. 

Overhead  Networks. 
From  the  above  considerations  it  is  seen  that  the  extinguishing 
coil  is  better  than  all  other  devices,  since  it  is  the  only  protective 
device  wliich  prevents  arcing  and  any  kind  of  service  interruption, 
and  in  addition  suppresses  pressure  surges  and  removes  the  danger 
of  the  double  short-circuit  arising  therefrom.  It  can  be  confidently 
stated  that  in  networks  protected  by  extinguishing  Coils  an  insu- 
lation flash-over  is  quite  harmless  and  is  only  revealed  by  the  re- 
cording instruments. 

For  leasons  of  cost,  horn  arresters  with  resistances  may  be  con- 
sidered instead  of  extinguishing  coUs  in  small  installations  ;  but  it 
must  be  examined  whether  these  are  really  cheaper  when  they  are 
sufficiently  numerous  to  protect  excess  pressures  to  earth.  Building 
costs  must,  of  course,  be  taken  into  account.  It  has  been  s1io\\t:\ 
that  horn  arresters  cannot  prevent  service  interruption. 

In  cases  where  horn  ari'esters  have  been  provided  for  other  pui'- 
poses,  it  must,  of  course,  be  considered  whether  extinguishing  coils 
shall  also  be  provided.  In  important  networks  the  matter  admits 
of  no  doubt — in  several  networks  horn  arresters  have  been  or  are 
being  replaced  by  extinguisliing  coils.  In  less  important  systems, 
hoin  arresters  may  suffice.  ■  Among  "  other  purposes  "  onlj'  pro- 


tection against  lighting  comes  into  consideration,  and  this  only 
for  pressures  up  to  12  000  V,  because  both  theory  and  practice  show 
that  above  this  pressure  horn  arresters  cannot  be  regardei^as  pro- 
tection against  lightning. 

Contrary  to  European  development,  direct  earthing  is  preferred 
in  Ameiica  for  overhead  systems  over  70  k\'.  Though  this  affords 
better  protection  against  excess  pressures  to  earth,  and  partly 
reduces  the  pressure  rise  in  the  sound  phases,  yet  service  inter- 
ruption is  not  prevented.  Rather  every  eaith  opens  the  switch 
unless  this  is  specially  prevented,  e.g.,  by  cutting  off  the  excitation, 
which  is  only  possible  in  simple  cases.  For  these  reasons,  pro- 
tection with  extinguishing  coils  may  be  better. 

Cable  Networks. 
Eartliing  the  neutral  through  a  low  resistance  is  the  most  perfect 
protective  device  in  these  cases,  it  prevents  excess  pressui'es  and 
causes  the  defective  section  to  be  cut  out  at  once  by  the  usual  over- 
load or  differential  relay.  Extinguishing  coils  and  similar  devices 
camiot  be  used  here  advantageously,  because  cable  defects  are 
permanent  and  not  transient  in  character.  Horn  arresters  have 
similar  disadvantages  and  are  costly  when  supplied  in  sufficient 
numbers.  The  cutting  out  of  a  faulty  cable  can  be  accelerated  by 
special  relays  and  other  devices. 

Mixed  Networks. 
According  to  the  importance  of  one  part  or  the  other,  extin- 
guishing coils  or  earthing  resistances  will  be  used.  For  mixed 
networks,  a  reliable  protection  against  earths  is  very  important ; 
for  on  the  one  hand  earths  are  common  with  overhead  conductors, 
and  on  the  other  hand  cables  are  sensitive  to  excess  pressures. 
Bieakdowns  in  cables  produce  very  unpleasant  sei"vice  troubles. 

EXPERIME^'T8   W^TH   EXTINGUISHING   CoiLS. 

The  article  closes  with  a  lengthy  description  of  tests  carried  out 
with  extinguishing  coils  to  investigate  their  capacity  for  extin- 
guishing the  arc,  suppressing  excess  pressures,  &c. 


Tramways   and   Light   Railways    Association. 


Proceedings   at   the   Annual   Genei'al   Meeting. 


The  annual  general  meeting  and  congress  of  the  Tramways 
&  Light  Railways  Association  was  held  at  Caxton  Hall,  West- 
minster, London,  on  Friday  last. 

The  Work  of  the  Council. 
Mr.  C.  G.  Tegetmeier,  who  presided  at  the  annual  general  meeting, 
formally  proposed  the  adoption  of  the  Council's  report  and  accounts 
for  the  past  year.  In  doing  so,  he  gave  a  short  review  of  the  work 
of  the  Council  during  that  period.  The  total  revenue  for  the  j'ear 
amounted  to  £799  and  the  expenditure  to  £774.  The  balance  of 
£2.5  increased  the  assets  of  the  Association  to  £670.  The  work 
done  during  the  past  year  must  be  regarded  in  conjunction  with  the 
work  of  the  Conference  of  Tramway  and  Light  Railway  Companies, 
which  was  a  separate  body  from  the  Association  itself,  although 
constituted  witliin  it  for  dealing  with  matters  relating  to  the  tramway 
industry  outside  the  scope  of  the  Association  as  such,  more 
particularly  in  regard  to  wages  and  labour  questions  generally. 
One  of  the  important  functions  of  the  Conference  was  to  elect 
representatives  of  the  industry  to,  sit  on  the  National  Industrial 
Joint  Council,  and  the  Municipal  Tramways  Association  had  now  a 
similar  organisation.  During  the  past  year  labour  and  wages 
questions  had  constituted  the  most  important  matters  which  had 
had  to  be  dealt  ^ath  and  much  time  and  work  had  been  devoted 
to  them  by  the  various  representatives  on  the  National  Joint 
Council.  All  tramway  undertakings  had  now  been  graded  into 
three  groups  according  to  local  conditions  and  financial  capacity 
to  pay  certain  rates  of  wages,  and  the  latest  settlement  has  been  to 
take  the  best  rate  of  wage  in  each  district  and  add  3s.,  2s.  and  Is. 
per  week  respectively,  there  being  a  slide  up  or  down  according  to 
the  index  figure  for  the  cost  of  living.  The  large  increases  in  wages 
which  had  taken  place  had  put  the  tramway  industry  in  a  very 
difficult  position,  and  it  had  only  been  able  to  carry  on  by  reason 
of  the  Temporary  Increase  of  Charges  Act  of  1920.  Among  the 
other  matters  which  had  called  for  the  attention  of  the  Association 

during  the  year  was  some  rehef  for  tramway  undertakings  from  the      .        -  -  ~         t  u     * 

heavy  burdens  imposed  upon  them  in  respect  of  road  maintenance,  provincial  cities.  Generally  speaking  values  range  trom  about 
but  certain  amendments  proposed  by  the  Association  to  the  Roads  0-025  to  0-13  in.  wear  during  twelve  months.  At  last  year  s  con- 
Bill  of  1920  were  not  accepted  by  the  Minister  of  Transport.     More      ference  Mi-.  Ireland  laid  stress  on  the  influence  of  the  shape  ot  the 


recently  representations  had  been  made  on  the  subject,  but  a 
communication  had  been  received  from  the  Minister  of  Transport 
to  the  effect  that  he  could  not  see  his  way  to  promote  legislation 
for  the  purpose  of  relieving  tramway  authorities  from  their  statutory 
obhgations  under  Section  28  of  the  Tramway  Act  of  1870  or  to  make 
any  contribution  to  the  cost  referred  to  out  of  the  Road  Fund. 
There,  unfortunately,  the  matter  remained  for  the  present. 

It  was  announced  that  the  following  members  of  Council  retired  : — 
Ml-.  F.  Coutts,  Ml-.  E.  H.  Edwardes.  Mr.  H.  England,  Mr.  A.  L. 
C.  Fell,  Aid.  R.  Mayne  and  Mi-.  W.  Shearer.  To  fill  the  vacancies 
the  following  were  elected  :— Mr.  W.  V.  Edwards,  Ml-.  R.  J.  Howley, 
Mr.  McGiD,  Mr.  F.  E.  Gripper,  Mi-.  J.  K.  Bi-uce  and  Mr.  I.  Bulfin. 

Tramway  Track  JIaintenance. 
Two  Papers  were  then  read  and  discussed.  Alderman  Smithson, 
of  Leeds,   being  in  the  chair.     The  first  was,   "  Tramway  Track 
Maintenance,"  by  Mr.  R.  B.  Holt.     This  we  give  in  abstract  below. 

Tramway   Track   Maintenance. 

By     K.     1$.     HOLT. 

The  standard  of  to-day  on  many  tramway  tracks  is  that  of  over 
fifteen  years  ago.  Owing  to  neglect  during  the  war,  and  subsequent 
increased  costs  of  labom-  and  material  much  of  the  miprovement 
effected  has  been  lost.  It  was  formerly  usual  to  do  as  few  repaii-s 
as  possible  on  aging  track  and  concentrate  onearly  renewals  ;  to-day 
the  converse  practice  obtains,  life  beingprolonged  by  every  expedient 
such  as  rail  hardening,  groove  deepening,  &c. 

Rail-wear  continues  to  be  the  most  important  of  all  problems. 
It  is  evident  that  the  standard  section  should  now  have  a  deeper 
groove.  There  is  no  reason  why  the  width  of  flange  of  any  paved-in 
British  tramway  rail  should  exceed  6  in.  The  author  illustrates  a 
suggested  alteration  in  B.S.S.  No.  4  providing  for  a  gi-oove  IJ-  in. 
deep.  The  wear  of  rails  is  naturally  very  variable  according  to  the 
nature  of  the  traffic,  &c.,  and  the  author  presents  figm-es  for  different 
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t  jTe  in  determining  the  worn  prolile  of  the  rail,  and  also  pointed  out 
the  importance  of  area  of  contact.  He  found  tliat  the  load  per  sq. 
in.  was  65  tons,  from  which  it  appears  that  rails  are  being  overloaded. 
The  writer  agiees,  remarking,  liowever,  that  wear  due  to  brakes  must 
also  be  considered.  The  origin  of  lail  corrugation  is  not  clearly 
established.  Such  corrugations  do  not  occur  in  rails  as  received  from 
tlie  mills,  but  are  believed  to  be  due  to  the  culminating  effect  of  a 
pressure  exceeding  tlie  elastic  limit  of  the  rail.  The  tensUe  strength 
of  most  existing  rails  is  about  4.5  tons  per  sq.  in.,  the  elastic  limit 
only  20  tons  per  sq.  in.  Mr.  Sellon  has  recommended  that  the  latter 
should  be  60  tons  per  sq.  in.,  which,  in  view  of  Mr.  Ireland's  exper- 
ience, appears  desirable.  The  t  iine  is  therefore  lipe  for  the  Standards 
Association  to  revi.se  the  Tramrail  Specification.  Too  much  insis- 
tence on  chemical  composition  is  not  needed  ;  most  failmes  are  due 
to  alternating  stresses  which  exceed  the  elastic  limit. 

Turning  to  the  strengthening  and  repairing  processes  the  author 
refers  to  the  superior  wearing  qualities  of  rails  that  have  undergone 
the  Sandberg  Sorbitic  treatment.  Tests  of  the  process  on  the  Penn- 
sylvania Railroad  showed  a  wear  of  only  7  lb.  per  yard  of  rail  for 
rails  .so  treated,  as  compared  with  13  lb.  for  untreated  rails.  The 
gain  in  life  is  assessed  at  8">  per  cent.  The  best  effects  from  the 
treatment  are,  however,  obtained  from  steel  of  uniform  grade. 
Curves  illustrating  the  results  are  given  in  Fig.  1. 
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Fig.  1.— CoMPARATrvjE  AVe.\rinq  Results  of  Ordinaey  Rails 

AND  Rails  Treated  by  the  Saxiibero  Sorbitic  Process. 

The  Woods-Gilbert  re-modelUng  process  is  also  an  efifective  way 
of  prolonging  the  life  of  existing  rails.  The  groove  is  milled  away 
about  5/16  in.  allowing  the  wheel  flanges  to  travel  free  on  the  groove 
for  a  considerable  period ;  irregular  ridges  of  extruded  metal  arc  also 
cleared  away.  However,  the  depth  of  metaHemaining  after  milling 
operations  should  not  be  less  than  5/16  in.,  i.e.,  on  B.S.  rails  about 
half  the  total  metal  may  be  removed. 

Good  Results  feom  Electric  WELDrNO. 

The  writer  has  also  had  experience  of  excellent  salvage  work  done 
bj'  arc  and  autogenous  welding  processes.  Good  residts  can  be 
obtained  by  either  ])rocess,  but  both  depend  gieatly  on  the  skill  and 
conscientiou.sncss  of  the  operator.  Material  deposited  should  pre- 
ferablj'  be  of  the  same  chemical  composition  and  hardness  as  the  rail 
itself.  In  many  i(rpaired  j oints  the  deposited  metal  is  softer  than  the 
original  material,  containing  less  carbon.  Sufficient  carbon  .should 
be  allowed  to  pass  over  in  the  weld,  a  condition  which,  it  is  said, 
can  be  obtained  by  regulating  the  length  of  are.  Excellent  results 
have  also  been  obtained  with  thermite  welds,  and  it  is  stated  that  the 
conductivity  of  the  welded  joint  is  nearly  double  that  of  the  rail, 
rendering  bonds  unnecessary.  The  Sandberg  "Insitu"  rail 
hardening  process  utilises  an  oxy-acetylenc  equipment,  an  area  of 
the  tread  being  brought  to  a  temperature  above  the  critical  range 
and  then  sprayed  with  jets  of  water  immediately  behind  the  flames, 
thus  quenching  and  cooling  the  heated  portion.  This  produces  a 
hardening  effect  for  about  1  /8  in.  depth,  consisting  of  martensite. 
About  100  miles  of  track  have  been  treated  to  date.  Results  are 
given  in  the  oiiginal  Paper  for  a  number  of  cities  in  this  country, 
whence  it  appears  that  the  wear  on  untreated  rails  is  about  2}  times 
that  on  rails  treated  by  the  "  Insitu  "  process. 

In  the  concluding  section  of  the  Paper  the  author  refers  to  rail- 
wear  due  to  track  brakes,  rail-packing  and  track  pavement.  Con- 
siderable difficulty  has  lately  been  exi)erienced  in  maintaining  track 
pavement  largely  owing  to  the  effect  of  the  steel-tyred  wheels  of 
modern  mechanically  propelled  steel  traflSo,  especially  where  areas 
are  paved  with  granite.  In  the  metropolis  as  a  rule,  wood  or  asphalto 
pavements  are  the  only  ones  permitted  by  the  authorities.  The 
costs  of  special  trackwork,  points  and  crossings,  &c.,  is  a  serious  item 

nd  the  writer  suggests  that  marked  economies  might  often  be  se- 


ciu'cd  by  the  use  of  shorter  and  lighter  jjoints  and  crossings.  In 
conclusion  reference  is  made  to  a  recent  decision  that  a  tramway- 
undertaking  is  responsible  for  accidents  arising  through  theworn 
state  of  rails.  Clearly  some  authoritative  ruling  is  needed  as  to  the, 
condition  that  can  be  described  as  dangerously  worn. 

Mr.  Holt  added  that  the  descrijition  of  the  Arc  Welding  Company's 
process  in  the  Paper  was  not  quite  up  to  date.  He  understood  the 
present  jjractice  was  to  entirely  weld  up  the  horizontal  joints  between 
the  head  of  the  flange  of  the  rail  and  the  fish-plate.-;. 

DISCUSSION. 

Mr.  A.  Norton  said  that  the  post  war  cost  of  maintenance  liad  kept 
rails  in  service  long  after  their  effective  life,  but  the  Sandberg  process, 
according  to  the  Paper,  had  been  instrumental  in  allowing  a  veiy  much 
longer  life  to  be  obtained  from  the  rails.  At  the  same  time,  the  opera- 
tion was  costly.  To  deepen  the  groove  from  IJ  in.  to  IJ  in.  would  be  a 
good  thing  because  it  would  increase  the  area  of  rail  head  available  for 
wear  and  prevent  the  tyre  from  bedding  down  on  to  the  groove.  With 
regard  to  special  track  work,  it  was  frequently  specified  that  the  depth 
of  the  groove  should  not  exceed  5/16  in.,  but  the  effect  of  that  was  that 
the  tyre  often  ran  over  the  grooves  which  wore  the  tyre  away  and  did  not 
stop  the  bumping  which  took  place  at  the  special  track  work.  It  would 
be  very  much  better  to  keep  the  depth  of  the  groove  at  the  special  track 
workthesame  as  the  height  of  the  tyre  flange,  which  was  fixed  at  9/16in. 
for  most  sections  on  British  tramways.  If  that  was  reduced  there  was  a 
risk  of  the  tyre  mounting  the  special  track  work  when  going  at  hitrh 
speeds.  With  regard  to  the  effect  of  detrusion,  it  would  be  interesting 
to  know  the  width  of  the  tyres  and  also  the  angle  of  inchnation  as  origi- 
nally placed  in  service,  because  that  had  an  important  bearing  on  the 
question.  With  the  tendency  to  increase  the  hardness  of  the  tyres,  one 
would  imagine  that  there  would  be  a  proportionate  increase  in  the  hanl- 
ness  of  the  rails.  A  recent  American  specification  showed  0'7  to  0-8.5 
carbon,  0-20  silicon  and  0'6  to  0'9  manganese,  the  maximum  stress  being 
50  tons  and  the  elongation  8  per  cent.  Brittleness  could  be  overcome 
by  suitable  heat  treatment,  and  the  greater  expense  thus  involved  was 
more  than  compensated  for  by  the  longer  life.  Referring  to  the  British 
Standardspecifications,  whilst  a  standard  width  had  been  adopted,  the 
question  of  standarcUsing  the  wheel  centre  was  a  very  much  more  difficult 
matter. 

Regulation  of  the  Arc. 

Mr.  W.  V.  EDW.VRDS  (Hastings)  asked  for  more  information  with  re- 
gard to  the  regulation  of  the  arc  in  rail  welding.  He  had  been  rail  welding 
by  this  means  for  some  years,  and  although  a  good  job  could  be  made  in 
building  up  joints  of  the  ordinary  rails,  there  was  considerable  difficulty 
in  making  a  satisfactorj'  job  with  manganese  steel  points  and  crossings. 
He  had  tried  several  different  classes  of  electrode  but  had  never  yet  found 
anything  reliable.  He  had  been  gradually  making  all  his  wheel  centres 
to  one  standard  for  some  years  now,  to  the  standard  of  the  biggest  size, 
and  that  saved  considerable  expense. 

Mr.  W.  Thom  said  his  experience  was  that  the  wide  flange  was  the  best. 
He  did  not  know  whether  the  author  proposed  to  cut  the  lip  down  because 
it  would  interfere  with  track  brakes  and  road  traffic.  The  foreign  rail  of 
the  type  in  favournow  was  cheaper  than  the  EngUsh  rail  and  the  wearing 
qualities  better.  That  was  to  be  regretted,  but  if  manufacturers  would 
not  support  those  who  wished  to  buy  in  this  country  by  giving  them  the 
right  article  at  a  proper  price  there  was  no  alternative  but  to  go  abroad. 

Mr.  E.  B.  Pickering  now  advocated  8  ft.  6  in.  points  instead  of  15  ft. 
points,  recommended  some  time  ago,  and  he  would  like  to  know  the 
reason  for  the  change.  The  maintenance  of  points  was  an  important 
matter,  and  there  could  not  be  such  satisfactory  maintenance  with  an 
8  ft.  C  in.  point  as  with  the  longer  point. 

Standard  Specification  Difficulties. 

Mr.  R.  J.  HoWLEY  referred  to  the  cUfficulties  of  bringing  out  standard 
specifications,  many  of  which  took  so  long  to  agree  upon  that  they  were 
out  of  date  by  the  time  they  were  published.  Most  standards  were  a 
sort  of  compromise  owing  to  the  conflicting  views  of  those  concerned. 
Quite  recently  the  Committee  had  been  working  on  a  new  form  of  rail  at 
the  instance  of  Mr.  Fell,  but  there  had  been  great  opposition  to  altering 
the  existing  standards  for  the  96  and  104  lb.  rails,  and  these  were  going 
to  remain.  The  new  rail,  which  was  to  be  called  No.  8,  was  »  heavy  rail 
of  about  1141b.  and  7  in.  deep.  It  would  have  a  depth  of  groove  of 
1  7/16  in.,  but  in  the  specFfication  the  chemical  composition  was  set  out 
separately  for  open  hearth  and  Bessemer  rails,  the  open  hearth  having 
0-6  to  0'7  carbon,  which  was  much  higher  than  we  had  been  using  in  this 
country.  Many  tramway  undertakmgs  in  this  country  had  been  using 
American  rails"  which  were  higher  than  this.  There  were  objections  to 
the  use  of  Bessemer  rails,  but  he  believed  there  was  a  hope  that  we  might 
get  a  harder  rail  in  the  future. 

Mr.  F.  Bland  agreed  with  the  use  of  deep  grooved  rails.  As  a 
nicmber  of  the  British  Engineering  Standards  Committee  dealing  with 
tramway  rails,  he  regretted  the  long  time  taken  in  preparing  the 
specifications,  and  he  believed  if  the  manufacturers  were  left  to  do 
it,  the  standard  specification  would  have  been  issued  long  ago.  He 
imagined  the  author  was  advocating  shorter  points  because  of  the  cost. 
The  cost  of  tramway  rails  did  not  increase  pro  rata  to  all  other 
commodities  of  life,  and  there  was  not  now  a  sufficient  demand  to  cause 
a  wholesale  fall  in  price.  With  regard  to  special  track  work,  he  thought 
there  was  need  for  simplification  of  the  fittings. 

Some  Comiments  on  Welding. 
Major  J.  Caldwell  said  he  undei-stood  the  author  to  say  that  instead 
of  there  being  spots  or  plates  in  connection  with  the  arc-welding  process 
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t  lie  re  was  a  continuous  weld  along  the  junction  of  the  fish-plate  and  the 
rail.  He  thought  there  was  too  much  metal  shown  in  the  illustrations 
iii  tlie  Paper  and  that  better  results  would  be  obtained  with  a  single  run 
weld  instead  of  what  appeared  to  be  more  or  less  of  a  mould.  Tests 
had  been  carried  out  on  the  JIanchester  system  by  the  Woods  Gilbert 
people  using  light  welds  instead  of  the  heavy  welds,  the  advantage  of 
the  light  weld  being  that  tlie  strength  of  the  weld  was  really  obtained 
by  the  fusion Jn  the  first  place.  Such  a  weld  on  the  Mancliester  rails 
■n'ithstood  56-5  tons  before  it  broke,  and  then  the  fracture  was  at  a 
distance  from  the  weld  itself. 


Electric  Arc  Welding. 
A    Paper    on    "  Electric    Arc    Weldinj; 


Mr.  H.  M.  Sayers. 


was    then    read    by 
This  we  aive  in  abstract  below. 


Electi'ic  Arc   Welding. 

By    HENRY    M.    SATERS. 

Tramway  engineers  have  made  full  use  of  arc  welding  and  are 
familiar  with  its  advantages  and  limitations.  In  order  to  illustrate 
the  latter  the  author  mentions  a  case  of  a  corrugated  boiler  flue 
that  developed  cracks  near  where  the  flanged  end  of  the  flue  was 
fixed  to  the  boiler  end  plates.  The  crack  was  chipped  out  and  arc- 
welded,  but  after  a  short  time  failed  again.  Evidently  the  welded 
material  could  not  resist  the  continuous  stress  any  more  than  the 
original  material.  This  was  an  ill-advised  application  of  arc- 
welding.  Generally  speaking,  when  it  is  sought  to  repair  a  part 
that  has  faUed  from  repeated  bending  or  other  reversed  stresses 
the  repair  should  involve  reinforcement — which  can  often  be  done 
by  welding  on  reinforcing  material.  If  a  part  has^  failed  by  some 
unusual  accident  it  is  reasonable  to  make  a  simple  weld-repair. 
But  if  a  part  fails  under  normal  working  conditions  extra  re- 
inforcement is  needed. 

Apart  from  repair  work  there  are  various  recent  constructional 
applications  of  welding  that  deserve  mention.  One  example  is  the 
building  up  of  lattice  work  masts  or  poles  which  have  some  advan- 
tages over  tubular  poles.  Reference  is  made  to  a  test  on  a  welded 
lattice  mast  67  ft.  high,  used  for  power  transmission  lines.  This 
withstood  a  load  equivalent  to  a  lateral  pull  of  600  lb. — twice 
that  likely  to  be  produced  by  a  maximum  gale.  The  deflection 
was  well  within  the  specified  amount  and  there  was  no  permanent 
set,  as  would  surely  have  occurred  with  a  riveted  mast.  The 
cost  of  construction  is  also  about  40  per  cent.  less. 

Fexibujty  and  Speed  of  Wedding. 

Welding  is  in  general  a  "quicker"  operation  than  riveting  and 
allows  greater  flexibility  in  design,  as  there  is  not  the  same  limitation 
as  is  imposed  by  ensuring  that  the  work  is  practicable  for  a  riveter, 
llany  accessory  plates,  gussets,  &c.,  necessitated  by  the  weakening 
of  members  by  drilling,  can  be  dispensed  with  when  welding  is 
used. 

It  is  probably  known  that  long  lengths  of  steam  pipe  have  been 
made  up  with  welded  joints  and  the  same  applies  to  pipes  for  hy- 
draulic power  work.  Another  application  is  the  welding  of  steel 
wheels  for  heavy  motor  vehicles.  Welding  methods  may  also 
enable  the  construction  of  car  bodies  to  be  simplified. 

In  this  country  arc  weldmg  with  covered  electrodes  has  been 
more  fully  developed  than  in  America.  Bare  electrodes  are  cheaper, 
and  doubtless  answer  for  simple  work  on  mild  steel.  But  the 
covered  electrode  gives  a  better  weld,  as  microscopical  sections 
show.  The  covering  protects  the  electrode  from  oxidation,  and 
unites  with  any  oxides  to  form  a  fusible  slag  which  rises  to  the 
surface ;  further,  by  properly  relating  the  chemical  composition 
of  the  covering  to  that  of  the  electrode,  we  can  obtain  a  final  com- 
position approaching  very  close  to  that  of  the  stock  metal,  and  more 
perfect  homogeneity  in  the  weld.  Finally,  it  appears  that  the  \ise 
of  a  covering  protects  the  metal  not  only  against  oxidation,  but 
against  the  absorption  of  nitrogen,  to  form  nitrides,  which  are  apt 
to  give  rise  to  brittleness. 

DISCUSSION, 
llr.  R.  J.  HowLEY  said  that  electric  welding  would  play  an  important 
part  in  tramway  work  in"the  future.  He  would  like  to  know  what  was 
the  effect  of  phosphorous,  sulphur  and  rust  in  the  rails.  He  also  would 
be  glad  to  know  whether  it  was  possible  to  harden  off  the  tread  of  the 
rails  by  applying  welded  metal  to  it.  More  information  upon  the  arc 
voltage  was  desirable. 

Electrode  Requirements. 
Major  J.  Caldw-ell  recommended  the  use  of  the  very  best  electrodes 
that  could  be  obtained.  Welding  with  a  steel  rod  covered  with  a  flux 
had  led  to  the  manufacture  of  cast  iron,  although  most  chemists  and 
metallurgists  could  hardly  credit  it.  There  was  no  difficulty  whatever 
in  depositing  manganese  steel,  but  there  was  some  difficulty  in  preventing 
the   cracking  of  the   metal  during  the  operation.     Considerable  heat 


must  be  used  and  in  many  cases  it  was  impossible  to  get  a  satisfactory 
job  unless  the  work  was  pre-heated  before  welcUng. 

Welding  Standards. 

Mr.  W.  Thom  said  electric  welding  was  not  only  a  great  convenience 
in  enabling  repairs  to  be  carried  out  without  pulling  cai-s  to  pieces,  for 
instance,  but  it  enabled  repairs  to  be  carried  out  very  cheaply,  and  a 
great  deal  could  be  done  when  dealing  with  ordinary  steel.  Where 
special  steels  were  involved,  however,  it  was  necessary  to  have  special 
electrodes,  but  he  had  been  able  to  make  some  good  welds  on  manganese 
steel  jjoints.  Another  application  of  electric  welding  was  in  regard  to 
overhead  wire  standards,  it  having  been  found  possible  to  fit  new  top 
sections.  He  understood  there  was  ajtendeney  at  one  time  to  use 
machines  which  required  two  men  to  work  them,  but  the  disadvantage 
of  a  large  machine  was  the  short-circuit  current  which  was  very  large. 
With  smaller  machines  this  was  one-half  or  one-tliird,  which  was  a 
considerable  saving. 

Mr.  W.  J.  Allen  said  bare  electrodes  were  practically  standard  in 
America,  and  he  thought  the  bare  electrode  deserved  just  as  much  credit 
for  bringing  the  art  to  its  present  state  as  the  coated  electrode.  The 
great  essential  was  to  have  a  constant  heat  and  that  could  only  be 
obtained  with  a  constant  voltage.  Therefore  a  system  had  been  devised 
in  America  of  having  a  control  panel  in  circuit  with  a  motor  generator 
which  kept  the  voltage  constant.  He  had  not  experienced  any  trouble 
in  wekUng  manganese. 

Some  Practical  Questions. 
Mr.  E.  H.  Edwardes,  who  was  in  the  chair  for  this  Paper,  said  he 
had  been  electric  welding  for  10  or  11  years  and  it  was  a  mystery  to  him 
how,  in  these  hard  times,  a  tramway  undertaking  could  do  without  a 
plant.  He  was  not  yet  convinced  with  regard  to  covered  electrodes. 
They  were  very  much  more  expensive  than  bare  electrodes.  He  had 
tried  all  sorts  of  covered  electrodes,  but  had  not  found  that  they  gave 
better  results  than  the  bare  ones  and  for  that  reason  he  was  continuing 
to  use  bare  electrodes,  except  in  special  cases  like  manganese  steel. 
The  greatest  ditficulty  they  were  all  experiencing  was  to  get  the  correct 
hardness  of  metal,  especially  for  rail  welding,  and  although  he  had  tried 
one  or  two  systems  of  hardening  the  metal  afterwards,  they  had  been 
failures.  He  would  like  to  know  of  such  a  process,  if  it  existed.  With 
cast  iron  the  greatest  difficulty  was  that  the  joint  was  generally  cracked 
owing  to  the  intense  heat. 


Water   Po-wer   Resources  of   Canada. 


During  the  past  two  years  ther  ■  has  been  under  way  in  the  Do- 
minion Water-power  Branch  of  the  Canadian  Department  of  the 
Interior  a  careful  re-analysis  and  computation  of  Canada's  water- 
power  resources.  All  existing  stream  flow  and  power  data  available 
from  Dominion  and  provincial  sources  have  been  systematicaOy 
collated,  with  a  view  to  preparing  on  a  imiform  basis  from  coast  to 
coast  revised  estimates  of  the  power  available.  While  the  analysis 
is  not  yet  flnally  completed,  sufficient  progress  has  been  made  to 
warrant  the  publication  of  the  figures  given  herein. 
Basis  of  Computation. 

The  figures  given  in  the  accompanying  table  and  curves  are  based 
upon  power  sites  of  which  the  actual  existent  drop  or  the  head  pos- 
sible of  concentration  is  well  established.  Innumerable-  rapids  and 
falls  of  greater  or  lesser  power  capacity  are  scattered  on  rivers  and 
streams  from  coast  to  coast  which  are  not  as  yet  recorded.  This 
is  particularly  true  in  the  more  unexplored  northern  districts.  In 
brief,  the  figiu-es  may  be  said  to  represent  the  minimum  water- 
power  possibilities  of  the  Dominion. 

The  power  estimates  have  been  calculated  on  the  basis  of  24-hour 
power  at  80  per  cent,  efficiency  on  the  basis  of  "  ordinary  minimura 


Available  and  Developed  Water  Power  in  Canada. 
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flow "  and  "  estimated  flow  for  maximum  development."  The 
"  ordinaiy  minimum  flow  "  is  based  on  the  averages  of  the  minimum 
flow  for  the  lowest  two  consecutive  seven-day  periods  in  each  year 
over  the  period  for  which  records  are  available.  The  "  estimated 
flow  for  maximum  development "  is  based  upon  the  continuous 
power  indicated  by  the  flow  of  the  stream  for  six  months  in  the  year. 
This  estimated  maximum  development  is  based  upon  the  assumption 
that  it  is  good  commercial  practice  to  develop  wheel  installation  up 
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Curve  Showing  Date  of  Installatiox  of  Water  Wheels  and 
ttjkbdfes  now  in  operation  throuohout  the  dominion  of  canada. 

The  projection  of  the  curve  indicates  a  water-wheel  installation  of 
6  600  000  H.p.  by  the  ySar  1940. 

to  an  amount  the  continuance  of  which  can  be  assured  during  six 
months  of  the  year,  on  the  assumption  that  the  deficiency  in  power 
during  the  remainder  of  the  year  can  be  profitably  pro\dded  from 
storage  or  by  the  installation  of  fuel  power  plants  as  auxiliaries. 
Available  and  Developed  Totals. 
The  recorded  power  available  throughout  the  Dominion  of  Canada 
under  conditions  of  ordinary  minimum  flow  and  within  the  limita- 


tions set  out  in  the  foregoing  is  18  255  000  h.p.  The  water-power 
available  under  estimated  flow  for  maximum  development  'i.e., 
dependable  for  at  least  six  months  of  the  year,  is  32  076  000  h.p.  An 
analysis  of  the  water-power  plants  scattered  from  coast  to  coast, 
concerning  which  complete  information  is  available  as  to  turbine 
installation  and  satisfactory  information  as  to  stream  flow-,  gives  an 
average  machine  installation  30  per  cent,  greater  than  the  six  month 
flow  maximum  power.  Applying  this,  the  figures  quoted  above, 
therefore,  indicate  that  the  water-power  resources  of  the  Dominion 
at  present  recorded  will  permit  of  a  turbine  in.stallation  of 
41  700  000  H.P.  In  other  words,  the  present  turbine  installation 
represents  only  5'9  per  cent,  of  the  present  recorded  water-power 
resources. 

Progress  during  the  Past  Year. 

In  spite  of  the  outstanding  facts  that  financial  and  commercial 
conditions  are  still  far  from  normal,  and  that  costs  of  construction 
are  almost  prohibitive  for  all  but  absolutely  necessary  undertakings, 
there  has  been  during  the  past  year,  and  is  now,  marked  activity 
in  hydro-power  construction.  Tliis  has  resulted  from  a  variety  of 
causes,  principal  among  which  is  the  lack  of  native  coal  in  the  central 
industrial  district  and  the  fortunate  location  of  economic  water-power 
sites  to  industrial  centres. 

The  total  hydro-power  development  installed  during  the  past  year 
or  now  under  construction  represents  approximately  560  000  h.p. 
of  installed  capacitj'.  This  figure  includes  only  the  initial  installa- 
tions of  plants  under  constraction,  not  their  ultimate  designed 
capacity.  It  is  evidence  of  the  manner  in  wliich  the  water-po'ner 
resources  of  the  Dominion  are  being  put  to  effective  and  productive 
use. 

Two  Essentials  fob  Development. 

In  order  to  ensure  the  most  beneficial  utilisation  of  these  reserves 
and  to  provide  intelligent  guidance  for  their  development,  two 
essentials  are  required  :  An  accurate  knowledge  of  the  location, 
capacity  and  the  engineering  and  economic  possibilities  of  develop- 
ment of  the  water-powers  throughout  the  Dominion,  together  with 
their  relationship  to  other  natural  resources  of  mine  and  forest,  to 
industrial  centres  and  opportunities,  to  transportation  systems — 
rail  and  navigation,  to  coal  and  fuel  supplies,  to  irrigation,  drainage 
and  reclamation  projects,  to  alternative  sources  of  power  and  to 
market  for  and  uses  of  power  in  general.  A  sound  governmental 
administrative  policy  designed  to  protect  the  public  from  inadvisable 
and  ill-designed  power  schemes,  and  to  provide  for  reasonable  regu- 
lation and  revision  of  rates  and  rentals,  and  at  the  same  time  to 
ensure  satisfactory  guarantees  for  the  encouragement  of  legitimate 
investment  in  hydro-power  enterprises. 

True  conservation  of  the  water-power  resources  of  Canada,  which 
are  inexhaustible  through  use,  the  Government  considers  Ues,  not 
in  withholding  them  from  development,  but  in  their  efficient  utilisation 
in  the  pubhc  interest  for  the  economic  exploitation  of  our  other  natural 
resources,  and  for  the  conservation  of  our  exhaustible  fuel  supplies. 


Dinner   to   Mr.    Ernest   Benn, 

Broad   Impressions    of    a    Mission    to    America. 


Mr.  EBNE3T  J.  p.  Benn  and  Mr.  Frank  H.  Elliott,  wlio  recently 
acted  as  delegates  from  the  Industiial  League  and  Council  to  the 
National  Civic  Federation  of  America  and  made  a  s])ecia]  study  of 
industrial  coiulitions  in  the  United  States,  were  entertained  at 
dinner  by  the  League  at?  the  Holborn  Restaurant  on  Thursday  of 
last  week.     The  lit.  Hon.  G.  H.  Roberts,  M.P.,  presided. 

The  Industrial  League  and  Council  piovides  a  common  platform 
on  which  empIo.yers  and  employees  can  meet  for  the  friendly  dis- 
cussion of  industrial  problems,  and  the  attendance  at  the  dinner 
was  thoroughly  representative  of  industry  generally.  More  than 
200  persons  att<mded,  including  members  of  leading  employers' 
associations  and  of  many  trade  unions. 

GKoriNo  IN  THE  Dark. 

The  Chairman,  in  proposing  the  toast  "  Our  Guests."  touclinl  on 
the  importance  of  the  mission  to  America.  He  said  tlu-re  were  many 
present  who  had  been  penuinely  desirous  of  securing  betterment  and  had 
been  largely  proping  in  the  dark.  They  had  exhausted  a  great  deal 
of  error,  and  iharactcristicallv  were  learning  by  experience  and  were 
acknowledging  today  that  the  pohcy  and  methods  advocated  by  the 
Industrial  League  and  Council  were  caUulaU-d  to  win  greater  security 
and  prosperity  for  the  whole  of  the  country.  These  qualities  would  \x- 
equitably  shared  amongst  all  willing  workere  and  would  be  achieved 
by  the  display  of  the  greatest  possible  harmony  between  the  essential 
classes  of  the  community. 

The  Need  for  the  Closest  Understanding  Recognised. 

The  toast  was  received  with  musical  hononra,  and  Mr.  E.  J.  P. 
Ben.v,   in   reply,    said   that    he   had    been    in    America    five    weeks- 


just  long  enough  to  ai)|)reciate  that  GO  yearn  would  be  insufficient 
to  grasp  all  that  America  had  to  teach.  But  upon  one  point  lie  could  be 
definite  without  any  qualification  ;  the  need  for  the  closest  understanding 
between  the  Knglish-sjicaking  peoples  as  the  means  of  saving  the  world 
for  civilisation  was  rcco';nised  bj'  the  Americans  with  a  depth  of  convic- 
tion which  rivalled,  if  it  did  not  excel,  our  own.  He  confessed  that  he 
had  returned  a  more  confirmed  individualist  than  when  he  set  out. 
Could  they  imagine  a  land  of  I  lU  000  000  civihsed  persons  without  a 
political  labour  party;  a  land  in  which  the  workers,  who  had  never 
heard  the  words  "  ca'  canny,"  regarded  restriction  of  output  as  a  mythical 
madness  ?  The  differences  between  ourselves  and  our  American  friends 
in  these  indvistrial  questions  were  so  fundamental  that  little  use  could 
come  from  the  discussion  of  matters  of  detail.  That  veteran  leader  of 
American  labour,  Mr.  Sam  Gompcrs,  with  whom  he  had  talked,  claimed 
that  so  far  from  being  50  years  behind  England  in  matters  of  labour 
organisation,  America  was  100  years  ahead.  He  claimed  that  to  esti- 
mate the  success  of  a  labour  movement  one  must  not  judge  by  the 
violence  of  its  pohtical  programme  ;  a  more  effective  test  was  to  go  to 
the  homes  of  the  people.  Mr.  Gompers  pointed  with  pride  to  the 
6  000  000  working-class  homes  which  were  either  completely  or  partially 
owned  by  their  worluncn  occui)ants  ;  to  the  12  000  000  automobiles 
among  110  000  000  people:  and  to  the  15  000  000  owners  of  shares  or 
other  forms  of  property  which  existed  in  that  wonderful  countiy. 

,•  An  American  Revolution. 

America,  like  the  rest  of  the  world,  was  having  her  revolution,  but 
there  it  was  taking  the  form  of  a  transference  of  large  blocks  of  industrial 
capital  into  the  hands  of  the  workers  in  industry.  Savings  banks  at 
street  comers  were  more  numerous  in  America  than  public-houses  at 
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street  cornel's  here.     Mr.  Gompers  claimed  that  he  was  leading  tlie  imly 
constructive  labour  movement  in  the  world. 

Push   asd  Leas. 

'"  May  I  give  you  another  broad  impression,"  Mr.  Bexn'  continued, 
"  which  will  help  you  to  see  what  America  has  done.  If  you  will  go 
to  the  middle  of  the  Atlantic  you  can  hear,  as  it  were,  two  voices  ;  the 
voice  of  John  Bull-and  the  voice  of  Uncle  Sam.  I  seemed  to  hear  those 
two  voices  talking  to  their  sons,  the  working  man  of  England  and  of 
America.  This  is  what  it  seemed  to  me  John  Bull  is  saying  to  hi.s 
workman  :  '  Do  the  best  you  can,  my  good  fellow  ;  don't  kill  yourself 
at  it,  you  were  not  made  for  work,  a  happy  life  is  what  you  came  here  for. 
If  you  succeed,  well  and  good  ;  if  you  do  not,  you  can  always  rely  upon 
some  form  of  pension  or  dole  sufficient  at  least  to  keep  you  in  decency. 
If  all  my  arrangements  are  not  exactly  as  you  like — well,  the  Government 
or  the  Universities  or  the  Trade  Unions  or  some  other  very  learned  people 
will  devise  fresh  ministries  or  new  guilds  to  put  everything  alright 
for  you.'  That  is  what  .John  seemed  to  me  to  be  saying  to  his  working- 
mansou.  Then  I  turned  the  otherearand  heard  Uncle  Sam, and  this  is 
the  way  it  seemed  to  me  Uncle  Sam  was  talking  :  '  You  are  a  man,  you 
are  as  good  as  any  other  man,  you  can  do  anything  that  any  other  man 
can  do  if  you  will  try.  The  world  depends  upon  you  just  as  much  as  it 
depends  upon  anybody  else.  If  you  fail,  the  world  fails  to  that  extent ; 
if  you  succeed,  the  world  succeeds  the  better.  Remember,  America  is 
called  to  lead  mankind,  and  you  are  an  American  citizen.'  That,  you 
maj'  think  is  a  little  far-fetched,  but  it  seems  to  me  to  be  the  sort  of 
message  that  is  being  impai-ted  to  the  workers  of  these  two  kindred 
countries.  In  a  word,  the  whole  force  of  public  opinion  in  America  is 
directed  to  teaching  its  people  how  to  push.  Our  public  opinion, 
on  the  contrary',  seems  to  be  concerned  with  teaching  its  people  how 
to  lean." 

The  Leadership  of  Maskind. 

In  Chicago  he  heard  a  speaker 
tell  a  brotherhood  meeting  of  2  500 
men  that  "  no  power  in  Heaven  or 
in  hell  can  prevent  America  from 
assuming  the  leadersliip  of  mankind." 
"  I  am  here  to  say  that  is  true," 
said  Mr.  Benn,  "  if  we  are  going  on 
in  the  way  we  have  followed  during 
the  past  couple  of  years.  But  if  we 
can  succeed  in  taking  advantage  of 
the  one  thing  we  have  which  America 
has  not — the  one  thing  which  has 
given  us  the  trade  unions  and  other 
blessings  ;  'if  we  take  advantage  of 
our  genius  for  organisation  and  turn 
it  to  constructive  instead  of  des- 
tructive purposes,  then  America  can 
do  all  the  leading  of  mankind  she 
likes  ;  she  will  have  to  come  here  to 
learn  how  to  do  it."  American  wages 
were  roughly  two  and  a  half  times 
those  earned  in  this  countrj-,  but 
it  was  erroneous  to  suppose  that 
American  labour  costs  were  dear. 
American  labour,  as  a  cast  factor  in 
production,  w:as  among  the  cheapest 
in  the  world.  He  watched  a  man 
earning  7s.  6d.  per  hour  tending 
three  macliines,  which  in  this 
country  would  each  have  required 
a  minder  and  a  labourer  to  care  for. 
If  it  were  true  that  we  had  to  face 
the    consequences  of    cheap  German 

labour  we  had  also  to  face  the  goijd,  healthy,  straightforward  com- 
petition of  efficient,  hard-working,  economic  American  labour.  The 
Declaration  of  Independence  gave  to  the  American  citizen  the  right 
to  life,  liberty  and  the  pursuit  of  happiness  ;  he  found  happiness, 
satisfaction,  self-respect  and  independence  in  doing  good  and  useful 
work;  in  rendering  service. 


A  Natiox  op  Capitalist.'!. 
Mr.  Fbank  Elliott,  who  also  replied,  said  the  deepest  impression 
that  he  had  formed  of  America  was  that  it  was  a  nation  of  capitalists. 
The  transference  of  wealth  from  the  hands  of  the  big  people  into  the 
hands  of  the  many  was  being  welcomed  by  the  leaders  of  industry 
who  saw  in  it  a  bulwark  for  civic  and  industrial  stabihty.  America 
seemed  to  have  passed  through  her  industrial  crisis  with  comparatively 
little  trouble  in  the  way  of  resentment  of  poverty  or  strikes.  Wages 
"  cuts  "  had  been  accepted  in  a  philosophical  fashion.  There  were  no 
old  age  pensions  and  unemployment  schemes  in  America,  and  the 
Secretary  of  State  for  Labour  there  had  expressed  the  opinion,  in  con- 
versation, that  the  people  of  England  were  being  pauperised  by  their 
methods  of  social  reform.  After  all  he  had  seen  in  America,  he  stiU 
beheved  thatwe  in  England  made  the  best  goods  in  the  world,  and  he 
still  beheved  that  if  we  would  pull  together  and  co-operate  we 
should  be  able  to  regain  our  export  trade,  "  because  quality  always 
teUs." 


Heating    and    Cooking    Notes. 

A  Small  Plaxt  with  a  Big  Batteey. 
.Mr.  Walter,  Balmford,  Electric  House.  Whitta'.l-street, 
Birmingham,  sends  particulars  of  the  "  Bi-itish  K.B.  '  home-power 
jilant  Tliis  is  a  self-contained,  semi-automatic  set.  which  ca  i  be 
run  either  on  pstrol  or  paraffin.  Two  important  merits  are  claimed 
for  the  "  British  R.B."  {see  Fig.  1).  One  is  that  it  includes  a 
much  larger  storage  "battery  than  is  usually  suijpUed  with  such  sets. 
The  battery  will  run  15  lights  for  10  hours  and  therefore  should 
easily  withstand  the  discharge  rates  imposed  by  appliances  such  as 
flat  irons,  vacuum  cleaners,  &c.  The  other  advantage  claimed  for 
tli°  set  is  that  it  is  practically  vibrationless  when  placed  on  a  level 
concret?  floor,  and  does  not  need  bolting  down.  This  is  certainly 
borne  out  by  a  time-exposure  photograph  reproduced  in  the 
descriptive  leaflet,  showing  a  set  running  under  full  load.  Although 
the  plant  is  not  held  down  in  any  way  the,  photograph  does  not 
indicate'the  slightest  movement. 


Fig.  1. — -The  "  British  R.B."  Generating  Set. 

Tliis  is  a  semi-automatic  set,  using  either  petrol  or  paraffin,  and  provided  with  ! 
of  generous  capacity,  i.e.,  120  Ah. 


A  New  Lampholder. 
»  The  ordinary  bayonet  lampholder,  with  its  in-itating  multiplicity 
of  parts  and  pronounced  tendency  to  "  cross-thread,"  is  so  deeply 
emb?dded  in  English  electrical  practice  that  many  years  must 
elapse  before  it  is  finally  relegated  to  the  limbo  of  things  forgotten 
and  imregretted.  However,  the  day  trill  come,  and  ingenious 
inventors  are  doing  their  utmost  to  hasten  its  advent. 

In  the  "Scot"  lampholder  («ee  Pigs.  2  and  3),  of  which  particulars 
have  just  been  received  from  Jlr.  Walter  Balmford,  the  manufac- 
turers appaar  to  have  produced  a  device  of  considerable  merit  and 
great  possibilities.  The  casing  is  in  one  piece  and  there  are  no  joints 
or  screwed  rings.  It  contains  a  porcelain  interior  of  simple  and  robust 
design,  with  solid  terminals  and  an  efficient  cord-grip  device  on 
similar  lines  to  that  employed  in  the  ordinary  plug-top.  This 
interior  is  easily  removed  by  turning  it  until  the  guide  slots  are  in 
line  with  corresponding  projections  on  the  inside  of  the  casing. 
Contact  between  the  lampholder  terminals  and  lamp-cap  is 
maintained  by  a  single  heavy  spring  which  does  not  carry  current, 
and  is  obviously  less  liable  to  weakening  and  deterioration  than  the 
small  buffer  springs  of  the  ordinary  lampholder. 

An  insulated  bush  is  fitted  in  the  top  of  the  holder.  The  shade 
carrier  is  of  novel  design,  and  consists  essentially  of  a  strong  helical 
spring  with  a  ring  at  the    bottom.     The    canier    slips   over  the 
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casing  of  the  holder,  to  which  it  is  secured  by  a  l)ayonet -catch 
device.  It  is  as  easy  to  attach  or  detacli  as  a  lamp,  even  in 
the  deepest  and  narrowest  shade,  and  it  automatical  y  adjusts 
itself  to  glass  of  varying  thickness.  The  shade  is  supported  seciurely 
but  not  rigidly,  and  can  only  be  detached  by  positive  action. 

L.^MPKOLDER  Tests. 
Some  coni|)arative  tests  between 
six  ordinary  and  si.x  Scot  lamp- 
holders  were  recently  carried  cut 
by  the  Bradford  Corporation  Elec- 
tricity Supply  Department.  The 
lampholders  were  wired  up  in 
parallel,  care  being  taken  to  have 
the  same  length  and  gauge  of 
copper  connection  in  each  case. 
An  adaptor  was  shorted  with 
several  strands  of  copper  wire,  anii 
inserted  in  each  lampholder,  and. 
as  the  result  of  a  number  of  drop 
tests  taken  in  this  way,  the  average 
resistance  in  microhms  of  the 
Scot  lampholder  was  found  to  be 
6  57.5,  and  of  the  ordinary  lam];- 
holder  '  S  2o0.  A  destructive  test  was 
also  carrie  1  out  on  one  lampholder 
of  each   type    by   passing    through 


Fig.  2. — Sectional  View 
OF  "  Scot  "  Lampholder 
SHOWING  Details  of  Con- 
struction. 


Fig.  3. — "Scot"  Lampholder  with 
THE  Inside  Out. 
Note  the  strong  spring  wliich  main- 
tains   contact    betwoon     holder  ter- 
minals and  lamp  base. 


it  a  current  of  50  A  for  30  minutes.  In  the  case  of  the  Scot  lamp- 
holder the  final  temperature  reached  was  279  °F.,  and,  in  the  case  of 
the  ordinary  lampholder.  520°F. 

The  Scot  lam|)holder  is  fully  protected  at  home  and  abroad  by 
letters  patent  giantod  to  the  inventor,  Jlr.  A.  Peden  Rutherford,  late 
chief  engineer  and  manager,  Leith  Corporation  Electricity  Supply 
Department. 


A  Midsummer  Exhibition  of 
Domestic  Appliances. 

In  business,  as  in  the  tenderer  affair  of  love,  the  choice  of  period 
and  place  may  determine  the  success  or  failure  of  the  enterprise. 
To  get  the  place  and  the  time  and  the  prospect  all  together  is  an 
auspicious  conjunction  which  cannot  often  be  prearranged,  however 
often  it  niay  happen  accidentally.  However,  the  Westminster 
Electric  Supply  Corporation  have  evidently  considered  this  point 
and  successfully  appUed  its  moral  in  organising  the  Midsummer 
Exhibition,  now  in  full  and  prosperous  swing  at  their  showrooms, 
C.  Eecleston  Place. 

Significant     Dates. 

This  exhibition  began  on  July  4th  and  is  to  finish  to-day.  The 
dates  are  significant.  It  is  during  this  period  that  the  scrupulous 
majority  of  consumers  pay  their  midsummer  accounts.  It  is  also 
a  fair  inference  that  most  of  the  payments  will  be  made  personally, 
in  order  to  avoid  the  cost  of  postage,  cheque  stamps,  and  stationery. 
Normally,  these  payments  wotild  be  made  in  the  Collector's  office, 
but  (and  this  is  a  shrewd  piece  of  tactics)  during  the  exhibition  the 


Collector  sit-s^in'theshowrcom,  and  those  who  come  to  pay  must 
stay  to  look  at  the  many  interesting  appliances  displayed,  ard  to 
listen  to  the  persuasive  eloquence  of  the  showictm  marager. 
Circulars  about  the  exhibition  were  sent  out  with  the  quaiterly 
accounts. 

As  to  the  exhibiiion  itself,  it  contains  every  conceivable  sort  of 
domestic  electrical  appliar.ce,  from  a  hotplate  to  a  waehirg  nrachire. 
The  exhibits  are  well  arranged  and  attractively  displayed,  and  mcst, 
if  not  all  of  them  are,  or  can  be,  shown  in  operation.  One  veiy 
fascinating  item  is  a  set  of  appliances  for  the  use  of  travellers  of 
the  fair  and  furbclowed  variety.  This  set,  contained  in  a  neat  little 
case  about  the  size  of  a  lady's  handbag,  consists  of  a  diminutive 
flat-iron,  a  pair  of  curiing  tongs,  and  a  small  boiling  ring.  The 
curling  tongs  are  heated  by  inserting  them  in  a  steel  leceptable 
placed  over  thejsurface  of  the  iron,  which,  for  this  purpose,  is  steed 
on  its  hancUe.     These  appliances  are  of  the  universal  voltage  type. 

The  Deeiris  or  tbe  L'ndeseevikg. 
jTo  describe  the  exhibits  in  detail  is  unnecessaiy.  They  aie  all 
electrical  and  they  are  all  good  ;  and  the  citizen  of  Westminster  who 
cannot  find  amongst  this  wonderi ully  complete  display  of  fires,cookeis, 
clothes  washers,  dish  washers,  irons,  utility  motors,  fans,  fittings,  &c., 
something  to  interest  him  (or  her),  and  to  conjure  a  pound  or  so 
from  super-affluent  pockets,  does  not  deserve  to  live  in  such  a  city, 
but  should  be  exiled  to  a  desert  island  where  Heaven  is  the  only 
authorised  supplier,  and  the  supply  is  flashy  and  inconstant. 

The  Westminster  Electric  Supply  Corporation  dtseive  a  great 
deal  of  credit  for  ha'^ing  organised  and  equipped  this  exhibition 
in  so  excellent  a  manner.  It  is  bound  to  have  a  good  influence  on 
electrical  development  in  Westminster.  Immediate  sales  aie  no 
criterion  of  the  value  of  the  enterprise. 

The  Cost  of  Self-Kespect. 

The  great  merit  about  shows  of  this  kind  is  that  they  accustom 
people  to  the  idea  of  electrical  service,  and  in  time  make  them 
feel  a  Uttle  ashamed  of  their  conservatism  and  inefficiency.  At 
this  stage,  self-respect  can  only  be  regained  at  the  cost  of  a  fairly 
complete  equipment  of  electrical  apparatus.  This  may  not  be 
bought  at  the  Supply  Compan3''s  showroom,  but  it  will  be  used  on 
the  Supply  Company's  mains. 

It  is  understood  that  a  similar  exhibition  is  to  be  held  at  the  end 
of  every  quarter  in  the  future.  In  a  sense,  of  course,  the  showroom 
is  a  permanent  exhibition,  but  at  the  quarterly  exhibition  j)eriods  a 
specially  augmented  display  vnl\  be  arranged,  and  consumers  will 
be  circularised  as  on  the  present  occasion.  Jlay  the  enterprise  of 
Westminster  be  rejiroduced  in  every  other  supplj-  area  in  the  country. 


Correspondence. 


MECHANICAL   ADVANTAGES   OF   ELECTRIC 
LOCOMOTIVES   COMPARED   WITH   STEAM. 

TO   THE    EDITOR    OF   THE    ELECTRICI.\N. 

Sir  :  May  I  be  allowed  to  correct  the  report  on  p.  49  of 
your  issue  of  July  8th  of  my  remarks  on  Sir  Vincent  Raven's 
Paper  on  "  Electric  Locomotives  Compared  with  Steam." 

Evidently  by  a  shorthand  error  you  make  me  say  that  the 
squirrel-cage  type  of  motor  is  the  one  which  best  solves  the 
problems  of  the  high-speed  electric  locomotive.  Types  of 
motor  were  not  at  the  moment  under  discussion,  and  what  I 
said  was  that  the  "  quill  "  type  of  mounting  is  the  one  wliich 
best  solves  the  problems,  &c.  Also,  I  did  not  say  that  "  a 
great  deal  more  experience  with  it  was  required,"  but,  on  the 
contrary,  said  that  the  experience  with  it  in  America  was  quite 
sufficiently  sa^tisfactory  to  make  it  perfectly  safe  for  similar 
constructions  to  be  proceeded  with  here — its  princijjal  dis- 
advantage being  its  necessity  for  large  diameter  .on  some  of 
the  main  bearings. 

I  should  also  like  to  note  that  what  I  said  with  regard  to 
the  overhead  system  was  that  it  is  the  only  system  suitable 
for  sidings  other  than  the  batterj'  locomotive  system,  and  is 
the  only  means  whereby  on  main  lines  a  continuous  conductor 
could  be  presented  to  the  locomotive  so  far  as  current-collecting 
g^r  is  concerned. 

This  also  is  not  quite  what  is  conveyed  by  your  report.— 
lam,  &c., 

Derby,  J.  Dalziel. 

July  14th. 
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ELECTRICITY  METERS  versus  CURRENT 
LIMITERS. 

TO    THE    EDITOR    OF   THE    ELECTEICIAN. 

Sir  :  With  regard  to  a  letter  from  Mr.  J.  H.  Holmes  that 
appears  in  your  last  issue  on  the  above  subject,  I  wish  to 
correct  what  may  be  a  mistake  in  impression  that  I  have 
unwittingly  given. 

I  did  not  wish  to  convey  in  the  article  that  the  principle 
of  inserting  a  resistance  on  breaking  the  circuit  was  a  new 
one,  but  I  did  wish  to  imj>ly  that  its  use  for  the  limitation  of 
current  to  a  consumer  on  the  mains  of  a  supply  authority  was 
new. 

I  am  very  interested  to  note  the  details  of  the  Holmes 
limiter,  as  far  as  they  are  available  from  the  illustration  that 
appears,  but  I  would  like  to  know  whether  it  is  possible  to 
set  this  device  to  operate  without  hunting.  The  Ediswan 
limiter  does  operate  without  any  hunting,  and  will,  moreover, 
operate  on  as  low  a  setting  as  8  W  on  a  normal  100  W  circuit. 
I  lay  particular  stress  on  this  point,  because  one  of  the  most 
difficult  problems  to  overcome  in  the  design  of  the  limiter 
was  to  elimiBate  the  tendency  to  hunt. — I  am,  &c. 

E.  "H.  Milleb, 
Ponders  End.  The  Edison  Swan  Electric  Co. 

July  15th. 


AN    "ALL   ELECTRIC"    CONVENTION. 

TO  THE  EDITOR  OF  THE  ELECTEICIAN. 

SiE  :  The  proposal  put  forward  in  last  week's  Electriciax 
for  one  great  "  all  electric  "  Convention  annually  in  place  of 
the  many  sectional  conferences  is  one  that  has  much  to 
recommend  it,  but  I  doubt  whether  it  will  ever  be  carried  into 
efiect.  Like  the  vision  which  many  of  us  have  had  in  the 
past  of  one  "  Institution  of  Engineers,"  including  in  its 
membership  Civil,  Electrical  and  Mechanical  Engineers, 
Consulting  Engineers,  Contractors,  Manufacturers  and  Officials, 
each  with  their  own  sectional  organisation  under  one  main 
Counc  il,  its  advantages  from  the  point  of  view  of  efficiency. 


econoniv  and  general  convenience  appear  at  first  sight  evident 
but  I  doubt  whether  these  will  be  sufficient  to  ensure  its 
realisation. 

There  is  something  in  the  atmosphere  of  America  and  in 
the  mentality  of  its  citizens  w^hich  favours  giant  conventions  ; 
here  the  tendency  always  seems  to  be  to  work  through  a 
number  of  independent  associations,  and  it  is  this  tendency 
which  has  earned  for  us  the  reputation  of  the  country  ""  with 
one  sauce  and  a  hundred  different  religions." 

The  Englishman,  despite  all  that  has  been  said  of  late  years 
in  favour  of  communism,  is  at  heart  an  individualist,  and  the 
ordinary  member  of  the  electrical  profession  will  take  much 
more  interest  in,  and  do  much  more  work  for,  his  own  specialised 
association,  with  the  members  of  which  he  is  in  close  touch  and 
on  the  governing  body  of  which  he  may  probably  himself  serve, 
than  he  will  in  any  all-embracing  association  with  the  governing 
body  of  which  he  never  comes  into  close  contact. 

Apart  from  the  effect  on  the  outside  public  of  one  huge 
"  all  electric  "  convention,  the  individual  electrical  man 
probably  derives  much  more  benefit  from  a  number  of  smaller 
meetings.  The  whole  world  learns  more  about  the  Royal 
Horticultural  Society  when  it  holds  a  monster  show  at  Chelsea 
or  Holland  House,  but,  I  at  any  rate,  as  a  lover  of  flowers, 
find  the  ordinary  bi-weekly  meetings  at  Vincent  Square  much 
more  enjoyable  and  more  instructive. 

One  can  make  an  effort  to  assimilate  the  Papers  and  dis- 
cu.ssions  which  interest  one  at  sectional  conventions  when 
there  is  a  small  interval  between,  but  if  all  were  to  be  crowded 
into  one  week  devoted  to  the  reading  of  papers  on  all  the 
multifarious  questions  of  interest  to  electrical  men,  I  fear 
the  newspapers,  as  well  as  their  readers,  would  suffer  from  a 
severe  attack  of  mental  indigestion. 

At  the  same  time  a  determined  effort  should  be  made  to 
secure  some  form  of  co-operation  between  the  dift'erent  bodies 
so  that  we  do  not  have  again,  as  this  year,  the  Convention  of 
the  Institution  of  Civil  Engineers  and  an  important  Convention 
called  by  the  Mechanical  Engineers  fixed  for  the  same  week. 
— I  am,  etc., 
London,  July  19th.  A.   H.   Dykes. 


London   Electricity   Inquiry. 


The  Electricity  Commissioners  are  approaching  the  end  of  their  long 
inquiry  into  the  organisation  of  electricity  supplj'  in  the  London  area. 
During  the  week  the  case  for  Poplar  was  completed,  and  evidence  in  oijpo- 
sition  to  the  schemes  was  given  on  behalf  of  the  MetropoUtan  Electric 
Supply,  the  Xorth  Metropolitan  Electric  Power  and  the  County  of  Lon- 
don Electric  Sujjply  Companies,  the  Hertfordshire  and  Middlesex 
County  Councils,  &c, 

A  CoxsuLTixG  Exgixeek's  Evidence  for  Poplar. 
Mr.  E.  M.  L.4.CEY  stated  that  in  1918  he  advised  on  schemes  tor  the 
development  of  electricity  supply  in  Poplar  and  West  Ham,  and  the  future 
supply  of  electricity  throughout  East  London.  He  prepared  a  prelimi- 
nary report  in  March,  1919,  and  he  attended,  with  a  deputation,  a  con- 
ference called  in  April,  1919.  His  sxiggestion  in  the  report  referred  to 
was  that  a  central  authority  for  London  should  confine  itself  to  broad 
principles,  and  that  the  supply  should  be  carried  out  by  district  committees, 
to  which  the  actual  administration  should  be  delegat-ed.  In  preparing 
the  scheme  of  Poplar  Council  now  under  consideration  he  came  to  much 
the  same  conclusions  as  the  engineers  'committee  for  the  other  schemes. 
He  felt  that  there  was  a  diiSculty  in  proceeding  with  capital  stations  for  a 
long  time  to  come.  He  agreed  that  a  densely  populated  industrial  area 
should  receive  special  consideration  from  the  Commissioners.  The 
cost  of  erecting  a  capital  station  for  East  London  would  not  much 
exceed  the  cost  of  extending  the  existing  stations,  and  the  adoption  of  the 
latter  method  would  be  to  perpetuate  the  bad  old  system  of  having  a 
large  number  of  small  units.  Both  the  general  supply  and  the  railway 
load  would  gain  by  the  combination  of  their  loads.  The  combined  load 
factor  was  higher  than  either  of  the  two  separate  loads.  In  tests  he  had 
made  electricity  supply  had  a  load  factor  of  22-7,  the  tramwaj'  load  23-367, 
and  the  combined  load  26-51  per  cent.  The  electrification  of  the  railways 
was  likely  to  be  so  gradual  that  it  would  pay  the  railway  companies 
better  to  take  their  current  from  a  jjubUc  system.  He  handed 
in  a  table  which  showed  that,  according  to  liis  estimates,  the  cost  per 
unit  under  the  East  London  scheme  would  be  lower  at  any  load  factor  . 
tlian  the  6gures  given  for  the  Conference  and  the  L.C.C.  schemes. 
The    estimated   cost    per    unit    in    the     first    stage    of    the    scheme 


was  0-999d.,  and  in  1926  the  cost  would  be  0-912d.  The  disparity 
between  the  present  cost  in  East  London  and  the  outside  area  would 
still  exist  in  1926  and  1931  if  the  figures  of  the  L.C.C.  were  correct. 
A  considerable  amount  would  be  saved  in  building  construction  work 
and  also  in  the  cost  of  land  at  Dagenham,  compared  with  Beckton.  He 
was  of  opinion  that  as  good  results  could  be  got  by  having  a  committee 
of  engineers  a"s  by  having  the  autocratic  control  proposed  by  other 
schemes.  Even  though  a  generating  station  were  shut  down,  the 
engineer  of  that  station  would  still  retain  his  seat  on  the  board  by 
virtue  of  his  station  continuing  as  a  distributing  station. 

Replying  to  Mr.  Hekdeesox,  witness  said  the  advisory  committee  of 
engineei-s  would  only  exist  until  the  capital  station  stage  was  reached, 
when  there  would  be  a  chief  engineer  to  the  district  board.  The 
organisation  was  the  same  as  that  proposed  by  the  L.C.C.  as  far  as 
having  one  responsible  head  was  concerned,  but  the  East  London  area 
was  of  a  suitable  size  for  such  management,  wliile  the  L.C.C.  area  was 
too  large.  He  did  not  say  the  district  boards  should  be  free  from 
control  by  a  central  jomt  authority,  but  that  they  should  have  the  power 
to  deal  with  local  needs,  which  they  would  be  better  qualified  to  do 
than  a  central  authority.  The  district  board  would  decide  as  to  the 
necessity  of  capital  expenditure  for  their  district,  but  there  would  always 
be  the  right  of  appeal  to  the  Electricity  Commissioners.  The  first 
consideration  in  an  industrial  area  was  getting  current  at  the  lowest 
possible  figure,  whereas  a  fartliing  a  unit  more  did  not  matter  to  West 
End  shops.  That  was  what  he  thought  justified  the  segregation  of  the 
East  London  area  from  the  other  areas. 

Benefits  for  East  Londox. 
To  Mr.  Turner,  witness  said  he  thought  the  district  scheme  would 
afford  benefits  to  East  London  which  would  not  be  obtained  under  the 
larger  schemes.  There  would  be  a  separate  engineering  scheme  for  the 
district.  He  did  not  adopt  the  view  that  so  long  as  they  got  the  district 
committee  and  the  price  was  satisfactory  the  district  would  have  its 
requirements  met  as  well  by  the  Conference  scheme.  Under  the  district 
system  there  would  not  be  preferential  charges,  but  zonal  charges. 
"^"  Witness  said,  in  repty  to  Mr.  Kenkedy,  he  did  not  think  it  desirable 
that  the  plant  at  Stepney  station  should  be  increased  by  75  000  kW 
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instead  of  building  a  capital  station,  as  the  Stepney  station  would  not  take 
suffieicntly  large  units.  The  Great  Eastern  wanted  their  supply  at 
Stratford.  They  could  get  that  more  easily  friim  Blackwall  than  from 
Dagcnham.  On  the  other  hand,  the  Midland  Railway  eould  be  supplied 
more  easily  from  Dagenham.  Poplar  waj>  only  seeking  ))ermissivc 
powers  for  the  soutji-eastem  part  of  the  proposed  area — the  Woolwich, 
Bc.xhill,  Dartford  &  firaveseiid  portion. 

Mr.  Lacey  informed  Mr.  Tylor  that  he  had  no  objection  to  the 
proposal  that  railways  should  be  repn-sented  on  the  district  board. 

Mr.  Mor.sk  was  informed  by  .Mr.  Donald  that  the  southern  portion  of 
the  City  of  London  Company's  area  should  be  left  out  if  the  Company 
desired  it.  In  regard  to  the  "suggest  ion  to  link  up  the  stations  in  South 
I/>ndon.  the  Bankside  and  the  London  Electric  Stations  were  not 
included.  In  regard  to  Mr.  Moree's  remark  that  the  South  Metropolitan 
Com])any.  who  supplied  in  bulk  to  the  West  Kent  Company,  was  included 
in  the  area,  but  the  West  Kent  Company's  area  was  excluded,  which 
might  result  in  the  West  Kent  Company  "getting  no  supply,  Mr.  Lacey 
said  little  difheulties  of  that  kind  would  arise  under  any  scheme. 

The  Fuxction-S  of  District  Boards. 

To  Sir  H.«ry  Haw.\rd,  Jtr.  Lacey  said  the  engineers  of  the  different 
district  boar<ls.  assuming  that  there  were  several,  should  act  indepen- 
dently with  legard  to  operation,  but  any  questions  of  general  policy 
should  be  referred  to  the  chief  engineer  of  the  Joint  Authority.  He 
had  allowed  6  per  cent,  for  interest  on  capital. 

Mr.  BooTn  remarked  that  Mr.  Lacey's  estimate  of  £7  000  a  year  for 
administrative  expenses  for  each  of  four  district  boards  would  s^yallow 
up  the  amount  originally  estimated  as  the  expenses  of  a  Joint  Authority. 
It  seemed  to  indicate  that  no  Joint  Authority  was  contemplated. 
What  matters  was  it  expected  that  the  Joint  Authority  should  attend 
to  » 

Mr.  Lacey  said  his  idea  was  that  it  would  deal  with  broad  questions 
of  policy  and  with  finance. 

Replying  to  Jlr.  Page  :  The  £3  OOO  allowed  for  skilled  technical  staff 
of  the  district  board  would  probably  be  sufficient,  as  the  staff  would  have 
the  assistance  of  the  engineers  at  the  stations  in  regard  to  tests.  Cost 
of  plant  after  1926  was  put  at  £24  per  kilowatt,  compared  with  £20  per 
kilowatt  before  that  date,  because  more  would  be  spent  on  buildings. 

Sir  John-  Ssell,  on  the  suggestion  of  Mr.^Craig  Henderson,  asked  Mr. 
Donald  to  caU  a  witness  who  would  give  details  of  the  proposed  constitu- 
tion of  the  district  board  for  East  London.  Sir  John  said  this  was 
rendei-ed  necessary  by  the  fact  that  Poplar's  original  scheme  for  a 
separate  Joint  Authority  for  East  London  had  been  in  effect  withdrawn, 
and  all  it  could  ask  for  was  the  appointment  of  a  district  board  under 
the  jurisdiction  of  the  Joint  Authority  for  the  larger  area. 

Mr.  DOXALD  said  he  would  call  such  a  witness.  He  thought  the  con- 
stitution he  had  outlined  might  stand  for  the  district  boai-d. 

Capital  Expenditcre   at  £2.5  per  Kilowatt. 

To  Mr.  Lacme,  Jlr.  Lacey  said  for  the  completed  station  the  capital 
expenditure  was  estimated  at  about  £2.5  a  kilowatt.  The  difference 
between  that  and  the  £40  a  kilowatt  under  the  L.C.C.  scheme  was  ac- 
counted for  by  the  fact  that  it  would  be  a  smaller  station,  and  that  from 
£200  000  to  £300  000  would  be  saved  by  the  jetties  being  already  con- 
structed. l-228d.  was  the  average  cost  of  generation  in  the  district 
dealt  with,  and  he  put  that  forward  as  a  price  they  would  be  entitled  to 
get  as  an  authority. 

Replying  to  questions  by  Sir  John  Sxell.  Mr.  Lacey  admitted  that  the 
undertaking  of  the  Commonwealth  Edison  Company  at  Chicago  was  a 
very  large  and  successful  orgnisation,  but  the  conditions  differed  from 
London  in  that  the  load  was  mainly  power.  He  thought  it  would  be 
over-centralisation  to  place  the  whole  of  the  engineering  control  of  the 
London  organisation  under  one  man.  The  Yorkshire  Electric  Power 
Comi)any  supplied  a  large  area,  but  its  stafions  were  not  comparable  to 
those  ))roposed  in  the  London  schemes. 

Sir  JOH.N-  SxELL  suggested  that  if  broad  principles  were  laid  down  to 
work  on  which  would  lead  to  one  goal  that  was  more  likelv  to  attain  the 
tlesircd  object  than  working  from,  say,  four  centres,  and  that  instead  of 
apiKiinting  an  advison,-  committee  for'the  early  stage,  and  a  cliief  engineer 
for  the  subsequent  stages,  it  would  be  better'to  appoint  a  chief  engineer 
at  the  outset  in  order  that  the  whole  of  the  work  should  go  on  throughout 
on  certam  defined  lines.  This  question  had  been  under  consideration 
since  100.5,  and  considerable  delav  had  taken  place  in  devising  a  well- 
considered  scheme,  \\ould  not  the  appointment  of  an  advisorj-  board 
of  engineers  lead  to  further  postponement  of  any  settled  system  "? 

Mr.  Lacey  said,  on  the  contran-,  it  was  hoped  that  with  the  proposed 
organisation  they  would  be  able  to  go  forward  in  East  London  at  once. 
He  thought  the  delay  in  the  past  had  been  due  to  the  fact  that  Ix)ndon 
had  always  been  considered  as  a  whole,  and  no  particular  part  had  been 
examined  to  see  whether  it  was  ripe  for  development. 

Borrowing   at   6  per   Ce.nt. 
Mr.  P.  J.  SUTTOS-  C.A.,  said  he  had  been  engaged  in  connection  with 
.L'!.     "*'."^  "■'  "^  *'''■  I'^a"'-''!'  'isures  in  the  East  London  scheme.     He 


thought  it  was  reasonable  to  as.sume  that  by  1026  money  could  be  bor- 
rowed at  6  per  cent.     Dealing  with  the  costs  estimated  under  the  East 


-Mr.  Do.vald  said  he  had  produced  the  resolutions  passed  bv  Popl; 
(ouncil  authorising  the  presentation  nf  their  scheme,  and  he  claim, 
that  the  L.C.C.  and  the  Conference  of  Local  Authorities  should  also  n 


claimed 
Authorities  should  also  put 


in  the  resolutions  passed  by  their  re'Spective  authorities  in  regard  to 
their  schemes. 

Sir  John  Ssell  read  an  extract  of  the  resolution  passed  by  Poplar 
Council  on  March  22,  1921,  to  the  effect  that  an  objection  be"  entered 
to  the  area  delimited  by  the  Commissioners,  and  that  an  alternative 
pro])osal  be  submitted  for  the  formation  of  a  separate  electricity  district 
for  the  east  and  south-east  portions  of  Greater  London,  &c. 

Mr.  Donald  said  he  would  be  content  for  the  Commissioners  to  leave 
the  East  London  are>a  to  be  dealt  with  by  a  joint  committee  under  the 
1909  Act  or  that  a  district  committee  should  be  formed  under  the 
Joint  Authority  for  the  whole  of  London  and  in  either  case  to  leave  it 
to  the  Commissioners  to  decide  as  to  the  representation  on  the 
committee.  The  main  point  was  the  decision  as  to  what  powers  should 
be  compulsorily  delegated  to  the  district  committee. 

Mr.  Fred  Tait,  as-sistant  manager  of  the  Poplar  electricity  under- 
taking, gave  evidence  as  to  powers  which  Poplar  Council  suggested 
should  be  in  the  hands  of  the  Joint  Authority  and  in  those  of  the  district 
committee  or  comnuttees,  and  as  to  the  constitution  of  the  district 
committees.  He  said  it  was  suggested  that  the  Joint  Authority  should 
approve  the  erection  of  generating  stations  and  the  extension  of  stations, 
the  laying  of  mains  between  the  districts  and  into  areas  exterior  thereto, 
and  order  other  works  so  as  to  assure  the  most  economical  supply  in  the 
whole  area,  and  that  the  district  committee  should  appoint  an  aidvisory 
committee  of  engineers,  prescribe  running  hours  of  stations  and  regulate 
operation  in  other  ways  in  the  district,  and  submit  recommendations 
to  the  .Joint  Authority.  So  far  as  the  work  inside  the  area  was  concerned, 
that  was  a  matter  for  the  district  committee. 

Mr.  DoN.iLD  said  he  asked  that  if  the  local  authorities  came  forward 
to  join  with  Poplar  they  should  have  a  sufficient  period  allowed  to  form 
a  joint  authority  under  the  Act  of  1909. 

The  District  Committees'  Functions. 

Replying  to  Mr.  Henderson,  Mr.  Tait  said  the  Joint  Authority  would 
deal  with  the  allocation  of  cost  of  interlinking  mains  between  the  areas 
of  district  committees.  The  cost  of  interlinking  within  the  district, 
provided  the  linking  was  approved  by  the  Joint  Authority,  would  be 
allocated  by  the  district  committee.  There  would  be  no  revenue  for 
the  district  committee  until  the  cajiital  station  was  erected.  It  was 
proposed  that  the  district  committee  should  raise  a  loan  for  the  capital 
station  on  the  security  of  the  rates  of  the  local  authorities  in  the  district. 
Another  alternative  suggested  was  the  Joint  Authority  should  raise 
loans  for  a  district  committee  on  the  security  of  the  rates  of  the  whole  of 
London.  At  present  the  L.C.C.  raised  loans  on  the  security  of  the  rates 
of  the  whole  of  London  and  lent  money  to  the  local  authorities. 

To  Mr.  Turner,  witness  said  the  district  committee  should  be 
appointed  by  the  Joint  Authority,  but  not  necessaril}'  from  among  its 
own  members.  Its  choice  as  to  members  should  be  limited  to 
representatives  from  the  district  committee's  area.  The  members 
would  be  representative  of  electricity  undertakers  in  the  area  and  local 
authorities  in  the  district  not  owning  undertakings.  The  question  of 
the  constitution  of  a  district  committee  within  a  Joint  Authority  had 
not  been  considered  officially. 

To  Sir  H.1ERY  Howard,  he  said  the  object  of  having  an  autonomous 
district  was  not  in  order  to  secure  to  that  district  any  profit  made  in 
that  area,  but  to  get  the  cheapest  supply.  There  should  be  no  profit 
nor  loss.  The  rates  of  the  whole  of  the  larger  area  should  be  behind  all 
the  loans. 

Terms  of  Transfer  of  Companies'  Stations. 

Jlr.  Turner  said  a  meeting  of  the  Conference  of  Local  Authorities 
was  held  on  the  previous  Thursday  and  passed  resolutions  to  the  effect 
that  the  Conference  proposed  at  this  stage  that  only  the  acquisition  of 
the  companies'  generating  stations  should  be  considered  and  not  the 
distribution  business.  There  should  be  no  connection  between  the 
acquisition  of  the  generating  stations  and  main  transmission  mains  and 
the  distributing  business,  and  if  a  company  received  its  supply  of 
electricity  from  the  Joint  Authority  at  a  price  not  greater  than  the 
company  had  incurred  in  generating  their  electricity,  the  company  was 
not  injured  by  the  generating  station  being  taken  over  by  the  Authority 
oh  the  basis  of  cost  price,  less  depreciation.  These  resolutions  had  been 
considered  by  a  meeting  of  representatives  of  the  Conference,  of  the 
L.C.C.  and  of  the  companies.  The  companies'  representatives  were 
unwilling  to  consider  the  question  of  acquisition,  apart  from  an  extension 
of  the  clistribution  rights  beyond  1931,  and  in  that  view  the  L.C.C. 
acquiesced. 

Sir  John  Snell  said  there  was  no  power  to  compel  the  companies  to 
come  into  this  scheme.  Could  they  be  expected  to  give  something  for 
nothing  ? 

Mr.  Turner  said  the  \-iew  of  the  Conference  Executive  was  that  the 
companies  woiUd  be  compensated  by  getting  the  cost  of  their  stations, 
less  depreciation,  together  with  a  guarantee  of  current  in  future  at  a 
rate  not  more  than  that  at  which  it  had  liitherto  been  generated. 

Sir  John  Snell  said  the  purchase  of  the  companies'  undertakings 
under  the  terms  of  the  1888  Act  would  involve  payment  of  a  larger  sum 
than  that  proposed  by  the  Conference  resolutions.  Could  they  be  ex- 
pected to  accept  the  Conference  proposal  without  some  qvidhiro  quo  ? 

Mr.  Turner  said  the  Conference  had  a  measure  of  su[Sport  from  a 
separate  conference  of  local  authorities  which  did  not  owni  undertakings 
alfd  which  were  purchasing  authorities.  The  Conference  could  nut  assent 
to  the  extension  of  the  distributing  powers  without  consulting  the  full 
body  of  its  constituents,  and  a  meeting  had  been  convened  to  ascertain 
their  views. 

Sir  John  Snell  thought  there  was  a  prospect  of  all  the  authorities 
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concerned  coming  to  a  unanimous  agreement,  and  it  would  be  a  pity 
for  3ucli  a  golden  opportunity  to  be  missed.  ^ 

The  Railway  Companies'  Schemes. 
_  Mr.  TvLOR  then  opened  the  case  for  the  London.  Brighton  &  South 
Coast  and  Great  Eastern  Railway  Companies  schemes.  He  said  that 
the  companies  had  no  feeling  as  to  whether  they  obtained  their  supply 
from  their  own  station  or  from  any  other  source.  Their  primarj-  need 
was  a  cheap  and  reliable  supply  of  electricity.  They  could  not  put  for- 
warda  detailed  scheme  which  they  couldsubstantiate  by  detailed  evidence. 
The  schemes  put  forward  were  frankly  for  their  own  pur])0ses,  but  the 
companies  would  be  willing  if  they  established  stations  to  supply  any 
surplus  to  a  joint  authority.  They  could  not  at  present  undertake 
to  take  a  definite  Cjuantity  of  current  from  a  Joint  .■Authority.  It  was 
intended,  when  the  dithcult  questions  now  agitating  the  railways  were 
settled,  to  go  into  the  details  and  approach  the  Commissioners  under 
Sect.  11  of  the  1919  Act  with  schemes  which  would  be  adequate  for 
securing  a  supply  for  railway  purposes.  In  the  meantime  he  asked  for 
leave  to  vrithdraw  the  schemes. 

This  leave  was  given,  although  Sir  John  Snell  said  he  regretted  that 
railway  withesses  had  not  been  called,  as  it  might  have  obviated  the 
necessity  for  a  fresh  inciuiry  when  the  railwaj'S  were  read}-  with  their 
full  proposals. 

The  Opposition  Opened. 
Mr.  A.  W.  Tait,  Chairman  of  the  Metropolitan  Electric  Supjily  Com- 
pany,esamined  b_vMr.  Moseley,  said  the  Comjjanygave  bulk  supplies  to 
the  Uxbridge  District  and  the  Brentford  Electric  Suppty  Company,  and  to 
the  North  Metropohtan  Electric  Power  Company  for  traction  purposes, 
and  a  small  quantity  to  Heston  and  Isleworth.  The  Metropolitan 
Company  was  willing  to  find  an}'  capital  that  might  be  required  for  extend- 
ing its  undertaking,  but  disturbance  of  its  existing  powei-s  would  prejudice 
the  raising  of  new  capital.  The  Company's  issued  and  paid-up  capital 
was  £1  380  605  and  loan  capital  issued  and  outstanding  £1  324  300. 
The  Company  objected  to  having  its  bulk  supply  area  outside  London 
included  in  the  Joint  Authority's  area,  but  they  did  not  mind  their  rights 
inside  London  being  included. 

To  Mr.  Henderson,  witness  said  extensions  were  now  being  carried 
out  in  the  Company's  area.  They  already  had  mains  to  Beaconsfield,  and 
an  extension  to  High  Wycombe  was  being  discussed.  He  did  not  know 
that  it  would  be  an  advantage  to  his  Company  if  the  Commissioners 
gave  him  authority  to  become  a  distributor  in  districts  in  which  the  Com- 
pany now  had  only  bulk  supply  powers.  He  would  prefer  somebody 
else  to  lay  the  distributing  mains. 

Mr.  J.  S.  HiOHFiELD  said  by  the  autumn  of  this  year  there  would  be 
a  direct  cable  from  Willesden  to  LTxbridge,  duplicated  so  far  as  Southall. 
In  the  Uxbridge  area  the  system  was  mainly  single-phase,  but  a  good 
part  of  it  had  been  changed  to  three-i:)hase.  Three-phase,  50  cycles  was 
used  in  the  remainder  of  the  area,  except  Acton,  which  was  two-pliase. 
The  Taylor's  lane  station  of  the  'Korth  Metropolitan  Company  was  not 
more  than  a  mile  from  Willesden  and  a  main  was  to  be  laid  betweenthose 
stations. 

Replying  to  Sir  John  Snell,  he  said  reduction  in  coal  consumption 
was  expected  from  linking  up  that  witli  the  Uxbridge  station  and  the 
North  Metropolitan  Company.  It  was  estimated  that  the  Company's 
load  would  be  43  000  kW  in  1930.  He  thought  that  the  capital  charges 
at  present  day  on  the  proposed  Chismck  station  would  wipe  out  any 
advantages  obtained  by  using  modem  plant.  The  price  at  which  the 
Company  was  offering  12  000  kW  to  Ealing  worked  out  at  about  I'OSd. 
which  was  lower  than  the  average  estimate  of  the  Conference  scheme, 
l-326d.  at  25'9  load  factor.  In  reply  to  a  question  whether  the  Metro- 
politan and  North  Metropolitan  Companies'  areas  could  be  supplied 
more  cheaply  by  being  connected  up  with  the  more  densely  populated 
parts  of  London  than  they  were  supplied  under  the  present  systems, 
witness  said  he  thought  the  cost  of  the  mains  alone  from  Chiswick  to 
supply  that  area  would  lead  to  an  increase  in  the  cost. 

The  North  Metropolitan  Company's  Case. 
Sir  James  Devonship.e  gave  particulars  of  the  powers  and  obligations 
of  the  North  Metrojiolitan  Electric  Power  Company.  He  said  Stoke 
Newington  was  now  in  the  Companj''s  area  and  a  supply  was  also  given 
to  Hackney.  The  Company  had  already,  practically,  power  to  link  up 
with  any  other  undertaking  through  contiguous  systems.  There  was 
no  legal  limitation  as  to  the  amount  of  current  that  could  be  supplied 
to  Hackney,  and  it  was  no  concern  of  the  Company  as  to  what  Hackney 
did  with  it  afterwards.  The  Company  had  obtained  and  had  acted 
upon  powers  to  acquire  electric  lighting  orders.  Under  those  orders 
they  supplied  for  all  purposes  in  premises  supplied  with  power.  In  a 
certiain  special  district  they  had  also  authority  to  supply  electric  energy 
for  all  purposes  without  any  limitation,  with  the  consent  of  the  authorised 
undertakers,  if  any.  This  district  included  East  Barnet  \'alley,  Edgware, 
Wembley  and  Willesden.  Parliament  had  authorised  the  Metropolitan 
and  the  L.  &  N.  W.  Railway  Companies  to  give  supplies  to  the  Power 
Coropany.  The  Company's  extended  powers  were  in  perpetuity,  but  it 
was  provided  that  applications  could  be  made  by  other  bodies  or  persons 
for  provisional  orders  to  supply  in  competition.  He  was  responsible 
for  the  first  attempt  to  establish  a  power  company,  in  1898.  The  bill 
was  defeated  by  a  narrow  majority,  but  it  led  to  Lord  Cross'  Com- 
mittee coming  to  the  conclusion  in  1900  that  the  time  for  generation  and 
distribution  on  a  large  scale  had  arrived,  and  the  Company's  first  Act 
was  then  passed.  In  1903  the  supply  to  the  North  Metropolitan  Electric 
Tramways  was  commenced.  Since  1904  only  one  generating  station 
other  than  those  of  the  Power  Company  had  been  erected  in  the  Com- 
pany's area,  viz.  :  that  of  the  Tottenham  Gas  Company.     It  was  esti- 


mated that  25  (100  private  consumers  were  supplied  elirectly  or  indirectly 
by  the  Power  Company.  Its  generating  stations  were  at  Brimsdown, 
Willesden,  Hertford  and  St.  Albans.  The  capital  expenditure  was  over 
£1  200  000.  Net  revenue  was  £S4  694  in  1920,  after  meeting  loan  and 
mortgage  interest.  In  the  last  two  years  gro.ss  revenue  hacl  increased 
considerably  because  a  coal  clause  had  been  agreed  to  by  many  large 
consumers.  Units  sold  last  year  were  02  773  000.  The  sales  this  year 
up  to  date  were  nearly  as  great  as  those  of  last  year,  in  spite  of  the  trade 
slump  and  the  restrictions  of  supply  to  tramways  during  the  coal  strike. 
The  Company  objected  to  the  inclusion  of  any  part  of  its  area  in  the  Lon- 
don and  Home  Comities  Electricity  District.  The  Joint  Electricity 
Authority  could  not,  in  his  opinion,  render  any  assistance  to  the  Com  pi  ny, 
but  the  Company  would  be  most  anxious  to  co-operate  with  the  autliority 
in  regard  to  mutual  assistance.  That  policy  had  been  carried  out  with 
Hackney  and  the  Undergroiuid  Railway.  He  was  advised  that  tlie 
price  at  which  the  engineere  for  the  schemes  estimated  that  current 
could  be  supplied,  after  everj'thing  had  been  done,  was  higher  than  that 
at  which  the  Power  Company  gave  suiiplics  to-day  with  coal  at  a  nmch 
higher  price*.  He  submitted  there  was  no  case  made  out  for  dujilica- 
tion.  It  was  the  Company's  money  the  iiromotei-s  wanted,  a])parently. 
The  Company's  sales  were  about  10  per  cent,  of  the  supplies  given  to 
the  whole  of  the  delimited  area,  which  would  mean  that  the  Company 
would  have  to  contribute  about  £2  500  a  year  to  the  expenses  of  the  Joint 
Authority.  He  would  be  quite  content  to  be  under  the  direct  control 
of  the  Electricity  Commissioners,  and  he  did  not  want  anything  sub- 
stituted for  them.  The  Company's  recent  issue  of  capital  was  verj-  suc- 
cessful, because  the  feeling  in  the  City  of  London  was  that  what  Parlia- 
ment had  given  only  Parliament  could  take  away. 

To  Mr.  Hendfr.son,  witness  said  it  was  very  desirable  that  linking 
uj)  in  the  central  area  should  be  increased.  Better  organisation  was 
wanted,  but  he  did  not  know  that  a  Joint  Authority  was  necessary. 
There  were  no  large  stations  in  the  Company's  area  exce]jting  its  own. 
Therefore  the  stations  wliich  the  Joint  Authoritj-  could  acquire  were 
only  .small  ones.  He  did  not  want  those  small  stations,  which  might 
take  supphes  from  the  Company  to  be  filched  away  by  the  Joint 
Authority.  If  the  Joint  Authority  got  into  the  Company's  area  and 
made  the  small  stations  into  substations  the  Authority  would  have  a 
strong  inducement  to  undercut  the  Comi)anj''s  rates. 

To  Sir  Haeky  Haward  :  The  Company's  divicU:  d  was  limited  to 
8  per  cent.  They  had  never  been  anywhere  near  their  maximum  price. 
As  the  price  of  current  was  reduced  the  dividend  permitted  was  increased. 
To  Mr.  Lackie  :  He  agreed  that  the  local  authorities  in  London 
sui^plied  more  cheaply  than  the  comijanies.  Probably  that  was  because 
the  local  authorities  had  the  industrial  areas. 

To  Sir  .John  Snell,  witness  said  when  the  Metropolitan  Company's 
change  over  to  three-phase  50  periods  was  completed,  and  the  connec- 
tions were  |made  between  the  two  companies,  no  connection  with  the 
Central  Authority's  system  would,  in  liis  opinion,  lead  to  a  cheaper  or 
more  efficient  supply  in  the  areas  of  the  two  companies. 
■  Mr.  E.  T.  Ruthven-Murray-,  constructional  engineer  to  the  North 
Metropolitan  Company,  said  there  were  altogether  eight  jjower  stations 
in  the  Company's  area,  four  of  which  were  owned  by  the  Company. 
Brimsdown  and  Willesden  were  connected  by  e.h.t.  mains.  The  capa- 
city of  the  Company's  four  stations  was  32  810  kW,  and  the  maximum 
demand  in  1920  was  36  838  kW.  In  the  other  four  stations  the  plant 
capacit^'was  10  250  kW.  Thii-ty-seven  substations  were  supplied  bythe 
Company  on  extra  liigh  pressure,  and  53  on  liigh  pressure.  The  Brims- 
down plant  could  be  extended  by  50  000  kW,  making  the  total  plant 
73  000  kW.  In  the  whole  of  the  Company's  power  stations  the  plant 
installed  and  on  order  was  42  650  kW,  and  the  possible  extensions  of 
67  000  kW  would  make  the  total  109  650  kW.  With  coal  at  33s.  9d. 
the  Conference  scheme  particulars  gave  the  cost  per  unit  generated  as 
0-705d.  and, per  unit  sent  out  as  0-741d.  The  actual  cost  at  "the  Com- 
pany's Willesden  station  was  0-487d.  per  unit  generated,  and  0'531d. 
per  uirit  sent  out.  The  Conference  figure  for  coal  consumption  was 
2-986  lb.  per  unit  sent  out.  In  the  Company's  main  stations  the  figure 
was  2-94  lb.  The  load  factor  at  Willesden  was  30-5,  and  at  Brimsdown 
(which  was  frequently  shut  down)  20-3.  At  Willesden  the  thermal 
efficiency  was  27  260  per  miit  generated  and  the  efficiency  12-51.  The 
efficiencies  of  other  stations  in  the  area  were  Brimsdow-n  10-86,  Wal- 
thamstow  11-68,  Hornsey  5-68,  Finchley  3-72  and  Tottenham  16-47. 
The  Joint  Authority's  average  price  was  estimated  as  l-326d.  per  unit. 
The  North  Jletropolitan  Company  could  not  afford  to  pay  that  price. 

Sir  John  Snell  pointed  out  that  according  to  the  Act  the  Joint 
Authority  could  not  charge  the  Company  more  than  their  present  cost. 

Mr.  RuTHVEN  Murray-  said  further  improvements  in  generating 
plant,  such  as  the  mercurv-  vajiour  turbine,  might  enable  small  stations 
to  generate  at  such  a  low  cost  that  the  cajiital  expenditure  on  the  capital 
stations  might  not  be  w-arranted.  It  was  desirable  that  the  Waltham- 
stow-  station  and  the  Finchley  and  Hornsey  stations  be  con- 
nected to  the  Company's  system,  and  the  gas  company's  station  at 
Wood  Green  could  readily  be  converted  to  a  substation.  With  coal 
at  36s.  Id.  (3  per  cent,  above  that  of  35s.  given  in  the  supplementary 
particulars)  the  average  price  obtained  by  the  Company  in  1919  was 
l-225d.  from  authorised  distributors,  from  power  consumers  1-589,  and 
for  traction  l-179d.  =  total  average  l-284d.  The  corresponding  figures 
for  1920  with  coal  at  45s.  8d.  (or  30  per  cent,  above  the  supplementaiy 
particulai-s  figure)  were  :  From  authorised  distributors  l-47d.,  power 
consumers  l-639d.,  traction  l-434d=total  l-471d. 

To  Sir  John  Snell:    The  residential  development  of  the  area  was 
going  on  steadily  until  two  j'ears  ago,  and  Wembley  was  developing  as 
an  industrial  area. 
To  Mr.  Henderson  :    If  his  company  outside  the  Joint  Authority 
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aroa  were  supplying  to  stations  inside  the  area,  his  company  would  not 
be  getting  all  the  benefit ;  the  receiving  authorities  would  benelit  by 
it,  as  Hackney  did  now.  If  the  railways  eoukl  supply  the  Power  Com- 
pany at  a  lower  rate  than  the  present  cost  the  Power  Company  would  be 
jilcased  to  take  it. 

To  Mr.  Page,  witness  said  he  was  not  pessimistic  about  capital  stations, 
but  he  did  not  think  a  sufliciently  strong  case  was  made  out  for  securing 
a  suRiciently  high  load-factor  and  thermal  ellicitncy  to  justify  the  pro- 
position at  present.  As  Sir  Alexander  Kennedy  had  said,  remarkably 
good  results  could  be  got  in  small  stations  with  suitable  sized  units  and 
expert  supervision.  Excellent  results  were  obtained  at  Walthamstow, 
where  !L  special  type  of  turbine  was  used,  and  also  at  his  company's 
\\illesdcn  station. 

To  Sir  JoHX  Snkll,  he  said  he  thought  a  body  of  20  or  30  persons 
would  be  much  too  large  to  manage  an  electricity  undertaking.  Probably 
the  maximum  number  to  work  satisfactorily  would  be  three.  He 
agreed  that  from  an  engineering  point  of  view  an  improvement  could  be 
made  in  the  Metropolitan  and  North  Metropohtan  Companies'  power 
areas  bj-  tlie  inclusion  of  portions  of  the  County  of  London.  In  his 
opinion  the  two  companies  working  together  in  one  area  and  the  Joint 
Authority'  working  in  another  would  result  in  the  cheapest  and  best  class 
of  electricity    upply  in  both  areas. 

The  Proposed  Barking  St.mion. 

Replyii.^  to  Sir  John  SneU,  Mr.  Morse  said  the  County  of  London 
Company  did  not  propose  to  call  witnesses. 

Sir  John  Ssell  said  it  was  true  that  Mr.  Sparks,  for  whom  he  had  the 
greatest  respect,  had  stated  at  the  October  inquiry  that  the  demand  in 
the  Companv's  County  of  London  area  was  expected  to  increase  to 
4-2  000  kW,  and  that  in  the  Romford  area  to  10  000  kW,  but  he  would 
have  liked  witnesses  to  have  attended  the  present  inquiry  to  give  evidence 
on  the  subject  with  a  view  to  their  cross-examination  upon  it.  At  the 
October  inquiry,  in  view  of  the  Company's  statement  that  it  would 
require  another  Act  of  Parliament  to  enable  them  to  construct  the  Bark- 
ing station,  Counsel  only  devoted  themselves  to  securing  a  postponement 
of  the  scheme.  It  could  not  irrejudice  the  Company's  position  to  give 
the  Commissioners  this  information.  When  Mr.  Merz  put  in  the  estimates 
at  the  October  inquiry  they  were  based  on  the  then  cost  of  plant,  which 
had  since  been  reduced  by  some  1.5  per  cent.,  and  the  correction  in  them 
might  have  been  put  before  the  Commissioners.  The  gist  of  the  schemes 
now  before  the  Commissioners  was  that  the  erection  of  capital  stations 
should  be  postponed  because  of  the  high  cost  of  money,  and  it  should  be 
fought  out  there  as  to  which  was  the  more  correct  estimate  of  what  should 
be  done,  whether  capital  stations  should  be  built  at  present,  as  the 
Company  suggested,  or  whether  they  should  be  postponed. 

Subsequently  Mr.  PEARM.iN  and  Mr.  Johnson  were  recalled  on  the 
financial  aspect  of  the  schemes.  Evidence  was  given  in  opposition  on 
behalf  of  Hertfordshire  County  Council,  and  counsel  for  the  Port  of 
London  Authority  and  Middlesex  County  Council  addressed  the  Com- 
missioners. 

On  Tuesday,  Mr.  C.  H.  Merz  was  examined  in  regard  to  the  County 
of  London  Electric  Supply  Comjiany's  projected  Barking  station. 


The  !Edis'wan  House  Wiring  System. 

Just  at  present  there  is  a  boom  in  wiring  systems  of  all  kinds, and 
discussion  has  therefore  naturally  broken  out  afresh  as  to  the  merits 
and  demerits  of  the  various  methods  that  can  and  ought  to  be 
employed.  It  is  a  question,  however,  which  is  not  likely  to  be 
satisfactorily  settled  by  the  adoption  of  one  particular  method  to 
the  exclusion  of  all  others,  as  the  conditions  which  have  to  be  met 
vary  so  greatly  with  a  given  installation  while  the  part  wliich  cost  and 
workmanship  will  play  must  be  given  more  weight  than  is  always 
considered  necessary.  M'ithout  therefore  committing  ourselves  to 
a  general  answer,  w^e  may  truthfully  remark  that  under  present 
eoononiic  conditions  a  good' deal  may  be  said  for  the  employment  of 
some  system  of  surface  wiring  and  it  may  also  be  predicated  that  the 
essential  qualities  of  such  a  system  are  efficiency,  economy,  safety, 
and  last,  but  not  least,  simplicity. 

All  these  characteristics  are  claimed  to  be  possessed  by  the  latest 
wiring  system  that  has  recently  been  placed  on  the  market  by  the 
Edison  Swan  Electric  Company.  The  result  is  that  in  a  given 
time  more  points  can  be  wired  by  a  highly  skilled  workman  than  in 
any  other  system,  while  the  less-experienced  man  finds  the  wiring 
and  apparatus  easier  to  work  with  than  is  often  the  case  with  some 
arrangements  that  have  the  same  end  in  view. 
The  Cable. 
The  parts  required  to  install  the  Ediswan  wiring  system  are  few 
and  substantial.  The  cable  used  consists  of  tinned  copper 
conductors,  insulated  with  one  layer  of  pure  and  two  layers  of 
■vulcanised  rubber  in  accordance  with  the  rules  of  the  British  Engine 
Ring  Standards  Association,  tlie  whole  being  covered  with  a  sheathing 
of  metal  alloy.  The  finished  cable  has  thus  sufficient  flexibility  to 
enable  comparatively  sharp  bends  to  be  made  in  it  without  breaking 
the  sheathing,  and,  at  the  same  time,  it  can  be  secured  without 
danger  to  the  sheatliing  in  the  special  cable  fixers  which  we  describe 
below.  The  cable  is  supplied  either  single  or  twin  in  a  number  of 
different  sizes,  and  a  special  point  which  secures  its  good  condition 
on  arrival  at  the  site  is  that  it  is  despatched  on  small  flat  drums  when 
the  length  exceeds  110  yds. 

The  Bonding  Ring. 
One  of  the  most  characteristic  features  of  the  Ediswan  wiring 
system  is  the  bonding  ring  illustrated  in  Fig.   1.     The  object  of 


Technical   Wireless    Commission. 


As  announcedrecentlyin  these  columns,  a  Technical  Wireless  Com- 
MiiTEF,,  representing  Great  Britain,  the  United  States,  France,  Italy  and 
Japan  has  been  sitting  for  some  time  in  Paris  for  the  purpose  of  examining 
questions  connected  with  the  development  of  wireless  telegraphy  and 
telephony.  The  Committee,  which  is  presided  over  by  Gen.  Ferrie, 
is  a  sequel  to  the  International  Conference  on  Electrical  Communications, 
which  was  held  at  Washington  in  Spjitembcr  and  October  last,  when 
cerluin  special  points  were  reserved  for  reconsideration.  It  is  nowstated 
that  the  programme  includes  consideration  of  the  international  rules  for 
preventing  interference,  classification  of  the  different  kinds  of  services 
and  of  the  general  technical  principles  to  be  adopted  in  different  cases. 
.Tlie  rules  are  to  be  framed  in  such  a  spirit  that  their  application  may 
not  impede  the  ))rogrcss  of  the  science  of  wireless  telegraphy.  Among  the 
specific  questions  for  consideration  are  : — 

Classification  of  the  different  waves  in  accordance  with  their  technical 
characteristics  and  definition  of  the  uses  reserved  for  each  kind.  iJis- 
tribution  of  wave  lengths  among  the  various  services,  such  as  naval  and 
aerial  .services,  point-to-jioint  communications  of  all  distances,  wireless 
telephony,  &c.  Direction  finding  and  meteorological  services  :  defini- 
tions r>f  range  and  radiation,  &'c. 

The  names  of  the  delegates  attending  are  : — 

Ormt  Jirilain. — Colonel  Blandy  (President),  Colonel  Gardiner,  Mr. 
Sliaugnessey,  Mr.  Lee.  Captain  Echcvarri. 

I'nilfrl  Staler. — Major-Gcneral  Squier  (President),  Admiral  Magnidcr, 
Captain  Evans,  Profs.  Austin,  Cohen,  Dellinger  and  Kcnnelly,  Major 
Mauborgne,  Commandants  Loftin  and  Craven,  Mr.  Gothrie. 

France. — General  Ferrie  (President),  Inspector-General  of  Telegra])hs 
Dcnnery,  I'rofs.  Abraham  and  Mesny,  Captain  Lagorio,  Commandant 
N'nel,  Ca]>tainB  Frankand  Mnrcieau,  Engineer  Perrin.  In  addition,  the 
following  «i)ecialists  arc  attached  to  the  French  Delegation  in  the  role  of 
ex]>ert8  :  Colonel  Fracque,  Commandants  Chaulard,  JuUien,  Suberville 
and  \a'  Breton,  Cajjtains  Maistre  and  Bureau,  Messrs.  P.  Brenot,  Braillard 
and  Viard. 

Hull/. — Pnif.  Vallauri  (I'residr-nt),  Colonel  Bardeloni,  Conjmandants 
Biflcia-Raineri  and  Gabctti,  and  Signor  Manzoni. 

./opnn.— General  Shizuma,  Captain  Kiyokawa,  Commandant  Hattori 
and  Captain  Ishii. 


this  ring  is  to  connect  together  the  metal  sheathing  of  the  cable 
at  all  ceiling  roses,  switches,  or  other  fittings.  It  is  made  of  soft 
tiimed  brass  in  which  there  are  four  slots,  the  sides  of  which  ai-e 
formed  so  as  to  allow  the  metal-covered  cable  to  pass  thi'ough 
them.  The  outer  and  inner  diameters  of  the  bonding  ring  are  the 
same  as  the  corresponding  diameters  of  the  block  and  the  blocks 
are  supplied  with  grooves'  to  fit  the  bonding  ring  and  cable.  This 
correspondence  in  size  allows  the  fact  that  the  bonding  ring  has  been 
inserted  to  be  easily  ascertained'.  When  the  block  is  screwed  down 
in  the  ordinary  manner  by  a  central  screw  the  cable  is  gripped  on 
both  sides  bv  the  bonding"  ring,  no  further  fastening  being  required. 
For  back  entry,  instead  of  inserting  the  cable  itself  through  the  slot 
in  the  ring,  a  wing  on  the  lead  is  tmned  back  from  the  cable  and 
held  in  the  slot  in  the  manner  described  above.  A  plain  block  is 
then  used  which  when  screwed  home  presses  the  lead  and  ring 
together.  The  same  size  of  bonding  ring  is  used  whatever  the 
cables  employed  and  three  of  the  four  slots  are  of  equal  width,  the 
fouith  onlv  ijcing  slightly  wider. 

An  interesting  feature  about  the  wood  blocks  (Fig.  2)  employed  is 
that  they  are  supplied  gi-ooved  to  take  the  cable.  As  the  bonding  ring 
docs  not  occupy  any  space  in  the  interior  of  the  l)lock.  there  is 
frtiiple  room  for  cable  slack.  The  blocks  are  supplied  for  either 
four-way,  three-way  or  two-way  working,  but  the  first  of  these 
may  be  taken  as  standard  as  all  the  ways  need  not  be  occupied. 
To   avoid  any  risk  of  the  centre  screw  winch  secures  th  •  block 
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damaging  the  cable,  it  is  pro\'ided  \vith  insulating  bush  as  an  addi- 
tional precaution.  Fig.  3  shows  the  relation  of  the  block  and  the  ring. 
Thk  Junction  Box. 
The  junction  bos  (Fig.  4)  used  in  the  Ediswan  -BiriBg  system  is  con- 
structed as  a  universal  four- way  box,  three  of  the  ways  in  which  are 
for  two  single  or  one  t\^in  cable  up  to  2/22  S.W.G.,  the  fourth  way 
being  slightly  larger  to  take  3/20  twin  cable.  The  box  consists  of  a 
hea\-j'  iron  back  plate,  a  bonding  ring,  a  porcelain  connector  and  a 


C.\BLE   FiXEBS. 

A  special  feature  of  this  system  is  the  design  of  the  cable  fixers  (Pigs. 
5  and  6)  employed,  an  attempt  being  once  again  made  to  use  lead  for 
this  purpose,  a  metal  which  offers  several  advantages  o-vWng  to  being 
softer  than  the  sheathing  of  the  cable  and  there  being  no  risk  of 
corrosion  due  to  its  employment.  In  the  Ediswan  calile  fixer  the 
mechanical  weakness  usually  associated  with  lead  is  overcome  by  the 
addition  of  a  bronze  cap  which  fits  over  the  end  of  the  lead  strapping. 


Fig.  3. 


Fig.  0. 


Substantial  stamped-iron  cover.  In  fitting  the  back  plate  is  screwed 
to  the  wall  by  means  of  a  screw  through  the  centre  ;  cables  are 
then  passed  through  the  bonding  ring  and  connected  as  desired  by 
means  of  a  porcelain  connector,  the  cover  being  screwed  on  by  four 
round-headed  iron  screws  provided  with  the  box.  The  bonding 
strips  for  use  in  distribution  boards  are  suppUed  in  the  form  of  an 
iron  back  plate  with  a  thin  covering  tinned-brass  strip. 


as  shown  in  the  illustrations,  the  whole  being  nailed  or  screwed  to  the 
wall  or  ceiling.  The  cable  is  held  in  this  strap  without  any  possibiUty 
of  the  head  oi  the  nail  or  screw  being  pressed  against  it  and  the  dam- 
age to  the  metal  covering  is  therefore  a  risk  which  can  be  looked 
upon  as  non-existent. 

The  system  is  due  to  Mr.    F.  C.  Raphael,  who  is  to   b?   congra- 
tulated on  the  care  and  attention  he  has  piid  to  its  many  details. 


Small  Transformers   for  Special 
Purposes. 

The  elimination  of  the  primary  battery  from  the  domestic  electric 
system  would  go  far  to  prevent  those  failures  of  apparatus  and  out- 
breaks of  temper  which  cast  a  gloom  over  an  otherwise  happy  world. 
The  British  Thomson-Houston  Company  have  therefore,  we  are  glad  to 
see,  taken  this  matter  in  hand,  and  by  means  of  the  B.T.-H.  bell  trans- 
formers the  bell  system  may  be  connected  to  an  alternating  current 
lighting  circuit,  and  thus  assured  a  constant  and  inexhaustible  supply  of 
electricity.  The  advantages  of  such  an  arrangement  are  obvious.  All 
the  expense  and  trouble  of  battery  replacements  and  repairs,  and  the 
irritating    possibility    that    the    hell    may    fail'  at    a      particularly 


two  brass  terminals  on  tlie  s?cundaiy  sid?.  and  tiie  short  primary  leads 
connected  through  fuses  to  the  two  poles  of  the  nearest  lighting  circuit. 

The  B.T.-H.  toy  transformer  possesses  fascinating  possibiUties  for  the 
modern  boy.  It  "gives  a  safe  and  constant  supply  of  electricity  for  the 
operation  of  any  electrical  toy  or  model.  This  device  is  equipped  with 
6  ft.  of  flexible  cord,  and  a  lainpholder  adapter.  Unhke  a  battery,  it  is 
always  ready  for  use,  never  requires  renewal,  and,  above  all,  is  perfectly 
clean. 

B.T.-H.  toy  transformers  are  made  in  four  patterns,  all  oi-which,  with 
the  exception  of  the  smallest,  are  provided  with  control  switches  on  the 
secondary  windings  and  alternative  primary  tappings.  These  two 
adjustments  permit  of  a  wide  variation  of  secondary  voltages  ranging, 


Fig.  1.— B.T.-H.  Bell  Te-insfokmer. 


Fig.  2. — B.T.-H.  Tov  Xranseokmeh. 


inopportune  moment,  are,  it  is  claimed,  entirely  obviated  by  the  use  of 
the  B.T.-H.  bell  transformer. 

B.T.-H.  bell  transformers  (see  Fig.  1)  are  supphed  for  alternating- 
current  circuits  of  100  to  110  and  200  to  220  V,  respectively.  The  low- 
voltage  type  has  a  frequency  range  of  from  2.5  to  140  cycles,  and  the  high- 
voltage  type  a  frequency  range  of  from  50  to  140  cycles.  The  core  and 
coils  are  encased  and  sealed  in  a  neat  black  enamelled  case  which  effectu- 
ally prevents  unauthorised  interference.  These  devices  are  easy  to 
install.     The  existing  battery  wires  simply  require  to  be  comiected  to  the 


in  2  V  steps,  from  4  to  22  or  28  V.  The  smallest  of  the  four  toy  trans- 
formers is  finished  in  green,  and  may  be  used  for  working  small  motore. 
&c.  The  middle  two  are  finished  in  red  and  black,  and  are  suitable  for 
the  operation  of  medium-sized  toys  ;  while  the  largest  (also  finished  in 
red  and  black)  is  intended  tor  the  operation  of  big  toys  and  models. 

At  present  B.T.-H.  toy  transformers  are  only  supplied  for  110  V 
circuits  ;  three  of  them  having  a  frequency  range  of  from  2.5  to  49  cycles. 
Transformers  for  200  V  circuits-,  are,  however,  in  course  of  design,  and 
will  shortlv  be  available.  , 
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International   Goinmission    on 
Illumination. 


Parliamentary   intelligence 


The  fii-st  technical  session  of  this  Commission  was  held  in  Paris  on 
the  5th  inst.,    under   the   presidency   of    Pro.  Vautier,  of   Lyons. 

The  British  reprt«entatives  were  :  Major  Edgcumbe  (president 
of  the  British  National  Committee  on  Illumination),  Mr.  Leon  Caster, 
Mr.  A.  P.  Trotter.  -Mr.  C.  C.  Paterson  (honorary  secretary  of  the 
Commission),  and  ili-.  R.  Watson,  while  the  National  Physical 
Laboratory  was  represented  by  Dr.  E.  H.  RajTier  and  Mr.  J.  A\' .  T. 
Walsh)  assistant  secretary  of  the  Commission). 

The  other  representatives  were  as  follows  :  France  :  MM.  VaUtier, 
VioUe,  Blondin,  Laiwrte,  Janet,  Rouland,  BryUnski  and  Fabry. 
Viiited  States:  Dr.  E.  P.  Hyde  (president  of  .he  Commission  for 
the  next  three  .yeare) .  Italy  :  .MM.  Biihin  and  Bordoni.  StuUzer- 
land  :  M.  Filliol.     Spain  :  M.  Artigas.     Behjium  :  M.  de  le  PauUe. 

We  Icani  from  '"  The  Times"  Engineering  Supplement  that  a  number 
of  interesting  and  insti-uelive  reports  wore  presented  to  the  Commission 
by  the  various  National  Committees.  Owing  to  the  shortness  of  the 
time  available  for  their  discussion,  as  well  as  the  importance  of  the  sub- 
jects coneemed.  it  was  deemed  necessar)-  to  form  small  international 
sub-committees  tor  the  study  of  such  subjects  as  photometry,  nomen- 
clature and  definitions,  lighting  of  factories  and  schools,  regulation  of 
motor-car  headlights  and  the  photometrj*  of  coloured  lights. 

The  Commission,  after  discussion,  decided  on  definitions  of  the  terms 
"  luminous  flux."  illumination,  and  "  luminous  intensity,"  or  "  candle- 
power."  On  the  suggestion  of  the  British  Committee  it  was  agreed 
that  the  unit  of  the"  last-named  quantity,s  which  has  been  preserved 
since  liMiO  at  the  National  Standardising  Laboratories  of  France, 
the  National  Physical  Laboratory  in  Great  Britain  and  the  U.S.A. 
Bureau  of  Standards  should  be  recognised  as  the  international  unit  of 
candU--]Hiwer  and  should  be  termed  the  '"  international  candle."  This 
is  the  fii-st  time  that  international  sanction  has  been  given  to  this  unit, 
although  it  has  long  Iieen  in  use  fornational  purposes  by  the  three  countries 
named  and  by  many  others.  The  subject  of  suitable  factorj'  lighting 
received  special  attention,  and  Mr.  Caster  emphasised  the  necessity  of 
including  in  future  factory  legislation  the  reqtiirement  of  suitable  lighting 
for  the  prevention  of  accidents  and  as  a  hygienic  measure.  Standards  of 
illumination  for  various  industries  are  to  be  stiudied  by  a  sjjccial  sub- 
committee. 

It  is  expected  that  the  next  meeting  of  the  Commission  will  be  held  in 
New  York  in  1924. 


WIRELESS    TELEPHONY. 

The  Postmaster-General  (Mr.  I'i.ellaway)  has  stated,  in  answer  to  a 
question  in  the  House  of  Commons,  that  experimental  licences  for 
wireless  telephony  are  granted  by  the  Post  Office  on  suitable  conditions 
as  regards  possible  interference  with  Government  and  commercial 
wireless.  The  use  of  wireless  telephony  for  ordinarj*  business  purposes 
within  the  United  Kingdom  would  at  present  be  impracticable  by 
reason  of  the  unavoidable  mutual  interference  between  the  various 
stations.  This  objection,  however,  would  not  apply  to  the  same  extent 
to  the  use  of  wireless  in  place  of  cable  telephony  between  this  country 
and  places  abroad  ;  and  the  question  of  issuing  licences  for  such  com- 
munication, subject  to  such  safeguards  in  the  interests  of  the  State,  is 
under  consideration. 


London  "Toll"  Exchange. 


The  Postmaster-General  announces  that  in  order  to  relieve  the  pressure 
on  the  London  Tnmk  Exchange  a  new  telephone  exchange  is  in  course 
of  erection  and  is  expected  to  be  opened  towards  the  end  of  the  summer. 
The  new  cxehange  will  be  situated  near  Fleet-street  and  will  be  known 
as  the  London  Tf>Il  Exchange.  It  is  of  an  entii-ely  new  type  and  has 
been  designed  so  that  the  telephone  traflic  between  London  and  the 
nearer  provincial  tovt-ns  may  be  handled  with  greater  cUspatch.  Af  the 
date  of  opening,  the  tnmk  lines  between  London  and  Provincial  towns 
which  are  within  25  miles  radius  from  the  City  will  be  transferred  to 
the  Toll  Exchange  from  the  London  Trunk  Exchange.  The  area  served 
by  the  new  e.xchangc  will  contain  about  300  exchanges  and  rural  call 
offices  and  will  include  the  following  towns : — Aylesbury,  Luton, 
Dunstable,  St.  Albans,  Hertford,  Watford,  Brentwood,  Dorking, 
Tyeatherhcad,  '  Woking.  Wcybridge,  Maidenhead,  Uxbridge  and 
Scvenoaks. 

.\<hlitionaJ  trunk  lines  are  bcing-jirovided  and  other  measures  adopted 
so  that  subscribers  may  be  enabled  to  effect  calls  with  as  little  delay  as 
possible.  When  it  is  desired  to  put  a  call  through  to  any  of  the  towns 
in  the  Toll  area  the  public  will  ask  for  "  Toll  "  instead  of  "  Tranks,"  as 
at  present.  The  local  exchange  will  then  connect  the  caller  to  the  Toll 
exchange,  where  the  operator  will  have  access  to  all  the  trunk  lines,  or 
toll  lines,  which  are  connected  to  that  exchange.  If  all  the  lines  to  a 
]>articnlar  town  are  engaged  the  telephonist  will  recoixl  the  details  of 
the  call  and  ring  the  subscriber  as  soon  as  a  connection  can  be  given. 


In  the  report  of  the  CiE  Genf.bale  de  Telegraphie  saxs  fil 
it  is  stated  that  it  has  secured  from  the  French  Government  a  wireless 
concession  which  will  ensure  the  erection  of  a  powerful  receiving  and 
sending  station  near  Paris.  The  contract  was  signed  iii  October,  1020, 
and  the  Compagnie  Generale  has  been  authorised  to  construct  two 
sending  stations  (one  for  continental  and  one  for  transoceanic  messages) 
and  one  receiving  station.  The  concession  is  for  thirty  years,  but  the 
State  reserves  the  right  of  purchase  after  fifteen  years.  Government 
participation  in  the  jirofits  will  vary  from  25  to  .W  i)er  cent.,  according 
to  receipts.  The  Compagnie  G^neralo  agreed  to  found  a  subsidiary 
company,  entirely  free  from  foreign  interests.  The  Campagnie  Radio- 
France  has  just  been  formed  with  a  capital  of  60  OflO  000  f  rs.  and  Con- 
struction has  alreadv  commenced. 


TELEPHONE    DEVELOPMENTS. 

On  the  13th  inst.  the  House  of  Commons  went  into  Committee  on 
the  tuiancial  resolution  in  connection  with  the  Telegraph  (Money) 
Bill,  authorising  the  payment  of  a  sum  not  exceeding  £5  000  000 
required  for  the  development  of  the  telephone  service. 

The  Postmastee-Geneeal  (Mr.  F.  G.  Kellaway)  explained  that  the 
total  expenditure  out  of  telejjhone  capital  was  £5  867  000  in  1920-21. 
It  was  proposed  for  the  present  jear  to  spend  out  of  capital  a  total 
sum  of  £9  000  000.  Of  that  sum  £2  500  000  wasfor  trunk  lines,  £6  150000 
for  new  exchanges  and  subscribers'  circuits  and  £500  000  for  sites  and 
buildings.  The  money  was  principally  required  for  contracts  already 
made  and  for  work  in  progress.  During  the  first  five  months  of  this 
year,  under  the  new  tariff  the  Post  Office  received  1  400  orders  a  month 
for  telephones  in  London  and  2  500  a  month  in  the  provinces.  They 
had  to  refuse  a  large  number  of  those  ordeis,  and  at  the  end  of  May, 
23  000  persons  were  waiting  owing  to  the  shortage  of  plant.  If  the 
telei^hone  systein  was  to  be  made  thoroughly  effective  and  useful  for 
business,  they  ought  to  be  able  to  pro\'ide  for  every  person  who  wanted  a 
telephone  and  could  pay  for  the  accommodation,  but  at  present  that 
coidd  not  be  done.  There  was  a  great  shortage  of  exchanges,  and 
although  new  ones  were  springing  up  a  great  number  more  were  wanted 
and  the  Government  hoped  to  make  considerable  improvement  if  they 
got  the  £5  000  000  asked  for.  In  regard  to  the  laying  of  underground 
trunk  lines,  he  said  that  the  three  largest  roads  which  were  now  approach- ' 
ing  completion  were  London  to  Manchester,  which  would  be  completed 
near  the  end  of  this  calendar  year ;  London  to  Bristol,  Newport  and 
Cardiff ;  and  London  to  Southampton  with  a  spur  to  Portsmouth. 
The  number  of  rural  call  ofKces  opened  in  1919  was  149;  in  1920  it 
was  383,  and  in  the  first  quarter  of  the  present  year  110  had  been  o}iened 
and  105  were  in  course  of  construction.  Arrangements  were  being 
made  to  open  call  offices  at  rural  post  offices  where  there  was  a  telegraph 
line  that  could  be  converted  to  telephone  purposes. 
Result  of  the  New  Taeiff. 

In  regard  to  the  new  telejihone  tariff,  Mr.  Kellaway  said  that  the 
number  of  subscribei's  who  as  the  result  had  surrendered  their  teleijhones 
was  23  000,  or  4'7  per  cent,  of  the  total  number.  During  the  same  time 
they  had  27  000  new  subscribers  and  had  had  to  refuse  23  000  applica- 
tions. The  bulk  of  the  complaints  were  in  regard  to  the  difficulty 
which  those  who  desired  to  have  the  telephone  installed  found  in  getting 
it  installed,  and  that  difficulty  could  not  be  got  over  till  the  Post  Office 
was  provided  with  the  necessary  jilant  to  make  up  for  the  arrears  of 
the  past  seven  years. 

After  tUseussion,  the  resolution  was  carried  and  the  Bill  was  sub- 
sequently introduced  and  read  a  first  time. 


L.egal  Intelligence. 

Wireless  Patents  Action. 

On  July  12  Mr.  Justice  Eve  heard  a  motion  for  judgment  in  the  action 
^f  Marconi  \\'ircless  Telegraph  Company,  Ltd.,  f.  A.  W.  Gamage,  Ltd. 

Mr.  J.  Whitehead  (for  the  jilaintiffs)  said  that  the  action  was  onefor 
an  alleged  infringement  of  two  patents  (Franklin  No.  13(>36  andRound 
No.  28413  of  1913),  the  infringement  icing  in  respect  of  the  sale  and 
offer  for  sale  of  a  certain  wireless  receiving  set,  known  as  the  "  Polaris 
Receiving  Set." 

The  motion  was  by  consent,  Mr.  Eric  Bousfield  appearing  for  defen- 
dants. The  terms  provided  for  an  injunction  restraining  infringement 
as  set  out  in  the  statement  of  claim,  £150  agiieed  damages,  and  the  des- 
truction of  infringing  apparatus  by  dismantling  and  breaking  up  into 
constituent  parts. 


In  re  Bastian  Co.,  Ltd. 

In  the  Uomijanies  Winding-Up  Court  last  week  this  matter  was 
mentioned  to  Mr.  Justice  P.  6.  Lawrence  upon  the  petition  of  Mr.  F.  N. 
Maj'  and  another. 

.Dr.  Dighton  Pollock,  K.C.,  said  that  the  {wtition  had  been  standing 
5ver  from  time  to  time,  but  the  petitioners  had  now  been  paid,  and  the 
petition,  subject  to  his  lordship's  sanction,  would  be  dismissed,  the  com- 
pany paying  the  petitioner's  costs  ;  but  a  part  of  the  arrangement  was 
that  the  petitioners  should  give  an  undertaking  not  to  infringe  the 
company's  patent,  and  they  would  hand  over  some  management  shares. 
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Commercial     Topics. 

Import  and  Export  of  Electric  Lamps. 

In  reply  to  a  quest  ion  in  the  House  of  Commons  last  week  the  President 
of  the  Boaixl  of  Trade  admitted  that  the  registered  imports  of  incan- 
descent glow  lamps  into  the  United  Kingdom  had  reached  a  total  of 
nearly  1  000  000  lamps  during  the  first  four  months  of  the  present  year, 
that  the  number  of  gasfilled  lamps  had  increased  from  87  272  in  January 
to  224  519  in  April,  and  that  the  number  of  vacuum  lamps  imported  in 
April  was  129  097.  The  registered  exports  of  electric  lamps  for  the  four 
months  in  ciuestion,  however,  amounted  to  2  426  000. 


Business  Houses  in  France. 

As  from  tlie  Hth  inst.,  cvcrj*  French  or  foreign  merchant  or  limited 
company  engaged  in  commerciaLenterprises  must  be  registered  at  the 
local  tribune  of  commerce.  The  registration  is  compulsory  whether  the 
business  is  conducted  as  the  head  office,  branch  establishment  or  agency, 
and  where  there  are  branch  offices  registration  must  Jje  made  in  each 
district  where  a  branch  exists.  The  i-egistration  fee  is  2.5  to  30  frs., 
(plus  one  centime  per  1  000  f  re.  of  capital  over  100  000  frs)  and  the  penalty 
for  a  false  declaration  is  a  heavy  fine  or  imprisonment  up  to  six  months. 
Further  legislation  is  projected  in  order  to  compel  merchants  to  print 
on  his  letter  paper  and  invoices  the  commercial  court  at  which  iJarticuJars 
of  his  business  are  lodged. 

*  *         *         * 

British  Currency  Policy. 

Abstruse  and  complicated  though  the  question  of  currency  policy 
undoubtedly  is,  yet  it  has  a  great  influence  upon  industrj-and  commerce, 
and  in  view  of  the  existing  slump  in  trade  the  matter  should  receive  the 
most  careful  examination.  The  present  British  policy  is  based  on  the 
report  of  the  Cunliffe  Committee,  which  was  issued  in  1918,  since  when 
there  has  been  continued  inflation  and  an  ujjward  trend  in  prices  over 
almost  the  whole  of  Europe,  thus  materially  altering  the  situation.  The 
whole  question  has  recently  been  investigated  by  the  Credits  and  Currency 
Committee  of  the  Federation  of  British  Industries,  which  adopted  a  reso- 
lution urging  the  Government  to  appoint  a  new  commission,  containing 
representatives  of  industry  and  labour,  to  reconsider  the  currency  policy 
in  the  light  of  recent  developments.  The  I'esolution  has  been  submitted 
to  the  Prime  Minister  and  Chancellor  of  the  Exchequer,  and  in  the 
accompanying  letter  from  the  President  of  the  Federation  (Sir  Peter 
Rylands)  reasons  are  given  for  urging  the  revision  of  the  jjresent  policy. 

*  *         *  * 

Argentine  Commercial  Position. 

According  to  the  Commercial  Secretary  to  H.M.  Legation-  at  Buenos 
Aires,  the  commercial  situation  in  Argentina  continues  to  be  unfavour- 
able, but  the  depression  and  uncertainty  are  less  severe  than  elsewhere, 
and  perhaps  offer  a  sounder  basis  for  hopes  of  an  earlier  recovery.  The 
financial  stringency  is  not  so  acute,  for,  as  there  was  no  inflation,  the 
country  has  not  suffered  from  the  effects  of  deflation  ;  and  the  higher 
purchasing  power  acquired  during  the  war  remains  intact.  The  Argen- 
tine is  not  a  manufacturing  coiuitrj-,  and  there  has  been  no  sensible 
increase  in  unemployment  in  non-industrial  occupations. 

The  imjxirt  trade  in  practically  all  lines  is,  however,  stagnant.  Customs 
warehouses  are  full  of  merchandise,  almost  entirely  of  United  States 
origin,  of  which  importers  have  refused  to  accept  delivery.  Liquidation 
of  these  accumulations  is  partly  proceeding,  at  a  sacrifice  reacliing  in 
extreme  cases  40  and  50  per  cent.  German  goods  at  low  prices  in  such 
lines  as  Germany  is  able  to  offer  are  being  bought.  Goveniment  ])ur- 
chasing  departments  have  taken  advantage  of  the  break  in  prices  to 
come  into  the  market  for  large  quantities  of  machinery  and  material 
urgently  required  for  railways  and  public  works,  but  in  almost  all  cases 
German  firms  have  quoted  and  secured  contracts  at  prices  which  no 
British  or  American  firm  could  entertain  under  prevailing  conditions. 

Causes  of  Stagnation. 
The  developments  which  have  caused  the  present  situation  are  the 
familiar  ones  :  over-ordering  owing  to  the  optimism  which  prevailed  in 
the  post-war  boom  and  difficulties  in  obtaining  full  deliveries  if  normal 
orders  were  placed  ;  restriction  of  consumption,  due  to  the  refusal  of 
consumers  to  purchase  at  high  prices,  and  the  resistance  of  retailers 
against  making  reductions  in  prices  :  heavy  shijiments  on  delayed  orders  ; 
cancellations  in  anticipation  of  a  break  in  prices  :  and  rejection  of  goods 
after  arrival  by  importers  to  avoid  losses  caused  by  the  fall  in  prices  and 
adverse  movement  of  the  exchanges.  Very  few  commercial  failures  have 
occurred,  considering  the  stringency  of  the  situation,  but  in  present 
circumstances  it  would  appear  advisable  for  British  firms  to 
confine  credit  shipments  to  substantial  customers,  to  obtain  revised 
reports  of  customers'  standing,  and  to  accept  cancellations  of  pending 
orders  where  the  alternative  is  the  greater  evil  of  rejection  after  arrival. 
Onslaughts  on  British  commercial  supremacy  in  the  Argentine  market — 
one  by  the  Germans  before  the  war  by  means  of  cheapness  and  exces- 
sive credit,  and  the  other  by  Americans,  who  had  the  advantage 
of  war-time  conditions,  but  "the  British  methods  of  trading,  of 
reasonable  credit  and  quality  of  goods  have  survived  both  ordeals,  and 
there  can  be  little  doubt  that  British  traders  have  profited  most  from 
their  trading  connection  with  the  Argentina.  The  value  of  the  exports 
from  the  United  Kingdom  to  Argentina  in  191.3,  1919  and  1920  were 
respectively  £22  640  94.3,  £21  217  214  and  £42  839  819,  but  imports  into 
the  United  Kingdom  from  Argentina  exceed  those  from  any  other 
country  except  the  United  States,  amounting  to  £128  038  642  in  1920. 


Electricity  Supply. 

Mansfield  Corporation  has  been  authorised  to  borrow  £2  286  for 
feedei-s  and  distributors  in  connection  with  the  housing  scheme  at  Mans- 
field-Woodhouse. 

Sudbury  Town  Coimcil  has  asked  for  tendera  for  ijublic  lighting, 
partly  by  electricity  and  partly  by  gas,  which  are  to  be  considered  at  next 
month's  meeting. 

The  Burnley  Electri  cal  Engineer  has  reported  that  through  industrial 
disputes  the  additional  generating  plant  on  order  will  not  be  available 
to  meet  next  winter's  load. 

Steyning  Parish  Council  has  accepted  the  oft'er  of  the  Stej-ning 
Electric  Lighting  Company  for  the  electric  lighting  of  the  streets  at 
£2  1 9s.  6d.  per  lamji  per  annum. 

Chichester  City  Council  has  acquired  the  local  electric  supply  works 
for  £16  500  and  an  Electricity  Committee  has  been  constituted  in  order 
to  carr}'  on  the  undertaking. 

The  Minister  of  Transport  has  confirmed  Special  Orders  made  by  the 
Electricity  Commissioners  in  regard  to  the  Urban  Districts  of  Bedwas 
and  JIachen,  Panteg  and  Rise  A. 

Wimbledon  Council  has  appointed  Messrs.  C.  P.  Sparks  and  Partners 
as  consulting  engineers  in  connection  with  the  electricity  undertaking, 
at  an  annual  fee  of  300  guineas. 

Warehaji  and  Purbeck  Rural  Council  has  decided  to  support  the 
application  of  the  Wareham  Electric  Supply  Company.  Ltd.,  for  a 
Special  Order  to  supply  electricity  in  parts  of  the  district. 

The  Sevenoaks  Rural  Council  has  granted  permission  to  the  Sevenoaks 
and  District  Electricity  Company  to  erect  overhead  lines  in  the  district 
for  the  supply  of  electricity  to  villages  in  the  Council's  area. 

The  Hove  Corporation  has  increased  the  charge  for  electric  power 
by  a  halfpenny  per  unit. 

The  Works  Committee  intend  to  introduce  electric  vans  for  refuse 
collection,  and  to  destroy  the  stuff  by  means  of  mechanical  crushers. 

Teignmoutu  Council  has  assented  to  the  application  of  Messi-s.  J.  &  W- 
Purves,  of  Exeter,  for  a  SiJecial  Order  to  amend  their  electric  lighting 
order  of  1914  so  as  to  give  a  supply  of  electricity  to  the  town  and  to 
Shaldon. 

Mr.  Frank  Gibbs,  of  Beach  Shipj'ard,  Shoreham,  W.  Sussex,  is 
applying  to  the  Electricity  Commissioners  for  a  Special  Older  to  authorise 
the  provision  and  distribution  of  electrical  energy  in  Shoreham  Urban 
District  and  the  parish  of  Lancing. 

Weybridge  Urban  Council  has  been  informed  by  the  Ministry  of 
Transport  that  they  had  refused  to  allow  the  LTrban  Electric  Supply 
Company  to  increase  the  present  maximum  2^rice  of  lOd.  per  unit, 
but  the  matter  would  be  reconsidered  in  six  months. 

HuDDEESFiELD  Corporation  is  applying  to  the  Electricity 
Commissioners  for  an  amendment  of  the  proposed  area  of  supply  under 
the  Special  Order  (relating  to  extension  to  Kirkheaton,  &c.)  now  befoie 
the  Commissioners,  by  the  inclusion  of  Mai-sden  Urban  District. 

An  application  has  been  made  to  the  Electricity  Commissioners  by 
Lord  Meston,  Sir  Geo.  Young,  Mr.  R.  N.  Caught  and  Mr.  H.  E.  Cooper 
fora  Special  Order  to  authorise  them  to  generate  and  distribute  electrical 
energy  in  part  of  the  Rural  district  of  Cookham,  Berkshire. 

Owing  to  complaints  of  a  nuisance  at  the  Hylton-road  electricity  station 
Worcester  Corpoi-ation  has  decided  to  install  plant  for  the  suction 
system  of  removal  of  flue  dust  and  ashes  from  below  boiler  furnaces  and 
chambers,  and  to  construct  additional  soot  chambers  at  a  cost  of  £800. 

An    arrangement    has    been    made    between    the    Birkenhead    and 
Wallasey  Corporations  for  the  supply  of  electricity  from  Wallasey  to 
Birkenhead  with  a  minimum  payment  by  the  latter  authority  of  £3  500, 
and  Birkenhead  Council  has  accepted  a  tender  for  laying  a  feeder  cable 
at  a  cost  of  £9  240. 

The  Folkestone  Electricity  Supply  Company,  Ltd.,  has  applied  to 
the  Electricity  Commissioners  for  a  Special  Order  to  authorise  the 
amendment  of  the  Folkestone  Electric  Lighting  Order,  1896,  by 
the  inclusion  of  Cheriton  U;'ban  District  and  j^art  of  Elham  Rural 
District  in  the  area  of  supply. 

Two  engineers  of  the  General  Electric  Company  waited  on  the  Llan- 
dovery Council  last  week  in  regai-d  to  a  proposed  electric  supply  scheme. 
Thi-ee  separate  schemes  were  submitted,  the  cost  ranging  between 
£6  237  and  £8  000.  One  of  the  members  has  given  notice  of  motion  fo  r 
the  next  meeting  that  electric  supply  be  introduced. 

Hampstead  (London)  Borough  Council  has  instructed  Mr.  J.S.  High- 
field  to  report  on  the  question  of  abandoning  the  generation  of  elec- 
tricity and  of  relying  en'irelyon  a  bulk  supply.  The  Council  has  agreed 
to  raise  a  loan  of  £38  693  for  electricity  purj^oses,  and  to  apply  to  the 
Electricity  Commissionei's  for  sanction  to  borrow  £10  000  for  mains. 

The  WoOL■v\^CH  Borough  Council  has  agreed  with  Erith  Urban  Council 
to  supply  electrical  energy  to  a  large  consumer  in  Erith.  The  minimum 
demand  will  be  1  500  000  units  per  annum,  but  it  is  anticipated  that 
the  consumer's  requirements  will,  in  the  near  futui'e,  increase  the  total 
output  of  the  Woolwich  station  by  approximately  33  per  cent. 

The  Walsall  Electric  Supply  Committee  has  iiresented  a  report  ou 
the  organisation  of  supply  in  the  West  Midlan-ds  Electricity  Dis- 
trict, into  which  the  Electricity  Commissioners  will  hold  an  inquiry 
on  the  31st  inst.  The  Committee  has  been  authorised  to  dejiosit  with 
the  Commissioners  their  observations  and  objections,  and  to  take  such 
other  steps  as  they  deem  necessary. 
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The  total  revenue  of  the  Glasgow  Corporation  Electricity  Department 
for  the  year  ended  May  31  amounted  to  £1  311  951.  an  increase  of 
£334  4()."i  over  the  previous  year.  The  costs  wei-e  £902  424,  an  incn-ase 
of  £1SH  973.  and  after  providing  for  inten-st.  sinking  fund,  and  dcprecia- 
tum  (£4(19  374)  there  is  a  surplus  of  £151.  contrasted  with  a  deficit  last 
year  of  £54  614.  The  Electricity  Committee  states  that  in  view  of  the 
adverse  circumstances,  due  to  shortufic  of  jilant  (which  was  accentuated 
by  the  breakdown  of  new  generators  at  Dalmarnock  works  in  December 
last),  and  the  drop  in  the  consumption  caused  by  the  dispute  in  the 
mining  industry,  the  i-esnlt  of  the  year's  operations  is  more  favourable 
than  might  have  been  expected. 

The  dispute  between  Dover  Cor|>oration  and  the  Electrical  Power 
Engineers"  Association  has  been  settled  amicably.  As  a  result  of  nego- 
tiations between  the  oflicials  of  the  E.P.E.A.  and  members  of  the  Dover 
Electricity  Committee,  the  latter  agreed  to  ivoommend  the  Council  to 
continue  the  application  to  the  technical  staff  of  the  electricity  under- 
taking of  the  conditions  of  employment  and  schedule  of  salaries  recom- 
mended by  the  National  .Joint  Board.  Certain  difficulties  experienced 
by  the  Corporation  in  the  application  of  the  schedule  were  also  cleared 
up.  and  the  salaries  of  two  of  the  members  concerned  have  been  adjusted 
in  accordance  with  it. 

The  Sw.ANSEA  Corporation  electricity  department  made  a  profit  of 
£3  876  in  the  year  ended  March  last.  In  making  this  announcement  at 
a  meeting  of  the  committee  last  week,  the  chairman  (Col.  A.  Sinclair) 
observed  that,  as  they  were  the  only  undertaking  that  had  advanced 
their  charges  only  .iO  per  cent.,  that  coal  had  been  scarce,  and  that  they 
had  teinporarily  lost  sone  of  their  customei-s,  he  regarded  the  result  as 
splendid.  The  total  expenses,  exclusive  of  loan  charges,  were  £80  549, 
compared with£56  251  lastyear.andthetotalincome  £!06  413, compared 
with  £77  390.  Loam  charges  amounted  to  £22  035,  against  £16  780.  A 
votc^  of  thanks  was  accorded  to  the  borough  electrical  engineer  (Mr. 
J.  W.  Burr),  to  the  chairman,  vice-chairman  and  staff. 

The  report  on  the  working  of  the  Leeds  Electricity  Department 
for  the  year  ended  March  31  last  states  that  consumers  increased  by  2  636 
13-32  per  cent.),  but  trade  depression  during  the  latter  part  of  the  year 
caused  the  units  sold  for  power  purposes  to  remain  practically  stationary. 
Units  sold  for  all  purposes  were  63  921813,  an  increase  of  898  311. 
Heatmg  consumers  increased  from  2  140  to  2  605  and  their  apparatus 
from  5  077k\V  to  6  543kW.  The  branch  of  the  business  showing  the 
liighest  increase  was  that  of  residential  bulk  supplies  (at  id.  per' unit 
plus  a  charge  based  on  the  rateable  value  of  premises).  The  number  of 
consumers  on  this  .system  increased  f  mm  596  to  793  and  their  consumption 
from  712  800  to  908  409  units.  The  maximum  load  on  the  works  was 
29  090kW,  compared  with  29  210kW.  The  capacity  of  the  station 
remams  at  51000  kVV,  but  contracts  have  been  let  "for  a  12  000  kW 
turbo  alternator  with  boilers,  switchgear,  &c.  Revenue  was  £519  021 
(compared  with  £468  718), gross  profit  was  £205  966  (£230  895)  and  net 
profit  £30  269  (£44  409). 

Electric  Traction. 

Dartford  Urban  Council  has  applied  for  a  loan  of  £2  000  for  capital 
cxi>enditure  on  the  tramways,  and  £10  OOO  for  the  repair  of  the  track. 

At  the  recent  conference  of  the  Institute  of  Cleansing  Superin- 
tendents, Mr.  J.  A.  Ardern,  of  Rochdale,  read  a  Paper  on  "  Technical 
Cleansing  Work,"  and  on  the  question  of  haulage'  in  connection  with 
cleansing  work,  he  expressed  himself  in  favour  of  the  steam  wagon, 
but  for  the  shorter  distance  work  of  refuse  collection  he  considered  the 
electric  was  the  ideal  veliicle.  A  propnly  managed  utilisa'ion  refuse 
plant  should  fii-st  of  all  produce  from  house  refuse  the  power  and  light 
required  for  its  own  works  or  depot,  and  salve  those  materials  which  paid 
for  the  process. 

The  Birmingham  City  Council  arc  recommended  to  promote  a  Bill  for 
the  purpose  of  authorising  various  public  works,  including  general  powers 
to  run  trackless  tramcars  on  any  route  in  the  city.  The  Tramways  com- 
mittee propose  to  run  trackless  cars  on  the  Nechells  route,  and  the  Minis- 
try of  Transport  has  agreed  to  the  change  in  view  of  the  fact  that  a  rail 
service  has  been  in  existence  over  the  route  for  some  time.  The  Ministry, 
however,  suggest  that  in  the  next  Bill  the  Corporation  promote  they  slia"ll 
take  comprehensive  powei-s  for  the  extension  of  the  system  if  it  is  so 
desired.  The  committee  point  out  that  the  cost  of  reconstracting  the 
permanent  way  would  be  £90  000  and  that  of  installing  the  new  system 
£54  000.  There  would  be  an  estimated  sa%-ing  in  capital  expenditure 
of  £54  000  and  an  estimated  profit  on  working  the  raillcss  vehicles  of 
£3  122  per  annum  after  paying  interest  and  sinking  fund  on  the  new 
capital^equired,  as  against  a  loss  of  £3  340  in  the  case  of  a  tramway. 

The  accounts  of  Glasgow  Tbaimwavs  Department  for  the  year  encfed 
May  31  show  total  revenue  £2  .392  8.54,  compared  with  £1  721  578  in 
previous  year,  working  expenses  £1937  644  (£1558  161),  including 
jmyment  to  employe<-s'  de])endent3.  Interest  required  £0  925  (£3  891), 
^'"Vi"  '""'1  *•"- ""-t  (£1714)  and  pro])erty  and  income  tax  £70  813 
(£81  L9.J),  and  after  providing  for  rcnt«  for  leased  tramways,  pariiamen- 
tary  r-xpcnses,  depreciation  allowance,  &c.,  there  was  a  net  profit  of 
^  i?,Z"^  ^?t"""^*  "  '^''''"■''  "^  ^108  531).  Total  revenue  per  car-mile  was 
:-l-34/d.  (la-616d.)  and  w.irkmg  expenses  including  payments  to  depen- 
dents, were  17-286d.  (14I34d.).  Passengers  carried  were  447  601  811 
(509  339  880)  and  car-miles  nm  26  902  874  (26  459  015).  Total  capital 
exiKiulilure  amounts  to  £4  054  892.  and  the  total  amount  of  sinking 
fun<  IK  £3  839  546.  general  reserve  £23  727  and  depreciation  and  renewals 
fund  £470  804.  A  10  000  kW  turbine  set  has  been  ordered  for  Pinkston 
power  station.  Average  cost  of  coal  for  Pinkston  power  station  was 
£1  178.  53d.  (£1  98.  10}d.).  There  are  026  cars  in  stock  (an  increase  of 
29),  of  which '694  are  top-eovcred. 


Imperial  and  Foreign  Notes. 

For  the  extension  of  the  Mauritius  Telephone  System  orders  for 
new  switchboards  and  other  telephone  material  have  been  placed  in  this 
country. 

Several  important  subjects  were  considered  on  Monday  by  the  Special 
Committee  of  the  Imperial  Conference.  On  the  question  of  wireless 
telephony,  statements  were  made  by  the  Postmaster  General,  by  Sir 
Henry  Norman  and  by  Prof.  W.  H.  Eccles,  and  a  resolution  was  passed 
recommending  that  the  developments  in  wireless  telephony-,  whether 
by  Governmental  or  by  private  enterprise,  should  be  investigated  and 
technical  reports  furnished  to  the  Governments  of  the  Dominions  and 
of  India. 

In  regard  to  the  subject  of  an  empire  patent  a  resolution  was  passed 
recommending  that  a  conference  of  representatives  of  the  Patent  Offices 
of  the  Dominions  should  be  held  in  London  at  an  early  date  to  consider 
the  practicabiUty  of  instituting  a  system  of  granting  patents  which  should 
be  valid  throughout  the  British  Empire. 

The  Committee  also  considered  the  recent  representations  made  on 
behalf  of  the  Empire  Press  Union  and  the  Newspaper  Proprietors'  Asso- 
ciation. The  Committee  endorsed  the  resolution  passed  at  the  second 
Imperial  Press  Conference,  held  at  Ottawa  in  1920,  that  any  assistance 
given  by  the  Governments  of  the  Empire  towards  the  reduction  of 
rates  for  Press  services  by  wireless  and  cable  should  appear  specifically 
in  the  estimates  of  public  expenditure,  and  should  be  so  directed  as  not 
to  affect  the  quality  of,  the  news  service  supplied  or  the  freedom  of 
the  newspapers  so  served.  The  Committee  sympathised  with  the  object 
of  reducing  rates  for  Press  messages  and  recommended  the  most  favour- 
able examination  by  the  Governments  concerned  of  any  practicable 
proposals  to  this  end. 

It  is  stated  by  the  BerUn  "  Lokal-Anzeigcr  "  that  negotiations  are 
proceeding  between  the  German  postal  authorities  and  representatives 
of  the  Mackay  Company  regarding  the  laying  of  a  direct  Submarine 
Cable  between  Germany  and  the  United  States.  A  similar  concession 
is  being  requested  by  the  Western  Union  Telegraph  Company,  and  there 
are  also  conversations  as  to  the  erection  of  radio-telegraph  stations. 

H.M.  Consul  at  Liege  (Mr.  J.  Pyke)  announces  that  a  contract  has  been 
awarded  to  a  Belgian  firm  for  the  construction  of  a  h.t.  line  of  about  60 
kilometres  (40  miles),  Genck-Hasselt-St.  Trond,  in  connection  with  the 
proposed  electrification  scheme  in  the  Provmce  of  Limburg.  British 
firms  desirous  of  supplyin,g  material  to  the  successful  contractor  should 
communicate  with  H.M.  Consul,  British  Consulate,  Li6ge,  forwarding 
copies  in  duplicate  of  their  catalogues,  &c. 

The  British  Vicc-Consul  at  Granada  notifies  that  the  "  Sociedad 
Anoniraa  Fuerzas  Motrices  del  Valle  de  Leorin  "  has  been  formed  at 
Granada  with  a  capital  of  five  million  pesetas,  for  the  purpose  of  erecting 
and  working  iiy'dro-electric  power-stations  in  the  Vaixb  de 
Lecrin,  Spain.  The  first  station  will  be  on  the  river  Durcal,  where 
4  000  h.p.  -nail  be  utilised.  In  addition  to  the  capital  mentioned,  the 
bulk  of  wliich  has  been  subscribed  by  the  "  Banco  Hispano-Suizo  para 
Empresas  Electricas,"  it  is  intended  to  issue  6  per  cent,  preference  shares 
for  a  further  one  million  pesetas. 

British  business  methods  are  reported  to  be  making  most  gratifying 
improvements  in  the  Peruvian  Postal  and  Telegr.\phic  SER^^CES. 
Delays  of  from  two  to  three  days  in  the  delivery  of  internal  telegrams 
were  common  when  on  May  Day  Sir  William  Slingo,  acting  for  the 
Marconi  Company,  took  over  these  Departments  from  the  State.  So 
great  has  been  the  change  that,  on  three  successive  days  before  the  last 
mail  left  Lima,  not  a  single  telegram  was  left  undelivered  overnight  in 
any  part  of  the  Republic,  and  the  staff  arc  being  given  strictly 
eight-hour  duties. 

Institution  Notes. 

At  the  last  meeting  of  the  Committee  of  the  Association  of 
Consulting  Engineers,  Mr.  W.  Vaux  Graham,  5,  Queen  Anne's  Gate, 
Westminster,  S.W.I,  was  unanimously  elected  Chairman  for  the  ensuing 
year. 

The  Electrical  Trades  Benevolent  Institution  have  received 
a  cheque  for  £76  4s.  2d.  from  the  Cardiff  Local  Advisory  Committee, 
this  sum  being  the  proceeds  of  a  whist  drive  and  dance  recently  organised 
by  the  local  branch  of  the  Electrical  Contractors'  Association. 

A  notice  apix-ars  in  the  "  Gazette  "  that  a  petition  of  the  Institution 
OF  Electrical  Engineers,  prajnng  for  the  grant  of  a  charter  of  incor- 
poration, has  been  presented  to  the  Privy  Council,  and  petitions  for  or 
against  the  grant  should  be  sent  to  the  Privy  Council  Office,  Whitehall, 
on  or  before  Aug.  1. 

It  is  proposed  if  a  sufficient  number  of  candidates  make  apphcation 
to  hold  an  examination  for  associate  membership  of  the  Institution 
of  Electrical  Engineers  in  London  and  at  other  places  ( at  home  and  abroad) 
in  October,  1921.  Entry  tonus  and  full  particulars  may  be  obtained  on 
application  to  the  Secretary  of  the  Institution,  Savoy  Place,  Victoria 
Embankment,  London,  W.C.2. 

The  annual  autumn  meeting  of  the  Institute  of  Metals  will  be  held 
in  Birmingham  from  Sc])t.  21  to  23.  A  number  of  Papers  will  be  pre- 
sented, among  them  being  one  by  Mr.  F.  Adcock  on  "  Electrolytic 
Etching  of  Metals,"  and  another  by  Mr.  S.  Beckinsalc  on  "  Electrons  " 
(the  high  magnesium  alloy).  The  meetings  will  be  held  in  the  mornings 
of  the  days  mentioned,  the  afternoons  being  devoted  to  visits  to  works 
and  the  evenings  to  social  events.  Since  the  inaugural  autumn  meeting 
of  the  Institute  was  held  in  Birmingham  in  1908  the  membership  has 
increased  from  200  to  over  1  300. 
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Miscellaneous. 

On  Saturday  the  Postmastei'-General  (Mr.  F.  G.  Kellaway)  unveiled  a 
Memorial  at  the  G.P.O.  (London)  to  the  89  men  of  the  Central  Telegraph 
Office  who  fell  during  the  war. 

Mr.  R.  A.  Bartram,  a  Sunderland  shipbuilder,  has  given  10  000  guineas 
to  the  SuNDEKLAXD  TECHNICAL  COLLEGE.  Of  this  Sum,  £5  000  will  be 
used  to  provide  an  endowment  fund  for  four  scholarships  in  naval  archi- 
tecture, £4  500  for  building  a  drawing  office  for  naval  architecture,  and 
£400  will  be  devoted  to  the  equipment  of  the  office. 

The  Secretary  for  Mines  has  appointed  a  Mixing  Dangers'  Research 
Board  to  direct  generalh-  the  work  of  research  of  the  Mines  Department 
into  the  causes  of  mining  dangers,  and  to  undertake  the  reorganisation 
of  the  arrangements  for  carrying  out  such  work  at  the  Mines  Depart- 
ment Experimental  Station.  The  members  of  the  Board  are  : — 
Mr.  W.  Walker,  director  of  the  Health  and  Safety  Division  Mines  De- 
partment (chainnan),  Mr.  T.  H.  Mottram  (chief  insjiector  of  mines). 
Sir  R.  A.  S.  Redmavne,  Mr.  Thomas  Richards  and  Prof.  R.  \ .  Wheeler 
(director  of  the  Mines  Department  Exi>erimental  Station). 

An  interesting  conference  of  well-known  employers  and  Trade  Union 
representatives  is  to  take  place  this  week-end  at  the  residence  of  Sir 
Saynuel  Waring,  Footscray,  Kent,  at  which  the  subject  to  be  considered 
is  "  Foreign  Exchanges  and  their  Influence  on  Industry."  The 
gathering  is  one  of  the  series  of  week-end  Conferences  which  have  been 
arranged  under  the  auspices  of  the  Industrial  League  and  Council, 
and,  through  the  generosity  of  prominent  personages  in  the  Commercial 
and  Industrial  world,  are  being  held  at  their  country  residences.  This  is 
by  no  means  the  first  occasion  that  Sir  Samuel  Waring  has  officiated  as 
host  and  presided  over  such  a  gathering,  and  he,  like  many  other  large 
employers,  fully  recognises  the  value  of  such  conferences  at  which 
difficult  industrial  problems  can  be  discussed  from  all  standpoints.  The 
Conference  is  to  be  opened  by  Mr.  H.  G.  Williams,  M.Sc,  M.Eng., 
A.M.I.C.E. 

Catalogues,  Price  JLists,  &c. 

The  Stanton  Ironworks  Company  has  issued  its  monthly  stock  list 
of  c.i.  pipes  for  July. 

Particulars  and  prices  of  "Auto"  electric  flashers  for  electric 
signs,  &c.,  are  given  in  a  leaflet  which  is  being  circulated  by  the  Attracta 
Electrical  Company,  11,  Hanway-place,  0-vford-street,  W.l. 

The  Vincent  Switchgear  Manufacturing  Company,  Vincent  Parade, 
Balsall  Heath,  Birmingham,  have  issued  a  weU-illustrated  price  list  of 
switchgear  manufactured  by  them.  Particulare  of  the  design  andeon- 
struction  of  several  types  of  "Vincent"  switches,  fuses,  distribution 
boards,  &c.,  are  given.  The  companj'"s  manufactures  comply  with 
Home  Office  requirements  and  are  of  sound  construction. 

The  G.  E.  C.  Studio  Arc  Lamp  is  the  subject  of  an  illustrated  pamphlet 
(E.  2  351)  issued  by  the  General  Electric  Company,  Ltd.,  Magnet  House, 
Kingsway,  W.C.  2.  The  lamp,  which  has  been  specially  designed  for 
photographic  and  studio  work,  possesses  several  distinctive  features.  It 
is  of  the  semi-enclosed  type  and  the  high  voltage  long  arc  produced 
yields  the  highest  possible  actimic  values,  giving  much  Ijetter  results 
than  those  obtained  with  an  open  type  arc  lamp.  The  mechanism 
ensures  excellent  control,  there  is  a  total  absence  of  daylight  shadow, 
all  parts  are  accessible  and  simple  in  construction  ;  it  is  easily  trimmed 
and  adjusted  on  the  stand,  &c. 

An  illustrated  four-page  pamphlet  on  the  "  Croydon  "  Electric 
SucTOR  .AND  Blower  has  been  issued  by  Messrs.  Scholey  &  Company, 
Ltd.,  56,  Victoria-street,  S.W.I.  The  suctor  is  used  for  a  variety  of 
industrial  purposes,  including  the  removal  of  dust  from  machinery, 
motor  cars,  &c.  Weighing  only  6  lb.,  tlie  machine  is  made  for  all 
voltages  from  25  to  250  and  the  motors  are  designed  for  either  a.c. 
or  d.c.  circuits.  The  machine  is  also  supplied  as  a  blower  to  be  carried 
by  hand  or  furnished  with  a  sjiecial  stand.  Another  pamphlet,  giving 
particulars  and  prices  of  Scholey  fractional  n.p.  motors  is  also  being 
circulated  by  the  company. 

An  illustrated  pamphlet  of  16  pages  on  "  Improvements  in  Insulating 
Materials,"  which  is  being  circulated  by  Messi-s.  Hightensite,  Ltd., 
Custom  House,  E.,  gives  particulars  of  the  "  hightensite  "  and  ebonite 
insulatoi-s  manufactured  by  them.  Owing  to  the  withdraw-al  from  the 
market  in  1915  of  "  Stabilit,"  a  German  manufacture,  the  present 
company  was  formed,  and  shortly  after  "  hightensite"  was  placed  on  the 
market  here  and  has  proved  increasingly  popular.  It  resists  abrasion 
to  the  same  degree  as  brass,  and  it  is  recommended  for  insulating  purposes 
where  a  hard  rubber  dielectric  is  required,  for  intricate  composite 
mouldings,  &c.  The  pamphlet  gives  a  long  list  of  electrical  and  telegraph 
use^  to  which  it  is  applied,  and  the  report  of  the  National  Physical 
Laboratory  on  the  insulating  and  physical  properties  of  the  material  is 
also  being  circulated. 

A  new  catalogue  of  Prescot  Paper  Insulated  Cables  has  been  issued 
by  the  British  Insulated  and  Helsby  Cables,  Ltd.,  of  Prescot,  Lanes 
and  London.  The  cables  listed  are  manufactured  in  strict  accordance 
with  the  specification  of  the  British  Engineering  Standards  Association 
and  their  distinctive  points  are  briefly  outlined  in  the  pamphlet.  The 
company  supplies  cables  for  all  ele'ctrical,  telegraph  and  telephone 
purposes,  and  tables  are  given  of  the  dimensions,  weights,  resistance,  &c., 
of  the  various  classes  of  l.t.  single,  twin,  concentric,  three-  and  four-core 
cables  for  pressures  up  to  660  V,  h.t.  concentric  three-core  three  phase 
cables  for  pressures  up  to  2  200  V,  e.h.t.  concentric  and  three-core 
three  phase  cables  for  3  300  V,  e.h.t.  three-core  three  phase  cables  for 
pressures  up  to  6  600  and  11000  V  respectively.  Specifications  end 
technical  details  are  included. 


Business  Items,  &c. 

Mr.  Sidney  G.  Jones,  electrical  and  mechanical  engineer,  importer  ami 
exporter,  has  removed  to  72-74,  Victoria-street,  London,  S.W.  1.  Tele- 
graphic addi-ess  :  Jonofied  Sowest  London  ;  telephone  :  Victoria  3650. 

The  Alton  Battery'  Comp.any,  Ltd.,  has  opened  a  branch  office 
at  90/91,  Queen-street,  Cheapside,  London,  E.C.4,  under  the  manage- 
ment of  Jlr.  D.  Mackay  Robertson,  who  will  deal  with  the  sales  of  A. B.C. 
accumulatoi-s,  in  London  and  Home  Counties.      Telephone,  Central  8112. 

Herbert  Geo.  Cayless  and  Percival  Fras.  Geo.  Potter  trading  as  Cay- 
less  &  Potter,  electrical  and  general  engineers,  Gladstone-mews. 
Wood  Green,  Middlesex,  have  dissolved  partnership  so  far  as  concerns 
Mr.  Potter,  who  retires  from  the  firm.  Debts  by  Mr.  Cayless,  who  con- 
tinues the  business  under  the  old  style. 

It  is  refreshing,  in  these  days  of  almost  universal  depression,  to  find 
an  electric  firm  spending  money  on  extensions.  This,  however,  is  the 
happy  occupation  of  the  British  Thomson-Houston  Company,  who 
have  recently  secured  additional  premises  at  National  BuileUngs,  St. 
Mary's  Parsonage,  Manchester,  to  take  care  of  their  increasing  business 
in  that  district  in  connection  with  the  sale  of  Mazda  lamps,  fittings  and 
accessories,  and  to  provide  greater  storage  acconimodaticm.  A  part  of 
the  extension  has  been  tastefully  decorated  and  furnished  as  a  fittings 
showroom,  where  are  exhibited  a  varied  assortment  of  the  many  novel 
and  effective  lighting  appliances  of  the  B.T.-H.  Company,  inclueling, 
amongst  others,  "E3'e-Rest"  indirect  fittings,  semi-ineiirect  fittings, 
Mazdalux  industrial  reflectors,  X-Ray  window  lighting  reflectors,  street 
lighting  anel  other  lanterns,  &c.  Members  of  the  industry  in  Manchester 
and  neighbourhood  are  corelially  invited  by  the  B.T.-H.  Company  to 
visit  the  showroom,  and,  when  occasion  demands,  to  avail  themselves  of 
the  advisory  services  of  the  engineering  staff. 

Bankruptcies,  Liauidations,  &c. 

G.  H.  Gee,  electrician,  10,  Front-street,  Annfield  Plain,  Co.  Durham, 
has  been  adjuehcated  bankrupt. 

Chas.  Aug.  Carpenter,  electrical  engineer,  4-5,  Mason's-avenue, 
London,  E.C.,  has  been  aeljudicated  bankrupt. 

Bertram  Thos.  Dale,  electrical  engineer,  Erick-street,  Newcastle- 
on-Tyne,  has  been  adjudicated  bankrupt. 

Meetings  of  creeUtors  and  contributories  of  the  Stols  Electro- 
phone Company'  ( 1914),  Ltd.,  will  be  held  on  July  26  at  33,  Carey-street, 
London,  W.C.  2. 

The  discharge  of  Geo.  Sutcltffe,  trading  as  George  Sutcliffe  &■  Co., 
electrical  engineer,  22,  Church-street,  Abertillery,  is  suspended  for  two 
years  from  May  25  last. 

A  meeting  to  receive  an  account  of  the  winding  uj)  of  the  Signal 
Electric  Company,  Ltd.,  will  be  held  at  4,  Charterhouse-square 
London,  E.C.  1,  on  Aug.  28. 

The  Electrical  M.ainten.ance  Company  (Liverpool),  Ltd.,  is 
being  wound  up  voluntarily,  and  Mr.  J.  Airey,  8,  Victoria-street,  Liver- 
pool, has  been  appointeel  liquidator. 

Claims  against  Bernard  Esmond  Thomas,  electrical  engineer, 
12,  Castle-meadow,  Nonvich,  are  to  be  sent  by  July  30  to  il  r.  H.  P. 
Gould,  8,  Upper  King-.street,  Norwich. 

Mr.  H.  J.  de  C.  Moore,  2,  Gresham-buildings,  London,  E.C.  2.  has 
been  appointed  trustee  in  the  bankruptcy  of  .John  Henry  Toms, 
electrical  engineer,  13,  Gray's  Inn-road,  London,  W.C. 

A  supplementary  elivielend  (19s.  6Jd.)  is  payable  at  14,  Figtree-lane, 
Sheffielel,  to  creditors  of  Wm.  Hy'.  Pease,  electrical  engineer,  lately 
traeling  at  Royal  Hotel  Shops,  Scarborough,  and  19  &  20,  Baxter-gate. 
Doncaster. 

The  United  Electric  Car  Compajjy',  Ltd.,  is  being  wound  up  vol- 
untarily, and  Mr.  G.  R.  Freeman,  66,  Coleman-street,  London,  E.C.2, 
lias  been  appointed  liquidator.  Claims  are  to  be  sent  to  Mr.  Freeman  by 
Aug.  31.  The  above  notice  is  formal,  and  all  debts  will  be  paiel  in  full  in 
due  course. 

Personal  and  Appointments. 

Rhyl  Couui  11  have  appointed  Mr.  E.  P.  Wright  to  be  electrical  engineer 
to  the  end  of  the  financial  year,  at  a  salary  of  £312,  in  succession  to  his 
brother.  Mr.  E.  H.  Wright,  who  has  had  to  relinquish  the  duties  owing 
to  ill-health.  The  members  of  the  Council  expressed  the  hope  that 
Mr.  Wrights  health  would  soon  be  restored,  and  elescribed  liim  as  a  most 
conscientious  officer. 

Presentations  have  been  made  to  Mr.  A.  J.  Stubbs,  assistant  engincer- 
in-chief  to  the  Post  Office,  and  to  Mr.  Alex.  Moir,  superintendent  engineer 
for  the  London  district,  who  are  retiring  from  the  service  on  pension  at 
the  end  of  the  month.  The  presentations  were  made  by  Sir  Wm.  Noble, 
who  mentioned  that  Mr.  Stubbs  had  served  uneler  seven  engineers-in- 
chief,  while  he  described  Mr.  Moir  as  the  father  of  the  engine-ering 
department. 

Sir  William  J.  Larke,  K.B.E.,  M.I.E.E.,  who  was  knighted  by  the 
King  at  Buckingham  Palace  on  Tuesday,  eiid  much  special  work  for  the 
Ministry  of  Munitions  during  the  war._  He  is  a  member  of  the  Disjiosal 
Board,  and  the  sales  of  nietals,  chemicals  and  exjilosives  for  wiiich  he 
has  been  responsible  run  into  many  miUions  sterling.  His  training  in 
engineering  was  received  at  the  works  of  Messrs.  H.  F.  Joel  &  Co.  anel 
Messrs.  Siemens  Bros.  &  Co.  In  1898  he  joined  the  British  Thomson- 
Houston  Company  at  Rugby,  becoming  manager  of  their  power  and 
mining  dedepartment,  and  from  1912  to  1915  he  was  executive  engineer 
and  assistant  to  the  engineering  elirector  of  the  Company.  Sir  William 
J.  Larke  received  the  O.B.E.  in  1917  and  the  C.B.E.  in  1920. 
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Tenders  Invited. 

Newport  Corporation  invite  tcndoi-s  for  t  lie  supply  of  a  750  k\V  rotary 
converter,  transformers  and  switchgcar.  82)eeili  ations  from  the 
Borough  electrical  and  tramways  engineer,  and  tenders  by  July  25  to 
the  Town  Clerk,  Mr.  Albert  A.  Newman,  Town  Hall,  Newjiort,  Mon. 

Tenders  are  invited  by  Aug.  15  for  the  sui)ply  and  delivery  to  the 
Poatmaster-Generars  Department,  State  of  Tasmania,  of  switchboard 
material.  Tenders,  foniis,  &c.,  from  the  High  Commissioner  for  Aus- 
tralia, Room  E.5,  Australia  House,  Strand,  London,  W.C.2. 

Bristol  Electrical  Committee  invite  tenders  for  the  supply  of  a  3  000- 
k\V  single-phase  and  a  6  000-k\V  S-jihasi-  turbo -alternators,  with  con- 
densing plant  and  auxiliaries.  Specifications  and  forms  of  tender  from 
the  chief  engineer  and  general  manager  {Mr.  H.  Faraday  Proctor, 
M.I.C.E.,  M.l.E.E.)  to  whom  tenders  are  to  be  sent  by  noon,  August  15. 

The  Sccretarj-  of  the  New  ZealaxdPubuc  Works  Tender  Board 
(Wellington)  invites  tenders  (by  Nov.  1)  for  the  supply  and  erection  of 
new  or  secondhand  auxiliary  plant  for  the  Rotorua  electric  supply  as 
follows  : — One  oil  engine  (200  to  250  B.H.P.)  and  one  three-phase  50 
cycle  alternator  of  190-kW  (power  factor  of  08)  with  exciter  and  switch- 
gear.     Specifications  at  Department  of  Overseas  Trade. 

The  New  Zealand  Public  Works  Department  are  calling  for  fresh 
tendera  for  the  supply  and  erection  of  steel  pipe  lines  and  fittings  required 
in  connection  with  the  Mangahao  power  jjlant.  While  the  quantities, 
&c.,  arc  substantially  the  same  as  those  specified  in,  the  original  call  for 
tenders,  some  of  the  conditions  appear  to  have  undergone  modification. 
The  closing  date  for  the  receipt  of  tcndei-s  in  Wellington  is  Nov.  1,  1921. 
Specifications  can  be  inspected  at  the  Department  of  Overseas  Trade. 

Belfast  l\>rporation  invites  tenders  for  the  manufacture  and  erection 
of  one  12  .500-kW  turbo-altemator  with  condensing  plant,  accessories, 
four  water-tube  boilers,  with  super-heaters  and  forced-draught  fans, 
four  fuel-economisers,  two  steel  chimneys,  with  four  electrically-driven 
suction  draught  fans  and  one  electrically-driven  centrifugal  pump. 
Specifications  from  Messrs.  Preecc,  Cardew  &  Rider,  8,  Queen  Anne's- 
gate,  Westminster,  S.W.  1,  or  the  city  electrical  engineer,  Mr.  T.  W. 
Bloxam.  Tenders  to  the  town  clerk,  Mr.  R.  Meyer,  Citv  Hall,  Belfast, 
by  Aug.  22. 

Tenders  are  invited  for  the  supply  of  the  following  plant  and  material 
for  the  Municipality  of  Bulawavo  (Rhodesia)  : — (a)  two  sets  of  gas- 
producing  plant,  (b)  gas  engines,  (c)  3,  with  alternative  of  4,  three- 
phase  300-kW  generators,  (o')  alternative  steam  plant,  (D)  main  switch- 
board, (e)  switchgcar  distribution  and  transformer  houses,  (f)  poles 
and  cross-arms,  (g)  insulators  and  shackles,  (h)  h.-d.  copper  wire,  (J) 
three-core  cable,  (k)  insulated  cable,  (l)  lightning  arresters  and  choke 
coils,  (m)  transformers,  (n)  bus-bar  copper,  insulators  and  Crosby  clips, 
(p)  stay  rods,  stay  wires  and  swivels.  Specifications  from  Messrs.  Davis 
&  Soper,  ;>4,  St.  Mary  Axe,  London,  E.G.  3.  to  whom  tenders  by  Aug.  3. 

The  Victorian  Railway  Commissioners  invite  tenders  (by 
August  10)  for  250  impedance  bonds  for  power  signalling  (Contract 
34  130)  and  56  miles  of  insulated  copper  wire  (Contract  34  131)  ;  by 
Aug.  17  for  renewals  for  3  000  sets  of  caustic  soda  primary  cells  (Contract 
34  145) ;  and  by  Aug.  24,  for  motor  generator  set,  accessories  and  switch- 
gear  for  automatic  telephone  exchange  (Contract  No.  34  132);  also  (by 
Aug.  31)  for  the  supply  and  delivery  of  accumulator  cells  and  accessories 
(Contract  No.  34  171),  including  (a)  100  sets,  140  Ah  capacity  in 
sets  of  12,  and  (6)  32  sets,  200  Ah  in  sets  of  12  cells  (electrolyte 
not  included^  ;  also  for  electric  lighting  equipment  (axle  generator 
system),  including  (a)  45  sets,  30  A  set  for  passenger  car,  (6)  10  sets  30  A 
set  for  van,  (r)  16  sets,  40  A  set  for  special  car  ;  (rf)  72  main  car  switches 
(chopper  or  rotary  type),  and  an  extra  battery,  &c.  Tenders  to  the 
Commissioners,  Spencer-street,  Melbourne,  and  must  be  accompanied 
by  a  preliminary  deposit  of  i  per  cent,  of  the  total  offer.  Local  repre- 
sentation is  essential.     Specifications  at  Pepartment  of  Overseas  Trade. 


Patent   Record. 


Sahsbtiry  Council  has  accepted  the  tender  of  Stuart  &  Moore  for  a 
telephone  fire  alarm  system  at  £700,  plus  £20  for  poles. 

Stef.ney  (London)  Electricity  Supply  Committee  recently  accepted 
the  tender  of  the  Universal  Electrical  Manufacturing  Company  (lowest 
tender)  for  six  feeder  and  six  sub-feeder  boxes  at  £306  (four  tenders 
received  ;  highest  £444)  ;  and  that  of  J.  Downton  &  Company  at  £130 
(including  cost  of  erection)  for  an  indicating,  recording  and  integrating 
steam  flow  meter  for  the  new  10  000-kW  turbo. 

London  Colxty  Council  Establishment  Committee  has  accepted  the 
following  tenders  :  Waygood-Otis,  Ltd.  (lowest  tender),  two-pas.sengcr 
lifts,  £5  (W5  (four  tenders  received,  highest  £6  328);  Express  Lift  Company 
(lowest  tender),  goods  lift,  £1  191  (four  t<'nders  received,  highest  £1  888)"; 
Express  Lift  Comjjany  (lowest  tender),  two  electric  book  lifts,  £1  080  (five 
tenders  received,  hit'hest  £1  743) ;  Dorman  &  Smith  (lowest,  tender), 
main  lighting  switchboard  at  New  County  Hall,  £840  10s.  fld.  (seven 
tenders  received,  highest  £1  1.30  16s.). 

Glasgow  Corporation  has  accepted  the  following  tenders  :  CalL-nders' 
Cable  &  Constniction  Company,  Enfield  Ediswan  Cable  Works,  Ltd., 
W.  T.  Glover  &  Company  and  General  Electric  Company,  12  months' 
supiily  of  cables  ;  Ediswan  Electric  ('iimpany,  Ferranti,  Ltd.,  Chamber- 
lam  &  Hookham  and  Metropolitan-Vickers  Electrical  Company,  12 
months'  supply  of  meters  ;  British  Thomson-Houston  (Company,  rotary 
con\'ertcr,  £9  300:  (Jeneral  Electric  Company,  converter,  £9  074; 
Metropolitan-Vickers  Electrical  Company,  transformers,  £1  550 ;  John- 
ston, Park  &  Company,  electrical  work  in  municipal  buildings,  £6  911  ; 
W.  C.  Martin  &  Companj-,  electric  wiring,  &e.,  at  Knightswood  Hospital. 


SPECIFICATIONS  PDBLISHEDi 

The  foUouirg  absirart  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent  Agents, 
70  and  72.  Chanary-lane,  London.  W  C. 

Complete  SpEciFiCATioNS. 
162  868  Hopps  &  Lodge.    Sparking-plugs  for  internal  combustion  engines.    (43/20.) 
162  880  Calvert.    Sparking  plugs.    (IS  2'20.    Cognate  application,  24  67S/2t.) 
162  889  Feeny     (Wood  Corporation).    Vehicle  lamps,  searchlights  and  other  lamps. 

(24  3,20.) 
162  907  B.  T.-H.  Co.,  Ltd.    (General  Electric  Co.).    Tungsten  alloys  particularly  for 

electric  filaments.     (19,'4,,'20.) 
162  919  Railing.  Garrard  &  McColl.    Protective  apparatus  for  alternating  current 

systems.     (6, 5  20.) 
162  925  Gullifrod.    Glass    reflecting    globe    for   electric   safety    and    other    lamps. 

(13,/S'20.) 
162  926  Veritys,  Ltd.,  &  Thorpe.    Electric  lanterns  or  the  like.    (15/5/20.) 
162  949  Siemens,  Bros.,  &  Co.,  Ltd  ,  &  Ferreira.     Electrically-operated  indicator  or 

annunciator  apparatus.     (4/6/20.) 
162  961  Igranic  Electric  Co.,  Ltd.    (Cutler-Hammer  Manufacturing  Co.).     Electric 

distribution  and  power  transmission  systems.     (21/6/20.) 
162965  Igranic  Electric  Co.,  Ltd.    (Cutler-Hammer  Manufacturing  Co.).    Thermally- 
controlled  electric  circuit  interrupters.     (28/6 '21.) 
162  966  Torrance  &  Torrance.     Electric  generators.    (30/6/20.) 
162  980  Hamlyn.     Electric  light  sconce  fittings.     (27/7/20.) 
162981  Igranic  Electric  Co.,  Ltd.    (Cutler  Hammer  Mfg.  Co.).     Electro-magnetically 

operated  controUing  devices.     (29  7,20) 

162  992  Edison  Accumulators.  Ltd.,  &  Monnot.     Means  for  operating  constant  voltage 

circuits  for  variable-speed  dynamos.     (28/8/20.) 

163  070  Smith  &  Wright.  Aerial  systems  employed  in  wireless  signalling.  (2412/19.) 
163  071  Boydell  &  Sons  &  BoYDELL.  Electric  lamp  casings  and  holders.  (29;12/19.) 
163  072  BuRsiLL.     Improvements  in  variable  electrical  resistances  by  the   jointless 

grading  of  the  resistance  wire  forming  same.     (30/12/19.) 
163  079  B.  T.-H.  Ck).  &  Taylor.    Ventilation  of  dynamo-electric  machines.    (8/1/20.) 
163  083  British  Insulated  &  Helsby  Cables  &  Wn.soN.    Electric  welding  systems 

and  apparatus.     (10/1/20.) 
163  090  B.  T.-H.  Co.    (G.  E.  Co.)    Cooling-devices  for  electrical  apparatus.    (3/2/20.) 
163  092  Handley.     Electric  switches.     (4  2/20.) 
163  094  Enrich  &  Serrano.     Electric  cut-out  systems.     (4/2/20.) 
163  097  B.  T.-H.  Co.  &  Clinker.     Electrical  measuring  instruments.    (9/2/20.) 
163  ill  Railing,  Garrard  &  Wilson.    Electric  starters  and  cut-outs  used  in  connection 

with  electric  lighting  plant  employing  internal-combustion  engines.  (11  2  20.) 
163  1 13  Walsall  Hardware  Mfg.  Co.,  Compson  &  Read.    Combined  electric  switches 

and  wall  plugs  and  sockets.    (1 1 ,2;20.) 
163  117  Macrorie,  Airey,  Morris  &  Shearing.    Wireless  telegraphy  and  telephony. 

(11/2/20.) 
163  118  Macrorie  &  Shearing.    Transmitters  for  wireless  telegraphy  and  telephony. 

(11/2/20.) 
163  129  Railing,   Garrard   &   McCkjLL.     Protective   devices   for   alternating-current 
systems.     (13,2  20.) 
Relates  to  protective  devices  for  alternating-current  systems  for  three  or  more 
parallel  feeders,  and  comprises  controlling  means  involving  either  mechanically- 
tialanced  or  dynamometer  type  relays  wherein  the  coils  of  the  relay  are  arranged 
for  circulating  current  and  normally  carry  the  whole  current  of  the  circulating 
current  system,  operation  being  obtained  by  current  which  spills  into  a  balance 
lead  connecting  equipotential  points  of  the  relays. 
163  136  B.  T.-H.  Co.    (Clough.)    Electric  power  transmission  systems.    (17i2/20.) 
163  153  MossAY.  Mossay  &  C^.  &  Ransome,  Sims  &  Jefferies.  Electric  controllers  for 

use  in  eiectrically-propelled  vehicles  and  other  purposes.     (25/2/20.) 
163  159  Tucker  &  Co.  &  Line.     Electric  switches.     (27/2/20.) 
163  185  B.  T.-H.  Co.  &  Carter.    High-speed  electric  or  other  locomotives.    (26'3/20.) 

(Addition  to  128  106.) 
163  189  Beaver  &  Sun  Electrical  Co.    Fittings  for  electric  gas,  and  like  lighting. 

(31,3/20.) 
163  195  Telegraph  Construction  &  Maintenance  Co.  &  Rokes.     Electric  lighting  of 

buoys  and  the  like.    (16/4/20.) 
163  193  Paulin,  Fortune  &  McLeod.    Telemotor  apparatus.    (20/4/20.) 
163  207  Bergery.     Construction  of  incandescent  electric  lamps.     (13/5/20.) 
163  228  Myers.    Spark-plugs.     (20/7,'20.) 


APPLICATIONS  FOR  PATENTS. 

February  5,  1921. 
4  238  Seymour.     Electric  cables. 
4  239  WooDBURN.     Electric  welding  machines. 

4  247  Automatic  Telephone  Mfg.  Co.  &  Roseby.     Electric  furnaces. 
4  249  Hamilton,  Stone  &  Pile.     Electric  measuring  instruments. 
4  257  Winter.    Switches. 

4  261  Beynon  &  EvANS.     Electric  signal  for  road  transport,  &c. 
4  267  Torrance.     Regulating  current  output  of  generators. 
4  281  Wallace.     Electric  advertising  machine. 
4  285  Burleigh.     Electric  machines. 
4  292  Vandervell  &  Midgley.     Electric  machines. 
4  300  Eckersley,  Stewart,  van  de  Velde  &  Furnival.    Supplying  current  to  valve 

amplifiers. 
4  301  Relay  Automatic  Telephone  Co.  &  Inmah.    Telephones. 

February?,  1921. 
4  320  Brolt.     Dimming  device  for  electric  lamps  for  motor  vehicles. 
4  321   Brolt  &  Holt.     Electric  horns. 

4  325  Priestly. Trolly  poles  attachments  for  electric  trams,  &c. 
4  329  Jeffs  &  Lancaster.     Electric  indicator  or  movable  sign. 
4  345  KiNNAiRD.    (Combined  electric  iron  and  curling-tongs  heater. 
4  359  Hargreaves.     Electric  hair-waving  apparatus. 
4  361  Thompson.     Switches. 

4377  SzARVASY.    Carbon  electrodes.    (29/11/17,  Hungary.) 
4381  B.T.-H.Co.(G.  E.  Co.).     Wireless  signalling. 
4  382  B.  T.-H.  Co.  (G.  E.  Co.).     Electrical  apparatus. 
4  390  Robinson.     Electric  kettles.  &c. 
4  394  Soc.  Anon,  le  Carbone.    Collecting  current  for  vehicles  by  means  of  carbon 

brushes.    (15  10,20,  France.) 
4  408  Siemens  &  Halske  A.  G.     Mercury  vapour  jet  pumps  with  light  arc.     (24,  4  20, 

Germany.) 
4  410  DE  Bruyn.     Rotary  converter  with  variable  tension.    (5,2,20,  Belgium.) 
4  413  Bailey  &  Weir.    Stripping  insulation  and  armour  from  cables,  &c. 
4  432  Waite,  Campbell  &  Gifford      Electric  furnaces  for  non-ferrous  metals. 

February  8,  1921. 
4  446  Bishop  &  Chadwick.    Pulleys  for  trolly  poles.  &c. 
4  454  Crbdenda  Conduits,  Ltd..  &  Davidson.     Electric  toasters,  &c. 
4  459  Aitken.     Automatic  telephone  systems. 

4  474  &  4  475  Francis  &  Dunglinson.     Locking  devices  for  incandescent  lamps. 
4  482  Electrical  Utilities,    Ltd.,   Dalgleish,  Schattner  &   Prentice.    Electric 

cooking  devices. 
4  491  PjcKERSGiLL.     Electric  look  for  railway  coaches.  &c. 
4  495  Western  Electric  Co.    Telephone  repeater  monitoring  system. 
4  506  Gladstone.    Electric  lighting  apparatus. 
4  513  B.T.-H.Co.  (G.  E.  Co.).    Signalling  systems. 
4  516  Metropolitan-Vickers    Electrical    Co.,     Field    &    Neville.     Rotors  for 

generators. 


July  22,  1921. 
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f  charts,  &c. 


4  536  Ges.  fur  Drahtlose  Telegraphie.    Wireless  telephone  transmitters.    (9/2/20, 

Germany.) 
4  538  Gerhold.     Switches. 

February  9,  1921. 
4  588  Morris,  White  &  Taylor.    Cable  junction  boxes. 

4  617  B.  T.-H.  Co.  (G.  E.  Co.).     Electric  lamp  discharge  aevices.  ,„.,,„,,  o  > 

4  619  Metropolitan-Vickers  Electrical  Co.    Circmt-mterrupters.     (zo  4,^0,  U.b.) 
4  663  Walsh.     Heavy  current  transmitter  for  telephony. 
4  664  Ges.    fur   Drahtlose   Teleoraphie.    Wireless  signalling   in    mines.    (9.2.20, 

Germany.)  .  .  .         .    , 

4  667  Morris  Airey,  Prestoh  &  Evershed.    Automatic  cut-out  for  wireless  receiving 

^^^^'  February  10,  1921. 

4  684  Wilkinson.    Steering  indicating  means  for  railless  trams.  &c. 
4  695  Holuday.     Electric  synchronising  of  indications  to  a  plurality  . 
4  698  Hitch.    Conductors  for  telegraphy,  &c. 
4  700  Radio  Communication  Ck).  &  Lea  &  Scott -Taggart.    Radio  receivingsystems,  &c. 
4  720  Soc     "Materiale    Eletiro    Traziome.     Internal    galvanisation    of    insulators 

(12  2  20,  Italy.) 
4  723  Neighbour.    Magnetos. 
4  737  Riley.    Telephones. 
4  743  Weekes.     Electric  heaters  for  liquids. 
4  745  Cochrane  &  Gordon-Hall.    Electric  machines. 
4  749  Howard.     Magnetic  fields  of  electric  machines. 
4  750  Pyne.     Electric  switches. 

4  753  Reyrolle,  Clothier  &  Linstow.    Switchgear. 
4  754  &  4  755  Bayley.     Electric  terminals. 
^  761  Santuari.    Recovery  of  energy  in  railway  systems  employing  series-connected 

d.c.  motors.     (12,3  20.  Germany.) 
4  772  Relay  Automatic  Telephone  Co.    Automatic,  &c.,  telephone  systems.    (11,2,20, 

Sweden.) 
4  777  Baron  (Aldendorff).    Electro-mechanically  controlled  telephone  system. 
4  778  B.  T.-H.  Co.  &  Young.    Magneto-electric  machines. 

February'!!,  1921. 
4  80!  Byrne.     ElectUv-l  apparatus. 
4  858  Michel.     Electrodes. 

4  865  Western  Electric  Co.     Measuring  unbalance. 
4  889  Howes  &  Burley  &  Curnow.     Electric  lamps  for  road  vehicles. 
4  896  Marks  (Siemens-Schuckertwerke).    Arrangement  of  insulators  of  precipitating 

installations. 
4  897  SiEMENS-ScHUCKERTWERKE.    Arrangement    of    h.t.    insulators   of  precipitating 

installations.     (!  1;'2,'20,  Germany.) 
4  904  B.  T.-H.  Co.  (G.  E.  Co.).     Electron  discharge  devices. 
4  907  Radio  Communication  Co.  &  Scott -Taggart.     Radio  signalling  systems. 
4917  Sykes.    Telephone  transmitters. 

February  12,  1921. 
4  958  Campos.    Connection  system  for  transformers.    (!2j2/20,  Italy.) 
4  959  Coleman.     Electro-magnetic  tractor. 
4  990  PoNSFORD.     Motors. 

4  995  General  Electric  Co.  &  Bartlett.     Electron  discharge  devices. 

5  001  British  Electric  Transformer  Co.  &  Roothaan.    Coils  for  transformers. 
5  014  Strickland.     Lamp  holder. 

5  015  MoRRis-AiREY,   Shearing  &  Preston.     Reduction  of  interference  in  wireless 
telegraphy,  &c. 

February  !4,  192!. 
503!  MuNRO.    Conductors  for  internal  wiring. 
5  042  Crabtree.     Electric  plug  and  socket  couplings. 
5  050  Strickland.     Interchangeable  electric  holder  adaptor. 
5  059  Catterson-Smith  &  Stopford.    Detecting  or  measuring  electric  currents. 
5  095  Metropolitan-Vickers  Electrical  Co.    Measurement  of  polyphase  currents. 

(!3  2,20,  U.S.) 
5  096  Metropolitan-Vickers    Electrical  Co.      Electrical   measuring    devices   for 

polyphase  circuits.    (13/2/20,  U.S.) 
5  100  OsTlNS.     Electric  lamp-holders. 
5  102  Adamson.    Electric  wires  or  conductors. 

5  107  Thorpe  Electric  Corpn.    Transformer-rectifier  using  both  halves  of  alternating- 
current  waves.     (23/12/20,  France.) 
5  112  B.T.-H.Co.(G.E.Co.)    Electro-deposition  of  metals. 
5  124  McCrudden.     Dead  cable  indicator. 

5  134  Allgemeine  ElektricitatsGes.    Fre-heaterforairin  furnace  plants. 
5  139  Walker.    Electric  contact  device 

February  15,  1921. 
5  144  Cornish.    Termina  Ipieces  for  electrit  conductors. 
5  145  Cornish.    Switches. 
5  1 70  Wardle  Engineering  C^.  &  Hopwood.    Anti-vibration  devices  for  supports  of 

electric  lamps,  &c. 
5  173  EccLEs  &  Leyshon.    Circuits  for  magnifying  or  transforming  changes  of  voltage 

or  current. 
5  206  Dehn.    (Takamine  Commercial  Corpn.)    Alternating  current  relay. 
5  210  Mead  &  Jeffery.     Holders  for  incandescent  lamps. 
5  211  Mead  &  Jeffery.     Incandescent  lamos. 
5  216  Vandervell&Midgley.     Electric  machines. 
5  217  Vandervell  &  Midgley.    Switchboards  for  motor 
5  223  Cristiani  &  Sacerdote.     Thermo-electric  heat-a 

5  231  B.T.-H.  Co.  &  Elexanderson.     Generation  of  high-frequency  currents. 
5  232  B.T.-H.  Co.  &  Alexanderson.     Radio  transmitting  systems. 
5  235  Barber,  Burr  &  Merry.     Electric  light  pendants. 
5  239  Kellendokfer.     Cut-outs  for  electric  circuits. 
5  246  Silica  Syndicate  &  Reynolds.    Mercury  vapour  lamps. 
5  248  Morrell  &  Townsend.     Measuring  length  of  electric  waves. 

February  16,  1921. 
5  259  Taylor.    Transmission  systems. 

5  286  Oppalfrus.  Electric  globes  or  tubes  for  advertising  signs,  &c. 
5  293  Moores  &  Stewart.  V/ireless,  &c.,  telegraphy  and  telephony. 
5  340  Newman.     Incandescent  lamps. 


devices  for  distribution  systems. 
mer  Mfg.  Co.)    Switches. 

Mfg.  Co.)    Electric  regulators. 


5  341  Damey.     Switches 

5  345  B.  T.-H.  Co.  &  Pearce.     Protecti 

5  347  iGRANic  Electric  Co.     (Cutler-H 

5  348  iGRANic  Electric  Co.     (Cutler-H, 

5  359  &  5  361  CuLLiN.     Insulation  for  armatures. 

5  362  CuLLlN.     Machine  for  positioning  armature  windings. 

5  363  CuLLiN.    Armature  winding. 

5  364  CuLLlN.     CoU  winder. 

5  365  CuLLiN.    Armature  winding  testing  mechanism. 

5  374  Fletcher  &  Saunders.     Electric  light  fittings. 

5  382  Metallurgie  Electrique.     Electric  insulators.    (27/9/20,  France.) 


5  393  Richards.    Accumulators. 

5  394  Lederer.     Electric  measuring  instruments  of  hot 

5  411  Cadbury.     Motor  controllers. 


?type.    (25  2  20.  Austria.) 


5  432  &  5  433  Savaker.    Gas  t. 

5  436  Taylor.    Transmission  systems. 

f  US  Radio  Communication  Co.  &  Scott-Tagcart.    Wireless,  &c.,  signalling  systems 

5  459  HiGHFiELD  &  Calverley.    Commutafots. 

S  460  Highfield  &  Calverley.     Electrical  insulating  members. 

5  465  Davis.    Vent  plugs  for  accumulators,  &c. 

5  467  Grf.ville  &  Read.     Interrupters. 

5  4b3  Greville  &  Read.     Electro-medical  apparatus. 

5  490  Eastern  Telegraph  Co.  &DAVIES.     Electric  signalling. 

5491   Drenhan.    Cables  or  conductors. 


Gompanies'    Reports,   &c. 

The  Cloxtakf  and  Hill  of  Howth  Tkamroad  Company  )u,s  de- 
clared an  interim  dividend  of  3s.  per  share. 

The  following  companies  were  STKiTK  off  the  Registep.  of  Joint 
Stock  Companies  on  July  1  :  Colston  Electrical  Works,  Globe  Asso- 
ciated CaUe  &  Telegraphic  Services,  Stolz  Electrophone  Company  (1913). 
The  directors  of  the  BorKXEMorTH  &.  Poole  Electricity  Supply 
CoMP.ANY,  Ltd.,  have  declared  interim  dividends  upon  the  4J  per  cent, 
preference  and  6  per  cent,  second  preference  shares  and  an  interim  divi- 
dend on  the  ordinary  shares  at  the  rate  of  5  per  cent,  per  annum,  less  ta.x, 
and  payable  Aug.  15. 

The  net  profit  of  the  Lima  Light,  Powee  &  Tkamways  Company 
for  1920  was £p.  143  347.  The  dividends  distributed  absorbed  £p.ll3  .546. 
The  sum  of  £p.l5  000  has  been  allocated  for  cost  of  stores,  £p..5  200 
to  cost  of  extraordinarj-  repaii-s  and  £p.9  600  reserved  for  bad  debts, 
learing  £p.95  091  to  be  carried  forward  as  in  1919. 

The  revenue  of  the  Tramways  &,  Light  Railways  Estates  Company. 
Ltd.,  for  1920  was  £806,  and  after  deducting  administration  and  general 
expenses  and  adding  £319  brought  forward,  the  available  total  wast.Siio- 
The  directors  have  applied  £100  to  reduction  of  goodwill,  £100  to  reserve, 
and  after  paying  a  dividend  at  the  rate  of  3  per  cent  for  the  year,  £213 
has  been  carried  forward. 

The  profits  of  the  Horseley  Bridge  and  Engineering  Company, 
Ltd.,  for  the  yearended  March  31  last  amounted  to  £30  784,  after  charging 
all  expenses  of  administration.  &c.,  and  with  £11  601  brought  forward 
the  amount  available  for  distribution  is  £42  385.  The  directors  have 
declared  a  dividend  for  the  year  of  8  jjer  cent,  (ta.^  free),  and  £10  000 
placed  to  reserve  fund  leaving  to  be  carried  forward  £12  385. 

The  total  receipts  of  the  Yorkshire  (Woollen  District)  Electric 
Tramways,  Ltd.,  for  1920  were  £148  077,  against  £125  161  in  1919. 
After  setting  aside  £23  000  to  renewals  fund,  and  deducting  expemses, 
&c.,  the  balance  was  £19  682,  while  £9  677  was  brought  forward.  The 
sum  of  £8  000  is  placed  to  reserve,  and  a  dividend  at  the  rate  of  6  per 
cent,  for  the  year  is  proposed  (of  which  2i  jier  cent,  has  been  paid), 
lea\-ing  £9  357  to  be  carried  forward. 

The  accounts  of  Greenwood  &  B.iTLEY',  Ltd.,  for  the  vear  ended 
March  31  show  a  profit  of  £23  433, and  with  £25  308  brought  forward 
the  total  is  £48  741.  A  sum  of  £6  000  has  been  allowed  for  depreciation 
and  the  interim  dividends  paid  in  February  last,  preference  3J  per  cent, 
and  ordinary  2J  per  Cent,  absorbed  £18  224,  leaving  £30  517.  Final 
dividends  are  recommended  for  the  year  of  3™  per  cent,  on  the  preference 
and  2 J  per  cent,  ordinary  shares,  absorbing  £8  710,  leaving  to  be  carried 
forward  £18  294. 

The  acpounts  of  Pernameuco  Trajiway'.s  &  Power  Company  for 
1920  show  a  profit  (including  balance  brought  forward,  &c.)  of  £109  567. 
Deducting  £51  149  for  debenture  interest,  £10  230  transferred  to  capital 
reserve.  £6  800  interest  on  8  per  cent,  notes,  £4  177  interest,  discounts, 
&c.,  and  £7  338  for  exchange,  the  balance  available  is  £29  873.  The 
directors  have  placed  £10  000  to  renewal  and  general  reserve  and  £1  500 
to  amortisation  accovmt,  leaving  £18  373  to  be  carried  forward. 

Presiding  over  the  meeting  of  the  Calcutta  Tramway's  Company, 
Ltd.,  last  week,  Mr.  J.  G.  B.  Stone  stated  that  the  traffic  receipts 
increased  by  6i  per  cent,  with  practically  the  same  number  of  miles 
run,  the  passengers  carried  (nearly  53i  millions)  showing  an  increase  of 
6  per  cent.  The  Inilian  expenditure  shows  an  increase  in  wages  and 
salaries,  power  expenses  due  to  enhanced  prices  paid  for  coal,  and 
maintenance  and  repairs,  due  to  exceptionally  heavy  repairs  on  the 
rolling  stock  and  to  abnormal  expenditure  in  making  good  damage  to 
the  electrical  equipments  of  67  motor-cars  caused  by  the  floods  in 
August  last.  The  gross  profit  was  £240  389  and  the  available  balance 
£189  076.  They  were  paying  a  final  dividend  on  the  ordinary  shares 
of  3s.  6d.  per  share,  making,  with  the  dividend  already  paid,  7  per  cent. 
for  the  year,  tax  free  (against  10  per  cent,  for  the  previous  year) ;  £40000 
was  placed  to  reserve  for  depreciation.  £80  000  to  taxation  reserve, and 
after  a  contribution  to  the  staff  provident  fund  of  £2  403,  the  balance 
of  £42  591  was  carried  forward.  Owing  to  the  heavy  increase  in  the 
cost  of  working,  a  new  scheme  of  fares  was  under  consideration  and 
would  be  brought  into  operation  as  quickly  as  possible.  The  loss  of 
revenue  due  to  strikes,  coupled  with  the  drop  in  the  takings  for  the 
onrrentyear  from  other  causes,  had  drained  the  available  cash  resources 
and  further  capital  would  be  required.  There  were  signs  of  improved 
trade    conditions,    to    which   their   traffic    would    quickly    respond. 

Mr.  J.  G.  Stone  presided  over  the  meeting  of  the  Electric  Supply 
Corporation,  Ltd.,  on  the  14th  inst.  and  stated  that  the  increase  in 
gross  revenue  for  the  past  year  was  £22  580.  Excluding  the 
Dumbarton  undertaking  and  the  return  on  investments,  the  gross 
profit  on  the  other  tuidertakings  was  £6  836,  an  increase  of  £3  887  over 
1919.  The  net  revenue  account  showed  that  rejiairs  amounted  to 
£7  196,  an  increase  of  £3  935.  The  cumulative  effect  of  the  increased 
cost  of  repairs,  interest  charges  and  the  reduced  carr}--foi-ward  was  that  the 
balance  was  reduced  to  £3  403,  which  was  the  net  result  for  1920.  In 
towns  other  than  Dumbarton  they  supplied  1416  5.34  units  in  1914and 
in  1920  743  652  units  ;  the  increase  in  average  selling  price  was  .50  per 
cent.  ;  the  cost  of  production  had  risen  149  per  cent.  ;  coal  which  cost 
£5  040  in  1914  cost  £17  213  ;  stores  had  increased  from  £565  toil  417  : 
and  wages  from  £4  385  to  £11960  in  1920.  In  regard  to  maximum 
rates,  they  had  now  got  the  bulk  of  their  undertakings  in  a  satisfactory 
position,  having  obtained  revised  rates  without  any  condition.  The 
maximum  rate  was  now  Is.  per  unit  in  all  towns  except  St.  Andrews, 
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where  it  was  lOd.,  !Ui""'jiiHuii  ijd..  Kxmoutli  Sd.  and  Hitchin  7d.  In 
Exiuiiutli  and  Hitchin  they  were  excluded  from  getting  tlic  proper 
increase  owing  to  the  form  in  which  they  carried  on  those  undertakings. 
The  new  Electricity  Bill,  if  passed,  would  relieve  them  from  t  hat  incubus. 
Apart  from  repairs,  their  position  was  considerablj'  improved,  and  they 
had  reason  to.  think  the  repairs  charge  would  be  materially  reduced 
when  they  got  over  the  arrears.  The  high-water  mark  in  wages  had 
been  reached,  the  cost  of  living  was  falling,  but  coal  prices  were  higher 
than  they  had  ever  been.  There  wa«  still  an  active  demand  for 
electricity. 

Presiding  over  the  meeting  of  Messrs.  Crompton  &  Company,  Ltd., 
last  week  the  chairman  (Mr.  A.  A.  C.  Swinton,  F.R.S.)  said  the  actual 
profits  earned  on  trading  during  the  past  year  were  exceedingly  good, 
but  from  their  trading  profit  they  had  to  deduct  a  large  sum  necessary- 
to  write  down  their  stocks  to  a  safe  figure.  The  expansion  of  their 
foreign  and  export  trade  had  been  vtiy  noticeable.  Profits  in  Australia 
and  India  particularly  were  very  encouraging,  but  the  fall  in  the  value 
of  the  rupee  had  sadly  depleted  their  Calcutta  profits.  The  profit 
shown  was  after  making  pro-\-ision  for  excess-profits  duty,  corporation 
tax  and  income  tax.  Dealing  with  the  heavy  burden  of  taxation, 
Mr.  Swinton  pointed  out  that  on  every  £1  000  they  earned  over  and 
above  the  standard  the  Government  took  £734,  leaving  them  with  £266. 
It  was  with  a  considerable  amount  of  satisfaction  that  notwithstanding 
the  many  and  varied  drains  on  the  profits  the  board  were  able  to  show 
a  net  available  balance  of  £66  291,  against  £52  878  last  year.  The 
directors  proposed  to  carry  to  reserve  £19  500,  bringing  the  reserve  up  to 
£73  000,  and  to  pay,  with  the  interim  preference  dividend,  a  dividend 
on  both  preference  and  ordinary  shares  at  the  rate  of  10  per  cent,  per 
annum,  which  was  the  same  as  last  year,  and  to  carry  forward  £18  370. 
At  the  corrcspondmg  period  of  theyearthe  directors  were  in  the  fortunate 
position  of  having  to  turn  away  business,  but  the  position  had  entrely 
altered.  It  was  true  that  they  finished  off  the  year  at  March  31  with 
a  considerable  amount  of  work  in  hand,  but  in  the  present  condition  of 
trade  new  business  was  difficult  to  get.  There  were  plenty  of  inquiries, 
but  orders  were  not  being  placed.  However,  the  settlement  of  the  coal 
strike  would  undoubtedly  relieve  the  position,  and  they  were  told  that 
there  was  going  to  be  a  very  distinct  revival  in  trade. 


New^  Companies. 

ACCtJMnLATOR  TRUST.  LTD.  (175  551).— Reg.  July  5,  capital  £100 
in  £1  shares,  to  carry  on  business  of  manufacturers'  agents,  &c.  Reg. 
ofticp,  21,  St.  .James's-st.,  S.W.     Private  company. 

GAUNT  &  WILKINSON,  LTD.  (175  555).— Reg.  July  5,  capital  £500 
in  £1  shares,  to  cany  on  business  of  mechanical  and  electrical  engineers, 
steel  manufacturers,  &c.  Directors,  T.  Gaunt,  J.  A.  Wilkinson  and 
S.  Berrisford.  Reg.  office.  Pilot  Works,  C!orporation-st.,  ShefiBeld. 
Private  company. 

OLSEN  ENGINE  SYNDICATE,  LTD,  (175  524).— Reg.  July  2,  capital 
£24  in  Is.  shares,  to  carry  on  business  of  ironfounders,  mechanical  and 
electrical  engineers.  Reg.  office,  2,  Saple  Inn,  W.C.  1.  Private  com- 
pany. I 

S.  ROWLAND  &  COMPANY,  LTD.  (175  599).— Reg.  July  7,  capital 
£3  0011  in  £1  shares,  to  carry  on  business  of  coverers  of  wire  with  all 
materials.  Directors,  L.  Maister.  M.  Cooper,  A.  Simon  and  S.  Rowland. 
Qualification  of  directors,  1  share.  Remuneration  of  directors  to  be 
voted  by  the  company.  Reg.  office,  8,  Str\-pe-st.,  Middlesex-st.,  E.l. 
Private  companv. 

THERMAL  ELECTRIC  WORKS  (H4CKBRIDGE)  LTD.  (175  513).— 
Reg.  July  1,  capital  £2  000  in  £1  shares,  to  carry  on  business  of  mechanical 
and  electrical  engineers.  Directors,  M,  N,  Kearney,  E.  Swainson  and 
W.  Makin.     Reg.  office,  Hackbridge,  Surrey.     Private  company. 


Books  Received. 

(Copiss  of  the  undermentioned  works  can  bo  had  from  The  Elbctriciah  Offices  on 
receipt  of  published  price, plus  postage.] 

"  Die  Asynchronen  Drehstrommotoren  Induktions  und  Kommu- 
tat<irmotoren."  By  Prof.  Dr.  G.  Benischke.  (Braunschweig :  F. 
Viewcg  &  Sohn.)     Pp.  viii.+232.     M.  24. 

"  Electrical  Rates."  By  Dr.  G.  P,  Watkins,  (New  York  :  D.  Van 
NostrandCo,)    Pp.228.     S3. 

"The  Steam  Turbo-Alternator."  By  L.  C.  Grant,  A.M.I.E.E. 
(London  :    Sir  Isaac  Pitman  &  Sons.)     Pp.  xvi.+260.     los.  net. 

"  Theory  of  the  Induction  Coil."  By  E.  Taylor  Jones,  D.Sc, 
F.Inst.P.  (London:  Sir  Isaac  Pitman*  Sons.)  Pp.  xi.+217.  12s.  6d. 
net. 

The  Editorial,  Advertisement  and  Publithing  Offices  oj  "  Thb 
Electrician  "  are  ai  8,  Bouverie  Street,  London,  E.C.  4.  Tdejrams  : 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

Tht  subucription  to  "  The  Electrician  "  w  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


Forty  T^ears  Ago. 

(The  Electkicia.x,  July  2.3,  1881.) 

Ireland. — Mr.  Sanger,  the  Postal  Telegraph  Engineer  for  Ireland,  is 
suffering  from  an  ilhiess  occasioned  by  exposure  to  the  sim. 

King  Kalaki'a. — The  King  of  the  Sandwich  Islands  \asited  the  works 
of  the  Telegraph  Construction  &  Maintenance  Company  on  Thursday  last, 
accompanied  by  Mr.  John  Pender,  M.P. 

The  Reserve  Squadron. — On  the  occasion  of  the  recent  visit  of  the 
reserve  squadron  to  ICiel,  in  Germany,  a  grand  garden /eie  was  given  in 
honour  of  our  officers.  The  garden  at  the  Bellevue  was  illuminated  by 
the  Siemens  electric  light. 

Society  of  Telegraph  Engineers  and  of  Electricians. — The 
•/ouDia/ for  June  (No.  37,  Vol.  X.)isnowpubUshed.  It  contains,  amongst 
other  things,  Paj>ers  by  Mr.  Fox  Pitt  on  the  "  Application  of  Electricity 
to  Lighting  "'  ;  Mr.  Preece  on  "  Radiophony  "  ;  Mr.  Luke  on  the  "  Field 
Telegraph  in  Afghanistan  "  ;  also  original  communications  and  abstracts 
of  Papers. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Is.sues, 

"Chemical  Age"  :  Merchant  Shippers'  Number:  "Trade  Opinions 
on  the  Future  of  Overseas  Trade  "  ;  "  Catalytic  Reduction  of  Ethyenio 
and  Acetj'lenic  Bonds,"  by  A.  A.  Pollett,  M.Sc. 

"  Cabinet  Maker"  :  "  The  Decoration  of  Furniture  "  ;  "  Dinner  to 
Mr.  Ernest  J.  P.  Benn  "  ;  and  "  Kensington  Argyll  Amateur  Athletic 
Association  Annual  Sports  Meeting." 

"The  Fruit  Grower":  "Among  the  Norfolk  Growers";  "Com- 
mercial Carnation  Growing  "  ;   and  "  Cultural  Hints." 

"  Farm  and  Home  "  :  "  The  Government  and  the  Farmer  "  ;  "Drought 
and  the  Need  for  Forage  Crops  "  ;    and  "  Birds-and  the  Crops." 

"  Gardening  Illustrated  "  :  "  Early  Potatoes  "  ;  "  Tufted  Pansies 
and  the  Drought  "  ;   and  "  Annuals  in  the  Garden." 

"  The  Gas  World  "  :  "  Experiences  of  the  Gas  Industry  during  the 
Coal  Stoppage  "  ;  "  Work  of  the  Chief  Alkali  Inspector  for  the  In- 
dustry "  ;    "  Extracts  from  Annual  Report." 

"  Hardware  Trade  Journal  "  :  "  The  Manufacture  of  Hollow-ware, 
III." ;  "Spinning  "  ;  "  Seaside  Hardware  Shops  "  ;  and  "  Trade  Devel- 
opments in  Greece." 


Arrangements  for  the  Week. 

FRIDAY,  July  22nd  (today). 

Incorporated  Mu^^CIPAL  Electrical  Association. 
10.15  a.m.     At  the  Institution  of  Mechanical  Engineers,  Storey's 
Gate,  London,  S.W.     Annual  General  Meeting. 
Electrical  Power  Engineers'  Association. 
r  p.m.     At  Central  Hall,  Westminster,  London,  S.W.     Lecture  on 
"  Boiler  Design  :   Latest  Developments,"  by  Mr.  J.  Cautheiy. 


Prices  of  Metals,  Chemicals,  &c. 

TtrasDAT,  July  19- 

Copper —  Price.            Inc.            Deo. 

Best  selected per  ton  £71     5     0           —          £2  15    0 

Electro  Wirebars      £75   10     0            —           £2     0     0 

H.C.  wire,  basis    per  lb.  Os.    Ufd.           —               ^d. 

Sheet Os.    lUd.          —                 id. 

Phosphor  Bronze  Wire  {Telephone) — 
Phosphor-bronze 

wire,  basis   .,  Is.     3|d.         —                 -j^d. 

Brass  60/40— 

Rod,  basis    Os.     8d.          —                 — 

Sheet,  basis  Os.  lOJd.         —                 Id. 

Wire,  basis Os.   lljd.        —                 Jd, 

Pig  Iron — 

Cleveland  Warrants   .    per  ton  £6  15     0      5s.  Od.           — 
Galvanised         steel 

wire,basis  8  SWG           „  £25    0    0        —            £2     0     0 

Lead  Pig— 

English     £24  15     0       5s.  Od.            — 

Foreign  or  Colonial ...       „  £23    7     6       5s.  Od.           — 

Tin- 
Ingot £164  15    0         —            £1  10    0 

Wire,  basis  ..,^ per  lb.  2s.     3.Jd,           —                   — 

Salammoniac. — Per  cwt,  753,-703.  Copper  Sulphate. — Perton£3C. 

Sulphur  (Flowers).— Ton  £15,  Boric  Acid    (Crystab),— Per    ton 

„      (RoU-Brimstone).— Perton  £60, 

£15.  Sodium  Bichromate. — Per  lb.  TJd. 

Sulphuric    Acid    (Pyrites,  168°).—  Sodium  Chlorate.— Vei  lb.  4d. 
Per  ton,  £9  178.  6d. 
Bu66cr.— Para  fine,  lOJd.;  plantation  1st  latex,  SJd.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
and  the  rubber  prices  by  W.  T.  Henley  Telegraph  Co.,  Ltd. 
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Notes. 


Some  Lessons  of  the  Coal  Strike. 

The  coal  strike  has  taught  electricity  supply  engineers  a 
lot,  as  was  evident  by  the  trend  of  the  discussions  at  the  I.M.E.A. 
Convention  last  week.  Commercially,  it  has  taught  them 
that  it  is  possible  to  pass  more  quickly  than  was  pleasant  from 
a  state,  when  they  did  not  know  where  the  next  unit  was 
coming  from  to  supply  all  the  demands,  to  a  condition  where 
a  large  portion  of  their  plant  was  standing  idle.  Technically, 
it  has  taught  them  that  coal  is  not  the  only  fuel  with  which 
they  can  generate  sufficient  steam  to  carry  on  and  that  the 
substitutes  for  coal,  interesting  though  they  may  be,  cannot 
be  obtained  with  the  same  ease,  at  the  same  cost,  nor  do  they 
operate  at  the  same  efficiency  as  that  much  maligned  com- 
modity. Psychologically  it  has  raised  in  them  a  state  of 
indignation  that,  as  Mr.  Feddex  expresses  it,  they  should 
have  to  pay  for  dirt  as  coal  and  a  determination  to  investigate, 
and,  if  necessary,  to  force  on  the  coal  owners  methods  which 
shall  ensure  that  the  coal  delivered  is  clean  and  has  a  certain 
definite  thermal  value.  As  both  Mr.  Woodhouse  and  Mr.  Selvey 
pointed  out,  however,  a  fixed  thermal  value  is  not  easy  to 
obtain.  Coal  is  not  a  material  of  fixed  composition  and  it  is 
not  possible  to  lay  down  that  large  quantities  of  it  should 
•conform  to  sample.  The  best  that  can  be  done  is  to  obtain 
guarantees  as  to  size  and  amount  of  ash  and  to  ensure  that 
the  fuel  supplied  is  from  a  specified  seam. 


The  Cleaning  of  Coal. 

As  regards  cleaning,  Mr.  Robert  Nelson  at  the  recent 
Engineering  Conference  showed  that  there  are  no  technical 
difficulties  to  prevent  this  being  efficiently  done,  and  with  the 
present  industrial  conditions,  therefore,  it  should  only  require 
that  force  which  the  consumer  can  well  bring  to  bear  to  make 
the  mine  owners  take  adequate  steps  towards  improvement. 
As  we  recently  showed,  the  question  is  one  of  importance  not 


only  to  electricity  su])ply  engineers  but  also  to  those  who  are 
concerned  with  transijort.  To  carry  material  which  is  useless, 
even  when  paid  for  as  coal,  is  not  economically  sound.  When, 
however,  we  have  got  j^roper  coal  in  our  generating  stations 
there  are  still  a  number  of  interesting  problems  to  be  solved. 
These  were  widely  dealt  with  in  the  discussion  on  Messrs. 
Wilson  and  Miles'  Papers  last  week  and  we  are  glad  to  see 
so  great  an  interest  being  taken  on  the  matteia  by  supply 
engineers  no  less  than  by  manufacturers. 


The  Pros  and  Cons  of  Pulverised  Fuel. 

Perhaps  one  of  the  most  interesting  of  the  problems  is  that 
contained  in  the  suggestion  that  pulverised  fuel  is  a  solution 
of  many  of  our  boiler  house  difficulties.  Upon  this,  however, 
there  is  evidently  a  good  deal  of  difference  of  opinion  and  many 
station  engineers  are  against  rather  than  for  its  wider  employ- 
ment. On  the  other  hand,  the  discussion  at  the  recent  summer 
meeting  of  the  Institution  of  Mechanical  Engineers  showed 
that  a  large  number  of  technical  and  commercial  experts  are 
in  its  favour  and  that  a  good  many  excellent  results  can  be 
obtained  by  its  use.  One  of  the  points  which  have  doubtless 
influenced  station  engineers  against  2'tilverised  fuel  lies  in 
the  necessity  for  the  installation  of  auxiliary  machinery  for  its 
preparation,  or,  in  other  words,  the  allocation  of  space  where 
space  is  hard  to  find  and  capital  expenditure  which  is  not 
justified  by  the  results  obtained.  It  is  therefore  interesting 
to  see  that  recent  experiments  in  America  have  shown  that  the 
grinding  and  drying  of  the  coal  need  not  be  carried  to  such 
a  high  degree  as  has  so  far  been  considered  necessary.  In  a 
Paper  by  Mr.  Henry  Kreisiger  and  Mr.  John  Blizard 
recently  read  before  the  American  Society  of  Mechanical 
Engineers  it  was  j)ointed  out  that  completeness  of  combus- 
tion seems  to  be  more  a  matter  of  proper  furnace  and  burner 
design  and  of  air  supply  than  of  the  fineness  of  coal,  while 
tests  made  with  undried  coal  gave  equally  good  combustion 
as  when  coal  from  which  the  moisture  had  been  excluded  was 
employed.     Boiler  cajjacity,  when  this  coal  is  used,  depends 
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entirely  upon  the  shape  and  size  of  the  furnace.  This  may 
explain  some  of  the  bad  results  which  have  been  obtained  over 
here,  especially  where  just  recently  attempts  have  been  made 
to  use  all  sorts  of  fuel  in  furnaces  of  shapes  which  render  efficient 
results  problematical.  But  while  it  is  very  desirable  that  the 
advantages  and  disadvantages  of  various  types  of  fuel  and 
various  types  of  boiler  and  other  boiler  hotise  apparatus  should 
be  closely  explored  it  must  be  pointed  out,  as  Mr.  C'hatto(  k 
rightly  said,  that  changes  in  our  present  boiler  house  practice 
are  not  necessarily  desirabl" 

The   I.M.E.A.   and  the   NJ.IC. 

We  hope  that  the  plea  for  suj^port  made  by  Alderman 
W.  Walkek  at  the  annual  dinner  of  the  Incorporated  Municipal 
Electrical  Ai;sociation  last  week  on  behalf  of  the  decisions  of 
the  National  Joint  Industrial  Council  and  the  Joint  Boards 
will  be  heeded  by  all  members  of  the  Association,  especially 
the  Committee  members.  For  while  it  is  true  that  a  very 
large  majority  of  the  electricity  undertakings  of  the  country 
have  loyally  abided  by  the  awards  made  by  the  District 
Boards  and  National  Councils,  ^  there  remains  a  small 
recalcitrant  minority  who  have  not  yet  accepted  these  decisions 
and  so  spoil  the  unity  of  the  whole.  There  also  exists  an 
unfortunate  tendency  among  certain  of  those  who  have 
accepted  the  awards  to  cause  further  friction  by  attempts 
to  revert  to  an  individual  policy.  To  do  this  not  only  strikes 
deep  at  the  root  of  combined  bargaining,  but  umst  inevitably 
lead  to  failure  and  to  a  consequent  loss  of  prestige,  which  is 
bad  not  only  for  particular  undertakings,  but  for  the  employers 
as  a  whole.  It  is  now  generally  realised  by  those  concerned 
that  wages  nnist  fall,  but  if  this  fall  is  to  take  place  without 
disturbance  it  must  be  diplomatically  engineered  by  all 
parties.  This  can  most  easily  be  effected  through  bodies 
such  as  the  Joint  Industrial  Council  which,  as  Alderman 
Walker  rightly  pointed  o\it,  has  the  further  advantage 
of  relieving  individual  undertakings  from  the  work  and 
responsibilities  which  would  naturally  be  attendant  on 
individual  wage  adjustments. 


body  can  be  more  competent  to  regulate  hours  of  labour  or 
establish  a  minimum  wage  scheme  in  any  industry  or  to 
consider  all  the  points  of  diflterence  which  may  arise  in  that 
industry  than  a  Joint  Industrial  Council,  representative  both 
of  the  workmen  engaged  in  that  industry  and  their  employers 


Disbandment  of  the  Industrial  Joint  Committee. 

We  have  always  whole-heartedly  supported  the  ideas 
crystaUised  in  the  Whitley  Report  and,  at  the  same  time, 
have  pointed  out  the  great  obstacles  to  trade  development 
which  must  arise  from  any  form  of  Government  control, 
direct  or  indirect.  The  news  that  the  Joint  Committee  of 
the  National  Joint  Industrial  Council  which  was  set  up  in 
April,  1919,  has  been  dissolved  is  not,  therefore,  unpleasant. 
For  it  is  really  the  sequel  to  a  series  of  attempts  on  the 
part  of  the  Council  to  deal  with  evils  of  unemployment  and 
generally  to  investigate  industrial  problems  relating  to 
employment,  hours  of  labour  and  wages.  The  wholesale 
resignations  which  have  taken  place  seem  to  have  been  caused 
by  non-acceptance  of  their  rejjort  in  favour  of  the  eight-hours 
day  and  the  fixing  of  a  minimum  wage.  This  non-acceptance 
i.s  a  sign  of  sanity  we  are  glad  to  record.  The  eight-hour  day 
has  its  good  points  and  the  minimum  wage,  at  least,  is  some 
guarantee  against  sweating.  But  whatever  advantages 
these  much-vaunted  panaceas  may  bring  to  the  settlement 
of  industrial  unrest,  the  disadvantages  which  accrue  from 
their  adoption  are  much  more  profound,  as  has  been  amply 
shown  during  the  la.st  few  months.  To  allow  the  Joint 
Committee  to  dabble  with  these  problems  could  only  have 
meant  further  interference  with  trade,  while  the  good  that 
they  might  have  achieved  is  already  being  voluntarily  and 
much,  more  efficiently  achieved  by  the'  Whitley  movement, 
which  we  are  glad  to  see  is  growing  in  both  strength  and 
influence.     This  is  not  surprising,  for  it  is  obvious  that  no 


Mr.   Hugo   Hirst  on  the   Future. 

The  speeches  made  by  Mr.  Hugo  Hirst  at  the  annual  meetings 
of  the  General  Electric  Company  are  always  interesting,  and 
his  remarks  at  the  ordinary  general  meeting  of  the  Company 
last  week  are  more  interesting  than  usual.  NotwitLstanding 
the  many  difficulties  that  have  had  to  be  faced  during  the  past 
year  Mr.  Hirst  was  in  the  happy  position  of  being  able  to 
announce  a  record  profit,  an  undiminished  ordinary  di%idend 
and  an  increase  in  the  amount  carried  forward  of  nearly 
£97  000.  A  good  deal  of  Mr.  Hirst's  address  was  naturally 
devoted  to  an  exposition  of  the  development  and  projected 
extension  of  the  activities  of  the  Company  and  its  various 
subsidiary  undertakings.  He  was  able  to  announce  that  these 
were  nowequip])edto  deal  with  all  demands  that  might  be  made 
upon  them  and  in  regard  to  the  future  his  tone  was  very 
optimistic.  Whether  we  turn  to  electric  light,  to  power,  to 
hydro-electric  projects,  to  railway  electrification,  to  mines,  to 
steelworks,  to  telephony,  to  wireless  or  to  the  domestic  field 
we  see  no  end  to  potential  electrical  development  and  for 
that  reason  we  share  Mr.  Hirst's  optimism  regarding  the  future 
of  the  General  Electric  Comjiany  and  of  the  electrical  industry 
as  a  whole. 


Magnet  House. 

Extreme  pressure  on  our  space  prevents  us  from  making 
more  than  a  passing  reference  this  week  to  the  latest 
enterprise  of  the  General  Electric  Company,  namely,  the 
inauguration  of  their  new  headquarters,  Magnet  House,  in 
Kingsway.  Magnet  House  was  open  to  the  inspection  of 
both  shareholders  of  the  Company  and  the  Press  on  the 
occasion  of  the  annual  general  meeting  on  Thursday  in  last 
week.  It  marks  an  interesting  step  in  the  progress  of  the 
Company,  a  progress  which,  like  the  course  of  Empire,  is 
westward,  from  the  old  buildings  in  Queen  Victoria-street, 
which  have  been  occupied  for  over  32  years.  These  buildings, 
though  of  historical  interest,  some  years  ago  became 
inconvenient  and  had  it  not  been  for  the  war,  that  great 
destroyer  of  many  an  enterprise.  Magnet  House  would  long 
ere  this  have  been  occupied  by  that  busy  throng  whose  daily 
business  is  to  develop  the  afTairs  of  the  General  Electric 
Company.  Such  a  change  from  a  site  where  they  have  been 
established  for  many  years  to  an  entirely  fresh  situation  can 
only  be  justified  by  the  urgent  need  for  increased  space  and 
more  modern  accommodation.  That  it  has  been  made  shows 
that  it  is  justified  and  is  in  itself  an  indication  of  the  progress 

made  by  the  Company. 

> 

Follies  Electric  ! 

As  usual,  the  Annual  Report  of  Jlr.  G.  Soott  Ram,  H.M. 
Electrical  Inspector  of  Factories,  is  mainly  devoted  to  a 
recital  of  accidents,  the  majority  of  which  could  have  been 
avoidedby  ordinary  care  and  prudence,  and  to  an  exposure  of 
defects  in  workmanship  and  of  faults  in  the  design  of  electrical 
plant  and  apparatus  which  were  discovered  in  the  course  of 
his  official  duties.  We  have  set  out  in  another  column  some 
of  the  most  glaring  instances  of  these  shortcomings  in  the 
Iwpe  that  they  will  serve  as  a  warning  to  all  engineers  engaged 
in  the  erection  or  supervision  of  electrical  plant.  During  the 
])ast  year  there  were  391  accidents,  of  which  23  were  fatal, 
and  though  this  is  about  the  same  as  that  for  1919,  it  is  very 
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much  higher  than  it  need  be.  Where  the  human  element 
is  involved  mistakes  will  never  be  eliminated  ;  but  when  vre 
read  of  five  cases  of  cleaning  being  done  on  station  switchboards 
close  to  unscreened  conductors  known  to  be  alive  we  think 
it  is  time  the  Department's  regulations  were  strengthened 
by  making  that  kind  of  folly  penal.  Several  cases  of  poor 
and  slovenlv  work  were  discovered  and  one  instance  is  given 
where  a  large  Scottish  engineering  works  with  over  200 
electric  motors  of  various  sizes  up  to  40  h.p.  on  a  440  V  three- 
phase  supply  was  without  an  electrical  engineer.  It  is  not 
surprising  that  Mr.  Ram  found  an  accident  at  the  works  to 
be  due  to  the  want  of  fikilled  supervision. 

Loan  Repayments  a  la  Ecosse. 

We  had  always  thought  that  whatever  Scotchmen  did  in 
their  ovra  country  they  always  agreed  with  each  other  in  foreign 
climes.  The  direct  contradiction  by  Mr.  Alexaxdee  Kennedy 
of  ilr.  Baillie  Smith's  remarks  about  loan  repayments  at  the 
meeting  of  the  Incorporated  Municipal  Electrical  Association 
last  week  therefore  came  as  a  rude  shock  which  was  not  in  the 
least  tempered  by  our  entire  agreement  with  Mr.  Kennedy 
and  our  entire  disagreement  with  Mr.  Baillie  Smith.  Baillie 
SinTH's  argument  was  that  municipal  undertakings  were  at  a 
grave  disadvantage  compared  with  company  owned  under- 
takings because  they  must  pay  oS  their  loans  by  rigid  rules, 
which  ought  to  be  made  more  flexible.  It  is  true  these  rules 
press  hea\-ily  in  certain  cases,  especially  in  the  earlier  years 
of  an  undertaking's  history,  but  were  flexibility  introduced, 
we  fear  with  Alderman  Beaumont  that  the  loans  would  not 
be  repaid  at  all,  and  that  the  financial  position  of  many  of  our 
municipal  electricity  undertakings  with  regard  to  sinking  and 
reserve  funds  would  be  a  great  deal  worse  than  it  is  at  present. 
Many  English  customs  have  been  "  caledonianised  "  in  a  way 
in  which  we  fear  it  is  too  late  to  mend,  but  we  hope  that  process 
is  not  going  to  be  applied  to  loan  repayment. 

The  Cost  of  Industrial  Disease. 

The  statistics  of  sickness  and  disablement  benefit  given  in 
the  Annual  Report  of  the  Chief  Medical  Officer  of  the  Ministry 
of  Health  are  worthy  of  careful  study  not  only  by  employers, 
but  by  all  who  take  an  interest  in  the  welfare  of  industrial 
workers.  Here  are  some  of  the  figures.  In  1920  the  sum 
paid  for  sickness  benefit  to  men  and  women  employees  was 
£5  335  17.3,  an  increase  of  £900  000  over  the  previous  year, 
while  the  disablement  benefit  amounted  to  £1734  511,  an 
increase  of  over  £300  000.  Men  lost  6  217  048  weeks  by 
sickness  and  2  699  405  weeks  by  disablement,  while  the 
corresponding  figures  for  women  were  3  771  405  and  1  378  536 
hours  respectively.  It  is  therefore  estimated  that  at  Least 
14  000  000  weeks'  work  is  lost  in  this  country  every  year 
through  sickness,  though  indirectly,  of  coiirse,  the  loss  is 
very  much  greater.  These  figures  are,  in  fact,  sufficient  to 
show  the  urgent  need  for  better  organisation  on  the  part  of 
employers  and  employees  to  reduce  this  enormous  waste  of 
time  and  money.  We  are  aware  that  many  progressive 
engineering  employers,  recognising  that  prevention  is  better 
than  cure,  have  established  welfare  centres  where  medical 
attention  is  provided,  but  there  is  exadently  ample  room  for 
their  extension.  Sickness  and  disablement  can,  of  course, 
never  be  eradicated  altogether,  and  it  would  therefore  pay 
every  employer  to  establish,  either  alone  or  in  conjunction 
with  neighbouring  firms,  some  place  where  workers  could 
obtain  periodical  medical  attention.  Such  a  course  would 
be  cheaper  than  the  present  wasteful  system  which  represents 
a  loss  of  about  £2  000  000  a  year  to  employers  alone  in 
insurance,  lost  time  and  diminished  efiiciency. 


••Industrial"  Week  Ends. 

Napoleon,  among  generals,  and  JLvcaulay,  among  writers, 
have  dogmatised  on  the  valuelessness  of  Councils  of  War  and 
Committees  as  a  means  of  getting  things  done.  This  stigma 
has  remained  to  the  present  day  ;  and  rather  unjustly  it  is 
forgotten  that  conversations  between  those  of  different  opinions 
are  of  the  very  greatest  use,  not  perhaps  as  a  preliminary  to 
immediate  action,  but  as  an  unrivalled  method  of  clarifying 
ideas  and  obtaining  that  appreciation  of  the  other  point  of 
view  which  is  so  necessary  for  the  proper  investigation  of 
any  problem.  For  this  reason  we  see  in  the  week-end  con- 
ferences which  are  now  a  component  part  of  the  work  of  the 
Industrial  League  and  Council  the  very  greatest  use.  At 
the  most  recent  of  these  held  at  the  house  of  Sir  Sajiuel 
Waring  an  exhaustive  eon.sideration  was  given  to  the  subject 
of  the  "  State  of  Foreign  Exchanges  and  Their  Influence  on 
Industry  " — a  dull  subject  it  may  be  thought  and  one  hardly 
suited  for  either  the  country  or  the  week-end .  But  in  that  dual 
mood  of  recepti\aty  and  expansiveness  which  is  engendered 
by  such  a  time  and  place  there  lies  a  great  chance  of  sowing 
new  seed  and  every  prospect  of  its  bearing  abundant  fruit. 
Our  own  experience  leads  us  to  believe  that  in  such  conferences 
the  informal  conversations  are  as  important  as  the  set  debates. 
This  cannot  fail  to  be  the  case  at  the  Industrial  League  and 
Council's  week-ends.  For  informal  no  less  than  formal  reasons 
this  body  is  therefore  to  be  congratulated  on  these  meetings, 
while  thanks  must  also  be  accorded  to  those  whose  hospitality 
makes  them  possible. 


The    Creation    of    an 
Organism. 

The  giiiding  thread  of  Major  Richardson's  presidential 
address  to  the  Incorporated  Municipal  Electrical  Association 
last  week  is  the  need  for  the  self -inoculation  of  the  electrical 
industry  with  the  vaccine  of  mutual  assistance.  George  III. 
said  that  if  Wolfe  were  mad  he  hoped  he  would  bite  the  other 
English  generals,  and  for  our  part  we  should  like  to  see  the 
electrical  industry  generally  imbued  with  Major  Richardson  s 
sanity.  For  if  we  examine  each  part  of  the  industry  in  turn 
we  find  in  each  partial  organism  certain  phases,  peculiar 
to  that  organism,  which  operate  for  its  own  good  and  are 
unaffected  by  other  influences,  internal  or  external.  But  we 
find  other  phases  whose  actions  are  definitely  antagonistic  to 
the  actions  and  tendencies  in  other  sections  of  the  industry,  and 
to  which  other  sections  of  the  industry  are  similarly  antagonis- 
tic. We  also  find  that  the  well-being  of  each  section  could  be 
increased  by  assistance  from  the  other  groups  and  that  this 
combination  of  effort  would  be  beneficial,  not  only  to  electrical 
industry  itself,  but  to  its  relations  with  other  industries  and 
the  general  public.  Unfortunately,  it  does  not  require  a 
close  examination  to  find  that  this  community  of  interests  is 
almost  non-existent,  nor  that  the  well-being  of  the  electrical 
industry  as  a  whole  is  forcibly  kept  below  its  proper  level  by 
petty  mutual  jealousies. 

Diagnosis  and  Remedy. 
Diagnosis  of  any  disease  is  a  first  step  to  its  remedy.  We 
have  made  the  diagnosis,  we  will  now  attempt  the  remedy. 
The  di.sease  which  permeates  the  electrical  industry  cannot  be 
removed  by  drugs.  The  only  chance  lies  in  a  general  change 
in  the  mode  of  li^^ng  of  the  patient  so  that  bodily  health  may 
be  built  up,  the  mental  outlook  cleared  and  the  system 
rejuvenated.  In  this  way  only  will  be  possible  the  accom- 
plishment of  tasks  which.are  now  beyond  its  strength. 
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We  have  long  held  the  opinion  that  one  step  towards  improved 
health  would  be  the  bringing  of  the  numerous  individuals 
working  in  various  branches  of  the  electrical  industry  into 
closer  communion  with  each  other.  For  electrical  engineers 
do  not  know  each  other  well  enough.  The  electricity  supply 
engineer  never  hears  the  opinions  of  the  manufacturer  in  a  non- 
business atmosphere.  The  contractor  is  equally  ignorant  that 
the  telegra])h  or  telephone  engineer  is  a  human  being  like 
himself.  False  social  distinctions  have  helped  this  iinfortunate 
state  of  affairs  and  the  seclusion  of  classes  of  members  into 
watertight  c-ompartments  is  rapidly  approaching.  This  is  likely 
to  be  disastrous.  For  such  ignorance  of  each  other  uncon- 
sciously breeds  friction,  friction  breeds  distrust  and  distrust 
sectionalism.  At  present  the  electrical  industry  is  not  a 
healthy  living  organism  <it  all.  It  would  be  much  better 
described  as  an  uncomfortable  congerie  of  warring  elements. 
Can  it  be  wondered  at  that  it  is  not  so  efficient  as  it  should  be  ? 

Brixgixg  Together  the  Elements. 
One  remedy  for  the  present  state  of  affairs  is,  therefore,  to  bring 
together  representatives  of  various  sections  of  the  industry  under 
conditions  which  will  render  easy  and  painless  the  removal  of 
sharp  corners  and  the  building  up  of  a  more  friendly  spirit. 
Such  architecture  is  not  the  least  of  the  objects  of  the  "  AU- 
Electric  "  Convention  whose  inauguration  under  the  auspices 
of  the  Institution  of  Electrical  Engineers  Major  Eichardson 
suggests.  Both  politically  and  technically  the  Convention 
would  have  great  uses,  as  we  have  often  pointed  out,  but  to 
a  large  extent  the  great  future  we  see  for  it  would  depend 
on  the  opportunities  it  would  afford  for  free  social  intercourse 
among  all  sections  of  the  electrical  profession  and  industry. 
At  the  "  All-Electric  "  Convention  all  would  be  equal.  The 
only  qualification  for  attendance  would  be  a  desire  for  the 
development  of  the  electric  idea.  Such  development  is  urgently 
needed  and  we  hope  that  by  this  time  next  year  the  holding 
of  a  British  "  All-Electric  "  Convention  will  be  an  actual  fact. 

Clearing  the  Ground. 
We  are  glad  to  find  that  the  idea  of  holding  such  a  convention 
has  teen  generally  well  received  in  the  industry.  Naturally 
there  has  been  some  criticism.  One  objection  made  by  Mr. 
Dykes  in  our  last  issue  is  that  there  are  already  more  than 
enough  conventions,  and  that  to  add  to  their  number  would 
be  a  mistake.  We  agree.  But  it  is  not  so  much  the  number 
of  the  conferences  that  we  object  to,  though  that,  of  course, 
is  a  drawback,  owing  to  the  distribution  of  effort  that  it  involves 
where  concentration  is  needed,  but  their  character.  During 
the  winter  montlis  full  opportunity  is  given  in  the  meetings  of 
the  numerous  engineering  societies  to  discuss  technical  ques- 
tions unhampered  by  the  glare  of  publicity.  At  the  "'  All 
Electric  "  Convention  publicity  should  be  the  main  object,  and 
discussions  on  technical  matters,  if  held  at  all,  should  be  kept 
severely  in  the  background.  For  this  reason  we  think  that  the 
Institution  of  Electrical  Engineers  is  not  the  proper  body  to 
manage  such  a  gathering.  In  its  laudable  endeavours  to  pro- 
mote the  good  of  the  electrical  engineering  profession,  the 
Institution's  duties  are  becoming  every  day  more  onerous. 
Quite  naturally,  moreover,  it  would  not  fail  to  look  at  this 
Convention  from  the  professional  standpoint.  And  that  in  this 
instance  would  be  the  wrong  standpoint. 

A  Special  Body  Needed. 
It  is,  therefore,  our  considered  opinion  that  the  "  All  Elec- 
tric "  Convention  could  be  best  organised  by  a  special  ad 
hoc  committee  composed  not  only  of  representatives  of  every 
electrical  association  taking  part,  but  of  prominent  public 
men  well  known  in  the  district  where  the  Convention  is  to  be 
held.  Within  this  committee,  which  to  be  sufficiently  repre- 
sentative would  have  to  be  large,  would  be  a  small  executive 


charged  with  the  actual  arrangements.  The  place  of  meeting 
should  be  selected  with  care  on  lines  we  have  already  laid 
down  and  municipal  hospitality  .should  be  solicited.  On  the 
other  hand,  we  agree  with  Mr.  Wordingham  that  a  compre- 
hensive engineering  conference  dealing  only  with  professional 
matters  is  required.  The  success  of  the  recent  Engineering 
Conference  is  sufficient  to  show  that.  But  this  conference 
should  be  kept  entirely  separate  from  the  Convention  with 
which  we  are  now  dealing. 

Doing  Something  New. 

Mr.  Dykes'  letter  in  our  last  issue  makes  it  necessary  that 
we  should  reiterate  that  the  object  of  the  "  All  Electric  "  Con- 
vention is  to  do  something  new — something  which  urgently 
requires  doing,  and  not  to  take  the  place  of  any  society  which 
in  its  own  way  is  assisting  in  the  education  and  promoting  the 
well-being  of  its  members.  Such  a  gathering  would  save  time 
and  money  rather  than  waste  it,  and  would  give  better  value 
for  what  is  spent  than  is  the  case  at  present. 

Technically  it  is  obvious  that,  if  rightly  arranged,  such  a 
convention  would  be  useful  and  instructive  in  the  broadest 
sense.  PoUtically,  it  could  not  fail  to  be  less  so.  For  reasons 
to  which  we  have  drawn  attention  above,  the  work  of  electrical 
engineers  and  the  benefits  conferred  by  them  on  civilisation 
remain  largely  unrecognised.  To  the  uninitiated,  which  in 
this  case  is  95  per  cent,  of  the  pojjulation,  the  electrical  engineer 
is  some  one  who  cannot  repair  an  electrical  bell,  and  who 
occupies  the  time  he  can  spare  from  this  absorbing  occupation 
in  signaUing  to  Mars.  Such  a  state  of  ignorance  is  largely  our 
own  fault  and  we  suffer  for  it.  An  "  All-Electric  "  Convention 
would  quickly  change  all  that,  for  the  potentialities  of  success 
are  present. 


The   Pros   and   Cons   of 
Electric  Propulsion. 

The  Marine  Issue  of  The  Electrician,  published  this  week, 
is  an  attempt  to  cover  the  whole  range  of  the  application  of 
electricity  to  dri\'ing  machinery  on  board,  to  ship  lighting  and 
to  the  methods  of  communic.tion  between  ship  and  ship  and 
ship  and  shore.  It  is  not  outside  its  scope  to  deal  with  quay- 
side equipment  designed  for  the  easy  and  economic  loading 
and  unloading  of  cargoes  or  with  devices  for  controlling  a 
vessel  on  its  course  to  the  port  or  through  fog  or  crowded  fair* 
ways.  Marine  electrical  engineering  is  at  once  a  general  and 
a  special  subject.  For  much  of  the  practice  that  has  been 
successfidly  followed  in  land  work  is  equally  applicable  on  ship 
board.  Where  it  differs  often  the  differences  are  not  great, 
and  the  majority  of  the  special  problems  that  have  arisen  have 
now  been  successfully  overcome  both  in  the  Navy  and  the 
Mercantile  Marine. 

One  Outstanding  Problem. 

But  there  remains  to  be  solved  one  outstanding  marine 
electrical  problem.  It  is  a  large  problem  made  up  of  a 
variety  of  interesting  and  novel  features  besides  being  of  a 
magnitude  which  is  not  generally  appreciated.  Were,  in  fact, 
its  magnitude  better  realised,  many  of  the  glib  statements  that 
are  made  about  it  would  remain  unspoken.  This  problem  ia 
most  easily  described  by  the  term  electrical  propulsion. 

The  importance  of  electrical  propulsion  at  the  present  time 
renders  it  instructive  to  examine  what  obstacles  are  retarding 
its  progress  in  the  British  Navy  and  Mercantile  Marine  and 
what  the  conditions  are  that  lead  to  the  special  difficulties 
to  jts  development  which  undoubtedly  exist.  This  examina- 
tion is  the  mpre  opportime  as  there  exists  a  feeling  that  we 
are  being  left  behind  in  a  race  in  which,  being  a  maritime 
nation,  it  is  essential  we  should  he  first. 
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Naval  and  Mercantile  Conditions. 
Distinction  must  first  be  drawn  between  the  conditions  that 
exist  in  the  Navy  and  in  the  Mercantile  Marine.  In  the  latter 
service  the  vessel  usually  performs  long  voyages  from  port  to 
port  at  a  particular  uniform  speed,  i.e.,  it  is  most  economical 
to  design  its  propelling  machinery  for  one  speed  and  practically 
to  neglect  its  efficiency  at  other  speeds.  The  object  of  such 
ships,  as  Mr.  Butler  points  out  in  the  article  we  publish  on 
another  page  of  this  issue,  is  mainly  to  carry  cargo,  and  the 
location  of  the  propelling  machinery  in  the  most  convenient 
place  is,  therefore  easily  possible.  It  is  obvious,  moreover,  that 
these  conditions  in  the  present  state  of  our  knowledge  of  the 
working  of  electric  propelling  machinery  more  generally  favour 
the  direct  or  geared  drive  by  steam  turbine  than  the  electric 
drive.  An  exception  to  this  statement  is  found  in  some  of  the 
smaller  merchant  vessels  where  the  Diesel  or  other  similar 
engines  ofier  advantage;.  Apart  from  the  rea.sons  we  have 
mentioned  above,  the  increased  space  occupied,  the  added 
weight,  the  extra  comjilications  and  the  necessity  of  employ- 
ing more  skilled  engine  room  staff  than  is  now  available  al  o 
mitigate  against  the  general  use  of  the  electric  drive  in  the 
Mercantile  Marine,  though  it  has  been  and  will  be  successfully 
used  in  a  number  of  special  cases.  For  the  moment,  then,  we 
must  look  to  the  other  great  field  of  marine  endeavour,  the 
Navy,  as  our  first  objective  from  the  electrical  point  of  view. 

Naval  Condiiions  and  the  Electric  Drive. 
It  is  soon  evident  that  conditions  in  tiie  Navy  are  much 
more  favourable  to  the  electric  drive  than  those  in  the  ilercan- 
tile  Marine,  principally  because  a  warship  must  be  designed  to 
operate  as  efficiently  as  possible  at  a  number  of  varying  speeds. 
And  while  for  the  same  boiler  power  the  electric  drive  may  i  ot 
give  the  same  maximum  horse  power  and  overall  efficiency  at 
full  speed,  and  that  full  speed  will  be  probably  lower  than 
the  figure  that  can  be  obtained  with  the  ateam  turbine 
at  other  speeds  it  is  distinctly  more  economical,  while 
its  greater  flexibility  of  arrangement,  operation  and 
manceuvring  are  advantages  which  are  worth  some  sacrifice 
of  mere  full  speed  efficiency  to  obtain.  The  electric  drive  has 
the  further  valuable  asset  that  in  cases  of  breakdown  arrange- 
ments can  easily  be  made  for  using  all  the  propellers  at  a 
reduced  speed,  while  in  the  case  of  the  steam  turbine  the 
only  progress  possible  is  that  proverbially  associated  with  a 
lame  duck. 

The  Best  Field  for  the  Electric  Drive. 
It  follows  from'what  we  have  said  that  for  the  moment  the 
battleship,  the  cruiser  and  the  larger  types  of  warship  generally 
ofier  the  best  field  for  discovering  the  merits  of  the  electric 
drive  and  every  opportunity  must,  therefore,  be  seized  for 
assisting  this  development.  This  is  the  bright  side  of  the 
picture.  But  the  other  side  must  also  be  examined  critically 
the  more  so  as  claims  have  been  made  for  the  electric,  drive 
which  may  almost  be  described  as  prepo-sterous,  and,  at  any 
rate,  have  been  instrumental  in  providing  those  who.  for  a 
variety  of  reasons,  are  opposed  to  its  adoption  with  some  sharp 
and  telling  tools  for  pointing  their  arguments. 

The  Technicalities  op  the  Electric  Drive. 
What,  then,  is  the  present  position  with  regard  to  the  techni- 
cal side  of  the  electric  drive  ?  There  are  some  interesting 
problems  to  be  solved  without  a  doubt.  One  of  these  in  its 
broadest  aspect  may  be  likened  to  the  old  task  of  introducing 
a  quart  into  a  pint  pot.  And  here  it  is  as  well  to  sound  a  note  of 
warning.  Those  who  talk  ef  sily  of  the  wholesale  introduction 
of  electric  propulsion  as  an  easy  matter  forget  that  a  modern 
battleship  requires  propelling  machinery  to  the  tune  of  some 
200  000  H.P.,  apart  from  the  hundreds,  if  not  thousands,  of  ad- 
ditional horse-power  needed  for  driving  gun  momitings,  hoists, 
fans  and  other  auxiliary  plant.     One  phase  of  the  problem  is. 


therefore,  to  erect  a  super-station  under  conditions  very  far 
removed  from  those  we  usually  envisage  as  part  of  a  super- 
station's  economy.  For  space,  even  on  a  battleship,  is- 
cramped  and  of  queer  shape.  Ample  ventilation  is  necessary 
and  difficult  to  obtain.  Salt  spray  has  to  be  reckoned  with. 
Lubrication  has  its  special  problems.  Fire  is  al.so  a  danger.  Th& 
interchangeability  of  personnel  necessary  in  a  fighting  force 
introduces  difficulties  of  quite  a  special  kind  in  training  and 
practice  and,  above  all,  necessitates  that  the  equipment  shall 
be  reliable  and  easily  operated.  In  all  these  ways,  then, 
there  is  ample  room  for  much  hard  work  and  experiment 
and  we  are  therefore  glad  to  learn  that  the  Admiralty  are 
closely  considering  the  variety  of  problems  involved. 

A  Weight  of  Prejudice. 

But  when  all  these  technical  difficulties  have  been  overcome 
the  progress  of  electric  propulsion  is  not  freed  from  obstacles. 
There  remains  a  weight  of  prejudice  to  be  removed  before  it 
can  really  come  to  its  own.  This  prejudice  is  of  two  kinds, 
the  legitimate,  which  can  be  removed  by  argument  or  example, 
and  the  second  kind,  which  depends  in  this  coimtry  on  the 
magnitude  of  vested  interests  in  other  forms  of  propulsion. 
We  call  attention  to  this  difficulty  because  its  presence  must  be 
dealt  with,  but  not  as  something  whose  influence  cannot  be 
overcome.  In  other  fields  the  electric  drive  has  vanquished 
some  doughty  opponents.  There  is  no  reason  why  it  also 
should  not  do  so  in  the  field  of  electric  propulsion. 
The  Fighting  Machine. 

We  have  said  above  that  steaming  conditions  in  the 
Jlercantile  ilarine  do  not  at  present  favour  the  use  of  the 
electric  drive  and  that  its  advantages  in  the  Navy  are  mainly 
due  to  the  greater  flexibihty  it  possesses  when  compared  \vith 
other  systems.  But  this  argimient  may  be  enunciated  in 
another  way.  For  the  battleship  is  first  and  foremost  a 
fighting  machine  and,  as  was  recently  well  said  by  an  American 
writer,  nothing  in  its  design  "  should  govern  but  fighting 
qualities — difficulties  of  accomplishment,  cost,  appearance, 
convenience,  efficiency,  cost  of  operation  are  all  of  secondary 
consideration  and  shoidd  be  sacrificed  willingly  and  completely 
if  by  so  doing  the  fighting  quality  is  enhanced."  With  this 
statement  there  will  be  general  agreement  and  that  being  so, 
the  question  must  be  approached  with  an  open  mind,  to 
discover  without  prejudice  the  efiect  of  its  employment  on  the 
fighting  power  of  the  ships. 

No    Doubt   of   the    Result. 

For  ourselves,  we  have  no  doubt  what  the  rvsult  of  this 
investigation  will  be,  and  recent  experiences  in  the  United 
States  Navy  where  conditions  of  the  kind  we  have  mentioned 
have  been  more  favourable  to  the  electric  drive  than  in  this 
country  confirm  that  view. 

But  for  that  state  of  things  to  be  brought  about  electrical 
manufacturers  must  apply  themselves  more  closely  than  they 
have  done  up  to  the  present  to  working  in  a  "  blue  water  " 
atmosphere.  Marine  engineering  in  the  present  sense  of  the 
term  is  closely  identified  with  shipbuilding.  Ah  hough  some 
electrical  engineering  firms  in  this  <'uuiitry  arc  closely  dealing 
with  the  problem,  that  Jiamm  between  electrical  engineering 
of  the  kind  that  will  be  necessary  for  large  ship  propulsion  and 
shipbuilding  exists  only  to  small  extent.  That  must  be 
changed.  For  it  is  not  too  much  to  say  that  in  this  country 
at  present  the  electric  drive  is  only  accepted  if  nothing  else 
will  be  found  to  do,  while,  in  the  United  States,  electrical 
propulsion  is  considered  in  shipbuilding  circles  on  an  equal, 
if  not  preferential  footing,  with  other  forms  of  drive.  A  great 
step  towards  this  end  will  be  made  by  the  adoption  of  a  more 
enthusiastic  attitude  by  British  electrical  en-ii;eers,  a  state 
of  mind  which,  as  Mr.  Butler  pojits  out  in  his  article,  is 
exceptional.     This  is  a  pity. 
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Ellectric   Ship   Propnlsion. 

The   Situation  as  it  Stands  To-day. 

By  R.   J.  BUTLER,   M.I.N.A. 


IN  attempting  a  survey  of  recent  advances  in  electric 
propulsion  of  ships,  it  would,  of  course,  be  idle  to  evade 
the  fact  that  interest  has  not  been  sustained  in  this 
country  to  anything  like  the  same  extent  as  on  the  Continent 
and  in  America.  Nevertheless,  whilst  progress  in  actual 
building  may  lack  tangibility,  yet  the  opportunities  of  profiting 
by  the  experience  of  our  neighbours  have  been  by  no  means 
neglected  ;  and  it  may  be  asserted  with  every  confidence 
"that  when  a  revival  follows  the  present  slump  in  ship- 
building, electrical!)'  propelled  ships,  second  to  none  in  design 
and  construction,  will  be  well  represented  in  the  programme 
of  new  work.  Whilst  building  is  thus  iu  a  dormant  state 
there  are  distinct  signs  reflected  in  the  engineering  societies 
and  the  technical  press,  that  there  is  a  great  recrudescence 
of  interest,  not  only  amongst  builders  but  by  shipowners,  and 
a  general  feeling  that  the  whole  subject  should  be  re-investi- 
gated. This  attitude  has  undoubtedly  been  caused  by  the 
success  of  foreign  vessels  equipped  with  the  system.  That 
Great  Britain  is  sadly  in  arrears  is  fairly  well  known,  and  it 
will  require  long  and  strenuous  eSorts  to  reduce  the  lead 
already  gained  by  our  competitors.  Whether  this  method 
of  propulsion  will  leap  into  meteoric  fame  like  the  geared 
turbine  is  doubtful,  but,  once  established,  it  will  certainly 
remain  as  a  sound  commercial  proposition  in  its  own  field, 
and  its  intrinsic  merits  will  gradually  oust  most  of  the  preseut- 
day  forms  of  transmission,  except,  perhajis,  the  slow-running 
direct-connected  Diesel  engine  which  has  its  own  sphere 
•of  activity,  limited,  at  present,  to  comparatively  small  powers. 

Advantages  and  Disadvantages  of  the  Electric  Dkive. 

The  advantages  and  disadvantages  of  the  electric  drive 
have  been  reiterated  so  often  that  they  will  not  be  enumerated 
here,  though  reference  to  certain  of  them  will  appear  sub- 
sequently. In  spite  of  the  state  of  coma  at  present  existing, 
many  designs  have,  as  stated  above,  been  prepared  and  are 
in  readiness  to  be  put  into  the  shops  when  the  opportune 
moment  arrives,  and  it  will,  perhaps,  be  of  interest  to  examine 
some  of  the  problems  involved  and  the  methods  of  obtaining 
successful  teclmical  and  commercial  solutions  to  them. 
Little  of  British  origin  has  been  published  as  compared  with 
the  large  amount  of  data  available  from  American  sources  ; 
but  the  quantities  are  probably  proportional  to  the  volume 
of  actual  work  accomplished  and  being  done  in  the  two 
countries.  A  list  of  principal  home  contributions  is  added 
for  reference  as  an  appendix  to  this  article. 

Turning  now  to  the  before-mentioned  problems,  it  must 
be  borne  iu  mind  that  marine  requirements  fall  broadly  into 
two  absolutely  distinct  branches,  the  naval  and  the  mer- 
cantile, each  of  which  differs  vitally  from  the  other.  The 
war  vessel  is  designed  for  short  periods  at  full  speed  and 
long  runs  at  fractional  powers,  whilst  the  passenger  or  cargo 
steamer  will  be  at  full  power  for  her  whole  running  life,  save 
when  manoeuvring  in  narrow  waters  to  her  terminal  or  other 
ports  of  call.  Maxinmm  economy  must,  therefore,  be  ob- 
tained in  the  two  cases  under  totally  difierent  conditions, 
and  it  will  be  seen  later  how  this  end  has  been  achieved. 
Progeess  in  the  United  States. 

Id  both  classes  the  larger  and  faster  the  vessel,  the 
more  favourably  can  electrical  transmission  be  applied, 
although  for  small  cargo  .ships  of  10  knots  the  system  has 
met  with  much  success,  particularly  in  Scandinavia.  In 
high-powered  liners,  the  method  of  drive  has  not,  so  far, 
been  installed,  but  the  American  decision  to  fit  nothing  else 
in  their  capital  ships,  after  considerable  experience  with 
high  power  units,  shows  that  no  fear  need  be  entertained, 
particularly  as  mercantile  requirements  are  far  more  easily 
met  than  naval  ones.  That  these  ships,  thirteen  in  number, 
of  a  total  of  1  500  000  h.p.,  are  all  electrically  driven— six  of 
iihem  are  1«0  000  h.p.  each — shows  that  the  U.S.  Navy  Depart- 


ment is  convinced  of  its  superiority  for  large  ships.  For 
destroyers  and  light  craft  in  general  the  weight  of  the 
machinery  as  compared  with  geared  turbines  would  be 
prohibitive,  but  for  all  other  classes  of  ships  there  is  little 
to  choose  between  the  two  rivals  on  this  score.  From 
published  figures  the  "  Lexington  "  class  get  2  h.p.  per  ton 
more  than  the  "  Hood,"  our  latest  capital  ship,  and  the 
"  Indiana  "  class  nearly  6  h.p.  per  ton  more  than  the  "  Royal 
Sovereigns "  (the  latter  are,  of  course,  direct  connected 
turbines,  none  of  our  battleships  being  geared,  except,  so  far 
as  cruising  turbines  are  concerned). 

A  table  showing  the  leading  machinery  particulars  as  far 
as  available  of  electrically  propelled  ships,  built  and  building, 
is  appended,  although  there  are  several  others,  of  Swedish 
origin  chiefly,  of  which  data  are  not  to  hand,  mostly  repeats 
of  some  of  the  smaller  ones  shown. 

Technical  Problems. 
The  technical  problems  which  arise  in  the  application  of 
electricity  to  main  propelling  purposes  on  shipboard  fall  into 
three  main  classes  : — 

1.  Those  in  connection  with  the  main  generators  and  motors. 

2.  Those  in  connection  with  the  auxiliary  equipment. 

3.  Those  in  connection  with  the  switch  and  control  gear  with  their 
cables,  measuring  and  recording  instruments  and  their  accessories. 

The  first  two  classes  are  quite  separate  and  distinct  in 
their  requirements,  but  must  have  an  intimate  relationship 
and  be  intelligently  co-ordinated  in  a  well-balanced  installation. 

Taking  the  first  division,  the  primary  difference  between 
land  and  marine  work  is  that  in  ship  propulsion  the  propeller 
revolutions  alter  with  the  load,  that  is,  with  change  in  the 
ship's  speed,  this — assuming  polyphase  alternating  current  is 
installed — being  a  condition  totally  at  variance  with  the 
constant  speed  generators  and  motors  associated  with  land 
practice.  This  variation  could,  of  course,  be  easily  legislated 
for  were  it  possible  universally  to  employ  direct-current 
generators  and  motors  for  these  units.  These  latter,  are,  how- 
ever, in  the  present  state  of  the  art,  confined  to  small  units, 
owing  to  the  restriction  of  weigh,t  and  space  available  in  ships, 
and  to  the  same  limits  as  apjjly  to  land  work,  viz.,  commutator 
and  brush  troubles,  which  accrue  if  high  current  intensities 
and  voltages  are  emjjloyed.  In  all  modern  in.stallations,  except 
in  the  case  of  a  few  very  small  plants  and  battery-driven 
submarines,  alternating-current  sets  are  at  present  universal. 
Of  course,  the  direct-current  drive  would  be  very  much  more 
preferable  if  the  voltage  could  be  made  high  enough  so  that 
generators,  cables,  motors  and  instruments  could  be  made  of 
small  enough  dimensions  to  make  the  outfit  a  commercial 
proposition,  and  the  risks  of  flashing  over  at  the  commutator 
from  some  defect  could  be  eliminated  ;  also  regulation  of  speed 
would  be  much  facilitated  and  control  gear  simplified. 
Speed  Regul.4tion.  | 

Until  this  can  be  done,  however,  alternators — inherently 
high-speed  machines  and  suitable  for  direct  coupling  to  steam 
turbines — must  be  employed  ;  and  the  problem  of  regulating 
the  revolutions  of  the  propelling  motors,  to  suit  the  required 
ship's  speed,  must  be  accomplished  by  means  of  external 
resistance,  sjoecial  motor  windings  and  alteration  to  frequency 
by  cutting  down  steam  supply  to  the  turbines.  A  combination 
of  the  first  and  third  methods  is  the  one  most  usually  employed, 
although  the  double  squirrel-cage  winding,  as  fitted  in  the 
"  New  Mexico,"  appears  to  have  given  satisfaction. 

Fortunately,  the  efficiency  curve  of  modern  turbines  is 
fairly  flat  for  a  considerable  range  of  load,  so  that  a  moderate 
reduction  of  revolutions  is  not  accompanied  by  a  serious 
increase  in  fuel  per  unit  generated.  In  mercantile  vessels, 
moreover,  as  pointed  out  above,  the  greater  portion  of  the 
running  period  is  at  full  power,  and  the  comparative  loss  of 
economy  is  not  vital.  In  warships  where  economy  at  cruising 
speed  is  essential,  it  is  usual  to  provide  two  alternative  pole 
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windings  on  the  motors,  thereby  altering  the  normal  revolu- 
tions corresponding  thereto,  and  lea-ving  further  regulation 
to  be  done  by  liquid  resistances  or  alteration  of  voltage  and 
of  turbine  speed.  This  is,  of  course,  practically  equivalent  to 
fitting  a  two-speed  gear.  A  further  essential  difierence 
between  land  and  marine  turbines  is  the  necessity  in  the 
latter  case  for  being  able  to  develop  a  high  overload  for 
short  periods,  this  being  required  to  provide  means  for 
quickly  reversing  the  propellers  to  full  astern  with  the  ship 
going  "full  ahead,  and  with  the  existing  way  tending  to 
rotate  the  propellers  in  the  ahead  direction.  This  overload 
is  most  easily  legislated  for  by  increasing  the  field  exci- 
tation by  means  of  a  booster  ;  this  overload  state  can  be 
maintained  without  detriment,  provided  that  it  is  not  long 
continued.  A  very  complete  analysis  of  the  conditions  ob- 
taining in  the  "  New  Mexico  '"  was  published  in  the 
"  General  Electric  Re^-iew,"  Vol.  XXII.,  April,  1919,  to  which 


as  some  5  to  6  per  cent,  of  the  total  energy  is  dissipated  as  heat, 
it  will  be  seen  that  means  to  deal  adequately  with  this  is  of 
very  great  moment,  particularly  in  closed  machinery  spaces. 

In  January  of  last  year,  Mr.  J.  Sheppard  read  a  Paper  before 
the  Institution  of  Electrical  Engineers*,  suggesting  develop- 
ment of  turbo-alternators  along  water-cooled  lines,  instead  of  the 
customary  air  cooling.  Whilst  considerable  criticism  cf  detail 
was  directed  to  these  proposals,  it  is  undoubtedly  the  method 
of  attack  of  the  problem  which  shows  the  greatest  promise. 
It  must  be  remembered  that  ventilation  troubles  are  accen- 
tuated when  the  .ship  has  to  be  battened  down  in  rough 
weather.  Moreover,  the  cooling  air  may  be  warm,  moist  and 
salt,  none  of  which  conditions  are  conducive  to  improvement 
of  the  windings.  An  alternative  is  to  arrange  a  closed  system, 
employing  a  substantially  constant  volume  of  air,  this  air  being 


those  interested  are  referred,  space  not  permitting  more  than 
a  brief  mention  of  this  peculiarity  of  marine  propulsion.  It 
may  be  noted  that  this  overload  condition  also  occurs  when 
helm  is  given  to  the  vessel,  it  being,  particularly  in  twin  screw 
ships,  necessary  to  apply  a  higher  power  to  one  shaft  to  main- 
tain constant  revolutions  than  when  on  a  straight  course. 

The  Cooling  Question. 
The  question  of  cooling  the  generators  and  motors  is  one  of 
the  most  important  difficulties  to  be  overcome,  and  it  cannot 
be  said  that  there  is  unanimity  of  opinion  as  to  the  best  methods 
to  be  adopted.  Obviously  where  space  is  of  .';uch  enormous 
value,  large  air  trunks  are  exceedingly  difficult  to  arrange  ; 


Firj.  1. 10  1)00  D.  >\.  SixGLE-scREW  Ship.     Proposed  Arranqemest 

OF  Torbo-Sleotbic  Machinery-.     Lju-vosiro.m  Tckeine'--.  / 

circulated  through  a  heat  interchanger,  with  sea  water  as  the 
cooling  medium. 

This  method  is  being  adopted  in  some  American  vessels, 
but  whilst  better  than  straight  air  cooling,  it  is  a  cumbersome 
alternative  to  the  direct  water-cooling  plan,  which  will  carry 
all  before  it  if  constructional  difficulties  can  be  surmounted. 
Furthermore,  if  fresh  water  be  employed  for  this  purpose,  the 
heat  absorbed  from  the  machines  can  in  part  be  returned  to 
the  boilers  ;  in  other  words,  the  generators  function  also  as 
feed  heaters.  This  method  of  cooling  would  also  eliminate 
fire  risk,  as  with  the  present  system  a  flash  over  is  fed  by  a 
*  See  The  Electrician,  Vol.  LXXXIV.,  p.  61. 
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PARTICULARS  OF 


Name  of  Ship. 


Builders      I  I  Full  Power   Water  Rate  , 

Type.  of  Date.    !  S.H.P.   'Speed     Propeller   {    PropeUing 

1  Machinery.  ;  Revolu'ns.     Machinery. 


Steam 
Pressure. 


Super-Heat 


'Joseph  Medill"  and  "Graeme     i      Chicago  

Stewart  "  Fire  Boats 

Electric  Arc  "     |Experimcntal 

I      Launch 

'TyNEMOI-NT"      laiL"! 


'Jitpiteb"    

'  Mjolker"  

'  WtTLSTY  Castle  '' 
'  New  Mexico  "  ... 


'  Constitution  "  Cl.\ss 
'Tennessee"  


'  Aquila,"  Sec.     ... 
'  Ecupse  "    

'  Cuba " 

'  Indiana  "  Class 


'  Mariner"  ... 

'  Elfay  "  

'  Guinevere  " 

'Invincible"  . 
'Fobdonian"  . 


U.S.  Collier 

Cargo 

Cargo 

U.S. 
Battleship 


U.S.  Battle 
Cruiser 


U.S. 
Battleship 


Cargo 


U.S. 
Battleship 


United 
Fruit  Co. 

White  Star 
Liner 
American 
Trawler 


American 
Yacht 

Ditto. 

Cargo 
Cargo 


Mavor  & 
Coulson 
Mavor  & 

Coillsnn 

G.E.C. 

Swedish 
Ljungstrom 
Brush  Co. 


G.E.C. 

Westing- 
house 
Westing- 
house 


1908  —       '     —  

1911  25        8-3  4011 

1912  500  9  80 


1912 
1912 
1918 
1918 


5  500 

950 

1500 


U 
11-5 
100 

21 


6  cylinder  petrol 
engine  800  r.p.m. 
6  cylinder  Jlirrlees 
Diesel  engines  400  r.p.m. 


110 

90 


Normal 
28  000     j 

Max.     1 21-98 
36  500     : 
1924      180  000    j     33i 


(  Normal 
j  28  000 
I     Max. 
I  33  500 


Swedish        1918-19 
Ljungstrom 

G.E.C.  1919     i 


1  200         lOi 

(LH.P.) 

3  000  — 


G.E.C. 

Westing- 
house 

B.T.H.  & 

Workman 

Clark 

Harland 

&  Wolff 

New  London 

S.  &  E.  Co. 


Winton- 

Westing- 
liouse 
Ditto. 


G.E.C. 
G.E.C. 


1920        3  000      17-28 


1924      60  000 


1921 

1921 
1921 


4  000 
400 


550 

2  860 
850 


lOJ 


Hi 


11-9 

all 

purposes 


190 

Nil. 

218 

190 

180 

200 

250 

50' 

9-4  all 
purposes 


220 
210 


100 
120 


240° 
200° 


2  8-cylinder 

4  cycle,  Diesel  engines, 

240  B.H.p.  each,  350  r.p.m. 

eng.  9-in.  bore  and  12^-in.  stroke 

1  115-B.H.p.  6-cylinder  Winton 

Diesel  engine,  7J-in.  bore  &  11  stroke 

425  r.p.m. 

2  6-cylinder  Winton  Diesel 

350  B.H.p.  each,  225  r.p.m. 


2  cycle  Diesel  engines 


forced  draft  of  cooling  air  and  special  precautions  must  be 
taken  to  cut  this  off  immediately,  in  the  event  of  such  a  con- 
tingency. The  practice  in  some  cases  is  to  lead  the  heated  air 
through  ducts  to  the  boiler  furnaces,  but  this  is  only  possible 
in  relatively  small  installations,  and  only  in  such  are  the 
additional  complication  and  air  trunking  warranted  by  the 
accruing  gain  in  economy. 

Robustness  an  Essential. 

It  is,  of  course,  vital  that  the  machines,  both  generators  and 
motors,  be  of  an  extremely  robust  character,  in  that  they  must 
withstand  abuse  from  warm  .salt  air,  moisture,  pos.sibly  coal 
dust,  and  operators  only  partially  trained  in  electrical  work, 
and  not  cogni.sant  of  its  peculiarities.  The  machines  must 
have  their  parts  accessible,  and  yet  be  free  from  displacements 
by  aliort  circuits,  readily  capable  of  being  dismantled  for  repair 
and  built  to  standard  as  far  as  possible,  so  that  renewal  of  parts 
does  not  require  lifting  the  whole  outfit  from  the  ship  and 
returning  to  the  factory. 

One  aspect  of  the  electric  drive  which  is  apt  to  be  overlooked 
in  making  comparisons  with  other  .systems,  is  the  ability  to 
utilise  otherwise  unoccupied  spaces  by  suitably  laying  out  the 


plant.  Particularly  is  this  the  case  with  large  open  hatchways, 
usually  more  or  less  vacant.  The  turbo-alternators  can  in 
some  cases  be  readily  arranged  in  these  hatchways  with  their 
condensers  below,  more  or  less  on  the  lines  of  a  jjower  station, 
and,  with  the  auxiliary  plant  situated  in  the  normal  engine 
room  and  the  propelling  motors  aft  in  a  space  of  little  value, 
80  far  as  cargo  or  other  stowage  is  concerned,  a  very  compact 
yet  accessible  scheme  can  be  devised.  A  design  for  a  3  000-s.h.p. 
10  000  ton  deadweight  ship  is  shown  in  accomijanying  illus- 
tration embodying  this  principle,  from  which  it  will  be  seen  that 
practically  no  space  is  unutilised.  Incidentally  the  ventilation 
of  the  generators  is  facilitated.  A  further  sa\ang  could  be 
made  were  one  generating  unit  only  adopted  ;  in  this  drawing 
two  1  500-kW  Ljungstrom  machines  are  shown.  In  these 
early  days  two  generators  are  strongly  to  be  preferred,  since  if 
one  fails  the  vessel  can  still  make  a  port,  and,  although  the 
failure  were  due  to  a  minor  defect,  yet  it  is  difficult  to  dislodge 
a  bad  inipres.sion  once  formed,  and  the  average  shijiowner  does 
not  discriminate.  The  first  modern  ship  in  this  country 
suffered  from  some  minor  troubles,  totally  unconnected  with 
the  electrical  propulsion  system,  with  the  result  that  the  ship 
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No.  of       ]         No.  of         ,  Voltage 
Generators  Motors         |      and 

and  Type.  and  Type.      |  Period. 


Fuel 
Con- 
sumption. 


Current  to 
Auxiliary 
Machinery. 


Weight  of  ; 
No.  of  'Propelling  j 
Shafts  Machinery ; 


2  D.C. 


D.C. 


1  3-phase  1   3-phase     |  20  &  30 

double  wound:  4  and  6  poles   ! 

2  3-phase  1        1  3-pha6e     i       500 

235  kW      I  30  &  40  pole     |20&26-6 


1   3-ph6ise 

Bipolar 
2  3-phase 

400  kW 
2  3-phase 

625  kW 
2  2 -phase 

bipolar 


4  3-phase 
40  000  kVA 
1835  r.p.m. 
2  3-phase 
bipolar 


2  Ljungstrom 
5400  r.p.m. 
1   3-phase 

bipolar 

2300  kW 

3000  r.p.m. 

1  3-phase 
2350  kW 

3000  r.p.m. 

2  2-phase 
28  000  kVA 

1  800  r.p.m 

1 


D.C. 
165  kW 
125  V 

D.C.  75  kW 

Westingh'se 

125  V 

2  22o-kW 

Westingh'se 

125  V 

1  A.C. 

3  000  r.p.m. 
2  360  kW 
2  240  kW 

D.C.  250  V 


2  3-6  pole 

direct  coupled 

2  induction 

geared 
2  induction 
geared 
squirrel  cage 
I      4  24  &  36 

pole  windings 

j  direct  coupled 

j   8  2  per  shaft 

I    23  000S.H.P. 

22  poles 

4  24  &  36 

pole  windings 

direct  coupled 


2  3-phase 

geared 

1   3-phase 

60  pole 

direct  coupled 

1   3-phase 
direct  coupled 


2  200 

500 

120 

650 

60 

4242  & 

3000 

35-5 

5000 


450 

-90 

2300 

50 


1100 
50 


4  15  000  s.H.p.      5000 
16  poles        I 

1  direct  coupled!       — 


1  direct 

coupled 

400  B.H.P. 

1  direct 
coupled 

1  direct 
coujjled 


coal 

105 

oil 

0-98  f. p. 

107  at 

17  knots 


coal 
108 


30  gall, 
per  hour 


7^  gaU. 
per  hour 


1  direct 
coupkd 
3  000  H.P. 
1  direct 
coupled 


250 

gener'trs 

run  in 

series 

2300 

50 

250 


_ 


D.C. 

Steam 

Steam 

A.C. 
500  V 
A.C. 
650  V 
D.C. 


Electric 
D.C. 


D.C. 
240  V 


A.C. 

450 

steam 


D.C.  250  V 

and  steam 

D.C. 

8  500kW 

240  V 


D.C. 
llOkW 
generator 
oil  driven 

D.C. 

125  V 

D.C. 


1 
1 


—  JDouble  windings  on  generator  to  give  frequency  of  20  and 
j     30  periods. 

—  !Double   windings  on   motor,  generators  wound  for  different 
j     frequencies. 


590         iCurtis  turbines   1  2-stage  and  9  single-stage  wheels.     Motors 
I     12ft.    6 in.    diamater   and    lift.   long.     Reversal    7-9   sees. 
Speeds  up  to  17  knots  on  one  generator  only. 

Electric     16  boOers,  198  000  sq.  ft.  H.S.,  18  000  sq.  ft.  superheater. 

1800      I 
total  6172  IMotors  6  800  s.H.p.  each,  170  revs,  per  min.,  44  poles. 

—  Westinghouse   impulse    and    reaction    turbines.     Change   over 

speed  1  500  revs,  per  min.  from  24  pole  to  36  pole.    15  knots, 

2  270  revs,  per  min.  36  poles.,  10-15  knots,  1  generator,  36  poles, 

15-17  1  generator,  24  poles,  17-21  knots,  both  generators,  each 

I     suppljnng  on  2  motors  P.  and  S.  independent,  123  revs,  permin. 

I     Propellers=  15  knots. 


—         |l  Curtis  turbo-generator,  3  000  revs,  per  min. 
i     type.     2  35-kW  exciters,  125  V. 


Motor,  slip-ring 


—  1  Curtis  turbo-generator,  3  000  revs,  per  min. 

2  auxiliarj'  generators,  150  kW,  250  V. 

2778       jMotors  3  600  b.h.p.  each,  24  poles,  150  revs,  per  min. 


—         lElectrical  gear  by  B.  T.-H.  Co. 


Ljungstrom  generators. 


was  condemned  in  some  quarters  as  a  failure,  whereas  she  has 
made  several  regular  successful  voyages  without  a  hitch,  and 
with  excellent  fuel  economy.  She  is  now  amongst  hundreds 
of  others  awaiting  cargo  due  to  the  slump  in  trade.  It  is 
true  that  certain  items  would  be  arranged  to  better  advantage 
in  a  replace  ship,  but  the  same  could  be  said  of  any  pioneer 
design,  and  the  alterations  would  not  be  of  a  fundamental 
character  so  far  as  the  main  projielling  units  are  concerned. 
The  Case  for  Diesel  Electric  Propulsiox. 
The  case  for  Diesel  electric  propulsion  may  be  briefly  referred 
to.  It  is  undoubtedly  attractive  at  first  glance  as  a  consumj)- 
tion  of  half-a-pound  of  fuel  oil  per  brake-horse-power  cannot 
be  approached  by  steam.  The  maximum  power  at  present 
available  and  the  speed  of  revolution  permissible  of  Diesel 
engines  limits  this  equipment  to  small  vessels,  unless  a  large 
number  of  independent  units  is  provided  ;  500  revs,  j^er  min., 
the  highest  figure  yet  attained  in  comparatively  high-power 
engines,  is  more  suitable  for  direct-current  generation  so  that, 
in  this  respect,  direct-current  generators  and  Diesel  engines 
approach  (when  directly  coupled  together)  their  maximum  speed 
and  power  together.     It  is  doubfful  if  such  engines  will  prove 


to  be  sufficiently  reliable  at  sea.  Fast  running  engines  of  this 
type  in  submarines  require  much  tuning  up  and  nursing,  and 
if  the  revolutions  are  cut  down  to  imjsrove  the  running  charac- 
teristics of  the  Diesel  engine,  then  the  only  inducements  for 
insertion  of  electrical  transmission  and  not  coupling  direct  to 
the  propeller  shaft  are  the  abolition  of  reversing  and  manoeuvr- 
ing troubles,  and  the  ability  to  install  more  generating  units  than 
there  are  propeller  shafts.  It  will  be  seen  that  the  Diesel 
electric  drive  has  not  the  attraction  of  the  turbo-electric  drive 
where  both  turbine  and  alternator  are  high-speed  machines, 
and  the  former  can  only  be  favourably  considered  for  small 
vessels  such  as  yachts,  trawlers  and  special  craft.  The  second 
phase  of  the  subject,  i.e.,  the  auxiliary  machinery  is  quite  as 
important  as  the  main  drive,  but  has  scarcely  received  in  the 
past  the  amount  of  attention  which  it  deserves. 
The  Type  of  Current. 

The  chief  problems  involved  are  the  determination  of  the 
type  of  current  to  be  employed  in  this  subsidiary  plant,  and 
also  the  source  of  supply  thereof. 

These  questions  should  be  decided  for  individual  ships,  as 
there  are  some  cases — e.g.,  tank  steamers — where  there  are 
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factors  Avliich  limit  the  choice  of  type.  In  this  instance, 
where  petrol  or  other  iniianimalile  liquid  is  carried  in  bulk, 
sparking  at  the  commutator  of  a  direct-current  machine 
might  have  dangerous  possibilities,  and  alternating-current 
motors  are  in  such  cases  preferred  in  spite  of  certain  disabilities. 
Totally-enclosed  ])ipe-ventilated  direct-current  motors  would 
overcome  this  diHiculty.  Where  no  such  restriction  occurs 
the  balance  of  favour  for  marine  ]nirposes  lits  with  direct- 
•current  machines,  except,  perhaps,  for  large  constant  speed 
motors,  such  as  arc  required  by  refrigerating  machines. 

The  various  units  absorbing  power  arc,  for  the  most  part,  of 
:8mall  or  moderate  rating,  5  to  50  b.h.p.  covering  probably 
95  per  cent,  of  the  sizes  for  all  vessels.  It  may  be  conceded 
■that  special  attention  must  be  given  to  keep  the  commutators 
and  brush  gear  in  an  efficient  condition,  yet  the  advantages 
•of  greater  flexibility,  ease  of  replacement  from  stock,  and  ability 
tto  utilise  shore  current  (almost  invariably  direct  current) 
-direct,  outweigh  the  cost  of  extra  care  and  maintenance. 
Moreover,  if  designed — as  it  is  strongly  insisted  that  they 
should  be — for  standard  voltages,  lamps,  starters,  instruments, 
&c.,  can  be  obtained  in  almost  any  port,  whereas  special 
fitments  to  suit  alternating  current,  of  an  odd  frequency, 
must  be  specially  made,  if  repairs  or  replacements  are 
required. 

Direct  Current  Supply  Necessary. 
A  su]iply  of  direct  current,  must,  in  any  case,  be  provided 
for  field  excitation  of  the  main  propelling  generators,  and  it  is 
undoubtedly  preferable  to  fit  a  small  direct  current  turbine 
driven  set,  exhausting  to  a  feed  heater,  for  this  and  auxiliary 
])urposes.  Where  this  is  not  installed  and  the  auxiliaries 
derive  their  power  from  the  main  generators  direct,  these 
generators  carrying  a  self-contained  exciting  unit,  it  is  neces- 
sary to  start  up  on  the  atmosphere,  no  current  being  available 
for  the  air  and  circulating  pumps  to  produce  a  vacuum.  This 
has  been  the  arrangement  in  certain  ships,  but  is  most  undesir- 
able. Independent  auxiliary  sets  are  therefore  to  be  pre- 
i  jrred,  except,  perhaps,  for  very  small  units,  whereit  would  pay 
to  run  a  main  generator  in  harbour  for  winches,  lights,  &c. 
Ill  this  case  a  small  direct-current  machine,  driven  by  an 
alternating-current  electric  motor,  or,  alternatively,  by  a  small 
steam  engine,  or  an  internal  combustion  driven  set,  can  be 
conveniently  used,  the  former  being  employed  at  sea  and  the 
latter  in  harbour.  Of  course,  unless  the  voltage  is  low,  trans- 
formers must  be  employed  to  step  down  the  voltage  to  a 
.suitable  figure  for  small  alternating-current  motors,  which 
even  then  tre  not  easy  to  build  and  maintain  in  good  condi- 
tion with  polyphase  current.  If  it  be  decided  to  take  tlie 
.supply  from  the  main  generators,  then  static  transformers 
.  nd  /or  rotary  converters  meet  the  case. 

The  Use  of  Mercury  Rectifiers. 
In  this  connection  the  possibility  of  employing  mercury 
arc  rectifiers  appears  to  have  some  advantages,  but,  as  farasat 
present  known,  these  have  not  been  used  in  sea-going  plants, 
(jonsidering  every  phase  of  the  question  the  simplest  and  best 
arrangement,  though  not  the  cheapest  is  undoubtedly  the  pro- 
vision of  separately  driven  direct-current  auxiliary  sets,  pre- 
ferably generating  at  440  V  and  distributing  current  at  that 
voltage  to  large  motors  and  at  220  V  to  small  motors  and  lights 
through  a  three-wire  system. 

Operating  Voltages. 
There  has  been  a  gradual  growth,  as  in  land  work,  of  the 
voltage  of  the  transmission  line,  but  the  distance  over  which 
this  has  t )  be  passed  being  very  small,  never  exceeding  500  ft., 
no  stei)-u])  and  down  transformers  are  justified.  The  operating 
pressure  is  therefore  determined  hy  the  highest  which  the  motor 
<5in  conunercially  take,  subject  always  to  the  requirements 
of  safety  and  reliability.  It  is  essential  continually  to  bear 
in  mind  that  a  shi])'s  resources  are  strictly  limited,  and  there 
are  no  rc])air  shops  in  mid-ocean.  The  latest  vessels  show  a  < 
figure  of  5000  V  for  this  transmission,  but  there  seems  to  be  no 
v.ilid  reason  why  the  standard  6  600  V  should  not  be  adopted, 
insulation  being  as  vital  in  one  case  as  the  other,  and  almost  as 
reidily  secured.    The  reduction  in  cost  of  the  transnntting 


cables  would  more  than  compensate  for  the  increased  insulation 
necessary.  The  controlling  consideration  should,  however, 
be  the  figure  most  suitable  for  a  robust  and  efficient  arrange- 
ment of  the  motor  and  generator  windings,  and  the  limita- 
tions imposed  by  the  switch  and  control  gear.  The  question 
of  voltage  for  auxiliary  circuits  has  already  been  touched 
upon.  Finally,  the  whole  equipment,  particularly  the  con- 
trol gear,  cables  and  instruments  must  be  arranged  to  -be 
accessible  and  at  the  same  time  out  of  reach  of  unauthorised 
tampering  with  ;  care  must  be  taken  to  ke  p  out  moist 
salt  air  and  coal  dust ;  adequate  means  must  be  provided 
for  frequent  inspection,  and  simplicity,  "  fool  proofness  "  and 
reliability  are  absolute  essentials.  The  main  motors  and  any 
auxiliary  pumps,  where  placed  aft  in  a  separate  comjiartment, 
should  be  arranged  to  be  controlled  locally,  and  also  at  the 
starting  platforms,  suitable  indicators  being  fitted  to  show  the 
engineer  on  watch  whether  or  not  such  motors  are  running. 
Paralleling  Problems. 
There  are,  of  course,  many  other  problems  in  the  successful 
design  and  operation  of  electricallypropelled  ships,  for  instance, 
the  paralleling  of  alternators  if  two  or  more  are  fitted,  the 
automatic  control  if  one  machine  loses  its  vacuum  by  a  ny  chance 
and  thereby  gets  out  of  steis,  the  necessity  of  arranging  that 
alteration  of  the  direct-current  supply  voltage  for  excitation 
does  not  afltect  the  running  of  auxiliaries  coupled  to  the  same 
source,  but  space  does  not  permit  entering  into  a  large  amount 
of  detail. 

The  leading  features  of  the  subject  have  only  been  sketched, 
and  a  broad  survey  of  the  technical  problems  which  have  been 
surmounted  and  those  which  lie  ahead  has  been  attempted  in 
this  short  article.  Probably  enough  has  been  said  to  show 
that  the  work  of  pioneers  in  this  field  has  not  been  an  easy  one, 
but  that  it  has  borne  fruit  will  be  gathered  from  the  attached 
table,  which  should  convince  that  technical  and  commercial 
success  has  been  attained,  and  it  cannot  be  doubted  that  this 
method  of  shiji  propidsion  gives  every  promise  of  great  exten- 
sion in  the  better  times  of  trade  revival  which  all  look  forward 
to  with  such  high  anticipation. 

List  of  references  to  articles,  &c.,  on  Electrical  Propulsion 
of  British  Origin: — 

1.  Direct  Electric  Drive  for  Propellers. — "Engineering,"  13/8/09. 

2.  Electric  Propulsion  of  Ships. — "  Engineering,"  19/11/09. 

3.  Electric  Propulsion  of  Ships. — "Engineering,"  10/12/09. 

4.  Marine  Propulsion  by  Electric  Motors. — H.  A.  Mavor,"  Engineering, 

16/12/09. 

5.  The  Substitution  of  the  Electric  Motor  for  Marine  Propulsion. — 

W.  P.   Durtnall,   "  Transactions  "   Inst,   of   Naval  Architects, 
1910,  Vol.  LII. 

6.  Electric  Propulsion  of  Ships. — Book  H.  M.  Hobart  (Harper  Bros.), 

1911. 

7.  "  Electric  Arc  "  with  Electric  Transmission  Gear.^"  Engineering," 

9/6/11. 

8.  Electric    Propulsion    of    U.S.    Collier    "  Jupiter." — "  Engineering," 

23/8/12. 

9.  Some  Alternative    Types  of    Propelling   Machinery   for    19}   knot 

Steamer. — Paper    read    by    J.    Doman,   Inst,   of    Engrs.    and 
Shipbuilders  in  Scotland,  October,  1915. 

10.  The  Ljungstrom  Turbine  and  its  Application  to  Marine  Propulsion. — 

Paper  read  by  R.  S.  Portham  to  Inst,  of  Engrs.  and  Shipbuilders 
in  Scotland,  March,  1916. 

11.  Turbo    Electric   Machinery   in    U.S.    Battleships. — "Engineering," 

24/8/17. 

12.  Electrical  Ship  Propulsion. ^W.  B.  Hird,  Paper  to  Inst,  of  Engineers 

and  Shipbuilders  in  Scotland,  April,  1918. 

13.  Electric   Marine    Propulsion. — "Times   Engineering    Supplement," 

May,  1918. 

14.  Ljungstrom   Turbo   Electric   Ship   Propelling   Machinery. — "Engi- 

neering," 3/5/18. 

15.  Electricity  in  Ship  Propulsion. — "  Electrical  Review,"  10/5/18. 

10.  Electrical    Propulsion   of    s.s.    "  Wulsty   Castle." — "  Engineering," 
July  12,  26,  and  August  9,  1918. 

17.  Electrically  Propelled  Paddle  Steamer. — "  Shipbuilding  and  Shipping 

Record,"  20/3/19. 

18.  U.S.    Battleship    "New    Mexico."— "  Sliipbuilding    and    Shipping 

Record,"  10/4/19. 

19.  Some  Considerations  affecting  Electrical  Propulsiim  of  Ships. — R.  J. 

Butler,  Paper  to  (Jreenock  Association  of  Engineers  and  Ship- 
builders, reprinted  in  "  The  Channel,"  July  and  September,  1920. 

20.  Electrically   Propelled   Ship   "  Eclipse."—"  Syren   and   Shipping," 

November,  1920. 

21.  Diesel  Electric  Yacht  "  Elfay."— "  Engineer,"  17/12/20. 

22.  New  U.S.  Warships.—"  Engineer,"  4/3/21. 
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Design    and    Manufacture   of  Electrical    Auxiliary 
Machinery    for   Ships. 


By   S.    E.    GLKNDENNING,  M.I.E-E. 


IT  is  not  necessary  to  start  by  apologising  for  the  presence 
of  electrical  machinery  on  shipboard.  The  courage  and 
confidence  of  the  pioneers  of  thirty  years  oi  so  ago  have 
been  amply  justified  by  experience,  and  there  are  few  auxiliary 
services  for  which  the  shipbuilder  now  considers  any  method 
of  power  transmission  but  the  electrical.  It  speaks  well  for 
the  convenience  and  reliability  of  electrical  apparatus  that 
both  shipbuilders  and  sailors  have,  in  so  comparatively  short 
a  time,  come  to  regard  its  use  as  a  matter  of  course. 

In  this  article  it  is  intended  to  express  the  designer's  point 
of  view  for  the  benefit  of  the  user,  and  to  help  the  marine 
engineer  interested  in  electrotechnical  matters  to  appreciate 
what  is  done  to  meet  his  special  requirements.  It  is  by  under- 
standing the  difficulties  that  have  been  foreseen  (or  stumbled 
against)  in  the  past  that  the  highest  degree  of  reliability  can 
be  maintained  in  the  future — so  if  undue  stress  seems  to  be 
laid  on  possible  faults,  this  must  be  regarded  only  as  a  warning 
against  "  cheap  "  and  unsuitably  designed  apparatus. 

Systems  of  Supply. 

Direct  current  supply  at  220  V  so  far  holds  the  field  that  it 
can  be  regarded  as  almost  standard  practice  at  the  present 
time,  and  most  of  the  notes  following  apply  mainly  to  this 
system. 

From  the  designer's  point  of  view  the  chief  advantages 
of  direct  current  over  an  alternating  current  system  are  the 
great  flexibility  with  which  the  d.c.  motor  can  be  adapted 
to  the  special  requirements  on  shipboard  and  the  ease  with 
which  it  can  be  controlled  by  relay  contactors.  The  latter 
are  worked  by  solenoids  or  magnets  for  which  direct 
current  has  obvious  advantages,  the  alternating  magnet  being 
both  cumberous  and  inefficient.  In  alternating  circuits,  too, 
the  lead  and  return  currents  must  be  exactly  balanced  in 
concentric  cable  to  prevent  outside  disturbance  in  neighbouring 
ironwork,  and  this  seriously  cramps  the  designer  in  his  lay-out 
of  both  the  main  and  operating  circuits. 

The  Voltage-  Question. 

Considering  now  the  various  voltages  of  direct  current 'in 
use — 100  V,  once  the  usual  standard,  is  .still  retained  by  some 
shipping  lines,  while  440  is  being  tried  out  on  others.  As 
regards  the  electrical  design  of  motors  and  dynamos,  220  V 
has  the  advantage,  as  good  windings  can  be  got  out  for  the 
whole  range  of  outputs  usually  required,  i.e.,  from  1  to  100  h.p. 
and  from  50  to  200  kW  at  the  usual  speeds  for  direct  motor 
drives  and  reciprocating  engines.  Below  220  V  the  larger 
units  present  difficulties,  as  it  is  not  easy  to  get  a  winding  which 
has  enough  commutator  segments,  and  the  commutators  are 
too  long  to  be  good  practice,  either  electrically  or  mechani- 
cally. Also  a  modern  machine  with  carbon  brushes  is  not 
so  efficient  at  100  V  as  at  220  V.  Above  220  V,  small  motors 
become  less  reliable,  on  account  of  the  fine  gauge  wires  used 
(which  in  case  of  corrosion  will  give  out  sooner  than  thicker 
wires)  and  also  on  account  of  the  difficulty  of  finding  space 
for  the  insulation,  more  particularly  in  the  slots,  crowded  as 
they  must  be  with  small  conductors. 

The  actual  thickness  of  insulation  used  does  not,  in  modern 
practice,  vary  much  with  the  voltage  between  100  V  and  440  V, 
but  surface  leakage  when  the  air  is  damp  and  salt-laden, 
is  much  more  serious  at  the  latter  pressure,  and  often  necessi- 
tates special  methods  of  i-sulating  that  are  not -wanted  at 
220  V. 

Flash-Over  and  Shock. 

Flash-over  between  brushes  of  opposite  polarity  under 
adverse  commutating  conditions  is  unknown  at  100  V,  very 
rare  at  220  V,  but  has  to  be  considered  seriously  at  440  V. 
In  small  motors,    where  the  brush-lines  are  generally  only  a 


few  inches  apart,  a  flash-over  may  be  started  by  sparking, 
if  the  commutator  and  brush-gear  have  been  allowed  to  get 
into  bad  condition.  Of  couise  this  ought  not  to  happen,  but 
if  it  should,  one  does  not  want  more  serious  trouble  to  occur 
before  there  is  time  to  rectify  the  smaller  fault.  The  risk  of 
flash-over  also  limits  the  tricks  the  designer  can  play  with  the 
commutation  of  variable-speed  motors,  or  motors  subjected 
to  sudden  heavy  overloads  such  as  winch  equipments.  As 
regards  risk  of  shock,  a  440  V  system  with  a  middle-wire 
"  earth  ''  should  normally  give  220  V  only  above  or  below 
earth,  bu"  most  men  who  have  to  work  on  steel  decks  in 
boots  wet  with  salt  water  would  probably  have  more  confidence 
in  a  system  which  has  no  more  than  220  V  at  disposal. 

So  far,  it  looks  as  if  the  balance  of  argument  was  in  favour 
of  100  V  as  against  440  V,  but  when  one  considers  the  size 
of  the  cables  required  for,  say,  a  50-h.p.  motor  at  100  V, 
the  massive  terminals  necessary,  and  the  abnormal  length  of 
commutator  already  referred  to,  it  will  be  seen  that  there  are 
strong  arguments  for  the  present  usual  voltage  of  220  V. 

General  Considerations   of  Design. 

More  thought  and  care  have  to  be  devoted  to  the  insulation 
of  motors  and  switchgear  for  marine  work  than  to  any  other 
feature  of  their  design  and  construction,  as  is  only  natural 
when  one  considers  the  conditions  under  which  they  have  to 
work,  in  salt-laden  air,  in  extremes  of  heat  and  cold,  and  often 
in  very  inaccessible  positions.  Of  course,  electrical  gear  built 
for  ship  or  dockyard  work  is  quite  suitable  for  ordinary  com- 
mercial purposes  (except  that  it  is  not  ""  cheap  "'),  but  it  by 
no  means  follows  that  machines  that  have  quite  a  good  name 
in  factory  or  workshop  will  be  any  use  at  sea — and  the  same 
applies  even  more  strongly  to  switchgear. 

In  the  first  place,  it  is  fatal  to  use  any  hygro-copic  material, 
even  where  the  insulation  is  not  suppiosed  to  depend  on  it. 
Sheet  mica  and  micanite  are  the  materials  on  which  ultimate 
reliance  must  be  placed,  though  some  non-hygioscopic  materials 
like  "  Leatheroid,"  may  be  used  in  conjunction  with  them 
for  mechanical  protection.  This  limitation  afiects  the  design 
considerably. 

In  motors,  especially  small  machines  of  2  H.p  or  .3  h.p.  and 
under,  a  relatively  large  proportion  of  room  in  the  slots  has 
to  be  reserved  for  insulation,  and  the  space  available  for  copper 
on  the  field  coils  is  similarly  restricted.  In  no  cas»  should 
there  be  less  than  one  thickness  (unbroken)  of  5  to  10  mil 
micanite  between  live  parts  and  earth,  or  between  live  parts 
at  any  considerable  voltage  difference. 

The  mounting  of  brush-gear  and  the  arrangement  of  ter- 
minals is  largely  influenced  by  the  necessity  for  clamped  mica 
in.sulation,  all  bushed  holes,  washers  and  little  bits  of  insu- 
lation being  eliminated. 

The  design  of  switchgear,  too,  is  fundamentally  influenced 
by  the  type  of  insulation  employed.  For  naval  work  no  slate 
or  similar  material  is  used  at  all,  and  though  some  shipping 
lines  retain  slate  for  the  main  switchboards,  &c.,  most  of  the 
control  gear  is  insulated  entirely  with  sheet  micanite  moulded 
over  bar  iron  supports  on  which  the  live  parts  are  clamped. 

Ventilation  and  Temperature  Rating. 
Where  a  motor  has  to  be  placed  in  an  exposed  position  on 
deck,  a  totally-enclosed  machine  must  be  used,  but  for  all 
ordinary  purposes  a  semi-enclosed  and  preferably  drip-proof 
design  is  best.  The  internal  condensation  in  a  totally-en- 
closed motor  under  varying  temperature  conditions  is  often 
serious,  and  there  is  less  trouble  with  insulation  on  ventilated 
machines  even  in  a  damp  climate,  provided  they  do  not  catch 
direct  spray  and  are  protected  from  drips  of  condensed  mois- 
ture from  the  deckbeams  above.     The  latter  may  be  effected 
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either  by  designing  the  frame  of  the  mach'ne  with  hoods  over 
th"  open'ngs,  or  (as  is  usual  with  open-type  generators)  by 
fixing  a  curved  sheet-metal  canopy  on  the  top  of  the  magnet 
frame  or  to  the  underside  of  the  deck  above.  Very  strong 
fans  for  aiding  ventilation  are  undesirable,  as  they  may  make 
a  draught  strong  enough  to  suck  in  spray. 

Ratings  niu.st  be  conservative,  on  account  of  the  tropical 
heat  to  which  most  vessels  are  subjected  at  some  time  or 
other.  A  temperature  rise  of  81°F.  is  generally  allowed  at  the 
end  of  a  continuous  run  the  length  of  which  depends  on  the 
duty  of  the  machine.  For  a  machine  which  will  be  running 
on  ordinary  work  continuously  a  test  of  6  hours  is  generally 
near  enough  to  the  truth,  though  generator;  of  the  sizes  used 
on  shipboard  and  the  larger  motors  will  take  longer,  and  the 
small  motors  less  time,  to  reach  their  maximum  temperature. 
For  intermittently  loadfd  motors,  such  as  reversing  motors 
for  winches,  a  short,  continuous  run  is  specified  which  is  roughly 
equivalent  to  an  all-day  run  at  the  normal  intermittency, 
taking  into  account  not  only  the  time  running  but  also  the 
load,  which  is  generally  light  on  alternate  motions.  A  half- 
hour  run  at  full  load  usually  covers  the  heaviest  duty  for  a 
reversing  motor,  though  for  motors  of  exceptionally  heavy 
intermittency  an  hour's  run  is  sometimes  specified.  For  very 
intermittent  work  a  quarter-hour  run  is  a  good  enough  equiva- 
lent, provided  the  motors  are  suitably  designed  as  regards 
commutation  and  distribution  of  internal  heat  losses. 

Special  ratings  for  motors  exposed  to  the  direct  rays  of 
the  tropical  sun  and  to  boiler-room  temperatures,  are  re- 
ferred to  below. 

Mechanical  Design. 
Owing  largely  to  the  desirability  of  saving  weight,  especially 
on  the  upper  decks,  motors  are  often  designed  for  a  heavier 
output  from  a  given  carcass  than  would  be  usual  or  economical 
for  motors  "  sold  over  the  counter  "  for  ordinary  shore  work. 
This  may  be  effected  by  crowding  on  the  copper,  or  by  the  use 
of  over-run  windings  protected  by  the  method  of  control.  In 
either  case  this  means  that  the  shafts  and  bearings  must  be 
relativel)'  large,  corresponding  roughly  to  the  sizes  usual  in 
the  next  larger  carcass.  If  oil-ring  bearings  are  used — as  has 
been  usual  till  recent  years. — it  is  important  that  the  covers 
should  fit  well  so  as  to  keep  out  splashing  water,  though  ea,?y 
access  for  oiling  must  be  provided  through  a  screw  plug  o.- 
otherwise.  Allowance  must  be  made  for  pitching,  both  in 
the  design  of  oil  wells  and  the  provision  of  end-thrusts. 
Rolling  need  not  be  taken  into  account,  as  motors  are  not  gener- 
ally placed  with  their  axes  athwart-ship. 

Ball  bearings,  long  regarded  with  suspicion,  are  now  being 
more  used,  and  the  manufac  ure  is  now  so  perfect  that  (if  they 
can  be  kept  from  rusting)  they  lun  silently  enough  even  for 
fan  and  lift  motors  where  the  trunks  magnify  and  convey  every 
small  noise  given  out  by  the  motor.  With  a  well-designed 
housing  there  is  no  chance  of  spray  working  in,  and  it  is  only 
necessary  to  see  that  the  interior  is  well  filled  up  with  grease 
and  that  no  drops  of  salt  water  are  accidentally  introduced 
with  fre.sh  grease  when  filling  up  the  Stauffer  lubricator  cups. 
Mechanically,  they  are  reliable,  and  need  very  little  attention. 
Their  use  enables  the  designer  to  shorten  up  a  motor  in  an 
axial  direction  by  several  inches — often  a  consideration  in 
cramped  positions. 

Design  of  Generating  Plant 
The  outputs  generally  required  from  generators  (50  kW  to 
200  kW)  are  convenient  from  a  designer's  point  of  view  for 
220Y  direct-current  windings  at  the  .speeds  usually  given  by 
the  makers  of  reciprocating  engines.  At  the  s])eeds  necessary 
for  direct  coupling  to  steam  turbines  the  electrical  design  at 
this  voltage  is  not  so  favourable,  and  (in  the  larger  sizes  at 
any  rate)  a  higher  voltage  would  give  a  more  suitable  number 
of  commutator  segments  and  core  slots.  It  is  verv  doubtful 
if  a  ship  is  the  right  place  anyway  for  a  turbo-generator,  but 
if  it  is  decided  to  go  in  for  .such  sets  the  speed  should  be  kept 
as  low  as  is  consistent  with  reasonable  econoniy  at  the  steam 
end.  I  is  worth  taking  a  lot  of  trouble  to  keep  below  the  critical 
speed,  which  causes  more  anxiety  on  .shipboard  than  on  .shore 


where  the  foundations  are  generally  hea\'ier  and  less  resilient. 
This  necessitates  an  expensive  shaft  of  large  diameter,  and  also 
in  consequence  of  the  size  of  the  shaft  the  commutator  has  to 
be  of  rather  large  diameter  and  heavy  construction.  Still  it 
is  worth  some  expense  to  keep  below  the  critical  speed,  as  there 
is  then  no  risk  of  the  rotor  straining  itself  and  throwing  out 
of  balance. 

Whether  Diesel  or  steam  reciprocating  engines  or  steam 
turbines  are  used,  the  parallel  running  of  th  •  sets  is  of  first 
importance.  This  depends  chiefly  on  the  regularity  of  the 
turning  moment  and  the  stability  of  the  governing.  The 
governor  must  be  sensitive  to  small  changes,  but  not  inclined 
to  hunt.  There  seems  no  advantage  in  the  very  close  govern- 
ing that  some  engine  makers  are  able  to  get  on  their  test- 
plate,  and  a  speed  d:op  of  3  per  cent,  or  so  from  no  load  to  full 
load  is  better,  from  an  electrical  point  of  view,  than  \h  per 
cent. 

Given  the  best  that  the  engine  maker  can  do,  it  remains  for 
the  electrical  designer  to  see  that  his  machines  are  stable 
in  voltage  {i.e.,  that  they  are  working  beyond  the  bend  in  the 
magnetisation  curve  and  not  on  the  straight).  Interpoles 
should  not  be  allowed  to  influence  the  design  too  much,  as  they 
tend  t«  make  the  voltage  highest  at  half  load  if  thr  y  are  unduly 
strong,  and  generally  aiiect  adversely  the  paralleling  qualities 
of  the  sets.  The  same  requirements  apply  to  .'hore  jobs,  but 
on  a  ship  the  loads  are  very  fluctuating,  and  the  services  to  be 
maintained  are  vital  to  the  safety  of  the  vessel,  so  that  a  sound 
and  well-designed  generating  plant  is  of  prime  importance. 

Engine  and  Boiler-Room  Auxiliaries. 
Motors  running  in  the  comparatively  cool  engine-room  of  a 
Diesel-driven  vessel  call  for  no  special  comment,  except  that  a 
compact  arrangement,  often  combined  with  starter  or  con- 
troller, is  required.  On  a  steam  vessel,  however,  motors 
intended  for  very  hot  situations  should  be  specially  rated  so  as 
to  keep  the  total  temperature  (atmosphere  plus  rise)  down  to  a 
figure  at  which  insulation  will  not  char — generally  about  200°F. 
It  is  not  enough  simply  to  reduce  the  load  on  a  standard-wound 
motor,  an  expedient  that  would  reduc?  the  armature  copper 
losses  but  leave  the  iron  and  excitation  losses  as  an  undue 
proportion  of  the  whole.  A  small  increase  in  the  number  of 
turns  on  the  armature,  and  consequent  decrease  of  magnetic 
field,  will  improve  the  distribution  of  the  losses,  and  it  may  also 
be  ad\'isable  to  effect  a  further  reduction  of  iron  losses  by  the 
use  of  armatur^"  plates  of  special  steel,  of  low  hysteresis  and  eddy 
losses.  In  any  case  the  reduction  of  the  magnetic  field  must 
not  be  carried  so  far  as  to  endanger  the  commutation,  even  at 
the  reduced  horse-power  at  which  the  motor  will  be  rated. 

Fan  Requirements. 

In  a  passenger  ship  a  certain  number  of  ventilating  fans  are 
generally  placed  in  exposed  positions  where  they  get  the  full 
heat  of  a  tropical  sun,  and  in  such  cases  the  same  remarks, 
as  regards  rating,  apply  as  in  the  instances  referred  to  above, 
i.e.,  the  motors  should  not  be  lightly  loaded  onl}',  but  should 
be  specialh'  got  out  for  a  uniformly  low  temperature  rise. 

Most  of  the  centrifugal  ventilating  fans  are  placed  rather 
high  up  in  the  ship's  structure,  and  as  there  may  be  40  or  more 
in  a  liner,  it  is  important  that  the  design  should  be  as  light  as 
possible,  consistent  with  economical  speed  control.  A  varia- 
ble speed  motor  is  necessarily  larger  than  a  constant  speed 
motor  for  the  same  top  output,  but  in  driving  a  fan  the  field 
windings  can  be  over-run  fcmewhat  to  get  the  slowest  speeds, 
as  the  armature  is  then  taking  such  a  small  current  that  the 
machine  does  not  overheat  as  a  whole. 

A  centrifugal  fan  has  a  rapidly  rising  speed-load  curve, 
and  also  takes  an  increased  load  as  the  outlet  is  opened  more 
freely.  R  is  best  served  by  a  series-wound  motor,  which 
will  slow  down  a  little  and  prevent  overload  if  the  fan  outlet 
is  opened  rather  more  widely  than  usual.  Speed  control 
is  obtained  by  using  a  series  field  winding  of  many  turns  of 
fine  wire,  and  either  diverting  it,  or  regrouping  the  coils  in 
series-parallel,  or  cutting  out  sections,  to  get  the  higher 
speeds — or  by  a  combination  of  these  methods.     Coils  which 
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are  intended  for  cutting  out  in  sections  are  wound  with 
-different  gauges  of  wire,  the  sections  used  only  for  the  slowest 
■speeds  being  finer  and  of  more  turns  than  the  sections  left  in 
at  the  top  speed. 

If  the  speed  range  is  large,  it  would  mean  too  big  a  motor 
to  do  it  all  on  field  control,  and  it  is  usual  to  get  the  lowest 
-speed  bv  a  lesistance  in  the  controller,  which  does  not  waste 
much,  as  the  total  power  then  taken  is  so  small. 

Fans  must  be  silent,  and  attention  must  be  paid  in  the  design 
to  the  number  of  slots  (which  must  not  be  too  few),  to  the 
shape  of  the  pole-tips,  the  tightness  of  the  laminated  core  and 
pole  caps,  as  well  as  to  the  mechanical  details  of  bearings  and 
brush  gear. 

Steering  Gear. 

Every  system  of  steering  gear  has  its  own  virtues  and  defects, 
■and  as  the  defects  of  steam  gear  are  familiar  to  the  nautical 
man,  and  those  of  electrical  systems  are  still  something  of  a 
mystery  to  him,  he  shows  a  preference  for  the  former.  Sailors 
of  the  younger  generation  are,  however,  much  more  familiar 
with  electrical  engineering  than  are  those  brought  up  in  '"  stick 
and  string  "  traditions,  and  as  time  goes  on  electrical  systems 
will  no  doubt  be  judged  on  their  merits.  Meanwhile  much 
•pioneer  work  has  been  done,  both  in  purely  electrical  and 
■electrically -driven  hydraulic  control,  and  more  gears  are  in  use 
than  many  people  realise.  A  consideration  of  the  design  of 
these  apparatus  is  really  a  subject  in  itself,  but  the  general 
ideas  to  be  borne  in  mind,  in  order  of  importance,  are — 
reliability,  suitability  of  the  system  for  distant  control, 
economy  of  running  and  upkeep,  and  simplicity. 

Winches. 

Electrically-driven  deck  winches  form  a  very  large  jiart 
of  the  auxiliary  equipment  of  a  modern  ship.  This  is  jiarticu- 
larlv  the  case  in  the  large  Diesel  ca_rgo  vessels  which,  with 
their  10  or  12  cargo  winches,  are  quite  independent  of  wharf 
■craneS;'  and  can  in  fact  discharge  their  own  cargo  or  load  up 
from  lighters  at  anchor. 

In  some  instances  a  continuous  runningnK.torisuseddri\dng 
through  clutches  two  or  more  drums,  but  when  the  control 
gear  is  designed  in  conjunction  wiih  the  motor  a  separate 
motor  for  each  winch  with  a  reversing  controller  is  the  most 
■efficient  and  handiest  arrangement,  Hea\'y  series  field  wind- 
ings are  in  circuit  on  the  first  steps  of  the  controller,  so  as  to 
get  full  torque  economically  at  slow  speeds  on  the' rope,  and 
these  field  windings  are  diverted  on  the  later  steps  to  get  top 
speed.  In  this  connection  the  Scott-Bentley  load  discrimi- 
nator is  a  device  for  permitting  more  diversion  and  therefore 
higher  speeds  on  light  loads  than  can  be  allowed  on  heavy 
loads.  This  means  that  movements  with  loads  up  to  about 
half  load  are  automaticallv  carried  out  faster  than.thev  would 
be  if  one  relied  only  on  the  natural  speed-load  curve  of  a  series 
motor  and  the  general  speed  of  operation  of  the  winch  is  con- 
siderably increased. 

It  should  be  borne  in  mind  that  coolies  and  other  unskilled 
labourers  who  generallv  work  cargo  winches  are  very  fond  of 
using  the  foot  brake  for  all  purposes,  and  this  should  be  inter- 
locked electrically  with  the  controller  so  no  harm  can  be  done. 
When  a  relay  controller  is  used,  as  is  customary  for  large 
winches,  it  can  be  arranged  so  that  the  motor  starts  up  again 
as  soon  as  the  foot  brake  is  released,  so  that  all  the  stopping 
and  restarting  generally  necessary  during  a  lift  out  of  the  hold 
can  be  done  on  the  foot  brake  only, 

WlXDL.^SSES  AXD  CaP.STAXS, 

Warping  and  anchor  gear  is  generally  worked  by  more 
skilled  labour,  but  otherwise  the  same  remarks  apply  as  to 
deck  winche?.  A  steady  pull  may  be  wanted  for  quite  long 
periods  when  warping,  so  it  is  important  to  design  the  motor 
with  plenty  of  field  range,  so  as  to  get  steady  control  and 
reduce  rheostatic  loss.  WTien  housing  an  anchor  a  slow,  steady 
motion  is  wanted  as  the  hause-pipe  is  nearly  reached,  and  the 
lesistance  inserted  by  the  controller  on  this  step  must  be  such 
that  the  anchor  can  be  brought  right  home  without  shock  or 
strain  on  the  cable. 


General  Note.s  on  Manufacture  or  Repair. 

As  regards  insulation  nothing  .should  be  sent  on  to  a  ship 
that  will  not  stand  2  000  V  alternating.  This  is  a  more 
important  test  than  that  with  the  Megger,  though  a  low 
reading  on  the  latter  is  often  a  warning,  that  should  not  be 
disregarded,  of  internal  dampness.  In  manufacture,  and 
when  possible  in  repair,  all  windings  must  be  impregnated  by 
the  vacuum  process  and  well  stoved,  and  finally  varnished  hot 
to  protect  them  externally  from  oil  and  damp.  If  coils  under 
repair  are  treated  with  insulating  enamel  on  internal  layers,  it 
should  be  well  dried  out  as  the  work  progresses,  so  as  to  avoid 
enclosing  moisture. 

Most  faults  in  armature?  occur  at  the  top  of  the  slot  unless  the 
insulation  is  carefully  folded  over  and  kept  down  with  a  wood 
or  fibre  slat.  If  the  wooden  slat  is  arranged  as  a  wedge,  so 
that  wire  binders  can  be  dispensed  with  on  the  core,  it  is  worth 
a  little  additional  time  and  trouble  in  the  winding  shop. 

Sheet  micanite  used  for  clamped  insulation  on  switchgear, 
&c.,  must  be  moulded  into  shape  in  hot  formers,  so  as  to  avoid 
cracking  at  the  corners.  The  ends  must  project  not  less 
than  f  in.  beyond  live  metal,  to  give  an  adequate  leakage 
path. 

It  is  more  important  to  get  exact  balance  of  rotating  parts 
for  marine  work  than  for  corresponding  shore  jobs.  Balance  of 
armatures  should  be  carefully  checked  at  each  stage  of  manu- 
facture, and  finally  adjusted  when  the  windings  are  com- 
pleted. 

Prevention  of  Corro.sion. 

A  great  deal  of  attention  must  be  paid  in  the  shops  to  paint- 
ing and  enamelling  the  interior  of  the  magnet  frame,  the  empty 
slots,  and  all  other  parts  of  a  motor  that  cannot  be  got  at 
afterward. 

Aluminium  must  not  be  used  at  all,  on  account  of  the  effect 
salt  water  has  on  it.  Gunmetal  and  brass  are  best  for  fittings 
that  have  to  unscrew  or  come  adrift,  but  on  ships  where  coolies 
are  employed  it  does  not  do  to  have  any  loose  parts  of  these 
materials.  The  difliculty  can  often  be  got  over  by  fitting  steel 
nuts  to  gunmetal  studs,  and  bushing  the  holes  in  iron  covers 
with  thin  brass  liners,  the  whole  being  painted  to  look  like  iron. 

Care  and  Maintenance. 
The  best  design  and  manufacture  avail  nothing  if  the  gear 
is  treated  unsympathetically  in  use.  A  steam  plant  is  not 
expected  to  run  without  the  occasional  tightening  of  a  gland, 
nor  (to  go  further  back)  an  old  "  wind-jammer  "  to  sail  without 
ever  a  rope-end  being  whipped — and  electrical  gear  is  not 
meant  to  be  boxed  up  and  never  looked  at  till  actual  trouble  is 
evident.  The  ideal  electrician  is  one  who  rectifies  trouble 
before  it  occurs,  just  as  a  good  mechanic  on  a  steam  engine  will 
tell  (by  sound,  sight  or  instinct)  just  when  a  bearing  is  going  to 
run  hot.  Fortunately  most  .shipping  lines, are  reab.sing  that 
the  electrician  is  not  a  man  who  puts  up  bells  that  won't  work, 
but  a  very  specialised  engineer,  and  the  improvement  in  his 
status  is  a  great  assistance  to  the  electrical  manufacturer. 


The    "  Tennessee's "    Generators. 


According  to  the  "  Electric  Journal,""  there  are  two  generators 
on  the  ■"  Tennessee,"  each  having  a  nominal  rating  of  13  250  kVA, 
three  phase,  34-6  cycles,  3  270  V  at  83-4  per  cent,  power  factor,  and 
2  maximum  rating  of  14  850  kVA,  three  phase,  at  2  195  revs,  per  min. 
The  generators  are  an'anged  to  drive  two  motors  each  over  a  speed 
range  of  1  548  to  2  195  revs,  per  min.,  corresponding  to  a  variation 
in  ship  speed  from  16-1  to  21-8  knots.  One  generator  will  handle 
four  motors  between  15  and  16-1  knots,  with  a  change  in  speed 
varying  between  1  435  and  1  .548  revs,  per  min.,  the  motors  being 
operated  vi-ith  24  poles.  For  lower  speeds  of  the  ship  between  10 
and  15  knots,  one  generator  handles  foui-  motors,  operating  with 
36-pole  connection.  The  speed  range  of  the  generator  under  this 
condition  is  between  the  limits  of  1  430  and  2  175  revs,  per  min. 
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Systems   of   Direction   Finding    by    Wireless. 


By    J.    J.    BENNETT. 


METHODS  of  using  wireless  telegraphy  for  direction-finding 
purposes  have  been  devised  for  both  shipping  and 
aircraft,  as  the  outcome  of  much  experimenting,  and 
are  now  being  generally  employed.  The  subject  is  an  ex- 
tremely interesting  one,  and  it  would  be  impossible. to  deal 
with  all  phases  of  it  in  the  liniits  of  a  short  article.  We  will, 
therefore,  confine  ourselves  to  describing  briefly  some  of  the 
ways  in  which  it  is  applied  to  the  assistance  of  vessels  at  sea. 
A  ship  either  in  open  water  or  when  approaching  port  in  thick 
weather  can  now  obtain  bearings  by  means  of  direction-finding 
wireless,  and  thus  make  sure  that  she  is  in  a  .safe  position,  or 
the  opposite,  and  whether  she  is  shajjing  a  right  course  or  a 
wrong  one.  The  value  of  such  guidance  is  so  obvious  that  it 
needs  no  emphasising.  It  goes  far  towards  eliminating  risk, 
and  it  also  prevents  a  ship  from  having  to  hang  about  in  foggy 
weather  imtil  .she  can  ascertain  her  position  definitely  enough 
to  proceed  on  her  voyage. 

The  Necess.4ry  Apparatus. 
In  order  that  a  ship  may  be  able  to  avail  herself  of  any  direc- 
tion-finding system  it  is  necessary  that  she  should  be  fitted 
with    wireless   telegrajAy,    or   with    special   direction-finding 


apparatus,  such  as  that  of  the  Marconi  Bellini-Tosi  type,  so 
that  she  is  able  to  call  up  the  stations  ashore  and  ask  her 
whereabouts.  A  ship  possessing  a  wireless  telegraphy  installa- 
tion alone  can  only  obtain  the  information  she  neeHs  from  a 
shore  station  that  is  equipped  with  a  direction-finding  plant  as 
well  as  a  wireless  transmitting  installation.  The  usual  practice 
is  to  group  stations  together  for  this  work,  one  of  them  acting 
as  the  controlling  unit.  Stations  may,  however,  be  self- 
contained.  In  this  case  the  station  gives  the  ship  her  bearing 
and  position,  too,  if  required.  But  there  is  a  risk  of  "  jamming  " 
if  more  than  one  ship  is  asking  for  information  at  the  same  time. 
When  a  ship  carries  direction-finding  apparatus  she  is  respon- 
sible for  using  the  information  obtained  from  the  station  to 
fix  her  own  bearing  and  position,  and  no  "  jamming  "  arises  if 
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direction  finding  are  negligible  when  bearings  are  obtained  bv 
day.  At  night  the  liability  of  error  is  greater,  but  over  short 
distances  even  night  bearings  obtained  by  direction-finding 
wireless  are  ajjproximately  accurate. 

In  equipping  a  ship  for  using  wireless  direction  finding  two 
aerials  crossed  mutually  at  right  angles  is  the  commonest  form 
of  loop  aerial  now  used  in  direction  finding.  By  way  of 
explaining  the  theory  of  this  arrangement  let  us  consider 
AOB  and  COB,  Fig.  1,  to  be  the  plan  view  of  two  such 
aerials,  and  assume  that  they  are  receiving  from  the  direction 
OIF,  making  an  angle  %  with  aerial  AOB.  If  the  lengths 
of  the  receiving  aerials  are  small  compared  with  their  distance 
from  the  transmitting  station  it  may  be  assumed  that  the  waves 
pass  the  aerial  without  any  diminution  of  intensity  ;  also, 
that  they  are  proceeding  parallel  to  themselve's.     Take  the 


point  0  in  the  figure  on  the  path  of  the  waves  from  If,  which 
we  will  assume  to  be  sinusoidal  waves  set  up  by  continuous 
oscillations  in  the  transmitting  aerial.  Let  cp  be  the  wave 
intensity,  measured  by  one  of  the  field  strengths,  either  electro- 
static or  electro-magnetic.  Then  at  0  cp  varies  sinusoidally 
with  time.  At  any  instant  cp  also  varies  sinusoidally  with 
distance  from  0.  Measuring  time  from  an  instant  at  which  9 
is  zero,  the  variation  of  cp  at  0  is  given  by 

9=  (J)  sin  7)  .  <  .  , 
wherej3=27T  times  the  frequency  and  O  is  the  maximum  value 
of  the  wave  intensity.      At  any  point  Q,  distant  x  from  0,  9 
will  have  a  value  different  from  its  value  at  0  at  the  same 
instant. 


+  OT)  should  equal 


_D 


more  than  one  ship  is  "  speaking"  the  station  at  the  same 
time.  By  another  method  the  shore  station  rotates  a  direc- 
tional wireless  beam,  which  has  a  sharply  defined  zero  passing 
through  north  and  south  at  a  given  time.  A  watch,  the  face 
of  which  is  marked  in  degrees,  is.  used  on  the  ship's  bridge  for 
timing  the  passage  of  the  beam,  and  in  this  way  the  bearing 
of  the  station  is  determined,  the  ship  being  responsible  for  fixing 
it  correctly.  A  specially  constructed  station  is  required  by 
this  system,  and  the  ship  using  it  must  likewise  carry  special 
charts  and  ta.bles  of  correction,  as  the  bearings  obtained  are 
the  great  circle  bearings  of  the  station  ashore.  If  due  care 
be  observed  in  maintaining  the  apparatus  and  the  operators 
at  the  stations  are  practised  in  the  work,  errors  in  wireless 


The  state  of  the  wave  at  Q  at  any  instant  will  move  along 
towards  0,  and  after  a  certain  interval  of  time  will  reach  0. 
Where  U  is  the  velocity  of  the  wave — that  is  the  velocity 
of  light — then  the  interval  of  time  is  xlu.  Thus  at  Q  the  value 
of  9  is  always  that  which  it  has  at  0  after  an  interval  of  xju 
seconds, 

i.e.,  (f>a= (l)sin  p{t-\- xju). 

If  at  a  distance  x  from  0  we  have  a  vertical  wire  E.M.F.s  will 
be  induced  in  it  which  are  directly  proportional  to  the  wave 
intensity  ;  that  is,  £=A'(D  sin  p(l+xju),  where  K  is  some 
constant  depending  on  the  height  of  the  wire.  Applying  this 
formula  to  the  two  vertical  sides  of  the  loop  aerial  AB,  let  D 
be  the  horizontal  lengths  of  the  aerials  ;   then  in  aerial  AOB- 
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tlie  distance  from  0  to  the  vertical  sides  measured  along  the 
direction  in  which  the  wave  is  progressing  is  (7/2  cos  B.  The 
E.M.F.s  in  the  two  vertical  sides  will,  therefore,  be  found  by 
putting  x=+dl2  cos  6  and  a,—— (7/2  cos  0  in  the  above  equa- 
tion. In  all  practical  cases  the  total  efiective  E.M.F.  in  the 
loop  will  be  the  difierence  of  these  two.  (Where  d  is  greater 
than  a  half  wave-length  and  less  than  one  wave  the  total 
E.M.F.  would  be  the  sum  of  these.) 


,     .         ,     ,  dcosd\      .       [ .    d  cos  %\\ 


/     (ZcosSO 


-2K<^  cos  p  .  I  sin 
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T  being  the  time  for  one  complete  cycle  in  the  transmitting 
aerial. 


Aerial  Receiving 
Frame  of  Several 
Turns 
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Substituting  this  value  for  jj 

.    fdacisQ      .    27tdcos.O      .    ndcosd 
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A  being  the  wave-length. 

The  E.M.F.  in  aerial  AB  is  therefore 

nd  cos  6 


EAB=2K(^  cos  p  .  t  sin 


;. 


For  aerial  CD  the  values  of  x  are  -}-dl'2  sin  6  and  — (7/2  sin  0. 
The  effective  E.M.F.  is  then 


ECD=2K(i>  cos  pt  sin 


nd  sin  Q 
A      ■ 


If  both  aerial  circuits  are  tuned  exactly  then  these  effective 
E.M.F.s  produce  currents  which  are  limited  by  the  resistance 


Therefore,  these  are  the  currents  in  the  two  coils  of  the 
coupling  transformer  for  tuned  aerials.  With  untuned  aerials 
the  currents  in  them  are  of  the  form 

Ka  sin ,      Kh  sin 

j: and _,    -  , 

ptLa  jjiLo 

and  hence  the  resulting  current  is  limited  by  inductance. 

The  magnetic  fields  they  produce  will  be  dependent  on  the 

size  and  number  of  turns  in  the  coupling  coils.     The  fields  and 

the  currents  producing  them  will  be  related  by  some  constant, 

K,  which  again  is  the  same  for  each  circuit.     The  two  field 

strengths  may,  therefore,  be  written 

rT(7  cos  d 


Hah= 


2KK^ 
R 


cos  pt  sm 


and 


„  ,    2KK,^ 

ncd= :^; —  cos  pt  sm 


X 
Tid  sin  d 


R  '  X 

These  two  fields  being  in  jjhase,  in  time  and  at  right  angles  in 
space  will  combine  to  give  a  resultant  sinusoidal  field.  Let 
AOB,  COD  represent  the  centre  lines,  in   plan,  of  the   two 
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Fig.  9  — Simple  Circuit  for  Aperiodic  Aerial  andSpark  Reception. 
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of  the  aerial  circuits.  Assuming  the  aerials  AB  and  CD  are 
identical  the  resistances  will  be  the  same  and  if  R  is  this  re- 
sistance the  currents  will  be 


direction-finder  transformer  coupling  coils.  Let  6  be  the 
direction  of  the  resultant  field,  being  measured  from  COD.  6' 
is  then  given  by 

.    -td  sin  6 

tane'|^=''''-r^.  (See  Fig.   2.) 

HAB      .    Tid  cos  0 

sm r — 


In  the  case  in  which  the  angles 


nd'sin  6       ,  7zd  cos  6 

— '— —    and  ^ —    are 

A  A 


small,  that  is,  when  (7,  the  horizontal  dimension  of  the  aerial 
loop,  is  small  compared  with  A 

.    Tid  sin  6     Tcd  sin  Q 


and 


A  A       ' 

nd  cos  0    Tid  cos  6 


nAT>     2Z(I)  .    nd  cos  6 

CAB=  —=     cos  ])t  sin 


and 


GCD-- 


2K(D 


-p—  cos  pt  sm 


A      ' 
nd  sin  6 


In  this  case,  therefore,  tan  6'= Q=tan  6,  so  that  a  measun; 

cosf 
of  6',  the  angle  of  the  resultant  magnetic  field  in  the  direction- 
finding  transformer,  is  a  direct  measure  of  6,  the  angle  of 
incidence  of  the  received  wave.     E.xactly  the  same  result  is 
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obtained  if  the  direction  of  the  incident  waves  is  reversed. 
Thus  the  direction,  but  not  the  sense,  is  determined. 

Referring  to  Fig.  3,  in  the  first  quadrant  of  which  0  is 
between  0  deg.  and  90  deg.,  AB  represents  the  magnetic  com- 
ponent of  the  transformer  coil  excited  by  the  fore  and  aft 
serial  of  a  ship,  and  OB  the  same  component  of  the  transformer 
coil  excited  by  the  beam  aerial.  If  the  two  aerials  were  equally 
receptive  the  angle  0  would  be  exactly  the  angle  of  the  station 
sending  a  bearing  to  the  ship.  As  it  is  usually  the  fore  and  aft 
aerial  that  receives  too  strongly  the  component  AB  will  be  too 
large.  From  the  diagram  it  will  be  seen  that  this  causes  Sj  to  be 
smaller  than  it  should  be,  OD  making  angle  9  with  the  fore 
and  aft  aerial  being  the  true  bearing. 

In  the  third  quadrant,  O3,  is  less  than  the  true  angle  93, 
when  the  fore  and  aft  component  is  too  strong.  In  the  second 
and  fourth  quadrants,  Fig.  4,  0^  and  64  are  respectively 
greater  than  the  correct  bearings,  and  the  fore  and  aft  com- 
ponent is  assumed  to  be  too  large.  If  a  curve  of  errors  is 
plotted,  as  Fig.  .5,  giving  the  addition  to  be  made  to  a  pointer 
reading  to  obtain  the  true  bearing  of  a  station,  the  graph  will 
be  of  the  type  shown  by  the  full  line  when  the  fore  and  aft 
aerial  is  too  powerful  and  the  dotted  line  indicates  a  beam  aerial 
receiving  too  strongly. 

Another  system  of  direction  finding  is  that  which  employs 


a  single  coil  aerial  rotatable  about  a  vertical  axis.  Here  the 
coil  receives  signals  at  a  maximum  strength  when  its  plane  is 
turned  so  as  to  include  the  transmitting  station.  The  coil  will 
receive  zero  signals  when  turned,  so  that  the  line  joining  the 
sending  station  to  the  coil  is  normal  to  the  plane  of  the  coil. 
Consequently,  there  are  two  zeros  and  two  maxima,  each 
180  deg.  apart.  Fig.  6  shows  the  diagram  of  connections 
to  this  apparatus.  In  Fig.  7  is  shown  diagranimatically  the 
method  on  which  this  system  is  adajjted  for  ship's  use.  A 
represents  a  plain  aerial  from  any  direction.  C  is  the  rotating 
direction-finding  aerial  coil.  A  is  coupled  through  the  mutual 
M  oi  P  and  S  to  the  direction-finder  receiving  circuits.  The 
strength  of  signal  induced  at  DD  by  A  is  adjusted  by  means  of  a 
resistance,  R,  and  also  by  coupling,  M.  Switches  x  and  y  are 
the  switches  operated  when  listening  in.  The  characteristics 
obtainable  with  (i.)  the  plain  circle,  (ii.)  the  cardoids  or  single 
zero  characteristic,  (iii.)  the  figure  of  8  diagrams,  are  shown 
in  Fig.  8.  A  great  practical  objection  to  any  form  of  rotating 
aerial  loop  is  that  the  inertia  of  the  moving  parts  prevents  the 
operator  making  rajnd  comparisons  of  equal  signal  strength  on 
either  side  of  zero,  especially  if  the  angle  from  R  to  R  signals 
approaches  90  deg.  or  more.  But  the  single  coil  system  has 
the  advantage  that  the  aerial  coil  is  in  a  tuned  circuit,  and  is 
therefore  a  fairly  sensitive  receiver. 


Balance  oi  High-Speed  Electric  Dynamos  and 

Motors. 


By    H.    1>.    M'HEELER,   B.Sc 


THE  purpose  of  the  following  article  is  to  indicate  briefly 
some  of  the  main  causes  of  vibration  in  turbo-generators 
and  similar  machines,  and  ;o  give  a  general  description 
of  methods  employed  to  overcome  it. 

It  is  one  of  the  first  essentials  for  the  satisfactory  running 
of  high  speed  machines  that  the  balance  of  rotating  parts  should 
be  as  accurate  as  possible.  This  applies  particularly  to  ma- 
(hinery  for  use  on  ships,  where  massive  concrete  foundations 
are  inadmissible,  and  the  springy  nature  of  the  decks  and 
framework  may  tend  !o  incr.?ase  rather  th  n  diminish  any 
existing  tendency  to  vibration.  The  armature  of  a  turbo- 
generator as  it  leaves  the  shops  should  theoretically  be  in  perfect 
balance,  but  owing  to  unavoidable  irregularities  in  the  castings 
and  the  unmechanical  properties  of  the  insulating  mat'rials 
used  in  its  construction  this  is  practically  never  the  case  ;  and 
its  balance  must  be  corrected  by  the  addition  of  balance 
weights  or  by  other  sui  able  means.  For  this  purpose  it  is 
usual  to  ])rovide  grooves  in  the  shrink  rings,  or  other  convenient 
places,  into  which  balance  weights  can  easily  be  placed  and 
secured  in  any  desired  position.  It  is  es  ential  that  there 
should  be  at  least  two  such  balance  grooves,  preferably  one 
near  each  end  of  the  armatuie. 

A  Difficult  Problem. 
"  The  problem  of  compli-tely  balancing  an  armaturi  is  not  so 
straightforward  as  may  appear  at  first  sight.  What  is  known 
as  "  static  balance  "  m.a,j  fairly  easily  hi  obtained  by 
the  familiar  method  of  placing  the  armature  on  hori- 
zontal knife  edges  or  anti-friction  wheels,  giving  it  a  slight 
rotation  and  allowing  it  to  settle.  A  lump  of  putty  is  then 
stuck  on  the  uppermost  side  and  a  fresh  trial  made,  the  putty 
being  changed  in  position  or  amount  until  the  armature  shows 
no  tendency  to  settle  in  one  position  more  than  another.  The 
putty  is  then  weighed,  and  either  holes  of  appropriate  size 
are  drilled  out  of  the  winding  drums  on  the  opposite  side,  or 
a  permanent  weight  is  substitu  ed  for  the  putty. 

But  this  stitic  balance  is  not  in  itself  sufficient.  An  arma- 
ture may  show  ])crfcct  balance  on  the  knife  edges  and  yet  be 
badly  out  when  running.  Fig.  1  illustrates  such  a  case,  where 
the  excess  centrifugal  forces  of  the  two  heavy  parts  exert  a 
couple  which  would  tend  to  make  the  axis  of  the  shaft  sweep 


out  some  such  path  as  indicated  in  Fig.  2.  We  see  therefore 
that  for  perfect  running  balance  not  only  must  the  centre  of 
gravity  of  the  armature  be  on  the  axis  of  the  shaft,  but  also  the 
lesultant  moment  of  all  the  centrifugal  forces  about  any  point 
in  the  shaft  must  be  zero. 

The  Martin  Method. 
Various  methods  for  attaining  this  end  are  in  use,  most  1  f 
which  depend  on  the  action  of  the  centrifugal  force  of  the 
unbalanced  masses  when  the  armature  is  rotated.  Another 
method  recently  put  forward  by  Mr.  W.  H.  Martin*  is  similar 
to  that  already  mentioned  for  obtaining  static  balance  in  that 
it  depends  upon  the  gravitational  moments  of  the  unbalanced 
masses  about  the  a.xis  of  the  shaft.  Fig.  3  (which  is  purely 
diagrammati  )  illustrates  the  principles  of  this  apparatus. 
The  armature  is  slung  at  one  end  in  an  universally  jointed  bear- 
ing and  at  the  other  end  its- shaft  rests  on  the  short  arm  of  a 
steelyard  balance.  The  principle  of  operation  is  as  follows  : — 
The  armature  is  moved  round  a  few  degrees  at  a  time  and 
"  weighed  "  in  each  position.  These  readings  are  plotted  and 
give  a  curve  from  which  may  be  deduced  the  amount  and 
position  of  the  eiiective  unbalanced  weight  at  this  end  of  the 
armature.  The  latter  is  then  turned  round  and  the  process 
repeated  for  the  other'end.  These  two  results  give  the  plane 
and  magnitude  of  the  unbalanced  moment,  and  balance 
weights  of  appropriate  amount  are  fitted  to  compensate  for  it. 

Centrifug.'vl  Force  Method  <. 

Of  those  methods  which  depend  on  the  action  of  the  centri- 
fugal forces  of  the  unbalanced  masses,  the  waiter  proposes 
to  describe  in  some  detail  f  one  of  which  he  lias  made  regular 
use  with  satisfactory  results.  The  complete  apparatus  is 
shown  in  Fig.  4.  The  armature  is  mounted  in  bearings  resting 
on  horizontal  rollers  and  constrained  to  a  central  position  by 
bufier  springs.  It  is  driven  by  a  vertical  belt  round  its  peri- 
phery so  arranged  that  its  freedom  to  vibrate  in  the  hori- 
zontal plane  is  unhampered. 

^hen  the  armature  is  rotated,  if  it  is  out  of  balance,  it  will 
vibrate  between  the  buffer  springs.  At  certain  speeds,  which 
correspindto  the  natural  periods  of  vibration  of  the  system, 

*  "  Engineering,"  VoL  CX,  p.  864,  Dec.  24. 
t  Vide  "  Engineering,"  January  15,  1915. 
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resonance  will  be  set  up  and  the  oscillations  will  become  very 
much  more  pronounced,  rendering  the  task  of  determining 
what  part  of  the  arm  ture  is  ''  throwing  out"  less  difficult. 
The  speeds  at  which  resonance  will  occur  depend  on  the  mass 
distribution  of  the  armature  and  the  stiffness  of  the  springs 
employed,  and  may  be  given  any  desired  value  by  using  springs 
of  a  suitable  stiSness.  In  general,  for  any  given  armature  and 
set  of  springs,  there  will  be  two  distinct  resonating  speeds. 
At  the  lower  spe:d  the  armature  will  vibrate  bodily,  keeping 


'Heavij  Part 


the  axis  of  its  shaft  parallel  to  its  original  direction.  At  the 
higher  speed  the  vibration  will  be  in  the  form  of  an  angular 
oscillation,  the  armature  "  see-sawing "  in  the  horizontal 
plane.  The  former  case  indicates  lack  of  static  balance  and 
only  occurs  when  the  armature  has  not  been  accurately 
balanced  on  the  knife  edges,  but  the  latter  may  be  due  either 
to  lack  of  static  balance  or  to  a  centrifugal  moment  as  indicated 
in  Fig.  1  or  to  both  of  these  causes. 


The  Wheeler  Optical  Method. 
The  problem  of  determining  what  part  of  the  armature  is 
'"  throwing  out  "  may  be  tackled  in  several  ways.  The  appa- 
ratus de%ased  by  the  writer  is  shown  in  Fig.  4  and  illustrated 
diagrammatically  in  Fig.  5.*  An  accurately  balanced  alu- 
minium disc  in  which  an  involute  slot  has  been  cut  is  fixed  to 
one  end  of  the  armature  shaft.  Behind  this  disc  a  straight 
filament  lamp  is  placed  and  rays  from  this  pass  through  the 
slot  in  the  disc,  and  after  being  deflected  from  an  oscillating 
mirror,  are  focussed  as  a  bright  spot  on  the  ground  glass  screen 


Fio.  3. 
of  a  camera.  The  mirror  is  connected  to  one  of  the  bearings 
of  the  armature  by  suitable  linkage  so  that  transverse  move- 
ments of  the  bearing  between  the  buiier  springs  cause  an 
oscillation  of  the  mirror,  thereby  moving  the  bright  spot 
across  the  screen,  the  amplitude  of  movement  of  the  bearing 
being  magnified  about  500  times. 

*  In  the  actual  apparatus  two  fixed  mirrors  are  introduced  in  order  to 
make  it  more  compact.  These  are  omitted  from  the  diagrammatic  plan 
for  the  sake  of  simplicity. 


As  the  armature  rotates  the  involute  slot  passes  'n  front  of 
the  lamp  and  the  bright  spot  on  the  screen  moves  up  or  down, 
its  position  at  any  instant  indicating  what  part  of  the  alu- 
minium disc  is  in  front  of  the  lamp.  Thus  while  the  armature 
is  running  the  curve  traced  by  the  spot  of  light  on  the  screen 
gives  a  measure  of  the  vibrations  of  the  bearings  between  the 
buffer  springs  and  at  the  same  time  shows  what  part  of  the 
armature  is  "  throwing  out."  If  there  is  no  vibration  the  curve 
will  be  a  straight  line  down  the  middle  of  the  screen,  but  if 
the  armature  is  vibrating  regularly  the  curve  will  be  of  sine 
form,  the  peaks  of  which  correspond  to  the  maximum  displace- 
ments of  the  armature. 

It  may  be  noted  here  that  the  part  of  the  armature  which 
"  throws  out  "  lags  behind  the  actual  heavy  place,  the  angle 
of  lag  varying  considerably  under  diSer^nt  conditions  of 
friction,  speed,  &c.  This  unknown  factor  is  eliminated  by 
running  first  in  one  direction  and  then  in  the  other  and  taking 
the  mean  of  the  two  readings.  It  will  be  noticed  that  as  each 
re  onating  .-peed  is  approached  the  amplitude  of  vibration 
will  increasj  rapidly  to  a  maximum  and  then  diminish,  while 
at  the  same  time  the  sine  curve  will  advance  in  phase — in 
some  cases  by  as  much  as  nearly  90° — showing  that  the 
unknown  angle  of  lag  decreases  as  the  resonating  speed  is 
approached.  (This  phenomenon  may  be  compared  to  the 
case  of  an  electric  circuit  where  alternating  current  voltage 
corresponds  to  the  horizontal  component  of  the  centrifugal 
forces,  frequency  to  speed  of  rotation,  induction  to   inertia, 


Fio.  4. 

ohmic  resistance  to  friction,  and  capacity  to  the  stifiness  of  the 
springs.)  It  is  therefore  of  importance  that  both  the  readings 
should  be  taken  at  the  maximum  value,  when  the  angle  of  lag 
will  be  the  same  in  each  case.* 

Method  of  Working. 

Readings  are  taken  at  each  of  the  two  resonating  speeds, 
and  the  results  when  considered  conjointly  indicate  the  positions 
in  which  the  balance  weights  should  be  fiut.  For  instance,  if 
at  the  slow  speed  the  maximum  displacements  occur  at  the 
points  indicated  by  the  arrows,  <S.»S.  (Fig.  6),  a  heavy  part  is 
indicated  somewhere  along  the  line,  D.D.',  while  if  the  arrows, 
H.H.,  represent  the  maximum  displacements  of  the  shaft  at 
the  higher  speed  (when  the  armature  is  "  see-sawing  "  between 
the  buiier  sjirings)  heavy  parts  are  indicated  at  B  or  D' ,  or  at 
both  these  places.  Obviously  then  the  actual  position  of  the 
resultant  of  akh,  the  unbalanced  masses  of  the  armature  must 
be  in  the  neighbourhood  of  D'  and  balance  weights  should  be 
fitted  at  B'. 

A  typical  curve  is  shown  in  Fig.  7,  the  full  line  showing  the 
normal  curve,  while  the  dotted  line  indicates  an  irregularity 
due  to  momentary  variation  in  friction  or  some  other  external 
cause.  One  of  the  chief  merits  of  the  optical  balancing  appa- 
ratus lies  in  the  fact  that  irregularities  such  as  that  indicated 
(which  in  practice  are  of  frequent  occurrence)  may  b?  ignored, 

*  Should  it  be  necessary  to  attempt  to  improve  the  balance  of  a  machine 
»«  situ,  when  it  will  probably  be  impossible  to  run  it  in  both  directions,  an 
angle  of  lag  of  about  60  deg.  may  be  assumed  as  a  good  average  figure. 
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whereas  this  is  not  possible  when  .-cribers  or  mechanical 
feelers  are  relied  upon  for  indicating  what  part  is  throwing 
out. 

Xo  attempt  is  made  with  this  apparatus  to  calculate  the 
amount  of  balance  weights  required.  Their  correct  positions 
are  obtained  as  described  above  and  trial  weights  fitted.  It  is 
a  very  simpl  >  matter  to  increase  or  reduce  these  as  indicated 
by  subsequent  readings  until  accurate  balance  is  obtained. 
Altering  the  Sexsitivexess. 

The  sensitiveness  of  the  gear  can  be  raised  to  almost  any 
reasonable  limit  by  increasing  the  stiffness  of  the  buffer 
springs  This  will  have  the  effect  of  raising  the  speeds  at 
which  resonance  will  occur,  thereby  increasing  the  centrifugal 
forces  of  the  unbalanced  masses,  while  the  friction  of  the 
roller  bearings,  &c.,  which  depends  on  the  weight  of  the  arma- 
ture, will  remain  unaltered.     It  is  found,  however,  in  practice, 
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that  excellent  results  may  be  obtained  when  balancing  with 
weak  springs  at  quite  low  speeds,  and  as  this  plan  is  very  much 
more  expeditious  it  is  usually  followed. 

An  armature  balanced  as  described  above  will  run  without 
^•ibration  at  any  speed,  so  long  as  it  is  not  distorted.  Un- 
fortunately in  practice  distortion,  though  usually  verv  slight, 
is  almost  certain  to  occur,  and  it  is  the  business  of  the  designer 
to  reduce  this  to  the  minimum.  In  the  first  place,  although  the 
armature  can  be  balanced  at  several  stages  of  its  manufacture, 
and  again  as  a  completed  unit,  it  is  ob%-iously  impossible  to 
ensure  that  perfect  balance  is  obtained  at  every  individual 
transverse  section,  and  there  must  be  a  tendency  for  the 
armature  to  deform  slightly  at  high  speeds,  owing  to"  this  local 
inequality  of  centrifugal  loading.  From  this  point  of  \'iew, 
therefore,  the  shaft  should  be  made  as  stiff  as  possible.  Again, 
local  heating  may  cause  distortion  of  the  shaft.     So  apparently 


trivial  a  detail  as  an  oil  scraper  just  touching  the  shaft  is  quite 
enough  to  heat  it  locally,  sufficiently  to  cause  distortion  and 
produce  very  considerable  vibration.  Unsymmetrical 
wmding  of  the  armature  or  magnet,  or  the  use  'of  parallel 
armature  windings  without  equalising  rings,  may  set  up 
heavy  magnetic  stresses,  and  these  also  would  tend  to  prevent 
smooth  running  of  the  armature  ;  but  this  source  of  trouble  is 
not  likely  to  be  present  in  mode  n  machines. 
Critical  Speed.s. 
Ment  on  must  also  be  made  of  '^  critical  speeds,"  though 
a  full  discussion  of  this  subject  would  be  outside  the  scope  of 
the  present  article.  Put  very  briefly  it  maybe  stated  that 
every  armature  has  certain  speeds  at  which  it  is  impossible  for 
It  to  run  for  any  leng  h  of  time  with  safety.  The  lowest  of 
thee  sp;ed8  is  generally  referred  to  as  the  "  critical  speed," 


and  it  is  the  only  one  which  is  likely  to  be  met  in  practice. 
As  this  speed  is  approached  the  deflection  of  the  shaft,  due- 
to  iiregular  centrifugal  loading  already  referred  to,  increases- 
very  rapidly  ;  the  increased  deflection  in  itself  augmenting 
the  centrifugal  force  so  that  a  cumulative  effect  is  obtained, 
until  at  the  critical  speed  the  shaft  would  tend  to  whirl  round 
with  ever-increasing  deflection  until  it  was  destroyed. 

It  may  be  shown  mathematically,  and  is  borne  out  in  practice, 
that  if  the  critical  speed  can  be  safely  passed,  steady  running 
may  again  be  obtained,  the  shaft  being  now  deflected  in  the- 
opposite  sense  and  the  arma- 
ture rotating  more  and  more 
nearly  about  its  mass  centre 
as  the  speed  is  still  further 
increased.  If  an  armature  is 
designed  to  run  at  a  speed 
above  the  critical  it  is  essen- 
tial that  it  should  be  acceler- 
ated ver}-  rapidly  through  it, 
so  that  the  elastic  force  of 
the  shaft  is  unable  to  develop 
an  excessive  whirling  before 
steady  running  again  becomes 
possible. 

A  physical  conception  of  how  Fn:.  t. 

this   change   occurs  may   be 

aided  by  reference  to  Figs.  8  and  9,  which  represent  armatures 
with  the  shafts  excentric.  In  Fig.  8  the  shaft  is  supposed  to 
be  absolutely  rigid,  so  that  when  the  armature  is  accelerated  by 
tangential  forces  (as  in  the  case  of  a  motor)  its  centre  of  gravity 
wiU  be  compelled  to  follow  the  dotted  path  indicated,  and  it  will 
commence  to  whirl.  In  Fig.  9  the  shaft  is  supposed  to  be 
perfectly  flexible,  and  in  this  case  the  armature  would  simply 
rotate  about  its  own  centre,  and  the  shaft  would  be  carried 
round.  The  actual  case  under  consideration  would  lie  between 
these  two  extremes,  and  we  see  that  if  the  accelerating  forces- 
are  very  great  the  shaft  may  be  considered  as  being  relatively 
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flexible,  and  it  will  only  be  able  to  impart  a  small  whirling 
motion  to  the  armature,  and  will  itself  be  carried  round  in  a 
bent  form  while  the  armature  will  rotate  more  or  less  closely 
about  its  own  centre. 

At  speeds  very  much  greater  than  the  critical,  rotation 
becomes  remarkably  steady,  and  many  machines  (notably 
D6  Laval  turbines)  have  been  designed  to  take  advantage  of 
this.  Such  a  course  is,  however,  hardly  to  be  recommended 
for  dynamos  and  motors  save  in  exceptional  cases,  since  [the 
composite  nature  of  their  construction  renders  them  liable  to 
sustain  serious  strains  while  being  run  up  to  speed  or  stopped. 
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D.C,   Switchgear    and   Contactor   Control. 


Bs-    A.    S.    HORNE,    A.M.I.E.E. 


THE  extended  use  of  electric  motors  for  driving  the  varied  auxil- 
iary machinery  on  shipboard  (e.g..  steering  gear,  cargo  winches, 
windlasses,  &c.)  has  required  the  production  of  improved 
types  of  switchgear  to  fulfil  the  conditions  of  service,  which  are 
generally  of  an  onerous  nature.  The  types  described  in  this  article 
have  been  evolved  by  the  firm  with  which  the  writer  is  associated 
(Messrs.  Laurence,  Scott  &  Company,  Ltd..  Norwich)  as  the  result 
of  a  lengthy  experience  of  electrical  gear  for  use  in  ships,  with  special 
application  to  the  large  Diesel-engined  vessel  of  the  present  day. 

Requirements  for  Marine  Work. 

Switchgear  for  marme  use  must  be  of  robust  construction  without 
undue  weight  or  size ;  special  attention  must  be  paid  to  insulation 
and  to  the  protection  of  working  parts  from  the  action  of  saline 
moisture;  and  general  accessibility  of  all  parts  is  a  .sine  qua  non. 
The  duty  varies  from  plain  starting  with  short-rated  resistances  to 
multiple  step  reversing  control  with  primary  speed  regulation  by 
main  resistance  ;  the  rating  conforming  to  a  fixed  cycle  of  operations. 

The  starters  are  usually  of  the  barrel  type,  with  or  without  shunt 
field  regulation,  except  in  cases  where  they  are  unsuitable  by 
reason  of  the  heavy  current  to  be  dealt  with  or  where  automatic 


Barrel  Starters  and  Controllers. 

A  typical  example  of  starter  is  illustrated  in  Fig.  1.  The  case 
is  of  stout  sheet  metal  with  electrically- welded  joints  and  suitable 
stiffeners ;  the  interior  and  all  metal  parts,  excluding  contact  sur- 
faces, &c.,  being  heavily  coated  with  acid-resisting  enamel.  The 
polarity  of  "live"  parts  is  indicated  by  the  colouring  employed. 
Special  gunmetal  glands  accommodate  the  ingoing  cables,  which  are 
generally  armoured.  The  insulation  of  the  square- section  barrel 
shaft  and  brush-finger  bar  is  of  moulded  micanite  and  the  fingers  are 
provided  with  renewable  tips  of  heavy  section.  The  upper  shaft 
bearing  is  a  self-aligning  journal  mounted  in  the  cast  dial  plate,  and 
the  shaft  carries  a  circular  cam  with  notches  for  the  engagement  of 
a  spring- supported  ball  or  roller  on  the  lever  of  the  no- voltage  device. 

The  convolute  return  spring  is  of  ribbon  steel  contained  within 
a  light  metal  box  mounted  concentrically  on  the  shaft.  This  spring 
is  omitted  in  the  case  of  controllers,  and  the  circular  cam  replaced 
by  one  of  starwheel  pattern,  movement  of  the  handwheel  being 
transmitted  to  it  by  a  shoit  gunmetal  "driver"  spindle,  drilled 
to  receive  the  shaft  end.  A  spring  drive,  interposed  between  the 
driver  and  starwheel  and  a  steel  roller  held  in  engagement  with  the 
latter,  ensure  a  positive  step-by-step  motion  of  the  barrel. 


Jarrel  Starter  witu  Overload  Cut-Out. 


End  View  Showing  Cut-Out. 


operation  is  required  :  in  these  cases  some  form  of  contactor  starter 
is  employed.  Barrel  type  controllers  with  self-contained  or  separate 
resistances  are  used  in  connection  with  the  smaller  motors,  while 
those  driving  deck  winches,  windlasses,  &c.,  are  started  and  con- 
trolled by  apparatus  of  the  contactor  type,  remote  control  being 
effected  by  a  master  switch.  This  permits  the  main  controller  to 
be  housed  between  decks  and  to  be  of  the  open  protected  type  having 
obvious  advaiitages  in  regard  to  heat  dissipation  and  accessibility. 
Direct  mounting  of  the  starters  on  motors  driving  engine-room 
auxiliaries  is  usually  employed,  with  consequent  economy  of  space 
and  wiring. 

Resistance  Units. 
The  resistance  units  used  are  of  the  "chimney-draught"  type, 
consisting  of  metal  tubes  from  1  in.  to  4  in.  in  diameter,  covered  with 
micanite  and  asbestos,  on  which  is  wound  the  resistance  alloy  in  the 
form  of  wire  or  strip.  Attachment  to  the  case  is  effected  by  a  plate 
integral  with  the  upper  extremity  of  the  tube.  When  required,  the 
provision  of  a  similar  plate  bolted  to  the  case  over  the  lower 
projecting  end,  and  the  addition  of  asbestos  joints,  ensure  water- 
tightness.  Suitable  clips,  with  locking  plates,  are  incorporated 
with  the  winding  at  the  points  of  connection  ;  and  the  connecting 
leads  of  bare  copper  wire  or  rod  are  either  tinned  or  well  coated  with 
acid-resisting  enamel.  The  units,  normally  mounted  in  a  vertical 
position  to  permit  free  circulation  of  air  through  them,  are  rated 
for  a  temperature  rise  of  200^2  to  50°.F 


Master  controllers  of  this  type,  used  in  connection  with  deck 
machinery,  are  fitted  with  strong  cast-iron  cases  and  handwheels 
suitable  to  their  exposed  position. 

The  protective  devices  fitted  as  required  to  this  switchgear  include 
the  following  : — 

(a)  No-Voltage  Release. — A  laminated  spring  support  to  the  engaging 
ball  or  roller  on  the  lever  eliminates  harahness  when  moving  over  the 
regulating  steps  of  the  starter. 

(6)  Overload  Release. — This  is  of  the  usual  type  with  series  wound 
coil.  Movement  of  the  core  raises  a  light  pivoted  arm,  breaking  the 
circuit  of  the  no-voltage  or  contactor  coil. 

(f)  Overload  Cut-out. — A  combination  of  (i)  with  an  S.P.  orD.P.  con- 
tactor type  main  switch  with  blowout,  which  is  mechanically  closed  by 
a  separate  cam  as  the  barrel  is  moved  from  the  OFF  position,  and  usually 
mounted  in  a  separate  compartment  of  the  starter  case.  Operation  of 
the  overload  releases  the  main  switch  by  disengaging  a  catch.  An 
electrically-operated  contactor  and  separate  overload  replace  the  cut-out 
when  applied  to  controllers  ;  and  in  both  cases  the  barrel  must  be  re- 
turned to  the  OFF  position  to  reset  the  switch. 

(d)  Blow-out. — An  insulated  iron  rod  carries  a  continuous  coil  of 
strip  conductor  on  edge  which  is  enveloped  by  metal  cylinders  separated 
by  fireproof  shields.  The  latter  isolate  adjacent  brushes  and  form  the 
arc  chambers.  End  brackets,  to  which  the  coil  ends  are  attached,  are 
jjivoted  to  connector  blocks  on  the  brush  bar,  and  serve  to  clamp  the 
blow-out  solidly.  The  starter  blow-out  is  usually  of  single  section,  em- 
bracing the  main  break  only. 
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Contactor  Staeters  and  Controllers. 
The  construction  of  the  case  for  the  contactor  type  of  starting 
switch  b  similar  to  that  previously  described,  the  contactors  being 
bolted  to  transverse  bars  fixed  in  front  of  the  resistance  units. 
For  controllers,  a  wronght-iron  framework  with  enclosed  sides  and 
protected  front  is  employed,  the  units  being  mounted  above  the 
contactor  bars.  This  construction  assists  the  free  dissipation  of 
heat  flora  the  regulating  resistances.     All  parts  of  the  apparatus 


'     Fig.  2. — Standard  Type  Contactor. 

are  accessible  from  the  front.  The  contactor  used  is  of  the  solenoid 
type,  being  made  in  five  sizes — both  8.P.  and  D.P.— rated  nominally 
at  50,  100,  2.50,  500  and  1  000  A  respectively,  and  fitted  with  "a 
magnetic  blow-out  when  required. 

.\  typical  contactor  is  shown  in  detail  in  Fig.  2.     A  laminated 
brush,  C,  with  renewable  copper  sparking  tips,  A,  .41,, and  having  a 


Tl.MINC.  L'nit. 


flexible  tailpiece  terminating  in  the  connector  bar,  ./,  is  insula' cd  as 
shown  and  clamped  into  the  carrier,  D.  The  latter  is  pivoted  at  // 
and  attached  to  the  slotted  end  of  plunger.  O,  at  E.  The  head  of  the 
brass  pin,  L.  screwed  into  the  other  end  of  0,  works  in  a  recess  in  the 
steel  plug,  A',  and  forms  the  stop  when  the  contactor  opens  under  the 
action  of  spring,  V.     J/  is  a  spring  buffer  enclosed  within  a  brass 


end-cap.  A'.  The  centring  gland,  F,  and  plug,«A',  serve  to  hold  the 
coil  in  posi  ion.  Clamped  to  the  top  of  the  magnet  frame  and  carry- 
ing the  blow  out  is  an  insulated  copper  contac  bar,  P.  W  is  an 
auxiliary  contact  mounted  with  but  insulated  from  the  latter.  R  is 
a  brass  support  insulated  from  Pand  having  the  copper  arc  track,  T, 
with  sparking  contact,  B,  fixed  upon  its  outer  surface.  The  blow- 
out coil  is  connected  between  P  and  R,  and  thus  only  carries  current 
momentarily  as  the  brush  face  leaves  thejcontact  bar,   the  tip.  A, 
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Fig.  i. — Electric  Winch  Control. 

then  carrying  the  main  cmrent  via  the  blow-out  coil,  creating  a 
powerful  fiekl  between  cheeks,  CH,CH\.  The  arc  is  blown  upwards 
and  broken  along  T.  The  cheeks,  of  non-combustible  material  wjth 
iron  inset?,  are  bolted  to  the  ends  of  the  iron  core,  8,  and  also  screwed 
to  the  support,  R. 

The  pivot  pins,  &c.,  are  of  phosphor  bronze,  and  the  plunger  is 
specially  treated  to  prevent  corrosion.     The  operating  coil,  which  is 


i  iG.  5.     Deck  Win  h  C  ontrolle  •. ' 

siiunt  wound,  is  speciallj'  impregnated  and  designed  to  ensure  the 
proper  functioning  of  the  contactor  s^hould  the  supply  voltage  fall  to 
a  considerable  extent. 

The  Timing  Unht. 
In  order  to  ensure  that  the  contactors  close  in  <  orrcct  sequence, 
and  ivith  a  definite  time  interval  between  them,  "  timing  "  contacts 


July  29,  1921. 


THE   ELECTRICIAN. 


141 


are  fitted.  The  timing  unit,  which  is  a  separate  component,  is  shown 
in  detail  in  Fig.  3.  The  bracket,  Z,  is  supported  on  a  telescopic 
extension,  HI,  of  the  contactor  pivot  pin  at  /,  and  is  also  attached 
to  the  end  of  the  brusli  fixing  stud,  FS.  as  shown  in  Pig.  2.  The 
moving  contact,  MC,  is  supported  on  a  flat  steel  spring  and  fitted 
with  an  adjusting  screw,  SC,  at  its  upper  end,  special  low-resistance 
carbon  being  used  for  the  contacts.  CB  is  a  cranked  arm  pivoted  at  / 
and  having  a  mica  inset,  Q,  pressing  against  the  end  of  screw,  SC, 
one  extremity  of  the  arm  being  attached  to  the  air  dashpot.  When 
a  contactor  closes,  the  upper  end  of  CB  moves  forward  under  the 
action  of  the  tension  spring,  TS,  the  movement  being  limited  by  the 
pin,  PP,  on  the  contactor  brush  carrier,  and  retarded  by  the  dashpot. 
The  operating  coil  of  the  contactor  next  in  order  is  connected  across 
the  contacts  and  energised  upon  the  separation  of  the  latter.  The 
design  of  the  coil  circuit  is  such  that  a  comparatively  low  potential 
difference  exists  between  the  open  contacts.  Non-corrodible  metal 
is  used  for  the  dashpot  cylinder,  and  the  carbon  plunger  is  fitte  1  with 
a  quick-return  valve.  The  time-interval  may  be  varied  by  means  of 
the  adjustab  e  tension  spring. 

Operation  of  Contactor  Stabters. 
Various  methods  are  employed  for  the  operation  of  the  contactor 
starters,  either  locally  or  from  a  distance  ;   and  the  following  may  be 


The  position  of|the  latter  determines  the  number  of  contactors  to 
be  closed,  but  their  rate  of  closing  is  independen  of  the  speed  of 
rotation  of  the  handwheel. 

Winch  Control. 
The  special  application  of  this  type  of  control  in  connection  with 
a  standard  seven-ton  winch  motor  (.3ob.h.p.,  220  V,  4.50/675  r.p.m.) 
is  given  in  fuller  detail.  Fig.  4  being  a  simplified  diagram  of  the 
circuits.  In  this  instance  the  contactor  controller,  illustrated  in 
Fig.  6,  is  non-reversing,  the  armature  reversing  switch  being  incor- 
porated with  the  master  controller  drum.  The  main  controller  is 
fully  ventilated  and  housed  below  deck  ;  the  master  controller, 
fitted  with  pilot  lamp  and  isolating  knife  switch  with  removable  key, 
being  mounted  on  the  winch  motor.  Three  control  steps  are  provided 
in  both  hoist  and  lower  positions,  and  the  star  wheel  is  designed  to 
afford  a  specially  definite  off  position.  The  brushes  marked  X,  Y,  Z 
are  connected  by  the  master  switch  barrel  on  this  step,  and  on  the 
control  steps  the  combinations  are  X-Z-1,  X-2  and  X-3  respectively. 
In  the  off  position  the  solenoid  type  no-voltage  release  is  energised 
through  the  pilot  lamp  and  is  self-maintaining.  On  step  1  the 
solenoid  brake  and  Xo.  1  contactor  coils  are  energised  through  a 
resistance,  the  operating  circuit  being  completed  through  the 
contacts  of  the  no-voltage  and  time  overload  devices.     On  this  step 
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Fig.  6. — Patent  Electric  Steering  Gear  Control. 


instanced  :  The  starting  switch  in  connection  with  a  120  b.h.p. 
220  V  motor  driving  a  manoeuvring  compressor  is  operated  by  push 
buttons.  The  on  button  operates  No.  1  contactor  which  closes  the 
motor  circuit,  and  also  maintains  the  operating  circuit  of  the  con- 
tactors through  the  auxihary  contact,  IF  (Fig.  2),  the  remaining 
contactors  automatically  closing  in  sequence.  Pressure  of  the  off 
button  short  circuits  the  coil  of  Xo.  1  contactor. 

A  stokehold  fan  motor  with  shunt  field  regulation  is  remotely 
controlled  by  a  master  switch  combined  with  the  shunt  regulator. 
In  this  case,  to  ensure  the  motor  starting  with  full  field,  the  last 
contactor  supersedes  the  starting  function  oi  the  master  switch,  which 
is  opened  on  the  regulating  steps.  No.  1  contactor  coil  is  f-hort- 
circuited  by  returning  the  regulator  to  the  off  position,  when  the 
remaining  coils  are  diverted  successively  by  the  closing  of  the  timing 
contacts,  and  the  operating  circuit  opened  by  the  last  contactor. 

A  reversing  barrel  type  master  switch  is  usually  supplied  for  the 
operation  of  contactor  controllers,  either  the  "'forward'  or  -re- 
verse" side  of  the  main  reversing  contactor — which  consists  of  two 
mechanically  interlocked  D.P.  units— being  energised  accordmg  to 
the  direction  of  the  rotation  of  the  master  controller  handwheel. 


the  snitch  interconnected  with  the  footbrake  lever  is  diverted, 
permitting  the  use  of  the  footbrake  as  a  check,  the  main  resistance 
being  designed  to  permit  stalling  the  motor.  No.  2  contactor 
and  the  brake  lever  switch  are  added  to  the  circuit  on  step  2,  and 
the  timing  contacts  on  this  contactor  are  opened.  On  the  last  control 
step  the  third  contactor  is  included  and  Nos.  4,  5,  6  and  7  thereupon 
close  successively,  the  last  contactor  closing  a  diverter  circuit  to 
the  series  winding.  The  closing  of  this  contactor  is  dependent  upon 
the  load  on  the  motor,  being  controlled  by  a  patent  load  discriminator 
magnet  in  the  main  circuit.  The  function  of  this  device  is  to  prevent 
increase  of  speed  by  series  diversion  if  the  load  being  lifted  calls 
for  an  armature  torque  exceeding  a  predetermined  value.  In  this 
case  the  magnet  arm  lifts  and  by  short  circuiting  the  operating  coil, 
prevents  the  diverter  contactor  from  closing  and  causing  an  over- 
load. With  lighter  loads  the  magnet  is  inoperative  and  the  winch 
works  at  the  higher  speed  range.  The  motor  circuit  is  opened  by 
the  contactors,  no  current  being  broken  on  the  contacts  of  the  arma- 
ture reversing  switch.  The  time  taken  to  accelerate  the  motor 
to  full  speed  is  four  seconds.  The  time-lag  over  load  device  has 
a  hollow  floating  core  inside  which  is  fitted  an  air  dashpot,  the 
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cylinder  of  which  is  attached  to  the  core,  and  the  carbon  plunger 
anchored,  a  (luick-return  valve  being  fitted.  The  normal  lag  is 
15  seconds  at  the  set  current,  the  current /time  curve  being  of  the 
usual  form.  The  copper  contacts  are  specially  designed  to  break 
an  inductive  circuit  of  several  amperes. 

Steering  Geab  Control. 

A  simplified  diagi-am  of  a  patented  system  of  electrical  steering 
gear  control  is  given  by  Fig.  6.  A  3-step  contactor  controller  is 
used  in  conjunction  with  a  special  controller  mounted  on  the  rudder 
motor.  This  contains  a  telemotor  and  a  differential  gear  inter- 
connected with  a  radial  drum  master  switch.  In  addition  a  D.P. 
contactor  revereing  switch  for  the  main  motor  armature  and  a  special 
type  of  rheostat  having  its  travelling  brush  in  contact  with  a  collector 
bar,  are  included.  A  similar  rheostat  is  operated  by  the  steering 
wheel  on  the  bridge.     The  operation  of  the  gear  is  as  follows  : — 

A  circular  nut  is  rotated  on  a  screwed  spindle,  SS,  geared  to  the 
.shaft  of  the  rudder  motor  by  a  rectangular  frame  member,  the 
horizontal  arms  of  the  latter  engaging  in  tiansverse  slots  on  the 
periphery  of  the  nut.  The  frame  is  driven  by  the  telemotor  through 
a  flexible  coupling,  FC,  and  the  screwed  shaft  which  carries  the  rheo- 
stat brush  holder.  The  master  switch  drum  is  linked  to  a  sheave 
encircling  the  nut,  the  sheave  being  prevented  from  rotating  by  a 
slotted  lug  engaging  with  a  guide  bar.  It  will  be  seen  that  the 
rheostat  in  the  controller  case  and  the -remote  rheostat  on  the 


bridge  are  in  parallel,  the  current  flowing  through  the  armature  of 
the  telemotor.  The  field  winding  of  the  latter  is  connected  across 
the  collector  bars  of  these  rheostats,  the  bars  being  normally  in  a 
state  of  electrical  balance.  Rotation  of  the  steering  wheel,  and 
consequent  movement  of  the  bridge  rheostat  brush,  causes  a  difference 
of  potential  between  the  bars,  and  a  current  flows  through  the  field 
winding,  causing  the  telemotor  to  rotate  in  a  direction  dependent 
upon  the  movement  of  the  wheel  (port  or  starboard).  The  telemotor 
continues  to  run  until  it  has  moved  the  brush  of  the  rudder  rheostat 
into  a  position  coincident  with  that  of  the  bridge  rheostat,  when  its 
field  current  falls  to  zero.  Meanwhile,  the  nut  of  the  differential 
gear  has  been  rotated  along  the  screwed  spindle,  SS,  from  its  mid 
(or  zero)  position,  its  traversing  movement  causing  the  master  switch 
to  close  the  armature  reversing  contactor  corresponding  to  the 
direction  of  rotation  of  the  wheel,  and  also  to  insert  one  or  more  of 
the  regulating  contactors.  The  rudder  motor  is  thereby  started 
up  and  continues  to  run  until  the  rotation  of  the  spindle,  <S>S,  has 
carried  the  nut  and  the  interconnected  master  switch  back  to  the 
mid  position.  The  number  of  revolutions  of  the  rudder  motor  is 
directly  proportional  to  those  of  the  telemotor  {i.e.,  to  the  amount 
of  movement  of  the  steering  wheel),  and  the  resultant  angular  move- 
ment of  the  rudder  may  be  determined  by  the  amount  of  travel  of 
the  rheostat  brush  along  the  collector  bars,  and  these  are  suitably 
engraved  accordingly.  The  function  of  the  damping  coil  shown  is 
to  prevent  over-running  of  the  telemotor  for  large  differences  of  helm. 


Ship   Lighting. 

By    W.    J.    JONES,    B.So.    lEni.). 


THE  lighting  of  ships  is  a  matter  concerning  which  but  little 
literatiu-e  is  available,  and  one  which  has  not  commanded 
the  attention  which  it  should  receive.  The  writer  recently 
opened  a  discussion  before  the  Illuminating  Engineering  Society 
on  this  subject,  on  which  much  of  the  information  in  this  article  is 
based.  It  is  possible  that  this  Society  will  form  a  committee  to 
investigate  the  matter,  which  should  be  able  to  come  to  some  ap- 
proximate conclusions  concerning  the  requirements  of  ship  lighting. 
In  the  case  of  large  vessels  there  is  ample  power  available  for 
lighting.  l)ut  in  small  vessels  the  possibilities  of  supply  become  more 
1  iiniti'd,  and  here  the  lighting  is  necessarily  more  primitive.  Generally 
spi-akini;.  all  the  advantages  of  modern  land  lighting  can  be  incor- 
porated in  the  lighting  of  vessels,  with  but  few  modifications;  a 
ship  has.  however,  the  advantage  that  the  area  to  be  illuminated  is 
relatively  small,  so  that  the  cost  of  distribution  is  not  so  important, 
and  the  voltage  may  be  selected  largely  with  a  view  to  convenience 
and  the  efficiency  of  the  lamps  used. 

The  S.\rETY  and  Hygiene  of  Electric  Lighting. 

Apart  from  the  improved  illumination,  electric  lighting  has  been 
found  t<j  be  safer  than  oil  lamps,  and  in  view  of  the  fact  that  the  source 
of  light  in  an  electric  lamp  is  entirely  enclosed,  it  cannot  vitiate  the 
atmosphere  nor  contaminate  foodstuffs.  These  hygienic  considera- 
tions are  obviously  of  special  importance  when  one  remembers  the 
limited  amount  of  space  that  is  available  on  board  ship  and  the 
crowded  conditions  which  must  of  a  necessity  prevail. 

Hitherto  the  lighting  of  ships  has  not  received  the  same  systematic 
treatment  as  problems  of  interior  illumination  on  land,  and  it  is 
interesting  to  note  that  the  U.S.A.  Navy  has  prepared  a  schedule 
of  the  intensity  of  illumination  which  they  consider  to  be  suitable 
for  various  parts  of  a  vessel.  The  Navy  Department  of  the  U.S.A. 
realised  that  good  illumination  enabled  work  to  be  more  expedi- 
tiously carred  out  and  a  greater  degree  of  proficiency  attained. 

Fittings. 

Electric  light  fittings  used  on  board  ship  must  be  of  a  strong  and 
substantial  design,  and  sufficiently  rigid  to  withstand  the  motion 
of  the  vessel.  Special  ornamental  fittings  are  used  in  the  firstcla.ss 
.state  rooms,  while  in  the  third-class  quarters  and  passageways 
plain  brackets  suffice,  since  utility  is  rcqiiired  rather  than  ornate 
a|)pearance. 

Lighting  Practice. 

The  decorative  element  of  lighting  is  predominant  in  saloons, 
and  the  fixtures  may  bj  of  almost  any  design,  usually  in  keeping 
with  the  design  of  the  compartment.  It  is,  however,  necessary 
to  avoid  glare  and  hard  shadows.  An  intensity  of  2  to  3  foot- 
candles  is  suggested  as  being  adequate  for  this  purpose.     It  is^ 


however,  almost  impossible  to  employ  high  candle-power  units 
because  of  the  small  head  room,  and  this  almost  invariably  means 
the  use  of  a  number  of  small  imits  in  order  to  obtain  even  illumi- 
nation. 

Fig.  1  shows  a  view  of  the  sitting  room  on  board  the  White  Star 
liner  •■  Olympic,"  and  it  will  be  noted  that  the  lighting  is  of  a  highly 
decorative  nature  and  in  keeping  with  the  artistic  features  of  the 
room.  The  head  room  that  is  available  permits  of  a  large  fitting, 
consisting  of  an  ornamental  corona  with  the  lighting  units  hanging 
from  the  periphery. 

Fig.  2  shows  the  music  room  on  board  the  P.  &  O.  liner  '^  Naldera." 
It  will  be  noticed  that  the  method  of  using  a  large  number  of  small 
units  mounted  on  the  ceiling  is  here  adopted. 

Writing  Room  and  Library. 
There  are,  apparently,  two  general  ways  of  lighting  such  rooms  as 
the  writing  room  and  library.  (1)  By  a  general  illumination  of 
1-2  foot-candles,  supplemented  by  table  lamps  or  sconces;  and  (2) 
by  a  much  higher  general  iUumination,  which  is  so  designed  as  to  be 
thoroughly  diffused,  having  a  value  of  4  foot-candles. 

Dining  Room. 
In  the  dining-room,  also,  there  are  two  methods  of  lighting :  (1) 
By  means  of  a  general  illumination,  supplemented  by  table  lamps ; 
and  (2)  by  a  higher  general  illumination.  A  foot-candle  intensity 
of  2  to  3  foot-candles  is  suggested  as  being  adequate.  Fig.  3  shows  the 
illumination  of  a  dining-room  by  means  of  a  large  number  of  small 
units  placed  in  the  recesses  of  the  ceiling.  A  very  even  illumination 
is  obtained  in  such  a  manner.  Fig.  4  shows  the  dining-saloon  on  the 
'•  Olympic,"  which  is  provided  with  similar  lighting  to  the  recep- 
tion room.  It  is  interesting  to  note  that  there  are  double  windows  ; 
the  imier  ones  being  of  stained  glass.  Between  these  two  sets  of 
windows  are  provided  lamps  which  when  illuminated  give  a  warm 
sunlight  appearance  to  the  room. 

Smoking  Room. 
In  the  smoking  room  the  decorative  element  is  the  chief  one  to  be 
considered,  but  adequate  illumination  must  be  provided  in  order 
that  card  games  may  be  indulged  in  without  eye  strain.  Two  to 
three  foot-candles  should  be  sufficient.  Fig.  5  shows  the  smoking 
room  on  board  the"  Naldera." 

State  Rooms  and  Berths. 
'  Where  the  decorations  of  the  rooms  demand  it,  the  electric  lighting 
fittings  should  be  so  designed  as  to  be  in  harmony.     Such  apart- 
ments are  essentially  bedrooms,  but  at  the  same  time  must  be  th  e 
lady's  boudoir,  the  gentleman's  dressing  room,  and  not  uncommonly 
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•called  upon  to  take  the  place  of  the  hospital  ward.  Despite  the 
minimum  space  availatde,  passengers  expect  comfort,  and  it  is  here 
that  the  lack  of  comfort  is  most  noticeable.  A  warm  and  cosy 
effect  is  required,  but  at  the  same  time  sufficient  illumination  is 
necessary  for  the  dressing  table  {see  Fig.  6).  An  ilhimination 
generally  of  one  to  two  foot-candles  seems  necessary,  supplemented 
by  local  lights. 

Engine  Room. 

The  multiplicity  of  overhead  pipes,  girders,  ladders,  &c.,  makes 
the  engine  room  somewhat  difficult  to  illuminate  satisfactorily,  but 
if  the  surroundings  are  light,  and  if  at  all  possible,  white,  a  vast 
improvement  is  obtained.  In  many  cases  it  is  usual  to  instal  well- 
glasses  with  bai  e  lamps,  but  if  these  are  used  in  very  dark  surround- 
ings, the  eif  ect  of  glare  is  apparent.  It  is  suggested,  therefore,  that 
the  engine  room  be  lighted  as  far  as  possible  with  fittings  provided 
with  some  means  of  obscuring  the^source  of  the  light,  and  this  may 
be  accomplished  by  the  use  of  shades  or  opalescent  globes. 

Fig.  7  shows  the  lighting  obtained  from  well-glass  fittings  in  an 
•engine  room  where  the  walls  have  been  painted  white  and  the  effect 
•of  the  light  surroundings  and  the  white  packing  on  the  steam  pipes 
is  evident.  The  introduction  of  gasfiUed  lamps  has  enabled  powerful 
sources  of  light  to  be  suspended  above  the  cylinder  tops  and  over 


that  the  boiler  bilges  on  the  "Olympic"  have  been  painted  white 
and  fitted  with  lamps  in  order  to  immediately  detect  oil  leakage. 

Passage  Ways. 

Sufficient  light  must  be  provided  in  passage  ways  for  the  handling 
of  material  and  freedom  of  movement.  In  some  vessels  a  2  foot 
candle  intensity  is  required,  particularly  when  the  walls  of  the 
passage  ways  are  dark,  but  as  an  instance  of  low  illumination  may 
be  cited  the  working  alleyways  on  board  the  ""  Olympic,"  where  a 
reading  of  only  0-2  foot-candles  was  recorded,  and  yet  a  pleasing 
and  satisfactory  result  was  obtained  because  of  the  high  reflecting 
character  of  the  walls. 

Deck.?  Lighting. 

On  merchant  vessels  it  is  particularly  advisable  to  provide  suffi- 
cient light  for  the  taking  on  and  storing  of  cai'go,  as  it  enables 
the  hands  to  see  moving  objects  and  also  permits  the  man  in  charge 
of  the  hoisting  machine  to  have  a  clear  vision  of  the  working  area. 
The  ordinary  cargo  cluster  is  often  used  for  this  purpose,  but  the 
gastilled  lamp  is  Iseing  used  extensively  with  suitable  reflectors. 

Below  are  given  some  readings  of  foot-candle  intensities 
taken  in  various  parts  of  the  White  Star  liner  "  Olympic." 
The    readings    were    taken    3   ft.    above    the   ground    except   in 


Fig.  1. — SiTTiNG-RooM  o^  Bo  \rd  the 
"  Olympic." 


3. — Illumination  of  a  Dining-Room  by  a  ^■L•MbEK  ok  Small  U.nhs. 


Fig.  2. — Music-Roo.m  on  the  "  Xalder.i 


the  wells  with  good  effect.  Fig.  8  shows  pumping  machinery  in 
the  boiler  room  illuminated  by  a  500  W  lamp  in  an  ordinary 
vitreous  enamel  focus  type  reflector. 

An  interesting  description  of  a  useful  form  of  gauge  glass  light  is 
given  by  Mr.  Purser  Fletcher  in  the  current  issue  of  the  "Jomnal" 
of  the  Illuminating  Engineering  Society,  and  another  method  of 
lighting  these  instruments  makes  use  of  the  fact  that  an 
ordinary  glass  tube  acts  as  a  concave  lens,  but  when  filled  with 
transparent  liquid  it  becomes  a  convex  lens.  If,  therefore,  we  have 
a  souice  of  light  placed  in  front  of  the  gauge  glass  and  a  screen 
placed  behind,  the  water  in  the  tube  can  be  made  to  give  a  focused 
image  of  the  light  on  the  screen,  the  height  of  the  image  varying 
with  the  position  of  the  water  in  the  tube. 

Boiler  Room. 
The  effect  of  glare  in  the  boiler  room  is  particularly  noticeable, 
and  consequently  when  a  bare  lamp  is  used,  a  distinct  degree  of, 
discojufort  is  experienced  which  results  in  a  diminution  of  acuity. 
The  advent  of  oil  fuel  boilers  should  enable  the  boiler  room  to 
have  more  reflecting  surfaces.  Indeed,  such  a  course  would  enable 
the  immediate  detection  of  the  leakage  of  oil.     It  is  worth  recording 


those  instances  where  the  readings  are  marked  with  an  asterisk  when 
they  were  taken  on  the  level  of  the  ground ;  in  all  cases  they 
represent  minimum  values  : — 

Passengers'  Quarters — First  Class. 
Foot-Candle  Inlensilies. 

First  Class  Coinpanionway   ... 

First  Class  Alleyway  (white)  

First  Class  State  Rooms  (local  lights) 

Three  30-Watt  Frosted,  8  ft.— 0  ft.  high 

First  Class  Reception  Room  

First  Class  Dining  Room       

Ceiling  Fittings,   5-light   every   8  ft. 

Bath  Room     

Lavatory 

Maids'  and  Valets'  Saloon  (Units  between  Ciirdei-s) 

Smoking  Room 

Swimming   Bath  (Frosted  larajis  every  -tft.   <iin.   " 

bath)        

B.  Saloon  Cafe  

B.  Deck  (Bulkheads)  


20  —30 
0-45- 0-5.5 
1-0 

riod  decorations. 


1-3 
0-7 
1-8 
20 


cdai:  of 


0-5 
3-5 
0-5 
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Passengers'  Quarters — Second  Class. 

Second  Class  Companionway           ...         ...         ...         ...         ...  2-7 

Second  Class  Dining  Saloon             ...         ...         ...         ...         ...  2-2 

Single  cut  pines,  6  ft. — 8  ft.  apart. 

Second  Class  Cabins  0-5— 0-6 

D.   Deck  6  ft.— 8  ft.  apart. 

Second  Class  Library            ...         ...         ...         ...         ...         ...  40 

Unit  between  beams  spaced  3  ft. — 8  ft.,  8  ft.  high. 

Second  Class  .\lleyway          ...          ...         ...         ...         ...         ...  0-7 

Second  Class  Smoking  Room           ...         ...         ...         ...         ...  20 

Passengers'  Quarlers^Third  Class. 

Third  Class  Companionway             ...         ...         ...         ...         ...  0-7 

Third  Class  Cabins     ...      " Oo— 0-6 

Dining  Saloon...          ...          ...          ...         ...         ...         ...         ...  20 

Smoking  Room           ...         ...          ...          ...         ...          ...          ...  20 

Working  Parti  of  Ship. 

Bakery  (Thinl  Class)              0-58 

Ovens"               0-40 

Alleyway  (working)   ...         ...         ...          ...         ...         ...          ...  0-20 

Lavatory          ...         ...          ...         ...         ...          ...         ...         ...  0-30 

Bath  Room  (Stewards)         0-30 

Bath  Room  (Stewards)         0-60 

Bunks  (Stewards)       0-30 

Chief  Electrician's  Room      0-6 

Officers"  Quarters       ...         ...         ...         ...         ...         ...         ...  0-6 

Electricians' Shop  (with  local  lights)          ...          ...         ...          ...  10 

Ice  Plant         0-5— 10 

Blower  Room 0-5 

Engine  Room,  Boiler  Boom,  dkc. — Engine  Room. 

Tops  (30-Watt  units  in  well-glass  spaced  approx.  8  ft.  apart)   ...  1-8 

•Steps               1-8 

Middles  (with  two  1  000-W  G.F.  lamps  over  top  of  wells)            ...  1-2 

Starting  Platform       1-8 

Bottom  Platform  (Port  Pumps  feed)          6-5 

Bottom  Platform  (Starboard  and  Sanitary  Pumps)         ...         ...  0-3 


Boiler  Room  (Oil  Fnel). 
*Steps  to  Boiler  Room  from  Engine  Room  (dark)  0-2 
General  Lighting  Stokehold  ...  ...  0-25 

Local  lights  on  gauges  and  in  bilges. 
Pump  Room,  gasfiUed  lamps,   500  \V      ...  40 


any  one  of  the  lights  should  be  immediately  known  by  the  officer  ire 
charge,  some  form  of  indicator  is  therefore  necessary  in  the  wheel- 
house  or  chart-room  in  order  to  give  this  information.  Such  an 
indicator  shows  by  means  of  luminous  indications  when  the  lamps: 
are  burning  satisfactorily,  and  also  is  designed  to  give  an  audible- 
signal  when  they  fail  and  a  visual  warning  when  one  of  the  fila- 
ments of  double-fUament  lamps  breaks. 

In  the  event  of  any  of  the  navigation  lights  failing,  the  indicating 
lamp  corresponding  to  that  particular  light  is  extinguished  imme- 
diately. At  the  same  time  the  armature  of  a  series  coil  falls  away, 
and,  in  doing  so,  completes  the  circuit  of  the  bell,  which  commences: 
to  ring,  thus  giving  audible  warning  of  the  failiu-e  of  the  navigatioix 
light.  The  bell  continues  to  ring  until  the  switch  controlling  th& 
particular  circuit  is  opened. 

In  the  case  of  navigation  lamps  having  double- filaments,  wheQ 
both  filaments  are  intact  the  indicating  lamp  burns  with  its  full- 
brightness.  If  one  filament  breaks  the  indicating  lamp  continues 
to  burn,  but  with  diminished  brightness,  and  the  bell  does  not 
ring.  If  the  second  filament  should  then  break  the  indicating  lamp 
is  extinguished  immediately  and  the  bell  will  ring. 

The  lighting  of  compass- dials,  charts,  &c.,  also  presents  special^ 
problems.  Naturally,  the  lighting  should  be  of  the  concealed 
character,  the  actual  sources  being  screened  from  view.  In  some 
arrangements  the  illumination  is  effected  from  lamps  placed  boxed 
in  underneath  the  charts  which  are  held  stiff  between  sheets  of  glass. 
The  device  may  also  be  equipped  with  a  wind-screen  enabling  the 
charts  to  be  examined  in  comfort. 

Searchlight.?. 

The  advancements  that  have  been  made  in  the  production  and 

operation  of  searchlights  are  many  and  have  been  recently  described 

in  the  journal  of  the  Illuminating  Society  and  in  the  proceedings  of 

the  Institution  of  Electrical  Engineers,  and,  in  view  of  this,  it  is 


Turbine  Room. 


General  Lightins 


Fig.  4. — DixiSG-RooM  on  the  "  Olympic." 

Dynamo  Room. 
General  Lighting 
Switchboard  Platform 
Back  Switchboard  Platform 
Tunnels 

Light  over  almost  each  bearing. 


0-4 
1-4 
1-4 
0-25 


Lighting  Requirements  for  Speci.^l  Position.?. 
For  the  purpose  of  steerage  the  Board  of  Trade  specify  that  there 
shall  be  navigation  lights  at  the  foremast  head  and  mainmast  head, 
and  that  there  be  provided  jiort  and  starboard  side  lights,  and  a 
stern  light.  The  question  of  the  visibility  of  such  lights  when  se<?n 
at  a  distance  is  natuially  of  very  great  importance,  and  has  been  the 
subject  of  research  at  the  National  Physical  Laboratory  during 
recent  years.  The  lamps  for  the  masthead,  stern  light,  and  side 
lanterns  are  specified  to  consist  of  32  candlepowcr  carbon  filament 
lamps,  having  two  filaments  each  of  16  candlepowcr  operating  in 
parallel  ;  the  rea.son  being  that  should  one  filament  fail  it  is  a  very 
remote  chance  that  the  other  will  go  out  of  commission  at  the  same 
time.  These  lamps  are  usually  subjected  to  a  close  inspection  once 
every  half-hour,  but  it  is  usually  difficult,  and  at  times  impossible, 
to  see  from  the  bridge  of  the  vessel  whether  the  navigation  lights 
are  burning  satisfactorily,  and  as  it  is  important  that  the  failure  of 


Fig.  5. — Smoking-Room  ox  the  "  Naldera." 

not  thought  necessary  to  dilate  upon  the  matter  further.  The 
possible  applications  of  searchlights  in  the  mercantile  marine,  in 
addition  to  their  familiar  uses  on  war  vessels,  deserve  attention. 
It  has  been  suggested  that  they  would  sometimes  be  of  value  in 
locating  icebergs  or  approaching  vessels,  and,  in  the  event  of  an 
accident,  for  illuminating  the  .sea  and  assisting  boats  in  picking  up 
floating  survivors. 

Lamps. 
With  the  inception  of  electric  lighting  carbon  lamps  were 
extlusively  used.  The  introduction  of  metal-filament  lamps  has- 
effected  a  considerable  saving  of  electrical  energy  and  are  gradually 
replacing  carbon  lamps  because  of  their  high  eflicicney  and  the  whiter 
quality  of  the  light  which  is  emitted.  Although  in  modern  vessels 
most  parts  of  the  machinery  are  carefully  balanced  and  the  structure 
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designed  so  as  to  transmit  vibration  as  little  as  possible,  yet  the 
lamps  still  experience  a  considerable  amount  of  vibration  of  high 
frequency. 

Heucal  Traction  Lamps. 

In  recent  years  lamp  manufacturers  have  turned  their  attention 
to  the  need  of  producing  a  lamp,  apart  fiom  the  ordinary  standard, 
to  withstand  heavy  vibration,  and  as  a  result  of  the  experience 
gained  on  sea  as  well  as  on  land,  the  best  results  were  obtained  from 
the  helical  traction  lamp.  These  are  made  with  a  spiralised  filament, 
wound  on  a  verv  fine  mandril  and  mounted  on  springy  supports. 
The  supports  are  so  arranged  that  only  short  lengths  of  filament  are 
left  unsupported  and  the  total  distance  between  the  top  and  bottom 
support  is  approximately  |  in.,  thus  preventing  crossing  and  conse- 
quent short-circuiting  of  the  filament  through  sagging  and  vibration. 
In  addition,  the  supports  form  a  complete  circle  round  the  filament, 
and  as  traction  lamps  generally  have  to  burn  at  any  angle,  there  is 
no  possibility  of  the  filament  dropping  away  or  touching  adjacent 
loops.  Jloreover,  the  construction  of  these  lamps  is  such  as  to 
enable  them  to  emit  an  equal  intensity  of  light  in  all  directions; 
for  this  reason  the  spherical  reduction  factor  is  higher  than  that  of 
the  ordinary  straight  filament  lamp  and  is  found  to  be  0-93  against 
0-78  of  the  ordinary  lamp.  Such  lamps  bid  fair  to  entiiely  replace 
the  old  carbon  lamps. 

Of  recent  years  the  introduction  of  gasfilled  lamps  on  board 
ship  has  made  considerable  headway,  particularly  in  the  large  sizes 
for  the  purpose  of  illuminating  the  decks  and  for  the  facilitation  of 


the  Navy  and  Mercantile  Marine.  At  the  present  time  the  various 
voltages  and  type  of  lamps  which  are  asked  for,  even  in  different 
vessels  in  the  same  service,  increases  the  expense  of  manufacturing 
lamps  in  bulk,  and  makes  it  more  difficult  to  produce  lamps  of  good 
uniform  characteristics. 

The   Question    of  Stocks. 

A  further  fact  to  be  borne  in  mind  is,  that  boats  are  often  in 
port  only  two  or  three  days,  and  in  those  few  days  it  is  necessary 
to  obtain  further  supplies  of  lamps,  and  these  consequently  have 
to  be  despatched  at  very  short  notice.  It  would  greatly  facilitate 
matters  if  lamps  for  only  one,  or  at  the  most  two,  voltages  had  to 
be  stocked  for  marine  work  in  order  to  deal  with  these  rush  orders. 

Economic  considerations  make  it  necessary  in  the  case  of  land 
installations  that  the  maximum  effect  is  obtained  from  the  lamps 
that  are  used,  and  one  of  the  chief  things  aimed  at  is  to  obtain 
sufficient  illumination  with  as  large  a  saving  as  possible  in  the  fuel 
consumed. 
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Fig.  6. — Typical  [State  Room  Illcmination. 


handling  goods,  and  in  quite  a  number  of  cases  these  replace  the 
old  cargo  clusters  with  six  to  seven  60  W  ordinary  lamps.     From 
the  reports  which  have  been  recently  received  they  appear  to  be 
quite  satisfactory  and  are  giving  good  life. 
Standard  Voltages. 

It  has  already  been  pointed  out  that  the  economic  feature  of 
distribution  does  not  call  for  a  high  voltage  system  on  board  ship 
because  of  the  comparatively  small  area  which  has  to  be  supplied 
with  electricity  compared  vidth  the  amount  of  energy  developed. 
In  view  of  this  fact  it  is,  therefore,  not  surprising  that  1 10  V  circuits 
are  predominant,  although  some  of  the  latest  vessels  which  have 
been  constructed  have  been  provided  with  220  V  circuits.  It  will 
be  realised  that  lamps  operating  on  the  higher  voltage  are  not 
quite  so  robust  in  view  of  the  fact  that  the  filament  is  small  in  cross 
sectional  area.  TJie  strength  of  a  filament  varies  approximately 
with  the  fourth  power  of  the  diameter  of  the  filament,  and  hence 
the  fragility  of  the  high  voltage  lamp,  particularly  those  of  small 
wattage.  There  is  a  further  point  to  be  noted.  In  the  case  of 
gasfilled  lamps  the  efficiency  of  the  lower  voltage  lamps  is  10  to 
15  per  cent,  greater  than  those  operating  at  higher  voltage,  i.e.. 
for  the  same  wattage  10  to  1.5  per  cent,  more  light  is  obtained. 

It  is  evident  that  there  is  a  desirability  that  a 
standard     voltage    should    be    introduced    on    board    ships,    in 


fiG.  8. — Illu-Mixatiox  of  Pr.MriNG  Machinery. 

By  careful  planning  in  ship  lighting,  not  only  would  the  actual 
fuel"  consumed  to  generate  the  waste  electrical  energy  be  saved, 
but  also  additional  fuel  which  would  otherwise  have  been  consumed 
in  carrying  such  waste  fuel  across  the  ocean.  For  this  reason  it  is 
possible  that  in  the  not  distant  future  the  steamship  companies 
will  employ  illuminating  engineering  experts  in  the  same  way  as 
one  or  two  of  the  railway  companies  have  aheady  done.  It  has 
been  the  experience  of  the  railway  companies  that  increased  effici- 
ency has  resulted  from  properly  and  well-planned  illumination, 
and  it  is  therefore  not  inconceivable  that  similar  results  would 
accrue  from  such  a  course  being  taken  in  connection  -nith  ship 
lighting.  In  any  case  whole-hearted  co-operation  between  shipping 
companies  and  the  manufacturers  of  electric  lighting  equipment 
would  help  materially^to  gain  this  end, 
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General  Arrangement  of  Propelling  Machinery  of 
the   U.S.S,   "Tennessee."* 


Bj-    W.    E.    THAU. 

(General  Eneineer,  Westinghouse  Electric  and  Manufacturing  Company.) 


Althoughthe"  Tennessee"  isthe second  battleship  to  have  electric- 
piopeUing  machinery,  it  is  the  first  to  reaUse  the  full  advantages  of 
the  electric  system  of  propulsion  in  regard  to  arrangement  of  ma- 
chinery. The  ship  has  a  displacement  of  appro.\imately  3.3  000 
tons  ;  a  length  overall  of  (524  ft.,  and  a  breadth  of  97  ft.  3-5  in.  on 
the  load  water  line.  The  normal  f<iIl-load  speed  is  21  knots  and  the 
calculated  horse-power  under  this  condition  is  28  000. 

The  propellers  are  driven  by  four  direct-connected  two-speed  wound 
secondary  induction  motors,  supplied  with  three-phase  current 
through  suitable  control  equipment  at  approximately  3  400  V  and 
34-6  cycles  (full  speed),  by  two  direct-connected  turbo-generators 
running  at  2  075  revs,  per  min.     A  battery  of  eight  oil-fired  water- 
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Propelling  Motor 

Fig.  1. — Schematic  Plan  of  Arrangement  of  Propelling 
Machinery. 

tube  boilers  supplies  steam  to  the  turbines  at  280  lb.  gauge  at  the 
boilers.  The  generators  are  e.xcited  from  one  of  the  300  kW  direc- 
current  geared  turbine  auxiliary  sets,  through  a  booster  so  designed 
as  to  vary  the  240  V  bus  voltage  in  either  direction  to  a  value  best 
suited  for  a  given  condition.  All  engine-room  auxiliaries  necessary 
to  the  main  propulsion,  such  as  the  main  and  auxiliary  condenser, 
circulat-'jg  and  condensate  pumps,  the  lubricating  and  governor  oil 
pumr  oil  cooler  circulating  pumps,  and  the  main  motor  ventilating 
blo'^  i  are  driven  by  direct-current  motors  supplied  with  power 
from  tne  same  generator  which  is  used  for  excitation.  One  auxiliary 
generator  in  each  engine  room  is  sufficient  to  supply  the  excitation 
and  auxihary  load  just  m'  ntioned. 

General   Arrangement. 

Th'  power-generating  machinei-y  is  located  in  two  engine  rooms, 
one  being  forward  of  the  other,  and  both  forward  of  the  control  room. 
The  turbo-generators  are  mounted  directly  above  the  condensers. 
In  each  engine  room  there  are  two  .300  kW  geared  turbine  condensing, 
and  one  non-condensing  direct-current  sets  of  the  three-wire  type, 
supplyini  power  at  240  and  120  V.  These  sets  are  mounted  on  the 
same  flat  as  the  main  turbo-generator  sets,  as  is  also  the  motor- 
generator  booster.  The  condenser  with  its  auxiliaries  is  located  in 
the  lower  machinery  flat  or  pump  room  directly  underneath  the  main 
generators.  The  switchboards  for  the  300  kW  sets  are  located  at 
the  ends  of  the  engine  rooms. 

The  control  room  contains  all  the  control  equipment  and  other 
apparatus  necessary  for  the  complete  control  of  the  propellin:; 
machinery,  and  is  located  aft  of  the  after  engine  room  and  between 
the  two  outboard  motor  rooms.  The  inboard  motors  are  in  what 
is  known  as  the  centre  motor  room,  located  directly  aft  of  the  control 
room.  All  the  main  machinery  is  located  in  separate  water-tight 
rooms,  as  shown  in  Fig.  1. 

Cables. 

The  cables  connecting  the  units  of  the  main  propelling  machinery 
are  of  the  three-conductor  lead-covered  type.  There  are  a  sufficient 
number  of  these  cables  in  parallel  to  carry  the  maximum  power 
safely.  The  cable  ends  are  provided  with  pot  heads  forming  water- 
tight seals  from  which  the  respective  conductors  are  brought  out  and 
connected  to  well-insulated  bus  structures  located  over  the  switches 
in  the  control  room,  and  at  the  motors  and  generators. 

From  maximum  speed  down  to  a  speed  slightly  in  excess  of  16 
knots,  two  generators  are  used,  and  the  motors  are  connected  to  the 
24-pole  windin:.  Speed.s  below  this  are  obtained  with  only  one 
generator  in  operation,  ani  the  motors  connected  to  either  the  24  or 

*  Abetract  of  an  article  in  the  "  Electric  Journal." 


36-pole  winding.  Speeds  up  to  and  including  15  knots  can  be 
obtained  with  the  motors  connected  to  the  36-pole  winding.  Fig.  2 
shows  the  propellor  performance  curves. 

By  providing  two  sets  of  windings  on  the  motors,  it  is  possible  to 
obtain  more  economical  operation  at  low  speeds  than  would  be  the 
case  with  a  single  winding.  As  the  propeller  speeds  are  adjusted 
by  regulating  the  speed  of  the  turbines,  the  two- winding  arrangement 
permits  the  turbines  to  be  operated  at  high  speeds  over  the  cruising 
range  as  well  as  the  full-speed  range,  thus  resulting  in  better  economy. 
Main  ]\Iotor.s. 

Each  main  propelling  motor  is  capable  of  delivering  a  ma.ximura 
of  8  375  H.p.  at  a  speed  of  about  185  revs,  per  min.  They  are  of  the 
induction  type  and  are  wound  for  two  speeds  at  full  frequency, 
there  being  a  24-pole  and  a  36-pole  winding.  The  primary  or  stator 
has  two  independent  windings,  one  for  each  set  of  poles.  The  rotor 
has  a  three-phase  two-parallel  star-connected  winding,  having 
balancer  connections  operating  as  such  on  the  24-pole  winding.  The 
-4-pole  winding  is  connected  to  three  slip  rings.  When  the  stator 
is  connected  to  the  36-pole  winding,  the  balancer  connections  form 
short-circuit  paths  for  the  rotor  conductors,  thus  forming  an  ordinary 
squirrel-cage  winding  having  straps  instead  of  resistance  rings  to 
connect  the  rotor  conductors  together. 

In  general,  the  design  of  the  motors  follows  standard  land  practice. 
There  are,  however,  certain  features,  particidarly  in  connection  with 
the  insulation  of  the  windings,  that  have  been  given  special  considera- 
tion to  guard  against  the  deleterious  effect  of  salt  and  moisture 
conditions.  The  insulation  is  of  the  best-known  material,  and  is 
applied  and  treated  in  accordance  with  thoroughly  tried  methods. 

The  mechanical  construction  of  the  motor  is  of  the  self-contained 
type,  in  which  the  bearings  are  carried  bj'  suitable  brackets,  which 
fit  into  recesses  in  the  stator  frame.  The  entire  motor  is  supported 
by  feet  cast  integial  with  the  frame  on  either  side.  The  bearing 
housings  are  adjustable  radially  by  means  of  jack  screws  in  the 
brackets,  and  after  being  adjusted  are  bolted  rigidly  to  the  bracket. 

The  ventilation  is  supplied  by  duplicate  direct-cmTent  motor- 
driven  exhaust  blowers,  each  capable  of  delivering  12  500  cubic  ft 
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Fig.  2. — Propeller  Performance  Curves. 

per  minute  maximum.  In  addition  to  these  separate  blowers,  the 
rotor  itself  is  provided  with  fan  vanes  which  assist  iiTTke  ventilation, 
and  which  are  capable  of  supplying  suflicient  air  to  enable  the 
motors  to  be  operated  for  brief  periods  at  full  load  in  case  of  failure 
of  the  blowers.  The  bloweis  arc  mounted  on  the  top  of  the  motors 
and_^draw  the  air  through  the  motor  and  discharge  it  through  suitable 
ducts  to  the  deck.  The  s\stcm  of  ventilation  consists  of  the  axial 
How  of  air  through  the  core  and  end  windings,  the  air  being  drawn 
in  through  openings  in  the  brackets  and  discharged  through  a  radial 
duct  at  the  middle  of  the  core  to  an  outlet  at  the  top  of  the  motor, 
and  from  there  to  the  deck. 
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In  order  to  get  at  the  motors  for  inspection  and  repair,  suitable 
tracks  and  disassembling  gear  are  provided,  so  that  the  stator  can 
be  moved  to  clear  the  rotor  windings. 

HL\rN  Generators. 
Each  main  generator  is  capable  of  delivering  a  maximum  of 
15  000  kVA  at  approximately  30-5  cycles.  The  generators  are 
designed  and  constructed  in  accordance  with  standard  land  practice 
except  that  the  rotor  is  of  the  totally  enclosed  type.  The  stator 
coils  are  insulated  in  the  same  manner  as  the  motor  coils. 

The  air  for  ventUating  the  generators  is  supplied  to  the  machinery 
space  by  means  of  separate  ventilating  blowers.  The  aii'  is  drawn 
fiom  the  lower  machinery  space  through  an  inlet  a*  the  bottom  of 
the  generator,  through  the  end  bells,  entering  tlie  machine  at  each 
end  of  the  rotor.  Prom  there  it  is  forced  through  the  end  windings, 
core  and  air-gap  axially,  and  discharged  radially  through  a  central 
opening  in  the  core,  fioni  whence  it  passes  through  a  duct  to  the 
deck. 

The  rotor  consists  of  a  soUd  steel  forging  having  radial  slots  for 
receiving  the  windings.  The  winding  consists  of  a  series  of  turns  of 
bare  copper  strap  and  the  insulation  is  entirely  mica  and  asbestos. 
After  winding,  the  coils  are  very  substantially  braced,  in  order  to 
prevent  any  possible  movement. 

The  main  motors  and  the  generators  are  each  provided  with  thermo- 
couples for  measuring  the  hot  spot  temperature.  These  thermo- 
couples are  all  connected  to  a  potentiometer  board  in  the  control 
room. 

In  order  to  prevent  the  motors  and  the  generators  from  sweating 
when  idle,  heaters  are  provided,  the  motors  being  warmed  electrically 
and  the  generators  by  steam  coils.  These  coils  are  so  located  as  not 
to  cause  local  heating  and  all  joints  and  connections  to  the  coils 
are  made  outside  of  the  frame  of  the  machine  to  avoid  the  possibility 
of  steam  leaks  into  the  machine. 

Ttjkbines. 
The  turbine  is  of  the  combined  impulse  and  reaction  semi-double, 
flow  type,  allowing  complete  expansion  of  the  steam  in  one  cyUnder 
An  exhaust  connection  is  provided  at  each  end  of  the  turbine. 

The  speed  is  regulated  by  the  governor  valve  only,  hand  valves 
being  used  merely  to  obtain  the  best  economy  and  to  prevent 
overloading  the  boilers  at  the  various  standard  speeds.  Briefly, 
the  speed-control  system  consists  of  a  governor  driven  directly  from 
the  turbine  shaft  through  suitable  gearing.  The  governor  is  essenti- 
ally a  dead  weight  governor,  in  which  the  dead  weight  is  replaced  by 
a  hydraulic  piston,  resulting  in  a  type  of  governor  capable  of  function- 
ing over  a  wide  range  of  speed  by  varying  the  hydiauUc  pressure  on 
the  piston.  The  speed  is  adjusted  hydrauUcally  by  means  of  a 
control  valve  in  the  main  control  room  which  regulates  the  oil 
pressure.  A  double-seated  poppet  valve  located  on  the  main  steam 
inlet  to  the  turbine  is  controlled  through  a  floating  lever  oil  pressure 
relay  system  from  the  main  governor,  and  this  valve  controls  the 
amount  of  steam  as  required  to  maintain  the  speed  for  which  the 
system  is  set.  The  governor  control  valve  is  also  operated  through  a 
suitable  oU  pressure  relay  by  a  separate  over-speed  governor  secured 
to  the  end  of  the  turbine  shaft.  In  addition,  this  over-speed  governor 
also  operates  the  main  throttle  valve,  in  cases  of  necessity. 

In  order  to  limit  the  power  input  to  the  turbine  on  overload  con- 
ditions to  an  amount  which  will  prevent  excessive  overloads  on  the 
machinery  and  also  prevent  priming  of  the  boilers,  a  power  limit  stop 
is  provided.  This  is  arranged  to  limit  the  travel  of  the  governor 
linkage  in  the  direction  which  admits  more  steam.  The  position  of 
the  stop  is  adjusted  electrically  from  the  main  control  room  through  a 
system  of  gearing  operated  by  a  small  motor.  In  order  that  the 
operator  may  know  the  position  of  the  power  limit  stop  at  any 
instant,  an  electrical  position  indicating  system,  is  provided,  the 
transmitter  of  which  is  driven  by  spur  gearing  from  the  power  Umit 
stop  mechanism.  The  indicator  is  mounted  in  the  control  room. 
Operating  Arrangements. 
In  operation,  this  system  functions  as  follows  :  The  speed  of  the 
ship  is  set  from  the  control  room  for  any  given  standard  by  means  of 
the  hydrauhc  speed-control  system.  The  power  hmit  stop  is  then 
adjusted  to  Umit  the  motor  speed  to  a  few  revolutions  above  that 
corresponding  to  the  standard  speed.  Should  an  overload  occur 
from  turning  or  from  any  other  cause,  the  speed-control  governor 
will  tend  to  maintain  a  constant  speed  by  admitting  more  steam. 
However,  as  the  governor  linkage  has  only  an  additional  Umit  of 
travel  corresponding  to  the  few  revolutions  increase  in  motor  speed, 
the  steam  which  can  be  admitted  to  the  turbine  is  therefore  limited, 
and  consequently  the  overload  has  a  fixed  value  for  any  given  con- 
dition. 

The  power-Umit  stop  may  also  be  used  for  adjusting  the  speed  of 
the  turbine  below  any  value  for  which  the  main  speed  governor 
system  is  set,  and  it  accompUshes  this  in  a  manner  similar  to  thrott- 
ling.    Since  the  speed  is  a  function  of  the  oil  pressure,  oil  gauges 


mounted  in  the  control  room  give  a  further  check  on  the  proper 
functioning  of  the  entire  turbine  control  system.  The  over-speed 
stop  may  be  operated  from  the  over-speed  governor,  hand  trip  in  the 
engine  room  or  by  wire  pull  from  the  control  room. 

The  turbine  and  generator  bearings  have  forced  lubrication.  Oil 
for  the  governor  control  system  is  also  supplied  from  the  same 
system.  The  oil  is  deUvered  to  the  governor  system  at  80  lbs. 
pressure,  and  to  the  bearings  at  5  lb.  to  10  lb.  pressure  tluough  a 
reducing  valve.  The  oil  pumps  for  circulating  this  oil  are  of  the 
positive  displacement  rotary  type.  Two  pumps  are  provided  in 
each  engine  room,  one  of  which  is  motor  driven  and  the  other  turbine 
driven,  the  latter  standing  by  as  a  spare.  However,  upon  failure  of 
the  motor-driven  pump  from  any  cause,  an  arrangement  of  pistons 
operated  by  the  oil  pressure  will  automatically  cause  the  turbine- 
diiven  pump  to  be  placed  in  operation.  The  turbine-driven  pump  is 
provided  with  a  constant  speed  governor  and  an  overspeed  stop. 
Main  Control. 
As  in  the  case  of  any  other  drive,  the  control  for  the  electric  drive 
is  operated  under  orders  from  the  bridge.  All  controlling  apparatus 
necessary  for  the  operation  of  the  propelling  machinery  is  located 
in  the  control  room,  and  all  operations  for  the  control  of  the  ship  are 
effected  in  this  room,  except  the  actual  starting  of  the  turbines.  The 
circuits  are  handled  by  means  of  manually-operated  oil  circuit 
breakers.  All  circuit  breakers  are  of  sufficient  capacity  to  open  the 
circuits  under  full  power  and  voltage  conditions,  although  in  normal 
operation,  circuit  breakers  are  not  opened  or  closed  under  load. 
They  are  manually  operated  from  levers  which  are  located  directly 
in  front  of  the  control  room  switchboard,  and  arranged  so  that  the 
operator  faces  forward.  These  levers  are  interlocked  so  that 
improper  operation  is  impossible.  The  primary  circuit  breakers  are 
arranged  in  two  rows  athwart  ship  having  an  aisle  between  them  for 
inspection  and  repair,  if  necessary.  The  secondary  short-circuiting 
breakers,  and  the  liquid  rheostats  for  controUing  the  motor  secon- 
daries, are  located  back  of  the  operating  aisle. 

In  order  to  disconnect  any  circuit  completely,  self-contained  dis- 
connecting de\ices  have  been  provided  on  the  reverser  circuit 
breakers,  generator  circuit  breakers,  and  tie  circuit  breakers.  The 
mechanism  is  so  arranged  that  the  circuit  breaker  must  be  opened 
before  it  is  possible  to  disengage  the  disconnecting  device.  This 
provision  safeguards  the  men  in  case  of  improper  or  faulty  operation, 
and  at  the  same  time  makes  it  possible  to  inspect  or  repair  a  circuit 
breaker  while  the  ship  is  under  way. 

Switch  Generator  Arrangement. 
The  levera  operate  the  circuit  breakers  and  rheostat  valves  in 
pairs,  and  are  arranged  in  a  single  row,  directly  aft  of  the  circuit 
breaker  structure.  The  arrangement  is  symmetrical  so  that  levers 
on  the  left  of  the  central  position  operate  the  circuit  breakers  in  the 
after  generator  and  port  motor  circuits,  while  those  on  the  right  of  the 
central  position  operate  the  circuit  breakers  which  control  the  circuits 
of  the  forward  generator  and  starboard  motors.  The  pedestals  on 
which  the  turbine  control  valves  are  moimted  and  the  generator 
field  s^vitch  levers  are  located  in  the  centre  of  the  group.  All  the 
levers  are  mechanically  interlocked  so  as  to  insure  the  proper  sequence 
of  operation.  The  scheme  of  interlocking  is  such  that  the  field  must 
be  off  and  the  steam  control  reduced  to  a  low  setting  before  any  of  the 
above  circuit  breakers  can  be  operated. 

With  two  generators  in  operation,  the  control  of  the  port  and  of  the 
starboard  side  of  the  ship  are  independent.  With  the  tie  circuit 
breaker  closed  and  one  generator  in  operation,  the  direction  of  rota- 
tion of  port  and  starboard  screws  may  be  in  the  same  or  opposite 
directions,  but  of  necessity  must  be  at  equal  speeds. 

All  starting  manoeuvring  is  done  with  the  24-pole  comiection. 
When  the  motors  are  thus  coimected  the  secondaries  are  controlled 
by  liquid  rheostats.  There  is  one  double  rheostat  for  the  port 
motors  and  one  for  the  starboard  motors.  The  rheostat  consists 
essentially  of  a  two-compartment  tank,  the  lower  compartment  of 
which  serves  as  a  reservoir  for  the  electrolyte  and  also  as  a  container 
for  the  cooling  coils,  while  the  upper  compartment  contains  the 
electrodes.  When  it  is  desired  to  use  a  rheostat,  the  valve  in  the 
upper  compartment  is  closed  by  means  of  a  lever  operated  from  the 
control  stand,  thus  allon-ing  the  liquid  to  rise  in  the  upper  compart- 
ment. After  the  maximum  level  has  been  reached,  the  motor 
secondary  is  completely  short-ciicuited  by  means  of  an  oil  circuit 
breaker  which  is  operated  by  a  lever  from  the  control  stand. 
Operation. 
The  problem  involved  in  designing  equipment  for  battleship 
propulsion  is  entirely  special,  and  quite  different  from  that  encoun- 
tered in  designing  "land  power  plants.  The  generators,  turbines, 
motors  and  control  must  be  considered  as  a  unit,  and  due  regard 
given  to  the  requuements  of  the  propeller.  The  starting  and  ruiming 
requirements  under  normal  sea  conditions  are  not  severe,  as  the 
power  required  is  practically  steady.     In  a  rough  sea,  the  power 
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varies  consitU-iably  and  is  unstcadj'.  The  most  severe  conditions 
however,  are  obtained  during  reversal  and  during  turning,  and  if 
precautions  are  not  taken  to  limit  tlu-  ])Ower  out|nit  of  the  turbine, 
it  is  possible  to  impose  large  overloads  on  the  machinery  during  the 
latter  condition.  Fig.  %  shows  the  raamier  in  which  the  inboard  and 
outboard  sides  varj-  when  making  a  tinii  with  a  .'J.i-degree  rudder. 
By  "■  inboard  "'  side  of  the  tmn  is  meant  the  side  toward  the  centre 
of  the  eiicle  described.  Tlie  particular  curve  shown  has  been 
interpolated  from  tests  made  on  a  modern  battleship  making  19 
knots  and  tiuning  with  a  35-degree  right  rudder.  The  test  in  this 
instance  wa.s  made  without  setting  the  power  limit  stop  and  the 
turbines  were  allowed  to  take  any  load  which  may  be  imposed  up 
to  the  maximum  capacity  of  the  machine.  It  will  be  noted  that  the 
power  of  the  generator  sujiplying  the  inboard  side  increa.ses  rapidly 

150 

140 

130 
1 120 
1^110 
'-^100 

80 

70 

0      10     20     30  ^  40  ,  50     60     70     80     90     100 

Time  in  Seconds  > 

Fio.  3. — Load  on  Generators  when  Turning  with  3.5  DEfi.  Etdder. 
Power  Limit  Not  Set. 

during  the  first  50  seconds,  at  which  point  it  reaches  the  maximum 
output  of  the  turbine.  The  power  delivered  by  the  outboard  turbine, 
however,  decreases  rather  rapidly  dming  the  iirst  40  seconds,  and 
then  begins  to  increase  rapidly  until  a  constant  value  is  reached  at 
about  90  seconds.  An  analysis  of  the  curve  shows  that  the  inboard 
side  developed  an  overload  of  approximately  45  per  cent,  when 
the  maximum  power  of  the  tiu'bine  was  reached  and  that  the  inboard 
side  dropped  to  about  75  per  cent,  normal  at  the  end  of  the  first  40 
seconds  and  then  increased  to  a  value  corresponding  to  approxi- 
mately 15  per  cent,  overload  at  the  end  of  JlO  seconds,  when  the 
power  became  constant.  These  conditions  are  common  to  all  ships, 
but  vary  in  the  relative  proportions  of  overload. 

Precautions  Against  Overload. 

It  is  evident  that,  if  precautions  are  not  taken  to  prevent  such 
overloads  being  imposed  on  the  machinery,  it  would  be  necessary 
to  carry  sufTicient  excitation  on  the  generators  continuously  to  take 
care  of  these  overloads.  At  reduced  loads,  it  would  be  possible  to 
carry  this  additional  excitation,  but  it  would  result  in  uneconomical 
operation.  To  provide  for  similar  conditions  at  the  maximum  loads 
would  necessitate  an  unwarranted  reserve  capacity  in  the  generator 
fields,  thus  resulting  in  larger  generators  than  needed.  However, 
to  overcome  this  condition,  a  form  of  power  limit  stop  is  provided, 
the  function  of  which  is  to  limit  the  amount  of  steam  taken  by  the 
turbine  to  a  predetermined  value,  which  under  normal  operating 
conditions  corresponds  to  an  overload  of  about  ten  per  cent.  By 
thus  limiting  the  amount  of  load  that  can  be  taken  by  the  turbine, 
and  consequently  the  generator,  the  field  excitation  can  be  reduced 
to  a  value  just  sufficient  to  maintain  the  generator  voltage  safely 
under  the  overload  condition.  The  only  effect  of  thus  limiting  the 
power  is  a  slight  and  inappreciable  slowing  down  of  the  ship  during 
such  manoeuvres.  The  economy  gained,  however,  is  of  considerable 
advantage. 

The  shape  of  the  turning  curves  and  the  overload  obtained  varies 
with  different  ships,  as  also  does  the  relative  excitation  to  be  carried 
on  the  generators.  It  is,  therefore,  necessary  to  conduct  a  series 
of  "  drop  out  "  tests  on  each  ship  in  order  to  determine  the  minimum 
safe  field  current  which  should  be  canied  continuously  to  enable 
the  ship  to  be  manoeuvred  without  liaViility  of  the  motors  and  genera- 
tors pulling  apart.  Ordinarily,  motors  of  normal  design  have  inherent 
torque  characteristics  which  are  sufficient  to  coi)e  with  these  condi- 
tions, providing  the  generator  voltage  holds  up.  but  since  it  is  a 
characteristic  of  the  generator  voltage  to  suddenly  break  on  abnormal 
loads,  the  condition  is  purely  one  related  to  the  generators. 
I  In  order  to  provide  indication  of  the  condition  of  stable  or  unstable 
operation,  stability  indicators  are  arranged  in  the  generator  circuits. 


As  these  instruments  indicate  the  relative  ratio  of  generator  armature 
current  and  voltage,  they  will  indicate  clearly  when  the  point  of 
voltage  collapse  is  being  approached. 

Conditions  During  Reversal. 

Another  condition  involving  the  correct  performance  of  generator, 
motor  and  control  is  that  which  exi.sts  during  reversal.  The  relative 
proportions  of  these  curves  also  depend  upon  the  ship  in  question,  but 
the  curves  shown  (Fig.  4)  can  be  considered  as  typical  of  the  backing 
conditions.  For  the  sake  of  clearness,  the  reversing  curve  and  the 
motor  speed  torque  characteristics  have  been  sho\vn  .separately.  A 
few  typical  speed-torque  curves  have  been  drawn  for  different  values 
of  secondary  resistance.  An  inspection  of  Fig.  3  will  show  that  the 
speed  of  the  propellers  drops  to  approximately  75  per  cent,  when 
the  power  is  taken  off.  At  this  point,  the  motor  comiections  are 
leversed,  and  the  motors  caused  to  produce  a  torque  opposing  the 
turning  effort  produced  by  the  motion  of  the  ship  on  the  propellers. 
It  will  be  noted  that,  as  the  revs,  per  min.  of  the  propellers  decrease, 
the  opposing  torque  builds  up  to  approximately  full  load  value  at 
40  per  cent,  ahead  revolutions  and  then  decreases  to  approximately 
35  per  cent,  when  the  propellers  are  brought  to  a  standstill.  As 
the  propellers  are  reversed,  the  torque  increases  rapidly  and  reaches 
full  load  value  at  40  per  cent.  revs,  per  min.  in  the  backing  direction. 
The  above  discussion  is  based  on  maintaining  full  speed  of  the  ship. 
I'nder  actual  conditions,  however,  the  ship  slows  down  considerably 
in  the  time  taken  to  reach  40  per  cent.  revs,  per  min.  in  a  backing 
direction  and  therefore  higher  rotational  speeds  of  the  propellers 
in  the  backing  direction  can  be  obtained  before  reaching  full-load 
torque. 

The  most  vital  part  of  the  curve  is  that  at  about  40  per  cent,  of 
full  load  speed  when  bringing  the  propellers  to  a  stop  condition. 
In  the  case  of  wound-rotor  motors,  this  condition  presents  no  diffi- 
culties, as  it  is  possible  to  obtain  torques  considerably  in  excess  of 
normal  full-load  torque  at  any  speed  by  simply  adjusting  the  external 
resistance.  The  generators,  however,  must  have  sufficient  field 
capacity  to  furnish  the  voltage  required  to  maintain  the  torque  under 


Fig.  4. — Propellino  Motor  Speed  Torque  Characteristics. 

A — 24  poleconncctions,  with  wound  secondary  short-circuited.  A-1, 
A-2,  A-3 — 24  pole  connections,  with  external  secondary  resistance. 
B — 36  pole  connections,  squirrel-cage  secondarj-  winding. 

the  conditions  stated.  In  the  case  of  squirrel-cage  motors,  however. 
it  would  be  necessarj'  to  introduce  special  designs,  to  obtain  speed- 
torque  curves  which  woukl  enable  the  motor  to  deliver  torque 
safely  in  excess  of  the  requirements  under  the  conditions  of  operation 
described. 

j^U  such  conditions,  of  course,  must  be  taken  into  account  in 
designing  the  propelling  equipment  and  it  is  obvious  that  turbines, 
generators,  motors  and  control  must  be  designed  as  a  unit  in  order 
that  each  will  have  characteristics  which  are  sufficient  to  enable  all 
parts  of  the  equipment  to  function  properly  under  the  required 
conditions. 
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Incorporated   Municipal   Electrical    Association. 

Interesting   Technical    Discussions    at    the    London   Meeting. 


It  would  be  trite  to  say  that  the  twenty-sixth  annual  convention 

of  t  he  I NCORPORATED  rllTNICIPAL  ELECTRICAL  ASSOCIATION,  which  Was 

held  at  the  institution  of  Mechanical  Engineers  in  London  last  week, 
was  only  held  after  a  good  deal  of  trouble  had  been  expended 
bv  those  responsible  for  its  organisation.  For  the  expenditure 
trouble  is  always  necessary  before  such  a  meeting  can  be  held,  and 
the  pity  is  t  at  this  year  so  much  of  it  was  to  no  purpose.  In  this 
particular  case,  indeed,  it  was  touch  and  go  whether  the  Convention 
would  be  held  at  all  after  much  of  the  preliminary  work  had  been 
dong.  For  five  years  war-time  conditions  rendered  its  holding  on 
a  pre-war  scale  impossible  and  this  year  industrial  troubles  have 
shorn  it  of  most  of  those  social  amenities  which  go  so  far  to  make 
the  gathering  a  success.  However,  after  much  uncertainty  the 
Convention  has  not  only  happened,  but  has  happened  successfully. 

Wednesday,  July  20th. 
When  the  meeting  opened  in  tropical  weather  at  the  Institution 
of  Mechanical  Engineers  (another  last-minute  change),  on  Wednes- 
day afternoon,  July  20,  the  pavement  outside,  the  porch,  the  entrance 
hall  and  the  lecture  theatre  were  all  well  occupied  by  those  attending. 
Unofficial  gatherings  were  merged  into  the  official  one  as  time  went 
on,  and  at  the  hour  fixed  for  the  meeting  the  room  was  uncom- 
fortably filled  and  equally  uncomfortably  warm.  We  missed  the 
usual  preliminary  municipal  welcome  and  the  attempts  of  a 
worthy  local  chief  magistrate  to  say  something  new  on  the  subject 
of  electricity.  For  without  any  preliminary  than  well-merited 
applause,  the  President,  Major  H.  Richardson,  O.B.E.,  M.C., 
engineer  and  manager  of  the  Electricity  Department  of  the  Dundee 
Corporation,  began  his  Presidential  Address.  This  we  give  below 
in  a  slightly  abbreviated  form. 

Major   Richardson's   Presidential 
Address. 

The  Incorporated  Municipal  Electrical  Association  continues  to 
flourish  exceedingly,  and  it  now  represents  a  capital  sum,  due  to 
municipal  electrical  development,  of  almost  £80  000  000  and  a  total 
revenue  of  practically  £20  000  000  per  annum.  The  responsibiUties 
and  influence  of  tliis  Association  may  therefore  be  readily  grasped. 
A  little  over  a  year  ago  many  were  full  of  hope  as  to  the  great  strides 
which  were  to  be  made  in  the  direction  of  a  cheap  and  abundant 
supply  of  electricity  all  over  the  country,  and  seemed  to  hold  the 
opinion  that  the  Electricity  Commissioners  would  at  once  cause 
difficulties  and  obstructions  to  vanish,  when  each  and  every  power 
supply  authority,  whether  municipally  or  company  controlled, 
woidd  be  given  freedom  to  attain  its  individual  ambitions. 

A  Human  Attribute. 

Being  somewhat  Uke  human  beings,  each  of  these  authorities, 
large  or  small,  naturally  thought  its  own  scheme  would  be  better 
than  any  other.  When  the  obviou.s  results  of  any  constructive 
organisation  became  apparent,  however,  many  of  these  entities 
felt  that  it  would  have  to  be  a  case  of  self-immolation  for  the  benefit 
of  the  multitude,  and,  reasoning  from  an  erroneous  supposition, 
found  this  apparent  self-sacrifice  distasteful,  and  are  now  betraying 
a  sudden  preference  for  a  conservative  maintenance  of  the  status 
quo  rather  than  whole-heartedly  joining  in  a  collective  effort  which 
cannot  fail  to  be  eventually  a  great  benefit  to  the  community. 
Although  this  impression  of  mine  almost  amounts  to  a  charge  of 
small-mindedness  against  such  recalcitrant  bodies,  and  will  probably 
therefore  be  deprecated  by  them,  yet  I  beUeve  it  to  be  on  the  whole 
a  fair  and  just  summing  up  of  one  of  the  principal  checks  in  the  path 
of  electricity  supply  progress. 

Another  cause  appears  to  me  to  be  the  quite  unnecessary  lack  of 
mutual  co-operation  between  municipally  controlled  undertakings 
and  those  which  have  been  built  up  under  private  enterprise.  Both 
are  necessary  to  obtain  theinaximum  benefit  for  the  public.  I  do 
not  doubt  that  in  the  past  there  have  been  faults  on  both  sides  which 
made  it  difficult  for  these  two  branches  of  the  same  industry  to  work 
harmoniously  together,  but  it  has  been  my  own  personal  opinion  for 
some  years  back  that  the  old  difficulties  have  vanished  and  that  the 
interests  of  municipalities  and  companies  are  very  much  more 
parallel  and  allied  than  many  appear  to  think.  Although  the 
opinion  that  municipal  concerns  caimot  work  as  cheaply  as  those 
run  by  companies  is,  to  an  extent  true,  yet  the  companies  should 
give  full  credit  to  many  municipal  electricity  authorities  which  have 
been  noticeable  successes  in  development,  economy  and  reliability. 


Accusations  against  Pmvate  Enterprise. 

The  reiterated  accusations  against  private  enterprise  which  insist 
that  industries  financed  by  private  bodies  make  large  profits  and 
generally  batten  upon  a  helpless  public,  are  not  borne  out  by  the 
facts  of  the  case  as  I  see  them.  Indeed,  I  would  go  further,  and 
state  that  it  would  have  been  impossible  to  develop  the  electrical 
industry  to  the  extent  it  has  been  developed  had  it  not  been  for  the 
risks  taken  and  losses  experienced  by  companies  and  their  share- 
holders in  the  early  days  of  electricity  supply. 

Even  to-day  it  is  an  outstanding  fact  that  we  have  to  rely  for  the 
necessarily  expensive  stages  of  experiment  and  initiative  on  those 
concerns  owned  by  companies,  and  as  I  am  making  a  pica  for  more 
cordial  dealings  between  municipalities  and  companies,  I  would  draw 
attention  to  what  is  not  generally  appreciated,  viz.,  that  the  records 
for  cheap  electricity  supply  in  this  country  are  held  by  supply 
companies,  and  that  there  is  no  evidence  to  show  that,  generally 
speaking,  the  charges  made  by  them  are  in  excess  of  those  made  by 
municipalities.  In  the  United  States  of  America,  where  current 
is  sold  comparatively  as  cheaply  as  it  is  sold  in  this  country,  the 
supply  is  almost  entirely  in  the  hands  of  private  enterprise,  and  a 
noticeable  circumstance  in  this  connection  is  that  the  development 
of  the  uses  of  electricity  have  beeh  more  intense  and  the  benefits  to 
the  public  have  been  greater  and  more  rapid  than  on  this  side. 

More  Liberal  Views  Necessaey. 
It  is  no  use  denying  that  under  modern  conditions  municipalities 
will  have  to  adopt  a  more  liberal  view  in  developing  their  trading 
departments  if  they  are  going  to  maintain  their  hold  upon  such  a 
vast  industry  as  the  power  supply  of  the  immediate  future  must 
become.  LTnpalatable  to  extreme  nationalisationists  or  munici- 
paUsts  as  these  remarks  may  be,  yet  I  am  so  anxious  to  see  munici- 
palities maintain  a  high  standard  of  public  service  of  electricity,  with 
more  rapid  development,  that  I  cannot  refrain  from  pointing  out  the 
dangers  of  the  continued  parsimony  of  view  wliich  have  recently 
been  apparent  to  such  an  extent  as  to  threaten  their  own  undoing 
unless  boldly  faced  and  overcome.  It  would  be  easy  to  flatter  local 
authorities  both  in  and  outside  our  Association  with  a  few  pleasant 
and  congratulatory  remarks  regarding  apparent  progress,  but  at 
such  a  critical  tinie  as  this  it  would  be  a  most  unfriendly  and  in- 
sincere thing  to  do. 

Support  the  Commissioners. 
With  reference  to  the  best  means  of  rapidly  getting  on  with  the 
good  work  there  are  naturally  many  opinions.  To  criticise  is  human, 
but  not  always  helpful  unless  constructive  and  generous.  Great 
as  is  the  support  the  Electricity  Commission  deservedly  enjoys,  to 
be  useful  it  must  be  practical.  The  Commissioners  have  set  to  work 
(of  necessity  slowly  but  none  the  less  surely)  to  mark  out  the  road  of 
our  future  progress.  It  can  only  do  good  and  strengthen  their 
confidence  in  themselves  and  their  work  Lf  we  loyally  and  con- 
tinuously let  them  feel  that  they  have  our  enthusiastic  and  active 
support.  I  mention  this  because  I  have,  and  I  presume  others  have 
also,  heard  many  criticisms,  but  it  is  a  remarkable  fact  that  few  have 
been  backed  up  by  a  well-thought-out  constructive  statement  as  to 
what  the  critics  would  do  if"  they  were  the  Commissioners.  I 
earnestly  trust  that  chairmen  and  managers  of  both  company-owned 
and  municipally-owned  concerns  will  use  their  undoubtedly  powerful 
influence  with  their  authorities  to  smooth  away  apparent  obstacles 
or  obstructions  to  recommendations  the  benefits  of  which  may  not 
be  immediately  forthcoming. 

Tariff  Problems. 
Another  case  of  interest  is  that  of  "  Tariffs."  Managers  and 
engineers  of  electricity  supply  authorities  never  had  a  better  oppor- 
tunity than  the  present  for  showing  a  keen  business  ability  (an 
entirely  different  matter  to  engineering  ability)  in  rapidly  arriving 
at  a  practical  basic  principle  of  charging  for  electricity.  It  is  no 
longer  a  matter  of  difficulty  or  mystery.  Nothing  can  be  clearer 
than  the  necessity  for  a  simple  charge  for  all  purposes  made  up  of  a 
standard  or  service  charge  (call  it  what  you  will)  graduated  according 
to  the  practical  demand  of  the  consumer,  and,  in  addition,  a  certain 
rate  per  unit  for  all  current  consumed.  That  seems  to  me  the  principle  ; 
the  details  can  vary  according  to  local  conditions.  I  hope  this 
method,  already  placed  before  the  Commissioners,  will  receive  their 
approval  at  an  "early  date,  and  having  been  adopted  let  all  resist  the 
temptation  to  handicap  the  system  with,  might  I  say,  the  irritating 
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and  unnecessary  complications  which  have  been  the  cause  of  so  much 
misunderstanding  among  consumers  and  consequent  loss  in  the  past. 

Standabdisation,  False  and  Tetje. 

Whilst  on  the  subject  of  simplicity,  we  hear  much  to-day  of 
standardisation.  Personally  I  have  t  iken  a  great  interest  in 
the  matter  as  applied  to  our  industrj'  and  consider  that,  up  to 
a  point,  it  is  doing  and  has  done  a  great  deal  of  good.  I  think 
it  will  be  admitted,  however,  that  it  is  possible  to  standardise 
too  far.  To  standardise  up  to  a  certain  stage  and  to  leave  plenty 
of  scope  for  initiative  and  improvement  is  good,  but  to  attempt  to 
standardise  further  is  to  affect  adversely  both  these  important 
factors.  There  seems  to  be  also  a  tendency  to  make  too  many 
standards.  For  instance,  may  I  be  allowed  to  mention  the  case  of 
standard  pressures  for  electrical  distribution  ?  Surely  there  are  too 
many,  but  I  expect  once  more  we  are  suffering  from  the  tendency  to 
work  out  mathematically  the  limits  of  cost  on  a  pressure  which  suits 
to-day's  and  to-morrow's  conditions,  instead  of  profiting  by  the 
experience  of  the  last  two  or  three  decades,  which  show  so  clearly 
that  it  pays  to  err  on  the  side  of  giving  plenty  of  margin  for  a  pro- 
gressing industry,  therefore  if  in  doubt  about  a  low  pressure  why 
not  go  to  one  much  higher  ?  \\'hy  recognise  a  poUcy  which 
harbours  so  many  intermediates  and  gives  so  many  refuges  to  a 
timid  soul  ?  Another  unstable  point  in  standardisation  is  the  ex- 
pedient of  getting  over  a  difficulty  by  allowing  alternatives.  A  stan- 
dard which  allows  alternatives  seems  to  prove  either  that  illogical 
expediency  has  been  allowed  to  rule,  or  that  an  attempt  has  been 
made  to  standardise  beyond  the  point  where  standardisation  is 
useful. 

Water-power  Resources. 

As  regards  methods  of  generation  and  distribution,  these  are 
being  dealt  with  in  many  Papers  at  the  present  time  by  the  different 
institutions,  and  our  own  Association  will  enjoy  Papers  on  the 
subject  by  well-known  gentlemen  during  this  conference,  but  I. 
would  take  the  opportunity  of  expressing  the  hope  that  every, 
possible  encouragement  will  be  given  by  the  Commissioners  to  the 
development  of  water  power  in  this  country.  I  have  had  during 
the  last  few  years  ample  opportunity  of  forming  the  very  definite 
opinion  that  many  of  us  have  greatly  underestimated  the  possibiUties 
of  the  country  in  this  direction.  I  admit  that  the  capital,  or  first 
cost,  of  all  such  schemes  is  naturally  very  much  in  excess  of  steam, 
oil  or  gas  plants,  and  particularly  is  this  marked  in  the  relative  cost 
of  hydro-electric  power  to  steam  power  capital,  but  I  am  firmly 
convinced  that  as  regards  the  running  or  annual  costs  (which 
eventually,  of  course,  affect  the  cost  per  unit),  it  is  becoming  increas- 
ingly apparent  that  water  power  is  likely  to  be  cheaper,  simpler 
and  more  reUable.  Owing  to  the  large  capital  cost,  however, 
there  is  a  tendency  for  municipalities  to  avoid  the  responsibiUty  ; 
therefore  (assuming  that  they  have  had  the  opportunity  and 
have  decided  not  to  use  it)  it  must  ultimately  fall  to  private 
enterprise  to  develop  hydro-electricity.  Municipalities,  however 
keen  to  insist  upon  control  of  these  matters,  must  reahse  that  they 
cannot  get  such  control  unless  they  supply  the  necessary  capital 
and  take  a  proportionate  share  of  the  responsibiUty. 

A  Delicate  Subject. 
I  now  come  to  that  part  of  my  address  which  deals  with  a  some- 
what delicate  subject,  but  one  on  which  my  convictions  impose  a 
duty  upon  me  to  put  forward.  The  suggestion  which  I  have  to 
make  is  no  new  idea,  either  to  myself  or  to  others,  and  it  has  been 
occasionally  more  than  hinted  at  in  the  technical  Press,  notably  in 
the  columns  of  The  Electriclan  and  "  Electrical  Review."  The 
only  original  part  is  that  I  put  forward  a  definite  and  concrete 
suggestion  which  I  hope  will  bring  the  admittedly  admirable  theory 
of  co-operation  in  industry  to  an  immediately  practical  and  working 
attainment.  In  my  opinion,  and  I  believe  many  othere  are  with 
me,  the  time  has  now  come  for  an  actual  recognised  co-operation  of 
all  branches  of  our  industry,  in  its  first  stage  to  take  the  form  of  a 
Natiorml  Electrical  Convention  to  be  held  annually  in  a  place 
chosen  for  its  suitabUity,  where  each  sectional  association  of  the 
convention  will  hold  its  own  meetings,  yet  maintaining  a  close 
contact  with  the  main  body,  and  thus  commence  to  reap  the 
innumerable  advantages  which  the  consvimmatioii  of  such  a  scheme 
cannot  fail  to  produce.  I  suggest  that  such  a  Congress  be  held  under 
the  auspices  of  the  Institution  of  Electrical  Engineers  as  the'propei- 
body  for  the  purpose.  The  Institution  has  here  an  excellent 
opportunity  to  put  into  practice  many  of  the  lines  of  organisation 
mentioned  by  Mr.  Wordingham  in  his  presidential  address  and, 
what  is  more,  has  a  great  chance  to  show  that  it  is  prepared  to 
amalgamate  the  Institution  with  the  industry.  This,  if  I  remember 
rightly,  was  (and  I  hope  still  is)  the  ideal  which  a  President  of  the 
Institution  once  set  forth  when  he  said  that "  the  Institution  and  th 


industry  should  be  one,  and  if  they  are  not  it  is  our  business   to 
make  them  so." 

Representation  for  All  Associations. 

I  propose  that  a  body  such  as  that  of  our  own  Association,  whose 
activities  have  always  been  acknowledged  to  be  of  the  greatest 
value  to  the  industry  in  general  and  to  its  own  members  in  particular, 
is  thereby,  by  virtue  of  its  great  responsibility  and  influence,  the 
right  body  to  approach  the  Institution  of  Electrical  Engineers  on  the 
matter.  Each  a.ssociation  in  the  whole  industry  should  be  repre- 
sented at  this  convention  ;  I  raakerno  exception  whatever,  although 
I  believe  that  nowadays  many  of  the  associations  (particularly,  but 
not  entirely,  the  smaller  ones)  could  amalgamate  with  advantage, 
as  their  interests  have  recently  become  almost  identical.  It  is  not 
my  intention,  and  it  would  not  be  fitting,  to  enter  here  into  the  actual 
detailsof  such  a  scheme,  much  as  I  have  considered  them,  and  all 
I  can  do  now  is  to  make  a  definite  proposition  that  immediately 
upon  the  formation  of  a  new  Comicil  of  the  I.M.E.A.  a  few  gentlemen 
from  among  its  membere  should  be  appointed  to  approach  the  Council 
of  the  Institution  and  as  many  other  associations  as  is  possible  with 
a  view  to  bringing  this  desirable,  though  by  no  means  new,  scheme  to 
fruition. 

The  Germ  of  Political  Influence. 

There  are  so  many  advantages  about  such  a  scheme  that  it  is 
a  temptation  to  take  up  too  much  of  your  time  by  trying  to  state 
some  of  them ;  but  I  may  mention  the  moral  effect  that  such  a  large 
and  powerful  convention  would  have  upon  the  public  in  general 
by  keeping  them  in  closer  and  more  sympathetic  touch  with  what 
is  of  much  importance  to  them.  Again,  we  would  have  the  more 
general  support  of  the  lay  Press  added  to  the  loyal  and  well  tried 
assistance  of  the  technical  Press,  to  say  nothing  of  the  benefits  which 
would  accrue  from  the  incidental  propaganda  and  advertising  value. 
A  further  consideration  is  that  under  modern  conditions  it  is  an 
undeniable  fact  that  it  is  very  necessary  for  most  industries  to  look 
after  their  interests  poUticaUy.  Personally  I  by  no  means  admire 
the  system  wliich  compels  it,  but  one  must  admit  the  fact.  At  the 
present  time  each  Association  individually  does  its  best  to  exert 
political  influence  when  necessary  in  its  legitimate  interests  ;  but 
I  am  afraid  it  must  be  admitted  that  that  interest  is  very  small, 
whereas  the  expressed  opinions  of  a  co-ordinated  body  amalgamated 
by  means  of  a  national  convention  and  its  organisation  would  be  of 
greater  consideration  and  carry  greater  weight. 

Although  I  beUeve  that  it  would  be  preferable  for  the  Institution 
of  Electrical  Engineers  to  take  a  lead  in  this  formation  of  a  national 
electrical  convention,  yet  I  realise  the  very  heavy  and  constantly 
increasing  work  which  falls  upon  that  body,  and  it  is  just  possible 
that  it  may  not  be  practicable  for  this  part  of  my  suggestion  to  be 
carried  out.  In  such  an  event,  and  without  deviating  from  my 
previous  opinion,  I  suggest  that  the  next  institution,  within  whose 
scope  such  work  logically  comes,  is  the  British  Electrical  Develop- 
ment Association,  which  has  done  sufficient  valuable  work  under 
difficult  conditions  to  show  the  necessary  potentialities  to  indicate 
an  assured  success  in  such  a  direction.  I  think  that  an  effort  should 
be  made  first  of  all  to  get  the  Institution  to  move  in  the  matter  and 
show  that  it  regards  the  commercial  development  of  the  industry  as 
important  as  any  other  section. 

Practical  Co-operation  Demanded. 

We  are  greatly  indebted  to  the  activities  of  the  existing  Associa- 
tions, and  we  have  every  reason  to  be  proud  of  the  long  and  sustained 
record  of  the  I.M.E.A.  ;  but  we  five  in  an  age  which  not  only  asks 
but  demands  co-operation  in  a  practical  form.  Therefore  I  submit 
that,  as  we  have  heard  enough  talk  about  the  advantages  of  fmlher 
co-operation,  it  is  time  we  had  definite  action  in  the  matter  by  com- 
mencing with  this  suggested  practical  co-ordination  of  existing 
Associations. 

Should  this  scheme  raise  any  feare  that  the  various  Associations 
will  lose  their  individuality,  I  would  endeavour  to  allay  them  by 
pointing  out  that  such  a  national  convention  does  not  mean  any  loss 
of  importance  to  any  of  these  individual  bodies,  but  while  economising 
their  efforts,  rather  enhances  their  activities.  At  the  present  time 
few  will  deny  that  it  is  becoming  increasingly  difficult  for  the  in- 
dividual to  keep  in  efficient  touch  with  what  is  going  on  in  these 
(lilTiTcnt  groups,  each  having  admirable  objects,  but  very  often 
overlapping  and  misunderstanding  each  other,  thus  involving  a 
waste  of  energy  and  money. 

Further,  The  convention  itself  would  possibly  be  more  largely 
'attended  owing  to  the  time  and  expense  saved  as  compared  to  attend- 
ing several,  although  there  is  nothing  to  prevent  any  particular  group 
holding  additional  meetings  if  it  so  desires  ;  the  work  of  the  different 
.\ssociations  during  the  year  would,  of  course,  be  carried  on  as  at 
present. 
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Progress  Not  Rapid  Enough. 
I  would  like  to  say  that  if  my  views  disagree  to  any  appreciable 
extent  with  those  held  by  any  members  of  our  Association,  I  trust 
they  will  realise  that  I  personally  believe  my  views  as  expressed 
are  in  the  best  interests  of  the  electrical  industry  in  general,  and  the 
municipal  electricity  supply  concerns  in  particular,  because  I  do  not 
think  we  have  made  sufficiently  rapid  strides  up  to  the  present, 
nor  have  we  taught  the  public  to  appreciate  the  great  benefits 
which  are  obtainable  from  the  universal  application  of  electricity. 

Mr.  Aid.  Walker  (Manchester),  in  moving  a  vote  of  thanks  to 
the  President  for  his  address,  said  that  it  should  be  remembered 
that  it  was  not  Major  Richardson's  fault  that  it  had  been  impos- 
sible to  hold  the  Convention  at  Dundee.  The  postponement  was 
the  more  disappointing,  as  much  hard  work  had  been  done  to 
prepare  for  the  Convention  in  that  city,  and  the  chairman  of  the 
Dundee  Electricity  Committee  especially  had  had  no  opportunity 
of  receiving  members'  thanks  for  his  efforts  on  their  behalf.  Diu-ing 
the  course  of  the  year  the  great  distance  of  the  place  at  which  the 
President  resided  from  London  had  been  a  great  tax  on  his  time 
and  energy,  and  the  Association  owed  him  a  debt  of  gratitude  for 
the  many  hours  he  had  necessarily  spent  in  the  train  for  their  good. 

In  briefly  replying  to  the  vote  the  President  expressed  the  regret 
of  the  Dundee  and  Perth  Corporations  at  the  impossibility  of  hold- 
ing the  Convention,  as  originally  intended.  He  then  called  upon 
Mr.  C.  W.  Charlesworth  to  read  his  Paper  on  "  Questions  Arising 
in  the  Consideration  of  the  Financial  and  Business  Aspects  of 
Municipal  Electricity  Supply.  "     This  we  give  in  abstract  below. 

Questions  Arising  in  the  Considera- 
tion of  the  Financial  and  Business 
Aspects  of  Municipal  Electricity 
Supply. 

By    C.    W.    CHARLKSVORTH. 

The  very  comprehensive  treatment  of  this  subject  presented  by 
the  author  can  only  be  dealt  with  in  summary.  The  matter  is 
divided  into  eight  main  sections — namely,  (1)  Capital  required, 
how  it  has  to  be  expended,  means  adopted  to  raise  money,  methods 
of  repayment  of  loans,  &c.  (2)  Costs  of  Production,  how  derived  and 
allocated.  (3)  Charges  for  supply  to  different  classes  of  consumers. 
(4)  Application  of  revenue  earned.  (5)  Record  of  capital  and  revenue 
and  statutory  form  of  accounts.  (6)  Distribution  of  supply.  (7) 
Sales  and  commercial  development.  (8)  Legislation  governing 
industry. 

In  order  to  illustrate  the  changed  conditions  since  the  war  in  regaid 
to  capital,  the  author  presents  figures  for  present  and  pre-war 
costs  for  a  typical  undertaking.  Capital  expenditure  is  shown  to 
have  increased  150  per  cent.,  interests  and  repayments  364  per  cent, 
and  138  per  cent,  respectively,  the  total  charges  to  revenue  having 
increased  nearly  250  per  cent.  Generally  speaking,  one-half  of 
capital  is  spent  on  generation,  the  other  half  on  distribution.  Methods 
of  raising  money  loan  repayments,  &c.,  are  next  discussed  and 
illustrated  by  diagrams.  The  accumulated  sinking  fund  is  spoken 
of  as  one  of  the  most  complicated  systems  ;  but  it  is  very  flexible 
and  very  generally  adopted. 

Under  costs  of  production,  attention  is  naturally  devoted  largely 
to  the  increased  cost  in  coal.  A  diagram  shows  how  the  cost  of  coal 
per  unit  has  steadily  kept  pace  with  the  rising  vlaue  of  price  of  coal 
per  ton  ;  within  recent  years,  however,  some  relief  has  come  from 
the  diminution  in  lbs.  of  coal  per  unit.  So  much  so  that  for  the  last 
two  years  the  coal  cost  per  unit  remained  almost  stationary.  The 
allocation  of  capital  charges,  management,  oil,  water,  wages  and 
repairs,  and  coal  is  also  illustrated  diagrammatically.  A  striking 
point  is  that  standing  charges  such  as  are  practically  irreducible 
form  65  to  80  per  cent,  of  total  expenditure.  A  supply  company 
cannot  economise  in  bad  times  by  discharging  labour  and  shutting 
down  plant  to  the  same  extent  as  a  manufacturer.  Reference  is 
made  to  the  brilliant  analysis  of  costs  by  Dr.  John  Hopkinson  and 
•Arthur  Wright  nearly  30  years  ago,  when,  however,  problems  in- 
volved in  charges  were  much  simpler  than  to-day.  A  diagram 
illustrates  the  close  resemblance  between  the  giaph  cost  of  produc- 
tion of  electrical  energy  at  different  times  in  the  day,  and  that  based 
on  the  "theory  of  diminishing  utility."  Method.s  of  treating  con- 
sumers are  discussed  in  detail.  Multipart  tariffs  may  bring 
about  a  general  system  of  charging  for  all  supplies.  The  writer  looks 
forward  to  the  day  when  electricity  will  be  on  tap,  and  without  any 
very  great  restriction,  for  an  inclusive  figure  per  kilowatt  per  annum, 
a  stage  that  does  not  appear  impossible. 

In  connection  with  allocation  of  revenue  earned,  the  author 
deprecates  any  local  rate  relief  (or  any  aid  from  local  rates)  as  un- 


sound. In  the  final  section  on  sales  and  commercial  developments' 
he  urges  the  need  for  publicity,  both  local  and  on  a  national  scale' 
and  the  education  of  consumers  in  the  use  of  electrical  appliances' 
Electrical  vehicle  working  is  spoken  of  as  an  excellent  example  of 
municipal  enterprise.  Some  tabular  data  are  presented  summarising 
experience  with  two  3^  ton  vehicles  during  six  months,  the  costs 
per  ton-mile  being  given  as  Is.  3'85d.  and  10-18d.  respectively. 

DISCUSSION. 
Mr.  Baillie  Smith  (Glasgow)  said  Glasgow's  experience  of  the  new 
rules  for  the  repayment  of  capital  had  not  been  satisfactory. 
Municipal  undertakings  must  repay  their  capital  in  a  fixed  number  of 
years  and  were,  therefore,  at  a  disadvantage  with  respect  to  companies 
who  could  repay  it  when  they  liked.  That  meant  the  cost  price  of  genera- 
tion, everything  else  being  equal,  would  be  higher  in  municipally- 
owned  than  in  company-owned  undertakings.  He  criticised  adversely 
the  periods  allowed  for  the  repayment  of  loans  on  land  and  buildings 
and  concluded  by  expressing  his  oijinion  that  the  whips  of  the  Scottish 
Office  were  preferable  to  the  scorpions  of  the  Electricity  Commissioners, 
though  the  blows  of  the  latter  might  be  tempered  by  permitting  more 
freedom  in  the  paying  off  of  loans. 

Retrogbade  Proposals. 

Aid.  W,  Walker  (Manchester)  stigmatised  Baillie  Smith's  suggestions 
as  retrograde.  To  allow  the  suspension  of  the  sinking  fund  payments 
would  be  most  dangerous.  It  was  only  fair  to  point  out  that  many 
municipalities  in  addition  to  the  statutory  sinking  fund  had  a  special 
reserve  fund  which  enabled  them  to  renew  their  plant  at  the  earliest 
opportunity  irrespective  of  whether  its  life  had  expired. 

Mr.  Alexander  Kennedy  (Glasgow),  speaking  in  broadest  Doric, 
said  that  Baillie  Smith's  opinions  were  not  the  opinions  of  the  Glasgow 
representatives  at  the  Convention. 

.\ld.  J.  A.  Beaumont  (St.  Marylebone)  thought  that  if  the  temptation 
to  suspend  the  sinking  fund  were  dangled  before  municipal  electricity 
undertakings  many  of  them  would  fall  to  it.  Mr.  Charlesworth  had 
pointed  out  that  municipal  undertakings  were  at  a  disadvantage  with 
regard  to  working  capital  compared  with  privately  owned  undertakings, 
which  could  always  raise  fresh  capital  while  the  municipalities  could 
only  borrow  for  certain  specific  purposes.  The  only  way  to  obtain 
such  working  capital  was  to  create  a  reserve,  and  this  could  only  be 
created  from  surplus  revenue.  In  instituting  thisfun<l  also  the  municiiml 
manager  was  hampered  by  the  fact  that  the  primary  consideration 
was  to  provide  the  best  and  cheapest  supply  of  electricity  to  the  con- 
sumer and  not  to  make  profits.  Some  remedy  should  be  found  for 
this  state  of  things. 

Capital  Costs  Falling. 

Mr.  S.  .1.  Watson  (Bury)  said  that  events  of  the  past  few  years  had 
attracted  attention  to  the  necessity  of  municipal  electricity  under- 
takings having  some  organisation  for  developing  their  sales  Working 
capital  was  a  more  important  consideration  in  the  early  daj's  of  an 
undertaking  than  later  on,  and  it  eased  the  position  if  revenue  was 
collected  as  far  as  possible  by  monthly  accounts  On  the  question  of 
charges,  he  thought  that  the  tariff  for  extra-high-tension  supply  should 
be  much  lower  than  for  converted  supplies,  while  there  should  also  be  a 
difference  between  low  tension  alternating  current  and  low  tension 
direct  current,  owing  to  the  extra  cost  of  providing  the  latter.  The 
charges  for  electricity  supply  had  not  increased  in  anything  like  the  same 
proportion  as  the  prices  of  other  commodities.  He  gave  figures  showing 
that  the  capital  cost  of  buikUng  generating  stations  was  beginning  to 
fall.  This  fall  must  continue,  though  figures  were  not  likely  to  reach 
pre-war  level  in  our  life-time.  This  tendency  would  be  assisted  by  a 
reduction  of  the  rate  of  interest.  He  emphasised  the  necessity  of  the 
general  adoption  of  a  two -rate  system  of  tariffs. 

Living  on  Overdrafts. 

Mr.  E.  E.  HoADLEY  (Maidstone)  did  not  agree  with  Mr.  Watson 
that  working  capital  was  the  most  required  in  the  early  j'ears  of  the 
undertaking.  At  Maidstone  they  had  had  no  difficulty  in  this  respect 
until  quite  recently.  An  application  to  the  Electricity  Commissioners 
had  brought  no  assistance  except  a  hint  that  a  bank  overdraft  was  a 
good  way  out  of  the  difficulty.  He  had  recently  got  permission  from  the 
Commissioners  to  charge  business  premises  on  cither  the  maximum 
demand  or  the  telephone  systems  without  the  option  of  a  flat  rate, 
for  unless  they  could  charge  a  flat  rate  from  Is.  4d.  to  Is.  Od.  per  unit 
the  supply  to  ordinary  shops  was  not  remunerative. 

Mr.  A.  H.  Dykes  said  that  with  the  increased  cost  of  materials  it  was 
more  than  ever  imjKJrtant  to  have  a  certain  reserve  of  working  capital. 
A  number  of  small  undertakings  had  been  badly  hit  by  the  increase 
in  wages  and  costs  of  material  and  by  the  delay  in  giving  them  per- 
mission to  increase  their  charges.  A  good  deal  would  be  achieved  if 
they  could  bring  pressure  to  bear  on  Parliament  to  grant  the  Commis- 
sioners power  to  permit  loans  for  working  capital.  The  fixed  price 
method  of  charging  was  quite  fallacious  and  constant  reiteration  of 
that  statement  would  make  the  Commissioners  see  that  an  alteration 
was  necessary.  For  while  a  small  increase  in  price  might  be  very  well 
for  industrial  undertakings  in  those  undertakings  whose  load  was  jiriii- 
cipally  lighting,  the  only  commercial  way  was  to  impose  a  rate  which 
bore  a  relation  to  the  cost  of  giving  facilities  to  consumers,  together 
with  a  small  charge  for  the  current  consumed.  Cases  had  occurred  of 
consumers  with  a  lighting  demand  of  about  ^-kW  putting  in  domestic 
apparatus  with  a  demand  of  some  12  kW,  this  apparatus  only  being 
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used  for  a  short  tim^  each  day  during  two  months  of  the  year.  For 
this  they  »vre  charged  at  a  penny  or  twopence  a  unit,  a  rate  which  did 
not  pay  interest  or  sinking  fund  on  the  installation  of  the  necessary 
transformer.  Though  finding  capital  for  additional  plant  was  difficult 
it  was  not  so  difficult  as  finding  additional  capital  for  mains. 

Altering  Loan  Repayment  Methods. 

Mr.  C.  W.  Charlbsworth.  in  reply,  said  he  did  not  advocate  the  post- 
ponement of  capital  repayment.s,  hut  the  present  system  whereby  the 
repayments  were  equal  throughout  the  entire  life  of  the  plant  should  be 
changed  so  that  in  the  earlier  years  the  undertaking  might  be  relieved 
of  a  burden  which  could  be  quite  easily  bonie  later  on.  If  loans  were 
raised  for  working  capital  a  reserve  fund  would  have  to  be  created, 
and  it  might  be  arranged  that  sucli  right  should  only  be  exercisable  where 
a  reserve  fund  did  not  exist. 

Tlmrsday.  Jiihj  2\st. 

When  the  Convention  met  on  Thursday  morning  the  weather  wa.s 
fortunately  cooler  and  the  room  at  first  was  not  full,  so  that  the 
conditions  were  more  pleasant.  This  was  perhaps  an  added  advan- 
tage as  the  subject  under  discussion  was  closely  connected  with 
steam.  Papers  by  Mr.  David  Wilson  on  "  Steam  Raising,  Yester- 
day, To-day  andTo-moiTOw,"'  and  by  JIj.  W.  M.  Miles  on  "  Modern 
Boiler  Hon.se  I'ractice,"  were  read.  These  we  publish^ in' abstract 
below  : — 

Steam    Raising:     Yesterday,    To-day 
and   To-morrow. 

By    DAVin   WILSON,   O.B.E..    A.M.I, E.E. 

The  use  of  steam  is  of  early  origin.  Hero  of  Alexandria,  about 
283-241  B.C.,  devised  a  rotating  steam  boiler,  the  "  Aelopile,"  which 
was  the  precursor  of  the  st«am  engine.  From  this  time  onwards 
to  Friar  Bacon,  in  1264,  Solomon  de  Cares  in  France  in  161.5,  and 
ultimately  .lames  Watt  in  1769,  the  generation  of  steam  and  its  use 
in  an  engine  were  much  discussed.  For  a  long  time  steam  was 
generated  from  water  in  bulk,  then  by  the  internal  flue,  as  in  the 
Cornish  and  Lancashire  boilers,  the  loco-type  boiler  on  land  and 
the  Scotch  marine  type  at  sea  representing  still  further  advances. 

The  Value  of  Higher  Pressures. 

The  value  of  higher  pressures  was  soon  recognised  and  was  studied 
very  scientifically  in  America.  Count  Rumford,  in  1796,  adopted 
the  water-tube  principle,  and  Woolf,  in  1803,  took  out  a  patent  on 
this  subject.  The  first  sectional  or  water-tube  boiler  with  a  free 
circulation  of  water  in  one  continuous  round  was  patented  in  1867. 

Difficulties  from  this  point  related  largely  to  material.  Up  to 
187.5  steel  was  regarded  as  a  treacherous  material,  and  wrought  iron 
was  still  mainly  used;  it  was  only  about  1887  that  steel  plates  of 
uniform  quality  and  adequate  size  could  be  obtained.  The  inven- 
tion of  suitable  machinery  soon  made  drilling  less  expensive  than 
pimching.  The  importance  of  the  water-tube  boiler  as  compared 
with  the  Shell  type  was  well  established  in  1904 ;  even  in  1898 
water-tube  boilers  were  as  freely  used  as  the  Lancashire  type  in 
power  stations,  and  by  1904  were  well  in  advance,  upwards  of 
425  000  H.P.  in  the  L'nited  Kingdom  being  generated  in  boilers  of 
this  class.  Some  twenty  years  ago  the  largest  units  would  evapo- 
rate 10  000  lb.  of  water  per  hour  into  steam  at  120  lb.  per  square 
inch.  Present  day  boiler.s  are  capable  of  evaporating  100  000  lb. 
per  hour  at  22.5  lb.  per  square  inch,  and  some  present  power  stations 
use  upwards  of  50  such  boilers.  To-day,  also,  superheat  temperatui  es 
up  to  700°P.  are  common. 

Boiler  Efficiencies. 
Considerable  difference  of  opinion  in  regard  to  efficiencies  still 
exists,  and  high  values  are  often  discredited  even  when  every  care 
has  been  taken  to  ensure  accuracy.  A  distinction  must  be  drawn 
between  lesl  efficiency  and  operating  efficiency.  As  regards  test 
efficiency  the  author  is  satisfied  that  when  using  high  grade  coal  in  a 
modern  boiler,  a  combined  efficiency  of  boiler,  stoker,  superheater 
and  economiser  equal  to  85  per  cent,  can  be  attained.  For  a  com- 
plete boiler  unit  working  at  5  lb.  per  square  foot  of  heating  surface, 
Avith  gases  leaving  the  economiser  at  375^F.,  average  COj  12  per 
cent.,  and  high  grade  coal,  heat  absorbtion  is  distributed  as  follows  : 

Heat  absorbed  by  boiler  and  economiser 85  per  cent. 

Heat  lost  in  chimney  gases    9       ,, 

Heat  lost  in  combustible  in  ash 1       „ 

Heat  lost  in  radiation    4       „ 

Unaccounted  for \       ,, 

100  per  cent. 

Operating  efficiency  depends  tipon  (1)  load  factor,  (2)  instruments 

for  controlling  efficiency,  (3)  variability  of  coal  used,  and  (4)  the 

human  element.     The  time  is  approaching  when  the  present  big 

difference  between  test  and  operating  efficiency  will  be  diminished. 


and  in  fact  operating  efficiency  will  approximate  closely  to  that 
found  under  test  conditions.  With  high  grade  coal  such  a  figure  as 
85  per  cent,  is  realisable,  with  the  low  grade  coal  now  so  common 
conditions  are  naturally  more  difficult. 

Furnace   Design. 

In  view  of  the  above  considerations  it  appears  that  the  margin 
for  future  improvement  in  boilers  is  relatively  small.  Furnace 
efficiency  is  the  dominating  factor  at  the  present  time.  Improve- 
ment in  design  of  mechanical  stokers  has  steadily  progressed ;  such 
stokers  can  now  be  designed  to  burn  practically  any  kind  of  coal,  an 
advance  largely  due  to  the  recognition  of  the  principle  of  the  "  bal- 
anced draught,"  i.e.,  the  intelligent  use  of  a  forced  draught.  Forced 
draught,  which  overcomes  the  resistance  of  the  grate  and  com- 
pletes combustion,  is  of  chief  advantage  in  biurning  low-grade  fuel, 
sometimes  containing  as  much  as  40  per  cent,  of  ash.  Variable 
opinions  of  diverse  types  of  mechanical  stokers  are  due  to  differences 
in  conditions  rather  than  differences  in  design.  Much  is  said  in 
regard  to  maximum  combustion  per  square  foot  of  grate,  but  we 
have  still  to  decide  the  economical  limit  in  this  direction.  Whilst 
ground  space  and  capital  cost  are  influenced  by  this  factor,  high 
thermal  efficiency  is  more  certain  with  a  reasonable  consumption 
per  square  foot  of  grate.  One  stoker  design  may  excel  in  one 
particular  direction,  but  general  considerations  such  as  range  '\n 
fuel,  must  be  considered.  Maintenance  costs  increase  in  pro- 
portion to  the  consumption  per  square  foot  of  grate.  Moreover, 
high  consumptions  leave  less  margin  for  emergencies  and  efficiency 
is  more  difficult  to  control.  Obviously  the  rate  may  be  higher 
for  high-grade  coals  than  for  low  grades.  It  would  be  better  to 
consider  coal  consumption  on  the  basis  of  B.Th.U.'s  liberated  per 
square  foot  of  grate,  rather  than  lb.  per  square  foot.  350  000 
B.Th.U.'s  per  square  foot  appears  to  be  the  maximum  for  normal 
duty. 

The  Bureau  of  Mines,  U.S.A.,  in  recent  experiments  ascertained 
that  for  Pocohontas,  Pittsburg  and  Illinois  coal-combustion  space 
worked  out  at  3-2,  3-9  and  5-8  cubic  ft.  of  space  per  square  foot  of 
grate,  when  burning  40  lb.  of  coal  per  square  foot  of  grate  per  hour. 
This  is  equivalent  to  12-5,  10-2  and  6-9  lb.  per  cubic  foot  respectively. 
In  modern  boUcrs  in  this  country  combustion  space  under  the  tubes 
works  out  to  6-1  cubic  ft.  of  space  per  square  foot  grate  area  ;  with 
a  reasonable  consumption  of  25  lb.  of  coal  per  square  foot  of  grate  the 
combustion  is  4  lb.  of  coal  per  cubic  foot  of  combustion  space  under 
tubes. 

Oil- Firing. 

In  view  of  the  general  interest  in  the  substitution  of  oil  for  coal,  it 
is  of  interest  to  discuss  the  chief  methods  employed,  namely,  (1) 
those  using  steam  as  a  spraying  or  atomising  agent,  (2)  those  using 
pure  air  for  this  purpose  and  (3)  those  in  which  oil  is  atomised 
mechanically  by  pressure.  In  general,  either  (1),  on  the  ground  of 
simplicity,  or  (3)  on  account  of  the  higher  efficiency  and  greater 
apphcabiUty  to  higher  rates  of  evaporation,  is  adopted.  Most 
biu'ners  will  use  either  steam  or  air,  but  the  latter  involves  expense 
in  air-compressors.  Method  (1)  has  a  low  first  cost  of  equipment, 
but  about  5  per  cent,  of  the  steam  produced  is  needed  to  atomise  the 
oil  ;  this  involves  a  loss  in  efficiency.  At  present  the  leading 
system  uses  centrifugal  force  as  the  spraying  agent.  Tliis  is  highly 
economical  and  efficient,  but  involves  higher  first  cost.  Oil  in 
England  is  at  present  about  £5  10s.  per  ton ;  ultimately  the  price 
should  be  further  reduced,  making  the  comparison  with  coal  much 
more  favourable.  In  making  comparisons  due  regard  must  also  be 
paid  to  calorific  values,  also  to  reduction  in  cost  of  handling  fuel, 
as  there  are  no  ashes  or  clinkers  to  remove.  Further,  boilers  can  be 
worked  at  higher  rates  (more  steam  per  square  foot  of  heating 
surface)  with  oil  than  with  coal,  and  are  more  easily  kept  clean. 
In  large  power  houses  the  conversion  of  at  least  a  Tew  boilers  to  oil- 
firing,  especially  with  a  view  to  meeting  peak-loads,  might  well  be 
considered. 

Pulverised  Fuel. 

Pulverised  oil  is  no  new  idea  and  has  received  closer  attention  in 
America  than  elsewhere.  A  few  modern  plants  are  now  in  use  in 
this  country,  but  another  six  months'  experience  is  needed  before 
its  effects  can  be  fully  gauged.  Theoretically  the  method  has  great 
advantages,  but  mechanical  stokers  enable  many  coals  hitherto 
regarded  as  refuse  to  be  used  efficiently.  From  the  standpoint  of 
efficiency  it  appears  that  the  method  is  best  suited  to  low-grade 
coals.  Operating  over-all  efficiency  might  prove  to  be  appreciably 
higher  with  pulverised  coal.  In  America  it  is  considered  that 
■ordinary  bituminous  coal  can  be  burned  at  2  lb.  per  cubic  foot  of 
combustion  space.  Larger  combustion  volume  is  required.  In 
the  original  Paper  the  author  remarks  that  three  chief  methods  of 
pulverising  coal  are  available.  The  method  of  central  drying  and 
pulverisation  and  subsequent  distribution  in  suspension  by  low- 
pressure  air  is  being  tried  at  the  power  station  at  Hammersmith. 
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■  On  the  Continent  a  system  of  instaUing  self-contained  pulverisers 
at  each  unit  has  made  progress.  The  power  requii'ed  for  pulverisers 
approaches  75  h.p.  for  a  mill  producing  5  tons  of  coal  per  hom.  The 
most  convincing  evidence  in  favour  of  pulverised  coal  is  that  of  the 
Milwaukee  Electric  Railway  &  Light  Company,  which  has  equipped 
a  plant  of  40  000  kW.  An  actual  gross  efficiency  of  80-67  per  cent, 
for  powdered  fuel  and  lQ-8  per  cent,  for  stoker  firing  is  given,  the 
net  efficiency  being  7.3-32  per  cent,  for  pulverised  fuel  and  70-88  per 
cent,  for  the  mechanical  stoker — a  difference  in  favour  of  the 
pulverised  fuel  of  1-44  per  cent.  Mr.  W.  H.  Jones  has  pointed  out 
that  for  a  plant  dealing  with  .300  tons  of  coal  per  day,  the  cost  per 
ton  would  work  out  at  about  .5s.  2d. 

Size  of  Boilers. 

Thirty  years  ago  the  maximum  steam  capacity  of  boilers  was 
about  7  500  lb.  per  hour  ;  to-day  130  000  lb.  of  steam  per  hour  is 
attained.  America  has  led  the  way  in  large  boilers,  engineers  in 
this  country  prefer  distribution  in  several  units.  Moderate  sizes 
of  20  000  to  30  000  lb.  per  hour  have  been  usual,  but  recently  50  000 
to  80  000-lb.  units  have  become  common  and  boilers  for  100  000  lb. 
per  hour  (actual)  are  under  construction  for  Manchester  Corporation. 
Size  of  boiler  has  little  effect  on  unit  thermal  efficiency.  Thus, 
Detroit  Station  has  an  over-all  thermal  efficiency  of  16-5  per  cent, 
with  130  000  lb.  per  hovu-  boDers ;  in  this  country  18  per  cent,  is 
reached  with  boilers  of  moderate  size  evaporating  30  000  lb.  per 
hour. 

Ste.\m  Pressures. 

Steam  pressures  have  advanced  very  rapidly  and  in  this  direction 
Britain  is  ahead  of  America.  250  lb.  is  quite  common,  several 
boilers  are  working  at  350- lb.  and  in  one  case  at  475- lb.  pressure. 
Evidence  so  far  collected  is  that  maintenance  is  not  gi-eater  on 
boilers  working  at  350-lb.  pressme  than  those  operating  at  lower 
values.  Safety,  with  first-class  construction,  is  not  a  matter  of 
pressure,  and  an  explosion  on  a  plant  working  at  500  lb.  would  be 
little  more  disastrous  than  on  one  operating  at  100  lb.  Taking  into 
account  the  present  factors  of  safety,  conditions  are  safer  in  the 
former  case. 

Boiler  Rating. 

Reference  is  frequently  made  to  the  high  boiler  ratings  in  the 
United  States.  In  this  comitry  boiler  rating  is  not  standardised, 
varying  with  different  designs  but  always  above  the  American 
standard.  Normal  working  in  this  country  is  at  a  transmission  rate 
of  7  000  B.Th.U.  per  square  foot  of  boiler  heating  sm'face  per  horn- ; 
this  may  be  equivalent  to  an  American  rating  of  209-249  per  cent., 
or  261-311  per  cent,  at  the  usual  overload  rating  of  25  per  cent. 
The  heat- transmission  basis  is  the  most  scientific  one  for  boiler 
rating,  and  the  author  suggests  that  data  based  on  lbs.  of  water 
evaporated  per  square  foot  of  heating  smface  are  misleading. 
Experiments  show  that  the  value  mentioned  above  for  British 
boilers  is  well  below  the  safe  limit. 

Surplus  and  Waste  Heat. 
In  the  future  there  should  be  great  developments  in  the  use  of 
surplus  and  waste  heat  in  power  stations.  There  are  several  large 
plants  using  surplus  gas  of  a  calorific  value  of  450  B.Th.U.  per  cubic 
foot.  In  Newcastle  such  gas  has  been  brought  some  distance  and 
burned  under  water- tube  boilers  with  an  efficiency  of  79  per  cent. 
A  large  plant  in  India  hopes  by  this  means  to  achieve  an  evaporation 
of  100  000  lb.  per  hour.  With  blast- fm-nace  gas  efficiencies  up  to 
77  per  cent,  will  doubtless  be  obtained.  As  a  rule,  50  per  cent,  of 
such  gas  is  available  for  steam  raising.  Where  a  large  number  of 
blast  furnaces  are  centraUsed,  there  are  great  possibilities  for  a 
local  power  station,  such  as  already  exists  in  the  Lorraine  district. 
In  the  case  of  waste  heat  pure  and  simple,  such  as  is  derived  from 
furnaces  in  iron  and  steel  works,  boilers  would  have  to  be  placed 
very  near  the  furnaces  and  the  possibOities  are  less  promising. 

The  Future. 

Future  progress  in  steam  raising  will  involve  more  scientific 
control  of  boiler  plant.  Fmnace  design  will  continue  to  improve. 
Ultimately  the  use  of  raw  coal  for  steam  raising  may  be  forbidden 
and  all  by-products  recovered  before  using  the  carbon  residue. 
Boiler  pressures  may  also  still  further  advance  and  even  higher 
pressures  than  600  to  650  lb.  may  be  realised.  Superheat  does  not 
seem  hkely  to  advance  much  beyond  the  present  Hmit  of  750°F., 
owing  to  limitations  to  the  heating  of  the  steel  used  for  the  super- 
heater. Meantime,  it  is  certainly  unsatisfactory  that  the  highest 
over-all  efficiency  in  converting  heat  energy  to  steam  does  not  exceed 
18  per  cent,  and  that  our  immediate  expectations  do  not  go  beyond 
25  per  cent.  Further,  the  conveyance  of  so  much  inert  matter  from 
the  coUiery  to  the  furnace  is  a  matter  that  calls  for  improvement. 

As  regards  special  devices,  mention  may  be  made  of  the  Bonecourt 
surface-combustion  unit,  which,  however,  has  not  yet  fulfilled 
expectations.     Another  new  device  is  the  mercury  boiler,  mercury 


being  evaporated  and  condensed  on  a  closed  cycle,  and  acting  as  a 
conveyor  of  heat  from  the  fmnace  to  the  steam.  It  is  claimed  that 
with  a  15  per  cent,  increase  in  coal  consumption  there  is  a  net  gain 
in  station  capacity  of  60  per  cent.  The  electrical  boiler  also  deserves 
passing  reference.  In  countries  where  coal  is  dear  and  water-power 
is  abundant  it  has  made  progress.  In  certain  paper  mills  in  the 
Alps  the  largest  electrical  boilers  in  the  world,  each  consuming 
4  000  kW,  are  used.  Finally,  there  is  the  Sim  boiler  at  Cairo 
utilising  the  sun's  rays,  thoxigh  this  offers  no  immediate  prospects 
to  the  central-station  engineer  in  this  country. 

Modern   Boiler   House   Practice. 

By    W.   MILES. 

The  present  high  cost  of  production  is  largely  due  to  the  high 
price  of  coal,  and  to  deterioration  in  quahty.  Recently  slacks 
have  increased  in  ash  content,  and  decreased  in  calorific 
value.  A  campaign  is  needed  to  prevent  power  stations  being 
made  the  dumping  gi-ounds  of  colliery  refuse.  In  the  States 
and  abroad  more  or  less  successful  attempts  have  been  made  to  buy 
coal  on  a  calorific  content  basis.  The  usual  methods  of  selecting 
fuel  in  this  country  are  inadequate.  Consumers  may  be  partly 
protected  by  a  requirement  that  coal  shall  come  from  the  same  mine 
and  seam  as  a  sample  ;  but  much  depends  on  the  supervision  at  the 
colliery,  which  is  to-day  a  fluctuating  quantity.  Before  the  war 
steam  coal  with  only  10  per  cent,  less  than  J  in.  size  could  be  obtained; 
to-day  samples  often  contain  over  50  per  cent,  of  worthless  material. 

Coal  Analysis,  Valuation  and  Purchase. 

The  author  recommends  that,  besides  the  ultimate  analysis,  the 
weights  of  each  size  should  be  given  as  percentage,  and  all  slate 
picked  out  and  given  as  a  percentage  of  the  total  weight  of  coal.  A 
standard  method  of  analysis,  taking  calorific  values,  size  of  sieves 
for  sampling,  &c.,  should  be  drawn  up.  There  has  been  no  general 
attempt  to  establish  a  penalised  system  of  purchasing  coal.  The 
author  proposes,  in  determining  net  B.Th.U.'s  per  penny,  to 
multiply  the  calorific  value  of  the  coal  as  fired  by  2  240,  and  divide 
the  product  by  the  contract  price  in  pence  per  ton  pins  one  penny  for 
each  1  per  cent,  ash  present. 

After  finding  the  standard  value  in  nett  B.Th.U.'s  per  penny, 
future  deliveries  can  be  checked  by  reversing  the  formula  and 
determining  the  relative  prices — values  of  the  coal.  The  essential 
point  is  that  the  number  of  heat  units  purchased  for  Id.  should 
remain  the  same.  The  method  of  collecting  samples  from  trucks  is 
important,  and  the  author  shows  diagrammatically  how  this  should  be 
done.  '  Samples  ai-e  packed  in  air-tight  tins  and  sent  to  the  laboratory. 
For  testing  the  bomb  calorimeter  is  preferred,  but  the  sample  must 
be  carefully  powdered.  Regular  weekly  samples  should  also  be 
taken  from  the  furnace  hopper,  as  a  check  on  efficiency  of  plant. 
Good  efficiencies  can  only  be  obtained  from  low-grade  coal  by  the 
aid  of  constant  supervision. 

Good  reserve  stocks  of  coal  are  naturally  important.  Slack  coal 
is  most  apt  to  be  subject  to  spontaneous  combustion.  Ventilating 
ducts  are  of  doubtful  utility,  and  good  clean  nuts  do  not  require 
ventilating.  Coal  should  never  be  stored  where  heat  from  another 
source  can  get  to  it,  and  stai-t  gasification. 

Firebricks  and  Refractories. 
Firebricks  and  refractories  play  a  great  part  in  fuel  combustion 
and  require  regular  tests.  Bricks  that  stand  well  with  low-grade 
fuel  are  not  always  suited  to  better  grades.  Extremes  of  tempera- 
ture in  boiler  furnaces  may  cause  apparently  good  bricks  to  become 
friable.  Care  should  be  taken  in  drying  out  brickwork  arches  when 
first  built  in  or  renewed.  Many  failures  have  been  due  to  insufficient 
time  for  thorough  drying  out  before  being  put  in  service. 

Feed-water  Treatment. 
Correct  treatment  of  boiler  water  is  only  second  in  importance  to 
choice  of  fuel.  It  cannot  be  too  pure.  Scale  on  boilers  is  usually 
composed  of  salts  of  lime  or  magnesium.  Carbonates  are  generally 
precipitated  immediately  inside  boiler  due  to  liberation  of  CO,, 
while  the  more  soluble  sulphates  pass  to  other  parts  of  the  boiler. 
Mag.  sulphate  and  sodium  sulphate  are  commonly  considered  non- 
scale  forming.  But  at  400°F.  tube  troubles  have  been  caused  by 
such  sulphates.  Daily  or  weekly  tests  should  be  made  for  free 
alkalinity,  sodium  chloride  and  hardness.  Boilers  should  be  blown 
down  regularly. 

Corrosion  in  Steam  Boilers. 

Corrosion  may  be  due  to  (1)  liberation  of  dissolved  air  and  CO 

from  too  cold  a  feed  ;    (2)  feed  water  containing  free  or  organic 

acids  ;  (3)  leakage  of  circulating  water  into  condensate  :  (4)  oil  and 

other  impurities  ;   (5)  decomposition  of  salts  within  the  boiler  ;   (6) 
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bad  circulation.  All  causes  with  the  exception  of  No.  1  can  be  over- 
come by  moans  already  mentioned,  and  No.  1  largely  by  feed-water 
heaters,  water  softenera  of  the  hot  type  or  evaporators. 

Methods  of  preventing  corrosion  include  the  introduction  of  sub- 
stances containing  tannin, electric  methods  for  changing  polarity  of 
boiler  shell  and  tiibe^,  or  the  totally  enclosed  system.  In  some  forms 
of  boilers  more  attention  should  be  paid  to  the  distribution  of  feed 
water  on  entering  drum  as  corrosion  is  liable  to  occur  at  this  point. 
Corrosion  due  to  dissolved  air  in  steel-tube  economisers  has  given 
trouble.  .\11  gaseous  impurities  in  such  water  should  be  eliminated. 
Tannin  helps  to  remove  o.xygen  and  the  Elliot  system  (U.S.A.)  is 
claimed  to  achieve  a  similar  object. 

Condenser  leakage  and  contamination  of  return  water  is  apt  to 
cause  scale,  and  daily  tests  should  be  made  on  the  condensate. 
Where  circulating  water  contains  much  chlorides,  silver-nitrate 
tests  may  be  applied  ;  leakage  may  also  be  determined  by  electric 
means  (e.g.,  the  Dionic  water  tester). 

Steam-flow  Meters,  Water  Meters,  &e. 

Steam-flow  meters  offer  a  ready  means  of  finding  which  boilers 
are  not  evaporating  at  normal  efficiency,  and  water  for  any  unit 
should  be  passed  through  a  suitable  meter  when  necessary  for  tests. 
Water  regulators  should  be  used  on  all  boilers,  as  assisting  (not  super- 
seding) the  human  element.  Water  circulators  for  raising  tem- 
perature of  water  entering  condensers  have  helped  to  reduce  external 
corrosion  through  condensation  of  moisture. 

Flue-gas  analysis  may  be  effected  by  various  forms  of  COj  appa- 
ratus, but  their  installation  on  each  boiler  is  expensive,  and  there  is 
room  for  a  cheap  reliable  instrument. 

Boiler-house  Management. 

During  the  coal-economy  campaign  the  author  gave  lectures  to 
workers  in  boiler  houses,  which  led  to  an  improvement  in  efficiency 
from  68  to  73  to  74  per  cent.  The  effect,  however,  was  only  tempor- 
ary, owing  to  the  reinstatement  of  men  with  the  Forces.  America 
is  in  advance  of  us  in  such  training  methods. 

In  the  boiler  house,  the  writer  arranges  for  the  taking  of  the  following 
data  daily  :  Average  boiler  pressure  ;  average  total  temperature ; 
average  temp?rature  of  feed  water  leaving  tanks  ;  average  temper- 
ature of  feed  water  leaving  circulator  ;  average  temperature  of  feed 
water  leaving  economiser ;  average  temperature  of  gases  lea\'ing 
boiler  ;  average  temperature  of  gases  leaving  economiser  ;  average 
per  centage  CO., ;  average  draft ;  total  coal  burnt  ;  total  coal  used  for 
banking;  sample  of  coal  from  each  hopper  on  every  boiler  in  com- 
mission; sample  of  ash  as  dumped  from  boiler;  total  weight  of  ash 
(calculated  from  analysis) ;  total  water  evaporated  ;  total  water 
required  for  make-up. 

Ash  sampling  is  a  ready  means  of  stopping  waste,  because  of  the 
competition  amongst  firemen  to  obtain  the  best  sample.  The 
author  uses  a  modified  form  of  Goutal's  formula  for  tests  on  boiler 
refuse. 

In  this  formula  it  is  a.ssumed  that  fixed  carbon  has  a  constant 
combustion  equivalent  of  8  200  calories  or  14  700  B.Th.U's.while 
the  heat  of  combustion  of  volatile  matter  is  variable  and  allowed  for 
by  a  suitable  factor. 

In.struments  and  Records. 

Instruments  for  obtaining  information  from  various  parts  of  a 
boiler  should  be  in  accessible  positions,  preferably  near  floor  level. 
All  results  should  be  entered  systematically  on  duplicate  sheets. 
In  the  original  Paper  typical  data  sheets  are  presented.  With 
highrgrade  fuel  the  author  thinks  that  boiler  efficiencies  of  75  per 
cent,  should  be  obtained  under  working  conditions  ;  under  test 
conditions,  80-83  i)er  cent.,  according  to  grade  of  coal,  should  not 
be  difficult  to  obtain.  Figures  are  presented  showing  radiation 
losses  of  4  per  cent.,  and  loss  in  chimney  ga.ses  of  125-17  per  cent. 
With  high-grade  coal,  COj  may  bo  10  per  cent,  under  working  con- 
ditions and  14  per  cent,  under  test  conditions  ;  with  low-grade  fuel, 
9-5  per  cent,  and  125  per  cent,  is  recorded.  Excess  air  is  another 
source  of  loss.  Too  much  must  not  be  expected  from  the  operating 
engineer,  and  investigations  on  any  improvement  should  be  under- 
taken by  the  staff  of  the  testing  department.  Some  system  of 
acquainting  boiler-house  staff  with  changes  in  load  and  plant  should 
bo  adopted.  Particulars  of  maximum  kilowatt  load,  number  of 
boilers  steaming  and  banking,  average  kilowatt  per  boiler,  &c., 
should  be  posted  every  30  minutes  in  the  boiler  house  for  the  infor- 
mation of  the  engineer.  During  four  months  ending  April,  1921, 
the  average  calorific  value  of  coal  received  was  1  000  B.Th.U.'s 
above  the  1920  average.  The  average  kilowatt  rating  per  boiler 
has,  therefore,  increased  from  1  600  to  2  000  per  boiler,  which,  on 
40  000  kW  load,  means  a  saving  of  20  per  cent.,  or  five  boilers. 

BIISCU.SSION. 
Mr.  W.  H.  I'atohell  in  opening  the  discussion  said  Mr.  Wilson  ga'c 
his  results  in  net  calorific  values  and  Mr.  Miles  in  gross  calorific  valuc-i. 


It  was  a  pity  when  they  had  a  duet  from  two  such  capable  performers 
that  they  could  not  keep  in  the  same  key.     He  agreed  with  Mr.  WiLson 
on  the  undesirability  of  camouflaging  reports  and  said  that  in  the  United 
States  competition  between  stations  was  courted.      Large  boilers  could  be 
run  over  a  wide  range  of  efficiency  especially  when  properly  controlled 
and  with  plenty  of  space  to  get  good  combustion.     That  being  bo  too 
much  could  be  made  of  the  influence  of  load  factor.      Using  a  coal  with 
heavy  ash   meant    that   there   was   more   fuel  on   the   grate   than   was 
necessary  or  that  more  draught  was  required.      In  the  States  they  were 
getting  away  from  the  flat  grate  to  the  retort  grate.     The  increased 
height  of  the  furnace  was  very  important  as  experience  at  Bow  had 
shown  him  that  this  enabled  the  smoke  to  be  burnt  and  good  combustion 
to  be  obtained  before  the  gases  touched  the  flues.      This  was  confirmed 
by  results  at  Detroit  where  they  were   putting  in  boilers  3  ft.   higher 
than  the  one  described  by  Mr.  Wilson.     At  the  Hell  Gate   Station    of 
the  New  York  Edison  Company  the  boilers  had  their  lower  drums   21  ft. 
below  the  floor  line  and  their  inclined  tubes  21  ft.  above  the  floor  line; 
while  in  the  case  of  two  Ladd  boilers  put  in  at  the  Ford  Motor  Company's 
works    the    distance   from    the    lower  drum   to  the    ground    line    was 
35  ft.     With  regard  to  the  use  of  pulverised  fuel  it  must  not  be  forgotten 
t  hat  enormous  space  was  occupied  by  the  fuel  grinding  plant.     In  America 
it  was  often  the  practice  to  put  a  small  grinder  over  the  boiler  and  this 
seemed  a  reasonable  system.     He  thought  that  Mr.  Wilson's  figure  of 
10-5  per  cent,  thermal  efficiency  for  the  Detroit  station  was  the  result 
iif    working   .several   stations   under   ordinary   conditions   over   a   long 
period  while  his  reference  to   18  per  cent,  in  this  country  was  either 
a  station  or  part  of  a  station  working  on  a  selected  load.     He  hoped 
that  the  British  Engineering  Standards  Association  would  do  something 
before  long  in  regard  to  pipe  joints  for  higher  pressures.     The  limitations 
of  boiler  work  were  getting  the  gases  out  of  the  setting  and  the  steam 
out  of  the  boiler  and  it  was  not  astonishing  to  find  that  there  was  20  lb. 
difference  in  pressure  in  the  boiler  and  in  the  main  steam  pipe. 
Experiences  with  Oil  Fuel  at  Birmingham. 
Mr.  R.  A.  Chattock  (Birmingham)  said  that  the  use  of  oil  fuel  at 
Birmingham  during  the  strike,  although  it  cost  considerably  moi'e  than 
loal,  was  justified  in  the  greater  boiler  output  obtained.     "The  use  of 
])it  mouth  coal  and  outcrop  coal  cut  down  the  boiler  capacity  by  one 
third,  though  at  first  they  were  able  to  mis  this  with  their  stock  of 
screened  nuts  and  to  obtain  very  good  results.     As  regards  oil  burning 
they  first  employed  large  burners  burning  100  gallons  per  hour  fitted 
into  the  side  of  "the  boilers.     These  did  not  give  satisfactory  results  as 
they  tended  to  damp  down  the  coal.     He  had  often  had  difficulty  tu 
ignite  the  poor  coal  on  the  mechanical  stokers  as  there  was  not  sufficient 
volatile  matter  in  it  to  keep  the  arches  in  a  state  of  incandescence. 
Afterwards  they  adopted  small  burners  using  about  15  gallons  per  hour 
fitted  at  the  front  end  of  the  grate  on  each-side.     In  this  way  they  kept 
the  arches  incandescent  and  the  fuel  burned  fairly  satisfactorily  though 
the   boiler  capacitv  was  not  greatly  increased.     It  was  important  to 
ensure  that  the  oil  used  was  free  from  sulphur  and  his  experience  was 
that  boilers  should  be  specially  designed  for  oil  fuel  with  combustion 
chambers  of  large   capacity  to  ensure   perfect  combustion   before   the 
tubes  were  rigid. 

The  Economics  of  Fuel  Recordino  Appab.itus. 
Mr.  S.  E.  Fedden  (Sheffield)  said  that  with  the  boilers  at  Sheffield 
they  got  a  total  efiiciency  of  between  73  and  75  per  cent.  He  had  gone 
into  the  cost  of  emi)loying  extra  instruments  and  recording  apparatus 
and  the  staff  for  working  them  and  found  that  it  would  cost  between 
£5  000  and  £6  000.  It  was  therefore  a  question  whether  it  was  worth 
while  goin"  to  this  expenditure  to  increase  the  efficiency  by  about  one 
per  cent.  °In  France  he  had  seen  pulverised  fuel  in  use  supplied  from 
turbo-pulverisers.  No  smoke  came  out  of  the  chimneys,  but  only  a 
little  white  vapour  and  the  ash  was  practically  incalculable.  The  dust 
which  was  spread  all  over  the  country  he  was  told,  would  be  a  good 
fertiliser  agent  and  not  a  nuisance.  Coal  for  pulverising,  he  was  told 
must  have  a  high  volatile  content,  but  in  some  cases  a  low  volatile  coal 
was  used  mi.xed  with  oil,  while  the  greatest  efficiency  was  obtained  when 
the  moisture  did  not  exceed 5  per  cent.  The  coal  in  question  was  u.sed 
in  reheating  furnaces  and  they  obtained  .W  per  cent.  mo,-e  heat  from  tfie 
furnace  with  a  25  per  cent,  reduction  in  coal  gas.  He  agreed  with  Mr. 
Wilson  that  the  total  temperature  should  not  exceed  7;>0  deg.  as  there 
was  an  enormous  drop  in  the  strength  of  the  metal  when  temperatures 
above  that  were  used.  Low  calorific  value  fuel  was  best  dealt  with  by 
mixing  it  with  tar  and  putting  the  mixture  straight  into  the  hopper. 
He  had  found  that  Class  E.  Underfeed  Stokers  would  tackle  almost  any 
fuel  that  would  burn  at  all,  and  using  this  equipment  they  could  change 
from  coal  to  coke  quite  easily.  When  using  oil  they  fed  broken  hre 
bricks  on  to  the  stokers  and  turned  on  the  oil.  When  the  oil  ran  out 
the  fire  bricks  were  dumiK-d  and  the  coal  fed  in.  Tar  was  burned  through 
the  same  pipe  as  the  oil.  Half  their  troubles  would  be  swept  away  if 
the  coUiery  owners  could  be  forced  to  sell  them  coal  and  not  dirt. 

Difficulties  of  Coal  Buying.. 
Mr  W  B  WOODHOUSE  (Yorkshire  Electric  Power  Company)  pointed 
out  that'in  buying  coal  they  were  not  buying  a  manufactured  article 
and  all  they  could  do  was  to  ask  the  coalowner  to  supply  them  from  a 
particular  seam  the  product  of  which  could  be  analysed  in  various  ways 
and  to  obtain  guarantees  as  to  size  and  amount  of  ash  The  importan 
thmg  was  m.t  the  total  heat  in  the  coal,  but  the  available  heat  and  that 
was  practically  determined  by  the  amount  of  ash.  Mr.  Miles  had  shown 
that  as  screening  was  continued  the  percentage  of  ash  increased  up  to  a 
certain  point,  but  if  he  had  continued  liis  analysis  until  hne  dust  was 
reached  he  would  have  found  that  the  ash  percentage  became  less 
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as  the  screenings  became  smaller.  In  a  fuel  a  certain  percentage  of 
moisture  was  of  value  and  that  increased  the  advantages  of  washed  coal. 
Mr.  W.  M.  Selvey  said  that  his  experience  and  that  of  others  had  led 
them  to  the  conclusion  that  coal  was  not  a  permanent  substance.  It 
■  was  continually  oxidising  and  that  process  was  more  rapid  the  larger 
the  coal.  Small  coal  was  not  large  coal  broken  up,  but  was  generally 
coal  that  had  been  cut  in  the  seam  to  get  the  better  coal  out.  He  did 
not  think  that  much  progress  was  to  be  made  by  buying  coal  on  a  purelv 
calorilie  value  basis.  In  the  boiler  house  they  wanted  muscle  controlled 
by  conscious  thought  and  the  more  conscious  thought  there  was  the  less 
muscle  would  be  required.  Considering  the  power  generation  question 
as  a  whole  considerable  economies  might  be  effected  by  removin"  the 
smaller  water  tube  boilers  from  the  larger  stations  and  putting  them  into 
smaller  stations  where  Lancashire  boilers  were  now  in  use.  The  use  of 
welded  steam  mains  was  one  of  the  minor  improvements  they  could  well 
make  in  the  design  of  power  stations,  but  insurance  companies  were 
prejudiced  against  their  use. 

Pulverised  Fuel  and  Ordinary  Conditions. 
Mr.  F.  F.  Evans  (Underfeed  Stoker  Company)  began  by  reading  a 
communication  from  Mr.  Wood,  managing  director  of  the  Companyrin 
which  he  said  that  Mr.  Wilson  was  on  safe  ground  in  placing  the  efficiency 
of  thesteam-raising  apparatus  at  85  per  cent.,  as  87 -2  per  cent,  hadaheady 
been  obtained  in  Germany  in  1912  with  Saar  and  Ruhr  coal,  while  in 
America  90  per  cent,  had  been  obtained  on  a  trial  with  pulverised  fuel. 
But  of  what  avail  were  figures  obtained  under  special  conditions  ? 
Pulverised  fuel  must  also  be  judged  by  results  obtained  under  ordinary 
conditions.  Mr.  Evans,  speaking  on  his  own  account,  said  that  the 
question  of  the  amount  of  dust  from  chimneys  was  important.  Though 
its  fertiUsing  action  might  be  of  value,  in  America  one  of  the  largest 
stations  had  got  into  trouble  because  the  cattle  could  not  assimilate 
the  hay  which  had  been  dusted  in  this  way  and  the  use  of  such  fuel  in 
industrial  and  residential  areas  would  therefore  seem  to  be  impossible. 
We  seemed  to  be  reaching  a  time  when  a  large  variety  of  fuels  would  have 
to  be  dealt  with  on  one  grate.  Coke  breeze" had  successfully  been  burned 
in  some  of  the  London  stations.  When  there  was  anything  like  a  demand 
for  this  fuel  its  cost  went  up.  If  low  temperature  carbonisation  of 
coal  and  the  more  general  use  of  coke  breeze  and  low  volatile  materials 
were  to  come  in  a  considerable  change  in  the  whole  system  of  boiler 
house  economy  would  be  necessary. 

Taking  Everything  Into  Account. 

Mr.  S.  Uttino  said  that  Mr.  Wilson's  figures  of  the  heat  value  of  a 
boiler  umt  were  not  sufficient  to  make  a  proper  analysis,  as  the  cost  of 
obtaining  the  figures  given  must  be  taken  into  account.  If  an  engineer 
decided  that  he  was  going  to  get  results  at  a  reasonable  cost  per  kilowatt 
air  heating  had  no  chance.  If  he  was  going  to  do  that  he  must  also 
reduce  other  items  besides  air  heating  if  he  desired  a  good  scheme 
There  were  engineers  who  were  in  favour  of  obtaining  heat  feeding  from 
other  sources  than  the  economiser  and  if  they  could  do  this  tliey  were 
not  Ukely  to  spend  money  on  such  apparatus.  He  thought  therefore 
he  was  on  safe  ground  in  saying  that  it  was  possible  to  abstract  heat 
and  cool  the  gases  to  a  given  point  at  a  lower  figure  «ith  once  heating 
than  would  be  possible  with  an  economiser.  ° 

Mr.  Charles  Erith  said  that  in  steam  raising  plant  in  connection 
with  the  very  large  units  of  60  000  kW,  which  were  now  being  erected 
in  Pans,  the  boilers  had  economisers,  whereas  the  five-drum  boilers  of 
the  Detroit  Edison  Company  had  not.  The  firing  methods  were  similar 
in  the  two  cases,  218  retorts  being  used  in  the  fii-st  case,  as  against  213 
retorts  m  the  second.  Separating  the  air  lieater  from  the  economiser 
gave  a  2J  per  cent,  extra  efficiency.  The  largest  boilers  now  being 
constructed  m  this  country  were  to  the  order  of  the  Shanghai  Munici- 
pality, and  m  them  low  and  dusty  Chinese  slack  was  to  be  employed 
so  that  the  furnace  did  not  require  grates.  The  retort  type  of  boiler 
referred  to  by  Mr.  Patchell,  used  the  type  of  mechanical  stoker  with 
which  his  name  was  connected.  This  stoker  was  equally  valuable  for 
all  grades  of  coal  and  all  rates  of  combustion,  whereas  with  a  chain-grate 
stoker  they  were  limited  to  the  use  of  low  grade  coal. 

Mr.  S.  R.  WiNDLE  (Doncaster),  referring  to  Mr.  Fedden'a  remarks  on 
expenditure  for  apparatus  for  boiler  house,  said  that  in  smaller  stations 
such  apparatus  was  useful  as  it  avoided  the  expense  of  super-men       U 

Mr.  R.  B.  Mitchell  (Glasgow)  asked  boiler  makers  for  advice  as  to  tlie 
use  of  gauges  At  Glasgow  the  dial  type  indicating  gauge  had  been 
employed,  but  these  were  utteriy  unsuitable,  and  had  been  discarded 
in  favour  of  the  electrical  type.  Smoke  nuisance  had  been  greatly 
reduced  in  Glasgow  by  the  use  of  a  large  combustion  space.  They  used 
washed  fuel  entirely,  but  this  cost  them  2s.  6d.  per  ton  extra. 

After  the  luncheon  adjournment  a  Paper  on  "  Pre.sent  Day  and 
Commercial  Problems  in  Electricity  Supply  "  was  read  by  Mr. 
E.  Cross,  of  Rotherham.     This  Paper  is  given  in  abstract  below  :— 

Present    Day   Commercial    Problems 
in   Electricity   Supply. 

By   E.    CROS.S. 

Electricity  supply  problems  assume  an  aspect  different  from 
that  met  prior  to  the  war.  In  our  anxiety  to  attain  the  highest 
generating  efficiency  we  must  not  overlook  the  primary  problem 
of  supplying  at  the  lowest  rates  con.sistent  with  reliability.  It  is 
not  necessanly  advisable  to  generate  maximum  power  per  criven 


quantity  of  coal.     Pveliability  of  supply  may  be  a  more  important 
factor. 

In  considering  extensions  or  improvements  the  question  of  capital 
expenditure  is  a  vital  one  at  the  present  time.  The  additional 
capital  expenditure  justified  to  effect  a  saving  in  coal  consumption 
is  given  by  the  formula  : — 

P  __  0-196  >:  C  X  L  X  /   ,.     j   ,  1 


R 


I  - 


where  E=  additional  expenditure  warranted  per  pound  of  coal 
per  unit  saved ;  C=cost  of  coal  in  bunkers  in  shillings  per  ton ; 
Z,=maximum  load  in  kilowatts  ;  /=percentage  average  load  factor 
over  one  year;  if = rate  of  interest ;  w  =  number  of  years  of  active 
ife. 


3-5        4        4-5        5  5-5       6 

/fate  of  Interest  per  cent 
F  o.  J. 

This  formula  can  be  conveniently  written:  £'=Cxix/xZ, 
where  Z  is  a  function  of  U  and  n.     {See  Fig.  1.) 

The  iNEFFiciENcy  of  Steam  Pla2it. 

All  steam  plant  is  relatively  inefficient.  The  present  limit  of 
thermal  efficiency  is  near  to  20  per  cent.  In  the  turbine  room  each 
pound   of  steam   condensed  artificially — i.e.,   by  cooling  water — 
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FiQ.  2. — Commercial  Effect  of  Vacuum  on  Cost. 

loses  90  per  cent,  of  latent  heat.  The  more  work  that  can  be  got 
out  of  the  steam  before  condensation  the  higher  the  eiHoiency. 
High  steam  conditions  and  reheating  at  intermediate  stages  make 
for  improved  efficiency.  Before  the  advent  of  high  steam  pressures 
a  high  vacuum  was  more  important,  but  the  question  now  requires 
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more  detailed  consideration.  Hence  the  author,  in  his  original 
Paper,  presents  a  series  of  curves  showing  its  influence  on  cost  per 
unit.  Thus  the  reduction  in  steam  consumption  by  increasing 
vacuum  and  rendering  more  heat-drop  available  is  shown.  How- 
ever, the  turbine  efficiency  falls  slightly  in  many  cases  owing  to 
increased  friction  and  greater  leaving  losses.  The  diagram  can  also 
be  arranged  to  show  actual  saving  in  £  s.  d.  This,  however,  is  some- 
what less  proportionately  than  the  gain.  Gain  in  coal  consumption 
can  again  be  shown  in  a  similar  manner.  In  all  cases  the  method  of 
obtaining  the  vacuum  is  ignored. 

With  cooling  water  at  a  given  temperature  higher  vacuum  requires 
more  water,  more  power  is  used  in  pumping  and  such  items  may 
have  an  appreciable  effect.  Fig.  3  shows  true  percentage  saving  in 
coal  for  a  20  000  kW  set  with  cooling  water  at  65-F.,  and  a  total 
head  on  circulating  pump  of  30  ft.  The  amount  of  water  required 
for  condensation  deirends  partly  on  the  design  of  condenser.  Another 
consideration,  omitted  in  previous  curves,  is  the  effect  of  heating 
feed  water  by  passing  out  steam  at  intermediate  stages.  This 
reduces  sa\nng  due  to  increased  vacuum.  Steam  auxiliaries  are 
efficient  if  heat  in  exhaust  steam  is  fully  utilised  ;  otherwise  they  are 
wasteful. 

There  is  a  limit  to  the  amount  of  exhaust  steam  that  can  be 
efficiently  used.  Less  is  required  at  light  loads  than  at  full  load, 
and  it  is  best  used  by  passing  out  from  the  main  turbine  rather 
than  a  small  tiu:bine  or  steam  ejector.  Electrical  auxiliaries  show  a 
saving  over  steam  auxiliaiies  when  feed  water  is  heated  by  bleeding 
the  main  turbine.  Steam  feed  pumps,  though  less  efficient,  may, 
however,  be  recommended  on  the  ground  of  reliabiUty. 

Capital  cost  of  plant  has  also  an  effect  on  the  most  economical 
vacuum.  It  does  not  pay  to  install  plant  to  work  with  a  very  high 
vacuum  unless  the  load  factor  is  good  ;  see  for  example  Fig.  2. 

ColtMEKCIAL  POSITIO"  OF  StAHOSS. 

We  may  now  consider  how  far  from  the  centre  of  the  load  it  is 
commercially  feasible  to  erect  a  power  plant  in  order  that  an  abun- 
dant supply  of  cold  circulating  water  may  be  obtained.  The  chief 
factors  that  should  decide  such  a  position  are:  (1)  Proximity  to 
load  ;  (2)  proximity  to  abimdant  water  supply  ;  and  (3)  proximitj- 
to  colheries.  In  this  connection  the  author  compares  the  cost  of 
providing  and  operating  a  100  000  kW  station,  compiising  four 
20  000  kW  sets  and  one  similar  set  as  a  stand-by,  with  abundant 
water  supply  at  oO°F.,  and  (a)  abundant  water  at  6.5""F.,  (b)  only 
sufficient  water  at  65°F.  to  deal  with  half  load  (40  000  kW),  and 
(c)  no  water.  Actual  lives  assumed  are  20  years  average  for  whole 
station,  25  years  for  cables  and  12  years  for  cooUng  towers.  Coal 
is  taken  at  30s.  per  ton,  total  head  on  circulating  pumps  as  30  ft., 
and  an  additional  30  ft.  where  towers  are  used.  Obviously  the 
station  with  water  available  at  50'F.  would  be  most  efficient,  the 
coal  consumption  being  as  shown  in  Fig.  3. 
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Fic.  3.— Coal  CosstmPTio.s   (12500    B.Ta.U.   per  lb.)   of    Scpeb- 

STATION  USING  COOUSO  WATER   AT  50°  F. 

In  the  original  Paper  another  diagram  is  presentecl  showing 
excess  cost  in  pence  per  unit  under  various  other  conditions.  It 
appears  that  with  water  at  65°F.  it  would  be  more  economical  to 
run  with  half  water  with  a  more'expensive  condenser,  than  to  install 
towers,  unless  load  factor  is  high.  The  distance  economically 
permissible  from  the  load  with  abundant  water  at  50°r.  must  be 
such  as  to  compeasate  added  cost  per  unit  in  transmission.  The 
allocation  of  the  various  losses  (C/f.  eddy  currents,  dielectric  losses, 
&c.)  are  shown  for  different  voltages  over  a  working  range  of  load 
factors.  In  general,  losses  in  transmission  are  small  compared  with 
annual  charges  due  to  initial  cost  of  laying  lines. 


Fig.  4  shows  the  economical  distance  it  is  permissible  to  erec* 
a  station  remote  from  load  to  obtain  abundant  cooling  water  a* 
50°F.  as  compared  with  other  cooling-water  conditions  availabla 
at  the  load.  The  transmission  costs  are  determined  by  the  author 
for  voltages  from  6  600  to  33  000.  They  are  least  for'll  000  V  for 
a  distance  of  about  4  miles  at  80  per  cent,  load  factor,  and  at  about 
8  miles  at  10  per  cent,  load  factor.  Beyond  these  points  33  000  V 
is  the  best  commercial  proposition.     If  overhead  lines  were  used 
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ERECTED   FOR  AS^AbUNDANT  SUPPLY    OF   CoLD    WATER. 

instead  of  underground  ones  the  result  would  be  different,  but  not 
greatly  so.  Overhead  lines  are  cheaper  to  install  but  more  costly  to 
maintain. 

Some  General  Conclttsions. 
The  general  conclusion  is  that  the  gain  due  to  high  steam  conditions 
under  modern  practice  is  of  less  importance  than  when  lower  steam 
vacua  were  usual,  and  does  not  warrant  the  annual  capital  charges, 
maintenance  and  losses  on  long  transmission  lines.  There  is  usually 
more  room  for  economy  in  the  boiler-house  than  in  other  depart- 
ments. There  is  a  distinct  advantage  in  burning  high-grade  fuel. 
Too  much  attention  can  hardly  be  given  to  the  taking  of  accurate 
tests  of  coal,  ash,  flue  gases.  &c.,  and  it  is  good  economy  to  engage 
highly  skilled  assistants  to  oversee  such  details. 

High  Costs  of  Exteksions. 
It  is  unfortunate  that  at  the  very  period  when  consumers  are 
aUve  to  the  advantages  of  electric  supply,  and  great  demands  are 
being  made  by  manufacturers,  the  costs  of  extensions  should  be  so 
high.  The  erection  of  new  power  stations  to-day  costs  upwards  of 
£25  per  kilowatt,  as  compared  with  £10  to  £12  in  pre-wardays.  Capital 
charges  work  out  to  four  times  the  pre-war  value.  Hence  the 
moment  is  scarcely  opportune  to  provide  for  long-distant 
developments. 

Present  costs  may  not  justify  extensive  new  schemes,  even  if 
Dr.  Ferranti's  estimate  of  an  ultimate  over-all  efficiency  of  28  per 
cent,  of  the  energy  in  the  fuel  is  reaUsed.  In  busy  industrial  districts 
100  000  to  150  000-kW  stations  seem  desirable  ;  there  seems  at 
present  no  commercial  advantage  in  proceeding  beyond  such  a 
concentration  of  power  under  one  roof.  The  ease  with  which  smaller 
sets  of,  say,  5  000  kW  can  be  started  up  and  put  in  circuit  is  a 
valuable  attribute.  Many  advantages  arise  from  the  use  of  oil  at 
„stand-by  stations,  even  at  a  higher  cost,  particulariy  as  regards 
'rapid  raising  of  steam,  elimination  of  coal  and  ash-handling  plant, 
&c.  The  effect  of  the  47  hour  week  on  load-factors  has  been 
serious.  Why  should  not  the  ordinary  factory  operate  for  several 
shifts  as  is  the  case  for  heavy  steel  trades,  collieries  and  power 
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stations  ?  Among  other  possible  future  developments  may  be 
mentioned  the  gas-turbine,  on  which  experiments  have  been 
conducted  in  Germany  ;  a  plant  of  1  000  kW  was  running  as  early 
as  1913.  The  special  mercury  boiler  is  said  to  have  yielded  promising 
results,  but  is  still  in  the  experimental  stage,  and  there  are  various 
practical  difficulties  to  be  considered. 

DISCUSSIUN. 

Mr.  C.  M.  Shaw  (Worcester)  said  that  some  time  ago  he  liad  made 
similar  calculations  to  those  given  by  Jlr.  Cross,  with  the  result  that 
he  obtained  a  distance  of  -Ik  miles  with  75  per  cent,  load  factor,  and  2f 
to  3  miles  for  50  deg.  water.  Stations  of  50  000  kW  to  200  000  k\V 
would  have  to  be  placed  on  navigable  rivers  where  only  dirty  water  was 
available,  and  where,  unless  the  filtering  arrangements  were  good,  the 
vacuum  would  be  continually  falling,  whereas  with  cooling  towers  the 
vacuum  could  be  maintained  at  a  high  level  for  as  long  as  1  100  houis. 
Mr.  Cross  suggested  utihsing  the  available  water  at  63  deg.,  and  supple- 
menting this  by  cooling  towers  to  give  an  average  throughout  the  year 
of  75  deg.  If  "the  cooling  towers  were  designed  to  give  75  deg.  as  a 
minimum  temperature  the  average  throughout  the  year  would  be  con- 
siderablj'  less  than  that. 

Limits  to  High  Pressures. 

Mr.  S.  E.  Fedden  (Sheffield)  said  that  Mr.  Cross's  figures  showed  that 
with  28i  in.  vacuum  the  percentage  gain  in  steam  consumption  at 
400  lb.  over  200  lb.  pressure  was  mider  2  per  cent.  Everyone  was 
clamouring  for  high  pressures,  but  the  cost  of  the  unit  at  the  switch- 
board must  be  considered.  Careful  detailed  figures  proved  that  no  great 
benefit  would  be  gained  by  going  in  for  these  high  pressures.  His 
experience  had  been  that  auxiliarii'  steam  plant  was  useful  in  preventing 
complete  shut  down.  With  plant  at  present  prices  it  did  not  pay  to 
scrap  old  plant,  but  it  could  be  usefully  employed  at  peak  loads  when 
the  high  cost  per  unit  generated  did  not  matter  owing  to  the  short  time  it 
was  in  use.  Reheating  resulted  in  only  a  verj'  small  saving,  and  the 
general  consensus  was  that  this  saving  was  more  than  counteracted 
by  the  large  capital  expenchture  and  maintenance  nceessarj'.  Passing 
out  steam  to  heat  the  feed  water  was  like  throwing  away  money  in  the 
hope  of  getting  it  back  later,  before  the  'bus  bars  were  reached.  Air 
heaters  were  also  supposed  to  effect  a  saving,  but  the  difficulty  was  to 
know  what  to  do  with  the  hot  air  obtained.  Twenty  years  was  too  long 
an  average  life  for  plant,  which  ought  to  be  renewed  when  anything  like 
1  lb.  per  unit  could  be  saved.  On  the  other  hand,  12  years  for  coohng 
towers  was  much  too  short.  He  had  cooling  towers  in  good  condition 
after  20  years.  He  advocated  generating  at  11  000  V,  and  using  trans- 
formers to  step  down  direct  to  200  V  or  250  V.  It  paid  to  use  cheaiJer 
coal  if  plenty  of  boilers  were  available.  He  noticed  a  day  or  two  ago 
Mr.  Merz  had  said  he  was  buying  plant  at  £3  per  kilowatt.  If  that  was 
the  case  they  could  aU  start  putting  down  power  stations  as  fast  as 
they  could.  The  concentration  of  too  much  plant  at  one  point  was 
undesirable,  in  view  of  the  large  quantity  of  coal  i-equired  and  the  enor- 
mous amount  of  ash  resulting,  the  excessive  quantities  of  cooling  water 
and  the  large  amount  of  current  which  had  to  be  transmitted.  100  000 
to  120  000  kW  was  enough  to  deal  with  at  one  point.  Generating 
sets  even  in  large  power  stations  should  not  have  outputs  exceeding 
10  000  or  15  000  kW,  as  the  efficiencies  of  these  sets  at  3  000  revs,  per 
min.  was  nearly  as  great  as  that  of  the  larger  sets,  and  the  slightly  larger 
capital  expenditure  was  more  than  counteracted  by  the  greater  relia- 
bility. Going  to  rivers  to  get  cooling  water  could  be  overdone,  as  at 
Stonebridge  Park  and  Neasden.  Where  all  the  water  was  obtained  from 
wells  excellent  results  had  been  obtained,  and  all  the  figures  he  had  seen 
showed  that  it  paid  to  stay  near  the  load,  even  if  cooling  towers  had 
to  be  employed. 

The  Repayment  of  Lo.ans. 

Mr.  C.  W.  Chaklesworth  said  that  in  dealing  with  capital  charges, 
the  various  methods  of  repaying  loans  should  be  given  due  weight. 
Mr.  Cross's  formula  was  only  api)licable  to  the  terminal  annuity 
method,  and  the  example  given  in  the  Paper  did  not  disclose  the 
actual  position  when  other  methods  were  used.  Buying  at  present 
high  prices  and  borromng  at  present  high  rates  was  likely  to  have  an 
effect  which  would  continue  throughout  the  life  of  the  asset  for  even 
though  the  rates  of  interest  fell  the  replacements  would  have  to  cover 
the  additional  outlay,  and  if  the  money  was  provided  out  of  stock  with 
the  usual  long  term  of  repayment  the  effect  of  the  long  life  and  the  higher 
price  of  interest  would  still  be  felt. 

Exhaust  Steam  and  Housing  Schemes.  I 
In  a  written  communication  Mr.  A.  C.  Pain  said  that  facilities  should 
be  afforded  to  anyone  who  was  in  a  position  to  generate  electricity 
cheaply  by  exhaust  steam  or  waste  gases  to  dispose  of  it  by  feeding  it 
into  the  pubhc  supply  mains.  There  were  various  sources  of  supply 
individually  small  which  would  mount  up  to  a  large  aggregate  and  cause 
a  saving  of  miUions  of  tons  of  coal  if  this  were  done.  Such  an  arrange- 
ment would  assist  in  the  supply  of  cmrent  to  municipal  housing  schemes, 
but,  unfortunately,  the  tendency  at  present  was  for  the  monopolistic 
electricity  supply  companies  and  raunicipaUties  to  stifle  such  develop- 
ment in  spite  of  the  fact  that  it  would  be  of  the  greatest  benefit  to  the 
community.  _ 

Mr.  W.  M.  Selvey  congratulated  Mr.  Cross  upon  being  the  first  to 
demonstrate  that  it  was  unnecessary  to  place  a  capital  station  some  30 
or  40  miles  away  from  the  load  on  the  banks  of  a  tidal  river.  The 
present  demand  for  power  was  likely  to  continue  for  another  five  years 
and  this  would  give  them  time  for  calm  consideration  and  allow  con- 
clusions to  be  come  to  on  a  firmer  basis,  especially  as  prices  werefalUng, 


and  caution  was.  therefore,  desirable  before  erecting  a  station  at  a  great 
distance  from  its  load.  With  unliruited  cold  water  and  the  most  efficient 
towers  100  000  kW  stations  with  a  load  factor  of  60  per  cent,  could  be 
jjlaced  every  20  miles.  Sixty-feet  coohng  towers  were  rather  high.  He 
suggested  45  ft.  should  not  be  exceeded.  The  gas  turbine  required  not 
only  new  material  but  a  new  cycle,  for  on  the  cycle  on  which  it  was  at 
jjresent  working  its  maximum  efficiency  was  much  lower  than  that  of  the 
steam  turbine. 

Large  Turbines  and  0\"Erhead  Transmission. 

Mr.  W.  H.  Patciiell  regretted  that  they  had  not  heard  about  Mr. 
Cross's  30  000  kW  machine.  He  gave  some  particulars  of  the  station 
of  the  Detroit  Edison  Company  where  six  30  000  kW  sets  were  to  be 
installed,  and  of  another  station  where  seven  similar  sized  sets  would 
be  erected.  Overhead  transmission  was  the  cheapest  and  best  for  high 
pressures,  and  every  engineer  should  see  what  Mr.  Kerr  had  done  in 
Hereford  and  what  Mr.  Napier  Prentice  had  done  in  East  Angha.  Such 
work  woiUd  have  been  impossible  with  cables.  They  must,  therefore, 
crave  for  plentj'  of  latitude  from  the  authorities  for  pioneer  work  on 
overhead  lines. 

The  President  said  that  when  he  first  saw  the  Knapsack  station  in 
the  Rhine  Valley  with  its  capacity  of  195  OCO  kW  he  thought  it  re- 
markable that  tliey  had  gone  in  for  coohng  towers,  although  they  were 
so  close  to  water  of  the  right  sort  and  were  even  preparing  to  extend  to 
an  unUmited  extent  on  the  same  system.  The  station  was,  however, 
quite  close  to  the  hgnite  coalfields  and  they  had  made  it  clear  that  it 
was  more  economical  to  use  coohng  towers  than  to  place  the  station  on 
the  banks  of  the  river. 

ANNUAL  DINNER. 

In  the  evening  the  annual  dinner  of  the  Association  was  held  at 
the  Hotel  Cecil  under  tropical  conditions.  In  spite  of  this, 
■  however,  a  company  of  nearly  200  were  present,  including  a  number 
of  ladies. 

A  Vision  of  Wider  Issues. 

Sir  John  Snell,  in  proposing  the  toast  of  the  "  Association," 
apologised  for  driving  them  from  the  Institution  of  Electrical 
Engineers  into  the  arms  of  the  "  Mechanicals."  Referring  to  the 
work  of  the  Commissioners,  he  pointed  out  that  that  body  had  had 
concentrated  upon  it  the  work  of  five  Government  depai-tinentg, 
while  in  addition  the  arrested  development  due  to  the  war  had 
caused  a  regular  flood  stream  of  new  legislation  to  be  necessary. 
Some  delay  was  therefore  inevitable.  But  out  of  an  apparent 
mili:e  the  incipient  stages  of  crystalUsation  were  becoming  eWdent 
and  he  devoutly  prayed  that  a  perfect  crystal  would  appear  before 
long.  It  was  interesting  to  draw  comparisons  between  the  hmited 
influence  of  the  Association  20  years  ago  and  its  great  influence 
now.  If  it  had  not  been  for  the  existence  of  such  bodies  as  theirs 
it  would  not  have  been  possible  to  deal  with  the  exigencies  caused 
by  the  war  or  with  the  indi\'idual  cases  which  had  aiisen  since. 
In  his  own  mind  he  was  sure  that  there  was  important  electrical 
development  to  come.  But  the  electrical  industry  had  got  to  fit 
itself  for  that  development,  and  as  an  old  municipal  servant  he 
implored  them  not  to  look  at  the  problems  which  would  arise  in  a 
purelj-  parochial  spirit,  but  with  eyes  open  to  a  vision  of  wider 
issues.  Without  that  vision  the  country  could  not  retain  its 
commercial  supremacy.  Each  member  of  the  Association  must 
remember  that  it  was  their  great  and  common  duty  to  assist  in  the 
rehabiUtation  of  the  country  as  the  great  industrial  and  financial 
centre  of  the  whole  world. 

A  Very  Big  Thing  Indeed. 
The  President,  in  reply,  said  that  His  answer  to  Sir  John  SneU's 
remarlis  was  contained  in  his  Presidential  Address.  He  very 
seriously  meant  all  he  had  said  in  that  addre-ss  and  also  that  the 
electrical  industry  was  going  to  be  a  very  big  thing  indeed.  Believing 
in  the  future  of  the  industry,  we  could  enthuse  and  enthusiasm 
made  for  success.  The  personality  of  the  Commissionei-s  ensured 
that  wliile  their  policy  was  likely  to  be  cautious,  they  would  not 
display  that  caution  which  developed  into  a  frigid  insensibiUty. 
These  are  the  merely  dry  bones  of  Major  Richardson's  remarks. 
They  were  illustrated  by  a  wealth  of  humorous  anecdote  whose 
aroma  and  point  would  be  lost  by  committing  them  to  cold  print. 

The  Work  of  the  National  Council. 
In  proposing  the  toast  of  the  ''  Visitors,"  Aid.  W.  Walker  pleaded 
for  a  closer  relation  between  companies  and  municipaUties.  These 
two  factions  had,  he  said,  learned  to  work  together  during  the  war 
and  on  the  industrial  councils.  Such  co-operation  in  the  general 
interest  was  necessary  as  they  were  supplying  a  commodity  which 
was  essential  to  the  industrial  development  of  the  country.  It 
should  be  borne  in  mind  that  the  work  of  the  ^National  Council  had 
lifted  a  great  deal  of  responsibility  from  the  shoulders  of  individual 
electricity-supply  undertakings.  The  National  and  District  Boards 
were  representatives  of  the  undertakings,  and  in  coming  to  national 
decisions  on  wages  questions  had  to  look  at  the  matter  from  eveiy 
point  of  view.     But  unless  these  decisions  were  fully  recognised 
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there  was  a  fear  that  we  should  slip  back  into  the  old  bad  state  of 
individual  bargaining  with  much  worse  conditions  for  single 
undertakings.  The  good  feeling  that  now  existed  would  make  the 
problem  of  wage  reduction  much  easier,  especially  as  9j  per  cent, 
of  the  undertakings  had  accepted  the  conditions.  He  urged  on  the 
small  minority  that  had  not  accepted  to  remember  that  they  were 
part  and  parcel  of  a  great  industry,  and  that  to  hold  out  might 
cause  injury  to  the  industry  as  a  whole. 

Mr.  J.  S.  HiGHFiELD.  in  reply,  saitl  that  the  President  could  not 
have  done  a  greater  service  to  the  industry  than  to  get  the  municipal 
and  company  interests  to  see  eye  to  eye.  As  long  as  electricity 
supply  went  ahead  it  did  not  much  matter  who  made  it  go  ahead, 
and  he  hoped,  therefore,  tliere  woidd  be  less  talk  and  more  results. 
He  urged  the  manufacturers  to  remember  that  their  prosperity 
dei)ended  on  the  efforts  of  the  electricity-supply  undertakings. 

Fridaij,  July  22. 

The  Annual  General  Meeting  of  the  Association  was  held  this 
morning .  On  the  motion  of  the  President,  Mr.  S.  T.  Allen  (Wolver- 
hampton) was  unanimously  elected  ])resident  for  the  ensuing  year, 
and  .Mr.  A.  S.  Blackmas  (Sunderland)  vice-president.  It  is  hoped 
to  hold  next  year's  Convention  at  Wolverhampton. 

The  hon.  treasurer  (Mr.  H.  Far.\day  Phoctor),  the  hon.  solicitor 
(Mr.  P.  M.  Heath),  and  the  hon.  secretary  (Mr.  A.  C.  C'bamb)  were 
unanimously  re-elected. 

The  Hon.  Secretary  presented  the  accounts  (which  show  a 
surplus  of  £372),  in  the  absence  of  the  Hon.  Treasurer,  and  they 
were  adopted  without  discussion. 

The  Council's  Annual  Report  was  then  presented.  Extracts  from 
this  are  given  below. 

ANNUAL  REPORT. 
The  membership  of  the  Association  includes  a  representative  o* 
the  Electricity  Committee  and  the  chief  engineer  of  204  municipal 
supply  undertakings.  In  addition  there  are  15  associates.  During 
the  year  applications  for  raembersliip  have  been  received  from 
eight  undertakings  and  resignations  from  five  undertakings,  while 
in  three  other  cases  the  membership  has  lapsed.  Since  the  last 
annual  meeting  Sir  Thomas  Robinson,  M.P.,  has  resigned  his  seat 
on  the  Council,  and  Aid.  J.  A.  G.  Beaumont  has  agreed  to  serve  for 
the  remainder  of  the  period. 

A  Monthly  Report. 

In  the  autumn  the  Council  decided  to  start  issuing  a  monthly 
report  with  the  primary  object  of  keeping  the  members  of  the 
Association  in  closer  touch  with  the  CoiiTicil.  There  are,  of  course, 
many  other  ways  in  which  the  usefulness  of  the  Association  might 
be  extended,  but  the  want  of  funds  and  the  need  of  more  oflSce 
accommodation  prevent  this  development. 

Full  particulars  are  given  in  the  report  of  the  Standing  Com- 
mittees of  the  Association.  These  include  the  Emergency  Com- 
mittee, the  Finance  and  General  Purposes  Committee,  the  Editing 
Committee,  the  Centres  Committee,  the  Remuneration  and  Condi- 
tions of  Employment  of  Chief  Engineers'  Committee,  the  Remunera- 
tion and  Conditions  of  Employment  of  Staff  and  Employees'  Com- 
mittee, the  Selection  Committee,  and  the  Law  and  Parliamentary 
Committee. 

Underground  Mains. 

The  Council  were  notified  that  trouble  was  likely  to  arise  owing 
to  the  Post  Office  laying  its  mains  underground  in  unmarked  3  in. 
stoneware  conduit  of  exactly  similar  pattern  to  that  which  has  been 
used  for  a  number  of  years  by  electricity  supply  undertakings.  A 
deputation  waited  upon  Sir  William  Noble  to  discuss  the  matter, 
but  a  decision  has  been  postponed  pending  the  collection  of  further 
information. 

During  the  year  many  points  have  been  raised  by  members  on 
the  legal  aspect  of  various  problems  concerning  electricity  supply, 
and  the  Association  is  greatly  indebted  to  its  honorai-y  solicitor, 
Mr.  P.  il.  Heath,  for  the  valuable  assistance  he  has  so  kindly  given 
in  this  matter. 

Electricity  Supply  Legislation. 
The  Law  and  Parliamentar)-  Committee,  among  other  matters, 
have  dealt  with  the  Electricity  Supply  Bill,  1921.  The  evidence 
collected  during  the  year  confirms  the  unanimous  opinion  of  the  last 
general  meeting,  that  no  efficient  ])rogrcss  can  be  made  by  Joint 
Electricity  Authorities  unless  satisfactory  financial  arrangements 
are  incorporated  in  the  schemes.  In  co-operation  with  the  Con-  ' 
ference  of  Electricity  Sujiply  I^cal  Authority  Undertakings,  London, 
certain  amendments  have  been  suggested  to  the  Electricity  Supply 
Bill,  No.  2,  1920.  The  niagrutude  of  the  costs  already  incurred 
in  connection  with  electricity  supply  inquiries  is  causing  the  Council 
much  concern,   but  as  the  Commissioners  appear  to  be  equally 


anxious  about  this  expenditure  and  are  considering  steps  to  mini, 
mise  future  costs  no  action  at  the  moment  is  necessary. 

Agreements  to  Supply. 
During  the  year  the  Agreements  Committee  has  made  close  and 
lengthy  investigations  into  the  many  forms  of  agreement  in  use, 
and  has  prepared  certain  clauses  in  connection  with  ordinary  con- 
sumers electricity  supplies,  electricity  supplies  under  contract  and 
hire  of  apparatus.  TThe  Council  consider  that  it  is  not  advisable 
to  draw  up  any  standard  form  of  agreement,  but  they  approve  of 
the  clauses  referred  to  as  being  useful  in  forming  a  basis  upon 
which  agreements  can  be  drafted. 

Coal  Problems. 
The  Representation  Committee  of  all  electricity  supply  interests, 
which  has  been  called  together  from  time  to  time  by  the  Institution 
of  Electrical  Engineers  to  consider  coal  Ciuestions,  has  constituted  a 
standing  committee  to  deal  with  this  matter  in  its  effect  on  the 
electricity  supply  industry.  The  questions  of  pit-head  prices, 
railway  rates  and  profits,  were  considered  during  the  year,  while  the 
effect  of  decontrol  of  coal  on  prices  and  supply  also  received  atten- 
tion. The  Coal  Mines  Department  agreed  to  the  committee  being 
represented  on  any  committee  or  conference  which  was  set  up,  and 
Mr.  H.  P.  Gaze  and  Mr.  A.  C.  Cramb  have  been  attending  meetings 
of  the  Metropolitan  Coal  Emergency  Committee  dealing  with  the 
coal  crisis.  Mr.  R.  A.  Chattock  is  representing  municipal  elec- 
tricity supply  interests  on  the  Federation  of  British  Industries 
Special  Committee,  which  is  considering  a  revision  of  railway  rates. 

British  Electrical  Development  Association. 
Reference  is  made  to  the  work  of  the  British  Electrical  Develop- 
ment Association,  and  municipal  electricity  supply  undertakings 
are  recommended  to  support  the  work  of  the  Association,  and  to 
contribute  to  its  funds  on  an  agreed  scale,  which  is  based  on  the  gross 
revenue  of  the  undertaking.  The  British  Electrical  Development 
Associatioi*  is  really  instrumental  for  securing  for  the  I.M.E.A. 
working  funds  of  more  than  double  the  amount  paid,  because  the 
amount  contributed  by  the  manufacturer  and  the  contractor  groups 
is  largely  influenced  by  the  support  given  by  the  supply  interests. 

Work  on  the  B.E.S.A. 

Reference  is  also  made  to  the  work  of  the  I.M.E.A.  representatives 
on  the  various  committees  of  the  British  Engineering  Standards 
Association,  dealing  with  such  questions  as  nomenclature,  standard 
voltages,  electrical  machinery,  rating,  lamps,  cables,  accessories, 
prime  movers.switches,  accumulators,  heating  and  cooking  apparatus 
overhead  transmission  equipment.  Th  ■  Council  trust  that  members 
inviting  quotations  or  issuing  orders  will  specify  that  materials  and 
apparatus  are  to  be  in  accordance  wdth  the  B.E.S.A.  specifications 
relating  to  the  materials  and  apparatus  which  have  been  approved 
and  issued.. 

In  accordance  with  the  recommendation  of  the  British  Engineering 
Standards  Association  and  in  accordance  with  the  wishes  of  the 
Institution  of  Electrical  Engineers  the  Council  is  of  opinion  that  the 
term  "  direct  current  "  and  not  the  term  "  continuous  current " 
should  be  generally  used. 

Standard  Voltages. 
At  a  conference  held  at  the  offices  of  the  British  Engineering 
Standards  Association  on  the  question  of  standard  voltages,  the 
I.M.E.A.  representative,  Mr.  Roles,  urged  that  the  pressures  recom- 
mended should  be  kept  as  liigh  as  possible  to  increase  the  capacity 
of  the  cables,  but  as  the  majority  of  existing  supplies  are  at  230  and 
460  V  for  direct  current  and  at  230  and  400  V  for  alternating  current 
he  recommended  one  standard  direct  current  pressure  not  less  than 
230  V.  Standard  pressures  were  considered  essential  for  manufac- 
turere  and  supply  undertakings  and  as  manufacturers  feel  that  high 
pressures  are  not  practicable  it  has  been  decided  that  the  British 
Engineering  Standards  Association  standard  be  agreed  upon. 
These  pressures  are,  for  low  pressure  direct  current,  220  V,  and  for 
low  pressure  alternating  current,  240  V. 

Enforcing  the  Wirino  Rules. 
The  Council  of  the  Association  have  passed  a  resolution  to  the  effect 
that  it  is  most  desirable  that  electricity  supply  undertakings  should 
have  statutory  powers  to  enforce  the  I.E.E.  wiring  rules  or  other 
approved  regulations  and  that  a  clause  authorising  this  should  be 
inserted  in  the  No.  2  Electricity  Supply  BiU.  The  Electricity 
Commissioners  to  whom  this  resolution  was  communicated  replied 
that  they  were  levising  the  regulations  for  securing  (he  safety  of 
the  public  and  that  they  proposed  to  pro\*ide  in  this  revision  regula- 
tions that  connection  should  not  be  made  unless  the  undertakers 
were  satisfied  that  consumers'  installation  was  quite  in  order.  A 
conference  of  the  cliief  officials  of  the  London  Electricity  Supply 
Companies  strongly  opposed  the  enforcement  of  \viring  rules. 
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The  National  Jodjt  Industrial  Council. 

The  National  Joint  Industrial  Council  has  now  been  in  existence 
just  over  two  years  and  most  of  the  13  District  Councils  have  been 
formed  and  working  for  about  twelve  months.  So  far  the  I.M.E.A. 
Council  has  elected  the  six  municipal  members  for  the  N.J.I.C.  in 
accordance  with  the  instructions  of  the  Ministry  of  Labour  that  the 
employers'  side  of  any  industrial  council  should  consist  of  members 
elected  by  employers'  associations.  This  method  of  electing  the 
municipal  members  has  apparently  not  satisfied  all  the  members 
of  the  13  District  Councils  and  a  meeting  of  representatives  arranged 
by  these  Councils  was  held  in  January,  1921,  to  consider  the  possi- 
bihty  of  the  District  Councils  themselves  electing  the  members. 
There  being  only  six  municipal  seats  on  the  N.J.I.C.  and  13  District 
CouncUs,  each  council  cannot  have  direct  representation.  The 
suggestion  was  therefore  put  forward  that  an  Election  Committee 
be  formed,  it  being  thought  that  if  this  Election  Committee  remains 
in  being  as  a  consultative  body  it  will  act  as  a  hnk  between  the 
District  Councils  and  the  National  Council. 

Attention  is  called  in  the  report  to  the  course  followed  in  dealing 
with  the  salaries  and  working  conditions  of  technical  staffs  and  states 
for  the  present  the  same  representation  of  the  Association  as  are 
serving  on  the  N..J.I.C.  are  also  ser\-ing  on  the  Joint  Board  which 
deals  with  this  question  as  far  as  technical  and  clerical  staffs  are 
concerned. 

Finance. 

The  report  concludes  by  pointing  out  that  the  revenue  from  sub- 
scriptions under  the  scale  which  came  into  force  on  April  1,  1921, 
amounted  to  £1  613  and  a  substantial  balance  was  carried  forward 
at  March  31  last.  Members  do  not  probably  reaUse  that  up  to  the 
present  the  Association  has  carried  out  secretarial  work  to  a  consider- 
able extent  by  making  use  of  the  office  equipment  of  the  Corporations 
of  Bristol  and  Croydon,  and  the  balance  will  be  very  useful  for 
providing  office  requisites  which  are  badly  required.  The  non- 
technical detail  work  is  carried  out  by  the  secretary,  one  assistant 
and  an  office  boy. 

Price  Adjustmekt  Ditficulties. 

Mr.  S.  E.  Fedden  (Sheffield),  referring  to  the  discontinuance  of  the 
Price  Adjustment  Clause,  said  he  wished  to  dissociate  himself  from  the 
decision  of  the  Agreements  Committee.  He  did  not  think  it  was  right 
that  the  manufacturer,  who  had  had  all  the  plums  during  the  past  seven 
or  eight  years,  should,  now  that  prices  were  beginning  to  fall,  have  a  fixed 
price  in  contracts  which  might  take  a  year  or  two  to  carry  out.  Prices 
might  fall  30  or  iO  per  cent,  during  that  time,  and  yet  manufacturers 
wanted  to  tie  the  purchasers  down  to  the  present  high  prices.  He 
therefore  wished  to  protest  strongly  against  this  decision  of  the  Committee. 

Mr.  F.  W.  Purse  said  it  had  been  pointed  out  to  the  Sub-Committee 
dealing  with  the  Contract  Price  Adjustment  Clause  that  even  if  the  Price 
Adjustment  Clause  continued  there  was  very  little  chance  of  any  reduc- 
tion in  price  after  the  contract  was  entered  into.  The  B.E.A.M.A.  said 
quite  frankly  that  all  the  material  would  be  ordered  when  the  contract 
was  obtained.  It  was  known  fairly  well  what  wages  would  be  during 
the  next  six  months  and  generally  there  would  be  very  little  chance  of 
reduction. 

The  Penalty  Clause. 

Mr.  A.  C.  Cramb  (hon.  secretary)  said  the  I.M.E.A.  was  pressing  for  a 
penalty  clause,  because  many  of  them  who  had  large  contracts  without  a 
penalty  clause  found  themselves  without  any  puU  on  the  manufacturers 
at  all. 

The  President  said  he  was  in  favour  of  a  fixed  price.  He  did  not 
believe  in  sliding  scales,  which  only  formed  pegs  for  the  manufacturers 
to  mulch  the  buyer. 

Mr.  N.  Staniland  (Homsey)  said  that  whether  they  got  a  sliding  scale 
or  a  fixed  price  they  would  be  "  had.''  One  of  these  days  the  I.M.E.A. 
would  have  to  fight  this  question  with  the  B.E.A.M.A.  Under  the  auto- 
cracy of  the  B.E.A.M.A.,  however,  these  big  firms  were  no  better  off  than 
the  little  trade  unionist,  and  he  personally  had  been  told  that  if  he  wanted 
these  goods  at  the  right  price,  he  had  better  go  elsewhere.  As  long  as  this 
condition  of  things  lasted,  it  would  affect  the  price  fai*  more  than  any 
sliding  scale  or  fixed  price. 

Conduits  and  Cooking  Apparatus. 

Mr.  J.  K.  Brydges  (Eastbourne)  asked  if  any  further  progress  had  been 
made  with  regard  to  marking  underground  conduits  by  the  Post  Office, 
and  also  whetherany  progress  had  been  made  as  regards  cooking  apparatus. 
They  were  still  up  against  the  extraordinary  attitude  of  the  British 
manufacturers  in  respect  of  cost  of  replacements,  and  the  absurd  time 
they  took  in  making  elements  or  carrying  out  repairs,  much  to  the 
annoyance  of  consumers. 

Mr.  S.  T.  Allen  (Wolverhampton),  replying  on  the  first  point,  said  no 
arrangement  had  yet  been  made  with  the  G.P.O.  The  latter  claimed  that 
they  used  conduits  before  the  electricity  supply  people,  and  moreover, 
that  as  the  conduits  which  the  electric  supply  industry  used  were 
those  rejected  by  the  G.P.O.  it  would  be  difficult  to  mark  the  conduits. 
because  the  electric  supply  industry  would  then  get  them  marked  G.P.O. 
as  well. 

Mr.  A.  C.  Cramb  (Croydon),  replying  with  regard  to  cooking  apparatus, 
suggested  that  he  should  be  placed  in  possession  of  information  on  the 


point  which  he  wi.>uld  forward  to  the  Electrical  Development  Association, 
which  was  dealing  with  the  manufacturers  of  cooking  apparatus. 

A  resolution  on  the  question  of  Councilmembers' expenses  being  borne 
by  the  whole  of  the  undertakings  affected  was  carried. 

The  President  announced  that  the  Council  had  decided  to  award  the 
ten  guinea  piemium  to  Mr.  Charlesworth  and  Mr.  Miles  for  their  Papers 
read  at  the  meeting. 

The  result  of  the  ballot  for  membei'S  of  Council  was  as  foUnws  :  ' 
Engineers  of  large  towns  :  Messrs.  S.  E.  Fedden  (Sheffield),  P.  P.  Wheel- 
wright (Blackburn),  and  G.  Tough  (Coventry).  Small  tmens  :  Mr.  R. 
W.  L.  Philhps  (Bedford).  Committee  Be])resentatives  :  Councillors  E.C. 
Ransom  and  E.  P.  Dymond  (Hereford). 


Correspondence. 


AN    "ALL    ELECTRIC"    CONFERENCE. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  I  gladly  re.spond  to  your  invitation  to  comment  upon 
your  suggestion  for  a  comprehensive  electrical  conference 
contained  in  your  issue  of  the  1.5th  instant,  because  I  attach 
great  importance  to  gatherings  of  the  kind.  In  my  Presidential 
Address  to  the  I.E.E.  I  advocated  the  holding  of  meetings 
in  various  provincial  towns,  and  I  called  attention,  as  you  do, 
to  the  advertising  value  of  the  publicity  so  afforded.  I  did 
not,  however,  contemplate  the  suppression  of  the  I.M.E.A. 
Convention  by  merging  it  in  a  larger  one,  which  would  i)resum- 
sably  be  one'result  of  the  carrying  out  of  your  proposal.  I 
should  be  sorry  to  see  an  old-established  annual  event  such  aa 
this  absorbed  in  a  larger  gathering  ;  it  has  a  distinctive  note  of 
its  own  and  there  is  a  certain  camaraderie  connected  with  it 
that  would  hardly  be  possible  with  the  large  affair. 

While  concurring  that  too  many  Conferences  are  a  mistake, 
I  would  point  out  that  the  electrical  contribution  to  the 
surfeit  that  you  complain  of  can  hardly  be  regarded  as  excessive. 
In  very  few  years  of  this  century  have  we  had  more  than  one  ; 
last  year  we  had  the  summer  meeting  of  the  Western  Centre 
of  the  I.E.E.  in  addition  to  the  I.M.E.A.  and  this  year  two 
were  contemplated,  but  one  of  these  has  not  taken  place  at 
all  and  the  other  is  only  an  apology  for  a  Convention.  What 
I  think  is  really  influencing  your  mind  is  the  holding  of  two 
overlapping  Conferences,  one  by  the  Inst.  C.E.  and  one  by 
the  Inst.  M.E.  In  this  connection  I  do  not  reckon  small  local 
gatherings,  such  as  those  very  enjoyable  ones  promoted  by  the 
Scottish  Centre.  From  the  point  of  view  of  enjoyment,  the 
smaller  the  gathering  (in  reason)  the  better.  From  the  adver- 
tising point  of  view  numbers  count,  no  doubt,  but  only  up  to 
a  certain  point ;  other  important  factors  are  catchy  subjects 
for  discussion  that  appeal  to  the  public  and  the  capture  of  a 
few  individuals  that  the  non-technical  pressman  condescends 
to  recognise.  So  far  as  advertising  is  concerned  I  suggest 
that  the  nucleus  should  be  the  I.M.E.A.  Convention  conducted 
on  its  present  successful  lines  and  that  there  should  be  added 
to  this  an  Exhibition  with  popular  lectures,  discussions  and 
demonstrations  held  at  the  same  time  and  place  under  the 
auspices  of  the  E.D.A.,  the  two  bodies  working  in  close  co- 
operation, but  maintaining  their  respective  identities. 

Publicity  is  not,  however,  the  only  thing  to  be  aimed  at, 
and  I  think  much  good  would  ensue  from  a  comprehensive 
engineering  Conference  dealing  only  with  professional  matters. 
I  would  suggest  that  the  Institutions  of  Civil,  Mechanical  and 
Electrical  Engineers  might  each  in  turn  be  responsible  for 
an  Annual  Conference  of  the  members  of  all  three  Institutions, 
the  programme  to  include  a  first-class  conversazione  and 
possibly  a  civic  reception,  and  papers  on  engineering  subjects 
together  with  visits  to  works.  The  Conference  would  be  in  the 
name  of  the  Institution  responsible  for  it  in  any  particular 
year,  but  the  other  Institutions  would  contribute  to  the  cost. 

An  important  matter  to  bear  in  mind  in  connection  with 
Conventions  or  Conferences  on  the  scale  proposed  is  that  the 
large  assemblage  of  persons  involves  such  ample  hotel  accom- 
modation that  the  choice  of  possible  meeting  places  is  restricted 
to  London  and  a  few  of  the  largest  provincial  centres,  unless 
meetings  in  Continental  towns  be  contemplated.  There  may 
be  a  great  deal  to  be  said  for  showing  some  of  our  neighbours 
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that  Englishmen  do  know  something  of  engineering  and  can 
behave  like  ordinary  ci\-ilised  bebgs  instead  of  like  the  typical 
tourist.  I  would  apologise  for  the  length  of  this  letter,  but 
the)natter  is  of  great  importance  and  I  hope  it  will  be  adequately 
discussed  in  your  columns. — I  am,  &c.. 

C.    H.    WORDIXGHAM. 

London,  Julv  20.  1921. 


MECHANICAL  ADVANTAGES  OF  •  ELECTRIC  " 
LOCOMOTIVES  COMPARED  WITH 
"  STEA3L" 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  The  remarks  of  Mr.  Dalziel  in  to-day's  issue  of  The 
Electrician  are  of  high|  interest.  I  take  it  he  is  under  the 
impression  that  the  "  Squirrel-cage  "  induction  motor  cannot 
be  useil  satisfactorily  for  efficient  electrical  traction  on 
railways. 

Whilst  thoroughly  appreciating  the  many  sound  advantages 
of  the  "  Quill  "  type  direct  drive,  I  would  point  out  that  we 
use  the  squirrel-cage  induction  motor  for  the  axle  driWng  on 
high  speed  "  Paragon  "  electric  locomotives — in  fact,  a  big 
scheme  is  now  under  consideration  abroad,  on  a  hydro-elec- 
trification proposition,  in  which  squirrel-cage  induction  motor 
final  drive  is  proposed. 

Variable  speed  is  obtained  by  means  of  variable  frequency 
transformer-generators  and  the  supply  voltage  is  to  be  15000  V 
50  period  single  phase  alternating  current,  which  as  Mr.  Dalziel 
is  perfectly  well  aware  is  the  best  all-round  system  of  energy 
distribution  for  trunk-line  work.  I  may  say  that  our  collecting 
current  is  much  lower  than  in  the  ordinary  single  phase  alter- 
nating current  traction  system,  as  we  use  synchronous  prime- 
power  motors,  in  conjimction  with  transformer-generators, 
and  so  unity  power-factor  is  secured.  There  are  besides  very 
many  other  important  advantages  brought  into  play  with  the 
"  Paragon  "  system  of  main  line  or  suburban  electric  traction 
too  numerous  to  mention  here.  One  of  the  features  is,  however, 
the  much  higher  efficiency,  and  automatically  operated  regen- 
eration which  the  squirrel-cage  motor  brings  into  play  on  this 
system . 

The  idea  that  the  squirrel  cage  induction  motor  is  not  suitable 
for  railway  traction  work  is  wrong  as  applied  to  the  "Paragon  " 
electric  locomotives,  and  railway  traction  engineers  should 
have  a  thorough  look  into  this  system  before  coming  to  the  con- 
clusion that  the  Ministry  of  Transport  has  been  wise  in  rigidly 
fixing  the  supply  with  direct  current  for  railway  traction 
work,  and  so  stopping  all  progress  in  the  development  in  this 
country  of  other  than  those  systems  which  have  been  tried, 
and  found  very  much  wanting,  from  the  commercial  aspect. — 
I  am,  &c., 

London,     July  22.  William  P.  Durtnall. 


TRADE  DISCOUNTS. 
TO  the  editor  of  the  electrician. 

Sir  :  There  is  one  point  tliat  has  been  omitted  in  the  timely 
article  by  "'  Electrocynic  "  on  "  Money  for  Nothing."  and 
that  has  not  received  attention  in  subsequent  correspondence. 
I  refer  to  the  case  of  new  articles  wliich  a  manufacturer 
desires  to  place  on  the  market.  In  the  case  of  articles  which 
the  public  will  buy  at  any  price  the  point  does  not  arise, 
but  where  price  is  a  consideration  the  point  is  of  importance. 
Suppose  a  manufacturer  is  willing  to  sell  a  new  article  at  £20, 
80  far  as  his  own  costs  are  concerned.  Then  to  meet  the  custom 
of  gi\nng  33J  per  cent,  discount  he  must  add  50  per  cent., 
listing  the  article  at  £30  and  selling  at  this  price  to  the  public. 
Now  there  are  many  people  who  will  buy  at,  say,  £22  (thus 
permitting  a  small  discount),  but  who  will  not  buy  at  £30. 
There  is  no  doubt  that  this  uimecessary  addition  does  a  great 
deal  of  harm. 

If  the  contractor  really  does  sell,  by  all  means  give  him  a 
substantia]  discount.  The  real  stumbling-block  is  that,  if 
Manufacturer  A  refuses  the  high  discount  and  JIanufacturer  B 
gives  it,  Manufacturer  A  is  boycotted  by  the  contractors. 
The  sane  thing  would  be  for  all  manufacturers  to  agrae  to 


discontinue    the   absurdity   of    money   for   nothing,    as    this 
ultimately  means  that  they  get  nothing  for  selling  if  they  do 
it  themselves,  giving  the  selling  cost  away  to  those  who  do 
but  little  of  the  work. — I  am,  &c., 
London,  S.W.I,  W.  R.  Cooper. 

Julv  25th. 


Sir  Samuel  Waring's  Conference. 

By   ERNEST  J.   P.    BENN. 

On  Saturday  and  Sunday  last  tlie  Industrial  League  held  a  further 
highly  successful  week-end  conference,  the  host  being  Sir  Samuel 
Waring,  Bart.,  who  entertained  a  party  of  twenty  at  his  residence, 
Footscray  Place,  Kent.  The  subject  of  discussion  was  "  Foreign 
Expenses  and  their  Influence  on  Industry,"  and  some  twenty 
representative  men  in  four  sessions  n  Saturday  evening  and  during 
Sunday  debated  the  matter  in  all  its  bearings.  The  discussion  was 
opened  by  Mr.  H.  G.  Williams,  and  among  those  who  took  part 
were  : — 

Mr.  E.  J.  P.  Bann  (Messrs.  Bann  Bros.),  Mr.  A.  Bellamy  (National 
U.iion  of  Railwaymen),  Mr.  A.  Dalgleish  (Workers'  Union),  Mr.  A, 
Damas  (British  Thomson-Houston  Company),  Mr.  H.  H.  EIrin  (General 
S?eretar}',  National  Union  of  Clerks),  Mr.  E.  .J.  Garmeson  (Lloyds  Bank, 
Ltd.),  Mr.  .Jabez  Hall  (Iron  and  Steel  Trades  Confederation),  Mr.  Hugo 
Hirst  (General  Electric  Company),  Mr.  S.  E.  Jackson  (National  L'nion  o{ 
Railwaymen),  Hr.  J.  W.  H.  Juddery  (Messrs.  Judder}'  &  Company),  Mr. 
R.  Sim  (National  Foremen's  Association),  Lieut. -Colonel  E.  Lawson,  the 
Right  Hon.  G.  H.  Roberts,  M.P.,  Mr.  E.  Wharton  (Assistant  General 
Manager,  London  &  North-Westem  Railway),  Mr.  H.  G.  Williams 
(Macliine  Tool  Trades  Association),  Mr.  H.  T.  Young  (Messrs.  Troughton 
&  Young)  and  Mr.  John  Ames  (General  Secretary,  Industrial  League  and 
Council). 

This  is  the  third  occasion  upon  which  Sir  Samuel  Waring  has 
entertained  a  party  at  his  Kentish  home.  Indeed,  he  has  done  more 
than  anyone  to  promote  and  popularise  the  idea  of  the  week-end 
CO  iference.  The  first  occasion,  so  fa'  as  is  known,  upon  which 
representative  employers  and  employed  have  met  together  at  a 
private  house  for  the  week-end  was  in  March,  1919,  when  Mr.  E.  J.  P. 
Benn  entertained  a  small  party  at  Blunt  House,  Oxted.  The 
experiment  was  so  successful  that  Sir  Samuel  Waring  was  approached 
to  ask  that  he  would  take  it  a  step  further.  Accordingly  a  con- 
ference was  arranged  in  June,  I9I9,  under  his  auspices.  Since 
then  both  Mr.  Benn  and  Sir  Samuel  have  acted  as  hosts  each  year, 
and  others  have  now  joined  in  this  growing  moviinent.  Mr.  Hugo 
Hirst,  Mr.  H.  V.  Roe  and  Viscount  Bmnham  are  among  the  hosts 
announced  for  this  scheme.  The  Industrial  League  and  Council 
beUeve  that  most  of  our  industrial  difficulties  arise  from  misunder- 
standing and  consequently  devotes  itself  to  the  simple  work  of  bring- 
ing representative  trade  unionists  and  employers  together  for  social 
intercourse  and  exchange  of  opinion.  Among  the  many  methods 
that  it  adopts  for  this  purpose  the  week-end  conference  is  undoubtedly 
the  most  effective  and  delightful.  It  now  se«ms  that  the  fashion 
wliich  it  has  set  is  likely  to  be  widely  followed,  and  we  look  in  future 
to  the  week-end  conference  as  a  regular  means  of  educating  both 
sides  in  industrial  problems. 


Employment   of  Defence   Force 
Personnel. 


We  understand  that  a  number  of  the  officers,  N.C.O.s  and  men  who 
are  being  discharged  from  the  electrical  branch  of  the  Defence  Force 
urgently  require  employment.  Many  of  these  men  gave  up  good 
positions  in  order  to  enlist  in  answer  to  His  Majesty's  appeal  to  loyal 
citizens,  and  they  now  find  themselves  in  the  position  of  being  \mable 
to  regain  their  former  employment  or  get  work  of  any  description. 

Some  of  these  men  served  as  officers  during  the  war  and,  practically 
without  exception,  are  all  engineers,  the  following  being  a  summary 
of  their  professions  and  trades  : — Electrical  engineers,  4 ;  mechanical 
engineers.  2  ;  electricians,  9  ;  fitters  (mechanical  and  electrical),  13  ; 
tumors,  1  ;  cabinet  makers,  1  ;  draughtsman,  1  ;  and  tool  makers' 
improver,  1. 

Full  particulars  of  every  man  are  available  at  the  Headquarters  of 
the  London  Electrical  Engineers,  46,  Regency-street,  London,  S.W., 
and  if  pmspective  employers  write  there  a  suitable  man  will  be 
instructed  to  make  application. 


The  NAVAL  WIRELESS  STATIONS  at  Batliurst  (Gambia),  Mauritius, 
Port  NoUoth  (Cape  Colony)  and  the  Seychelles  have  been  closed  on  the 
ground  of  economy,  but  the  station  at  Demerara  is  being  retained  for 
the  present.  The  above  stations  were  built  during  the  war,  and  they 
remain  in  the  hands  of  caretakers  until  it  has  been  decided  whether 
tke  Colonial  Office  or  the  Post  Office  will  take  them  ovc. 
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London   Electricity   Inquiry. 


This  Inquirj'  by  the  Electricity  Commissioners  has  been  continued  dur- 
ing the  week.and  we  hope  to  conchide  our  report  of  it  in  our  next  issue. 
Companies'  Tenxjre  of  Distkibution  Business. 

Mr.  A.  Collins,  recalled,  said  it  was  after  considering  the  figures  he 
had  put  before  them  that  the  Executive  of  the  Conference  of  Local 
Authorities  had  passed  their  resolutions  to  the  effect  that  the  acquisition 
of  the  Companies'  generating  stations  should  be  considered  apart  from 
the  question  of  the  extension  of  the  tenure  of  their  distributing  powers. 
He  had  expressed  cie  view  to  the  Conference  that  the  Joint  Authority 
would  be  fully  employed  for  a  considerable  period  on  the  generation  side, 
and  that  it  was  doubtful  whether  it  was  practicable  for  one  Authority 
to  deal  with  the  distribution  over  such  a  large  area,  and  moreover  some 
local  authorities  might  wish  to  acquire  the  companies'  undertakings  while 
others  might  be  content  that  the  distribution  piwers  should  remain  in 
the  Companies  hands.  In  regard  to  the  value  of  plant  to  be  taken  over, 
the  obsolescence  and  depreciation  had  been  more  rapid  during  the  war 
period  than  previously,  and  that  counterbalanced,  to  a  large  extent,  the 
general  rise  in  value  of  plant  and  materials.  It  would  be  unwise  to 
conclude  a  bargain  at  present  in  view  of  the  falling  prices. 

To  Sir  John  Snell,  witness  said  if  the  representatives  of  the  conference 
and  the  companies  met  and  discussed  the  matter  again  he  hoped  that 
they  would  get  nearer  together  as  regarded  terms  of  transfer,  but  he 
feared  that  there  was  little  likelihood  of  the  local  authorities  agreeing 
with  the  companies  unless  thej'  were  prepared  to  accejit  a  lower  price 
for  their  stations  or  a  great  reduction  in  the  extended  periods  of  tenure. 
Bather  than  accept  the  companies'  present  proposals  he  thought  the 
34  local  authorities  concerned  would  make  their  own  arrangements. 

Further  examined  by  Mr.  Turner,  witness  said  the  companies  had 
nothing  more  than  a  sporting  chance  of  getting  in  1931  more  than  the 
pre-war  cost  price.  Another  resolution  of  the  Conference  Executive 
proposed  that  the  capital  value  should  be  paid  to  the  comxjanies  by  way 
of  an  annuity.  The  rate  of  return  shareholders  had  had  on  their  capital 
should  be  taken  into  consideration.  The  conference  and  the  companies 
had  two  millions  at  issue  on  valuation  alone.  It  would  be  imwise  for 
the  local  authorities  to  undertake  to  jiay  rental  until  IQ.TO  for  assets 
which  would  have  disappeared  a  long  time  before  that  date. 

To  Mr.  Henderson,  witness  said  the  companies'  generating  stations 
could  only  be  acquired  by  agreement^  The  conference  proposed  to 
offer  cost,  less  depreciation,  on  income  tax  basis.  The  extended  tenure 
of  the  distribution  systems  need  not  necessarily  be  taken  into  considera- 
tion. In  regard  to  Mr.  Hendereon's  suggestion  that  the  L.C.C.  and  the 
companies  should  be  left  to  come  to  an  agreement  as  to  price  and  terms, 
Mr.  Collins  said  the  local  authorities  were  the  parties  most  concerned, 
and  could  not  be  expected  to  accept  any  bargain  made  by  tjie  L.C.C. 

Sir  .John  Snell  said  it  was  embarrassing  t6  the  Commissioners  that 
the  chairman  of  the  conference,  Mr.  Duncan  Watson,  should  say  the 
conference  was  willing  to  grant  almost  unlimited  extension  of  tenure 
to  the  companies  and  then  to  find  that  the  conference  had  changed  its 
mind  two  days  later. 

Mr.  Turner  said  the  Executive  had  not  expressed  an  opinion  on  the 
principle  of  extension  of  tenure,  but  the  question  would  be  submitted 
to  the  full  conference. 

Witness  said  he  would  advise  the  conference  not  to  accept  the  prin- 
ciple. It  would  be  preferable  for  the  local  authorities  to  undertake  the 
distribution.  If  the  L.C.C.  only  bought  one  undertaking  they  might  be 
able  to  manage  it,  but  if  they  bought  the  nine  it  might  be  bej'ond  them. 

To  Mr.  Kennedy, witness  said  the  local  authorities  were  more  interested 
if  the  companies'  stations  were  taken  over  now  than  they  would  be  if 
they  were  taken  over  by  the  L.C.C.  in  1931,  because  the  L.C.C.  would  not 
be  able  to  charge  them  then  over  the  whole  of  the  local  authorities' areas 

Diversion  by  Islington. 

Mr.  Albert  Gay  (Islington)  said  he  wished  to  state  on  behalf  of 
Islington  Council  that  the  Council  objected  to  the  expenditure  of  money 
on  capital  stations  until  the  existing  undertakings  were  insufficient  to 
meet  the  demands,  to  the  creation  of  a  Joint  Authority,  and  to  the 
provisions  enabling  possible  demands  to  be  made  upon  the  ratepayers 
in  support  of  any  scheme  which  might  be  approved.  At  a  later  stage 
it  was,  however,  announced  that  Islington  had  again  altered  its  mind 
and  would  support  the  Conference  Scheme. 

Mr.  CoLLiss  said  he  would  not  advise  the  local  authorities  to  refrain 
from  making  a  bargain  if  the  price  of  the  companies'  undertakings  to 
be  acquired  was  not  too  much  in  excess  of  his  estimate  of  their  values. 
He  would  pay  great  respect  to  any  sliding  scale  principle  which  might 
be  suggested  as  a  solution  of  the  difficulty. 

To  Mr.  Booth,  witness  said  the  payment  of  a  higher  price  to  companies 
than  to  local  authorities  for  their  generating  stations  would  be  a  burden 
upon  the  whole  area,  including  the  34  local  authorities  represented 
by  the  Conference.  He  did  not  think  the  question  which  party  was 
to  get  the  better  of  the  bargain  would  cause  the  question  of  the  greatest 
good  of  greater  London  in  the  matter  of  cheap  supply  of  electricity  to 
be  lost  sight  of. 

To  Mr.  P.AGE,  witness  said  the  granting  of  an  extension  of  tenure 
to  the  companies  would  be  a  more  apparent  than  real  inducement 
to  the  companies  to  accept  a  moderate  price  for  their  generating  stations. 
He  would  not  advise  the  Conference  to  pay  the  terms  that  had  been 
proposed  if  any  extension  of  the  companies'  tenure  were  conceded. 
If  the  purchase  of  the  companies'  stations  would  throw  no  burden  upon 


the  Idcal  authorities  they  would  have  nothing  further  to  say,  but  the 
feeling  of  many  of  the  local  authorities  was  tliat  they  had  no  right 
to  barter  away  their  rights  to  the  distribution  business. 

Sir  John  Snell  said  in  the  event  of  no  agreement  betng  reached  as 
to  the  terms  of  purchase,  the  local  authorities  could  not  carry  out 
anything  effective  amongst  themselves  in  the  way  of  linking  up  or 
buying  jilant  without  coming  to  the  Commissioners  for  permission. 
If  some  sort  of  compromise  were  not  arrived  at  between  the  parties 
and  there  had  to  be  two  or  more  groups — say,  a  group  composed  of 
local  authorities  and  a  group  composed  of  companies — it  would  be 
difficult  to  bring  about  the  co-ordination  of  supply  aimed  at. 

Mr.  Collins  said  the  organisation  of  supply  over  such  a  large  area 
was  a  great  ideal  which  he  was  not  optimistic  enough  to  believe  could 
be  reached  in  one  step. 

County  of  London  Company's  Attitude. 

At  this  stage  Mr.  S.  Morse  announced  that  the  County  of  London 
Company  had  decided  to  put  in  a  witness  or  witnesses.  He  remarked 
upon  the  fact  that  although  the  opposition  at  the  inquiry  in  October 
last  urged  that  the  site  at  Barking  was  in  the  wrong  place,  owing  to 
the  heavy  cost  of  transmission,  a  site  proposed  for  a  station  under  the 
schemes  now  being  considered  was  only  one  mile  to  the  west  of  Barking. 
There  would  be  nothing  inconsistent  in  the  Commissioners  consenting 
to  the  erection  of  the  Barking  station  and  also  approving  one  or  more 
of  the  schemes  now  before  them. 

Sir  John  Snell  said  strong  representation  had  been  made  at  that 
inquiry  that  no  capital  station  would  be  wanted  for  some  years,  which 
was  in  direct  opposition  to  the  Company's  proposal  to  erect  a  capital 
station  almost  immediately.  It  was  to  that  point  and  to  the  support 
of  the  Company's  estimate  of  an  increase  of  the  demand  on  the  Company's 
stations  in  the"  County  of  London  to  42  000  kW  that  the  Commissioners 
wished  the  Company's  evidence  to  be  directed. 

Mr.  Peaeman  (Secretary  of  the  London  Electricity  Joint  Committee) 
put  in  a  table  and  said  he  had  taken  a  6  per  cent,  rental  as  one  of  the 
means  of  paying  off  the  capital  sum  of  £14  469  000.  He  had  assumed  in 
the  first  table  4  per  cent,  interest  on  the  amount  invested  in  the  sinking 
fund,  but  since  a  convei-sation  he  had  had  with  Mr.  Jolmson  and  Mr. 
Collins  he  had  adopted  their  figure  of  Zk  per  cent.  At  the  end  of  eight 
years,  when  the  old  plant  was  presumed  to  be  worn  out,  the  sinking  fund 
would  amount  to  £6  40.5  000.  In  the  year's  after  tJie  8th  the  rent  was 
based  upon  the  value  of  9-359  millions,  and  from  the  beginning  of  the  9th 
year  at  6  per  cent,  it  gave  a  rent  of  £561  480. 

Replying  to  Sir  John  Snell  :  The  table  was  put  fonvard  with  the 
object  of  showing  that  if  the  rental  of  6  per  cent,  on  the  capital  was 
paid  in  accordance  with  Mr.  Fladgate's  suggestions  the  annual  capital 
charges  shown  in  the  supplementary  particulars  would  be  sufficient 
to  meet  the  rental  as  suggested  by  Jlr.  Fladgate.  If  these  conclusions 
were  correct  the  payment  of  6  per  cent,  rent  and  sinking  fund  would 
not  have  any  effect  on  the  price  per  unit  ultimately  arrived  at  in  the 
supplementary'  particulars,  supposing  the  engineering  figures  were  correct. 
The  capital  indebtedness  could  be  reduced  so  that  the  figures  from  1929 
onwards  would  be  a  much  smaller  rental  and  a  much  smaller  sinking 
fund  and  the  debt  would  be  exterminated  at  a  much  earlier  date,  because 
one  would  be  converting  a  3J  per  cent,  sinking  fund  into  a  6  per  cent, 
rental. 

Mr.  Johnson  (Comptroller  to  the  L.C.C),  recalled,  said  in  his  tables 
he  had  taken  land  occupied  by  the  companies'  stations  without  depre- 
ciation. The  buildings  were  taken  as  32/60  unexpired  at  1929  out  of 
the  assumed  life  of  60  years.  Plant  was  taken  at  the  same  date  as  an 
average  of  12  vears  already  expired,  and  some  of  it  would  reach  the  end 
of  its  20  years  life  in  1929.  It  had  been  assumed  that  equal  amounts 
of  plant  had  been  put  in  each  year  during  the  20  yeare,  so  that  same 
would  be  new  and  the  remainder  vary  up  to  20  years  old  in  1929.  If 
the  L.C.C.  calculation  of  depreciation  were  brought  up  to  1921,  the 
remaining  value  of  the  assets  would  be  £6  729  000,  compared  with  the 
companies'  figure  of  £8  207  000.  For  mains  an  average  life  of  35  years 
had  been  taken.  On  the  basis  of  the  companies'  valuation,  6  per  cent, 
rent  on  the  companies'  part  of  the  undertakings  would  be  £492  000  per 
annum.  In  1929  there  would  be  6  per  cent,  to  pay  on  a  lower  sum,  and 
out  of  £914  000  available  for  capital  charges  there  would  be  £614  000 
left  for  sinking  fund.  He  recommended  that  the  whole  indebtedness 
should  be  paid  off  by  1941.  At  that  time  the  Joint  Authority  would  have 
land  and  buildings  which  cost  £3  600  000,  and  some  effective  plant,  more 
particularly  mains. 

To  Mr.  Kennedy  :  The  Council  had  approved  the  principle  of  exten- 
tion  of  tenure,  provided  acceptable  terms  of  purchase  could  be  arranged. 

Re-examined  by  Mr.   Henderson  :    There  were  companies'   under- 
takings witliin  the  area  but  without  the  county  of  London  which  were 
not  purchaseable  until  dates  after  1931  varying  up  to  1950,  so  that  it  was 
not  feasible  for  the  L.C.C.  to  have  put  a  definite  date  in  its  scheme. 
The  Case  for  Hertfordshire. 

Sir  Charles  Lorrimore,  K.C.B.,  Clerk  to  Herts  County  Council,  said 
roughly  half  the  county  was  within  the  delimited  area.  Taking  the  south 
part  into  the  .loiiit  Authority's  area  would  detrimentally  affect  the 
remainder.  Watford's  supply  covered  50  sq.  miles.  That  part  of  the 
county  did  show  considerable  industrial  development.  The  supply  from 
the  power  company's  stations  at  Hertford  and  St.  Albans  was  sufficient. 
The  company  was  making  arrangements  to  supply  various  additional 
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places  from  Brimsduwn.  The  county  and  local  authorities  had  not  the 
monej'  since  the  war  to  finance  such  schemes  as  electric  supply  and 
tramways.  They  were  far  better  left  to  commercial  undertakings.  A 
resolution  wa«  passed  by  representatives  of  Herts  County  Council  and  by 
34  local  authorities  in  the  county  that  it  was  undesirable  that  any  part 
of  the  county  should  be  included  in  the  proposed  Joint  Authoritj'  area. 
The  county  had  a  strong  objection  to  being  connected  with  London. 
He  did  not  see  that  it  would  do  any  good  to  the  consumer  if  the  power 
company  and  its  distributing  companies  had  to  jjay  £5  000  a  year  towards 
the  expenses  of  the  Joint  Authority. 

To  Sir  Harry  Ha  ward,  witness  said,  although  the  power  company 
had  not  been  able  to  supply  certain  towns  in  the  county  owing  to  financial 
reasons,  he  thought  they  were  now  reaching  a  strong  financial  condition, 
and  would  soon  be  able  to  sujiply  the  whole  of  their  area. 

Mr.  \Vm.  B.  Keene.  accountant  to  Herts  County  Council,  objected  to 
the  inclusion  of  the  county  because,  he  said,  joint  boards  were  invariably 
unsatisfactory  in  their  working.  There  was  a  lack  of  definite  control  in 
such  cases  by  the  county  which  led  to  the  possibility  of  extravagance. 
It  was  difficult  to  realise  what  the  schemes  really  were,  because  they  had 
been  altered  so  frequently  during  the  inquiry,  and  engineers'  estimates 
were  frequently  exceeded.  The  estimates  showed  a  saving  of  a  farthing 
a  unit  in  the  average  charge  for  current  by  the  .Joint  Authority  compared 
with  the  average  of  the  present  undertakers'  charges,  but  that  would  be 
washed  out  in  the  case  of  Hertfordshire  when  the  zonal  system  of  charges 
was  applied.  It  was  stated  that  the  charges  were  not  to  exceed  the 
present  charges,  but  any  advantage  to  Hertfordshire  in  the  matter  of 
price  was  very  problematical. 

Mr.  Horace  Fextos  handed  in  a  statement  on  behalf  of  the  Elec- 
trical Power  Engineers'  Association,  and  disclaimed  all  connection  with 
the  Electrical  Trades"  Union. 

The  Port  of  London  Ai:thority. 

Mr.  Paddox  addressed  the  Commissioners  in  support  of  the  Port  of 
London  Authority's  claim  for  direct  representation  on  the  proposed 
Joint  Authority.  He  claimed  that  it  would  be  of  mutual  benefit  to  both 
authorities,  but  more  important  to  the  electrical  than  to  the  river 
authority.  He  only  asked  for  one  representative.  Even  as  users  of 
current  the  Port  of  London  Authority  was  entitled  to  some  consideration, 
as  it  purchased  17  million  units  per  annum. 

Middlesex  County  Council's  Position. 
Mr.  Wrottesley  (Jliddlesex  County  Council)  said  his  Council  asked 
that  the  whole  county  should  be  taken  in  or  that  the  whole  should  be  left 
out.  The  County  of  Middlesex  was  the  most  developing  of  all  the  areas 
around  London.  In  his  view  the  principle  of  the  engineers  who  selected 
the  ten-mile  radius  as  the  right  area  for  electricity  supply  was  not  a 
proper  one.  In  any  event  he  asked  to  be  left  out  of  the  L.C.C. 
scheme,  which  was  not  fair  to  the  inhabitants  of  Middlesex.  If  the 
interests  of  Middlesex  were  not  to  be  considered  let  the  whole  of  Middlesex 
be  excluded,  which  would  exclude  the  site  of  the  Chiswick  station.  The 
real  ground  upon  which  County  Councils  should  be  given  representation 
on  the  Joint  Authority  was  in  their  capacity  of  representatives  of  the 
consumers,  and  London  County  Council  should  not  be  given  additional 
representation  because  of  its  option  of  purchase.  Also,  if  any  financial 
assistance  was  required  from  Middlesex  County  Council  the  Council 
claimed  that  it  should  have  representation  on  the  Joint  Authority  on 
that  ground  also.  The  representation  on  the  Authority  proposed  by  the 
L.C.C.  was  hopelessly  ill-balanced  in  favour  of  the  L.C.C.  The  terms  of 
purchase  under  that  scheme  were  not  regarded  by  Middlesex  Council  as 
being  as  fair  as  those  in  the  Conference  scheme.  Middlesex  Council 
asked  for  two  representatives,  and  their  support  of  the  Conference  scheme 
was  dependent  upon  that  representation  being  given. 

Evidence  for  County  of  London  Company. 
Mr.  C.  H.  Merz  (on  behalf  of  the  County  of  London  Electricity  Supply 
Company)  said  the  company's  application  in  October  last  was  for  a 
station  of  100  000  k\V  capacity.  It  was  shown  how  the  Barking  site 
could  be  utilised  for  a  more  comprehensive  scheme.  The  company's  own 
supply  was  equivalent  to  that  of  many  large  cities,  and  the  area  was 
abo  equal  to  that  of  many  large  cities.  The  station  was  even  then 
pressing  for  the  company's  own  needs,  and  the  pressure  was  now  still 
greater.  To  delay  in  erecting  really  modem  plant  for  this  important 
area  was  a  want  of  policy,  and  it  would  be  disastrous  to  the  company's 
interests.  For  the  whole  supply  of  Ixindon  he  did  not  see  how  the  wisdom 
of  erecting  a  modem  plant  at  once  could  be  seriously  challenged.  In 
England  one  was  so  accustomed  to  doing  things  the  wrong  way  and  then 
haring  to  put  it  right  that  one  could  hardly  visualise  doing  it  in  the  proper 
way.  Power  load  would  develop  if  the  power  supply  was  already  there. 
The  Company's  policy  was  to  get  there  first.  He  did  not  think  any  more 
favourable  time  than  the  pre-sent  for  drawing  up  plans  for  a  modem 
plant  would  come  in  the  next  10  years.  In  the  last  three  months  he  had 
received  lower  tenders  for  plant  than  he  had  ever  seen,  even  before  the 
war.  Turbine  plant  was  what  he  had  chiefly  in  mind.  It  was  ridiculous 
to  suggest  that  stations  would  now  cost  two  or  three  times  the  pre-war 
cost.  There  had  been  great  advances  made  recently  in  power-station 
design.  The  thermal  efficiency  the  company  estimated  in  October  for 
the  propf>»ed  station  was  17  000  B.Th.U.  per  unit  sent  out,  and  they 
could  now  do  still  better.  On  the  basis  of  work  that  had  been  carried 
out,  he  maintained  that  large  stations  could  be  designed  to-day  which 
would  give  better  thermal  efficiencies  tham  17  (MXl.  Recent  improve- 
ments were-  of  a  verj-  different  order  from  those  during  the  first  15  years 
or  so  of  the  present  centurj-.  In  1901  the  cycle  adopted  was  500  steam 
pressure,  500  to  550  deg.  super  and  condensing  terminal  pressure  of  1  in., 
and  stations  were  being  designed  with  that  cycle  at  the  beginning  of  the 


war,  and  even  later  than  that  1.5  000  kW  plants  had  been  ordered  on  that 
cycle.  But  now,  with  modem  plant,  the  pressure  was  300,  superheat 
another  100  deg.,  or  1  JO  deg.,  and  there  was  improved  vacuum.  It  was 
important  that  railway  load  and  power  load  should  be  supplied  by  the 
same  plant,  as  the  general  power  load  wiped  out  the  violent  swings  in  the 
traction  load.  It  would  give  a  better  load  factor  both  as  regarded  the 
traction  and  the  power  supply.  The  question  was,  did  they  want  to 
develop  electricity  or  merely  to  meet  an  existing  demand  ?  It  seemed 
to  him  that  all  recent  legislation  was  directed  to  the  latter  object,  and  that 
was  all  wrong.  His  experience  was  that  one  did  not  get  the  business  until 
the  trunk  mains  were  down,  and  the  supply  taken  to  people's  doors.  He 
took  such  an  entirely  different  view  that  he  did  not  understand  the 
evidence  that  had  been  given  that  it  was  not  necessarj'  to  erect  a  station 
to  supply  railways  until  a  contract  for  taking  current  was  made.  Units 
sold  per  head  of  population  in  1918  were  :  London,  without  railways,  96  ; 
Glasgow,  189  ;  North  East  Coast,  298  ;  Mersey  Power  Company,  369  ; 
County  of  London  Company,  50  (which  proved  that  there  was  a  demand 
to  be  met).  There  were  power  companies  in  whose  areas  the  demand  was 
as  high  as  550. 

The  Railway  Demand. 
Mr.  M'rz  said  the  power  companies  had  obtained  the  railway  demand 
by  being  ready  to  supply  it.  He  supposed  the  London  Electric  Supply 
Corporation  got  the  L.B.  &S.C.  contract  because  thej- already  had  a  suit- 
able waterside  site  forthe  station.  Hedidnotseehow  the  Joint  Authority 
could  comply  with  the  requirement  in  the  1919  Act  of  proving  that  they 
would  be  in  a  position  to  supply  a  railway  company  more  cheaply  than 
the  railway  company  could  supi)ly  themselves,  unless  the  Joint  Authority 
had  the  necessary  station  already  working  or  nearly  so.  The  Commis- 
sioners' power  to  refuse  permission  to  the  railways  to  erect  stations 
was  largely  illusory.  In  his  opinion  our  ability  to  hold  our  own  as  re- 
garded exjiort  trade  would  be  handicapped  unless  our  manufacturers 
had  the  experience  that  would  be  gained  by  making  the  plant  for  these 
large  stations.  A  large  order  for  plant  for  Melbourne  recently  had  to  go 
to  America  because  of  the  work  of  confidence  on  the  part  of  British 
manufacturers  in  consequence  of  this  lack  of  experience.  This  country 
had  lost  its  position  as  the  leading  country  in  the  manufacture  of  electrical 
plant,  and  it  should  be  given  the  opportunitj'  of  regaining  it  by  carrj-ing 
out  orders  for  plant  for  large  modem  stations.  In  the  case  of  many  other 
stations  in  London  there  was  no  obstructive  opposition  to  the  putting 
down  of  new  plant.  But  now  in  the  case  of  the  County  of  London  Com- 
pany— the  one  concern  prepared  to  put  down  a  large  modem  plant  at 
their  own  cost — the  project  was  stopped.  The  County  Company  had 
visions,  and  the  other  people  had  none.  Ten  years  ago  there  was 
justification  of  railway  electrification  on  the  ground  of  increase  of  revenue 
Xow  there  was  justification  in  the  prospect  of  reduction  of  operating  cost, 
but  it  was  much  more  likely  to  be  carried  out  if  power  companies  had 
ample  supplies  of  current  ready  to  be  supplied  for  the  purpose.  The 
provision  of  the  supply  the  Company  proposed  in  the  Romford 
area  would  encourage  manufacturers  to  establish  works  there.  He  had 
known  more  than  one  instance  of  works  being  removed  from  London  to 
the  North-east  coast  because  of  the  cheap  electric  supply  available  there. 
The  site  of  the  proposed  Barking  station  was  about  90  acres.  A  site  of 
20  or  25  acres  was  not  large  enough  for  a  large  power  station.  A  larger 
site  should  be  taken  so  as  to  permit  of  great  extension  if  and  when  required. 
Extension  of  coal  storage  also  had  to  be  considered.  There  might  also 
be  said  to  be  a  necessity  now  for  oil  storage,  with  a  view  to  using  oil  fuel 
in  emergencies.  Sufficient  oil  could  be  taken  from  the  coal  to  deal  with 
the  peak  load,  and  this  would  mean  a  saving  in  the  equipment  of  part  of 
the  boiler  plant  for  oil  burning,  and  also  a  saving  in  the  reduction  of  the 
coal  bunkers.  He  could  not  visualise  a  commercial  undertaking  which 
supplied  current  at  a  low  price  with  coal  at  twice  the  price  that  it  ought 
to  be  in  the  hope  that  some  day  the  demand  would  grow  to  such  an  extent 
that  the  coal  cost  could  be  reduced.  He  was  sure  the  42  000  kW  demand 
which  the  company  anticipated  in  1924  or  1925  would  be  greatly  exceeded 
if  the  company  had  the  large  modem  station  which  they  ])roposed  to 
build  at  Barking,  and  that  if  they  were  allowed  to  go  ahead  that  station 
would  reach  200  000  kW  in  comparatively  few  years. 

EsCOUR.iOEMENT   OF   BRITISH    CaBLE   MANUFACTURERS. 

British  high-voltage  cables  were  the  best  in  the  world,  but  the  manu- 
facturers had  not  had  the  opportunity  of  supplying  them  for  the  highest 
voltages.  They  could  not  quote  the  lowest  prices  for  60  000  or  70  000  V 
cables  until  they  had  experience  of  making  them.  The  extra  cost  of  the 
extra  mile  of  transmission  between  Barking  and  Bcckton  would  not 
exceed  £0-35  or  £0-4  per  kilovolt -ampere  mile.  The  cost  of  the  station 
was  taken  in  October  at  £27  jK-r  kilowatt,  but  the  corresponding  figure 
now  could  be  put  at  £20  ;  the  cost  of  transmission  mains  was  £0-7  per 
kilovolt-amijere  mile,  but  it  might  be  put  now  at  £0-5.  That  meant  a 
saving  of  £965  000,  and  the  total  cost  was  reduced  from  about  4J  millions 
to  something  less  than  3J.  By  carrying  f)ut  the  alternative  policy 
there  would  also  be  a  reduction  of  cost,  but  not  in  the  same  projwrtion. 
In  increasing  the  plant  at  Wandsworth  and  City-road  there  would  be 
considerable  alterations  required.  But  as  a  matter  of  fact  it  was 
physically  impossible  tfi  enlarge  those  stations  to  the  necessarj'  extent. 
The  coal  consumption  at  Wandsworth  and  City-road  was  given  in  October 
as  2-95  lb.  per  unit,  but  the  present  figure'  was  2-8  lb.  He  estimated  an 
annual  saving  of  £30  000  in  running  the  plant  at  Barking,  compared  with 
that  of  running  the  present  stations  at  Wandsworth  and  City-road.  The 
cost  of  ranning  the  former  would  be  £35  760,  when  working  at  a  maxi- 
mum load  of  60  000  kW.  and  having  an  outjjut  of  130-75  million  units. 

Jlr.  C.  P.  Sparks  was  also  called  for  the  County  of  London  Company. 
The  evidence  is  now  concluded  and  the  addresses  of  Counsel  commenced. 
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Electricity  in   Factories. 

The  aunual  i-eport  of  the  Chief  Inspector  of  Factories  for  the  year 
1920  contains  interesting  notes  on  industrial  developments  and  the  state 
of  trade,  on  safety  regulations,  tables  of  accidents,  &c.,  and  also  the 
Keport  of  H.M.  Electrical  Lispectorof  Factories  (Mr.  G.  S.  Ram)  on  the' 
use  of  electricity  in  factories. 

Electeic.41.  Accidests. 
Mr.  Ram  commences  his  i-eport  with  a  summary  of  the  year's  accidents, 
wliich  numbered  39i,  including  23  fatal  cases,  about  the  same  as  in  the 
previous  year;  18  of  the  latter  wei-e  due  to  shock  from  alternating 
currents  at  low  pressures.  Although  in  most  of  these  cases  the  systems 
were  three-phase,  up  to  -140  V  between  phases,  tijie  neutral  point  being 
earthed,  the  pressure  of  the  shock  would  not  exceed  about  250  X,  as 
contact  was  made  with  one-phase  only.  In  three  cases  the  shocks 
were  from  lighting  circuits  taken  from  one-phase  and  the  neutral.  The 
one  fatality  from  direct  current  at  low  pressure  was  not  a  case  of  electric 
shock,  but  was  due  to  burns  from  an  arc  caused  by  a  short-circuit  at  a 
switchboard.  Of  20  high-tension  (2  000  V  to  II  000  V)  accidents 
reported,  only  four  had  fatal  results.  The  injuries  in  a  number  of 
the  others  were,  howe%-er,  severe,  some  involving  pemianent  incapacity. 
In  16  of  the  cases,  II  of  them  in  public  supply  stations,  the  injured 
persons  were  engaged  in  cleaning  or  other  work  on  switchboards.  Six 
were  due  to  mistakes  in  switching,  the  sections  of  the  switchboards  on 
which  work  was  to  be  done  having  been  supposed  to  have  been  made 
dead.  In  five,  work  was  dehberately  undertaken  close  to  unscreened 
conductors  known  to  be  live,  and  one  was  due  to  a  faulty  arrangement  of 
an  interlocking  device.  Others  were  due  to  carelessness  or  forgetfuhiess. 
The  low  and  medium  pressure  accidents  were  due  to  varied  causes — e.g., 
non-earthing  of  metal  work  (four  fatalities),  handling  of  fuses  of  non- 
protected type  (two),  contact  with  bare  conductors,  including  trolley 
wires  of  cranes  and  furnace  chargers  (six  fatalities).  Many  were  due 
to  faulty  type  of  apparatus  or  inadequate  protection,  and  others  to  care- 
lessness or  ignorance  on  the  part  of  the  injured  persons. 

■'  Dangerous  Occubresces  .4Sd  Defects. 
Amongst  the  "  dangerous  occurrences  "  were  several  breakdowns  of 
turbo-generators.  In  one  case  both  the  turbine  and  generator  of  a 
6  000  kW  set  were  completely  wrecked.  Mr.  Ram  states  that  although 
in  his  visits  during  the  year  he  came  across  many  instances  of  excellent 
work,  he  found,  as  usual,  numerous  examples  of  the  opposite  variety, 
such  as  have  proved  fruitful  sources  of  accidents  in  the  past.  Some 
of  these  defects  are  indicated,  e.g.,  in  connection  with  h.t.  switchboards, 
isolating  switches  and  oil  switches  in  the  same  compartment  without  any 
division,  isolating  switches  and  oil  switches  in  separate  compartments, 
but  having  one  door  common  to  both  or  having  two  doors  but  wrongly 
interlocked;  live  metal  within  reach  unprotected;  potential  transformers 
connected  direct  to  bus  bars  without  any  isolating  switchesorthe  isolating 
switches  placed  in  the  same  compartment  with  the  transformers.  Low 
pressure  and  medium  pressure  switchboards  were  found  with  working 
platforms  of  iron  plates  and  no  insulating  mats,  switchboards  for  con- 
tinuous use,  day  and  night  and  week-ends,  without  any  means  of 
isolating  the  oil  switches  from  the  bus  bars,  &c.  There  were  transform- 
ing sub-stations  in  factory  premises  without  being  screened  off  and  h-.t. 
conductors  exposed,  and  h.t.  terminals  of  transformers  exposed  within 
reach.  Many  cases  were  discovered  of  non-eartliing  of  metal  work, 
including  portable  apparatus,  e.g.,  grinders,  drills :  a  number  where  the 
earthing  was  inefficient,  of  inadecjuate  size  and  loosely  connected 
without  proper  clamps.  There  were  also  many  distribution  fuseboards 
of  a  dangerous  type,  and  many  unprotected  switches,  terminals  of 
motors,  &c.,  were  found  and  cj^bles,  where  liable  to  damage,  unpro- 
tected by  casings. 

Antiquated  Stpply  Stations. 
Amongst  the  public  supply  generating  stations  visited  were  several 
which  have  been  in  operation  for  20  to  30  years,  and  which  have  always 
been  in  an  unsatisfactory  condition.  Badly  located  and  designed  in 
the  first  instance  without  due  regard  to  probable  developments,  when 
extensions  of  plant  have  become  imperative  they  have  been  put  in  from 
time  to  time  mthout  adequate  extensions  of  buildings.  Old  and  out-of- 
date  switchgear  remains  in  use  with  extension  panels  added  in  incon- 
venient places,  some  at  a  distance  from  the  original  switchboards  at 
which  there  was  no  room  for  extension  and  blocking  access  to  other  plant. 
The  various  cables  are  mixed  up  in  a  hopeless  tangle.  High  tension 
has  been  added  in  some,  the  switchgear  being  placed  in  most  unsuitable 
positions.  KaturaUy  these  stations  are  running  at  a  loss.  They  are 
unsatisfactory  from  the  safety  jjoint  of  view,  and  it  has  been  difficult 
to  get  even  small  improvements  carried  out.  In  one  case  a  new  station 
has  been  "'  in  contemplation  "  for  over  12  years,  but  appeals  to  be  as  far 
from  realisation  as  ever.  Mr.  Ram  hopes  that  under  the  new  supply 
schemes  such  stations  will  be  made  into  up-to-date  sub-stations.  ■ 

Extracts  are  given  from  the  reports  of  Mr.  Lowe,  of  the  X.E.  Division, 
and  other  inspectors  who  have  done  useful  electrical  work  are  Mr.  Topham 
in  the  N.W.  Division,  Mr.  Law  (Sheffield),  Mr.  Lauder  (Newcastle)  and 
Mr.  Bennett  (Stockton).  Mr.  Lowe  refers  to  the  practice  of  unqualified 
persons  being  in  charge  of  important  installations,  and  Mr.  Ram  states  this 
practice  is  by  no  means  uncommon.  At  a  large  engineering  works 
wliich  he  recently  visited  in  Scotland,  and  where  over  200  motors  of  various 
sizes  up  to  50  h.p.  were  in  use  on  a  440  V  three-phase  .-upply.  no  electrical 
engineer  was  employed.  The  manager  stated  that  he  "  did  not  believe 
in  electricians  as  he  had  tried  them  and  found  they  really  had  nothing  to 
do,  and  were  always  messing  about  with  the  plant."  Repairs  had  to  be 
Bent  out,  and  there  was  strong  evidence  of  the  need  of  a  proper  electrical 


staff  ;  in  fact,  the  visit  was  paid  on  account  of  an  accident  which  proved 
to  have  been  due  to  the  want  of  skilled  supervision. 
Artificial  Respiration. 
With  regard  to  the  practice  of  applying  artificial  respiration  in  cases 
of  electric  shock  where  the  \-ictim  is  rendered  unconscious,  there  is  still 
much  ignorance  on  the  matter,  even  by  ambulance  men  and  doctors. 
The  importance  of  commencing  the  treatment  at  once,  and  keeping  it  up 
for  at  least  two  hours,  if  the  patient  does  not  recover  before  that  time, 
is  not  generally  realised.  During  the  year  there  were  several  cases  where 
it  was  applied"  verv  soon  after  the  accident  and  proved  successful.  In 
two  cases  of  shockf  rom  6  600  V  systems  the  patients  came  round  in  20 
minutes  and  two  minutes  respectively  ;  in  a  3  000  V  case  in  20  minutes; 
in  a  2  000  \'  case  in  three  minutes  ;  in  a  250  V  case  in  10  minutes.  In 
order  to  bring  the  importance  of  this  matter  to  the  notice  of  the  medical 
profession  a  memorandum  on  this  subject  has  been  sent  to  all  lecturers 
on  forensic  medicine  in  medical  schools. 


Gommercial     Topics. 

New  Industries  in  Australia. 

It  is  announced  that  over  200  new  industries  have  been  established  m 
Australia  since  I9I4,  and  under  the  influence  of  the  high  tariff  recently 
introduced,  and  of  Government  encouragement  eveiy  week  sees  some  new 
factor^'  inaugurated.  The  majority  of  the  new  works  are  occupied  with 
the  manufacture  of  iron  and  steel'goocls,  agricultural  machinery-,  tools, 
gas,  steam  and  oil  engines,  electrical  plant  and  apparatus,  &c.  Among 
the  electrical  goods  now  produced  in  Australia  are  the  following: — • 
Batteries  and  parts,  circuit  breakers,  conduit  tubing  and  fittings,  motor 
controllers,  electric  motors.  cUmamos,  fuses,  porcelain  insulatoi-s,  mica 
for  electrical  purjioses,  radiators,  resistances,  starters,  switches,  &c. 
*         *_        *  * 

Engineering  Combinations  in  Germany. 

Jlergers  and  combinations  of  industrial  firms,  particularly  in  tlie  engin- 
eering industrj-,  continue  to  be  the  order  of  the  day  in  Gennany.  One  of 
the  most  significant  is  that  the  Rheinische  Metallwaren  &  Maschinen- 
fabrik,  of  Diisseldorf.  recently  combined  with  the  A.E.G.,  the  Friedrich 
Krupp  A.G.  &  Otto  Wolff,  of  "Cologne.  At  the  same  time  the  company's, 
capital  was  increased  by  95  000  000  marks.  By  this  move  the  Rheinische 
Company  hopes  to  become  one  of  the  leading  locomotive  manufacturers  of 
the  worfd,  and  its  connection  with  the  A. E.G.  probably  indicates  that 
attention  will  be  paid  to  electric  locomotives  in  view  of  the  increasing 
demand  for  the  adoption  of  electric  traction.  The  Krupp  &  Wolff 
companies  will  supply  raw  materials  and  semi-finished  products,  and 
thus  the  four  comjianies  involved  will  benefit  directly  or  indirectly. 

The  British  Industries  Fair. 

Already  the  members  of  the  Executive  Council  of  the  Birmingham, 
section  of  the  British  Industries  Fair  are  busy  with  their  preparationa 
for  next  year's  fair,  confident  that  tliey  will  receive  the  continued  support 
of  manufacturers.  The  schedule  of  e'xhibits  at  the  1922  Fair  (to  be  held 
at  Castle  Bromwich  from  February  27  to  March  10)  has  been  considerably 
widened,  and  several  new  groups  are  included,  while  several  existing 
trade  groups  have  been  enlarged.  The  manufactures  now  covered  includes 
power,  lighting,  heating,  cooking  and  ventilating  plant,  equipment 
and  fuels  ;  general  machinery,  engineering  and  industrial  tools,  sheet 
metal  machinerj- ;  transmission,  conve\-ing,  lifting  and  hauling  appli- 
ances ;  saw  mill  equipment ;  industrial  rubber  goods  and  engine 
packings  ;  forgings,  castings,  metals,  wire,  tube  and  rolling  miU  plant  j 
weighing,  measuring  and  testing  instruments  and  appliances ;  heat 
treatment  of  metals,  industrial  equipment:  railway  materials  ;  con- 
structional building ;  agricultural  and  mining  machinery ;  motors,, 
motor-cycles    and    cycles ;     hardware,   ironmongery,    &c. 

A  Call  to  Work  and  Economy. 

We  have  frequently  referred  to  the  economic  situation  and  called 
attention  to  the  urgent  need  of  greater  industrj'  and  to  the  necessity 
for  the  utmost  economv  in  all  pubKc  and  private  affairs  in  order  to 
compensate  for  the  wea'lth  destroyed  during  the  war.  It  is  true  that 
there  has  been  much  talk,  of  economy  in  Government  and  political 
circles,  but,  unfortunately,  it  has  been  mainly  talk  for  nothing  tangible 
appears  to  have  resulted  from  all  the  discussions  that  have  taken  place. 
It  is,  however,  gratifying  to  notice  that  this  important  matter  is  now 
beinc  taken  up  seriously  in  the  City,  for  there  was  a  large  and  represent 
tati\^e  gathering  of  banking,  commercial  and  trading  interests  on 
Tuesday  last  to  consider  the  situation.  The  meeting,  which  was 
non-poiitical  in  character,  was  presided  over  by  the  Lord  Mayor,  and 
after  addresses  by  Mr.  Walter  Leaf,  the  Hon.  I-ionel  Holland  and 
Sir  Hugh  BeU,  the  following  resolution  was  carried  unanimously  : — 

"  That  this  meeting  of  merchants,  manufacturers  and  shipowners,, 
held  under  the  presidency  of  the  Lord  Mayor  in  the  Mansion  House  in 
the  City  of  London,  desires  to  impress  upon  the  inhabitants  of  the 
coimtry"  the  absolute  need  for  greater  industrj-  and  thrift.  Tlie  destruc- 
tion of' wealth  caused  by  the  war  has  necessarily  imposed  on  the  country 
a  heavy  burden  of  debt.  To  meet  the  taxation  which  this  involves  and 
to  replace  the  wealth  destroyed  by  the  war  are  matters  of  supreme 
urgency.  Economy,  both  personal  and  public,  of  the  most  rigid 
character  must  be  practised.  This,  supported  by  greater  industry,  will, 
it  is  believed,  rapidly  restore  the  credit  of  the  nation,  and  whatever 
the  future  may  have  in  store  for  the  world,  the  re-establishment  of 
British  credit  would  appear  to  be  of  the  greatest  importance." 
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Electricity  Supply. 


Rochdale  Corporation  has  receirwl  sanction  to  a  loan  of  £77  130  for 
extensions  of  the  electricity  undertaking. 

For  the  electric  lighting  of  the  Felton  Fell  Ward  the  Chester-le-Street 
Urban  Council  has  recently  received  sanction  to  borrow  £4  000. 

The  Prestos  Electricity  Supply  Company  recommends  thatMr.  J.  A. 
Robertson,  of  Salford,  be  tisked  to  prepare  plans  for  a  new  generating 
station. 

The  C.\RI.ISI,E  Electricity  Committee  has  obtained  a  report  from  Mr. 
Arthur  Ellis  on  the  (xisition  of  the  electric-supply  undertaking.  The 
erection  of  a  new  generating  station  at  Willow  Holme  has  been  deferred, 
bnt  the  capacity  of  the  existing  station  is  to  be  increased. 

The  Electricity  Commissioners  have  again  extended  the  time  for  sub- 
mitting schemes  for  the  reorganisation  of  electricity  supply,  &c.,  in  the 
South  E.^st  L-OrcAsniEE  Electkicity  District  from  the  30th  inst. until 
Oct.  31  next.  ■  This  is  the  third  time  an  extension  of  time  has  been  made 
for  this  district. 

The  OsWALDTWisTLE  Council  is  unable  to  secure  a  supply  of  elec- 
tricity from  .\ccrington  or  Blackburn  Corporation  but  as  Accrington  is 
pressing  the  Electricity  Commissioners  to  approve  of  an  extension 
scheme  the  Oswaldtwistle  Council  has  decided  to  support  it.  in  the  hope 
that  in  tliis  way  they  may  get  a  supply. 

Though  we  are  not  surprised,  we  regret  nevertheless  to  learn  that  the 
Elkitricity  Supply  (Xo.  2)  Bill  has  been  abandoned  by  the  Govern- 
ment. In  announcing  the  programme  for  the  remainder  of  the  Parlia- 
mentary- Session,  Mr.  Austen  Chamberlain  stated  on  Tuesday  that  this 
was  one  of  the  measures  for  which  time  could  not  be  found. 

Worcester  City  Council  has  deposited  a  scheme  with  the  Electricity 
Commissioners  in  wliich  it  is  suggested  that  the  Council's  area  of  supply 
should  be  extended  over  South  Worcestersliire.  The  reason  for  this 
step  is  that  the  Shropshire,  Worcestershire  &  Staffordshire  Electric 
Power  Company  will  not  be  in  a  position  to  generate  energy  at  its  pro- 
posed Stourport  super-station  until  1925  and  Worcester  and  the  south 
part  of  the  county  would  onlybc  dealt  with  in  the  quinquennial  period 
extending  from  1925  to  1930."  Ultimately  the  Worcester,  Malvern  and 
Redditch  stations  would  be  used  for  distributing  purposes. 

Like  the  majority  of  small  provincial  supply  undertakings  the  Mexai 
Beioge  fZlectricity  Supply  Company  has  found  it  difficult  to  carry  on 
under  present  conditions  and  it  offered  to  sell  its  undertaking  to"  the 
Urban  Council.  The  latter,  having  exhausted  its  borrowing  powers 
on  the  new  water  reservoir,  declined  the  offer,  but  promised,  if  the  directors 
laid  before  them  a  satisfactory  scheme,  they  would  be  prepared  to  call  a 
public  meeting  to  consider  it.  This  meeting  was  held  last  week  when 
a  resolution  jilidging  the  meeting  to  do  everything  possible  to  carry  the 
scheme  into  effect  was  adopted.  A  committee  of  ten  was  appointed  to 
carry  out  propaganda  work  and  to  canvass  for  more  consumers.  Of  the 
additional  capital  of  £3  000  required,  £600  was  subscribed  in  the  room. 

The  accounts  of  Manchester  Electricity  Depaetmest  for  the  year 
ended  .March  31  show  revenue  £1  547  226,  compared  with  £1  197  199  in 
previ(jus  year,  working  and  general  expenses  and  special  charges  were 
£1  115  239  (£765  357),  leaving  a  balance  of  £431  987  (£431  842).  In- 
terest required  £103  115  (£93  709).  and  income  tax  £55  659  (£39  714). 
£34  027  (£49  871)  has  been  placed  to  renewals  .suspense  account,  and 
£170  509  (£161  361)  to  sinking  fund,  £31  893  (£5  822)  to  reserve  fund,  and 
£37  230  (£68  207)  applied  to  aid  of  rates.  Total  ma.ximum  supply 
demandedwas89  500kW(82  150kW).  Units  generated  were  256  656070 
<241  776060)  and  sold  199618813  (182  419070).  The  report  of  the 
Electricity  Committee  states  that  further  borrowing  powers  amounting 
to  £1  750  277  were  secured  during  the  year,  of  which  £1  392  dOO  was  in 
respect  of  the  new  Barton  station  and  ii.t.  mains.  Total  capital  outlay 
now  amounts  to  £4  149  34,5,  and  the  outstanding  debt  is  £2  178  368.  In 
view  of  values  still  being  abnormal,  and  in  view  of  the  heavy  interest 
charges  on  new  outlaj-s,  no  proposals  will  be  put  fonvard  which  do  not 
seem  to  l>e  called  for  by  the  vital  importance  of  electric  power  to  the 
industrial  success  of  the"  district.  .-Average  cost  of  fuel  rose  9s.  lid.  per 
ton  during  the  year  and  the  fuel  consumed  rose  0051b.  per  Kehin  sold. 

In  connection  with  the  Barton  station,  the  following  additional 
contracts  have  been  placed :  British  Thomson-Houston  Company, 
e.h.t.  and  l.t.  switchgear;  Metropolitan -Vickers  Electrical  Conipan'v 
and  Ferranti  Limited,  33  000/6  600  \'  transformers  ;  Mather  &  I'latt, 
circulating  water  pumps;  F.  W.  Brackett  &  Company,  circulating 
water-.scrcening  plant ;  Babcock  &  Wilcox,  electric  cranes  ;  Sir  Wm. 
ArrfjU  &  Companj-,  steel  work  for  buildings;  F.  Morton  &  Co., 
steelwork  for  bridges;  Edmund  Nuttall  &  Company,  circulating' 
water  culvert*.  A  2  000  kW  motor  generator  and"  a  1  50<>  kW 
motor  converter  have  been  put  in  at  Dickinson-street  distributing 
station.  Further  contracts  have  been  7)laced  with  Bruce  Peebles  & 
Company  for  eight  1  5(Xl  kW  motor-converters  for  Corporation  distribut- 
ing stations.  Additions  have  Ix-en  made  to  the  plant  at  a  number  of 
large  consumers'  dist  ributing  stations,  and  several  new  stations  have  been 
established,  or  an-  in  course  of  constniction.  A  supply  is  being  furnished 
to  the  Temple  and  Blackley  housing  estates,  and  substantial  progress  has 
n-^iu  """^"^  '"  '■"""'■'^■''"n  «'i*'i  the  services  to  the  Gorton,  .Anson  and 
Wilbraham-road  estates.  A  contract  has  Ijeen  placed  with  Callenders' 
Cable  &  Construction  Company  for  the  33  000  V  transmission  cables 
required  in  connection  with  the  first  section  of  the  Barton  station.  Other 
33000  V  cable  contracts  for  supplies  to  Failsworth,  Droylsden  and 
Middleton  have  been  placed  with  W.T.  Glover  &  Company  and"  the  British 
Insulated  &  Helsby  Cables,  Ltd.  The  efficiency  of  "the  distributing 
flystem  as  a  whole  equalled  88-21  jx?r  cent. 


Electric  Traction. 

Grimsby  Corporation  has  dc<  idcd  tc.  purchase  the  undertaking  of  the 
local  tramways  company. 

Barksley  Corporation  has  received  sanction  to  a  loan  of  £1  OOll  for 
electric  vehicle  charging  plant. 

Owing  to  the  heavy  capital  outlay  on  the  tramway  scheme,  Aberdaee 
Council,  according  to  its  accountant,  requires  money  badly  and  has  asked 
the  heads  of  its  departments  and  the  local  school  teachers  to  lend  at 
5  per  cent,  tax  free,  whatever  thej-  can  spare  out  of  their  monthly  salaries. 
The  heads  of  departments  have  already  lent  the  council  £700. 

Bearing  in  mind  the  fate  of  last  j-ear's  Tramway  Extensions  Bill,  the 
London  C"ounty  Council  has  decided  against  promoting  another  Bill 
in  the  1922  session  for  the  construction  of  new  tramways  on  account 
of  the  veto  of  the  Borough  Councils. 

In  June,  1918,  the  Council  approved  a  bonus  scheme  by  which  motor- 
men  and  conductors  received  50  per  cent,  of  the  value  of  the  direct 
saving  in  fuel  due  to  any  decrease  in  the  consumption  of  electrical 
energy  effected  by  them.  Although  the  scheme  has  not  been  quite 
so  successful  as  was  anticipated,  the  Highways  Committee  believe  it  is 
formulated  on  right  principles,  and  they  have  considered  the  desirability 
of  experimenting  with  a  power-saving  device  in  use  on  American  tram- 
ways and  which  has  been  introduced  on  the  cars  of  the  Metrojiolitan 
Electric  Tramways  with  good  results.  The  recording  device  has  an 
ordinary  clock  movement  with  a  solenoid  and  cyclometer  attached.  In 
working,  the  time  during  which  the  current  is  used  on  either  the  power  or 
brake  side  is  recorded  on  the  cyclometer  in  minutes.  In  actual  use  the 
starting  figure  on  the  cyclometer  would  be  entered  on  a  record  form  on  the 
departure  of  a  car  from  a  depot,  and  at  the  point  of  "  relief  "  the  figures 
would  be  recorded  and  checked  by  the  motormau  commencing  duty.  The 
record  form  would  remain  on  the  car  until  the  completion  of  the  day's 
work  and  at  the  depot  the  final  figure  would  be  checked  by  the  staff. 
It  is  proposed  to  equip  at  a  cost  of  £440  a  few  cai-s  with  the  instrument 
in  order  that  the  motor  instructors  may  illustrate  to  motormen  the  pos.si- 
bility  of  economy  in  electrical  energy. 

Business  Ifems,  &c. 

-Archibald  Hy.  0.  Walker  and  Thos.  Storey,  trading  as  A.  O.  Walkee  & 
Company,  electrical  and  mechanical  engineers,  6,  Norton-street,  London- 
road,  Liverpool,  have  dissolved  partnership.  Debts  by  Mr.  Walker, 
who  continues  the  business. 

John  Palmer  Castle  and  Cyril  Jolm  .Arnold,  trading  as  the  Electrical 
Equipment  &  Installation  Company,  64,  Finsbury-pavement. 
London,  E.C.,  have  dissolved  partneiship.  Claims  and  debts  should  be 
sent  to  Messrs.  Castle  &  Company,  31,  Gracechurch-street,  E.C.3. 

Jlessrs.  Williams.  Pell  &  Baring  have  removed  from  5,  Chancery- 
lane,  W.C.  2,  to  4,  Regent-square.  CJrav's  Inn-road,  W.C.  1,  where  they 
will  hold  a  stock  of  the  Electrical  -Alloy  Company's  nickel-chromium 
wires  and  ribbons,  and  also  of  three-phase  motors,  starting  gear,  switch- 
gear,  rectifiers  and  overload  switches,  &c.,  manufactured  by  the  Heemaf 
Company,  of  Hengelo.  Holland. 

Messrs.  Wm.  Geipfl  &  Company  have  acquired  the  business  (stock, 
plant,  patents  and  goodwill)  of  the  Quead  Electric  Fires  as  a  going 
concern,  and  have  made  provision  for  the  manufacture  and  sale  of 
these  fires  at  their  St.  Thomas-street  Works,  London,  S.E.I.  Future 
correspondence  should  be  sent  to  the  Quead  Department  of  the  company 
at  that  address. 

Personal  and   i^pointmenfs. 

Mr.  S.  H.  C.  Webster,  of  .Surbiton,  has  been  appointed  assistant  mains 
engineer  at  Hammersmith  in  succession  to  Mr.  F.  V.  Jordan,  who 
recently  resigned. 

.Mr.  M.  T.  M.  Ormsby,  A.R.C.Sc..  M.I.C.E.X..  University  Header  in 
Surveying,  has  been  appointed  to  the  Chadwick  Chair  of  Engineering 
at  I'niversity  College. 

Mr.  E.  C.  S.  Dickson,  B.A.,  Ph.D.,  has  been  appointed  senior  lecturer 
in  physics,  and  Mr.  C.  M.  Mason,  M.Sc,  senior  lecturer  in  engineering 
at  Manchester  University. 

To  Mr.  H.  W.  Laixc,  general  managerof  St.  Anne'sCouneil  tramways, 
who  has  completed  15  years'  scrvnce  the  staff  have  made  a  presentation 
of  two  silver  entree  dishes  and  a  silver  muffin  dish  as  a  mark  of  esteem. 

Miscellaneous. 

A  boy  named  Fredk.  Harwood,  of  New  Tredegar,  while  birds'  -nesting 
recently,  climbed  up  the  side  of  an  engine  house  at  a  local  colliery  and 
coming  into  contact  with  an  electric  wire  carrj-ing  current  at  3  000  V, 
received  a  fatal  shock.  At  the  inquest  a  verdict  of  accidental  death 
was  returned.  .A  similar  case  has  occurred  in  Scotland  and  the  jury 
suggested  special  i)recautions  should  be  taken  to  prevent  such  accidents 
jn  future. 

The  '■  Electrical  World "  announces  the  death  of  Prof.  Francis 
Bacon  Crocker,  a  pioneer  of  the  electrical  industry-  in  the  United 
States.  In  conjunction  *ith  Mr.  S.  S.  W'hccler,  Prof.  Crocker  founded 
the  Crocker-Wheeler  Company  in  1888.  At  the  same  time  he  was 
engaged  in  gi\-ing  instruction  in  electrical  engineering  in  the  Columbia 
University  and  was  appointed  j.rofessor  in  1893.  Prof.  Crocker  was  a 
past -president  of  the  American  Institute  of  Electrical  Engineers  and 
was  largely  concerned  in  the  promulgation  of  the  standardisation  rules 
of  the  Institute  and  of  the  National  Electrical  Code. 
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Tenders  Invited  and    Accepted. 

GlasCxOW  Corporation  requires  tenders  by  August  8  for  electric  light 
installation  work  at  Merklands  Cattle  Wharf,  Partick.  Forms  of  tender 
f  rom  the  Electrical  Engineer,  75,  Waterloo-street,  Glasgow. 

Fife  education  authority  invites  tenders  for  electric  lighting  and 
other  works  in  connection  with  additions  to  Buckhaven  infant  school. 
Schedules  from  Mr.  G.  Saftdilands,  Master  of  Works,  Education  Offices,  , 
Kirkcaldy,  to  whom  tenders  by  August  8. 

Durban  Corporation  invite  tenders  (by  Aug.  10)  for  supply  of  super- 
heatei-3  and  motor-driven  mechanical  stokei-s  for  three  water-tube 
boilers.  Tenders  to  Town  Clerk,  Durban.  Specifications  may  be  in- 
spected at  the  Department  o^  Ovei-seas  Trade. 

Tendei-s  are  invited  by  Aug.  15  for  the  supply  and  delivery  to  the 
Postmaster-General's  Department,  State  of  Tasmania,  of  switchboard 
material.  Tenders,  forms,  &c.,  fi-om  the  High  Commissioner  for  Aus- 
tralia, Room  E.5,  Australia  House,  Strand,  London,  W.C.2. 

M.ANCHESTEU  Education  Committee  I'equires  tendei"S  by  August  3 
for  providing  and  fixing  an  electric  light  (2J  cwt.  capacity)  at  the 
Municipal  College  of  Domestic  Economy,  Chorlton-on-Medlock.  Specifi- 
cation can  be  obtained  at  the  Education  Offices,  Deansgate,  Manchester. 

The  Commercial  Secretary  to  H.M.  Legation  at  Montevideo  (Capt.  E . 
C.  Buxton)  reports  that  the  local  authorities  advertise  for  tenders 
(by  Sept.  3)  for  the  supply  of  59  250  metallic  filament  lamps  (from- 
10  to  300  c.p.  for  225  V  circuits)  which  are  required  by  the  State  Power- 
House.     Local  representation  is  essential. 

Bristol  Electrical  Committee  invite  tenders  for  the  supply  of  a  3  000 
kW  single-phase  and  a  6  000-kW  3-phase  turbo-alternators,  with  con- 
densing plant  and  auxiliaries.  Specifications  and  forms  of  tender  from 
the  chief  engineer  and  general  manager  (Mr.  H.  Faraday  Proctor, 
M.I.C.E.,  M.I.E.E.)  to  whom  tenders  are  to  be  sent  by  noon,  August  15. 

The  Victorian  Railway  Commissioners  invite  tenders  (by 
Aug.  17  for  renewals  for  3  000  sets  of  caustic  soda  primary  cells  (Contract 
34  145) ;  and  by  Aug.  24,  for  motor  generator  set,  accessories  and  switch- 
gear  for  automatic  telephone  exchange  (Contract  No.  34  132);  also  (by 
Aug.  3I)for  thesupply  and  delivery  of  accumulatorcells  and  accessories 
(Contract  No.  34  171),  including  (n)  100  sets,  140  Ah  capacity  in 
sets  of  12,  and  (b)  32  sets,  200  Ah  in  sets  of  12  cells  (electrolyte 
not  includedl  ;  also  for  electric  lighting  equipment  (axle  generator 
system),  inclucfing(a)  45  sets,  30  A  set  for  passenger  car,  (6)  10  sets  30  A 
sH  for  van,  (c)  16  sets,  40  A  set  for  special  car ;  (rf)  72  main  car  switches 
(chopper  or  rotary  type),  and  an  extra  battery,  &c.  Tendera  to  the 
Commissioners,  Spencer-street,  Melbourne,  and  must  be  accompanied 
by  a  preliminary  deposit  of  i  per  cent,  of  the  total  offer.  Local  repre- 
sentation is  essential.     Specifications  at  Department  of  Overseas  Trade. 


Compaaies'    Reports,    &c. 


Chesterfield  Council  has  accepted  the  tender  of  Plowright  Bros, 
for  coal  and  ash  elevators,  at  £2  570. 

Steetford  (Lanes.)  Council  has  accepted  the  tender  of  Babcock  & 
Wilcox  for  coal  bunkers,  &c.,  £1  950. 

Leeds  Corporation  has  accepted  the  tender  of  W.  T.  Henley's  Tele- 
graph Works  Company,  for  the  supply  of  cables,  at  £2  270. 

Rotherham  Corporation  has  accepted  the  tender  of  Steel,  Peech  & 
Tozer  for  400  tons  of  Sandberg  steel  rails,  at  £27.  15s.  per  ton. 

Messrs.  Chamberlain  &  Hookham,  Ltd.,  Solar  Works,  Birmingham, 
have  been  successful  in  securing  contracts  for  a  12  months'  supply  of 
electricity  meters  to  the  following  nurnicipalities  : — Glasgow,  Battersea, 
Belfast,  Gloucester,  Islington,  Bath  and  Llandylher. 

London  County  Council  has  accepted  the  following  tenders  :  Western 
Electric  Company  (lowest  tender  received)  for  h.t.  cables,  £38  486 
(eight  tenders  received,  highest  £41912);  British  Thomson-Houston 
Company,  seven  1  000  kW  rotary  converters,  £54  598  ( 19  tenders  re- 
ceived, including  alternatives  for  different  efficiencies).  The  highest 
was  £65  082  and  the  lowest  £48  040  ;  W.  H.  Allen,  Son  &  Company, 
condensing  plant,  £17  893  net  (17  tenders  received,  varying  from  £24  957 
to  £16  067,  the  last  mentioned  being  from  Escher,  Wyss  &  Company.) 

Bankruptcies,  Liquidations,  &c. 

A  meeting  to  receive  an  account  of  the  winding-up  of  the  Surrey 
Electrical  Company-,  Ltd.,  will  be  held  at  227/8,  Gresham  House, 
London,  E.C.2,  on  August  22. 

Claims  against  the  Little  Wonder  Battery-  Company,  Ltd.  (in 
voluntary  liquidation),  are  to  be  sent  by  Aug.  19  to  Mr.  R.  G.  Pye, 
26,  Budge-row,  London,  E.C.  4. 

Mr.  Wm.  Brittain,  15,  Pilgrim-street,  Newcastle-on-Tyne,  has  been 
appointed  trustee  in  the  bankruptcy  of  Bartrem  Thos.  Dale,  electrical 
engineer,  Erick-street,  Newcastle-on-Tyne. 

Claims  against  John  Harrison,  trading  as  Harrison  &  Son,  electrical 
engineer,  9b,  Princes-street,  London-road,  Southend-on-Sea,  are  to  be 
sent  by  Aug.  10  to  Mr.  T.  Gourlay,  29,  Russell-square,  London,  W.C.I. 

Claims  against  Wm.  Hy.  S.  Ward,  electrical  engineer,  56,  High-street, 
Acton,  are  to  be  sent  by  Aug.  6  to  Mr.  T.  Gourlay,  29,  Russell-square 
London,  W.C.I. 

John  Hy.  Taylor,  electrical  engineer  and  contractor,  99,  Blackhorse- 
street,  Bolton,  has  been  adjudicated  bankrupt.  The  first  meeting  of 
ci-editors  will  take  place  on  Aug.  3  at  the  Official  Receiver's  Offices, 
Byrom-street,  Manchester,  and  the  public  examination  on  Sept.  21  at 
the  Court  House,  Mawdsley-street,  Bolton. 


GENERAL  ELECTRIC  COMPANY'S  MEETING. 

At  the  annual  general  meeting  of  the  General  Electric  Company,  Ltd., 
last  week  the  chairman  and  managing  director  (Mr.  Hugo  Hirst)  de- 
livered a  long  and  interesting  speech  on  the  progress  of  the  company 
and  on  the  future  of  the  electrical  industrj'.  He  said  that  when  in  1889 
he  assisted  as  one  of  the  founders  in  the  formation  of  the  company, 
TOth  a  registered  capital  of  £30  000,  he  little  di-eamtthat  it  would  be  his 
good  fortune  to  direct  its  affairs  for  32  years.  In  spite  of  his  most 
enthusiastic  belief  in  the  future  of  the  electrical  industry,  he  could  not 
then  imagine  that  they  should  grow  into  a  world-wide  concern  that 
would  find  it  necessary  to  build  its  own  home  suitable  for  its  own  specific 
purposes,  including  the  hall  in  which  they  met,  which  served  for  the 
instruction  and  welfare  of  the  employees.  Ever  since  1910  it  became 
apparent  that  their  efficiency  was  imj)aired  through  the  inadequacy 
of  their  head  office  accommodation.  In  1912  they  secured  the  site,  and 
the  plans  and  general  lay-out  of  the  building  were  decided  then.  It 
was  a  distinct  credit  to  the  prevision  of  the  management  of  tlie  company 
that  nine  years  after— in  1921 — they  found  it  exactly  suitable  for  their 
pm'poses.  After  referring  to  the  design  and  general  features  of  the  new 
building,  Mr.  Hirst  said  they  had  every  reason  to  be  proud  of  the  past 
year's  balance-sheet,  though  the  four  months  of  the  new  year  were 
casting  a  shadow  ovy  those  results.  Unrest  in  the  labour  world,  the 
stoppage  of  the  coal  mines,  the  shutting  down  of  most  of  the  steel  works, 
the  standstill  of  the  shipbtiilding  and  automobile  industries,  and  other 
causes  had  reduced  their  home  market  beyond  recognition.  The  general 
fall  in  the  values  of  securities  had  impaired  the  purchasing  power  of  the 
public.  Simultaneously,  the  state  of  exchange  in  many  foreign  markets 
had  interfered  with  export  and  had  added  to  the  depression.  He  hoped 
that  the  slight  improvement  noticeable  during  the  last  week  or  two 
might  continue,  and  that  they  might  still  create  in  the  course  of  the 
remaining  eight  months  a  peak  in  the  curve  of  business  which  would 
counteract  the  depressions  during  the  first  four  months.  He  was  satisfied 
that  as  soon  as  the  difficult  period  was  passed  the  future  of  the  G.E.C. 
would  be  as  happy  and  prosperous  as  the  past. 
Rapid  Growth. 

Their  progress  had  been  so  rapid  that  it  was  difficult  to  compare  the 
results  of  the  last  few  years.  They  had  endeavoured  in  the  report  to 
exjilain  the  enormous  growth  of  the  essential  items  in  the  balance-sheet, 
"and  he  had  little  to  add.  A  considerable  percentage  of  the  increase  in. 
the  item  "  sundry  debtors  "  was  due  to  an  improved  export  business, 
while  the  large  amount  of  work  in  progress  for  orders  received  during 
the  year  swelled  the  item  of  "  stock  in  hand."  "  Trade  investments  " 
represented  sound  assets,  and  wherever  there  was  any  doubt  a  reserve 
had  been  created.  The  profits  amounted  to  £796  148,  and  gave  him  great 
pleasure.  Out  of  the  total  profits  only  £539  000  would  flow  into  the 
pockets  of  the  shareholders,  who,  had  they  invested  in  British  and 
Colonial  securities  the  cairital  wliich  they  had  invested  in  the  G.E.C, 
would  have  had  an  income  of  at  least  £300  000,  without  risk.  To  secure 
to  them  the  remaining  £239  000,  distributed  amongst  12  500  shareholders, 
they  had  been  able  to  emplijy  usefully  16  640  workpeople  and  staff. 
They  had  paid  to  them  in  wages  and  salaries  £2  864  000.  In  simple 
language  the  figures  meant  that  the  whole  of  the  dividend  which  these 
shareholders  received,  compared  with  the  whole  of  the  wages  and  salaries 
was  in  the  ratio  of  2s.  for  the  shareholders  and  8s.  for  the  workers. 
In  addition,  they  had  contributed  another  £2  000  000  of  wages  to  workers 
in  other  industries,  spent  on  transport,  and  on  raw  materials.  They  had, 
besides,  contributed  at  least  another  million  to  the  wages  in  the  building 
trade  alone  ;  but  the  main  benefit  to  all  was  that  capital  and  labour  had 
jointly  created  new  values  and  added  to  the  much-needed  wealth  of  the 
country  some  £8000  000  or  £9  000  000.  A  trader  or  distributor  could 
do  the  same  volume  of  business  as  they  had  done  with,  say,  only  one 
million  or  one  and  half  miUion  of  capital.  However,  instead  of  employing 
nearly  17  000  workers,  90  per  cent,  of  whom  had  to  be  highly  skilled, 
he  could  have  done  that  amount  of  business  with  500  to  700  workers, 
only  10  per  cent,  of  whom  need  be  skilled.  The  reason  for  his  comparison 
lay  in  his  belief  that,  owing  to  want  of  understanding,  industry  did  not. 
receive  the  same  support  as  trade  from  aU  shades  of  public  opinion. 
Key-  Industries  Bill. 
The  relative  importance  of  industry  and  trade  were  equally  misunder- 
stood in  other  walks  of  hfe,  and  cjuite  recently  in  following  the  debates 
in  the  House  of  Commons  in  connection  with  the  Key  Industries  and 
Anti-Dumping  Bill,  he  noticed  among  some  of  our  legislators  equally 
hazy  views  on  the  subject.  The  name  of  the  General  Electric  Company 
was  frec{uently  mentioned  in  connection  -n-ith  the  decision  of  the  Govern- 
ment to  include  electric  Ught  carbons  in  that  Bill.  Some  seemed  to 
imagine  that  all  their  results  were  due  to  carbons.  The  total  capital 
invested  in  the  carbon  enterprise  up  to  the  outbreak  of  war  was  only 
£40  000  ;  the  total  losses  incurred  in  it  up  to  1914,  through  no  fault  of 
theirs,  but  through  the  dehberate  attacks  of  foreign  trusts,  was  £78  000. 
Year  after  year  the  cUrectors  considered  the  shutting  down  of  the  works. 
Nothing  but  the  fear  of  war,  the  knowledge  that  electric  light  carbons 
were  as  important  for  the  defence  of  the  country  as  shells  or  gmis,  and 
nothing  but  the  feeUng  of  duty  in  the  interest  of  the  safety  of  the  country 
prevailed  upon  the  directors  to  continue  that  unremunerative  enterprise. 
At  the  outbreak  of  the  war  it  became  apparent  that  the  Government 
had  under-estimated  the  probable  requirements  of  carbons  in  the  ratio 
of  1  to  10.  Additional  works  had  to  be  estabhshed  at  a  cost  of  £50  000. 
Towards  this  the  Government  contributed  £30  000,  wliich  was  to  be  paid 
back   out   of  future   profits.     They   continued   the   supply  of   carbons 
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throughout  the  war  at  pre-war  prices,  and  their  total  accumulated  losses 
to  March.  1920.  amounted  to  £115  000. 

Another  industry  with  which  they  were  connected — their  Lemington 
Glass  Works — proved  almost  of  equal  value  as  the  carbon  works,  and 
they  regretted  that  it  had  not  received  the  protection  from  the  Govern- 
ment which  was  promised.  The  financial  results  of  those  works,  owing 
to  foreign  C(>mi>etition,  were  alwaj"S  indifferent,  but  during  the  war  they 
had  supphed  much  essential  war  material.  In  the  telephone  works  they 
had  also  been  busy  throughout  the  war  in  making  telephone  material 
for  the  trenches,  hut  since  the  war  they  had  made  such  progress  as  to 
reduce  the  de|>cndence  of  the  British  Post  Oflice  on  foreign  Trusts  to  a 
minimum,  and  they  hoped  that  with  their  new  and  enlarged  works  they 
would  succeed  in  making  it  entirely  independent. 
Comp.^ny's  Programme. 

The  war  had  recast  the  map  of  the  world  and  had  created  a  large 
number  of  new  and  small  countries,  but  their  endeavours  to  be  self- 
supporting  would  faiL  Only  producers  in  great  countries  with  a  largj 
»nd  secure  home  market  could,  by  producing  cheaply  and  efficiently, 
supply  the  demands  of  the  world.  It  was  on  those  fundamental  ideas 
that  the  greater  programme  of  the  G. E.C.  had  been  conceived.  Other 
countries  had  produced  electrical  concerns  with  large  capital,  a  large 
number  of  works  covering  every  branch  of  the  electrical  industry,  as- 
sisted by  the  capital  and  the  brain  of  the  whole  country.  It  was  no  use 
replying  to  those  mammoth  organisations  by  the  disjointed  efforts  of 
the  60  or  80  small  specialist  electrical  concerns  which  this  country  had 
before  the  war.  In  order  that  Britain  should  have  its  share  in  the 
electrical  work  of  the  world,  bigger  groui)S  had  to  arise,  and  they  for  one 
had  laid  themselves  out  accordingly.  Every  one  of  their  works  has  been 
enlarged  or  modernised.  A  great  deal  of  money  had  been  spent  in  im- 
proving the  conditions  under  which  work  would  be  carried  on  in  future, 
welfare  arrangements  for  the  comfort  and  happiness  of  the  workers 
plaWng  an  important  part.  Laboratories  and  development  depart- 
ments had  been  startM.  and  the  results — modest  as  they  were — had 
already  added  to  their  prestige.  After  citing  some  of  the  problems  to 
be  solved.  Mr.  Hirst  said  they  were  equipped  to  deal  with  all  demands 
that  might  arise.  He  was  as  convinced  as  ever  that  throughout  the 
■world  the  demand  for  electric  light  and  power  was  greater  than  ever. 
The  whole  world  was  considering,  wherever  possible,  large  hydro-electric 
schemes  to  counteract  the  absence  or  the  dear  price  of  coal.  The  whole 
world  was  considering  power  stations  of  one  kind  or  another.  Railway 
electrification  schemes  in  this  and  almost  every  country  were  pressing. 
Mines,  steelworks,  factories  all  the  world  over  had  to  be  modernised. 
New  fields  would  be  opened  for  lamps,  fittings,  motors,  and  the  whole 
range  of  products  for  which  the  company  had  ever  been  famous.  The 
demand  of  this  and  every  other  country  for  improved  telephony  was  a 
well-known  fact.  They  had  prepared  themselves  to  meet  all  those 
demands  and  had  their  fair  share  of  the  world's  work,  and  nothing  but 
the  financial  or  social  collapse  of  the  country  could  stop  the  G.E.C.  from 
obtaining  that  ideal,  never  mind  what  temporary  holdup  or  check  it 
might  experience. 

The  directors  of  Mather  &  Platt,  Ltd.,  have  declared  an  interim 
dividend  of  3  percent,  (actual)  on  the  ordinary  shares,  as  in  1920. 

The  directors  of  the  Chel.sea  Electricity  .Stpplv  Compasv,  Ltd.. 
h^ve  declared  a  dividend  of  5  per  cent,  per  annum  (less  tax)  on  the 
ordinarj-  shares  for  past  half-vear,  payable  Sept.  15. 

The  Metropolitan  District  Railway  Company  announce  an  in- 
terim dividend  for  the  half-year  to  June  30  on  the  five  per  cent,  second 
preference  stock,  of  2i  per  cent.,  against  1^  per  cent,  in  1920. 

The  directors  of  the  Kensington  &  Kxightsbridge  Electric 
Lighting  Company-,  Ltd.,  have  declared  a  dividend  of  4  per  cent,  on 
the  ordinary  shares  for  the  half-year  ended  .June  30. 

The  interest  on  the  4  per  cent,  mortgage  debenture  stock  of  the 
Eastern  Extension  Ai-stralasia  &  C^hina  Telegraph  Company, 
Ltd.  for  the  half-year  ending  July  31,  due  on  the  1st  proximo,  will  be 
paid  by  warrant  on  the  2nd  proximo. 

New  Companies. 

The  following  list  i3  compiled  from  information  supplied  by  Messrs. 
Jordan  &  Sons,  Ltd.,  company  registration  agenfa.  Chancery-lane, 
London,  W.C.2  :— 

DISCBEARIN08SYMDICATE,  LTD.— (175  677).  Reg.  July  12,  capita' 
£.yK)  in  £1  shares,  to  acquire  rights  relating  to  anti-friction  bearings,  &c- 
Directors:  J.  F.  Monrot  and  K.  O.  I^eon.  Reg.  office:  115,  Great 
Portland-street.  W.l.      Private  company. 

SUSSEX  ELECTRICITY  SUPPLY  COMPANY,  LTD.— (175  686).  Reg. 
July  12,  (  apital  £2(1  WU  in  £1  shares,  to  acquire  and  cany  on  business  of 
electrical  engineers.  Directors :  H.  W.  Humphries,  "W.  .Simms,  E. 
Pnor  and  A.  H.  Hunt.  Reg.  office:  85,  Gracechurch-street,  E.C. 
Private  company. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  Thb 
Elbctkioian  "  are  at  8,  Bmtverie  Street,  London,  E.C.  4.  Telegrams  : 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  w  £2  12  0  per  annum 
tn  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  daU 
•\f  publtcation. 


Renn  Brothers  Journals. 


Some  Fe.atures  of  the  Corbent  Issues. 

"  Aeronautics  "  :  Special  Spanish  Edition  :  "  The  Lords  and  Stresses 
in  .Aeroplanes  "  ;   and  "  The  Aerial  Timetable." 

"The  Cabinet  Maker":  "Waring  &  Gillow's  Athletic  Meeting"; 
"  The  Modern  Shop  Front  "  ;  and  "'  Instruction  in  Cabinet  Making  at 
Shore  ditch.  " 

"  Chemical  -\ge  "  :  "  Annual  Report  on  Alkali  Works  "  ;  "  Future  of 
Chemical  Industiy  in  India"  ;    and  "  Reviews  of  New  Books." 

"  Farm  &  Home  "  :  ""  Implements  and  Machinery  "  ("  Successful 
Farming  "  Course) ;  ''  Rothamsted  Experimental  Station  "  ;  and  "  Use 
of  Lime  in  Agriculture." 

"The  Fruit-Grower "  :  "The  Growers'  Marketing  Association"; 
"  Effect  of  Frost  on  Fruit  Buds  "  ;   and  •  Ormskirk  Potato  Trials." 

"  Gardening  Illustrated"  :  "  Rhododendrons  in  a  Drj-  Summer"  ; 
"  Fruit  Prospects  in  North  London  "  ;  and  "  Strawberries  in  a  Sussex 
Garden." 

"  The  Gas  World  "  :  "  The  Junior  in  Industry,"  by  JohnW.  McLusky 
"  The  Gas  Industry  and  Smoke  Abatement "  ;  and  "  How  the  Gas 
Industrj'  Met  the  Coal  Stoppage." 

"  Hardware  Trade  Journal "  :  "'  The  Manufacture  of  Galvanised 
Sheets  and  Corrugated  Iron  "  ;  "  Hardware  Prices :  Is  the  Public's 
Education  Neglected  as  to  Costs  "  ;  and  "  Notes  on  Pumps  (V),"  by 
Joseph  Homer. 


Forty  Years  A^o. 

(The  Electrician,  July  30,  1881.) 

The  Ranel.igh  Club. — On  Saturday,  the  23rd  inst.,  the  last  jmlo 
match  by  the  electric  light  was  played  at  this  club. 

The  New  Atlantic  Cable. — The  telegraph  steamship  "  Faradaj-," 
on  Thursday,  July  21.  landed  at  Whitesand  Bay,  near  Land's  End,  the 
shore  end  of  another  new  Atlantic  cable. 

Brooke's  Sy'stem  of  Insflation. — We  understand  that  the  work  of 
extension  of  this  system  has  been  completed  between  Waterloo  and 
Clapham.  that  the  tests  are  satisfactory,  and  that  in  a  few  days  it  is  to 
be  tested  for  telephonic  work. 

A  Telephonic  Directory'. — The  United  Telephone  Company  have 
issued  the  second  edition  of  their  subscribers'  list,  which  is  brought  up 
to  the  20th  of  July.  The  list  is  classified  under  the  heads  of  the  pro- 
fessions and  trades  to  which  the  subscribers  belong.  In  a  preface  to  the 
list  it  is  stated  that  the  company  have  now  in  London  upwards  of  1  000 
subscribers,  and  that  the  ""  calls  "  average  6  000  a  day.  As  we  stated 
in  a  recent  note,  the  company  have  arranged  with  the  Post  Office  to 
connect  three  of  their  exchanges  to  the  Postal  Telegraph  Department  at 
St.  Martin's-le-Grand.  so  that  messages  can  be  handed  to  non-sub- 
scribers having  their  place  of  business  within  a  short  radius  of  ^he  Post 
Office  at  a  charge  of  3d.  per  twenty  words,  or  thej-  will  be  forwarded 
anjTvhere  in  the  United  Kingdom  at  the  usual  rates  for  telegrams. 


Prices  of  Metals*  Chemicals,  &c. 


Copper — 

Best  selected per  ton 

Electro  Wirebars      ...       „ 

H.C.  wire,  basis    per  lb. 

Sheet 

Phosphor  Bronze  Wire  {Telephone) — 
Phosphor-bronze 
wire,  basis   „ 

Brass  60/40— 

Rod,  basis    „ 

Sheet,  basis  „ 

Wire,  basis  „ 

Pig  Iron — 

Cleveland  Warrants   .   per  ton 
Galvanised         steel 
wire,ba8is  8  SWG 

Lead  Pig — 

English     

Foreign  or  Colonial ...       „ 

Tin- 
Ingot  „ 

Wire,  basis  per  lb. 


TUBSDAT,  July  26. 


Price. 

Inc. 

Deo. 

£70  10    0 

— 

£0   15 

£75  10    0 



Os.    ll|d. 

— 

— 

Os.    lUd. 

— 

Id. 

Is.     3|d.  — 

Os.     8d.  — 

Os.  lOJd.  — 

Os.   UJd.  — 

£6  15     0  — 

£25    0     0  — 


£25    5 
£23  17 


10s.  Od, 
lOs.  Od. 


£161 

23. 


0    0 
2|d. 


£3  15    0 
Id. 


Salammoniac. — Per  cwt.  65s. -00s. 
Sulphur  (Flowers).- Ton  £13. 
„      (RoU-Brimstone). — Per  ton 
£13. 
Sulphuric    Acid    (Pyrites,  168°). — 
Per  ton,  £9  178.  6d. 
Rubber. — Para  fine,  Ud.;  plantation  1st  latex,  9}d.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables 
and  the  rubber  prices  by  W.  T.  Henley  Telegraph  Co.,  Ltd. 


Copper  Sulphate. — Per  ton  £3C. 
Boric  Acid    (Crystab). — Per    ton 

£69. 
Sodium  Bichromate. — Per  lb.  7Jd. 
Sodium  Chlorate. — Per  lb.  4d. 
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Notes. 

The  Work  of  the  Electricity  Commissioners. 

SThe  Report  ^of  the  Minister  of  Transport  on  the 
progress  effected  under  the  Electricity  (Supply)  Acts  for  the 
period  from  June  27,  1920,  to  March  31  last  is  a  record  of 
much  useful  work.  The  date  of  the  report  has  been  altered  so 
as  to  coincide  with  the  financial  year,  as  from  the  1st  April, 
1922,  the  expenses  of  the  Electricity  Commissioners  will  be 
provided  by  contributions  from  the  electricity  supply  industry. 
For  the  first  two  years  the  expenditure  of  the  Commissioners, 
which  amounted  to  £43  500  from  the  period  of  their  appoint- 
ment to  March  31  last,  will  be  met  by  temporary  advances 
from  the  Exchequer. 


Many  Price  Increases. 

During  the  pe;:iod  imder  review  only  three  Special  Orders 
were  submitted  \iy  the  Electricity  Commissioners  for  confirma- 
tion to  the  Minister,  but  the  latter  has  made  no  less  than  159 
orders  for    the  increase  of  the  maximum  jjrices  of  electricity. 
These   Orders   have  been  made  after  consultation  with  the 
Commissioners,  but  we  hope  that  in  future  there  will  be  less 
need  for  the  activities  of  both  in  this  direction,  for  electricity 
supply  authorities  ought  now  to  be  more  concerned  with  a 
reduction  than  an  increase  in  their  charges.     Five  extensions 
of^time   for   carrying   out    compidsory   works   scheduled   in 
Provisional  Orders  and  six  in  the  case  of  special  Acts  were 
granted.     The  revocation  of  six  provisional  orders  has  been 
deferred,  but  orders  to  break  up  private  streets  were  made  in 
sis  instances.     We  are  pleased  to  notice  an  increasing  tendency 
to  allow  overhead  wires,  for  there  were  thirty  orders  jjermitting 
this  course  made  by  the  Ministry,  including  one  which  was 
opposed  by  the  local  authority.     In  the  case  of  Woking  the 
Mimster  sanctioned  a  wayleave  for  part  of  the  route  of  an  over- 
head line  subject  to  special  conditions.     Of  four  applications 
to  the  Minister  foT  the  construction  by  him  of  generating 
stations  or  main  transmission  lines  pending  the  creation  of 
Joint  Electricity  Authorities,  one  was  not  entertained,  two 
were  accepted  subject  to  conditions  which  were  not  fulfilled, 
with  the  result  that  the  applications  have  lapsed.     The  fourth 
application  is  still  under  consideration. 


Electricity  Supply  Progress. 

It  is,  however,  from  the  Report  of  the  Commissioners 
themselves  that  we  get  the  best  insight  into  the  real  progress 
of  the  supply  industry.  Apart  from  their  activities  in 
connection  with  the  reorganisation  of  electricity  supply 
and  the  provisional  determination  of  thirteen  electricity 
districts,  they  have  issued  their  formal  consent  for  the 
erection  of  eight  new  generating  stations  and  four  main 
transnaission  lines,  while  over  120  applications  for  the  extension 
of  existing  generating  stations  have  been  sanctioned.  The  new- 
stations  represent  the  initial  installation  of  150  000  kW  of 
generating  plant,  with  the  possibility  of  further  extensions 
at  a  later  stage,  while  the  authorised  extensions  of  existing 
stations  represent  about  550  000  kW. 


Exercise  of  Borrowing  Powers. 

Over  500  applications  were  received  by  the  Commissioners 
from  local  authorities  for  authority  to  borrow  money  for 
their  electric  supply  undertakings  alud  sanction  was  given  in 
432  cases.  The  total  amount  of  the  loans  sanctioned  was 
£15  181  298,  including  £9  805  990  for  plant  and  £3  428  161 
for  mains  and  services.  The  Commissioners  state  that  in 
every  case  they  have  satisfied  themselves  of  the  necessity  for 
and  the  cost  of  the  proposed  extensions.  And  it  must  be 
pointed  out  that  this  vast  sum,  which  represents  only 
nine  months'  requirements  of  the  industry,  was  borrowed 
on  the  security  of  the  rates,  which  augurs  that  Joint  Elec- 
tricity Authorities  Vould  be  equally  successful  if  the  same 
course  were  followed. 


British  Engineering  Standards  Association. 

The  address  given  by  Sir  Archib.a.ld  Denny  at  the  recent 
annual  meeting  of  the  British  Engineering  Standards 
Association  made  his  audience  realise  not  only  the  vastness 
of  the  work  undertaken  by  this  body  but  the  economical  way 
in  which  its  operations  are  carried  out.  It  will  doubtless  come 
as  a  surprise  to  many  to  learn  that  there  are  now  more  than 
1  500  engineers  engaged  in  helping  the  work  of  the  Association. 
The  time  and  experience  of  these  workers  are,  it  must  be  added, 
given  quite  voluntarily  and  often  at  great  personal  expense 
and  inconvenience.     It  is  therefore  somewhat  unfortunate  to 
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find,  as  Sir  Archibald  Dexxy  pointed  out,  that  the  business 
community  is  not  as  impressed  as  it  should  be  with  the 
commercial  value  of  standardisation,  for  this  is  the  only  con- 
clusion which  can  be  drawn  from  the  difficulty  which  is  found 
in  raising  the  comparatively  small  sum  of  money  required  for 
carrying  on  the  work  of  the  Association.  A  certain  amount 
of  indifierence  is  doubtless  due  to  lack  of  connection  between 
the  engineering  and  the  selling  sides  of  the  industry,  but  we 
agree  with  certain  critics  at  the  meeting  who  suggested  the 
advisability  of  giving  greater  publicity  to  the  doings  of  the 
Association.  For  we  feel  it  is  iu  this  way  that  the  really  excellent 
work  which  is  being  effected  would  best  be  made  more  generally 
known  and  the  financial  results  which  are  so  eminently 
necessary  would  follow.  In  these  columns  we  have  often  called 
attention  to  the  benefits  of  real  standardisation  and  we  are 
therefore  glad  to  learn  that  there  is  a  growing  appreciation 
both  by  the  Government  and  by  the  industry  of  the  vaUie  to 
the  trade  of  the  country  of  an  organisation  such  as  the  British 
Engineering  Standards  Association.  For  our  part,  we  have 
no  doubt  that  as  useful  as  this  Association  has  been  in  the 
past,  it  will  be  even  more  useful  in  the  future. 


The  Story  of  the  Induction  Motor. 

It  is  one  of  the  shortcomings  of  thf  engineering  profession 
that  it  is  not  often  favoured  with  Papers  which  deal  with 
subjects  of  general  interest  and  importance  from  the  historical 
point  of  \ievr.  This  is  a  pity,  as  Papers  such  as  that 
by  Mr.  B.  G.  Lamme,  which  we  publish  on  another  page  of 
this  issue,  have  a  considerable  educational  value,  for  after  the 
lapse  of  time  it  is  possible  to  speak  freely  on  many  developments 
which  have  hitherto  been  obscure  and  to  learn  much  from 
accounts  of  early  troubles  and  mistakes.  Some  of  the  author's 
recollections  of  those  early  days  are  quite  amusing.  We  like 
the  description  of  the  starting  resistance  composed  of  large 
carbon  rods,  used  in  the  experimental  Westinghouse  display 
at  the  Chicago  World's  Fair  in  1893,  which  occasionally  became 
red  hot  and  was  therefore  judiciously  kept  out  of  public  view 
in  the  basement.  Other  exhibits,  too  had  their  humorous 
aspect,  notably  the  A. E.G.  water-rheostat,  which  at  one 
stage  of  the  proceedings  caught  fire  !  Our  chief  impression  on 
reading  this  account,  however,  is  regard  for  the  indomitable 
perseverance  of  these  early  investigators  and  the  highly 
enterprising  action  of  manufacturing  firms  in  so  constantly 
revising  their  methods — in  some  cases  so  rapidly  that  experience 
of  the  defects  of  new  lines  of  motors  was  gained  mainly  at  the 
expense  of  equally  enterprising  purchasers.  It  is  interesting 
to  observe  that,  according  to  Mr.  Lamme,  most  of  the  fund- 
amental, original  work  on  the  induction  motor  was  completed 
at  a  comparatively  earlv  date.  During  recent  years  its 
history  has  been  mainly  one  of  extending  and  perfecting  detail, 
accompanied  by  revisions  of  design  necessitated  by  new 
applications,  e.g.,  in  large  steel  works  where  speed  adjustment 
is  an  important  item.  It  may  be  noted  that  the  use  of  these 
motors  for  electric  ship-propuLsion,  though  occasioning  so  much 
comment,  is  not  regarded  by  Mr.  Lamme  as  a  very  radical 
techiucal  novelty.  The  conditions  met  with  on  shipboard  are, 
in  his  opinion,  easy  to  fulfil  and  the  problems  are  not  so  severe 
as  those  which  are  present,  for  example,  on  railways  and  in 
steel  mills. 


Electricity  Supply  in   Rural  Areas. 

Judging  from  the  number  of  applications  recently  lodged 
with  the  Electricity  Commissioners  for  special  orders,  a  distinct 
revival  in  the  demand  for  electricity  supply  in  smaller  towns 
and  in  certain  rural  areas  is  in  prospect.  This  tendency  is 
good  in  itself.  But  what  is  more  important  is  that  the  move- 
ment is  not  confined  to  any  one  part  of  the  country.  It 
applies  equally  to  industrial  districts  in  close  proximity  to 


the  great  manufacturing  centres  in  the  Midlands  and  the 
north  as  to  isolated  towns  in  purely  agricultural  areas  in 
emate  parts  of  the  country.  This  revival  is,  no  doubt, 
partly  due  to  the  high  price  and  poor  quality  of  gas  and 
partly  to  a  natural  desire  to  offer  the  advantages  derivable 
from  the  use  of  electricity  to  all  who  desire  it.  Unfortunately, 
one  of  the  immediate  results  of  the  proposals  for  the 
reorganisation  of  electricity  supply  and  the  co-ordination  of 
existing  undertakings  has  been  that  several  extension  schemes 
have  been  postponed  and  fresh  consumers  cannot  therefore 
be  connected  because  the  existing  generating  plant  is  over- 
loaded. An  example  of  this  is  to  be  found  at  Oswaldtwistle, 
where  the  urban  council  has  been  anxious  for  some  time  to 
obtain  a  supply  either  from  Blackburn  or  Accringtou.  But 
neither  of  these  corporations  can  meet  the  demand,  though 
Accringtou  has  submitted  proposals  to  the  Electricity 
Commissioners  for  the  extension  of  its  plant  and  the 
Oswaldtwistle  Council  is  urging  the  Commissioners  to  approve 
the  scheme  without  delay  so  that  it  may  have  a  chance  of 
getting  a  much-needed  supply  from  them.  There  are  several 
other  districts  in  a  similar  position  and  it  is  to  be  hoped, 
therefore,  that  some  nleans  will  be  devised  to  meet  the 
situation  and  so  enable  progress  to  be  made  with  the  expansion 

of  the  supply  industry  into  districts  where  it  is  sorely  needed. 

» 

An   East  Anglian   Example. 

Ix  this  connection  it  is  interesting  to  notice  the  progress 
made  by  the  East  Anglian  Electricity  Company  in  many  of 
the  towns  in  Norfolk  and  Suffolk,  i.e.,  small  towns  in 
agricultural  counties.  Already  the  company  is  supplying 
electricity  in  Stowmarket,  Diss,  Xeedham  Market,  Beccles 
and  other  districts  and  a  scheme  has  been  prepared  by  the 
Company's  engineer,  Mr.  Napier  Prentice,  for  the  towns 
of  Framlingham,  Saxmundham,  Leiston  and  Wickham 
Market.  It  was  stated  at  a  public  meeting  recently  that  out 
of  a  sum  of  £4  000  needed  to  give  a  supply  in  Framlingham, 
£2  800  had  been  secured  aud  a  committee  of  ratepayers  had 
been  formed  to  find  the  balance.  The  Company's  publicity 
campaign  in  East  Anglia  is  also  ha\-ing  a  good  effect  and  there 
is  little  doubt  that  other  towns  in  the  neighbourhood  will 
take  similar  steps.  But  what  is  being  done  in  East  Anglia 
can  be  done  in  other  districts  and  now  that  things  are  becoming 
more  stabilised  we  hope  the  Comisany's  example  will  be 
widely  followed. 

Trade  Revival  and  Taxation. 

The  hopes  of  a  trade  revival,  which  were  engendered  by  the 
settlement  of  the  coal  strike,  have  also  increased  the  already 
strong  feelings  of  exasperation  against  Government  interference 
with  industry.  Control,  as  we  understood  it  during  the  war,  is, 
it  is  true,  disappearing  under  the  acid  effect  of  public  opinion, 
but  although  the  Excess  Profits  Duty  is  moribund  its  harmful 
influence  still  exists  and  the  burden  of  excessive  taxation  of 
other  kinds  prevents  a  full  development  of  those  powers  which 
alone  can  restore  our  national  trade  and  prosperity.  It  is 
trite  to  say  that  taxation,  both  indirect  and  direct,  is  \induly 
high,  aud,  although  we  must  regard  this  as  an  ine%-itable  legacy 
of  the  war,  we  can  hope  for  no  mitigation  of  these  evils  while 
the  present  spendthrift  national  policy  continues.  Economists 
have  often  called  attention  to  the  drawbacks  of  taxation  passing 
a  certain  critical  point  and  they  have  also  recognised  that 
to  prevent  revolt  taxation  must  be  fairly  imposed.  This  is 
not  the  case  with  many  of  our  present  taxes.  Indeed,  the 
reformers'  old  cry  that  there  should  be  "no  taxation  with- 
out representation "  might  very  well,  under  present  con- 
ditions, become  "  no  representation  without  taxation."  For 
while  certain  persons  and  trading  bodies  are  taxed  beyond 
endurance,  a  large  majority  of  the  electors  escape  more 
lightlv  than  is  their  due. 
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The  Injustice  of  the  Corporation  Tax. 

The  Corporation  Profits  Tax,  which  the  present  Finance  Bill 
seeks  to  continue  for  another  year,  is  an  example  of  the  unfair 
taxation  to' which  we  have  just  called  attention.  This  tax  puts 
the  limited  liability  companies  in  a  class  by  themselves  and 
imposes  obligations  upon  them  which  private  firms,  individuals 
trading  on  their  own  account  and  salaried  and  professional 
persons  escape.  It  also  discriminates  between  classes  of 
trading  bodies.  For  in  no  other  way  can  we  regard  the  decision 
to  exempt  co-operative  societies  from  its  operations.  The 
result  of  this  exemption  is  that  while  a  million  miners  may 
run  a  co-operative  stores  and  escape  taxation  half-a-dozen 
ex-officers  who  club  together  and  form  a  small  business  will 
be  liable  to  the  new  imposition.  This  may  be  politics,  it  is 
hardly  justice. 

Yet  Another  Government  Department. 

It  has  often  been  stated  that  certain  taxes  which  are  good 
in  themselves  are  in  practice  inadvisable  owing  to  the  difficulty 
of  their  collection.  This  difficulty  forms  one  of  the  most 
practical  objections  to  the  Corporation  Tax,  for  it  has  caused 
the  Inland  Revenue  Authorities  to  set  up  a  new  taxing  depart- 
ment and  to  extract  from  unfortunate  traders  yet  another  set 
of  figures  and  particulars  about  their  businesses.  Further, 
it  may  be  pointed  out  that  the  Corporation  Tax  is  a  tax 
upon  industry,  and  not  upon  income,  and  that  it  would  be 
possible  under  future  Governments  to  increase  it  indefinitely 
and  thus  to  place  all  limited  liability  companies  in  the  country 
in  an  impossible  position.  We  should  have  thought  the 
Excess  Profits  Duty  would  have  been  a  sufficient  example  of 
the  baleful  effect  of  this  sort  of  interference  with  private  enter- 
prise, but  apparently  the  Government,  like  the  Bourbons, 
can  learn  nothing  from  experience. 

Avoiding  Excessive  Taxation. 

TriE  harmful  effect  of  present  taxation  cannot  be  better 
indicated  than  in  the  unabated  tendency  of  Anglo- Colonial 
and  Foreign  Companies  to  change  their  domicile  in  order  to 
avoid  a  double  income  tax.  If  this  movement  continues  at 
the  present  rate  in  a  year  or  two  there  will  be  few  such  com- 
panies with  head  offices  in  this  country.  For  example,  the 
shareholders  of  the  Melbourne  Electric  Supply  Company, 
which  has  expended  over  two  millions  on  successful  electric 
supply  and  tramway  undertakings  in  Melbourne  and  Geelong, 
recently  decided,  without  a  single  dissentient,  to  change  the 
headquarters  of  the  Company  from  London  to  Melbourne. 
The  Compania  de  Electricidad  de  la  Provincia  de  Buenos  Aires 
also  proposes,  in  connection  with  a  scheme  for  the  reorganisa- 
tion of  its  capital,  to  transfer  the  control  from  this  country  to 
Buenos  Aires  ;  and  at  a  meeting  of  the  Vryheid  (Natal) 
Railway,  Coal  &  Iron  Company,  the  chairman  foreshadowed 
the  possibility  of  a  change  in  the  Company's  domicile  to  South 
Africa.  Such  an  exodus  will  undoubtedly  be  not  only  a  great 
loss  to  the  revenue,  but  also  to  the  trade  of  the  country. 
For  while  in  the  past  these  companies  were  large  buyers  of 
British  electric  plant  and  machinery,  with  the  control  in  the 
hands  of  local  colonial  or  foreign  boards  we  are  afraid  there 
wiU  be  little  desire  to  give  us  any  preferential  treatment  over 
foreign  ^products. 


be  a  difficult  position,  but  as  Surrey  wished  to  be  included  in 
the  new  electricity  area  and  Hertford  wished  to  be  excluded 
the  position  of  Sir  H.  Nield  was  equivalent  to  that  of  Mr. 
Facing-Both-Ways  and  gave  him  an  opportunity  not  only  for 
the  display  of  humour,  both  conscious  and  unconscious,  but 
for  the  exercise  of  much  ingenuity  in  producing  arguments 
at  one  time  whv  his^clients  should  be  included  in  the  district 
and  the  otiier  time  why  they  should  be  excluded.  We  suggest 
to  those  legal  lights  who  may  have  to  deal  with  a  similar 
problem  at  other  inciuiries,for  the  supply  of  counsel  is  apparently 
niuch  less  than  the  demand,  that  a  study  of  Sir  H.  Nield's 
procedure  is  a  liberal  education  in  the  art  of  being  at  least 
two  things  to  ;:11  men. 


Facing   Both   Ways  at  the   Inquiry. 

The  huiiiorous  element  at  the  London  Electricity  Supply 
Inquiry  was  provided  by  Sir  H.  Nield  who,  apart  from  his 
eloquence  and  jjcrtinacity  on  all  sorts  and  kinds  of  questions 
connected  with  the  great  problem  of  ekctricity  supply, 
offered  occasion  for  Gilbertian  comment  from  I  he  fact 
that  he  represented  both  the  Surrey  and  Hertford 
County  Councils.     In  happier  surroundings  this  might  not 


Reflections  on  the 
London  Inquiry. 

The  prolonged  inquiry  by  the  Electricity  Commissioners 
into  the  arrangements  for  the  supply  of  electricity  in  the 
London  and  Home  Counties  Electricity  District,  which  lasted 
seven  weeks  and  occup:ed  26  sittings,  has  at  last  come  to 
an  end.  For  anything  like  a  precedent  to  such  a  gathering 
in  bulk  and  importance  we  must  go  back  to  the  year  1889, 
when  Major  Marindin  investigated  the  various  applications 
for  supply  powers  in  London.  The  Electric  Lighting  Act  of 
1888,  which  amended  the  abortive  Act  of  1882,  had  just 
made  electricity  supply  a  business  proposition  and  conse- 
quently the  portioning  of  London  among  the  various  companies- 
became  a  matter  of  urgent  importance. 

A  Former  London  Inquiry. 
On  that  occasion  there  were  13  applications  for  provisional 
orders  and  two  for  licences,  together  with  a  Bill  by  the  Metro- 
politan   Electric    Supply    Company.     The    inquiry   into    the 
various  proposals,  many  of  them  of  a  competing  character, 
began  on  April  3  and  concluded  on  May  1,  1^83,  after  18 
sittings.     We  hope  that  the  result  of  the  present  inquiry  will 
prove  not  less  satisfactory  for  the  supply  industry  than  that  of 
Major  Marindin,  though  the  problem  which  the  latter  had  . 
to  solve  was  quite  different  and  much  less  difficult  than  that 
now  before  the  Commissioners.       It    is  interesting  to    note 
that    one    of    the    applications    in     1889,   when    the   battle 
of  the  systems  of  supply  was  yet  in  its  virulent  infancy,  was 
made  by  the  London  Electric  Supply  Corporation  which  sub- 
mitted a  scheme  by  that  engineer  of  vision  and  foresight, 
Dr.  S.  Z.  DE  Ferranti,  for  a  high-tension  alternating  current 
station  on  the  river  side  at  Deptford.     There  was,  of  course, 
no  precedent-  for  such  a  scheme,  and  though  Dr.  Ferranti 
received  much  support  from  engineers  there  was  an  idea  in 
the  minds  of  some  that  the  proposed  voltage  of  generation' 
and   transmission,    10  000  V,   was   too   high   and   dangerous. 
Fortunately,  Major  Marindin  considered  that  '"  under  proper 
regulations  the  London  Company  should  not  be  prevented 
from  carrying  out  a  scheme  in  which  they  have  the  greatest 
confidence,"  and  to  this  report,  therefore,  may  be  traced  the 
first  real  advance  in  the  supply  of  electricity  for  lighting  and 
power  in  London.     We  trust  that  the  report  of  the  Electricity 
Commissioners  on  the  recent  inquiry  will  prove  to  be  an  equally 
auspicious  stage  in  the  development  of  the  supply  industry. 
Obstruction  and  Irrelevancy. 
Readers  of  The  Electrician  are  already  aware  of  the  various 
developments  at  the  inquiry,  as  we  have  given  as  full  a  report 
of  the  evidence  submitted  on  behalf  of  all  the  parties  as  we 
have  been  able,  or  have  thought  necessary.  For,  in  our  opinion, 
the  proceedings  were  rendered  unnecessarily  long,  partly  owing 
to  the  prolixity  and  irrelevance  of  the  legal  representatives 
of  some  of  the  parties,  partly  owing  to  the  conflicting  views 
of  the  various  local  authorities  interested,  and  partly  owinj; 
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to  the  absence  of  any  general  agreement  as  to  the  principles 
upon  which  a  Joint  Electricity  Authority  should  be  con- 
stituted. It  may  seem  a  little  ungracious,  in  ^^ew  of  the 
extreme  patience  and  tact,  coupled  with  the  firm  grasp  of 
detail,  shown  by  the  Commissioners,  to  criticise  the  conduct 
of  the  inquiry,  but  we  confess  that  at  times  we  wished  the 
Qiairman  had  intervened  and  put  a  stop  to  the  flow  of  irrelevant 
and  factious  loquacity.  It  was  mainly  an  inquiry  into  an 
engineering  problem,  though  important  financial  and  adminis- 
trative questions  were  incidentally  involved,  yet  many  of 
those  present,  including  several  of  the  witnesses,  had  no  clear 
conception  of  any  of  the  issues.  They  seemed  to  us  to  be 
there  for  purely  obstructive  purposes,  to  hinder  and  not  to 
help  in  the  solution  of  one  of  the  most  urgent  and  complicated 
questions  of  the  day. 

Change  or  Plans. 
There  were  two  dramatic  developments  in  the  course 
of  the  proc  edings — shortly  after  the  start  of  the  inquiry 
and  when  the  case  of  the  County  of  London  Electric  Supply 
Company  was  presented.  Each  of  the  three  major  schemes — 
those  of  the  L.C.C.,  the  Conference  of  Local  Authorities  and 
of  the  London  Electricity  Joint  Committee — was  based  on 
the  detailed  information  and  estimates  supplied  by  four  eminent 
consulting  engineers,  and  each  originally  contemplated  the 
formation  of  a  Joint  Authority,  the  acquisition  of  existing 
generating  stations  and  main  transmission  lines  and  the 
erection  of  four  capital  generating  stations.  However,  after 
the  inquiry  was  opened  it  was  annoimced  that  these  proposals 
had  undergone  serious  modification  owing  to  financial  and 
other  reasons.  Supplementary  particulars  and  estimates  were 
placed  before  the  Commissioners  and.  as  an  alternative,  it 
was  proposed  to  adopt  an  elaborate  scheme  of  interlinking 
existing  supply  systems  with  considerable  extensions  of  plant 
at  the  most  economical  of  the  generating  stations. 

Are  Capital  Stations  Necessaey  Now  ? 

By  this  means  it  is  hoped  to  avoid  the  heavy  capital 
expenditure  entailed  by  the  erection  of  the  new  stations, 
at  all  events  for  some  years,  while  all  demands  for  industrial 
power  would  be  met  for  the  next  four  or  five  years.  The 
altered  scheme  would  be  carried  out  in  two  stages,  in  the 
first  of  which  eighteen  of  the  least  efficientof  the  present  stations 
would  be  shut  down  and  in  the  second  twenty-six  others  would 
be  dispensed  with,  leaving  only  ssventeen,  of  which  twelve  are 
at  present  owned  by  companies.  Much  could  be  said  in  favour 
of  this  modified  scheme,  especially  in  view  of  the  dearness  of 
money  and  of  the  relatively  high  cost  of  electrical  plant  and 
mains  compared  with  what  existed  in  191'1.  There  are,however, 
other  factors  to  be  considered,  and  though  a  good  deal  depends 
upon  the  accuracy  of  the  revised  estimates,  the  relative  effici- 
encies of  the  existing  plant  and  of  modern  turbo-generators 
and  the  cost  of  mains,  buildings,  &c.,  must  also  be  taken  into 
consideration. 

Mr.  Merz's  Opinions. 

Mr.  Merz,  always  an  engineer  of  most  optimistic  and 
])rogressive  views,  created  a  great  impression  by  his  evidence. 
He  put  forward  facts  and  figures  which  seemed  to  place  him 
in  sharp  conflict  on  some  points  with  the  engineers  for  the 
schemes  under  consideration  ;  he  pleaded  boldly  for  the  erec- 
tion of  capital  stations  at  once,  and  he  seemed  to  regard  it 
as  an  engineering  heresy,  or  at  least  a  faint  policy,  to  place 
any  hindrance  on  the  erection  of  modern  plant,  more  especially 
for  dealing  with  the  supply  in  the  areas  of  the  County  of 
London  Company,  on  whose  behalf  he  was  giving  evidence. 
His  i)olicy  was  to  anticipate  the  load  and  not  to  wait  for 
the  demand  before  attempting  to  deal  with  it.  There  is 
undoubtedly  much  force  in  this  argument,  for  we  know  from 
past  experience  that  manufacturers  are  reluctant  to  adopt 


the  electric  drive  until  a  supply  is  available,  and  judging  by 
the  success  achieved  in  the  Newcastle  area  and  elsewhere, 
we  believe  Mr.  Merz  is  correct  in  holding  that  plant  should 
be  instantly  available  to  meet  the  demand  that  is  sure  to  come. 
We  should  like,  however,  to  know  something  more  about 
that  150  000  kW  turbine  of  his  at  £3  per  kW  before 
finally  accepting  his  ideas  as  generally  applicable  at  the 
present  time,  though  we  are  aware  that  the  price  of  plant 
has  fallen  and  is  continuing  to  fall.  It  must  also  be  remembered 
that  the  electrical  plant  forms  only  a  portion  of  the  cost  of  a 
modern  electricity  undertaking ;  the  expenditure  on  the 
transmission  lines,  buildings,  &c.,  has  also  to  be  taken  into 
account,  and  the  cost  of  these  is  still  very  much  above  the 
pre-war  standard. 

Eailway  Load  and  Conservatism. 

We  consider  that  the  attitude  of  Mr.  Merz  towards  the  rail- 
way loads  is  the  correct  one.  There  is  no  need  for  the  erection 
of  separate  stations  for  supplying  the  railway  load  and  no 
economy  could  be  effected  by  it  that  could  not  be  obtained  from 
a  bulk  supply  from  a  modern  station.  The  one  real  difiiculty 
is  the  frequency,  and  it  should  not  be  impossible  to  overcome 
that.  Railway  directors  are  extremely  conservative  and  move 
very  slowly  ;  otherwise  the  electrification  of  the  whole  of  the 
suburban  railway  lines  would  have  been  carried  out  long  ago. 
When,  however,  a  fresh  start  is  made  on  this  work,  which  we 
hope  will  be  before  long,  it  will  take  some  years  to  complete 
it ;  the  growth  of  the  traction  demand  will  be  a  progressive 
one  and  it  should  pay  the  railway  companies  to  purchase 
energy  in  bulk  provided  a  suitable  and  sufiiciently  cheap 
supply  is  available. 

Composition  of  Joint  Authority. 

Much  time  was  wasted  on  the  question  of  the  constitution 
and  size  of  the  proposed  Joint  Electricity  Authority,  and  upon 
the  proper  representation  of  the  various  local  authorities 
and  other  interests  on  it.  In  our  opinion,  this  matter,  like 
all  questions  of  constitution  making,  wdll  prove  a  source  of 
endless  trouble  and  of  political  agitation,  unless  some  general 
principles  can  be  laid  down  at  the  outset.  For  instance,  it 
must,  first  of  all,  be  determined  who  are  entitled  to  be  repre- 
sented on  the  Authority  and  then  the  maximum  number  must 
be  decided  upon.  Having  done  this  the  number  should  be 
appointed  or  elected  by  the  several  supply  authorities,  com- 
pany and  municipal,  either  in  proportion  to  the  number  of 
units  sold  per  annum  or  to  the  population  of  the  supply  area. 
Notwithstanding  the  modest,  but  characteristic,  claim  of  the 
Electrical  Trades  Union,  made  through  Mr.  Webb,  for  half 
the  membership  of  the  Authority,  we  cannot  see  that  Labour 
is  entitled  to  any  special  representation  on  the  Authority. 
AU  questions  directly  affecting  the  workers  will  be  decided  by 
the  Industrial  Councils  and  as  Labour  has  no  special  apti- 
tude for  running  electricity  supply  undertakings,  we  sincerely 
hope  that  the  Commissioners  will  pay  no  attention  to  this 
])reposterous  demand. 

Companies'  Tenure. 

Another  subject  upon  which  much  time  was  expended  was 
the  extension  of  the  distribution  rights  of  the  supply  com- 
panies beyond  the  year  1931.  Though  the  majority  of  the 
local  authorities  favoured  the  principle  of  an  extension,  there 
was  some  opposition,  and  it  is  clear  that  there  is  no  general 
agreement  on  the  point  yet.  There  can,  however,  be  no 
doubt  of  the  advisability  of  an  early  settlement  of  the  ques- 
tion, and  in  view  of  its  importance  we  hope  that  the  parties 
will  soon  come  to  terms  on  the  conditions  of  the  extension. 

Poplar  in  the  Limelight. 
Though'the  Poplar  Borough  Council  kept  itself  well  in  the 
limelight   tliroughout   the  inquiry,  there  was  evidence  that 
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their  proposals  were  not  treated  as  a  serious  contribution  to 
the  solution  of  the  problem,  and  towards  the  end  the  Council's 
claim  d\\  indled  to  a  demand  for  a  s  parate  committee  for  the 
East  End.  The  railway  companies  alfo  cut  a  somewhat 
inglorious  figure  at  the  inquiry.  They  appear  to  have  entered 
it  with  fluid  views  and  open  minds,  and  they  seem  to  have 
left  it  in  the  same  delightfully  vague  and  uncertain  mental 
condition. 

Some  Final  Thoughts. 
To  sum  up,  we  do  not  think  that  either  of  the  major  schemes, 
though  each  of  them  contains  much  that  is  useful,  would  form 
an  ideal  solution,  but  whatever  solution  of  the  question  of 
the  London  electricity  supply  problem  is  proposed  by  the 
Commissioners,  whether  a  Joint  Authority  be  suggested  for 
the  wliole  of  the  District  as  provisionally  defined,  or  whether 
the  area  be  di\Tded  up  into  compartments  with  temporary 
separate  committees,  the  position  has  not  been  made  easier 
by  the  failure  to  pass  the  Electricity  Supply  (No.  2)  Bill.  It 
will,  however,  take  some  time  to  carry  out  the  preliminary 
work  entailed  in  the  formation  of  a  Joint  Authority,  and  if  we 
could  hope  to  see  the  Bill,  or  a  modification  of  it,  revived  and 
passed  early  in  the  next  Parliamentary  session,  no  permanent 
injury  would  have  been  done.  Without  some  such  legislation 
as  that  proposed  the  municipal  and  company  undertakers 
cannot  co-operate  fully  in  the  work  of  a  Joint  Authority,  and 
in  the  task  of  reorganising  and  developing  the  supply  industry. 
and  unless  co-operation  is  secured  now  we  are  afraid  that  later 
on  we  shall  have  to  face  a  fresh  agitation  for  the  public  control 
of  such  a  key  industry  as  electricity  supply.  This  would 
indeed  be  a  disaster  for  any  industry,  and  particularly  so  for 
one  which  has  already  sufiered  much  from  rash  legislation,  and 
therefore  we  hope  that  some  means  will  be  found  of  securing  the 
friendly  co-operation  of  both  sides. 


Salaries    of    Technical 
Teachers. 

The  third  Burnham  Committee  has  just  issued  its  report  on 
salaries  scales  for  Technical  Teachers.  As  will  be  remembered, 
the  first  two  Burnham  Committees  dealt  respectively  with 
the  f  daries  of  teachers  in  Primary  and  Secondary  schools, 
but  \he  technical  branch  of  the  profession  has  had  to  wait  a 
considerable  time  for  a  reasonable  adjustment  of  their  emolu- 
ments. As  we  have  often  pointed  out  the  salaries  offered  to 
men  whose  qualifications  have  necessarily  to  be  high  were 
scandalously  low,  and  the  ultimate  effect  must  have  been  that 
•the  ranks  of  technical  teachers  would  have  been  seriously 
thiimed.  There  has,  in  fact,  been  a  shortage  for  some  time 
now  and  the  salaries  offered  have  not  attracted  men  from 
the  practical  world,  which  in  technical  training  is  a  grave 
disadvantage. 

The  Classification  of  Teachers. 
This  teport  of  the  Standing  Joint  Committee — known  better 
as  the  Burnham  Committee — begins  by  classifying  technical 
teachers  into  five  grades,  viz.,  Principals,  Heads  of  Departments, 
Graduate  Assistants,  Non-graduate  Assistants  and  Instructors. 
Of  these  five  grades  the  Committee  has  only  found  it  possible 
to  forniulate  by  agreement  scales  for  the  Graduate  Assistants 
and  the  Non-graduate  Assistants,  but  it  strongly  recommends 
all  local  Education  Authorities  to  formulate  their  own  scales 
for  Principals,  Heads  of  Departments  and  Instructors.  The 
difficulty  in  the  way  of  a  national  scheme  for  these  classes  k 
said  to  be  due  to  the  varying  types  of  technical  schools  and  to 
the  differing  local  conditions. 
jThe  scales  for  the  graduate  and  non-graduate  assistants 


are  practically  identical  with  the  scales  for  the  corresponding 
assistants  in  secondary  schools.  Graduate  assistants  (men) 
commence  at  £240  and  rise  by  £15  annual  increments  to  £500 
ill  England  and  Wales  except  London,  where  the  minimum  and 
maximum  are  £50  greater.  Women  graduates  start  at  £225 
and  rise  to  £400  by  £15  increments,  except  in  London,  where 
the  minimum  is  £275  and  the  maximum  £440.  In  the  case  of 
the  non-graduates  (men)  the  scale  is  £190  rising  to  £400  by 
increments  of  £12  10s.,  except  in  Loudon,  where  the  minimum 
is  £210  and  the  maximum  £450  ;  whilst  for  women  the  scale 
is  £177  10s.,  rising  to  £320  by  increments  of  £12  10s.,  except  in 
London,  where  the  minimum  is  £197  10s.  and  the  maximum 
£360. 

Scales  Still  too  Low. 
We  are  bound  to  say  that  we  feel  some  surprise  at  the  fact 
that  the  technical  men  have  not  received  a  higher  award  than 
their  secondary  brethren.  This  is  not  to  suggest  anything 
derogatorv  regarding  secondary  school  work  or  teachers.  But 
they  themselves  would  be  the  first  to  admit  two  very  important 
points  for  which  the  technical  teacher  should  have  some  recog- 
nition, namely,  that  the  average  technical  teacher  must  have 
practical  works  experience  in  addition  to  academic  qualifica- 
tions and  teaching  ability  and  further,  generally  speaking, 
he  must  do  a  great  deal  of  his  teaching  work  at  night  and  so 
suffer  the  discomforts  of  the  split-shift  system. 

Works  Experiexce. 

We  note  that  there  is  one  concession  made  for  works  experi- 
ence. Time  spent  in  the  industry  or  in  professional  or  research 
work  after  the  age  of  21  years  may  be  approved  as  "  service  " 
in  determining  at  what  point  on  the  scale  a  teacher  should  be 
placed,  provided  that  not  more  than  five  years,  or  in  special 
cases  seven  years,  shall  be  so  counted.  Alternatively  such 
time  and  experience  may  be  regarded  by  a  local  Education 
Authority  as  a  qualification  to  one  who  is  not  already  a  graduate 
which  would  entitle  the  individual  to  be  placed  on  the  graduate 
scale.     This  is  a  very  proper  concession. 

Satisfactory  Breadth  of  Thought. 

The  additions  to  the  scales  are  similar  to  those  of  the  se- 
condary teachers,  and  we  note  the  insertion  of  a  useful  phrase 
in  the  expression  "  For  a  good  Honours  Degree  or  its  Techno- 
logical equivalent  as  determined  by  the  local  Education  Autho- 
rity, to  the  minimum  £25  ;  to  the  maximum  £50."  We  are 
glad  to  note  the  recognition  of  the  education  authorities  that 
attainments  are  not  only  to  be  measured  by  University  achieve- 
ments. This  recognition  indicates  that  there  was  some  breadth 
of  thought  on  the  committee  and  we  only  hope  that  the 
local  Education  Authorities  will  show  an  equal  breadth  in 
their  "  determinations." 

The  date  of  application  of  the  scale  is  from  April  1,  1921. 
In  this  respect  the  technical  teachers  will  suffer  in  comparison 
with  the  primary  and  secondary  teachers,  and  it  is  difficult  to 
see  any  reason  why  they  should.  The  cry  for  economy  may  be 
a  political  reason,  but  it  cannot  be  regarded  as  a  just  one, 
especially  as  the  technical  teachers  were  distinctly  given  to 
understand  that  their  case  would  not  be  prejudiced  by  the 
fact  that  it  had  to  be  considered  after  the  other  two  branches 
had  been  disjoosed  of. 

On  one  point  it  is  to  be  presumed  that  everyone  will  agree. 
Lord  Burnham  has  rendered  a  very  valuable  service  to  the 
nation  by  his  work  on  these  committees  and  his  efforts  to  draw 
up  national  scales  of  salaries  must  make  for  a  better  all  roimd 
standard  of  education.  The  scales  may  not  be  all  that  can  be 
desired,  but  they  do  mark  a  very  decided  advance  over  existing 
conditions,  an  advance  which  we  cordially  welcome. 
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A   oNew^   Instruinent  for   Measuring    Frequency 
and   other   Quantities. 


Br    R.    C.    CLINKER.  M.I.E.E. 


Principle. 
A  well-kno-KH  experiment,  originally  shown  by  Prof.  Elihu 
Thomson,  consists  in  placing  a  metal  ring,  A,  around  a  lami- 
nated iron  core,  B,  which  latter  is  magnetised  by  an  alternating 
current  in  the  coil,  D  (see  Fig.  1).  When  the  current  is  switched 
on,  the  ring  is  repelled  by  the  coil  and  shot  ofi  the  core.  A 
solid  ring  is  generally  used  for  the  experiment,  but  a  .short- 
circuited  multi-turn  coil,  of  course,  also  exhibits  this  repulsionj 
The  explanation  of  the  repulsive  force  Lies  in  the  fact  that, 
owing  to  the  inductance  of  the  coil,  the  current  in  it  is  dis- 
placed nearly  ISO  deg.  from  the  flux.  Now  it  is  clear  that  if 
the  induced  current  be  reversed  in  phase — i.e.,  be  turned 
through  180  deg.  with  respect  to  the  flux — the  force  will  be 


D 


reversed,  and  the  coil  attracted  on  to  the  core.  This  can  be 
effected  by  connecting  a  condenser  across  the  coil.  The 
capacity  value,  C,  of  this  condenser  must  not  be  too  large. 

It  must  clearly  be  less  than  the  resonant  value  — ^  (where  co 

=2nf  and  i=inductance  of  coil),  in  order  to  produce  a  phase 
displacement  and  an  attractive  force. 

Let  us  suppose  that,  with  the  coil  near  the  end  of  the  core, 
the  capacity  is  only  slightly  less  than  the  resonant  value 
(Fig.  2).  The  coil,  if  freely  supported,  is  then  drawn  along 
the  core,  as  shown  by  the  arrow.  But,  as  it  moves,  its  eiiective 
inductance  increases,  and  at  a  certain  point  the  resonant  con- 
dition exists,  where  oj^LC=l.  In  this  position  the  mean  force 
becomes  zero,  as  the  phase  of  the  current  is  now  in  quadrature 
with  the  flux.  Further  movement  would  produce  a  repulsive 
force,  and  so  the  coU  remains  in  stable  eqxiilibrium  at  the 
position  of  resonance.  It  will  be  noted  that  the  coil  has  so 
moved  as  to  "  tune  "  its  circuit  to  that  of  the  primary.     It 


forms,  therefore,  a  self-tuning  system,  which  restores  the 
quadrature  relation  of  current  and  flux  whenever  that  relation 
is  disturbed. 

Witli  the  coil  in  this  position  of  equilibrium,  let  ns  consider 
the  efiect  of  variation  of  frequency  upon  it.  An  increase  of 
frequencj-  calls  for  a  re-tuning,  and  the  coil  moves  away  from 
the  primary  so  as  to  reduce  its  inductance  by  the  requisite 
amount,  and  again  find  the  resonant  point.  A  decrease  of 
frequency  lias  the  opposite  effect,  and  the  coU  is  drawn  towards 
its  primary.  On  the  other  hand,  a  change  of  flux  intensity 
produces  no  movement,  but  merely  increases  the  stability  of  the 
moving  coil. 

It  will  be  seen  from  the  above  that,  with  constant  inductance 
and  capacity,  the  position  of  the  coil  depends  upon  frequency 


only,  and  the  arrangement  is,  therefore,  very  suitable  for  a 
frequency  meter.  It  is  only  necessary  to  pivot  the  coil  freely, 
balance  it,  provide  a  scale,  and  calibrate  in  cycles  per  second. 

Openness  of  Scale. 
The  distance  between  two  scale  divisions  corresponds  to  a 
certain  change  of  effective  inductance  as  the  coil  moves  from 
one  position  to  the  other.  The  larger  the  rate  of  change  of 
inductance  with  position,  therefore,  the  closer  will  be  the  scale 
of  frequency,  and  vice  versa.  To  open  out  the  scale,  a  con- 
stant external  inductance  may  be  placed  in  series,  as  this 
reduces  the  rate  of  change  of  the  total  inductance  of  the  moving- 
coil  circuit.  By  this  means  an  exceedingly  open  scale  may 
be  obtained.  Fig.  3  shows  a  station  type  of  meter  having 
2  in.  of  scale  for  1  cycle  per  second  change,  enabling  the  fre- 
quency to  be  accurately  read  at  a  considerable  distance.    There 


is  no  difficulty  in  obtaining  high  torque — i.e.,  large  stabilising 
force — even  with  such  an  openness  of  scale,  and  the  latter  may 
be  exceeded  if  desirable. 

Erroe.s. 

As  shown  above,  there  is  no  error  due  to  the  variation  of  supply 
voltage  over  a  considerable  range.  The  stabilising  torque 
becomes  weak,  of  course,  at  voltages  very  much  below  normal. 
At  voltages  very  much  above  normal,  when  saturation 
approaches,  a  changed  distribution  of  flux  may  introduce 
error.  A  variation  of  voltage  in  the  ratio  of  1  to  3,  however, 
does  not,  with  careful  design,  affect  the  reading  appreciably. 

Variation  of  resistance  in  the  mo^•ing  coil  circuit  produces 
no  change  of  deflection.  Clearly  this  follows  from  the  fact 
that  such  variation  does  not  change  the  p'  ase  of  the  moving 
coil  current.  Hence  the  instrument  is  free  from  awy 
temperature  error  due  to  change  of  resistance. 

The  effect  of  harmonics  in  the  wave  form  of  the  applied 
E.M.F.  can  be  reduced  to  a  very  small  value  if  the  resistance 
of  both  coils  is  kept  low. 

A  test  was  made  upon  the  instrument  shown  in  Fig.  3. 
-Harmonic  E.M.F.s  were  introduced  into  the  circuit  in  varying 
amounts  by  an  auxiliary  alternator,  the  result  showing  that  a 
triple  harmonic  having  43  per  cent,  of  the  amplitude  of  the 
fundamental  produced  an  error  of  only  J  cycle  in  50.  A 
harmonic  of  five  times  fundamental  frequency  and  43  per  cent. 
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amplitude  showed  a  still  smaller  error.  Such  magnitudes  of 
harmonics  represent  far  more  distorted  E.M.F.  waves  than 
occur  normally  in  practice. 


Use  of  Instrument  for  other  Measurements. 

From  the  foregoing  it  is  clear  that  the  instrument  may  be 
used  also  to  measure  capacity  and  inductance.  An  instrument 
for  the  former  purpose  is  shown  in  Fig.  4.     For  this  measure- 


ment a  permanent  capacity  is  connected  to  the  moving  coil 
of  such  value  that  the  pointer  stands  at  zero  at  the  normal 
frequency.  The  instrument  is  then  calibrated  by  connecting 
known  capacities  to  the  moving  coil  terminals  and  noting  the 
reading.  Or  it  may  be  calibrated  by  applying  known 
frequencies,  and  calculating  the  corresponding  values  of 
capacity.  This  can  readily  be  done  by  noting  that  the 
frequency  is  proportional  to  the  square  root  of  the  capacity. 
For  instance,  the  change  of  deflection  produced  by  increasing 
the   frequency  from   50   to   60   cycles  is   also   produced    by 

increasing  the  capacity  in  the  ratio  ,pJ.„' 

(50)- 

The  instrument  shown  in  Fig.  4  was  made  for  quicklv 
measuring  the  capacities  of  magneto  condensers.  A  short 
scale  of  frequency  was  provided  near  the  zero  to  enable 
correction  to  be  made  for  any  variation  of  supply  frequency. 

For  measuring  inductance,  the  instrument  has  a  '"  control  " 
condenser  ct^nected  to  it,  to  stabilise  the  pointer  at  any  desired 
reading.  Any  series  inductance  now  introduced  into  the 
circuit  is  at  once  balanced  by  an  equal  reduction  of  inductance 
as  the  moving  coil  "  retunes  "  itself,  and  indicates  the  change 
of  inductance  on  the  scale. 

There  are  various  forms  in  which  the  instrument  may  be 
constructed,  but  that  described  above  is  the  simplest  and 
gives  an  arrangement  which  is  almost  ideal  for  the  accurate 
measurement  of  commercial  frequencies.  For  high  frequencies,, 
other  forms  are  preferable. 

The  constants  of  the  instrument  remain  the  same  for 
widely  varying  frequency.  For  instance,  a  change  of 
frequency  from  50  to  500  cycles  per  second  requires  a  reduction 
of  capacity  in  the  ratio  of  100  :  1  very  closely,  in  order  to 
maintain  the  same  scale  reading. 

The  writer  is  indebted  to  the  British  Thomson-Houston 
Company,  Ltd.,  for  permission  to  publish  the  above  account 
of  an  instrument  invented  and  developed  in  their  laboratory. 


The    Extension   of    the  Valtellina    Rail^  ay  from 

Lecco   to   Milan.* 


By    G.    HULDSCniNER. 


In  one  way,  the  Valtellina  RaOway  is  th?  cradle  of  main- line 
electric  traction  in  Europe,  because  this  was  the  first  successful 
conversion  of  a  heavy  service  from  steam  to  electric  operation.  When 
the  Italians  at  the  beginning  of  this  century  chose  the  three-phase 
system,  no  alternative  was  available  for  the  service  conditions. 
The  results  have  proved  the  soundness  of  the  choice.  The  original 
electrified  section  is  shown  in  Fig.  1.  It  includes  the  sections  from 
Lecco-Colico-Chiavenna  and  Cohco-Sondrio — a  total  length  of 
106  km.,  aU  of  which  is  single  track.  It  carries  the  traffic  from 
Spliigen,from  the  Bernina  Railway,  and  from  Stilfser  Joch  to  Milan, 
and  is  thus  essentially  a  tourist's  route.  The  goods  traffic  is  not  so 
great.  The  route  is  very  steep  and  along  the  lake  Lecco-Colico,  3.3  per 
cent,  is  in  tunnels,  50  per  cent,  in  curves  of  small  radius  ;  inclines 
(up  to  22  in  1  000),  and  declines  alternate  in  rapid  succession. 

The    ORIGtNAL   ELECTRIFICATrOX. 

When  electric  traction  commenced  in  1902,  the  Italian  main  lines 
had  not  been  taken  over  by  the  State,  but  the  State  strongly  en- 
couraged the  electrification.  Practically  the  whole  of  the  oi'iginal 
electrical  equipment  was  supplied  by  Ganz  &,  Company,  of  Budapest. 
The  power  is  supplied  from  the  Morbegno  station  (see  Fig.  1)  on  the 
river  Adda,  the  head  being  3.5  m.,  and  the  intake  canal  4-8  km.  long. 
There  are  three  Francis  turbines  coupled  to  Siemens- Schuckert 
three-phase  generators,  each  supplying  1  0.50  kW  at  a  power  factor 
of  0-7,  a  fi  "quen:-y  of  15  cycles  per  second,  arid  a  pressiu-e  of  20  000  V. 
Except  in  the  tunnels  the  transmission  lines  are  carried  on  the  poles 
supporting  the  overhead  conductors  to  nine  transformer  stations, 
each  (with  one  exception)  containing  one  -300  kVA,  three-phase 
transformer  with  the  ratio  20  000/3  000  V.  The  transformer  can 
carry  500  per  cent,  overload  for  short  periods.  Each  of  the  overhead 
conductors  consists  of  two  8  mm.  wires,  6  m.  above  the  rail-head. 

The  original  electric  rolling  stock  consisted  of  10  motor  coaches 
and  two  locomotives.     A  53  ton  motor  coach  could  haul  five  to 

*  Abstracted  from  the  "Elektrotjchnische  Zeitichrift,"  Vol.  XLIL,  p.  556. 


seven  coaches  (load  about  150  tons)  up  inclines  of  10  in  1  000  at 
65  km.  per  hr.  A  motor  coach  has  two  bogies,  each  with  two  motors, 
the  hollow  motor  armatures  being  centred  about  the  driving  axles, 
so  that  the  wliole  weight  of  the  motors  is  spring-borne.  The  two 
motors  of  a  bogie  are  wound  for  3  000  and  300  V  respectively — the 
latter  serving  as  a  cascade  motor  to  the  former.  The  two  loco- 
motives have  four  axles,  and  round  each  axle  is  mounted — as  in 
the  motor  coaches — a  3  000  V  motor  of  llOkW.  A  locomotive 
weighs  46  tons,  and  develops  a  maximum  draw-bar  pull  of  8  000  kg 
at  30  km.  p?r  hr. — the  only  rumiing  speed. 

MOEE   POWEEFTJL   LOCOMOTIVES. 

To  deal  with  the  rapidly  increasing  traffic,  three  more  powerful 
locomotives  of  type  1-C^l  were  ordered  from  Ganz  &  Company  in  1903. 
These  hav^e  a  total  weight  of  62  tons,  an  adhesive  weight  of  42  tons, 
an  output  of  750-900  kW,  and  two  running  speeds  of  31  and  62  km.  per 
hr.  They  exert  a  force  of  9  300  kg.  at  the  wheel  rim  diuing  starting. 
The  direct  drive  was  dispensed  with,  the  motors  (two  per  locomotive) 
were  mounted  higher,  and  the  method  of  driving  through  frames  and 
coupling  rods — now  so  widely  adopted — was  introduced  as  a  novelty. 
A  motor  consists  of  two  parts — a  high  and  a  low-voltage  part,  the 
two  working  in  cascade  at  the  lower  speed,  and  the  former  working 
alone  at  the  higher  speed.  " 

In  1906  four  further  locomotives  were  supplied  by  Ganz  &  Com- 
pany, simOar  to  the  foregoing,  but  with  high-voltage  motors  only 
having  8  and  12  poles  ;  so  that  by  using  one  or  other  motors  or  the 
two  in  series,  three  ruiming  speeds  are  obtained — viz..  25,  42  and 
62  km.  per  hr.  The  force  at  the  wheel  rim  is  then  9  200,  7  200  and 
6  500  kg.,  respectively,  corresponding  to  625,  900  and  1  100  kW. 

In  the  saraeyear,three  1-C-l  locomotives  should  have  been  delivered 
by  Brown,  Boveri  &  Company,  but  by  agreement  these  were  trans- 
ferred to  the  Simplon  Tunnel.  These  locomotives  had  two  speeds, 
34  and  68  km.  pjr  hr.,  obtained  by  changing  the  number  of  poles 
from  16  to  8. 
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Later  for  the  good    traffic,  locomotives  of  the  E  type,  as  used  on 
the^Giovi  line,  were  employed. 

Results  of  Traffic  Development. 

Traffic  on  the  Valtellina  Railway  was  nearly  doubled  in  the  year 
fcllowing   elctrification,  and  in  May,    1914,   there  ran  dailj-   .39 


(ki  Milan 


Railnay         ^ 
Power  Station 
Sub-Station 
20,000  V,  Cable 
ZO.OOOW,   Twin-Cable 
20,000  V,  Duplicate 
Overhead  Lines  • 

Fig.  1. — 5Iap  of  the  Valtellina  Railway. 

passenger  and  49  goods  trains.  In  consequence  of  the  increasing 
traffic  the  following  works  had  to  be  carried  out  between  1905  and 
1915 : 

1.  New  sub-stations  at  Lecco,   Chiavenna,   Morbegno   and  ex- 
tensions at  Colico. 


sections  ( 10  mm-).     The  presence  of  a  single  overloaded  high-tension 
line  was  foimd  to  give  rise  to  manifold  troubles. 
5.  Introduction  of  buffer  sections. 

Extensions  from  Leccc  to  Milan. 

The  increasing  traffic  on  the  Valtellina  Railway  and  the  growing 
industrial  importance  of  the  district  around  Lecco  soon  rendered 
it  necessary  to  improve  connections  with  Milan.  Between  1913 
and  1915  the  section  Lecco-Monza  was  electrified,  but  the  extension 
to  Milan  had  to  be  postponed,  and  has  not  yet  been  carried  out. 
The  section  Lecco-Monza  has  a  length  of  .37-3  km.,  of  which  7  km. 
is  double  track.  The  section  Monza-Milan  to  be  completed  is 
14  km.  long. 

The  section  Lecco-Calolzio  is  fed  from  the  original,  station  at 
Morbegno  (see  Fig.  1).  The  section  Calolzio-Monza  is  supplied  from 
a  new  station  at  Robbiate,  built  by  the  Italian  Edison  Company  in 
Milan,  which  also  supplies  energy  to  the  Milan  tramways  and  owns 
an  extensive  network.  There  are  three  sub- stations  belonging  to  the 
company,  and  there  is  another  at  Calolzio  belonging  to  the  railways. 


Fio.  2. — Standard  StrspEN-siox  of  Overhead  Lines  from  Poles. 

The  power  station  Robbiate  is  on  the  River  Adda,  close  to  the 
power  station  Paderno,  also  belonging  to  tlie  Edison  Company,  and 
in  operation  since  1898.  The  intake  for  the  former  station  is  above 
that  of  the  latter,  but  the  station  itseK  is  further  down  stream, 
whereby  a  head  of  39  m.  is  obtained.  There  are  six  turbines,  running 
at  315  revs,  per  min.,  four  of  which  drive  A.E.G.  generators  of 
4  600  kW  at  42  cycles ;  while  each  of  the  other  two  is  coupled  to 
two  generators,  one  a»  above  and  the  other  a  Brown- Boveri  alter- 
nator giving  4  000  kW  at  15-8  cycles  for  the  railways. 

The  three  Edison  sub-stations  are  equipped  with  four  single- 
phase  Brown-  Boveri  transformers,  built  for  750  kVA,  20  000  to  3  400  V 
and  15-8  cycles.  Three  of  these  are  joined  in  delta,  while  the 
fourth  serves  as  a  reserve.  The  transformers  are  oil-cooled  without 
water  circulation,  and  can  withstand  100  per  cent,  overload  for  one 
hour. 

The  overload  construction  is  the  same  as  that  adopted  on  the 
Giovi  and  Mont  Cenis  lines  (see  Fig.  2).  Each  conductor  consists 
of  two  copper  wires,  each  100  mm-  in  cross-section.      For  fixing 


Fio.  3. — Express  Locomotive  (Westinohouse)  for  Valtellina  Railway. 


2.  .A.  portable  transformer  station  consisting  of  a  430  kVA  trans- 
former witli  equipment  mounted  on  a  goods  truck.  This  has  done 
good  service  in  case  of  breakflowns  from  static  discharges,  &c. 

3.  Replacement  of  wood  pole.s  by  .Marmesraann  tubes. 

4.  Duplicating  all  the  high-tension  lines  and  using  larger  cross- 


metal  parts  to  the  ins\ilators.  the  latter  have  a  layer  of  rubber,  on 
which  copper  is  dcpo.-^itid  electrolytically.  The  coppered  part  is 
then  tapped,  which  enables  the  insulator  to  be  screwed  to  the  metal 
part.  Though  this  method  is  expensive,  it  dispenses  with  cement 
and  its  consequent  troubles. 
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Locomotives. 

Locomotive  equipment  was  supplied  by  Westinghouse,  by  Brown, 
Boveri  and  by  Oerlikon  Company. 

The  Westinghouse  locomotives  are  of  particular  interest  {see 
Fig.  3).     The  chief  details  are  : — 

Tvpe  ]-C-l 

Diameter  of  drii-ing  wheels     1  630  mm. 

Diameter  of  pony  wheels 9fi0  mm. 

Length  over  buffers 11  006  mm. 

Total  weight 73  tons 

Adhesive  weight    45-51  tons 

Weight  of  mechanical  part 33  tons 

Weight  of  electrical  part     40  tons 

Speeds  at  16|  cycles    37-5.  50,  75  and  100  km/hr. 

Output    1250,  1  670,  2  600  and  2  200  H.p. 

Pull  at  wheel  rim 9-9,  9-5  and  6  tons 

Ma.ximum  pull       12  tons 

The  locomotive  has  no  fixed  wheel  base.  The  middle  driving  axle 
has  25  ram.  and  the  outside  driving  axles  20  mm.  side  play.  The 
pony  axles  form  bogies  with  the  neighboming  driving  axles.  The 
two  motors  are  mounted  high,  and  the  power  is  transmitted  through 
triangular  frajnes  and  coupling  rods. 

The  motors  are  not  fixed  rigidly  to  the  frame,  but  suspended 
elastically,  as  in  the  earher  Valtellina  locomotives,  each  stator 
resting  on  four  strong  spiral  springs  fixed  to  the  frame.  The  rotor 
has  two  sets  of  bearings,  one  set  in  the  stator  end  shields,  the  other 
fixed  to  the  frame.  By  adjiLsting  the  spiral  springs  supporting  the 
stator,  the  latter  can  be  entirely  unloaded,  which  is  good  for  smooth 
running  and  the  small  gap  (2  mm.).  The  double  collecting  bows  are 
of  the  standard  pattern  in  use  on  the  Italian  railways,  and  similar 
to  those  used  by  Brown,  Boveri  on  the  Simplon  locomotives. 

Locomotive  Electrical  Equipment. 

The  current  passes  from  the  bows'  into  the  overload  oil  switrches, 
and  the  choking  coils  to  the  main  switch  and  reverser.  Thence  it 
pa-sses  either  direct  to  the  stators  or  through  a  Scott-connected 
transformer.  At  two  of  the  four  speeds  the  motors  are  supplied  with 
two-phase  current  from  the  Scott-coimected  auto-transformer. 
There  are  seven  slip-rings  per  motor,  four  at  one  end  of  the  shaft, 
thre«  at  the  other.  The  slip-rings  extend  beyond  the  frame.  The 
control  is  operated  electropneumatically.  There  are  four  forward 
speeds  and  two  reversing  speeds,  the  latter  corresponding  to  the  two 
lowest  forward  speeds. 

The  main  motors  are  induction  motors,  each  having  a  maximum 
output  of  950  kW.  There  are  four  speeds,  two  for  operation  with 
t  hree- phase  cun'ent  at  3  000  to  3  300  V,  and  two  with  two-phase  cuiTent 
at  3  300  to  3  600  V.  The  rotor  leads  are  carried  to  the  shp-rings 
through  the  hoUow  shaft.  The  open  rotor  slots  are  closed  by 
brass  wedges.  As  three-phase  the  motors  have  eight  poles,  as  two- 
phase  sis  poles ;  in  either  case  the  motors  can  be  cormected  in 
parallel  or  in  cascade.  The  connections  for  the  four  speeds  are 
described  in  detail.  Pneumatically-operated  controllers  are  attached 
to  the  motors. 

Details  of  Liquid  Resistance. 
The  liquid  resistance  possesses  novel  features.  It  consists  of  a 
metal  tank  with  cooling  ribs  and  plate  electrodes,  between  which  the 
electrolyte — a  soda  solution — closes  the  circuit,  when  the  solution 
is  raised  by  compressed  air.  The  valve  controLUng  the  air  is 
operated  manually  by  a  lever  in  the  driver's  cabin,  but  is  also  con- 
trolled by  a  spring  which  is  actuated  by  the  moving  part  of  an 
electromagnetic  wattmeter.  The  cuiTent  coil  of  the  wattmeter  is 
in  the  earthed  phase,  and  the  pressure  coil  is  between  the  two 
overhead  lines.  To  each  power  input  to  the  locomotive  there  is  a 
definite  position  of  this  regulator  and  consequently  of  the  valve 
which  admits  air  to  the  liquid  resistance.  At  starting,  the  driver 
places  the  lever  in  a  certain  position,  thereby  admitting  air  to  the 
Ii(inid  starter,  and  causes  the  train  to  start.  If  now  the  input 
increases  beyond  the  value  corresponding  to  the  lever  position,  the 
deflection  on  the  wattmeter  is  increa.sed  accordingly,  and  by  means 
of  the  spring  partly  closes  the  air  valve  thereby,  and  so  reduces  the 
input  to  the  proper  amount.  In  tliis  way  the  locomotive  auto- 
matically takes  a  constant  input  dming  starting,  this  input  being 
determined  by  the  position  of  the  levers.  Pulsations  in  the  supply 
pressure  are  also  compensated  for  in  tliis  manner.  When  fuU  speed 
is  attained,  the  liquid  starter  is  automatically  short-circuited.  The 
volume  of  soda  solution  is  about  900  litres,  and  the  liquid  is  actively 
circulated  to  assist  cooling. 

Trial  Results. 
In  the  trials,  the  temperature  rise  of  the  stator  copper  was  69-5^C., 
the  speed  being  75  km.  per  hr.,  and  the  draw-bar  pull  9  500  kg.     The 
electrical  performances  of  the  motors  were  determined  in  the  usual 


way  from  no-load  and  short-circuit  tests.  At  the  two  highest 
speeds  and  exerting  a  puU  of  5  000  to  10  000  kg.,  the  motor  effi- 
ciency was  about  0-955,  and  the  power  factor  0-87  to  0-93.  With 
the  motors  in  cascade  and  two-phase  connection  (50  km.  per  hr),  the 
efficiency  was  0-915-0-89,  and  the  power  factor  0-66-0-77  ;  and  with 
three-phase  connect  ion  (37-5  km.  per  hr.)the  efficiency  isO-925  to  0-875, 
and  the  power  factor  0-715  to  0813.  The  transformer  partly  accounts 
for  the  lower  figures  with  the  two-phase  connection.  With  a  340-ton 
load  on  a  straight  level  track,  the  train  was  started  20  times  from 
rest  to  the  bottom  speed,  with  intervals  of  120  seconds,  and  a  tem- 
perature rise  of  71°C.  in  the  electrolyte  was  measured. 

In  the  starting  trials  with  the  dynamometer  coach,  and  a  load  of 
348  tons,  a  speed  of  70  km.  per  hr.  on  an  incline  of  11  in  1  000  was 
reached  in  267  seconds,  the  drawbar  pull  averaging  7  800  kg.,  and 
reaching  a  maximum  of  12  000  kg. 

Hauling  with  two  locomotives  was  found  to  be  very  satisfactory, 
the  load  distributing  itself  uniformly  between  the  two  engines.  If 
the  wheels  are  differently  worn,  this  can  be  compensated  by  not 
completely  short-circuiting  the  resistance  of  the  locomotive  with  the 
higher  speed.  Experience  has  sho-mi  that  the  efficiency  is  not 
seriously  influenced  thereby.  The  above  locomotives  have  often 
worked  together  with  the  E  type  Giovi  locomotives  mthout  causing 
undue  disturbances. 

Energy  Consumption. 

The  energy  consmnption  of  the  new  locomotives  on  the  Jlonza- 
Lecco  line  was  found  to  be  23-2  W  per  ton  kilometre  for  the  total 
weight  and  28  W  per  ton  kilometre  for  the  hauled  load.  Taking 
the  gradients  and  ciu-ves  into  account,  these  figures  are  reduced  to 
18-38  and  22-1  respectively. 


Fig.  4. — Express  Locomotive  (Brown,  Boveri  and  Oerlikon)  for 
Valtellina  Railway. 

The  locomotives,  supplied  by  Brown,  Boveri  and  by  the  Oerlikon 
Co.,  are  of  the  type  shown  in  Fig.  4.     The  chief  details  are —  ^  i<^ 

Type  ."^ 2-C-2 

Diameter  of  driving  wheels  1630  mm. 

Diameter  of  pony  wheels  960  mm. 

Length  over  buffers    13  370  mm. 

Total  weight    92  tons 

Adhesive  weight 49-5  tons 

Weight  of  mechanical  part 50  tons 

Weight  of  electrical  part 42  tons 

Speeds,  outputs  and  dj-awbar  pulls  are  the  same  as  for  the  above 
Westinghouse  locomotives,  the  four  speeds  being  obtained  by 
changing  the  number  of  poles  and  by  cascade  connection.  The 
efficiency  varies  from  0-89  to  0-97,  and  the  power  factor  from  0-68  to 
0-93.  Further  details  of  these  machines  have  been  described  else- 
where. 


Electricity   Supply   at   Accrington. 

An  inquiry  was  held  at  Acorington  last  week  into  the  application  of 
the  Corporation  for  sanction  to  borrow  £150  000  for  est<>nsions  of  the 
electricitj^  undertaking.  It  was  explained  that  the  Corporation  had 
sold  two  "old  sets  of  plant  for  £7  600,  or  £1  000  more  than  they  paid  for 
them.  The  extensions  were  absolutely  necessary,  for  there  was  no  re- 
serve plant,  and,  if  anvtliing  went  wrong,  consumera  might  be  without 
current.  Accrington  supplied  the  neighbouring  townships  at  the  same 
price  as  its  own  to\vnspeople.  Mr.  A.  W.  Clegg,  borough  electrical 
engineer,  gave  particulars  of  the  maximum  demand  and  of  the  increase 
in  the  load.  He  said  it  was  desired  to  put  in  a  6  000  kW  turbo -generator 
and  four  boilers. 

Mr.  R.  Blackmore,  of  Stalybridge,  also  gave  evidence  in  support 
of  the  application,  and  Mr.  P.  P.  Wheelwright,  of  Blackburn,  said  his 
Corporation  was  willing  to  supply  Accrington,  but  he  did  not  think  any 
alteration  in  the  price  quoted  could  be  considered  at  the  present  time. 

Jlr.  Blackmore  stated  that  if  Accrington  obtained  electricity  from 
Blackburn  at  the  price  Blackburn  quoted  it  would  cost  Accrington 
£10  OOU  a  year  more  tlian  under  the  proposed  scheme.  The  Blackburn 
price  was  higher  than  that  at  which  Accrington  had  contracted  to  supply 
consumers. 
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Magnet    House. 

The    Latest    Achievement    of   the    General    Electric    Company. 


As  readers  of  The  Electkicun  are  aware  the  General  Electbic 
Co>TPA>'Y.  Ltd..  have  recently  removed  their  head  office  and  show- 
rooms from  the  building  in  Queen  Victoria-street,  which  had  been 
their  home  for  over  32  years,  to  theii-  new  premises,  Magnet  House, 
Kingsway. 

Architectural  FEATrRES. 

As  an  architectural  achievement,  Magnet  House  is  excellent  in 
conception  and  harmonious  in  design  as  the  main  facade  (by  IVIr. 


with  any  existing  scheme  of  colour  or  decoration  and  stive  to  make 
this  an  easy  and  pleasant  undertaking.  The  central  apartment  which 
is  decorated  in  Georgian  style  contains  a  large  display  of  Georgian 
and  modern  fixtures  of  all  types.  In  the  French  room,  which  is 
tastefully  decorated  in  white  and  vieiiii  rose,  is  to  be  found  a  choice 
selection  of  Louis  XIV.  and  Louis  XVI.  electroliers  and  brackets, 
together  with  French  statuettes,  bronze  figures  and  table  standards. 
The  Adam  section,  carried  Out  on  tints  of  Wedgwood  green,  contains 


R.  Frank  Atkinson,  F.R.I.B.A.),  a  photograph  of  w-hich  is  repro-     miny  chaste  examples  of  brackets,  pendants  and  electroliers  in  this 
duced  in  Fig.   1,  testifies.     The  building  covers  a  giound  area  of     style. 


25  722  sq.  ft.  and  has  eight  floors  including  the  ba-sement.     Each 

floor  is  divided  into  eight  sections  by  brick  walls,  fitted  with  double 

iron  fire-proof  doors.     These  doors,  of  which  there  is  a  total  of  130, 

were  made  by  the  Com- 
pany at  their  Eraser  & 

Chalmers      Engineering 

Works,  Erith.    They  are 

of  several   types,   some 

consisting    of    a   single 

panel     and     others    of 

three     or     four     panels 

with      hinged       folding 

sections  allowing   room 

for      people      to      pass 

through  without  having 

to  open  the  whole  door. 

There  are  five,  stair- 
cases giving   access    to 

the  various  floors,  which 

are  also  served  by  seven 

passenger      and      eight 

goods    lifts,    made    and 

erected  by  the  Ex])ress 

Lift     Company,      Ltd. 

The  Express  Lift  Com- 
pany was  also  respon- 
sible  for    the   complete 

system     of    hoists    and 

runways      for      loading 

and  unloading  vans  and 

Worries  and  for  handling 

bulky  goods.  This  lift 
equipment,  comprising 
a  total  of  23  machines 
of  various  tj'pes,  forms 
a  complete  epitome  of 
modern  practice  in  life 
design  and  construction. 
For  this  reason  alone 
Magnet  House  is  well 
worth  a  visit  by  all  in- 
terested in  lifts  or  goods 
handling  systems. 

All  inter-departmen- 
tal correspondence  is 
distributed  by  means 
of  pneumatic  tubes.  A 
central  exchange  is  lo- 
cated near  the  entrance 
hall  for  dealing  with  this  service  and  is  also  used  as  a  sorting  office 
for  incoming  mail,  letters  being  afterwards  sent  to  the  various  de- 
partments by  the  tubes. 

Ventilation  is  seemed  by  a  network  of  ducts  connected  to  a  modern 
air- washing  plant  and  vacuum  tubes  are  al.so  installed  for  cleaning. 

The  main  entrance  hall  shown  in  Fig.  2  is  of  stately  proportions, 
the  stone  walls  and  marble  floor  forming  an  excellent  backgiound 
for  the  massive  bronze  gates  and  fitments.  A  wide  marble  staircase, 
in  the  well  of  which  runs  two  high-speed  passenger  lifts,  leads  from 
the  basement  to  the  sixth  floor  and  at  each  floor  opens  out  to  a 
spacious  vestibule. 

A  Galaxy  of  Showroo.ms. 


Another  period  room  is  arranged  as  a  Jacobean  dining-room,  dis- 
playing chandeliers,  lanterns  and  table  candlesticks  of  Tudor  and 
Jacobean   design,   many   of  which   are   faithful  reproductions   of 

antique  originals.  The 
section  devoted  to  ala- 
baster ware  holds  an 
unrivalled  assortment  of 
inverted  fittings,  vases 
and  pedestals. 

L'nique  and  artistic 
silk  shades  in  great 
variety  are  arranged  in 
an  adjoining  room  and 
the  remaining  apart- 
ment is  devoted  to  an 
exhibition  of  domestic 
electrical  appliances. 
Here  are  demonstrated 
heating  and  cooking 
appliances,  electric  irons 
and  fans,  vacuum 
cleaners,  washing  ma- 
chines, and,  in  fact, 
every  conceivable  elec- 
tric requisite  for  domes- 
tic purposes. 

An  Industrial  Dis- 
play. 
On  the  opposite  side 
of  the  vestibule  is  a 
large  industrial  show- 
room containing  com- 
prehensive displays  of 
lanterns  and  fittings  for 
factory  and  street  light- 
ing, shop  fittings  and 
other  items  of  electrical 
equipment  for  ships, 
switchgear,  telephones, 
electric  light  supplies, 
cables  and  wiring  ma- 
terials and  other  pro- 
ducts of  the  company. 
One  interesting  feature 
of  the  display  in  this 
section  is  a  board  de- 
monstrating the  com- 
pany's new  surface 
wiring  system — "  The  Kingsway  "  system.  A  certain  amount  of 
the  wiring  in  the  showroom  is  also  carried  out  by  this  system. 

Sales  Counters. 
The  greater  portion  of  the  ground  floor  is  taken  up  by  the  sales 
counters,  which  form  a  continuous  line  140  ft.  long.  Considerable 
storage  accommodation  is  arranged  behind  the  counters,  and  the 
bins  can  be  (juickly  replenished  from  the  main  stockrooms 
on  the  upper  floors  l>y  means  of  electric  service  lifts  operated  by  a 
system  of  push  buttons.  The  salesmen  are  in  telephonic  com- 
immication  with  tlieir  departmental  stockrooms,  so  that  in  the 
event   of  any  required  article  not  being  available  at  the  counter 


Fia.  1. — Fkont  Elevation  op  Magnet  Houst. 


In  the  basement  are  a  galaxy  of  showrooms  offering  a  large  and^   instructions  can  immediately  be  given  for  it  to  be  sent  down  by 

these  lifts. 

I'lider  the  counter  runs  a  silent  belt  conveyor,  which  carries 
customers"  purchases  to  separate  jiacking  benches  at  one  end  ;   the 

_^^ salesmen  are  thus  relieved  of  the  task  of  tying  up  parcels,  and  are 

with  the  object  of  facilitating  the  selection  of  fixtures  to  harmonise      consequently  enabled  to  attend  to  the  requirements  of  customers 


comprehensive    selection    of    electrical    goods.     These   include 
handsomely  decorated  suite  of  rooms  devoted  to  the  exhibition  of 
electric  light  fittings  an<l  domestic  electrical  appliances. 

The  various  rooms  illustrated  in  Uigs.  3  to  6  have  been  laid  out 
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in  the  most  expeditious  manner.  This  belt  conveyor — another 
product  of  Fi-aser  &  Chalmers'  engineering  works — consists  of  a 
rubber-covered  duck  belt  running  over  idlers  mounted  on  a  sub- 


Fio.  2. — Entrance  Hall. 


Fig.  3. — Georgian  Period  Showroom. 


Fig.  4. — French  Period  Showroom. 


stantial  steel  frame.     It  is  driven  at  a  speed  of  120  ft.  per  minute 
by  a  2  h.p.   "Witton"  direct-current  motor  through  one  of  the 


by  a  "  Salford"  ironclad  double-jiole  switch  and  fuse,  and  a  standard 
G.E.C.  face-plate  starter.  The  goods  to  be  packed  are  placed  in 
wire  baskets  fitted  with  wooden  runners,  and  dming  the  busy  hours 
follow  each  other  in  endless  succession  to  the  delivery  end,  where 
they  pass  over  ball-bearing  rollers  to  the  packing  benches. 

In  the  van  dock  at  the  rear  of  the  building  are  three  cranes  and 
runways  for  handling  incoming  goods.  Cases  are  lifted  from  the 
lorries  and  lowered  to  the  receiving  department  in  the  basement. 


Fig.  5. — Alabaste".  Ware  Showroom. 


Here  the  goods  are  unpacked  and  distributed  by  lifts  to  the  stock- 
rooms on  the  fourth  and  fifth  floors. 

ADMrSISTRATIVE    DEPARTMENTS. 

The  first  and  second  floors  are  principally  devoted  to  administra- 
tive departments,  among  which  the  spacious  counting  house  on  the 
first  floor,  the  board  room  and  the  catalogue  and  information  bm'eau 
on  the  second  floor  deserve  special  note.  The  offices  of  the  depart- 
mental managers  and  the  large  departmental  general  office  are  also 
situated  on  the  second  floor.  A  plentiful  provision  of  signs  in 
prominent  positions  directs  the  inquirer  to  the  various  departments. 


Fig.  6. — Domestic  Electrtial  Aitliami;;  Showroom. 


On  the  third  floor  is  the  commodious  and  well-arranged  despatch 
department,  with  its  rows  of  bins  and  packing  benches.  To  each 
despatch  clerk  is  allotted  a  definite  section  of  the  alphabet,  so  that  he 
always  deals  with  all  the  orders  of  every  customer  in  his  section. 
Adjoining  the  despatch  department  is  the  packing  room.  Goods 
are  delivered  to  the  despatch  department  by  goods  or  service  lifts, 
and  the  completed  packages  are  lowered  in  special  containers  by 
combined  cranes  and  runways  into  waiting  lorries  in  the  van  dock 


Express  Lift  Company's  silent  worm  gears.     The  motor  is  controlled     below.     The  stockrooms  on  the  fourth  and  fifth  floors  are  equipped 
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with  some  12,000  steel  bins,  and  are  arranged  on  a  definite  plan  to 
facilitate  the  work  of  looking  out  goods  for  the  execution  of  orders. 

Telephone  Exchange. 

The  private  telephone  exchange,  which  has  oO  incoming  lines  and 
300  internal  extensions,  is  situated  on  the  fifth  ttoov.  The  whole  of 
the  equipment  was  manufactured  by  the  Peel-Conner  Teleplione 
Works.  ii-,. 

The  offices  of  the  illuminating  engineering  department,  a  large  and 
well-lighted  fixtures  design  office  and  a  meter  test  room  and  work- 


shop are  located  on  the  sixth  floor.  Near  by  is  a  large  staff  canteen 
fitted  with  a  complete  equipment  of  ■"  Magnet  "  cooking  apparatus, 
including  urns,  hot  water  calorifiers  and  hotplates.  Here  the  staff 
can  enjoy  a  light  luncheon  at  mid-day  and  a  cup  of  tea  during  the 
afternoon. 

A  large  lecture  hall  is  also  situated  on  this  floor.  It  has  a  seating 
capacity  for  350  people,  and  is  used  for  the  social  recreation  of  the 
staff,  as  well  as  for  lectures  on  technical  and  commercial  subjects. 

We  are  asked  to  state  that  the  Company  extend  a  cordial 
invitation  to  all  their  clients  to  visit  Magnet  House. 


Copy   for   Electrical   Advertisements. 


Three   ^Essential    Qualifications   of   the   Copy-Writer. 


'  ELECTROCXNIC." 


Having  in  a  previous  article  criticised  the  English  of  electrical 
advertisements,  I  feel  that  I  ought  to  see  what  I  can  do  in  the  way 
of  constructive  suggestions,  even  should  such  an  attempt  expose  me 
to  the  ridicule  of  those  whom  I  have  criticised.  I  am  not  at  all 
afraid  of  the  sneer,  "  You  can't  do  it  any  better  yourself."  because  I 
have  never  considered  that  there  was  any  moral  obligation  upon  the 
critic  to  be  an  expert  executant  of  the  art  wliich  he  ciiticises.  In 
any  case,  I  do  not  propose  to  adorn  this  essay  with  examples  of  my 
copy-writing  skill. 

To  begin  with.  I  would  Uke  to  clear  the  ground  of  one  very  encum- 
bering theory — a  theory  which  has  been  responsible  for  more  bad 
copy  than  almost  any  other  wTong  idea.  This  is  the  \icious  assump- 
tion that  advertising  copy  is  or  should  be  simply  written  speech. 

It  is  clearly  necessary  that  advertising  copy  should  be  brief,  since 
it  has  to  occupy  a  small  space.  In  text-books  and  articles  on  copy 
and  form  letter-writing,  it  is  usually  enjoined  upon  the  embryo 
propagandist  tliat  he  should  write  as  he  would  speak.  That  is  to 
say,  the  copy-writer  is  recommended  to  use  in  his  advertisement  or 
letter  the  language  which  (it  he  were  a  good  salesman)  he  would 
employ  in  an  actual  interview. 

The  Wkitten  Wokd. 

This,  »r  course,  is  very  absurd.  Any  kind  of  writing,  excepting 
that  which  reproduces  dialogue  or  police-court  evidence,  must 
necessarily  differ  both  quaUtatively  and  quantitatively  from  the 
spoken  word.  The  teachers  of  advertising  say,  "  Be  natural."  It 
is  human  nature  to  be  diffuse  in  speech,  and  this  is  just  the  one 
characteristic  which  must  be  avoided  in  advertising  copy.  Litera- 
ture is  essentially  artificial.  The  past-masters  of  publicity  say, 
"  Write  as  though  you  had  your  '  prospect '  (horrid  word  !)  in  front 
of  you,  and  could  address  him  face  to  face."  To  do  this  would  be 
flying  directly  in  the  face  of  Providence,  since  the  fact  that  the 
advertiser  has  not  to  deal  with  a  single  individual,  but  must  make 
his  message  attractive  and  convincing  to  entire  populations,  is  the 
only  thing  that  makes  advertising  (in  the  general  sense)  either  neees- 
sary  or  possible. 

I  wonder  if  the  people  who  so  glibly  recommend  this  "  natural  " 
kind  of  coj)y-writing  have  ever  troubled  to  consider  how  many 
spoken  words  are  required  to  convey  even  the  simplest  idea.  In 
ordinary  convei^sation,  one  probably  spealis  at  the  rate  of  about 
200  words  a  minute  ;  and  I  should  like  to  be  introduced  to  the 
salesman  who  could  tell  his  story  in  a  minute — or  in  five.  (He 
should  be  the  sole  supplier  of  my  electrical  needs.) 

A  Literary  Art. 

The  number  of  words  in  an  advertisement  might  be  anything  up 
to  a  hundred.  This  figure  is  rarely  exceeded  by  the  best  people, 
and  then  only  in  full-page  advertisements  which  are  predomi- 
nantly textual.  A  hundred  words  wouldn't  carry  the  salesman 
very  far.  An  ordinarily  courteous  greeting  would  account  for  this 
miserable  allowance. 

The  writing  of  advertisements  is  essentially  a  literary  art,  and  the 
electrical  advertiser  who  appreciates  tills  fact  has  mastered  an 
important  and  profitable  truth.  It  is,  of  course,  ruled  by  com- 
mercial considerations  :  but,  for  that  matter,  so  was  the  work  of 
indisputable  lillcrnleiirs  like  Shakespeare  and  Dr.  Johnson. 

The  first  requisite  of  the  electrical  copy-writer  is,  therefore,  the 
ability  to  use  words  in  a  competent,  expressive  and  economical 
manner  ;  that  is,  he  must  possess  the  knowledge  of  EngUsh  and  the 
faculty  of  composition  which  are  fundamental  to  all  successful 
hterary  endeavour. 


Technical  Knowledge  Essential. 
Another  essential  quahty  in  the  writer  of  electrical  copy  is  a 
reasonable  degi'ce  of  technical  knowledge.  I  do  not  pretend  that 
it  is  necessary  for  a  man  who  is  going  to  write  advertisements  about 
turbo-alternators  to  have  a  close  acquaintance  with  the  whole  theory 
and  practice  of  turbo-alternator  design — although  it  is  certainly 
desirable  that  he  should  be  so  equipped  if  other  acquirements  are 
not  sacrificed  therefor.  But  I  do  say  most  emphatically  that  any 
man  who  intends  taking  up  the  business  of  electrical  advertising 
should  have  had  some  previous  engineering  experience.  Perhaps 
not  such  as  would  entitle  him  to  membersliip  of  the  Electrical  or 
Civil  Institutions  ;  but  certainly  sufficient  to  enable  liim  to  appre- 
ciate the  general  purport  and  significance  of  any  technical  phrase 
or  appliance  with  which  he  may  be  brought  in  contact.  Every 
engineer  \\'ill  realise  the  importance  of  this  qualification. 

No  one — however  clever  a^d  assimilative  he  may  be — can,  without 
a  certain  amount  of  engineering  training  and  experience,  attain 
that  contemptuous  familiarity  with  technical  terms  and  turns  of 
speech  wliich  enables  the  engineering  journalist,  for  example,  to 
■write  on  any  engineering  subject  in  the  comfortable  assurance  that 
he  is  at  least  safe  from  the  perpetration  of  "  terminological  inex- 
actitudes." 

Pitfalls  for  the  Layman. 
A  layman  may  learn  a  great  deal  about  a  specific  apparatus — say 
a  dry  cell  or  a  telephone — and,  so  long  as  he  keeps  to  generaUties 
may  succeed  in  writing  passably  accurate  copy  ;  but  so  soon  as  he 
is  required  to  dwell  on  certain  technical  features,  and  to  provide  a 
reasoned  argument  on  their  merits,  liis  inevitable  ignorance  mil 
betray  itself.  Faced  with  such  a  task,  he  is  compelled  to  seek  the 
aid  of  the  worlis  manager — not  for  advice  simply  (no  advertising 
man  would  hesitate  to  do  that) — but  to  get  his  copy  drafted. 

Many  advertising  men  affect  a  kind  of  omniscient  pose  ;  and  one 
may  often  hear,  in  the  quiet  haunts  of  the  professional  propagandist 
the  remark,  "  A  good  copy- writer  can  extract  the  gist  of  any  pro- 
position and  produce  copy  thereon  in  a  few  hours."  This  is  abso- 
lutely untrue  in  respect  of  engineering  and  scientific  matters,  which 
will  always  be  inaccessible  to  the  layman,  except  by  the  long  and 
stony  road  of  workshop  and  lecture-room  experience. 

The  Right  Appeal. 

The  third  essential  qualification  of  the  copy-writer  is,  of  course, 
a  sense  of  advertising.  He  must  be  able  to  pick  out  the  "  seUing 
points  "  of  any  article,  and  to  employ  them  in  a  discreet  and  appro- 
priate fashion.  The  copy-writer  has  to  remember  that  a  feature 
which  may  be  advantageous  to  one  section  of  buyers  may  be  quite 
uninteresting,  or  even  repulsive,  to  another  group. 

For  example,  let  us  suppose  that  the  copy-writer  is  employing 
his  literary  art  in  the  endeavour  to  make  the  general  public  buy  a 
type  of  vacuum  cleaner  which  has  so  far  not  proved  very  popular. 
The  manufactuier  might  have  decided  to  allow  an  abnormally  large 
(lisoounf.  to  the  retailer  in  order  to  encourage  his  co-operation  in 
pushing  the  sale.  Now  a  large  discount,  although  a  thing  of  joy 
to  the  contractor,  is  not  regarded  in  so  favourable  a  Ught  by  the 
ultimate  purchaser.  In  advertising  the  cleaner  to  the  trade,  the 
big  discount  might  form  a  good  selling  point  ;  while,  of  course,  no 
one  would  think  of  using  it  as  an  argument  in  advertisements 
addressed  to  the  public.  Tlus  is  a  very  obvious  and  elementary  ease, 
which  calls  neither  for  discretion  nor  advertising  experience  ;  but 
siibf  Icr  iiiodilications  of  the  same  problem  cro]i  up  in  regard  to  every 
advertised  article.  Again,  it  might  bo  advisable  to  state,  in  adver- 
tisements to  the  trade,  that  the  sale  of  a  particular  appUance  would 
bring  the  buyer  back  from  time  to  time  to  the  dealer's  shop  to  get 
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certain  parts  replaced.     This  wonkl  not  necessarily  argue  any  faul*^ 
in  the  apparatus  itself  ;   but,  on  the  other  hand,  it  would  hardly  be 
a  suitable  argument  -nherewith  to  persuade  the  coy  public. 
A  Necessary  Distinction. 

This  distinction  between  selling  points  which  are  appropriate  to 
the  trade  and  those  which  are  appropriate  to  various  sections  of  the 
pubho,  has  to  be  drawn  in  all  advertising,  although,  of  course,  such 
examples  as  I  have  given  are  so  childishly  evident  that  decisions 
there-ancnt  wouldbe  made  automatically.  To  every  man,  however, 
who  sells  or  advertises  electrical  apparatus  there  will  occur  mul- 
titudinous instances  in  whicli  it  has  been  necessary  to  employ  con- 
siderable judgment  in  the  selection  of  selling  arguments. 

In  closing  these  discursive  notes  I  should,  perhaps,  explain  that 


in  writing  them  I  have  purposely  hmited  myself  to  a  series  of  rather 
vague  generalisations  on  the  siibject  of  copy-writing.  I  have  said 
that  the  wiiter  of  electrical  copy  should  have  literary  ability,  tech- 
nical knowledge  and  experience  and  a  sense  of  advertising.  If  ,he 
possesses  these  quahfications  he  is  luckier  than  the  majority  of 
copy-writers  whose  lucubrations  adorn  the  advertising  pages  of 
engineering  jjapers  and  to  offer  him  further  and  more  detailed 
advice  would  be  a  needless  impertinence,  of  which  I  am  far  too  lazy 
to  be  guilty.  If  he  is  not  thus  triply  quahfied,  I  hope  that  he  will 
be  overcome  by  a  noble  sense  of  his  own  inadequacy,  and,  in  the 
interests  of  electrical  propaganda,  vacate  the  position  wliich  he 
camiot  fill.  He  will  in  that  case  need  no  detailed  instruction  in 
the  art  of  electrical  copy-writing.     Hence  my  self-imposed  Umits. 


The  Story  of  the  Induction  Motor.' 

By   B.   G.    LAMME 

(Chief  Engineer,  Westinghouse  Electric  and  Manufacturing  Co.) 


The  induction  motor  ha-i  played  a  very  great  part  in  placing 
the  polyphase  alternating  current  system  in  its  dominating  position 
to-day.  Practically  95  per  cent,  of  the  generated  electric  power 
of  to-day  is  by  alternating  current.  It  is  inconceivable  that  the 
alternating-current  sj'stem  could  have  reached  tins  dominating 
position  but  for  the  existence  of  the  induction  motor.  It  should 
be  understood  that  this  history  applies  only  to  American  develop- 
ment, and  covers  principally  those  developments  with  which  the 
writer  has  been  in  more  or  less  personal  contact. 

The  induction  motor,  in  its  early  days  known  as  the  "  Tesla 
motor,"  appeared  in  1888.  It  is  difficult  to  say  just  when  it  was 
invented.  Tesla,  Feiraris,  Shallcnberger  and  others  worked  in 
this  field.  However,  to  Tesla  belongs  the  credit  of  independent 
invention  and  of  bringing  the  matter  before  the  pubhc  in  such  a 
way  as  to  lead  eventually  to  practical  results. 

When  the  Tesla  motor  first  came  out,  it  was  doubtful  whether 
anyone  had  any  real  conception  of  its  action  or  its  characteristics 
as  we  now  see  them.  Tesla  ri  cognised  two  fundamental  facts, 
that  if  a  magnet  was  moved  across  a  conducting  surfac?  or  pi  te, 
it  would  tend  to  drag  the  plate  with  it ;  and  that  the  action  of 
such  a  moving  magnet  could  be  produced  by  out -of -phase  alternating 
currents.  The  induction  motor  of  to-day  is  simply  the  above  action 
put  into  practical  form. 

ClECCMSTANCBS    UNFAVOURABLE   TO    INDUCTION    MOTOR. 

There  were  originally  various  circumstances  unfavourable  to 
the  induction  motor.  The  only  frequencies  were  13.3  and  125  cycles 
per  second,  and  only  single-phase  alternating  current  were  available. 
FoUo\^'ing  Tesla's  work  in  1888  he  was  assisted  by  C.  F.  Scott, 
who  made  some  remarkable  advances  in  the  then  prevaihng  state 
of  knowledge.  Scott,  developed  the  slotted  secondary  with  over- 
lapped distributed  winding,  but  did  not  fully  recognise  the  relations 
of  scondary  resistance  to  starting  torque,  nor  the  inherent  speed- 
torque  characteristics  of  the  machine.  His  work,  however,  showed 
clearly  that  a  materially  lower  frequency  was  needed.  The  early 
Tesla  motors  showed  promise  and  might  have  proved  commercial 
with  suitable  supply.  Some  small  installations  for  mming  work 
were  fairly  successful.  In  those  days  distributed  field  or  primary 
windings  were  unknown,  and  only  simple  polar  types  of  magnetic 
construction  were  recognised.  Induction  motors  were  made  with 
distinct  polar  projections,  each  carrying  a  primary  winding.  The 
flux  from  adjacent  poles  or  phases  did  not  overlap,  as  in  the  modern 
induction  motor  and  uniform  progi-ession  of  the  magnetic  field 
as  we  now  understand  it  was  not  possible.  One  of  the  gieatest 
siibsequent  advances  was  the  recognition  of  the  advantages  of  dis- 
tributed over-lapping  primary  -nindings.  When  Mr.  Scott  abandoned 
the  work  in  1890  he  had  probably  done  all  that  was  possible  with 
that  type  of  construction  and  the  knowledge  available.  He  had  a 
distributed  short-circuited  secondary  winding  adapted  for  averaging 
torque  conditions,  an  odd  hunting  tooth  in  the  secondary  to  lessen 
magnetic  leakage,  a  relatively  small  air-gap  and  a  well  laminated 
primary  structure.  In  appearance  his  motor  was  not  unlike  the 
induction  motors  of  to-day. 

Slotted  Type  Armatures. 
During  1890  and  1891  slotted  tj-pe  armatures  for  railway  motors 
and  direct-current  generators  were  developed  by  the  Westinghouse 
Company,  and  the  use  of  a  direct-current  type  of  slotted  armature 
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winding  for  generating  polyphase  currents  was  considered,  especially 
in  connection  with  synchronous  converters.  This  led  to  the  con- 
sideration of  similar  windings  for  induction  mo'.ors  and  the  writer 
after  consultation  -nith  Mr.  Scott,  followed  up  this  line  of  work. 
An  experimental  motor  was  authorised  in  1891.  At  the  same 
time  Mr.  StiUwell  reported  in  favour  of  a  frequency  of  60  cycles. 
Thus  one  handicap  to  the  induction  motor  was  in  course  of  dis- 
appearance.    Polyphase  circuits,  however,  had  still  to  come. 

The  first  motor  with  distributed  windings  was  tested  in  1892. 
This  motor  closely  resembled  the  modern  type  and  gave  highly 
promising  results.notably  a  large  "  pull-out ' '  torque  and  a  much  better 
starting  torque  than  was  anticipated.  Another  indication  of  the 
test  was  that  short-circuiting  all  the  ends  of  the  windings  together 
was  advantageous,  and  that  the  cage-t3T3e  of  secondary  was  a 
most  effective  tyi^e  where  starting  conditions  will  permit. 

Lighting  at  the  World's  Fair. 

The  Ughting  system  at  the  World's  Fair  in  Chicago  in  1893 
provided  for  a  60  cycles  single-phase  2  200  V  supply.  Mr.  Westing- 
house accordingly  proposed  that  the  generating  units,  each  of 
1  000  H.P.,  should  be  made  with  double  fields  and  armatures,  so 
that  there  were  two  single-phase  machines  on  the  same  shaft, 
but  displaced  90  deg.  in  phase  ■with  respect  to  each  other.  Then 
the  general  lighting  could  be  from  single-phase  circuits,  but  by 
using  two  out-of-phase  circuits,  polyphase  current  would  also 
be  available.  The  exliibit  included  a  300  H.P.,  two-phaso  220  V 
induction  motor,  to  be  operated  from  the  polyphase  Ughting 
circuits,  and  a  synchronous  conveiter  was  also  shown.  Thus 
this  wa?  a  true  polj-phase  exliibit  and  it  was  very  much  ahead  of  its 
.  time,  as  neither  induction  motors  nor  sjoiohronous  converters 
were  yet  on  the  market.  The  300  ii.P.  induction  motor  was 
apparently  far  ahead  of  anything  yet  built,  in  regard  to  capacity. 
This  motor  had  a  rotating  primary  with  a  stationary  secondary, 
twelve  poles  and  a  distributed  primary  winding  of  cable  threaded 
through  partially  closed  slots.  The  stationary  secondary  also  had 
partially  closed  slots.  During  starting  the  secondary  circuits  were 
closed  through  a  series  of  long  heavy  carbon  rods,  placed  in  a 
basement  beneath  the  exliibit,  as  starting  resistance.  As  this 
carbon  starting  outfit  would  sometimes  get  red  hot  wlule  the  motor 
was  being  brought  up  to  speed,  it  was  not  considered  desirable 
to  let  the  public  see  it.  However,  the  arrangement  was  quite 
effective  and,  although  ci-ude,  nobody  knew  anything  better. 

The  A.  E.  G.,  of  Berlin,  also  had  a  polyphase  exhibit  including  a 
small  polyphase  generator,  of  about  100  kW  capacity,  and  an 
induction  motor  of  about  75  H.P.,  the  latter  with  a  distributed 
armature  winding.  Another  interesting  thing  about  this  A.  E.  G. 
induction  motor  was  the  use  of  a  water  rheostat  in  the  secondary, 
for  statting  purposes,  w'liich  at  one  stage  of  the  proceetlings  caught 
fire. 

The  Schuckert  exhibit  also  included  a  polyphase  induction  motor 
of  small  capacity  mth  distributed  windings,  and  the  General  Electric 
Company  also  had  certain  polyphase  apparatus  on  exhibition. 

The  Real  Start  of  the  Induction  Motor. 
It  was  not  until  1893  that  the  induction  motor  business  really 
got  into  motion.  After  consultation  it  was  decided  first  to  bring 
out  a  standard  series  of  polyphase  generators,  which  proved  quite 
popular,  and  later  a  standard  line  of  induction  motors  was  author- 
ised. The  large  demand  for  these  meant  that  they  had  to  be  rather 
rushed  on  to  the  market  without  much  development  or  experimental 
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work.     In  fact,  experimental  data  was  obtained  mainly  on  motors 
for  customers'  orders,  as  was  not  unusual  in  those  days. 

Some  Early  Commercial  Types. 
In  1S94  motors  were  being  completed  for  the  market,  of  the 
rotating  and  primary  and  stationary  seoondaxy  type — a  construction 
arising  from  the  large  bar  conductors  with  low  voltage  and  heavy 
current.  Collector  ring  and  brush  problems  were  thus  simplified. 
For  the  jirimary  higher  voltages  and  comparatively  small  currents 
werf  used.  "Closed  coil"  two-circuit  secondary  winding  were 
adopted.  A  cast-iron  giid  wa.s  connected  across  each  pha.se,  the 
grids  being  short-circuited  by  switches  when  speed  was  attained. 
Short-circuiting  tests  by  the  author  led  to  the  development  of  an 
improved  secondary  winding  which  combined  resistance  starting 
wth  the  effects  of  a  cage-winding  at  high  speed.  In  the  secondary 
there  were  iron  grids  connected  between  adjacent  coUs,  sufficient 
in  number  to  span  practically  one  pole  pitch,  wliich  gave  very 
effective  starting  conditions.  Short-circuiting  at  full  speed  was 
achieved  by  the  circumferential  motion  of  a  ring  surroimding  the 
secondary  winding.  Motors  of  this  type  are  still  in  use  to-day, 
and  gave  such  good  results  that  at  first  they  were  conadered  to 
approach  perfection.  However,  they  were  unduly  expensive  to 
construct  and  had  various  limitations.  The  rotating  primary  did 
not  look  well  for  voltages  above  400.  Small  motors  with  rotating 
cage-tj'pe  secondaries  were  already  being  built  and  promised  well. 

The  Monocyclic  System. 

The  General  Electric  Corapanj'  had  meanwhile  been  developing 
polyphase  motors  with  distributed  primaries.  In  view  of  the  patent 
position  a  "  monocyclic  system  "  was  brought  out,  but,  although 
devised  to  avoid  the  Tesla  patents,  it  was  simply  a  special  case 
of  the  general  polj'phase  system.  These  motors  operated  well, 
and  the  stationary  primary  adopted  has  proved  to  be  the  pre- 
ferred type  for  induction  motors.  The  Stanley-Kelly  Company 
also  put  on  the  market  an  induction  motor  devised  to  avoid  the 
Tesla  patents,  as  the  two  magnetic  fields  used  were  assumed  to  be 
merely  alternating  in  space  and  not  rotating.  However,  on  analysis 
this  would  also  appear  to  be  a^special  case  of  the  general  problem. 
This  company  also  introduced  split-phase  motors  using  condensers, 
and  reactances  to  get  the  desired  phase  relations.  However,  all 
such  motors  using  condensere  have  dropped  out  of  sight,  largely 
owing  to  difficulties  in  condenser  manufacture. 

By  1895,  the  polj'phase  motor  had  become  firmly  established  and 
was  making  progress.  Except  in  very  small  sizes,  resistance 
starting  was  exclusively  used.  The  cage-tj'pe  secondary  was  used 
only  for  small  motors  or  for  small  starting  torque. 

The  single-phase  induction  motor  was  also  given  consideration. 
It  was  discovered  that  the  two-phas?  Tesla  induction  motor  would 
operate  well  on  single-phase  by  opening  one  phase  after  the  motor 
was  up  to  speed,  also  that  the  motor  could  be  started  up  in  either 
direction  from  rest  by  giving  it  a  little  push  to  the  pulley.  In 
certain  positions  themotor  would  start  itself,  with  the  current  thrown 
on  one  primary  phase  only.  These  pecuhar  phenomena  of  the 
single-phase  induction  motor  were  recognised  as  early  as  1888 
and  1889. 

From  1890  to  1894  the  Westinghouse  company  built  single-phase 
synchronous  motors  for  mining  •  power  work.  These  motors 
were  self-starting  and  were  started  by  means  of  induction  motors. 
The  writer  also  made  some  fairly  effective  spUt-phase  motors  for 
starting  the  synchronous-type  machines. 

In  lliis  earlier  period  single-pha,se  operation  of  the  induction  motor 
was  thus  fairly  well  understood,  but  it  was  only  in  special  cases  that 
Buch  method  of  operation  was  practised  commercially.  It  was  not 
generally  believed  that  the  single-phase  induction  motor  offered 
much  commercial  promise. 

The  Development  of  the  "  Arnold  "   Motor. 

It  was  soon  discovered  that  the  accelerating  torque  of  the  polyphase 
induction  motor  was  zero  at  standstill  and  increased  rapidly  with 
increase  in  speed.  On  the  other  hand,  it  was  known  that  the 
series  motor  had  just  the  ojjposite  characteristics  ;  it  could  develop 
accelerating  torque  which  was  high  at  start,  but  decreased  rapidly 
with  speed.  Clearly  a  combination  of  these  two  characteristics 
would  be  very  desirable  for  single-phase  work.  Prof.  E.  E.  Arnold, 
of  Karlsruhe,  combined  these  ])roperties  in  the  Arnold  motor,  and 
in  1892  the  writer  acc(  ni]ilishcd  cxpcrinicntally  very  nmch  the  same 
results  in  connection  with  tests  on  an  early  synchronous  converter. 

Eventually,  various  forms  of  commutator-type  induction  motors 
were  developed  by  different  companies.  A  special  type  built  by  the 
Westinghouse  company  consisted  of  a  4-pole-8-pole  primary  winding 
and  an  8-polc  parallel-wound  direct-eurrcnt-type  armature  winding 
with  equaliser  ronnections  connecting  points  of  equal  potential  on 
the  armature.     The  machine  was  started  on  the  8-pole  conilnnation. 


with  armature  and  field  in  series  ;  when  it  came  up  to  speed,  the 
field  was  switched,  by  a  centrifugal  device,  from  8  poles  to  4  poles, 
and  the  armature  automatically  became  a  short-circuited  4-pole 
secondary.  This  motor  operated  satisfactorily  on  test,  but  objeotiona 
were  raised  against  it,  such  as  relatively  high  first  cost  and  the  fact 
that  thi  brushes  were  not  lifted  from  the  commut'itor  during  normal 
operat  ons.  Lifting  of  the  brushes  was  claimed  to  be  an  absolute 
necessity,  on  alternating-current  motors.  Yet  recent  practice  on 
alternating  commutator-type  induction  motors  has  tended  toward 
allowing  brushes  to  remain  on  the  commutator.  However,  the  machine 
as  constructed  was  of  the  series  type  during  starting  and  was  limited 
to  voltages  not  exceeding  220.  It  could  have  been  designed  and 
used  as  a  repulsion  type  machine,  and  thus  rendered  adaptable  for 
various  voltages,  with  the  advantage  that  no  mechanical  short- 
circuiting  device  was  needed  on  the  armature. 

Another  type  of  single-phase  induction  motor  with  commutator, 
brought  out  later  by  the  General  Electric  Company,  was  known  as  the 
repulsion-induction  motor.  This  had  a  polyphase  brush  system, 
instead  of  single  phase  on  the  secondary.  It  was  much  used 
in  small  sizes  and  had  no  automatic  short-circuiting  device  in  its 
secondary,  the  circuits  being  closed  through  the  commutator  and 
the  stationary  brushes.  Practically  all  these  motors,  except  the 
Arnold  type,  belong  to  a  much  later  period. 

Some  "Stunts." 

The  induction  motor  had  by  now  received  very  close  study  both 
in  Europe  and  America.  In  the  period  betwein  1894  and  18J8 
many  odd  "  stunts "  were  tried.  For  instance,  the  haU-spesd 
operation  obtained  by  operating  the  secondary  on  single  phase  was 
tried,  but  there  was  a  relatively  poor  power  factor.  In  1894 
attempts  were  made  to  obtain  double  speed  by  feeding  the  supply 
frequency  to  both  the  primary  and  secondary  circuits  of  the  motor. 
However,  difficulty  was  encountered  in  attempting  to  carry  any 
load  and  finally  the  test  was  abandoned.  It  was  also  recognised 
that  an  induction  motor,  mechanically  driven,  could  act  as  a 
frequency  changer,  and  that  it  would  operate  as  a  generator  above 
synchronism.  The  above  illustrations  are  mentioned  to  show 
that  many  now  well-known  actions  of  the  induction  motor  were 
fairly  well  comprehended  as  early  as  1894  and  1895. 

In  this  earlier  work  there  were  two  polyphase  schools,  namely, 
the  two-phase  and  the  three-phase.  The  Westinghouse  Company 
advocated  the  two-phase  polyphase  systems,  although  it  built 
both ;  wherea  J  the  General  Electric  Company  was  considered  as 
favouring  three-phase,  although  it  also  built  both.  However,  with 
the  coming  of  true  transmission  systems  and  the  further  growth 
ofj  polyphase  wjrk,  the  three-phas  •  system  eventually  dominated 
the  market.  The  25  cycle  frequency  was  inaugurated  in  1893  in 
connection  with  the  first  Niagara  Falls  power  instaUation  and  was 
quickly  adopted,  especially  for  synchronous  converter  work.  This 
step,  however,  did  not  have  any  controUing  effect  on  the  induction- 
motor  development  in  the  earlier  years,  although  it  did -have  a 
bearing  on  certain  of  the  later  work,  such  as  industrial  plant  and 
steel-mill  electrification. 

The   "Cage"  Motor  for  Power  Purposes. 

By  1896  apparently  the  induction  motor  had  settled  down  to 
fairly  standard  practice,  involving  the  use  of  secondary  resistance 
for  starting  except  in  the  case  of  very  small  motors.  About  this 
time  the  writer  was  working  over  the  vector  relations  of  the  induction 
motor.  Willie  so  doing  he  met  with  several  cases  where  unexpectedly 
high  torques  with  cage  windings  had  been  found,  indicating  the 
possibilities  for  the  development  of  a  cage-type  motor  for  general 
power  purposes.  Further  theoretical  work  convinced  liim  that  it 
was  possible  to  produce  commercial  polyphase  induction  motors 
with  pare  cage-type  secondary  windings  with  starting  torques  up  to 
two  or  three  times  the  rated  torques  of  the  machines.  It  was  accordingly 
decided  to  build  commercial  induction  motors  with  cage  secondaries. 
Motors  of  20,  30  and  50  h.p.  were  first  undertaken.  All  developed 
the  expected  starting  torque  conditions.  The  suggestion  was  also 
adopted  of  reducing  the  starting  current  by  the  introduction  of  a 
small  transformer  at  start.  This  was  the  origin  of  the 
auto-transformer  or  "  compensator  "  method  of  starting. 

In  these  new  motors  the  secondary  or  cage  mnding  was  naturally 
))laced  on  the  rotor,  in  order  to  do  away  with  all  collector  rings  or 
other  rotor  connections,  the  stator  winding  being  placed  on  the 
primary.  A  few  of  these  new  motors  were  put  in  service  in  1896, 
in  ordar  to  obtain  some  ])\actical  experience,  and  a  fairly  com- 
jflet'  series  was  developid  in  1897.  At  first  this  tj'pe  of 
motor  was  received  with  doubt  by  technical  people,  who  could  not 
believe  that  a  cage-type  mo  lor  would  develop  high  starting  torque. 
Op-rators,  however,  especially  in  industrial  plants,  took  to  thi-i 
tyjie  of  motor  on  account  of  its  substantial  simplicity. 
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Cage-tj-pe  construction  soon  led  to  interesting  developments. 
It  was  necessary  to  obtain  definite  resistances  in  the  secondary 
winding  for  giving  the  required  torque,  current  and  speed  ooiiditions. 
As  the  secondary  bare  were  usually  of  copper,  it  was  necessary  to 
vary  the  resistance  of  the  end  rings  by  using  various  alloys.  Iron 
had  asually  harmful  results.  Various  bronzes,  b;asses,  &c.,  were 
also  tiifd.  It  also  became  usual  to  vary  the  lesistance  of  the  end 
lings  of  individu.l  motors  by  slotting  one  or  both  of  the  rings 
radially  to  a  certain  depth,  thus  virtually  lengthening  the  current 
path. 

A  "Non-Burnable"  Motor. 
This  type  C  motor  was  not  quite  as  efficient  as  later  tj'pes,  but 
it  was  of  such  sturdy  construction  and  has  sUL-h  a  high  thermal 
capacity,  compared  isith  former  constructions,  that  it  obtained  an 
almost  rmdesirably  good  reputation.  It  could  be  pirlled  to  standstill 
momentarily  by  a  heavy  overload,  and  upon  removal  of  the  load 
would  immediately  recover  to  full  speed  with  no  apparent  injury, 
except  in  extreme  cases.  Manj'  people  obtained  an  exaggerated 
notion  of  the  motor's  capabiUties.  For  example,  some  of  the 
Westinghouse  people  wanted  to  advertise  that  the  typj  C  motor 
could  not  be  burned  out ! 

These  type  C  motors,  in  some  cases,  had  jjull-out  torques  of  four 
times  their  rated  capacity,  and  starting  torques  of  three  times  their 
normal  running  torques.  Owing  to  the  general  shape  of  the  speed- 
torque  curve,  a  sudden  application  of  very  heavy  load  would  not 
easily  jerk  them  out  of  step,  as  was  the  case  with  the  earUer  types. 
Rare  instances  were  noted  where  the  motor,  when  ased  where  speed 
reversal  was  necessary,  would  not  reveree,  but  would  continue  to 
run  in  the  same  direction  as  before  (but  at  a  much  lower  speed), 
when  the  primary  terminals  were  reversed.  The  reason  for  this 
was  not  understood,  but  investigation  in  each  case  showed  the 
relative  resistance  of  the  secondary  end  rings,  compared  with  the 
secondary  bars,  was  low.  Hence  the  end  rings  of  such  motors 
were  slotted  to  increase  their  resistance  and  the  motor  would  then 
reverse  in  a  satisfactory  manner.  This  effect  was  noted  as  early  as 
1897  and  189S  and  is  now  recognised  as  due  to  the  well-known 
"  cusps  "  in  the  speed-torque  curves  of  such  motors. 

Fractional  Pitch  Windqigs. 

A.bout  this  time  the  \vriter  investigated  the  eilect  of  '"  chorded  " 
or  fractional-pitch  windings  and  found  their  influence  upon  the 
magnetic  distributions,  reactances,  &c.,  and  incorporated  expressions 
in  his  formulas  for  covering  such  windings. 

Among  other  advantages  of  chording  were  the  saving  in  the 
length  of  the  coih,  better  flux  distribution  of  the  main  field  and  the 
ability  to  obtain  tli?  equivalent  of  a  fractional  number  of  turns. 
This  improvement  in  induction  motor  windings  was  olso  patented 
about  this  period. 

{To  be  concluded.) 


PoM'dered  Fuel   for  Electrical 
l*urposes. 


At  a  recent  meeting  of  the  .Sheffield  Sub-centre  of  the  North 
Midland  Centre  of  the  Institution  of  Electrical  Engineers,  Mr.  J. 
BiBBY  gave  a  lectiu-e  on  "  Powdered  Fuel."  The  President  of 
THE  Institution  was  present.  Members  of  the  Sheffield  Society 
of  Engineers  and  Metallurgists  were  invited,  and  the  meeting  was 
well  attended. 

ilr.  BiBBY  pointed  out  that  powdered  fuel  had  now  been  in  use 
for  some  time,  although  in  England  there  were  very  few  installations. 
In  America,  many  more  installations  had  been  put  up,  and  were 
being  run  with  every  success.  He  set  out  very  fairly  the  advantages 
and  disadvantages  of  the  use  of  powdered  fuel.  On  the  one  side, 
it  could  be -said  that  it  gave  greater  efficiency,  convenience  and 
flexibflity,  whilst  on  the  other  hand  were  the  disadvantages  of  the 
power  consumed  in  pulverising,  and  the  care  which  had  to  be  taken 
to  prevent  caking  and  spontaneous  combustion. 

Describing  briefly  the  various  systems  of  using  powdered  fuel, 
he  said  he  considered  there  was  a  large  field  for  its  use  in  metallurgical 
processes,  and  that  it  had  been  foimd  that  40  per  cent,  reduction  in 
time  in  some  re-heating  processes  could  be  made,  while  the  saving  in 
fuel  was  considerable.  He  also  pointed  out  that  the  drying  of  the 
coal  was  a  very  important  point  in  the  pulverising,  and  that  &.  large 
saving  in  the  power  used  for  .powdering  could  be  obtained  by  quite  a 
small  reduction  in  the  moisture  content.  He  described  the  use  of 
powdered  fuel  for  railway  locomotives,  but  pointed  out  that  it  would 
be  necessary  to  have  pulverising  depots  for  re-filUng  the  containers 
that  were  carried  on  the  engine  tenders. 


Powdered  Fuel  and  Cement  Making. 

Mr.  Llewellyn  Atkinson,  in  opening  the  discussion,  said  that 
he  had  taken  an  interest  in  powdered  fuel  for  many  years,  par- 
ticularly in  connection  ^^ith  the  production  of  cement.  He  had 
fii'st  come  into  contact  ■nith  it  in  America,  and  he  himself  had  brought 
over  one  of  the  first  rotary  kilns  to  this  country.  He  mentioned 
the  fact  that  one  of  the  disadvantages  for  the  use  of  powdered  fuel 
was  the  slagging  which  occurred,  but  this  did  not  matter  in  cement 
manufacture.  He  thought  one  of  the  fii'st  apphcations  to  boiler 
work  of  powdered  fuel  was  the  Bettington  boiler,  in  which  it  had  been 
found  that  the  intense  heat  generated  was  too  great  for  the  boiler 
tubes,  while  the  slagging  difficulty  was  not  entii'ely  overcome. 
This  difficult}-,  however,  seemed  to  disappear  when  the  velocity  of 
influx  was  low. 

j\Ir.  C.  F.  Wade,  ciitisising  some  boiler  test  sheets  shown  by  Mr. 
Bibby,  said  he  woifld  Uke  to  know  by  whom  these  tests  had  been 
carried  out.  He  also  said  that  in  using  powdered  fuel  the  same 
indication  could  not  be  got  as  to  when  excess  air  was  being  used  as 
with  the  oixlinaiy  coal  fire.  He  thought  the  capital  outlay  required 
on  the  structural  side  would  be  excessive,  and  this  would  swamp 
any  sa^^ings  due  to  higher  efficiency.  He  would  like  to  have  seen 
some  figures  in  which  the  equivalent  heat  units  used  in  pulverising 
and  drying  the  coal  were  subtracted  from  the  heat  value  of  the  coal 
itself.  He  thought  that  when  this  was  done  it  would  be  found  that 
the  efficiency  fell  below  what  could  now  be  got  in  good  boiler 
practice. 

Some  Views  on  the  Other  Side. 

Mr.  W.  J.  Wakdale  said  that  efficiencies  of  up  to  83  per  cent,  had 
been  obtained  on  orduiarj"  chain  grate  fire  boilers  with  a  cheap  fuel, 
and  that  it  did  not  seem  that  powdered  fuel  was  going  to  give  any 
better  results.  He  thought  that  as  much  as  could  be  got  was  now 
being  got  from  the  boiler  end  of  a  power  plant  and  that  a  more 
usefiil  way  of  looking  at  the  question  of  power  production  was  that 
of  first  extracting  the  by-products  from  the  coaL  Going  into  the 
question  of  the  auxiliaries  required,  he  thought  the  screw  pimipa 
cited  by  Mr.  Bibby  would  be  expensive  both  in  first  cost  and  in 
upkeep. 

Mr  Muboatroyd,  of  the  Great  Central  Ra.lway,  speaking 
on  the  use  of  powdered  fuel  with  locomotives,  said  that  owing  to  the 
different  typi  of  furnace  which  was  used  with  this  system  of  fuel 
supply  a  locomotive  could  be  run  very  much  more  economicaUy. 
The  fuel  supply  could  be  turned  completely  oft'  at  stops  and  started 
up  again  right  away.  Moreover,  when  going  into  the  sheds  at 
night,  the  heat  could  be  kept  in  sufficiently  to  enable  the  furnace 
to  be  re-started  in  many  instances  by  simply  turning  on  a  fuel 
supply  the  next  morning. 

iir.  S.  E.  Fedden  said  that  he  had  seen  on  the  Continent  a  tj-pe 
of  crusher  wlrich  did  away  with  any  drjing  of  the  coal.  The 
horse-power  used  was  not  excessive.  Slagging  was  entirely 
obviated  by  turning  the  flame  down.  This  was  also  done  to  prevent 
it  impinging  directly  on  to  the  water  tubes.  He  had  also  seen 
re-heating  furnaces  on  the  Continent  in  which  any  tempjrature 
required  could  be  easily  obtained  aAd  regulated.  Fifty  per  cent, 
increase  in  the  work  put  out  could  be  got,  and  the  coal  used  was 
decreased  by  about  30  p?r  cent,  as  compared  with  a  coal-fired  furnace. 
On  one  boiler  instaUation  he  had  seen  four  different  typjs  of  furnaces, 
one  of  which  was  using  pulverised  fuel  and  giving  better  results 
than  the  other  three.  He  thought  the  relative  net  efficiencies  of 
pulverised  and  coal-fired  boilers  were  about  72  per  cent,  and  70  per 
cent,  respectively.  One  of  the  drawbacks  that  he  had  noticed  was 
that  with  a  low  volatile  coal  it  was  a  difficult  matter  to  start  the 
furnaces.  He  pointed  out  that  the  cost  of  deUvering  coal  to  boilers 
was  less  for  pulverised  fuel  than  for  ordinary  coal. 

Powdered  Fuel  and  Copper  Smelting. 

Blr.  W.  M.  Selvey  said  he  had  also  been  interested  in  pulverised 
fuel  in  the  manufacture  of  cement.  Here  the  slagging  became 
part  of  the  cement,  and  hence  no  difficulty  was  experienced,  in  fact, 
the  cement  manufacturer  foimd  that  up  to  a  certain  point  the 
slagging  increased  his  output.  He  said  he  understood  there  were 
some  large  copper -smelting  furnaces  in  America  which  had  been 
completely  converted  to  the  use  of  pulverised  fuel,  and  which  were 
entu-ely  successful. 

]Mr.  BoLSOVER,  of  the  Sheffield  Society  of  Engineers  and 
Metallurgists,  said  he  thought  there  were  serious  disadvantages  in 
the  use  of  pulverised  fuel  in  metallurgical  opsratipus.  Apparently 
the  power  engineer  thought  there  wasjiot  much  in  pulverised  fuel 
from  his  point  of  view,  but  that  it  seemed  a  very  good  tiring  for- 
the  metallurgical_engineer.  On  the  other  hand,  the  metallurgical 
engineer  could  not  see  much  in  it  for  his  work,  but  thought  it  ought 
to  be  good  for  the  power  engineer.     It  certainly  could  be  used  as  a 
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substitute  for  gas,  but  he  considered  the  high  temperatures  which 
appear  to  be  obtained  with  it  would  be  ruinous  for  steel  processes. 
Localisation  of  the  heat  would  burn  the  steel.  As  regards  melting 
furnaces,  the  ash  from  the  coal  would  go  in  and  this  would  be  a 
great  drawback  which  would  considerably  deteriorate  the  metal. 

JL-.  F.  Mason  said  that  he  did  not  think  pulverised  fuel  could  be 
used  very  successfully  in  non-ferrous  metal  operations,  though  he 
would  have  liked  to  have  heard  more  on  this  point. 


Mr.  BiBBY,  in  replying,  dealt  briefly  with  most  of  the  points 
raised.  He  said  that  the  question  of  ash  was  a  point  in  favour 
of  the  use  of  pulverised  fuel  as  there  was  no  ash.  It  was  so  line  that 
it  became  distributed  over  a  wide  area  of  coimtry  as  an  impalpable 
powder,  and  could  be  even  looked  upon  as  a  fertiliser.  With  regard 
to  the  metallurgical  processes,  he  said  that  any  temperatures  could 
be  obtained,  and  could  be  closely  regulated  so  that  there  was  no 
question  of  any  localisation. 


Ship    Repairs   and  the    Maintenance    of    Shipyard 
Machinery   and  Plant. 


B>-  C-   W.   BRETT. 

(Manar^ng  Director.  Barimar,  Ltd.) 
In  few  industries  have  post-war  conditions  been  more  adverse 
than  in  shipbuilding  and  shipping  generally ;  fortunately 
signs  are  not  lacking  that  far-reaching  improvement  is  immi- 
nent, and  that  the  long-looked-for  reaction  has  set  in.  With  greater 
financial  stability  and  steadier  industrial  conditions  there  is  no 
doubt  that  prospects  are  good,  and  the  auguries  point  to  a  much 
needed  revival. 

But  there  is  another  important  factor  which  must  not  be  over- 
looked, and  lias  a  distinct  bearing  on  the  brighter  outlook.  Ship- 
building and  ship  repair  work  is  being  immensely  faciUtated  by 
the  increasing  employment  of  electrically  driven  machinery.  This 
alone  is  a  step  in  the  direction  of  the  economy  -nithout  which  these 
trades  cannot  hope  to  meet  and  successfully  combat  keen  foreign 
competition. 

As  a  nation  we  are,  at  present,  severely  handicapped  by  the  high 
cost  of  production,  a  state  of  afiairs  largely  due  to  the  abnormal 
price  of  raw  material  and  labour.  In  the  circumstances  it  is  incum- 
bent upon  all  who  are  directly  or  indirectly  interested  in  the  main- 
tenance of  our  sea-traffic  to  practise  every  possible  economy.  Let 
us  face  the  facts  ;  the  cost  of  production  has  got  to  be  reduced,  and 
reducctl  substantially,  if  we  are  to  survive  as  a  maritime  nation  or  to 
hold  our  position  as  world  carriers. 

MoDERsr  BusETESs  Methods. 

Kow,  in  most  prosperous  businesses,  organisation,  system,  and 

method  have  been  exploited! to  the  fuU  in  all  departments,  with 

the  outstanding  exception  ofjthe  place  where  "  the  work  is  actually 

done,"  i.e.,  the  workshop.     In  this  matter  a  great  many  concerns 


eminent  engineer  said  recently,  "  it  can  be  mixed  with  filings  and 
escape  det  ction  !  "  This  dictum,  though  extravag  nt,  is  nearer  the 
truth  than  many  imagine. 

Replacement  is  not  a  repair,  but  the  purchase  or  part-purchase  of 
a  new  whole.     A  repair — which  in  99  cases  out  of  a  100  is  aU  th  t  any 


Fig.  3. 
Tliis  cast-iron  member  of  a 
macliine  frame  is  broken  (as 
shown  in  the  illustration). 


The  same  cast-iron  mem- 
ber after  repair  by  scientific 
welding.  The  part  was  built 
up  and  strengthened  at  point 
of  fracture. 


1''IG.    1. 

This  fracture  of  a  cast-iron 
liner  was  caused  by  the  crank- 
shaft bn-akinp,  and  the  con- 
necting rod  bitting  the  liner. 


The  saim-  liiici  after  repair 
by  scientific  welding.  When 
machined, ground  and  cleaned 
up  it  was  as  gootl  as  a  new 
'  casting. 


are  open  to  criticism,  if  not  censure.  Machines,  plant,  and  their 
components  are,  in  many  instances,  ruthlessly  and  wantonly 
"  scrapped  "  and  replaced.  A  procedure  which,  in  the  light  of 
modern  scientific  discovery,  is  nothing  short  of  needless  waste.  No 
machine  or  part  need  be  sent  to  the  waste  metal  dealer  until,  as  one 


disabled  or  worn  machine  requires — impUes  the  treatment  of  the 
mi'gitial  fabric  in  such  a  maimer  as  shall  restore  it  to  its  pristine 
condition,  yielding  exactly  10  »  per  cent,  efficiency. 

From  this  point  of  view,  having  in  mind  the  fact  that  only  one 
method  of  mctaUio  repair  exists,  whereby  fractured,  worn,  damaged 
or  defective  industrial  metal  can  be  rapidly,  economically,  and  per- 
manently rehabilitated,  the  direction  in  which  a  reduction  in  main- 
tenance charges  must  be  sought  is  clearly  indicated  ;  in  other  words, 
the  repair  of  plant,  &c.,  fabricated  of  cast-iron,  wrought-iron,  cast- 
steel,  alloy  steel,  aluminium,  bronze,  or  gumnetal  can  only  be  satis- 
factorily effected  by  the  employment  of  scientific  welding. 

What  Has  Been  Done. 

It  is  obviously  impossible,  in  the  compass  of  a  short  article, 
to  deal  exhaustively  with  a  scientific  and  highly  technical  subject 
— embracing,  as  it  does,  no  fewer  than  six  distinct  processes.  We 
shall,  therefore,  content  ourselves  by  outlining  the  scope  and  utiUty 
of  welding  as  it  applies  to  shipbuilding  yards,  repair  shops,^and 
docks  and  harbour  equipment. 

The  following  list  is,  necessarily,  incomplete,  but  it  may  serve 
to  demonstrate  the  economic  value  of  scientific  welding  in  this 
direction.  Each  unit  mentioned  has  been  rehabUitated,  tested  in 
the  laboratorj'  and  restored  to  full  ser\'ice  : — ■ 

In  shipyards,  boilei-s  of  all  kinds,  furnace  fittings,  mechanical 
stokers,  electric,  steam,  oil,  gas  ami  petrol  power  units  of  all  sizes 
'and  makes),  lathes,  automatic  machine  tools,  hydraulic  machinery 
and  ])rcsses,  pneumatic  machineiy.  Pumps  (of  all  types),  cranes 
(of  all  makes  gantries,  derricks,  winches,  elevators,  conveyors, 
runways,  hoppers,  forge  and  foundry  equipment  "and  products, 
graving  dock  apparatus,  rails,  joists,  plates,  as  well  as  all  types  of 


August  5,  1921. 


THE  ELECTRICIAN. 


183 


departmental  and  road  transport  units,  including  steam  wagpns, 
lorries,  vans,  industrial  trucks,  whether  electrically  or  petrol  driven, 
have  been  repaired  by  these  methods.  On  board  ship  all  encrin  • 
parts,  boilers,  furnaces  and  all  engine-room  gear,  djTiamos,  hydrauUc 
plant,  refrigerating  plant,  bulklieads,  block-tackle,  winches,  donkey- 
engines,  jibs,  combings,  grids,  girders,  stanchions,  plates,  tanks, 
bunkers,  davits  ;  rudder  posts,  frames,  stem  frames,  tail  shafts, 
pumps,  binnacle  pedestals,  engine-room  signal  gear,  bridge  and 
wheel-hou?e  I  ttings,  &c.  have  baen  so  repaired.  In  fact,  all  metal  parts 
from  truck  to  keelson,  and  from  stem  to  stern  have  been  dealt  with. 
Docks  and  harbour  equipment,  dealt  with  in  the  same  way,  include 
lock  and  sluice  machinery,  filhng  rams,  and  extractors,  dredgers 
(dipper  and  bucket,  &c.),  traveUing,  stationary,  or  floating  cranes 
electric  or  steam),  grabs,  capstans,  doUies,  tug  and  tank-steamer 
engines,  boders,  &c.,  steel  barges,  hoppers,  conveyoi-s,  gravity 
runways,  overhead  gear,  dock  locos,  weighbridges,  tanks,  pontoons, 
caissons,  coffer  dams,  floating  dry  docks,  excavators,  hoist  diiiras, 
coaUng  elevators,  &o.,  lighthouse  apparatus  and  equipment,  hght- 
ship  fittings,  &c.,  buoys,  bridge  trusses  and  members,  rails,  tools, 
accessories,  &c.,  &c. 

Weldino  not  Anybody's  Job. 
To  correct  an  erroneous  impression  that  is  all  too  prevalent  in 
regard  to  the  practice  of  autogenous  fusion,  we  should  Uke,  at  this 
juncture,  to  state  unequivocally  that  "  welding  is  not  anybody's 
job."  In  support  of  which  assertion  we  carmot  do  better  than 
append  the  following  analysis  of  recent  investigations  into  the 
value  of  training  and  specialisation.  One  hundr-ed  welds  were  done 
by  competent  journeymen  engineers,  and  a  like  number  by  qualified 
and  experienced  welders.  Of  the  former  a  bare  20  per  cent,  were 
sound,  28  per  cent,  were  unsound,  and  52  per  cent,  were  useless. 
Of  those  done  by  experienced  craftsmen  92  per  cent,  were  sound, 
6  per  cent,  were  unsound,  and  2  per  cent,  were  useless. 

Such  a  comparison  scarcely  needs  comment.  It  proves  con- 
clusively that  if  100  per  cent,  efficiency  is  to  be  acliieved  in  the 
restoration  of  disabled  plant  and  machinery,  the  work  must  be 
entrusted  to  those  whose  quahfications  admit  .of  no  debate — in 
short;  to  operators  who  work  under  the  immediate  direction  of  an 
expert  metallurgist  who  has  made  the  high  temperature  treatment 
of  industrial  metals  his  special  study. 

Scientific  welding  is  the  last  word  in  the  economic  maintenance 
of  all  descriptions  of  plant  and  machinery — but,  at  all  times,  let 
the  emphasis  be  upon  the  fii-st  word.  More  harm  can  be  done  by  a 
weU-intentioned  amateur  welder  in  half  an  hour,  than  can  be  put 
right  by  a  speciaUst  in  a  fortnight — if  at  all.  Unless  valuable 
machinery  is  in  charge  of  competent  craftsmen,  its  restoration  to 
full  commission-is  almost  an  impossibility— its  destruction  is  almost 
a  certainty. 


Gorr  espon  d  ence. 


AN  "  ALL-ELECTRIC  "  CONVENTION. 

TO   THE    EDITOR   OP   THE   ELECTRICIAN. 

Sir  :  I  am  much  interested  in  your  article  on  "  An  All- 
Electric  Convention,  "  as  I  have  always  been  of  opinion  that 
in  the  interests  of  all  concerned  it  is  of  the  utmost  importance 
that  private  and  municipal  electrical  enterprise,  and,  in  fact, 
every  branch  of  the  profession,  should,  if  possible,  meet  once 
a  year  socially  in  order  to  discuss  the  various  problems  con- 
nected with  the  manufacture  of  electrical  machinery  and 
apparatus  and  the  problems  connected  with  the  sale  and  use 
of  electricity. 

In  these  times,  owing  to  the  various  electricity  inquiries 
which  are  being  held,  and  the  general  unrest  in  the  country, 
it  is  difficult  to  find  time  to  attend  such  conventions.  I  hope, 
however,  that  in  the  future,  when  things  are  more  settled,  that 
steps  will  be  taken,  possibly  by  the  Institution  of  Electrical 
Engineers,  to  bring  about  such  gatherings.  The  Old  Country, 
which  we  are  proud  to  represent  and  to  have  fought  for,  was 
the  chief  pioneer  of  the  electricity  supply  and  manufacturing 
industries,  and  it  is  only  by  bringing  all  interests  together  that 
difierent  views  connected  with  the  industry  can  be  expressed 
and  debated  upon. 

The  "  All-Electric  "  Convention  should,  as  you  suggest,  be 
of  a  social  character  and  made  as  attractive  as  possible  in  order 
to  secure  the  co-operation  and  attendance  at  meetings  of  all 
those  interested  in  the  discussion  of  problems  akin  to  the  art 
and  questions  connected  with  electricity's  many  spheres  of 


usefulness — not  excepting,  of  course,  the  commerciaal  side  of 
the  industry. 

Much  will,  of  course,  depend  in  the  early  stages  on  the 
election  of  a  president  and  committee  who  should  be  repre- 
sentative of  all  interests  in  order  that  the  convention  may  have 
such  an  influential  and  popular  opening  as  will  secure  its  future 
success. — I  am,  &c., 

London,  July  26.  G.  W.  Partridge. 


TO  THE  editor  OF  THE  ELECTRICIAN. 

Sir  :  I  read  with  interest  your  editorial  note  on  "  An  '  All 
Electric  '  Convention  "—it  certainly  gives  food  for  thought. 

At  a  time  when  great  problems  affecting  the  Electrical 
Industry  as  a  whole  are  being  pressed  to  a  solution  it  is  a 
source  of  weakness,  in  my  judgment,  that  there  is  no  body 
capable  or  willing  to  speak  for  the  industry  as  a  whole  in 
such  a  way  as  to  make  its  voice  heard. 

I  do  not  underrate  the  important  part  which  the  Cormcil 
of  the  Institution  of  Electrical  Engineers  might  play  and 
sometimes  does  play.  The  Council,  however,  is  elected  for 
internal  domestic  purposes  and  I  cannot  but  feel  that  it  would 
be  of  national  advantage  to  have  some  body  constituted  that 
could  initiate  or  weld  fellow  movements  affecting  the  industry 
into  one  whole,  a  body  not  charged  with  the  control  and  conduct 
of  an  Institution  where  trade  interests  are  bound  to  play  a  part. 
We  want  some  body  which,  besides  being  free  of  sectional 
interests,  can  rise  above  the  continual  struggle  between  public 
and  private  enterprise  and  which  can  act  as  a  kind  of  Parlia- 
mentary Committee  to  the  Industry.  A  long  step  in  this 
direction  might  be  taken  were  the  Council  of  the  Institution  of 
Electrical  Engineers  to  set  up  a  Parliamentary  Committee 
consisting  of  a  few  of  the  best  qualified  of  its  own  members 
with  the  addition  of  two  or  three  co-opted  from  outside  on 
account  of  special  qualifications  which  they  might  possess. 
Such  a  body  might  have  been  of  great  assistance  during  the 
last  few  years  when  the  whole  problem  of  Power  Supply  has 
come  up  for  settlement. — I  am,  &c.. 

County  Hall,  London^  Geo.    H.    Hume. 

August  1st. 

ELECTRICITY  METERS  VERSUS  CURRENT 
LIMITERS. 

to   THE   EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  I  notice  in  your  issue  of  July  22nd  that  Mr.  Miller 
claims  that  the  use  of  a  resistance  automatically  thrown  into 
the  circuit  "  for  the  limitation  of  currenfto  a  consumer  on  the 
mains  of  a  supply  authority,"  as  is  done  by  the  Edison  current 
limiter,  is  new. 

If  you  will  refer  to  the  original  Paper  read  by  Mr.  Handcock 
and  myself  before  the  Institution  of  Electrical  Engineers  in 
April,  1908,  where  the  "  contract  demand  or  telephone  system  " 
was  put  forward  and  the  use  of  current  limiters,  or  "  limit 
indicators,"  as  we  then  called  them,  was  proposed,  we  defined 
the  function  of  the  "'  limit  indicator  "  as  being  ''  to  throw  a 
resistance  into  the  circuit,  and  thus  indicate  to  the  consumer, 
by  a  reduction  in  the  brilliancy  of  his  lamps,  when  he  is  exceed- 
ing his  contract  limit." 

It  is  satisfactory  to  find  that  the  system  then  suggested  is 
now  being  recognised  as  one  of  those  best  suited  to  meet  the 
difficulty  of  high  cost  of  ser\ace  and  small  actual  consumption 
of  current  on  the  part  of  most  domestic  lighting  consumers. 

It  is  interesting  on  reading  this  Paper  again,  after  a  lapse 
of  thirteen  years,  to  notice  how  the  forecast  of  the  efiect  of  the 
introduction  of  high-efficiency  lamps,  and  also  of  heating  and 
cooking  apparatus,  has  been  borne  out,  making  the  necessity 
for  an  alteration  in  the  official  method  of  charging,  based 
merely  on  the  number  of  units  consumed,  more  urgent  than 
ever. 

At  the  end  of  the  Paper  we  stated  : — 

"  The  origiual  metlvod  of  charging  for  electrical  energy  was  hasecl 
on  a  false  analogy  with  gas.  During  the  quarter  centuiy  that  has  elapsed 
since  it  was  formutated  the  conditions  have  completely  changed,  and 
the  advent  of  the  new  lamp  renders  it  absolutely  necessarj-  that  the 
whole  question  sliould  be  reconsidered." 
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It  is  a  matter  for  regret  that  the  hope  expressed  in  the  nest 
paragraph,  that  with  the  aid  of  the  Board  of  Trade  more 
equitable  methods  would  be  substituted,  has  not  even  yet 
been  fulfilled  ;  but  the  whole  industry  hopes  that  the  Elec- 
tricity Commissioners  will  soon  succeed  in  inducing  the  Govern- 
ment to  sanction  the  change. — I  am,  &c., 

A.  H.  Dykes  . 

London,  Julv  27th. 


A  QUESTION  OF  NOMENCLATURE. 

TO   THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  I  would  like  to  add  the  following  to  the  discussion 
which  has  been  carried  on  in  your  columns  regardfhg  an  appro- 
priate name  for  that  type  of  telephony  and  telegraphy  which 
has  been  variously  designated  as  "wired  radio,"  "high 
frequency,"  "  carrier,"  &c. 

The  term  "  "  wired  radio  "  is  objectionable  in  that  it  ignores 
the  fundamental  difference  between  ware  and  radio  transmission . 
The  characteristic  feature  of  wire  transmission  is  that  the 
electro-magnetic  waves  are  guided  by  conducting  wires, 
whereby  the  energy  is  prevented  from  spreading  and  is  de- 
livered to  the  one  desired  receiving  point.  The  characteristic 
feature  of  radio  is  that  the  waves  are  unguided,  and  are  per- 
mitted to  spread  out  in  all  directions.  If  we  speak  of  a  "wired 
radio  "  or  "'  wired  wireless  "  system  of  transmission,  we  are, 
in  efiect,  saying  a  '"  guided-unguided  "  system.  The  term 
contradicts  itself. 

"  High  frequency  "  is  not  sufi&ciently  definite.  For  telegraph 
purposes  the  frequencies  involved  may  be  in  the  voice 
range. 

An  appropriate  name  for  the  art  should  not  only  suggest 
the  mode  of  operation,  but  should  also  difierentiate  between  it 
and  the  two  most  closely  allied  arts,  namely,  ordinary  wire 
telephony  and  telegraphy,  and  radio  telephony  and  tele- 
graphy. "We  have  already  pointed  out  the  principal  distinc- 
tion between  it  and  radio. 

The  feature  of  the  art  which  best  distinguishes  between  it 
and  ordinary  telephony  and  telegraphy  is  that  with  it  the 
signalling  telephone  or  telegraph  waves  are  modulated  upon 
alternating  currents  higher  in  frequency  than  the  signalling 
waves  whUe  with  ordinary  telephony  and  telegraphy  the 
signals  are  transmitted  at  their  own  frequencies.  An 
alternating  current  on  which  the  signalling  variations  are 
impressed  in  such  a  system  has  come  rather  naturally  to  be 
regarded  as  the  "  carrier  "'  of  the  signalling  variations,  and 
therefore  to  be  designated  as  the  "  carrier  "  current. 

I  suggest,  therefore,  that  we  designate  systems  of  this  type 
as  "  wire-carrier  "  systems.  "  Wire  "  diiJerentiates  them 
from  radio.  "  Carrier  "  differentiates  them  from  ordinary 
wire  transmission.  The  two  words  taken  together  are  sug- 
gestive of  the  mode  of  operation. 

While  carrier  currents  are  employed  in  radio  transmission, 
the  term  "  radio  "  so  well  identifies  that  art  that  the  term 
"  wire  carrier  "  may  be  further  abbre\aated  to  "  carrier  " 
without  confusion.  This  has  happened  in  connection  with  the 
development  and  operation  of  circuits  of  this  kind  by  the  Bell 
Telephone  System  in  the  United  States.  Such  circuits  are 
already  widely  known  not  only  to  inventors  and  the 
engineers,  but  also  to  the  operating  people,  as  "carrier" 
circuits. — I  am,  &c., 

New    York,  Otto  B.  Black  well. 

July  18. 


wjiuld  be  strange  if  I  were  under  this  impression.  I  can  very 
well  concede  to  Mr.  Durtnall  that  if  I  had  this  impression,  it 
would  be  quite  wiorg. 

I  was  of  course  talking  of  mechanical  construction  whereas 
Mr.  Durtnall  is  speaking  of  electrical  parts,  and  as  a  matter 
of  fact  there  is  obviously  no  reason  whv  squiirel  cage  motors 
should  not  be  used  in  conjunction  with  quill  tjqje  mounting. 

Mr.  Durtnall  does  not  specify  how  his  induction  motor  is  to 
be  mounted  and  its  weight  to  be  spring  borne.  Details  of  this 
would  be  particularly  interesting  if  it  is  intended  to  use  gearless 
motors  with  axle  carried  rotors,  as  might  be  inferred  from  Mr. 
Durtnall's  letter. 

The  details  given  of  the  electrical  system  and  of  the  speed 
control  are  very  interesting  and  the  advantages  claimed  can 
no  doubt  be  substantiated  in  practice.  The  point  is,  can  they 
be  obtamed  at  a  commercial  price. 

I  can  agree  with  Mr.  Durtnall  that  the  single-phase  system 
has  many  attractions  and  advantages  particularly  for  main 
line  work  with  not  over  dense  traffic,  but  unfortunately  there 
are  drawbacks  inherent  in  any  single-phase  system  beyond 
those  of  the  ordinary  single-phase  system  referred  to  by  Mr. 
Durtnall  which  make  themselves  specially  felt  iri  this  country 
and  which  point  to  the  high  tension  direct  current  svstem  as 
being  more  suitable  for  our  use. — -1  am,  &c., 

Derby,  August  2nd.  J.  Dalziel. 


ilECHANICAL  ADVANTAGES  OF  ELECTRIC  LOCOMO- 
TIVES COMPARED  WITH  STEAM. 

TO  THE  editor  OF  THE  ELECTRICIAN. 

Sir  :  Referring  to  Mr.  Durtnall'a  letter  in  last  week's 
Electrician  I  must  say  I  fail  to  see  why  my  correction  of  a 
shorthand  error  which  made  me  say  "  squirrel  "  instead  of 
• "  quill  "  should  lead  Mr.  Durtnall  to  infer  that  I  am  under  the 
impression  that  squirrel-cage  motors  cannot  be  used  satis- 
factorily for  electric  traction. 

As  I  have  seen  a  number  of  squirrel-cage  motor  locomotives 
operating  satiaf actorily  and  am  aware  of  a   ood  many  more  it 


The  New  I.M.E.A,  President. 


Mr.  S.  T.  Allen,  chief  engineer  and  general  manager  of  the 
Wolverhampton  Electricitj-  Department,  who  has  just  been  elected 
President  of  the  Incorporated  Municipal  Electrical  Association,  may 
not  inaptly  be  described  as  belonging  to  the  younger  generation  of 


Me.  S.  T.  Allen 

(Presid  nt,  Incorporated  Municipal  Electrical  Association). 

electricity  supply  engineers.  He  commands  a  municipal  depart- 
ment without  an  undue  display  of  the  crusted  municipal  spirit,  and 
it  is,  therefore,  not  surprising  to  find  that  the  dcveloj)mcnt  of  the 
undertaking  under  his  control  in  such  fertile  soil  as  exists  at  Wolver- 
hampton ha.s  been  extraordinarily  rapid. 

Mr.  Allen,  who  wa.s  born  in  1873,  was  educated  at  Plymouth  and 
Mannamcad  College  and  received  his  technical  training:  at  Cardiff 
University  College.  He  subsequently  served  his  articles  under 
Messrs.  S.  F.  Walker  &-  Co.,  at  the  Cardiff  Electrical  Engineering 
Works,  and  at  the  end  of  this  time  entered  the  employment  of  the 
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firm  as  a  draughtsman.  He  was  then  appointed  electrical  engineer 
for  the  Cardiff  district  by  Messrs.  Gilbert  &  Company  of  London, 
and  after  a  short  time  with  this  firm  became  electrical  engineer  to 
the  Ebbw  Vale  Steel,  Iron  &  Coal  Company,  with  whom  he  was 
engaged  in  designing  and  laying  down  their  extensive  electrical 
plant.  Having  thus  gained  early  experience  in  commercial  life  he 
next  turned  to  the  haven  of  public  enterprise,  starting  his  muni- 
cipal career  as  senior  charge  engineer  at  the  Plymouth  electricity 
works.  He  was  afterwards  promoted  to  chief  assistant  in  the  same, 
undertaking  a  position  which  he  held  for  seven  years,  until  in  190S 
he  was  appointed  city  electrical  engineer  at  Carlisle,  while  in  1913 
he  moved  to  his  present  position.  Mr.  Allen,  as  occurs  to  all  who 
have  risen  to  any  eminence  in  their  profession,  is  connected  with  a 
large  number  of  interests  in  the  industry  itself.  Besides  being  a 
member  of  the  Institution  of  Electrical  Engineers,  he  is  a  member 
of  the  British  Engineering  Standards  Association,  a  past  chaiiman 
of  the  South  Midland  Centre  of  the  Institution  of  Electrical  En- 
gineers, and  chairman  of  the  Electrical  Engineers  Committee,  which 
is  preparing  a  joint  scheme  for  the  electricity  supply  in  the  Korth- 
West  Midlands  district.  In  his  election  to  the  Presidential  Chair 
of  the  Incorporated  Municipal  Electrical  Association,  Mr.  AUen  has 
before  him  the  example  of  many  electricity  supply  engineers.  We 
have  no  doubt  that  he  will  profit  by  that  example  and  equally  dis- 
tinguish himseU  in  this  important  position  as  they  have  done. 


Foreign    Radio-Telegraph   Progress. 

In  fulfilment  of  a  promise  recently  made  in  the  House  of  Commons 
the  Assistant  PosTM.iSTER-GENERAL{Mr.  PikePease)has  issued  astate- 
ment  on  the  wireless  services  of  the  United  States,  Germany  and  France. 
In  these  three  countries  wireless  telegraphy  is  being  worked,  as  in  the 
United  Kingdom,  partly  by  iirivate  and  partly  by  Government  enterprise. 
It  is  stated  that  on  the  whole,  though  the  high-power  stations  in  the 
countries  in  question  are  more  numerous,  and  in  some  cases  more 
powerful,  than  the  corresponding  stations  in  this  country,  there  is 
reason  to  think  that  the  commercial  development  of  wireless  communica- 
tion is  as  far  advanced  here  as  elsewhere.  The  position  will  be  still 
more  favourable  to  this  country  when  the  new  Post  Ofiice  stations 
near  Oxford  and  Cairo  are  working  and  when  the  other  stations  in  the 
Imperial  chain  are  erected. 

United  States. 

In  the  United  States  the  principal  privately  owned  stations  are  those 
of  the  Radio  Corporation  of  America  and  are  as  follows  :  New  Brimswick 
(N.J.),  Marion  (Mass.),  Tuckerton  (N.J.),  Bolinas  (San  Francisco), 
Kahuku  (Hawaii).  The  first  three  stations  are  used  for  traffic  between 
the  United  States  and  Great  Britain,  Noi-way,  Germany  and  France. 
The  Bolinas  and  Kahuku  stations  deal  with  traffic  between  the  United 
States  and  Japan.  Most  of  the  Radio  Corporation's  stations  have 
been,  or  are  being,  equipped  with  200  kW  alternators.  It  is-claimed 
that  the  stations  can  work  by  automatic  transmission  up  to  50  or  60 
words  a  minute,  but  they  are  normally  worked  manually  at  a 
speed  not  exceeding  20  to  25  words,  and  the  load  probably  does  not 
exceed  15  000  paying  words  a  day.  The  following  high-power  stations 
are  worked  by  the  United  States  Navy :  Annapolis,  Sayville,  San 
Francisco,  Honolulu,  Guam,  and  Cavite  (Phihppines).  These  stations 
are  equipped  with  arc  sets  and  the  last  four  are  used  for  Government 
purposes.  The  stations  are  not  open  for  general  commercial  work,  but 
they  are  used  (when  not  required  tor  Government  work)  for  the 
transmission  of  news  at  the  same  charge  as  that  made  by  private 
stations.  The  service  seems  to  be  fairly  satisfactory  during  the  winter, 
but  in  the  summer  months  it  is  subject  to  interference  by  atmospherics. 
Efforts  have  recently  been  made  to  receive  news  messages  from  Annapolis 
in  this  country,  but  the  audibility  of  the  signals  is  not  sufficient  to 
justify  the  institution  of  a  regular  service.  The  Radio  Corporation  of 
America  have  commenced  the  erection  of  a  new  radio  station  on  Long 
Island,  consisting  of  six  separate  installations  (one  spare)  grouped  round 
a  common  centre,  each  equipped  with  200  kW  alternators,  and  intended 
for  commiuiication  with  various  European  countries. 
Germany. 

The  principal  high-power  stations  are  those  at  Nauen  and  Eilvese 
(owned  by  the  Telefunken  Company).  The  services  with  England, 
Italy  and  other  European  countries  are  carried  on  by  the  medium- 
power  Government  station  at  Kongiswusterhausen,  near  Berlin.  The 
station  at  Nauen,  which  is  equipped  with  three  high-frequency 
alternators  capable  of  furnishing  400  kW,  is  used  for  commu- 
nication with  the  United  Stati  s.  The  service  is  not  very  satis- 
factory during  the  summer  owing  to  atmospherics,  but  during  the  winter 
the  working  is  reported  to  be  fair.  The  traffic  handled  averages  about 
10  000  words  per  day.  It  is  understood  that  the  power  of  the  station 
is  to  be  doubled  in  the  near  future. 

France. 

Wireless  services  are  in  operation  between  France  and  the  following 
countries  :  United  States,  Great  Britain,  Spain,  Hungary,  Bulgaria, 
Roumania,  and  Yugo-Slavia.  The  services  with  Great  Britain  and 
Spain  are  conducted  by  the  Societe  Fran9aise  Radioelectriquc,  and  the 
remainder  by  the  French  telegraph  administration.  The  principal 
stations  in   France   are   Bordeaux,   Lyons,   Nantes   and  Eiffel  Tower. 


The  Bordeaux  station  is  equipped  with  arc  transmitting  apparatus,  the 
nominal  power  of  which  is  1  000  kW,  and  it  is  used  chiefly  for  communica- 
tiiin  with  the  United  States.  The  amount  of  traffic  exchanged  averages 
about  14  000  words  daily  (including  1  000  for  the  United  States  Navy). 
The  Bordeaux  station  is  also  used  for  the  transmi.ssion  of  traffic  to 
Central  Africa  (Rufisque),  Congo  (Brazzaville)  and  Shanghai.  The 
amount  of  traffic  is  small  (about  200  words  a  day),  and  is  limited  to  the 
outward  direction  only,  reception  of  messages  being  acknowledged  by 
cable. 

The  Government  services  with  European  coxmtries  deal  with  a  total 
traffic  (inward  and  outward)  of  about  13  000  words  a  day  in  all.  The 
service  conducted  by  the  Societe  Francaise  Radioelectriquc  with  this 
country  is  not  largely  used  and  the  traffic  with  Spain  is  not  known. 
The  military  authorities  are  erecting  communicating  stations  in  the 
French  Colonies  at  Bamako  (Soudan),  Brazzaville  (Congo),  Tananariva 
(Madagascar)  and  Saigon  (Indo-China) ;  but  the  stations  are  far  from 
completion.  A  new  central  wireless  station  has  recently  been 
commenced  at  Ste.  Assise,  near  Paris,  by  the  Compagnie  Generale  de 
T.S.F.  It  will  comprise  two  sending  installations,  one  of  which  will  be 
used  for  European  and  the  other  for  extra-European  communication. 


The   Telephone   Service. 

L_l       [       11 

The  Select  Committee  on  the  Telephone  Service  concluded  on 
M'^ednesday  last  the  taking  of  evidence  for  this  session,  and  agreed  to  an 
interim  report  stating  that  they  had  been  unable  to  complete  the  inquiry 
and  askiiit;  tliat  they  maj'  be  reappointed  next  session.  The  chaiiman 
uf  tlip  Cianmittee  (Mr.  Evelyn  Cecil)  and  the  telephone  adviser  (Mr. 
W.  W.  Cook)  have  left  for  Noi-way,  Sweden  and  Denmark  to  inquire 
into  the  telephone  systems  of  those  countries.  Mr.  Cook  will  sub  - 
sequently  visit  Canada  and  the  United  States.  Among  lecent  witnesses 
examined  were  the  following  : — 

Mr.  W.  B.  Pinching,  on  behalf  of  the  technical  staff  of  the  Post  Office 
engineering  factories,  stated  that  in  the  best  interests  of  economy  he 
thciught  the  factories  should  be  placed  entirely  under  engineering  con- 
trol. With  the  introduction  of  automatic  telephon_y  there  was  a  greater 
need  for  teclmical  supervision  and  a  greater  knowledge  of  mechanics. 

Sir  Daniel  Stevenson,  a  former  Lord  Provost  of  Glasgow,  said  the 
new  telephone  charges  were  excessive,  and,  with  better  management, 
unnecessary.  The  service  was  carried  on  in  a  way  much  more  costly 
than  it  would  be  under  private  enterprise,  and  the  staff  was  greatly  in 
excess  of  its  real  needs. 

Lieut. -Col.  W.  A.  J.  O'Meara  thought  the  main  defects  of  the  G.P.O. 
lay  in  the  attempts  which  was  made  to  combine  under  the  adminis- 
trative direction  of  a  single  permanent  head  (the  ^ecretaiy )  three  under- 
takings so  diverse  in  their  main  characteristics  as  the  Post  (Iffice  Savings 
Bank,  the  Post  and  a  higldy  technical  business  like  the  telegraphs  and  tele- 
phones, and  in  the  over-centralisation  of  control  and  in  the  consider- 
ab-'e  duplication  of  work  owing  to  the  peculiar  organisation  of  the  Secre- 
tary's Department  and  its  large  siaff  of  officers.  He  advocated  the  sepa- 
ration of  the  telephones,  which  should  be  under  the  administration  of  a 
board.  When  he  was  in  the  Post  Office  he  discovered  officers  in  ex- 
tremely high  positions  who  had  not  the  knowledge  of  their  work  that  a 
sergeant-major  in  the  Royal  Engmeers  had. 

Sir  Charles  Owens,  a  director  of  the  L.  &  S.W.  Railway  Company, 
in  his  evidence,  said  that  if  a  commercial  firm  found  its  cost  of  produc- 
tion was  approaching  perilously  near  the  market  price  of  the  article, 
the  first  step  would  be  to  investigate  costs  and  not  to  rush  on  to  the  market 
with  their  product  increased  in  price  by  what  they  considered  a  sufficient 
margin.  He  said  that  replies  received  from  100  business  men  showed 
that  the  Post  Office  were  paying  64  per  cent,  more  in  wages  and  war 
bonuses  than  was  being  paid  by  commercial  firms  for  services  of  a 
similar  character. 

Sir  Isaac  Connell,  secretary  of  the  Scottish  Chamber  of  Agriculture, 
urged  that  special  facilities  should  be  given  for  the. extension  of  the 
telephone  in  rural  districts  and  for  a  reduction  of  the  increased  charges, 
and  especially  of  the  charge  of  25s.  a  furlong  beyond  the  first  mile 
from  an  exchange.  Owing  to  the  increased  charges  many  subscribers 
in  rural  districts  had  droj^ped  the  telejihone,  and  imless  the  charges  were 
substantially  reduced,  it  was  hopeless  to  expect  any  extension  in  rural 
districts.  It  would  have  been  a  wiser  course  to  make  a  smaller  increase, 
because  once  a  subscriber  withdrew  it  was  doubly  difficult  to  bring 
him  back.  All  work  for  new  lines  and  extensions  should  be  given  out 
to  open  public  competition — not  merely  among  a  selected  list  of  contrac- 
tors. Not  only  the  cost  but  also  the  benefit  should  be  taken  into'account 
in  fixing  charges.  The  town  subscriber  got  double  the  benefit  which  the 
rural  subscriber  could  get,  whereas  the  former  paid  less  than  the  latter. 

Mr.  Thos.  H.  Ryland,  of  the  National  Farmers'  L^nion,  said  that  rural 
party  lines  had  not  been  taken  up  as  they  should  have  been,  and  it  was 
felt  that  if  there  were  more  jjropaganda  and  the  attention  of  farmers 
were  called  to  the  facilities  to  the  extent  that  prevailed  in  the  Dominions 
and  foreign  countries,  much  greater  u.se  would  be  made  of  the  service  in 
this  country.  It  would  be  of  great  service  to  farmers  if  there  were 
greater  telephone  facilities.  The  variations  that  the  charges  had 
undergone  had  made  rural  people  chary,  and  there  was  a  growing  feeling 
that  there  was  so  much  uncertainty  about  the  whole  matter  that  it 
looked  as  though  the  Post  Office  were  not  very  desirous  of  extending  the 
system.  The  mral  subscriber  got  a  smaller  benefit  than  the  urban  sub- 
scriber by  reason  of  having  fewerpeople  with  whom  he  could  communi- 
cate. 
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London   Electricity    Inquiry. 


This  Inquirj-,  which  has  continued  for  seven  weeks,  was-  concluded 
ou  Friday  last.  We  give  below  a  report  of  the  remainder  of  the  evidence 
and  speeches. 

Cost  or  Coal  and  Ashes. 
To  Mr.  Henderson,  Mr.  SIbbz  said  he  had  taken  cost  of  disposal  of 
ashes  at  2s.  (id.  a  ton.  Theco.stat  City-road  was  5s.  The  cost  of  coal  at 
the  Company's  pre.sent  stations  was  0-534d.  per  unit  in  the  first  half  of  the 
current  year.  The  average  price  of  coal  in  1920  was  48s.  lOd.  He  would 
not  advise  that,  even  if  the  Barking  station  were  to  be  erected  so  as  to  be 
working  in  1925,  the  present  stations  should  have  new  plant  put  into 
them  and  be  linked  up.  The  Barking  station  could  be  ready  for  working 
in  three  years.  He  doubted  whether  any  linking  up  with  the  County  of 
London  Companj-'s  existing  stations  >vith  other  stations,  to  deal  with 
any  increase  of  load,  could  be  done  before  the  Barking  station  was 
ready.  Even  if  it  could,  he  thought  it  might  be  as  cheap  to  put  up 
temporary  plant  at  Barking.  He  %vas  certain  that  the  railway  companies 
could  be  supplied  more  cheaply  from  that  station  than  the  railways  could 
supply  themselves.  Whether  the  Barking  station  were  erected  or  not, 
there  was  no  need  for  the  Beckton  station.  A  case  might  be  made  out 
for  Chiswick  as  a  peak  station.  There  was  no  case  for  putting  down 
modem  plant  at  Bankside  or  Deptford.  To  make  the  Barking  station 
<apable  of  supplying  a  load  of  200  000  kW  would  cost  about  2i  millions 
in  addition  to  the  3|  estimated  for  the  60  000  kW  station.  When  he 
said  he  had  received  lower  tenders  for  plant  than  were  received  before  the 
war,  he  meant  at  a  lower  price  per  kilowatt,  not  per  ton.  Some  of  these 
were  from  British  firms.  He  had  had  British  tenders  for  a  30  000  kW 
set  about  a  year  ago.  The  largest  sized  set  in  the  North-east  coast 
installation  was  20  000  kW.  Coal  distillation  had  not  been  carried  out 
on  a  large  scale.  As  all  the  coal  would  not  be  used  for  distillation  prob- 
:  bly  there  would  not  be  more  than  1  ton  obtained  from  10  tons  of  coal. 
He  did  not  attach  any  impdrtance-to  the  Beckton  site  being  adjacent 
to  the  gas  works.  The  Romford  area  had  practically  no  supply  at  present 
from  the  County  of  London  Company. 

To  Mr.  Kexxedy.  witness  said  he  thought  railway  engineers  would  not 
be  enthusiastic  about  taking  a  supply  from  a  station  other  than  their  own, 
unless  the  plans  were  settled,  the  foundatio'n  laid  and  the  plant  on  order. 
He  had  placed  contracts  during  the  last  three  months  at  £3  per  kW.  for 
loOOOkW  turbo-alt«mators. 

Evidence  foe  Surrey  County  Council. 

Mr.  C.  B.  EDG.tR,  M.P.,  Chairman  of  Surrey  County  Council,  stated 
that  a  meeting  of  local  authorities  was  held  in  December,  and  the 
opinion  was  generally  expressed  that  a  general  supply  of  electricity 
for  the  county  would  be  welcomed.  A  resolution  had  been  passed  that 
the  Commissioners  should  be  asked  that  no  portion  of  the  county  should 
be  connected  to  the  central  supply  in  the  early  stages  of  the  scheme,  but 
that  provision  should  be  made  to  permit  of  connecting  up,  on  the 
application  of  the  authorities  concerned,  when  the  Joint  Authority  was 
in  a  position  to  give  a  supply.  He  supported  the  principle  that  no  part 
of  the  county  should  be  included  in  the  scheme  unless  the  whole  were 
included.  The  northern  part  of  Surrey,  which  contained  the  greater 
part  of  the  rateable  value,  was  the  very  part  which  it  was  sought  to  take 
away. 

To  Mr.  Henderson,  witness  said  he  did  not  suggest  that  a  scheme  for 
Surrey  alone  could  supply  as  cheaply  as  a  scheme  connected  up  with  a 
general  London  supply.  Part  of  the  county  was  already  connected  up 
with  metropolitan  areas.  Surrey's  objection  to  partition  would  be 
reduced  if  the  county  had  direct  representation  on  the  Joint  Authority. 
The  county  asked  to  be  left  out  altogether  for  some  time.  He  admitted 
that  some  part  of  the  Northern  Surrey  could  advantageously  be  taken 
into  the  area. 

To  Mr.  Turner,  witness  said  he  and  many  of  his  colleagues  would  prefer 
the  Conference  scheme  to  that  of  the  L.C.C..  Provided  the  contribution 
to  be  made  by  Surrey  County  Council  to  the  administrative  expenses  of 
the  Joint.^uthority  in  return  for  representation  were  nominal  he  thought 
there  would  be  no  objection  to  it. 

Re-examined  by  Sir  Herbert  Nield,  witness  said  Surrey  preferred 
to  get  other  supplies  than  that  proposed  by  the  .Joint  Authority.  The 
main  objection  was  that  parts  of  Surrey  would  besterilisediftheeounty 
were  included  in  either  of  the  schemes. 

To  Sir  John  Ssell  he  admitted  that  a  county  area  was  not  the  most 
economical  area  for  electricity  supply.  If  the  Commissioners  found  it 
necessary  to  include  a  part  of  Surrey  and  allowed  time  for  consideration 
of  the  proj)Osal  the  Council  would  be  pleased  to  give  the  matter  earnest 
consideration. 

The  County  of  London  Company's  Case  Continued. 
Mr.  Merz,  whose  cross-examination  by  Mr.  Kennedy  was  then  if  sumed, 
said  he  would  be  pleased  to  give  the  Commissioners  particulars  of  the 
tenders  which  he  had  received  for  turbo-alternators  and  on  which  he 
based  his  statement  that  prices  of  plant  had  been  considerably  reduced. 
Taken  as  a  whole  tlie  County  of  London  Company's  area  was  a  good  power 
<listrict.  Electricity  supply  ought  to  get  the  benefit  of  the  by-produota 
of  the  coal,  but  in  the  ca.sc  of  the  Beckton  site  the  gas  company  wanted 
to  sell  the  fuel  to  the  electricity  authority  after  the  by-prodiicts  had  been 
extracted. 

.    To  Mr.  Donald,  witness  said  that  the  West  End  could  afford  to  pay  a 
higher  price  for  current  than  an  industrial  area  such  as  East  London, 


and  he  thcjught  special. consideration  should  be  given  to  separate  proposals 
for  aujiplying  such  an  area.  The  reduction  in  the  price  of  plant  to  which 
he  had  referred  was  most  noticeable  in  the  case  of  units  which  gave  or 
approached  the  maximum  output  for  a  given  speed.  That  would  apply 
to  sets  between  15  000  and  20  000  kW  and  from  30  000  to  35  000  kW. 
What  he  had  particularly  in  mind  when  he  mentioned  the  £3  per  kW 
figure  was  plant  f.o.b.,  not  for  installation  in  England.  He  could  not 
say  whether  manufacturers  were  quoting  lower  prices  for  plant  for  abroad 
than  for  undertakers  in  this  countiy.  He  did  not  suggest  that  all  the 
existing  stations  should  be  scrapped  at  once.  He  did  not  agree  that 
the  chief  advantage  of  the  Company's  site  was  that  it  afforded  a  means 
of  "  jumping  a  claim  "  in  the  sense  that  if  the  Company  had  started 
their  worlis  there  it  would  militate  against  the  success  of  a  proposal  by 
the  local  authorities  in  the  vicinity  if  they  came  forward  later  with  a 
proposal  for  a  station.  If  a  company  offered  to  erect  a  station  in  which 
the  coal  consumption  would  be  only  half  what  was  estimated  in  the 
schemes  now  before  the  inquiry  it  should  be  considered  a  public  bene- 
factor. 

Re-examined  by  Mr.  MoRSE,  Mr.  Merz  said  the  reason  electricity 
supply  was  not  in  a  satisfactory  condition  to-day  was  that  the  funda- 
mental factor  of  coal  consumption  had  hot  received  full  attention,  but 
when  it  had  this  country  would  have  a  better  electricity  supply  than  any 
other.  The  County  of  London  Company  attached  more  importance  to 
the  fact  that  they  had  a  demand  to  supply  wliich  would  be  many  times 
their  present  output  than  to  the  strategic  point  of  obtaining  an  extension 
of  tenure.  It  was  the  undertakers  particularly  concerned  with  power 
business  who  objected  most  strongly  to  inclusion  in  the  schemes  for  the 
larger  area.  He  tliought  it  would  be  a  calamity  if  other  railways,  in 
addition  to  those  wliich  already  had  power  stations,  were  to  equip  their 
own  stations  instead  of  taking  current  from  a  combined  station. 

In  reply  to  Mr.  Page,  witness  stated  that  the  provision  of  modern  plant 
was  the  best  solution  of  the  London  problem  to-day.  He  was  always 
anxious  to  secure  unity,  but  if  it  became  a  question  of  choosing  between 
modern  plant  and  unity,  he  was  confident  that  modern  plant  was  the 
more  important.  The  development  of  the  electric  supply  business  at 
present  was  a  particularly  suitable  subject  for  private  enterprise,  provided 
there  were  proper  safeguards,  and  that  the  undertaking  was  not  unduly 
over-capitalised.  With  regard  to  the  carbonisation  of  coal,  his  view 
was  that  if  coke  was  to  be  used  under  the  boilers  of  generating  stations, 
that  coke  would  be  better  produced  by  the  authority  controlling  the 
generating  station  than  by  being  bought  from  somebody  outside. 

To  Mr.  L.4CKIE,  who  considered  that  the  figure  for  maintenance  at  the 
Barking  station,  given  as  £14  400,  was  very  low,  Mr.  Merz  said  that 
meant  day  to  day  maintenance  of  plant,  apart  from  actual  renewals. 
The  figures  were  based  on  those  obtained  from  other  stations,  and  were 
the  estimated  maintenance  charges  for  the  first  commercial  year. 

Growth  op  the  County  Company. 

Mr.  C.  P.  Sparks,  of  Messrs.  Charles  P.  Sparks  &  Partners,  and  late 
Engineer-in-Chief  to  the  County  Company,  handed  in  charts  showing  th^ 
actual  growth  of  the  demand  on  the  Company's  generating  stations  from 
1909  to  1919,  and  the  estimated  demand  up  to  1924.  At  the  end  of 
1919  the  demand  was  26  000  kW,  and  the  estimated  demand  at  the  end 
of  1924  was  42  000  kW.  There  had  been  a  gradual  increase  in  the  demand 
up  to  the  time  of  the  war,  when  there  was  a  definite  drop,  but  after  the 
armistice  the  demand  grew  again  very  rapidly.  In  October,  1918,  he 
reported  on  the  rate  of  growth  of  the  demand  for  the  next  five  years, 
which  he  estimated  at  3  300  kW  per  annum  ;  the  actual  increase  in  the 
first  three  years  was  9  300  kW.  He  referred  to  the  impediment  to  the 
development  of  the  Company's  area  due  to  lack  of  plant.  The  actual 
load  last  winter  was  27  900  kW,  which  could  have  been  greatly  exceeded, 
but  in  order  to  keep  down  to  that  figure  it  had  been  found  necessary  to 
restrict  supplies.  They  had  an  agreement  with  the  City  Company  to 
supply  them  from  the  City-road  station  in  bulk  when  they  could  do  so, 
but  they  had  not  been  able  to  get  a  supply  from  this  source  up  to  now. 
As  it  was,  the  new  connections  in  1920  accounted  for  7  000  kW,  and  that 
was  not  brought  about  by  intensive  canvassing,  but  was  a  natural  in- 
crease. This  figure  also  could  have  been  increased  had  there  been 
sufficient  plant,  and  he  put  in  a  diagram  showing  the  additional  demands 
on  the  Company's  stationsif  sufficient  plant  were  available.  Heestimated 
that  if  the  Company  had  sulficient  plant,  they  would  be  supplying 
54  000  kW  in  1924,  instead  of  42  000  kW.  There  was  a  considerable 
amount  of  private  plant  iustallcd  in  the  Romford  area,  and  there  was  a 
large  potential  demand.  As  an  instance  of  a  supply  wliich  had  actually 
existed  in  the  Company's  area,  and  had  been  lost  to  them,  he  mentioned 
an  electro-chemical  undertaking  which  had  now  been  transferred  to 
another  area  altogether. 

In  regard  to  the  cost  of  plant,  Mr.  Sparks  said  there  was  a  very  sub- 
stantial reduction  in  prices  compared  with  those  ruling  last  year,  and  he 
agreed  with  the  figures  given  by  Mr.  Merz.  His  opinion  was  that  a 
modern  generating  station  should  be  put  up  at  once,  and  he  knew  of  no 
more  suitable  site  than  that  at  Barking.  It  was  very  desirable  to  get 
*eady  in  advance  to  meet  the  demand. 

In  reply  to  Mr.  Craio  Henderson,  witness  agreed  that  if  the  correct 
policy  was  to  spend  money  in  advance,  and  go  ahead  at  once  with  the 
erection  of  a  capital  station,  the  same  principle  would  apply  to  the  Joint 
Authority  as  to  the  Company.,  i.e.,  if  the  Joint  Authority  were  anxious  to 
get  to  business. 
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On  the  21st  inst.  evidence  was  given  in_  support  of  statements  handed 
to  the  Commissioners  earUer  by  the  Electrical  Power  Engineers'  Associa- 
tion and  the  Electrical  Trades  Union. 

Mr.  W.  A.  JoxES,  General  Secretary  of  the  Electrical  Power  Engineers' 
Association,  stated  that  the  Association  was  asking  for  direct  representa- 
tion to  enable  the  views  of  technical  assistants  to  be  put  before  the 
authority.  The  members  of  liis  Association  had  no  iiersonalinterestin  the 
matter,  and  the  machinery  already  existing  for  deaUng  with  remunera- 
tion and  conditions  of  employment  was  adequate.  The  Association 
required  direct  representation  rather  than  representation  jointly  with 
other  bodies,  because  it  was  weaker  numerically  than  a  body  such  as 
the  Electrical  Trades  Union,  and  would  be  out-voted  eyei-y  time. 

The  Chatrman  said  that  the  responsibility  entailed  by  representation 
on  the  joint  board  should  carry  with  it  financial  support.  As  he  under- 
stood it,  the  two  reasons  for  the  Association  desiring  representation  were 
that  they  would  be  able  to  give  technical  assistance,  and  to  improve  the 
status  of  the  technical  assistants.  With  regard  to  the  latt-er,  there  were 
three  bodies  already  looking  after  their  interests,  namely,  the  Institution 
of  Electrical  Engineei-s,  the  Whitley  Council  for  the  industry  and  the 
Wages  Board.  A  difficulty  he  foresaw  was  that  an  assistant  engineer 
might  be  on  the  Board,  and  he  would  thus  be  in  a  position  of  authority 
over  the  C'liief  Engineer. 

Mr.  JoxES  replied  that  the  representative  of  the  Association  on  the 
Joint  Authority  would  not  necessarjjy  be  an  employee,  but  a  member 
of  the  Association. 

Mr.  Webb  (London  District  Secretary  of  the'  E.T.U.)  also  supported 
the  statement  previously  forwarded  to  the  Commissioners  by  that  body 
on  the  question  of  representation. 

Mr.  C'KAiG  Henderson  (Counsel  for  the  L.C.C.)  said  that  in  the  L.C.C. 
scheme  provision  was  made  for  two  seats  on  the  Joint  Authority  in  the 
labour  interest,  and  he  therefore  asked  what  was  adequate  representation, 
in  the  opinion  of  the  E.T.U. 

A  Cool  Bequest. 
Jlr.  Webb  said  at  least  half  and  added  that  he  had  been  modest  in 
making  that  request.  In  the  course  of  a  discussion  about  financial 
support  Mr.  Webb  said  that  at  present  the  Union  was  "  nearly  broke," 
but,  in  answer  to  Mr.  Donald  (for  Poplar)  he  said  that  the  Union  could 
not  consider  the  shouldering  of  half  the  financial  burden  "  at  the  present 
moment."  He  preferred  that  representatives  should  be  elected  by  the 
general  body  of  workers  in  the  industry. 

Mr.  Sparks  was  recalled  and  said  the  item  of  £8  GOO  for  rates,  taxes 
and  insurance  represented  what  would  have  to  be  paid  by  the  Company 
in  1925  if  the  Barking  Station  were  erected  and  current  supplied  from 
thei-e,  minus  the  sum  which  would  have  to  be  paid  if  the  same  business 
had  been  dealt  \vith  at  the  Wandsworth  and  City-road  stations. 

Mr.  Turner  (for  the  Conference  of  Local  Authorities)  referred  to  the 
letter  sent  to  the  Commissionei-s  by  the  Islington  Borough  Council,  raising 
oitjections  to  the  scheme,  and  stated  that  they  had  now  agreed  to  come 
in  under  the  Conference  scheme. 

Mr.  Kennedy  then  continued  his  cross-examination  of  Mr.  Sparks. 
Dealing  with  the  railway  load,  which  the  County  Company  hoped  to 
get  by  the  erection  of  the  Barking  station,  he  suggested  that  if  the  station 
were  erected,  and  the  Company  canvassed  for  the  railway  load,  stating 
that  they  had,  say,  a  20  000-kW  plant  to  deal  with  it,  which  could  not 
be  used  for  other  purposes,  the  Company  would  be  more  or  less  in  the 
hands  of  the  railway  people,  and  would  have  to  accept  almost  anj'  price 
offered. 

Objection  to  the  Beckton  Site. 

Mr.  Sparks  replied  that  the  position  was  not  quite  as  stated  by  Mr. 
Kennedy,  as  the  plant  could  be  used  for  other  purposes.  Another  point 
raised  was  the  difference  in  the  figures  estimated  per  kilowatt  installed  by 
the  engineers  for  the  County  Company's  scheme  and  the  scheme  promoted 
by  the  nine  companies  and.  other  bodies,  this  being  £20  in  the  first  case 
and  £25  in  the  other.  The  Chairman,  however,  pointed  out  that  the 
figures  produced  by  the  two  bodies  of  engineers  were  very  much  on  a  par 
in  the  tirst  place,  because  they  were  estimated  at  about  the  same  time, 
and  the  £20  in  the  case  of  the  County  Company  was  the  revised  figure 
based  on  reductions  in  price  since  the  October  enquiry.  With  regard  to 
the  Beckton  site,  Mr.  Sparks  said  he  would  turn  it  down  solely  on  the 
ground  that  it  was  too  small.  The  -c^uestion  of  crossing  the  river  to  the 
south  side  from  Barking  was  not  an  easy  matter,  but  he  thought  he 
would  be  able  to  do  it  in  about  two  yeare.  The  river  was  crossed  at 
present  by  London  Bridge.  It  would  prejudice  the  Company's  position 
if  they  disclosed  how  the  river  was  to  be  crossed,  -but  they  would  put 
their  plans  before  the  Commissioners  if  desired. 

The  Chairman  held  that  he  must  mete  out  the  same  justice  to  the 
Company  as  he  had  done  to  the  promoters  of  the  other  schemes  in  con- 
nection with  the  options  on  sites  for  cj,pital  stations,  and  the  plans  of  the 
County  Company  with  regard  to  crossing  the  river  were  not  therefore 
disclosed. 

Mr.  TuRNEK  (for  the  Conference  scheme),  suggested  in  cross-examina- 
tion that  the  County  Company  was  anxious  to  secure  the  railway  demand 
for  themselves. 

Mr.  Spakks  said  nobody  else  seemed  to  want  it,  and  this  led  to  a  dis- 
cussion on  the  projjosals  of  the  two  schemes  for  dealing  with  the  railway 
load. 

The  Ch.airman,  summing  up  the  position,  said  that  the  County  Com- 
pany were  willing  to  take  the  risk  of  erecting  a  modem  station  in  the  faith 
that  they  would  secure  the  railway  load,  whereas  the  promoters  of  the 
joint  scheme  were  not  taking  that  risk,  and  it  was  not  their  intention  to 


supply  the  railway  load.  The  attitude  of  counsel  for  the  schemes  was 
that  they  could  not  pledge  the  joint  authority  as  to  its  attitude.  H  the 
railway  load  came  along  sooner  than  the  time  fixed  for  the  erection  of  the 
capital  stations  under  their  scheme  they  would  be  able  to  push  forward 
the  work  in  order  to  meet  it.  The  joint  authority  should  be  in  a  safer 
position  with  regard  to  taking  the  risk  of  preparing  for  the  railway  load, 
because,  if  it  were  lost,  they  would  be  able  to  dispose  of  the  extra  load 
more  easily  owing  to  the  large  area  which  they  would  supply,  and  the 
estimated  growth,  whereas  tiie  County  Company  would  be  confined  to 
their  own  particular  area.  He  added  that  the  question  of  whether 
the  railway  companies  should  erect  their  own  generating  stations  was 
not  for  them  to  decide,  but  was  in  the  hands  of  the  Commissioners. 

New  Plant  at  £3  per  Kilowatt. 
On  the  26th  ult.  Sir  John  Snell  announced  that  5Ir.  Lackie  had 
examined  the  tenders  referred  to  by  Mr.  Merz,  and  these  showed 
that  British  manufacturers  had  tendered  for  turbo-alternators  of 
15  000  kW  or  over,  3  000  revs,  per  ruin,  for  supply  f.o.b.,  without 
auxiliaries  or  erection,  at  £3  per  kilowatt  continuous  rating. 
For  home  suppl.y  10  per  cent,  was  added,  making  £3  3s.  For 
smaller  sets  15  per  cent,  was  added,  making  £4  14s.  For  auxiliaries  a 
further  10  per  cent,  was  added,  making  the  total  £4-55.  All  these 
were  for  plant  for  50  cycles,  but  for  25  cycles  another  10  per  cent,  was 
added,  making  £5,  and  for  1  500  revs,  per  min.  another  15  per  cent,  was 
added,  making  £5-75. 

Counsels'  Final  Speeches. 
Mr.  "Baker  (for  the  North  Metropolitan  Company)  argued  that  a 
Joint  Electrical  Authority  was  not  necessary  so  far  as  the  Company's 
area  was  concerned,  and  he  also  asked  for  the  exclusion  of  Stoke 
Newington  and  the  Company's  WiUesden  power  station.  He  had  been 
unable"  to  get  an  assurance  from  the  L.C.C.  witnesses  that  a  supply 
would  be  given  to  the  Company  at  a  lower  rate  than  their  present  cost, 
and  no  evidence  had  been  given  by  the  engineers  as  to  any  assistance 
that  would  be  given  in  the  Company's  area.  Mr.  Fladgate,  for  the 
companies'  scheme,  was  agreeable  that  the  Company  should  stay 
outside,  but  under  the  other  schemes  it  was  proposed  that  it  should  be 
included,  which  was  inconsistent,  as  the  same  engineers  prepared  the 
engineermg  details  for  all  the  schemes.  By  continuing  its  present 
policy  and  connecting  up  with  the  MetropoUtan  Company  the  Company 
would  effect  more  improvement  in  its  area  than  anything  that  might  be 
contemplated  under  the  schemes  submitted.  The  Company  objected 
to  being  asked  to  make  a  large  contribution  towards+he  Joint  Authority's 
expenses. 

The  Non-Conference  Companies. 
Mr.  Morse  said,  on  behalf  of  the  City  of  London  Company,  they 
could  not  consent  to  any  alteration  of  their  statutoiy  position  which 
involved  risk  of  pecuniary  loss.  The  West  Kent  Company  objected 
to  the  proposed  schemes,  because  they  did  not  provide  for  serving  the 
area  as  efficiently  as  the  Company  could  do  it  from  the  new  power-house 
wliich  they  proposed  to  erect.  For  the  County  of  London  Companj', 
Mr.  Morse  said  the  proposal  in  regard  to  the  Barking  station  put  before 
the  Commissioners  in  March,  1920,  was  that  two  33  000  kW  turbo- 
alternators  should  be  put  in  at  the  outset,  further  extensions  to  be 
subject  to  the  approval  of  the  Commissioners.  The  promoters  of  the 
schemes  that  had  been  considered  did  not  propose,  at  any  rate,  for  a 
considerable  time,  to  provide  for  the  railway  supplies.  AH  four  schemes 
simply  proposed  Imking  up,  but  as  Mr.  Merz  had  said,  the  station  and 
mains  must  be  ready  before  the  demand  could  be  obtained.  The 
County  Company  offered  to  proceed  with  a  station  without  waiting  for 
any  signed  contract.  It  was  not  the  Company's  fault  that  its  existing 
stations  were  in  the  Provisional  Order  districts,  and  as  it  was  impossible 
to  extend  them  sufficiently,  they  had  to  look  around  for  a  means  of 
estabUshing  a  larger  and  more  efficient  plant.  The  sanctioning  of  the 
Barldng  station  could  not  injure  the  Joint  Authority,  as  the  Company 
had  consented  to  optional  purchase  of  the  station  by  the  Authority  on 
terms  to  be  settled  by  the  Commissioners. 

Sir  John  Snell  asked  what  attitude  the  County  of  London  Company 
would  take  in  regard  to  either  of  the  schemes,  as  to  the  formation  of  a 
Joint  Authority,  and  as  to  extension  of  tenure. 

Mr.  Morse  said,  in  view  of  the  fact  that  extension  of  fife  was  a 
question  put  forward  after  the  Company  had  accepted  an  alternative 
purchase  clause  in  their  Bill,  viz.,  on  such  terms  as  the  Commissionei-s 
thought  fit,  the  Commissioners  could  not  grant  extension  of  life.  It 
was  °a  matter  for '  statutory  authority  after  agreement  with  the 
purchasing  authority.  ,  .    ,  ^     .u 

Sir  John  Snell  said,  supposing  the  Commissioners  consented  to  tlie 
erection  of  the  Barking  station,  what  would  be  the  Company's  attitude 
towards  a  scheme  for  a  Joint  Electricity  Authority,  which  would  carry 
with  it  an  extension  of  the  Company's  fife  ? 

Mr.  Morse  said  they  woukl  be  in  accord  with  it,  provided  consent  tor 
the  station  were  not  kept  back  until  the  Authority  was  formed.       _ 

Sir  John  Snell  said  a  proposal  had  been  put  before  the  Commissioneis 
that  there  should  be  a  method  of  leasing  the  companies'  stations  to  the 
Joint  Authority.  Would  the  County  of  London  Company  be  prepared 
to  lease  their  station  ?  ,....,    x---   i 

Mr.  MOBSE  replied  that  his  clients  had  no  objection  to  the  prmciple 
of  leasuig  Whatever  was  decidedupon,  they  hoped  it  would  be  settled 
for  a  considerable  period— that  there  should  not  be  a  determination  of 
the  lease  every  10  years,  or  something  of  that  sort. 

Mr  MoSELET,  for  the  Metropolitan  Electric  Supply  Company,  asked 
for  the  exclusion  of  the  Company's  bulk  supply  area  and  ita  Willesden 
station.   The  Company  was  extending  its  main  through  EaUng  and  Acton 
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to  Willesden,  and  the  needs  of  the  area  could  be  left  to  the  Company  to 
deal  with.  No  witness  had  been  able  to  show  that  any  tangible  benefit 
would  accnie  to  the  Company  for  a  great  number  of  years.  He  suggested 
that  the  sole  reason  the  outer  districts  were  brought  in  was  to  get  contri- 
butions from  them  to  enable  the  Joint  Authority  to  jnit  their  house  in 
order  in  the  County  of  London. 

The  Position  ok  the  Railw.^ys. 
Mr.  Tylor,  for  the  railway  companies,  said  that  to  some  extent  the 
demand  of  the  railway  companies,  for  pur])08es  other  than  traction, 
should  receive  consideration.  Several  companies- were  already  taking 
considerable  su])plies  from  outside  for  such  purposes.  The  ■  railway 
companies  had  no  predilection  for  spending  money  on  generating  stations. 
If  they  could  get  a  supply  from  outside  as  cheH])ly  as  they  could  generate 
it  they  would  be  ])leased  to  have  it.  Apart  from  taking  current  from  a 
Joint  Authority,  the  railway  companies  would  be  pleased  to  assist  the 
carrying  out  of  an  electricity  supply  scheme  in  every  way  possible,  by 
granting  wayleaves  and  jMssibly  supplying  any  surplus  of  energy  that 
they  might  have  to  the  Joint  Authority.  The  railway  companies, 
if  specially  represented  on  the  Join*  Authority,  could  give  the  Authority 
valuable  assistance  ;  but  they  would  receive  no  benefit  from  the  Joint 
Authority  in  the  early  stages,  and  theivfore  should  not  be  asked  to  con- 
tribute to  the  administrative  expenses.  The  L.C.C.  scheme  seemed  to 
be  the  fairest,  and  he  suggested  that  two  members  of  the  .Joint  Authority 
should  be  elected  by  the  Railway  Association.  Supply  at  25  cycles 
would  be  more  satisfactory  for  traction  than  energy  at  50  cycles. 

SlTRRET  AND  HeRTFORDSHIEE  CLAIMS. 

Sir  Herbert  Nield  (for  Herts  and  Surrey  Coimty  Councils)  said  the 
pohcy  of  Surrey  was  not  to  obstruct  the  schemes  ;  the  county  wished 
to  be  taken  in  as  a  whole.  The  proposals  of  the  promoters  did  not 
provide  for  any  supply  in  Surrey  of  a  substantial  character,  except  in 
Barnes,  wliich  could  be  supplied  from  Kingston.  No  part  of  Surrey 
could  be  called  a  manufacturing  centre.  He  mentioned  that  on  the  10th 
of  the  montl^  (July)  the  local  authorities  passed  a  resolution  requesting 
the  Commissioners  not  to  include  in  the  Joint  Authority's  area  any 
district  in  Surrey  until  such  time  as  the  particular  district  could  be 
linked  up  with  the  central  area.  Surrey  County  Council  claimed  direct 
representation  as  well  as  London,  and  the  local  authorities  who  were 
not  electricity  undertakers  would  agree  that  the  County  Council  should 
represent  them  on  the  Authority,  as  had  been  agreed  in  the  case  of 
Middlesex.  The  Electricity  Supply  (No.  2)  Bill  had  died  the  previous 
night,  and  that  would  do  away  with  a  great  deal  of  the  utility  of  the 
proposals  in  the  schemes.  The  case  of  Hertfordshire  was  stronger  than 
that  of  Surrey.  Middlesex  intervened,  and  there  was  no  considerable 
density  of  population  on  the  border.  There  was  no  industrial-load,  except 
at  Watford,  and  there  was  no  evidence  that  the  Joint  Authority  could 
do  better  than  the  present  undertakings  were  doing  in  regard  to'electric 
supply  in  Hertfordshire  for  many  years  to  come.  If  it  were  necessary 
to  set  up  a  Joint  Authority  to  cover  Hertfordshire,  an  amalgamation  of 
the  areas  of  the  Metropolitan  and  North  Metrox>olitan  Companies  would 
be  preferable  to  joining  Hertfordshire  to  a  central  body  for  London.  If 
Hertfordshire  had  to  come  into  the  scheme,  it  claimed  the  right  to  appoint 
one  member  of  the  Joint  Authority. 

The  Replies  for  the  Promoters. 
Mr.  Donald,  addressing  the  Commissioners  in  regard  to  the  scheme 
of  Poplar  Council,  pointed  out  that  the  discretion  as  to  when  a  Joint 
Authority  should  be  established  by  the  Commissioners  was  unlimited, 
but  a  scheme  could  be  carried  out  without  establishing  a  Joint  Authority. 
In  his  opinion,  the  Electricity  Commissioners  could,  therefore,  exercise 
their  powers  under  sec.  19  of  the  1919  Act  for  an  indefinite  period  if  they 
thought  that  the  time  had  not  arrived  for  the  creation  of  a  Joint  Autho- 
rity. It  seemed  impossible  to  set  up  one  Joint  Authority  for  the  whole 
of  the  delimited  area  which  would  be  equally  acceptable  to  company 
and  local  authority  undcrtal^rs.  He  asserted  that  local  authorities  sold 
current  25  per  cent,  cheaper  than  the  companies,  and  that  was  a  matter 
to  take  into  consideration  when  dealing  with  the  question  of  a  cheap 
supply  for  the  whole  of  London.  The  local  authority  undertakings 
were  also  in  a  sounder  financial  condition  than  the  companies,  because 
of  the  greater  depreciation  that  had  been  made  in  their  assets.  The 
outstanding  balance  of  the  local  authorities'  capital  (£7  335  000),  com- 
pared with  that  of  the  companies  (£17  232  000),  was  equal  to  £37  per 
kilowatt,  against  £60  per  kilowatt  of  existing  plant.  That  meant  that 
the  plant  of  the  former  had  been  depreciated  by  nearly  twice  the  amount 
shown  by  the  reserve  funds  of  the  comjianics.  The  incompatibility  of 
those  respective  financial  conditions  would  make  the  setting  up  of  one 
Joint  Authority,  to  include  both  interests,  well-nigh  impossible.  The 
promoters  of  the  Conference  scheme  were  able  to  say  that  at  least  a  dozen 
large  local  authorities,  and  probably  aSTiiany  as  20,  would  come  into  the 
scheme.  The  companies'  scheme  included  nine,  and  probably  more 
companies,  but  the  L.C.C.  had  no  undertaking  from  any  local  authority 
to  support  their  scheme.  The  depreciation  of  the  plant  of  local  autho- 
rities was  30  per  cent.,  and  the  companies'  reserve  funds  only  amounted 
to  14  per  cent.  He  suggested  the  simplest  solution  of  the  difficulty 
would  bo  to  confine  the  financial  operation  of  the  companies'  stations 
to  the  companies'  area,  and  the  financial  operation  of  the  local  autho- 
rities' stations  to  the  local  authorities'  area,  and  t  hat  t  he  two  groups  should 
only  be  worked  in  conjunction  so  far  as  theelictrical  working  was  con- 
cerned. Mr.  Donald  said  all  the  engineer  who  were  considering  the 
smalleran'as pronounced  for  the  earlier  erection  of  capital  stations.     It 

was  proposed  that  the  East  London  area  should  be  financially  autonomous; 

but  it  had  never  been  suggested  that  it  should  be  separate  electrically. 


If  each  area  was  getting  the  benefits  of  its  work  applied  to  its  own  area 
it  would  deal  with  the  business  more  efficiently  than  if  the  benefits  were 
applied  to  the  larger  area.  He  thought  that  in  the  three  larger  schemes 
the  capital  station  cost  was  unduly  loaded,  compared  with  the  proposals 
for  operating  with  the  existing  stations.  In  working  out  the  cost  per 
unit  in  the  case  of  the  existing  stations  advantage  was  taken  of  units 
produced  by  plant  on  which  there  were  no  longer  any  capital  charges, 
which  advantage  would, of  course,  disappear  when  that  plant  had  to  be 
scrapped  and  the  comparison  was  made  with  the  capital  stations  at  the 
moste.xpensivc  (the  £40  per  kilowatt)  stages.  He  suggested  that  the 
proposal  to  defer  the  erection  of  capital  stations  had  been  arrived  at 
on  wrong  ijrcmises,  that  the  time  for  the  constitution  of  a  Joint  Autho- 
rity was  not  yet.  and  that  the  Commissioners  should  delimit  such  an 
area  as  they  thought  fit  and  permit  the  constitution  of  such  areas. 

The  Companies'  Scheme. 

Mr.  Ke;:vedy  (for  the  companies'  scheme)  said  no  valid  area  had  been 
suggested  for  separating  the  Poplar  area  entirely  from  the  other  parts 
of  London.  Dagenhara  was  not  a  very  advantageo\is  site  for  a  station, 
having  regard  to  the  cost  of  transmission,  and  the  saving  on  ash  disposal 
was  problematical.  The  comi)anies  were  being  jiaid  for  their  ash.  No 
one  had  suggested  that  the  North  Metropolitan  Company's  efficient 
stati&ns  should  be  scrapped.  It  was  contemplated  that  those  stations 
might  be  given  a  better  load  factor  by  connection  with  the  new  capital 
stations  and  the  inter-linked  stations  in  the  central  area.  If  the  engi- 
neers advising  his  clients  were  the  engineers  to  the  Joint  Authority 
they  would  adrise  that  a  capital  station  should  be  commenced  directly  a 
railway  company  gave  notice  of  its  intention  to  take  a  large  supply. 
On  the  other  hand,  if  a  railway  company  or  combination  of  railway  com- 
panies erected  a  large  station,  an  arrangement  could  be  arrrived  at  for  a 
su])ply  from  such  station  to  the  Joint  Authority.  If  the  railways  were 
to  be  electrified  and  co-operated  with  the  Joint  Authority  there  would 
be  no  diificulty  in  extending  the  proposed  area  of  supply  outside  the 
ten-mile  radius.  His  clients  were  of  opinion  that  until  a  Joint  Authority 
could  not  give  an  economical  supply  to  a  given  district  from  its  own 
stations  such  district  should  not  come  under  its  jurisdiction.  The 
area  set  out  in  the  Joint  Committee  scheme  was  one  which  the  Board 
of  the  Commissioners  Company  had  approved,  and  he  was  not  in  a 
position  to  say  that  they  would  approve  a  larger  scheme.  Mr.  Kennedy 
then  read  a  statement  on  behalf  of  the  Joint  Committee  that  they  had 
been  impressed  by  Mr.  Morse's  statement  that  the  station  proposed  to  be 
erected  at  Barking  by  the  County  of  London  Company  would  be  for  the 
needs  of  the  company's  statutory  obhgations  only,  and  the  committee 
felt  that  it  would  not  be  proper  for  them  to  hamper  the  company  in 
making  such  provision,  and  that  it  was  a  matter  which  could  be  left  to 
the  Commissioners.  The  County  Company's  scheme  did  not  conflict 
with  the  scheme  the  committee  were  putting  forward,  and  the  com- 
mittee were  of  opinion  that  both  schemes  could  be  put  in  hand  side  by 
side  for  the  general  benefit  of  the  area. 

Mr.  Morse  said  the  County  Company  were  prejjared  to  co-operate 
with  Mr.  Kennedy's  clients  in  every  way  possible.  He  added  that  the 
chairman  of  the  County  Company  had  approved  of  his  previous  inti- 
mation to  the  Commissioners  that  the  Company  would  be  prepared  to 
consider  a  general  scheme  in  which  they  would  co-operate,  on  condition 
that  their  tenure  was  extended.  |  | 

Mr.  Kennedy  said  the  principle  upon  which  the  Committee  wished 
the  Joint  Authority  to  be  cimstituted  was  that  those  who  undertook 
financial  responsibility  should  be  represented  in  the  Authority.  The 
terms  of  the  lease  of  the  generating  stations  were  still  the  subject  of 
negotiation  between  the  Joint  Committee  and  the  L.C.C.  He  sub- 
mitted that  the  Commissioners  could  not  under  the  Act  of  1919  impose 
eompulsorily  upon  undertakers  the  control  proposed  by  the  L.C.C. 
The  Joint  Committee  agreed  to  the  reduction  of  the  rent  payable  for  the 
generating  stations  from  7  to  6  per  cent.  His  clients  had  not  seen  their 
way  to  give  up  their  claim  to  an  alternate  valuation  of  the  company's 
stations  by  arbitration,  as  there  might  be  cases  in  which  it  would  be 
claimed  that  certain  items  were  maintenance  and  not  capital  cost. 
Upon  the  suggestion  of  Sir  Harry  Haworth  that  means  might  be  found 
for  dealing  with  such  exceptional  cases  tha*  did  not  overthrow  the  whole 
basis  of  the  first  system  of  valuation,  he  w.)uld  ask  his  clients  to  con- 
sider a  suggestion  that  in  such  cases  the  particular  items  might  be  sub- 
mitted to  the  Commissioners. 

The  differences  between  the  companies  and  the  L.C.C.  had  been 
largely  overcome. 

The  Local  Authorities'  Scheme. 

Mr.  Turner  (for  the  Conference  of  Local  Authorities)  read  a  resolution 
by  Fulham  Council  agreeing  with  the  Conference  scheme  in  principle. 
He  went  on  to  say  the  companies'  scheme  promoters  did  not  press 
strongly  for  the  restriction  of  the  area  to  that  which  they  had  indicated 
and  Sir  Alex.  Kennedy  agreed  that  the  needs  for  industrial,  domestic 
and  other  purposes  outside  that  area  had  to  be  considered.  Mr.  Donald's 
scheme  had  really  only  Poplar  behind  it  and  the  blessing  of  Bcrmondsey, 
and  Poplar  now-  only  asked  for  a  district  committee,  with  a  certain 
amount  of  control  by  the  central  authority.  Therefore  the  promoters 
of  those  schemes  were  not  very  antagonistic  to  his  scheme.  As  soon 
as  plant  became  cheaper  the  Conference  would  consider  the  erection  of 
a  capital  station.  His  clients  took  the  same  view  as  the  .loint  Committee 
with  regard  to  the 'railway  supply.  .'\t  present  some  of  the  authorities 
in  the  Conference^ were  not  willing  to  part  with  their  station.s,  but  ho 
hoped  that  in  time  they  would  iliangc  their  view.  The  Conference  would 
be  willing  to  provide  the  £1  0.")0  000  that  would  be  necessary  in  the 
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early  stages,  on  the  security  of  the  rates.  According  to  the  Conference 
scheme,  the  administration  expenses  of  the  Joint  Authority  in  tlie  first 
stage  would  be  about  £17  000  per  annum.  The  Conference  passed  a 
resolution  last  week  which,  while  confirming  the  previous  resolution 
expressing  the  opinion  that  there  need  be  no  connection  between  the 
acquisition  of  the  companies'  generating  stations  and  the  extension  of  (he 
term  of  their  distribution  powers,  went  on  to  state  that  the  Conference 
was  not  opposed  to  the  principle  of  an  extension  of  the  companies' 
tenure  of  their  distributing  rights.  Local  authorities  should  be  treated 
not  less  liberally  than  the  companies  in  regard  to  the  terms  of  the 
transfer  of  their  assets.  The  Conference  method  would  involve  the 
Joint  'Authority  in  less  capital  expenditure  than  any  of  the  other 
proposed  methods,  and  it  provided  for  all  plant  being  written  off  in  20 
years.  The  companies'  estimate  of  the  residual  value  of  their  transfer- 
able assets  was  li  millions  above  that  of  the  L.C.C.  and  more  than  IJ 
millions  above  that  of  the  Conference.  This  would  mean  an  increase 
in  the  price  per  unit  of  0-06d.  over  what  it  would  be  if  the  Conference 
estimate  were  adopted.  If  the  same  basis  wtfre  adopted  with  regard  to 
the  acquisition  of  the  local  authorities'  stations  the  increase  would 
amount  to  0-  I2d.  in  all.  The  Conference  were  willing  that  the  local 
authorities  should  be  represented  through  their  County  Councils.  It 
was  suggested  that  there  should  be  one  representative  for  each  county. 
It  was  now  proposed  that  the  Port  of  London,  the  railway  companies, 
other  large  consumers  and  labour  should  each  have  one  representative. 
He  would  suggest  that  the  L.C.C.  should  have  less  than  three,  the 
original  number  proposed,  and  the  L.C.C.  would  better  achieve  their 
principal  object  if  they  had  none.  The  L.C.C.  asked  for  eight 
representatives  because  they  claimed  that  they  represented  the  consumers 
in  the  whole  of  the  London  area,  but  the  consumer  would  be  best 
protected, by  a  body  which  remained  outside  and  criticised  the  Joint 
Authority.  The  Conference  did  not  assent  to  the  principle  that 
representation  should  depend  upon  financial  assistance,  and  they  also 
objected  to  the  appointment  of  technical  and  finance  committees. 

Sir  John  Smell  said  he  had  every  reason  to  believe  the  Minister  of 
Transport  would  re-introduce  the  Electricity  Supply  Bill  next  Session 
and  endeavour  to  secure  its  passing. 

jThf:  L.C.C.  Scheme. 

Mr.  Cbaig  Henderson  said  in  drawing  up  their  scheme  the  L.C.C. 
had  performed  a  difficult  task  and  he  thought  the  defined  area  was  a 
proper  one.  Sir  James  Devonshire  objected  to  being  brought  into  any 
area  of  any  Joint  Authority,  but  the  1919  Act  clearly  contemplated  that 
power  companies  should  be  included  in  such  areas.  If  the  Joint 
Authority  supplied  current  at  a  loss,  to  undercut  the  power  company, 
it  would  not  be  held  by  the  Commissioners  to  comply  with  the  require- 
ment of  the  Act  that  to  supply  at  a  lower  rate  than  the  existing 
undertaker,  it  must  be  "  able  "  to  supply  at  such  a  rate.  There  was 
to-day  linking  up  between  the  North  Metropolitan  Company  and  East 
London,  and  there  would  be  connection  in  the  west  between  the 
Metropolitan  Company's  power  area  and  West  London,  and  there  was  no 
justification  for  the  companies  objecting  to  the  Joint  Authority  coming 
over  the  boundary.  The  companies  would  have  greater  grounds  for 
objection  if  only  part  of  their  area  were  included.  Hertfordshire  looked 
with  a  certain  amount  of  jealousy  upon  the  County  of  London.  The 
Commissioners  should  not  deal  with  political  issues,  but  solely  with 
securing  the  best  supply  for  the  area  they  had  selected.  With  regard 
to  Mr.  Edgar's  statement  that  the  Joint  Authority  would  take  away 
the  profitable  portion  of  Surrey,  the  provision  of  a  cheaper  supply  of 
electricity  would  improve  the  ratable  value  of  that  portion,  and  the 
County  would  gain.  The  engineers  in  the  original  scheme  proposed  to 
erect  capital  stations  at  once,  but  when  the  supplementary  particulars 
were  drawn  up  it  was  fomid  that  the  capital  charges  would  be  40  per 
cent,  of  the  cost  of  supply.  Was  it  a  fair  criticism  to  say  the  L.C.C. 
had  been'timid  and  without  vision  in  putting  forward  the  revised  scheme  ? 
The  technical  scheme  did  propose  to  supply  the  railway  load,  but  the 
tables  which  dealt  with  the  matter,  excluding  railways,  were  prepared 
because  they'understood  that  the  railway  companies  were  not  disposed 
to  take  a  supply  from  an  outside  authority.  Since  that  time  Mr.  Tylor 
had  informed  them  that  the  railways  were  not  averse  to  taking  a  supply 
from  outside,  but  they  were  not  in  the  market  at  the  moment.  If  the 
financial  conditions  were  much  improved  at  the  time  the  Joint  Authority 
was  formed  the  Authority  would  be  free  to  go  ahead  with  a  capital 
station,  which  it  could  do  more  cheaply  than  a  company.  It  would  be 
a  mistake  to  allow  companies  to  go  on  building  capital  stations  which 
the  Joint  Authority  would  want.  It  was  unfair  for  tlie  County  Company 
to  put  forward  estimates  showing  great  saving  in  capital  and  operating 
costs  and  not  table  their  figures,  as  the  promoters  had  done,  to  show  how 
such  estimates  were  arrived  at.  With  regard  to  Poplar's  elaim,  it 
would  be  open  to  the  Commissioners  at  any  time  to  appoint  district 
committees,  but  he  asked  them  not  to  tie  themselves  down  at  present 
by  making  that  procedure  a  part  of  the  constitution  of  the  Joint 
Authority.  He  did  not  agree  with  the  Conference  resolution  that  there 
need  be  no  connection  between  the  acquisition  of  the  companies' 
stations  and  the  extension  of  the  term  of  their  distribution.  If  it  were 
a  question  of  the  L.C.C.  making  a  contribution  to  the  Joint  Authority's 
administration  expenses  that  was  not  a  matter  they  would  stick  at. 

Sir  John  Snell  expressed  the  Commissioners'  appreciation  of  the 
help  given  them  by  the  Counsel  and  witnesses,  and  he  also  expressed 
their  indebtedness  to  the  Institution  of  Electrical  Engineers  for  granting 
them  the  use  of  their  Hall  without  any  charge  to  the  Commissioners. 
The  Institution  had  taken  a  very  broad  view  of  their  responsibilities  to 
the  industry. 


Poster  Illumination. 

The  fact  that  an  ordinary  unhghted  poster  ceases  to  have  any  pub- 
licity value  after  night-fall  should  be  a  matter  of  concern  to  the  advertiser 
or  hoarding  proprietor.  In  many  districts  the  streets  are  almost  empty 
in  the  daytime,  wliile  at  night  they  are  fuU  of  people,  who  cannot  see 
the  poster.  There  is,  however,  no  need  for  this  unhappy  state  of  affairs, 
for  mth  properly  arranged  appliances  it  is  easily  possible  to  light  any 
hoarding  so  as  to  make  it  even  more  conspicuous  bj-  night  than  by  day. 
For  example,  the  poster  shown  in  the  accompanying  illustration  stands 
out  in  brilliant  detachment  from  the  surrounding  gloom.  It  is  not 
necessary  to  interfere  with  the  posters  ;  they  can  be  illuminated  to  far 
better  advantage  by  means  of  units  placed  at  a  distance  than  by  troughs 
or  other  reflectors  fixed  to  the  hoarding.  The  poster  shown  was 
lighted  by  B.T.H.  floodlight  projectors  from  the  other  side  of  the  road. 
Those  who  visited  the  Efficiency  Exhibition  at  the  OIjTnpia  some  time 
ago  may  remember  the  poster,  which  was  affixed  to  the  hoarding  opposite 
the  main  entrance.  Five  projectors,  each  equipped  with  a  1  000-W 
Mazda  gasfilled  lamp,  were  arranged  in  a  single  row  on  the  roof  of  a  shed 
in  the  Olympia  grounds.  The  projectors  were  mounted  on  universal 
brackets  and  spaced  at  regular  intervals,  in  order  to  produce  an  abso- 
utely  uniform  illumination  over  the  poster,  which  measured  55  ft.  by 
15  ft.  Although  the  light  was  projected  across  the  road,  there  was  a 
total  absence  of  glare.  Owing  to  the  hoarding  being  a  few  feet  back 
from  the  road,  while  the  projectors  were  mounted  about  12  ft.  above 
the  pavement,  the  angle  of  the  beams  was  such  that  no  direct  light  rays 
impinged  upon  persons  or  vehicles  in  the  roadway. 


A  considerably  higher  intensity  of  illummation  was  employed  in 
lighting  this  poster  than  would  be  necessary  in  most  cases,  and  no  doubt 
the  lighting  would  have  been  quite  effective  if  lamps  of  half  the  size  had 
been  used.  B.T.H  projectors  consists  essentially  of  a  sheet  steel 
cylindrical  casing  equipped  with  a  powerful  mirror  reflector,  and  is 
designed  for  use  with  the  gasfilled  electric  lamp.  The  lamp-holder  can 
be  moved  in  three  directions,  so  that  it  is  easy  to  adjust  the  focus  and 
change  the  shape  of  the  beam.  For  use  on  the  ground  a  tripod  mounting 
is  supplied,  but  when  it  is  desired  to  fix  the  projector  to  some  portion  of 
a  building  the  universal  bracket,  faintly  discernible  in  the  illustration, 
should  be  employed.  Both  forms  of  mounting  are  adjustable  in  both 
horizontal  or  vertical  directions.  It  is  not  always  practicable  to  place 
the  projectors  exactly  opposite  the  object  to  be  illuminated,  but  equally 
good  results  may  bo  achieved  by  fixing  the  projectors  on  an  adjacent 
building  or^above  or  below  the  lighted  surface. 


Le^al  Intelligence. 

An  Electric  Motor  Contract. 

On  Saturday  Mr.  Justice  Salter  delivered  judgment  in  the  action 
brought  by  Mr.  E.  C.  Brooks-^■os,  of  Birmingham,  against  Messrs. 
Charles  Purden,  Ltd.,  for  the  price  of  certain  electric  motors  sold  and 
delivered  to  defendants.  The  case  was  partly  heard  at  Birmingham 
Assizes  in  March.  It  was  stated  that  defendants  had  refused  to  com- 
plete the  contract  or  take  furtherinstalments  of  the  motors,  on  the  ground 
that  they  were  not  of  the  horse-power  specified  in  the  contract.  His 
lordship  refer.'ed  the  matter  to  an  engineer,  who  had  rejjorted  in  plaintiff's 
favour. 

Accoi-dingly  his  Lordship  held  that  the  goods  had  Ijeen  wrongly 
returned  by  defendants,  and  he  entered  judgment  for  the  plaintiff  for 
the  price  of  the  instalment  delivered  (£573) ;  but  on  the  issue  as  to 
damages,  he  found  no  damage  had  been  suffered  by  the  refusal  of  defen- 
dants to  take  the  balance  of  the  contract  quantity,  and  defendants  would 
have  the  costs  of  that  issue.     The  counterclaim  was  also  dismissed. 
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Parliamentary  Intelligence 


EQUIPMENT    OF    WIRELESS    STATIONS. 

Ill  reply  to  questions,  the  Assistant  Postmaster-General  (Mr.  Pike 
Pease)  stated  in  the  House  of  Commons  last  week  that  the  technical 
advisers  of  the  Post  Office  were  satisfied  that  the  type  of  aerial  equip- 
ment at  the  Leafield  winless  station  was  suitable  for  the  purpose  for 
which  it  was  intended.  The  transmitting  apparatus  at  the  station 
consisted  of  two  2o0-k\^'  an:  installations,  and  was  similar  to  the  arc 
equipment  installed  at  the  French  station  at  Lyons.  The  Post  Office 
intended  to  continue  the  erection  of  a  wireless  station  at  Northholt,, 
which  was  planned  within  the  last  12  months,  and  he  was  advised  that 
the  wireless  equipment  embodied  all  the  latest  improvements.  The 
station   would   be   operated  on   the   continuous  wave   system. 


COUNTY  OF  LONDON  BILL. 

A  Select  C'Cmmittee  of  the  Ho.ise  of  Commons,  p.esided  over  bv  Sir 
W.  Howell  Da  vies,  commenCfd  the  consid  ration  of  the  Bill  promot.d 
by  the  County  of  London  Electric  Supply  Company  on  the  27th  ult. 

Mr.  EvAx  Cn.iKTEEls.K.C.forthe  promoters.outlined  the  main  features 
of  the  Bill,  and  -said  the  Company  wanted  to  erect  a  teneratini;  station  on 
a  site  at  Barkin.',  the  initial  cap  i  ity  of  which  would  be  120  00  '  kW  and 
eventually  200  000  kW.  For  convenience  it  wjis  proposed  to  make  the 
new  works  a  separate  undertaking.  Tliere  was  a  purchase  ilause 
providin.'  for  the  transfer  of  the  undertaking  to  any  joint  outhority  that 
might  be  constituted  by  the  Electricity  Commissioners  under  tl"e  Act 
of  1919.  If  the  desired  powers  were  granted  the  Company  would  not 
'ike  a  single  step  towards  utilising  them  mitil  they  had  gone  to  the 
Electricity   Commissioners. 

Giving  evidence  in  favour  of  the  Bill,  the  chairman  of  the  Company 
(Sir  Harry  Reswic?;)  said  theyhad  been  trying  to  build  the  station  for 
seven  year  ,  and  it  was  urgently  necessary"  The  C  mpany's  s'ations 
at  City-road  and  Wandsworth  had  ->  capacity  of  10  000  and"20  000  kW 
respectively,  but  tht-y  were  in  congested  areas  "and  could  not  be  extended. 
It  would  be  impossib  e  to  raise  capital  at  present  imder  the  existing 
Acts,  and  they  would  therefore  have  to  issue  debentures  vritli  a  first 
charge  on  the  new  work   and  pay  interest  on  capital  during  construction. 

In  cross-examination  witness  said  that  when  the  Barking  scheme  was 
carried  out  it  would  be  connected  up  by  means  of  transmission  cables 
with  their  London  stations.  The  L.C.C.  could  purchase  the  company's 
undertakings  in  London  in  1931,  but  the  Council  could  not  purchase  the 
new  station;  there  was  no  power  taken  to  give  a  bulk  supply  from 
Barking  to  the  London  stations  after  1931,  and  in  those  circumstances 
they  would  have  to  be  disconnected,  ftrwas  his  contention  that  special 
compensation  for  severance  would  have  to  be  paid;  it  was  on  that 
that  he  would  raise  his  money. 

In  reply  to  the  Chairmas,  Sir  Harry  Eenwick  said  that  assuming  they 
got  their  Bill,  and  assuming  that  the  Electricity  Commissioners  gave 
their  consent,  the  Company  were  jirepared  to  go  ahead  at  once  and  erect 
the  station.  Funds  were  available,  and  it  was  a  case  of  absolute  neces- 
sity. 

Mr.  C.  H.  IIerz  also  stated,  in  answer  to  the  Chairman,  that  he  knew 
of  no  better  site  than  the  Barking  one  for  the  supply  of  London.  The 
Company  would  be  able  to  erect  the  station  more  cheaply  than  a  public 
authority.  If  they  had  the  powers  and  erected  the  station,  and  then 
were  bought  out  by  a  new  electricity  authority,  the  latter  would  not  be 
prejudiced  by  the  Osmpany  having  done  the  work. 

Mr.  Clode,  KC,  addressed  the  Committee  in  support  of  the  case 
of  the  L.C.C'..  and  said  by  making  that  aseparate  undertaking  the  Council 
were  prejudiceil  and  the  powers  of  purchasing  the  existing  undertakings 
rendered  useless. 

The  (HAlf.MAS  said  the  Committee  thought  the  L.C.C.  were  entitled 
to  some  protection  in  1931.  The  Committee  would  like  to  know  if  the 
Company  would  agree  to  an  amendment  that  they  would  supply  the 
Council  in  1931,  a-ssuming  that  the  Council  purchased  and  there  was  no 
.Toint  Authority  established,  such  power  and  energy  as  they  required  on 
arbitration  terms. 

Mr.  CiiAETERis  said  they  would  be  very  glad  to  do  so.  He  also  agreed 
that  a  period  of  five  j-ears  from  the  passing  of  the  Act  should  be  fixed  as 
the  date  for  the  transfer  of  the  new  station  to  the  Joint  Authority  if 
formed. 

Subject  to  these  amendments  the  preamble  was  found  proved.     ' 


The  British  Vice-Consul  at  Viborg  (.Mr.  R.  C.  King)  announces  that 
the  Finnish  ilinisters  of  the  Interior,  Industry  and  Transport  decided 
in  May  last  to  commence  the  work  of  developing  the  series  of  water- 
falls known  as  the  Imatra  group  of  rapids.  It  is  calculated  that,  if 
fully  developed,  at  lea.st  I  ">0  000  h.p.  of  electrical  cncrgv  will  be  available. 
It  has  Iwen  decided  to  expropriate  the  land  that  will  have  to  be  flooded 
and  to  begin  work  about  1922.  In  the  meantime,  20  000000  Finnish 
marks  have  been  appropriated  in  the  Budget  for  1921,  and  this  sum  is 
being  expended  in  connection  with  preliminarv  work.  The  total  cost 
of  the  jirojeet.  including  land  to  be  purchased,  will  amount  to  267  000  000 
Finnisli  marks.  The  rapids  of  Ritikka,  Jlansikka.  Ranankoski,  Lin- 
nankoski,  as  well  as  the  big  Imatra  falls,  arc  included  in  the  scheme 
These  rapids  are  distributed  overa distance  of  41  km., and  have  a  fall  of 
24  metres.  The  Imatra  provides  a  fall  of  slightlV  over  18  metres.  Lin- 
nankoski  has  a  fall  of  about  5  metres,  and  1  metre  will  be  obtained  from 
the  other  three  falls. 


Electricity  Supply. 

Lowestoft  Corporation  has  been 'authorised  to  borrow  money  for 
the  purchase  of  the  undertaking  of  the  Oultou  Broad  Electricity  Company. 

Baxoor  has  applied  for  a  loan  of  £4  t)30  for  a  100-kW  Diesel  set  at 
the  electricity  works. 

Knaresborough  L^ban  Council  has  authorised  Harrogate 
Corporation  to  supply  electricity  in  the  parish  of  Parmal. 

M.ASCHESTER  Corporation  has  entered  into  an  agreement  with  the 
Urban  Comicil  of  Sale  for  giving  a  supply  of  electricity  in  bulk  in  the 
latter  district. 

A  Special  Order  is  to  be  applied  for  by  the  Livebpool  Electricity 
Committee  to  enable  a  bulk  supply  to  be  given  to  the  Liverpool  District 
Lighting  Company. 

A  site  for  a  sub-station  at  GilTNOCK  has  been  purchased  by  the  Cyld® 
Valley  Electric  Power  Company,  which  is  making  arrangements  for 
giving  a  supply  of  electricity  in  the  district. 

Leek  Urban  Council  has  adopted  a  report  of  the  electrical  engineer 
recommending  extensions  of  the  generating  plant.  Application  is  to  be 
made  to  the  Electricity  Commissioners  for  sanction  to  a  loan  of  £18  500. 

The  Electricity  Commissioners  have  extended  the  time  for  submitting 
schemes,  &c.,  for  the  reorganisation  of  electricity  supply  in  the  East 
Midlands  and  the  Mtd-Laxcashikb  electkicity  districts  until 
October  31  next. 

Chippixg  Norton  Lighting  and  Watch  Committee  will  oppose  the 
Chipping  Norton  Electric  Supply  Comi^any's  application  for  sanction 
toincrease  the  maximum  J5rices  for  electricity,  as  it  is  considered  that  the 
present  time  is  one  for  decreases  rather  than  increases  in  prices. 

The  Wolverhampton'  Corporation  electricity  undertaking  shows 
a  net  profit  of  £27  064  for  the  past  year,  and  it  is  proposed  to  place 
£5  000  to  the  relief  of  the  rates,  placing  £22  064  to  reserve.  Further 
extensions  of  plant,  at  an  estimated  cost  of  £136  000,  are  recommended. 

The  Nokthajipton"  Electric  Light  A-  Power  Company  are  in  position 
to  announce  a  reduction  in  the  price  of  electric  cmrent  for  power  by 
J  per  unit,  and  the  additional  discount  to  high-pressure  consumers  for 
equipping  their  own  transformer  chamber  will  be  increased  by  5  per 
cent. 

Edisbitbgh  Electricity  Committee  has  decided  to  increase  the  charges 
for  electric  current  as  follows  :  Lighting,  from  4}d.  to  .5d.,  and  power 
from  IJd.  to  2d.  per  unit.  There  was  a  deficit  of  £12  000  on  the  years 
working  of  the  Edinburgh  and  Leith  undertakings,  but  the  deficit  will  be 
met  out  of  reserve  and  the  increased  prices  will,  it  is  estimated,  make 
good  the  loss  next  year. 

In  connection  with  the  development  of  the  North  bank  of  the  Tees 
in  the  neighbourhood  of  Middlesbrough  and  Stockton,  the  Clevei.and  & 
DrKHAM  Electeic  Power  Company  propose  to  ensure  an  adequate 
supply  of  power  by  the  erection  of  new  generating  plant  on  a  site  of  about 
60  acres.  The  station  is  designed  for  54  000  h.p.,  but  provision  ha.s  been 
made  for  extensions  when  required. 

Last  week  representatives  of  the  Court  of  the  Honourable  Irish  Society 
(London)  visited  Coleraixe  and  discussed  with  members  of  the  Urban 
Council  the  water  power  rights  of  the  Cutts  on  the  Bann  river.  Mr. 
Christie,  chairman  of  the  Council,  put  the  Coimcil's  case  for  using  the 
water  power  for  generating  electric  current,  and  the  Deputy  Governor 
of  the  Society  promised  to  put  the  views  of  the  Council  before  the  Court. 

Sanction  has  been  received  by  Colwyk  Bay  Urban  Council  to  th^ 
borrowing  of  £20  000  for  the  erection  of  an  overhead  transmission  line 
from  the  hydro-electric  works  at  Dolgarrog  to  Colwyn  Bay,  repayable 
in  25  years.  The  sum  will  be  lent  by  the  Council  to  the  North  Wales 
Power  and  Traction  Company,  which  will  erect  the  line,  and  will  repay 
the  capital,  together  with  interest,  in  instalments  during  the  period  of 
the  loan. 

The  Electricity  Commissioners  have  intimated  to  the  Chester  Elec- 
tricity Committee  that  it  is  better  for  the  provisional  committee  for 
the  North  Wales  axd  Chester  Electricity"  District  to  be  con- 
stituted locally,  and  they  suggest  that  the  To\vn  Clerk  and  the  Managing 
Director  of  the  North  Wales  Power  c&  Traction  Company  should  issue 
a  joint  letter  to  the  parties  concerned  and  thus  bring  about  the  formation 
of  a  Committee.  - 

The  accounts  of  Bradford  electricity  department  for  the  year  ended 
March  31  show  income  £433  692  (increase  £106  458),  working  expenses 
£331  972,  capital  charges  £93  117,  gross  profit  £103  720.  and'^net  profit 
£10  603.  Units  sold  were  55  700  000  (increase  6  4<H)  OOO).  The 
average  income  was  equal  to  1  •877d.  per  unit,  compared  with  1  -eOSd.  in 
previous  year.  The  total  costs,  including  capital  charges  (£425  089) 
were  £92  437  in  excess  of  last  year's  figure. 

An  electric  supply  scheme  for  Tisbttry',  submitted  by  Edmundson's 
Electricity  Corporation,  and  estimated  to  cost  £5  000,  has  been  ajiproved 
by  the  Council.  A  local  committee  has  been  formed  for  the  purpose  of 
promoting  a  limited  oompany  to  carry  out  the  scheme,  and  Jlessrs. 
Edmundson  offered  to  take  up  half  of  the  ordinary  shares  (£2  500).  The 
Rural  Council  will  not  oppose  the  proposal  of  the  Salisbuiy  Electric  Light 
and  Supply  Company  to  erect  overhead  wires  in  the  district. 
.  The  accounts  of  Leytox  Electricity'  Department  for  the  year  ended 
March  31,  1920,  show  revenue  £72  296,  compared  with  £43  907  in  the 
previous  year,  and  the  net  result,  after  providing  for  working  expenses 
and  capital  charges,  was  a  deficit  of  £4  818  (compared  with  £13  004). 
Units  generated  were  6  44.")  552  (5  301  651 )  and  sold  5  683  978  (4  570  628). 
Works  cost  per  unit  sold  was  2-470d.  (l-960d.)  and  total  costs,  including 
capital  charges,  were  3-2.5d.  (2-934d.). 
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The  accounts  of  Walsall  Electric  Supply  Deft,  for  the  year  ended 
March  31  show  income  £96  062,  compared  with  £78  251  in  previous  year, 
and  worldng  expenses  £74  378  (£47  860).  Interest  required  £11718 
(£10  567)  and  redemption  of  debt  £8  351  (£7  593),  and  net  profit  was 
£1614  (£10  524).  Total  cost  per  unit  sold,  including  capital  charges, 
was  2-70d.  (2-19d.).  Ma.ximum  load  was  3  000  kW  (3l50  kW).  Units 
generated  were  11  008  050  (9  884  420)  and  sold  8  397  868  (7  419  265). 

The  accounts  of  Glasgow  electricity  department  for  tlie  year  ended 
May  31  show  revenue  £1  311  951,  an  increase  of  £334  46.5,  and  worldng 
expenses  £902  424  (increase  £188  974).  Interest,  sinking  fund  and 
depreciation  amounted  to  £406  798  (increase  £88  147),  and  the  net 
surplus  was  £2  729  (compared  with  a  deficit  of  £.54  614).  This  result 
has  been  achieved  iij  spite  of  the  breakdown  of  the  new  generators  at 
Dabnamock  at  the  time  of  the  highest  winter  load,  and  of  thereduction 
of  demand  for  current  due  to  the  coal  strike.  The  committee,  hoping 
fur  an  improvement  in  the  state  of  trade,  recommend  that  no  increase 
be  made  in  the  charges  for  current. 

In  giving  formal  consent  to  the  extension  of  the  Middlesbrough 
generating  station  the  Electricity  Commissioners  stated  that  they  were 
of  opinion  that  the  Corporation  should  negotiate  with  the  Cleveland  and 
Durham  County  Electric  Power  Company  with  a  view  to  arrangements 
b3ing  made  by  wliich  the  company  would  supply  the  whole  of  the  elec- 
trical energy  required  by  the  Corporation.  Such  an  arrangement  would 
enable  the  Corporation  to  dispose  of  their  steam  plant,  retaining  only 
the  gas  engines  as  a  standby.  The  Commissioners  also  thought  it  would 
be  a  mistake  on  the  part  of  the  Corporation  to  install  further  plant  in 
the  station,  and,  as  tlie  demand  for  electricity  in  the  borough  is  increasing 
each  year,  the  Corporation  will  sooner  or  later  require  to  arrange  with 
the  Power  Company  fo  r  additional  supphes  of  energy. 

The  Borough  electrical  engineer  (Mr.  R.  H.  Scotson),  in  commenting 
on  this  communication,  stated  that  it  would  not  be  in  the  interest  of  the 
department  to  dispose  of  the  plant.  They  had  installed  1  500  kW  of 
steam  plant  to  meet  the  winter  peak  load,  and  to  replace  tliis  by  rotary 
converters  would  require  at  least  three  700  kW  sets.  These  would  cost, 
with  smtchgear,  transformers  and  cables,  &c.,  approximately  £8  000 
each,  or  a  total  of  £24  000.  Although  the  Corporation  plant  was  out 
of  date,  there  was  no  other  method  by  which  the  winter  peak  qpuld  be 
so  economically  met.  With  regard  to  the  second  portion  of  the  lettei-, 
the  Corporation  already  had  an  agreement  with  the  Power  Company, 
which  is  capable  of  being  extended  to  meet  the  Corporation's  needs  for 
approximately  six  years,  and  it  would  be  more  advantageous  to  wait 
until  the  selling  price  of  electrical  energy  became  stable  before  approach- 
ing the  company  for  a  further  supply. 

The  Corporation  has  approved  Mr.  Scotson's  views,  and  the  Com- 
missioners have  been  informed  that  it  is  considered  inadvisable  to 
dispose  of  tlie  steam  plant  at  present. 

Electric  Traction. 

The  extension  of  the  L.C.C.  Trajtways  along  Wandsworth  High-street 
and  East  HiU  was  opened  for  traiSc  yesterday. 

The  Minister  of  Transport  has  confirmed  the  Dearse  District  Light 
Railways  (Amendment)  Order,  1921,  authorising  the  construction  of 
light  railways  in  Wath-upon-Dearne  and  Bolton-upon-Dearne. 

The  Minister  of  Transport  has  extended  for  one  year,  from  July  24th, 
1921,  the  period  limited  by  the  Bristol  Tr.amways  Act,  1915,  for  the 
compulsory  purchase  of  lands  and  the  completion  of  tramwaj'S. 

The  Minister  of  Transport  has  also  extended  for  one  year  from  July 
29th,  1921,  the  time  limited  by  the  Dewsbury  Corporation  Act,  1915, 
for  the  completion  of  the  tramway  authorised  by  that  Act. 

The  Light  Railway  Commissioners  have  granted  the  application  of 
Newcastle-on-Tyne  Corporation  for  the  construction  of  aUght  (electric) 
railway  through  High  Gosforth  Park.  The  estimated  cost  of  construction 
has,  however,  been  reduced  from  £60  000  to  £50  000. 

The  general  manager  of  the  Liverpool  Corporation  tramways  (Mr. 
P.  Priestley)  has  been  instructed  to  obtain  information  about  new 
types  of  and  designs  for  tramcars  and  to  submit  it  to  the  Rolling  Stock 
Committee. 

The  experiment  with  penny  fares  on  the  Brighton  Corporation  tram- 
ways has  not  proved  as  successful  as  was  anticipated,  and  the  Council 
has  decided  to  revert  to  twopence  as  the  minimum.  In  his  report  the 
manager  (Mr.  W.  Marsh)  expressed  the  opinion  that  traffic  had  not 
improved  under  the  penny  fares,  and  that  they  could  not  be  made  to  pay 
under  existing  conditions. 

A  serious  TRAMCAR  accident  occurred  at  North  Shields  on  Sunday 
night  last,  resulting  in  the  death  of  five  persons  and  in  injuries  to  30 
others.  The  car  was  laden  with  holiday  passengers  from  Wliitley  Bay, 
and  was  on  a  journey  to  the  feiTV  running  to  South  Shields,  when  it  got 
out  of  control  on  a  steep  gradient  known  as  porough  Bank.  The 
emergency  brakes  failed  to  act,  and  the  car  was  overturned  at  a  curve 
at  the  foot  of  the  hill.     A  public  inquiry  was  held  yesterday. 

The  accounts  of  the  Wolverhampton  tramways  department  for  the 
year  ended  March  31  show  revenue  from  tramways  £126  294,  and  working 
expenses  £107  458,  and  net  profit,  after  pro\-iding  for  interest,  repay- 
ment of  capital  and  income  tax,  was  £2  934.  Motor  omnibus  revenue 
was  £25  528,  working  exjienses  £22  380,  and  after  providing  for  interest 
and  income  tax  the  net  balance  was  £347.  On  the  tramcars  19  370  676 
passengers  were  carried  and  on  the  omnibuses  2  572  032.  Revenue 
per  car  mile  on  the  tramcars  was  23'881d.,  and  on  the  buses  22.187d., 
and  working  expenses,  including  power,  were  23-881d.  and  21-835d. 
respectivelj'. 


Institution  Notes. 

Mr.  J.  Orringe,  of  Messrs.  Gent  &  Hawley  (Li'i<-ester).  has  been  elected 
President  of  the  Electrical  Contractors'  Association  (Inc.)  for  the 
e.isuing  year. 

In  the  recent  examinations  of  the  Institute  of  CnEinsTRY  16  candi- 
dates were  successful,  and  have  been  duly  elected  Associates  of  the 
Institute,  viz.  eight  in  general  chemistry,  one  in  metallurgical  chemistry, 
two  in  organic  chemistrj',  three  in  the  chemistrj'  of  foods  and  drugs.  &c.. 
one  in  chemical  technology,  and  one  in  coke  oven  practice,  &c. 

The  Council  of  the  Institutiok  of  Electrical  Engineers  have 
decided  that,  beginning  with  ne^t  Session,  the  meetings  will  be  held  on 
alternate  Thursdays  (except  at  times  of  public  holiday),  beginning  with  the 
first  Thursday  in  November. 

The  Council  have  at  present  under  consideration  the  question  whether 
the  meetings  should  continue  to  begin  at  6  p.m.,  as  has  been  the  case 
during  the  last  few  years,  or  whether  the  formerhour  of  8  p.m.  should  be 
reverted  to. 

The  British  Cast  Iron  Association  has  been  formed  for  the  purpose 
of  promoting  and  co-ordinating  research  work  among  firms  engaged  in 
the  industries  connected  with  the  production  and  utilisation  of  cast  iron 
in  Great  Britain.  The  association  will  be  controlled  by  the  industry, 
subject  to  the  duties  imposed  upon  it  by  the  conditions  of  the  Govern- 
ment grant.which  for  the  first  five  years  will  be  on  the  pound  to  pound  basis 
conditionally  up  to  £5  000  per  annum.  The  registered  office  is  at  Central 
House,  New-street,  Birmingham,  and  the  secretary  is  Mr.  Thos.  Vickers. 
On  the  22nd  ult..  under  the  auspices  of  the  Southern  Division  of  the 
Electrical  Power  Engineibs'  Association,  an  interesting  lecture  on 
"  Boiler  Design,  Latest  Developments."  was  given  by  Mr.  J.  Cauthery, 
at  the  Central  Hall,  Westminster.  Mr.  J.  H.  Parker,  A.M.I.E.E.,  pre- 
sided, and,  inintroducing  the  lecturer,  said  the  E.P.E.A.  had  as  its  pnn 
cipal  object  the  advancement  of  the  interests  of  the  electricity  supply 
industry.  One  phase  of  this  object  was  to  enable  members  to  secure 
information  that  was  needed,  and  thus  advance  the  interests  of  the  in- 
dustry in  which  they  got  their  Uving. 

Mr."  Cauthery  dealt  with  the  various  types  of  boilers,  with  specia 
reference  to  the  Spearing  boiler,  which,  in  his  opinion,  was  the  final 
word  in  the  development  of  water-tube  boilers.  He  described  the 
Spearing  boiler  in  detail,  and  diagrams  illustrating  the  various  points  were 
projected  on  the  screen.  At  the  conclusion  of  the  lecture  an  animated 
discussion  ensued. 

Business  Items,  &c 

~The  new  telephone  number  of  Messrs.  Jones  &  Poedes,  battery 
manufacturers,  8,  Crawford-passage,  E.G.  1,  is  Holbom  4774.  t 

The  Rapid  Accumulator  Company,  Ltd.,  Mount-road,  Hayes,  have 
been  appointed  sole  selling  agents  for  J.  B.  Lamps  for  the  County  of 
Middlesex. 

Walter  Hy.  Tabcr  and  Wni.  Osmond  Fryer,  trading  as  Taber  & 
Fryer,  incandescent  lamp  and  hardware  merchants,  41,  Merion-street, 
Leeds,  have  dissolved  partnership.  Debts  by  Mr.  Taber,  who  continues 
the  business.  __^_^.^^_ 

The  partnership  between  Lawrence  Massimo,  Stanley  0.  Crocker  and 
Ernest  Wm.  Bartlett,  trading  as  the  Heath  Electrical  &  Mechanical 
Engineering  Company,  1,  Pembroke-terrace,  Cardiff,  has  been  dis- 
solved. Debts  by  Mr.  Crocker  and  Mr.  Bartlett,  who  continue  the  busi- 
ness under  the  old  name  and  at  the  same  address. 

The  Benjamin  Electric.  Ltd.,  notify  that  as  from  the  1st  inst. 
the  15  per  cent,  advance  to  their  lighting  fittings  and  speciaUties  (Sections 
I  ,  II.,  III.,  IV.  and  VII.,  of  Catalogue  No.  6)  has  been  withdrawn. 
No  advance  appUes  to  section  five  (industrial  signals),  but  the  trade 
discount  wiU  be  increased  to  33 J  per  cent.,  and  a  discount  of  25  per 
cent,  applies  to  section  six.  AU  the  lines  in  "  Productive  Illununation 
for  Factories  "  will  not  carry  any  advance  and  will  be  subject  to  a  trade 
([iscomit  of  33J  per  cent. 

The  result  of  the  competition  organised  by  the  Simples  Conduits, 
Ltd.,  Garrison-lane,  Birmingham,  in  connection  with  the  new  Simplex 
"  X  "  continuity  system  of  conduit  wiring  is  announced.  Ihe 
conditions  of  the  competition  were  given  in  the  last  number  of 
"  Installation  News  "  and  it  was  arranged  in  order  to  obtain  suggestions 
for  the  new  system,  which,  it  is  claimed,  provides  a  cheaper  means  of 
effecting  ample  and  permanent  electrical  conductmty  in  orcUnary 
close-ioint  conduit  than  is  possible  with  any  other  system  on  the  market 
without  any  appreciable  difference  in  cost.  The  originator  of  tlie  word 
"  Terra-Grip "  -was  an  easv  wianer,  although  well  over  300  entnes 
were  made,  most  of  which  were  very  creditable  attempts.  It.  is 
considered  that  this  word  describes  the  system  well,  especially  as  marked 
attention  is  being  called  to  the  exceptional  facilities  offered  for  the 
earthin"  of  the  installation  ;  further  by  sound  (only)  the  word  hints 
at  something  of  the  nature  of  "  super-grip;"  or  another  meaning  which 
is  considered  to  be  justified  in  practice.  Mr.  B.  W .  Southgate,  -0  .Old 
Heath-road,  Colchester,  has  duly  acknowledged  receipt  ot  the  io  03. 
for  his  word.  The  new  Simplex  "  Terra-Grip  "  continuity  system  has 
hardly  been  put  on  the  market  as  yet,  but  its  reputation  is  expected  to 
range  with  other  of  the  Simplex  systems  and  be  on  the  way  to 
establishment  in  the  course  o^  the  next  two  to  three  weeks  when 
literature  dealing  with  its  many  quality  features  will  he  availaOle. 
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Imperial  and  Foreign  Notes. 

The  East  Loxdox  (South  Africa)  Municipality  has  n'Ccntly  dpcidcd  t° 
increase  the  efticicney  of  its  lire  brigade,  and  an  order  for  two  larg'^ 
motor  Hiv  engines  has  been  let  to  Jlessrs.  Jolni  Birch  &  Company,  o' 
Lo:idon  Wall-buildings,  London,  E.C'.2. 

In  the  latest  re))ort  of  the  general  manager  of  the  Standard  Bank  of 
South  Africa  on  tkade  conuitioxs  in  the  Union  it  is  stated  that 
supplies  of  electrical  goods,  agricultural  machinery  and  hardware  are 
arriving  from  the  Continent  at  prices  below  those  quoted  by  British 
firms. 

In  consequence  of  the  great  success  of  electric  traction  on  the 
Melbourne  suburban  eailwaVs,  the  Victorian  Railways  Commis- 
sioners have  decided  to  convert  about  100  more  miles  of  passenger  line 
from  steam  to  electric  working,  and  the  work  is  to  be  completed  by 
February.  1923.  In  addition,  a  number  of  lines  exclusively  used  for 
goods  traffic  are  to  be  converted,  while  the  electric  system  will  also  be 
adopted  on  several  of  the  busier  sections  of  the  country  lines.  As  cus- 
tomary in  the  ease  of  Government  work,  Australian  materials  are  to 
Ix'  used  to  the  fullest  extent.  Much  of  the  plant  and  material  will,  how- 
ever, have  to  be  obtained  from  this  country  or  America. 


It  is  announced  that  President  Harding  has  approved  the  laying  of 
a  transpacific  submarine  cable  by  the  U.S.A.  Government,  should 
private  enterprise  be  unwilling  to  undertake  the  task. 

A  Hew  foundry  is  being  built  by  large  metal  works  in  Milwattkbe  in 
which  every  operation  will  be  performed  electrically.  The  equipment 
has  been  designed  for  the  intensive  production  of  a  new  bronze. 

The  Italian  Government  has  renamed  the  Coltano  (lT.4Ly)  high- 
POWER  WIRELESS  STATION  "  GugUelmo  Marconi  "  as  a  tangible  and 
lasting  proof  of  the  country's  gratitude  for  his  meritorious  discoveries 
in  the  field  of  radio-telegraphy. 

Reports  from  Brazil  indicate  that  the  agents  of  German  electrical 
firms  are  showing  great  activity.  The  prices  quoted  by  them  are  in 
some  cases  40  per  cent,  below  those  of  competitors,  and  more  liberal 
credit  terms  are  also  being  offered. 

Work  was  recently  commenced  on  the  electrification  of  the  northern 
lines  of  the  Berlin  metropolitan  railways,  and  it  is  hoped  that  the 
first  section  (from  the  Stettiner  terminus  to  Bernau)  will  be  ready  for 
opening  in  the  Spring  of  1923.  The  whole  scheme  will  take  nearly 
10  years  to  complete,  and  energy  will  be  supplied  from  the  Berlin  elec- 
tricity works  and  from  the  Golpa  station,  near  HaUe,  which  is  about 
1.50  miles  away. 

The  Chinese  Minister  of  Communications  has  authorised  the  registra- 
tion of  the  Ju  An  Electric  Company  and  the  formation  of  an  electric 
company  at  Kao  Yu  by  Mr.  Liu  Chien  San.  The  Ministry  of  Communi- 
cations and  the  Ministry  of  Agriculture  and  Commerce  have  also  sanc- 
tioned the  registration  of  the  Haiming  Electric  Company  and  the  Ta 
Tung  Electrie_  Light  Company,  Shansi,  organised  by  Sung  Fa-hsiang. 
Two  Long-distance  Telephone  Lines,  one  from  Tientsin  to  Sinlung- 
shan  and  the  other  from  Paoting  to  Chochow,  have  been  completed. 

Notwithstanding  steady  progress  with  the  electrification  of  the  Swiss 
Federal  Railways,  the  financial  position  remains  unsatisfactory,  and 
the  working  expenses  again  exceed  the  traffic  receipts.  Between 
November,  1920,  and  January,  1921,  the  goods  traffic  fell  off  by  neady 
20  per  cent.,  and  receipts  decreased  correspondingly,  one  reason  being 
that,  owing  to  the  high  value  of  the  Swiss  franc  and  the  low  value  of  the 
German  mark,  Austrian  krone,  French  franc  and  Italian  lira,  Germany, 
Austria,  France  and  Italy  avoid  carrying  goods  through  Switzerland, 
preferring  to  take  a  longer  route,  and  thus  avoid  payment  of  the  rail- 
way charges  in  Swiss  francs. 

A  recent  Royal  Swedish  Dfobee  has  been  issued  on  the  use  o^ 
wireless  telegraph  and  telephone  apparatus  by  foreign  vessels- 
It  lays  down  that  wireless  apparatus  on  foreign  vessels  may  only  be 
used  in  Swedish  harbour  areas  by  permission  of  the  Telegraph  Admini- 
stration; and  in  Swedish  territorial  waters,  within  a  radius  of  10  nautical 
miles  of  a  .Swedish  costal  wireless  station,  wireless  app.aratus  on  a  fonign 
ves.sel  may  not  be  used  except  in  cases  of  distress,  or  for  communicating 
with  the  nearest  coastal  station.  Penalties  are  laid  down  for  the  infringe- 
ment of  the  Decree,  and  when  wireless  apparatus  on  foreign  vessels  is 
used  in  Swedish  waters,  excc])t  when  otherwise  prescribed,  the  provisions 
of  the  existing  International  RarUo-Telegraph  Convention  must  be 
(ibservi'd. 

Bankruptcies,  Liauidations,  &c. 

Claims  against  the  Abmorduct  Briti.sh  Company,  Ltd.  (in  vol.  liq.), 
are  to  be  sent  to  Mr.  H,  A,  Pepper,  14,  Temple-street,  Birmingham,  by 
Aug.  .-il,  .  =        .    J' 

In  C(mnection  with  the  voluntary  liquidation  of  the  AladdiN  Renew 
Electric  Lamp  Cobpn.,  Ltd.,  for  the  purpose  of  reconstruction,  a 
meeting  of  creditors  will  be  held  at  82,  Victoria-street,  Westminster, 
S.W.I,  on  .-Vug.  10. 

A  meeting  of  creditors  of  the  Wholesale  Electrical  Co  mpany, 
Ltd.  (in  voluntary  liquidation),  will  be  held  at  the  Institute  of  Chartered 
Accountants,  (!t.  Swan-allcy,  -Moorgate-street,  London,  E.C.  Claims 
are  to  be  sent  In-  Sept.  .'id  in  Mr,  ]■',.  II.  Iliiwkins.  4,  CharteiLousc •ffiuaie, 
E.C.I. 


Miscellaneous. 

On  the  28th  ult.  the  Royal  Assent  was  read  to  the  Lochaber  Water 
Power  Act,  Nelson  Corporation  and  the  Colne  Corporation  Acts. 

Marconi's  W^ireless  Telegraph  Company  announce  that  ordinary 
and  deferred  messages  are  now  accejited  for  transmission  via  their  trans- 
atlantic wireless  system  to  Brazil. 

The  Peckham  Truck  and  Engineering  Company,  Ltd.,  has  applied  for 
the  RE.STORATION  OF  PATENT  No.  18  215/1915,  for  "  Improvements  in 
or  relating  to  trucks  for  railway  or  tramway  vehicles,"  which  expired 
on  Dec.  31,  1920. 

An  order  was  made  on  July  22  Restoring  Letters  P  tent  No. 
10  102/1910  granted  to  Jules  Cai-pentier  for  "  Improved  transmitter 
for  transmitting  telegrams  composed  in  perforations  on  a  band  by  the 
Baudot  system." 

We  regret  to  announce  the  death  of  Mr.  Joseph  Wilkinson,  electrical 
and  mechanical  engineer,  of  Hull,  formerly  chief  engineer  of  the  Hull 
Corporation  tramways  dejjartment. 

Those  willing  to  help  in  the  organisation  of  the  St.  Dunstan's  National 
whist  drive  championship,  which  is  to  be  held  in  the  autumn,  are 
asked  to  communicate  with  the  Organiser,  at  300,  Regent-street, 
London,  W.l. 

On  Sunday  evening  a  fire  occurred  at  the  Loughboro  ugh  works  of 
the  Brush  Electrical  Engineering  Company.  A  timber  shed  100 
yards  in  length  was  destroyed,  and  the  damage  is  said  to  amount  to 
some  thousands  of  pounds.  We  understand  that  work  on  contracts 
will  not  be  affected. 

A  machinist,  named  Brelsford,  was  killed  at  the  Staveley  Ironworks 
on  the  25th  inst.  by  coming  into  contact  with  an  overhead  electric  cable 
carrying  electric  cmrcnt  at  6  600  V.  Owing  to  a  defect  in  a  porcelain 
insulator  the  overhead  vnre  had  sagged  to  within  2  ft.  6  in.  of  the  ground, 
and  deceased  by  touching  the  cable  when  passing  received  a  fatal 
ELECTRIC  shock.  A  Verdict  of  accidental  death  was  returned  and  in 
the  course  of  the  proceedings  it  was  suggested  that  h.t.  cables  in  works 
should  be  placed  underground. 

We  are  informed  that  B.T.H,  Magnetos  were  fitted  to  the  "  Bamel " 
machine — Mar^  I. — piloted  by  Mr.  J.  H.  James,  the  S.E.Sa  machine 
flown  by  Fl.-Lt.  W.  H.  Longton,  and  Mr.'A.  S.  Butler's  Bristol  "  Tourer," 
which  secured,  respectively,  first,  second  and  third  places  in  the  Aerial 
,  Derby  on  the  I6th  inst.,  Mr.  James  and  Mr.  Butler  also  gaining  first 
and  second  handicap  prizes  respectively.  The  machines  gaining  first 
and  second  places  in  1919  and  1920  were  also  equipped  with  B.T.H. 
magnetos. 

We  regret  that  in  our  report  of  Mr.  S.  Utting's  remarks  at  the  recent 
I  M.E.A.  Convention  we  conveyed  a  wrong  impression  by  stating  that  if 
an  engineer  decided  he  was  going  to  get  results  at  a  reasonable  cost  per 
kilowatt,  air  heating  had  no  chance.  Mr.  tJtting's  point  was  that  the 
figures  given  by  Mr.  Wilson  for  the  thermal  efficiency  of  a  complete 
boiler  unit  were  insufficient  and  that  for  a  given  expenditure  the  flue 
gases  leaving  the  boiler  could  be  cooled  to  a  very  much  lower  temperature 
by  means  of  air  heaters  than  by  using  economisers.  This  is  an  advantage 
if  the  heat  so  abstracted  can  be  utiHsed.  If  hot  feed  is  available  from 
other  sources  the  reduced  size  of  economiser  possible  would  mean  an 
increased  exit  temperature  which  could  be  dealt  with  by  air  heaters,  so 
giving  a  combination  which  would  result  in  a  lower  capital  cost  for  a 
given  duty. 

The  June  issue  of  the  "  Henley  Telegraph,"  the  house  organ  o 
W.  T.  Henley's  Telegraph  Works  Company,  maintains  its  reputation  a^ 
a  well-written  journal  and  although,  naturally,  it  contains  a  certain 
amoimt  of  domestic  news,  it  is  interspersed  with  some  quite  creditable 
literary  efforts  in  prose  and  verse.  We  hope,  however,  that  "  A.M." 
will  not  persevere  in  his  threat  to  go  on  strike,  for  though  the  compilers 
of  the  Board  of  Trade  Food  Price  figures  may  be  writers  of  fiction  their 
literary  merit  is  much  below  that  of  "  A.M."  and  they  would  prove  poor 
substitutes  for  him.  We  are  glad  to  see  from  the  list  of  recent  Henley 
contracts  that  the  company  is  receiving  a  very  substantial  share  of  the 
good  things  that  arc  going,  both  at  home  and  abroad,  and  we  wish  them 
increased  success  in  their  efforts  to  develop  the  export  side  of  their 
business. 

Personal  and  Appointments. 

ted  Rector  of  the  Berhn  Univcr- 


sT  has  be 


Prof.  Walter  Nei 
sity. 

The  Nobel  Prize  forPhysicswasrecently  awaidcdtoDr.  J.  A.  Beakly 
for  his  wireless  telegraph  inventions. 

The  John  Fritz  Medal  for  1922  has  been  awarded  to  M.  Eugene 
Schneider,  head  of  the  well-lmown  Rfxn  of  Sclmeider  &  Company. 
M.  Schneider  is  a  past -president  of  the  fron  and  Steel  Institute. 

Mr.  DavidDjVIes,  upon  whom  the  University  of  Wales  conferred  the 
honorary  M.Se.  degree  on  the  20th  ult.,  is  agent  for  the  Cambrian  Com. 
bine  Collieries  at  Gilfach  Goch,  Glam.  He  began  hfe  as  a  door-boy  in  the 
pit  at  the  age  of  twelve,  assiduous  evening  study  won  him  certificates  in 
electricity,  mining,  geology,  machine  drawing  and  mathematics,  and 
when  twenty-one  he  obtained  a  first  class  diploma  in  electrical  engineering 

Among  the  recipients  of  civil  list  pensions  granted  during  the 
year  ended  March  31  last  are  the  foUpwing  :  Mrs.  J.  A.  McClelland,  £100 
in  recognition  of  her  husband's  distinguished  services  as  an  investigator 
in  physical  science.  W.  R.  Hodgkinson,  £100,  in  recognition  of  his 
valuable  scientific  work  in  the  public  service;  and  Herbert  Tomlinson, 
£100,  in  recognition  of  his  services  as  a  teacher  and  of  his  valuable  con- 
tributions to  physical  science. 
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Gatalogaes,  Price  Lists,  &c. 

The  Z  Electric  Lamp  &  Supplies  Cumpauy,  73,  Xewman-street,  W.l> 
are  circulating  a  new  showcard  of  the  '"  Electrolux  "  cleaner. 
It  can  he  supplied  to  the  trade  eyeletted  or  strutted  for  standing  on 
the  counter. 

A  pamphlet  on  the  Stanton-Hume  reinforced  coscrete  pipes  has 
been  issued  by  the  Stanton  Ironworks  Compiny,  which  is  manufacturing 
the  pipes  in  this  country  under  licence.  Full  information  is  tiven  regard- 
ing the  centrifugal  process  of  manufacture,  together  with  weights  and 
methods  of  jointing  the  pipes. 

In  Messrs.  McClure  &  Whitfield's  revised  price-list  particulars 
and  prices  are  given  of  the  "  Mersey  "  line  of  motors,  dynamos,  motor 
i;enerators  and  direct-coupled  steam  and  oil  engine  sets.  An  interesting 
addition  to  the  new  edition  is  the  drip-proof  type  of  electric  motor 
which  is  claimed  to  be  fiUing  a  long-felt  want. 

Messrs.  George  Ellison,  Perry  Barr,  Birmingham,  have  recently 
issued  two  new  lists  of  some  of  their  manufactures.  List  No.  17  relates 
to  totally  enclosed,  air  break,  "  mill "  type  of  circuit-ljreakers  and 
No.  19  deals  with  trailing  cable  sockets  and  plugs  for  air-break  gate 
end  boxes.  Both  are  well  illustrated  and  contain  full  technical  data, 
prices,  dimensions  and  shipping  particulars. 

The  recent  trade  literature  of  Messrs.  Alfred  Herbert,  Lti>:,  of 
Coventry,  include  three  catalogue  sheets  relating  to  (1)  "  Coventry  " 
self-opening  dieheads,  (2)  the  "  Wickman  "  patent  adjustable  plain 
snap  gauge  and  (3)  the  Coventry  Gauge  Company's  hardened  plug  and 
ring  screw  gauges.  The  distinctive  features,  dimensions,  prices  and 
other  particulars  are  clearly  and  succinctly  stated. 

Last  month  the  General  Electric  Company,  Ltd.,  Magnet  House, 
Kingsway,  W.C.2,  reduced  the  prices  of  their  "  Magnet  "  electric  heating 
and  cooking  appliances  by  15  per  cent.,  and  a  leaflet  giving  the  revised 
prices  has  been  issued  by  the  Company.  A  useful  item  in  the  equip- 
ment of  motorists  is  a  spare  lamp  case,  and  the  General  Electric  Company 
have  prepared  a  leaflet  giving  prices  and  particulars  of  the  special 
motorists'  spare  lamp  cases,  which  they  supply  (in  two  sizes)  to  contain 
six  Osram  lamps. 

A  neat  booklet,  entitled  "  How  TO  Get  to  Magnet  House,"  the 
palatial  new  home  of  the  General  Electric  Company,  in  Kingsway,  has 
been  issued  by  the  company,  and  shows  the  railway  and  omnibus  routes, 
with  the  nearest  stations  and  stopping  places,  &c.  The  offices  have 
been  specially  designed  to  meet  the  needs  of  each  department,  and,  as 
might  be  expected,  the  equipment  is  very  complete.  The  stock-rooms 
contain  12  000  bins,  there  are  130  double  iron  fireproof  doors,  seven 
passenger  and  eight  goods  lifts,  and  there  are  3  222  lighting  points  in 
the  building. 

The  Rhodes  Fittings  Company,  Ltd.,  manufacturers  of  electric- 
light  fittings,  &e.,  224,  Upper  Thames-street,  E.C.4,  have  issued  a 
pamphlet  describing  their  "'  Adjustalite  "  pendants  which  they 
have  placed  upon  the  market.  These  pendants,  whioh  are  suppUed 
in  various  sizes  and  in  .a  wide  range  of  designs,  present  some  novel 
features,  and  they  should  readily  appeal  to  wiring  contractors,  &c. 
The  "  Adjustalite  "  pendant  does  all  that  is  necessarj-  for  an  adjustable 
pendant  to  do  and  dispenses  with  unsightly  flexible  cords, 
counterweights  and  pulley  wheels. 

Electric  vehicles  are  now  used  extensively  for  urban  transport  purposes 
for  refuse  collection  and  many  other  services,  and  consequently  those  in 
charge  of  these  vehicles  must,  from  time  to  time,  feel  the  need  of  a  handy 
work  dealing  with  the  upkeep  and  maintenance  of  accumulators.  For 
Edison  AOCtrMULATORS  an  excellent  guide  of  43  pages  has  recently  been 
provided  by  the  Edison  AccuMtrLATORS,  Ltd.,  15,  Upper  George-street, 
W.l,  which  gives  to  Edison  vehicle  users  all  the  information  they  are 
likely  to  want  in  a  handy,  tabloid  form.  The  particulars  given  include 
operating  data,  instructions  about  filUng,  charging,  cleaning,  renewals, 
inspection,  <S:c.,  and  important  points  are  printed  in  black  type.  The 
company  will  be  pleased  to  suppily  a  copy  of  the  booklet  to  anyone  using 
or  interested  in  the  subject  of  commercial  electric  vehicles  or  factory 
trucks. 

Obituary. 

We  regret  to  record  the  death  of  Mr.  Frederick  Gfstav  Byng,  which 
took  place  on  the  2oth  ult.  Deceased,  who  was  only  25  years  of  age, 
was  a  son  of  the  late  Mr.  Gustav  Byngswanger  BjTig,  one  of  the  founders 
of  the  General  Electric  Company.  It  will  be  remembered  that  the  brother 
of  deceased,  Lieut.  G.  Byng,  "of  the  Grenadier  Guards,  cbed  of  wounds 
in  August,  1918,  while  another  brother,  Lieut.  Henry  Bjmg,  fell  in  battle 
at  Festuljert  on  May  16,  1915. 

We  regret  to  record  the  death  of  M.  Jules  Cabpentier,  which  occurred 
recently  as  a  result  of  a  motor-car  accident.  M.  Carpentier,  who  was  one 
of  the  founders  of  our  contemporary,  "  L'Industrie  Electrique,"  was 
bom  in  Paris  in  1851,  and  after  a  course  of  studv  at  the  Ecole  Poly- 
technique,  entered  the  service  of  the  P.L.M.  Railway.  The  death  of 
Ruhinkorff,  however,  turned  liis  activities  in  another 'direction,  that  of 
devising  new  arrangements  for  rapidly  and  accuratelv  measuring  elec- 
trical quantities.  He  set  about- reorganising  the  Ruhrukorff  workshops, 
and  soon  there  emerged  therefrom  a  coUeotion  of  industrial  instruments 
for  the  measurement  of  electric  currents.  He  was,  in  fact,  the  inspira- 
tion of  much  of  the  work  associated  with  the  name  of  D' Arsonval,  Marcel 
Duprez  and  Baudot.  M.  Carpentier  was  elected  a  member  of  the 
Academie  des  Sciences  in  1907,  and  in  the  same  year  was  appointed  a 
Commander  of  the  Legion  d'Honneur. 


Tenders  Invited  and    Accepted. 

Tenders  are  invited  by  Durban  Corporation  for  supply  of  two 
500-kW  rotary  converters,  switchgear,  &c.  Tenders  to  Town  Clerk's 
Offise,  Durban,  by  Sipt.  -8.  Spscificatioas  at  the  Department  of  Over- 
seas Trade. 

London  County  Council  invite  tenders  for  the  supply  and  erection 
of  h.-t.  and  l.-t.  switchgear  for  sub-stations.  Specifications  from  the 
Clerk  of  the  Council,  Spring-gardens,  S.W.  1.  to  whom  tenders  by 
Sept.  5. 

Tenders  are  invited  by  Oct.  5  for  the  suiiph'  of  bronze  wire  (schedu'e 
.536)  to  the  Postmaster-General's  Dept.,  State  of  Queensland.  Speci- 
fications, &c.,  from  the  office  of  the  High  Commissioner  for  AustraUa, 
Room  E  5,  Australia  House,  Strand,  W.C.  2. 

Tenders  are  invited  by  Aug.  15  for  the  supply  and  delivery  to  the 
Postmaster-General's  Department,  State  of  Tasmania,  of  switchboard 
material.  Tender  forms,  &c.,  from  the  High  Commissioner  for  Aus- 
tralia, Room  E.5,  Australia  House,  Strand,  London,  W.C.2. 

The  Victorian  Government  Railways  invite  tenders  (by  Sept  28) 
for  the  supply  and  delivery  of  a  lifting-magnet  and  generating  set,  with 
control  apparatus  and  accessories  (Contract  No.  34241).  Specifications 
at  the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.I. 

Bristol  Electrical  Committee  invite  tenders  for  the  supply  of  a  3  000. 
kW  single-phase  and  a  6  OOO-kW  3-phase  turbo-altemators,  with  con- 
densing plant  and  auxiliaries.  Specifications  and  fonns  of  tender  from 
the  chief  engineer  and  general  manager  (Mr.  H.  Faraday  Proctor, 
M.I.C.E.,  M.I.E.E.)  to  whom  tenders  are  to  be  sent  by  noon,  August  15. 

Belfast  Corporation  invites  tenders  for  the  manufacture  and  erection 
of  one  12  500-kW  turbo-alternator  with  condensing  plant,  accessories 
four  water-tube  boilers,  with  super-heaters  and  forced-draught  fans 
four  fuel-economisers,  two  steel  chimneys,  with  four  electrically-driven 
suction  draught  fans  and  one  electrically-driven  centrifugal  pump. 
Specifications  from  Messrs.  Preece,  Cardew  &  Rider,  8,  Queen  Aime's- 
gate,  Westminster,  S.W.  1,  or  the  city  electrical  engineer,  Mr.  T.  W. 
Bloxam.     Tenders  to  the  Town  Clerk,  City  Hall,  Belfast,by  Aug.  22. 

The  Commercial  Secretary  to  H.M.  Legation  at  Montevideo  (Capt.  E. 
C.  Buxton)  reports  that  the  local  authorities  advertise  for  tenders 
(by  Sept.  3)  for  the  supply  of  59  250  metallic  filament  lamps  (from- 
10  to  300  c.p.  for  225  V  circuits)  wliich  are  required  by  the  State  Power- 
House.     Local  representation  is  essential. 

The  Rand  Water  Board  invites  tenders  (by  September  28)  for  supply 
and  erection  at  the  intake  pumping  station,  Vereeniging,  of  two  centri- 
fugal pumps,  direct-coupled  to  electric  motor's,  one  10-ton  travelling 
crane,  and  the  supply  and  erection  at  the  main  pumping  station  site  of 
two  centrifugal  pumps  coupled  to  electric  motors.  Specifications  of  the 
Department  of  Overseas  Trade,  35,  Old  Queen -street,  S.W.I. 

(.'ovjiNTRY  Corporation  invite  tenders  for  the  manufacture  and  erec- 
tion at  their  new  generating  station  of  two  10  000  kW  three-phase 
turbo-alternators,  with  condensing  plant  (Contract  H  I),  and  four 
water-tube  boilers,  with  chimneys,  superheaters,  mechanical  stokers, 
economisers,  &c.  (Contract  H  2).  Specifications  from  Mr.  Geo.  Tough, 
engineer  and  manager,  and  tenders  to  the  Chairman,  Electricity  Com- 
mittee, Council  House.  Coventry,  by  Sept.  1. 

The  New  Zealand  Public  Woi-ks  Department  are  calling  for  fresh 
tenders  for  the  supply  and  erection  of  steel  pipe  lines  and  fittings  required 
in  connection  with  the  Mangahao  power  plant.  While  the  quantities, 
&c.,  are  substantially  the  same  as  those  specified  in  the  original  call  for 
tenders,  some  of  the  Conditions  appear  to  have  undergone  modification. 
The  closing  date  for  the  receipt  of  tenders  in  Wellington  is  Nov.  1,  1921. 
Specifications  can  be  inspected  at  the  Department  of  Overseas  Trade. 

Tendere  are  invited  at  the  Chilean  State  R.^ilways  (by  August  31) 
for  various  stores,  including  telegraph  and  telephone  apparatus.  Specifi- 
cations (in  Spanish)  at  the  IJepartment  of  Overseas  Trade,  35,  Old  Queen- 
street,  S.W.I.  It  is  understood  that  the  representative  of  the  Railways 
in  Paris  (88  Boul.  St.  Michel)  has  been  instructed  to  obtain  prices  in  the 
United  Kingdom  and  remit  same  by  cable  on  the  day  jirevious  to  the 
opening  of  tenders. 


Newcastle-on-Tyne  Corporation  has  accepted  the  tender  of  Hadficlds 
Ltd.,  for  tramway  turn-outs  and  cross-overs,  £4  299,  and  that  of  the 
United  States  Steel  Products  Company,  for  tramway  junctions,  at 
£18  213. 

Manchester  Corporation  has  accepted  the  following  tenders :  Park 
Royal  Engineering  Works,  Ltd.,  three-phase  6  GOO  V  switchgear ;  British 
Mannesmaiui  Tube  CoraiJany,  lamp  columns  ;  A.  ReyroUe  &  Comjiany, 
and  British  Thomson-Houston  Company,  33  000  V  and  (i  600  V  switch- 
gear  ;  Masoliinenfabrik  Oerlikon,  three  voltage  induction  regulators  ; 
Maitland  &  Company  and  Electrical  Maintenance  Company,  wiring  of 
houses  on  Fallowfield  and  C'atterick  Hall  estates,  respectively. 

It  is  announced  that  the  London  County  Council  has  placed  a'l 
order  with  Messrs.  Brown.  Bo  veri  &  Company  for  an  8  000/10  OCO  kW  turbo- 
alternator  for  the  Greenwich  power  station  at  £46  000.  The  difference 
between  the  tenders  of  the  English  and  the  Swiss  firms  amounted  to 
£6  000  or  £7  000.  EngUsh  firms  were  asked  to  amend  their  tenders 
on  the  understanding  that  they  could  obtain  their  raw  material  abroad, 
anfl  revised  prices  were  accordingly  submitted.  The  aeceptanc?  of  the 
ten  der  is  subject  to  the  condition  that  the  alternator  shall  be  made 
interchangeable  with  the  existing  Metropolitan- Vie kers  alternators,  and 
this  condition  has  bjen  aoceptedbythe  companysubject  to  leservations 
of  a  minor  character. 
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5  708  &S  709  Lancashikb  Dynamo  &  MoTOB  Co.     Electric  madiines. 

5  709  Stasc.-.  .  .      E>.t:,   r    „h^r.r< 

5  713  N  t:.imcars,  &c. 

5  730  V,  i  Cox.      Automatic  cut-out  and  indicating 


5  803  Baikstow.  Elwrtric 
5  807  Radio  ComiuNicA-- 
5810  Sullivan.     Dup!--< 

SerS    HUMIHRBY.      Pol' 

5  847  Wbst.     Hand-o-,' 
5  849  B.T.-H.C:o.     (C  1    . 
5  855  McuNiEK.     Elec 


February  21.  1921. 
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■:htlnctets. 
controllers,  &c. 
.-  ..^lems. 
LOi.i..^.     1 1-2. 20,  France.) 
5  857  Hall  at  tr^.  &  (DsTtNs.    Wall-p'.ug  connections. 

5894  Ces.  FUR  Drahtlosb  TBLEOBArHie.    Thermionic  valve  transmitters.    (28/2/20, 
Germany.) 

February  ;2.  N21. 
5916  Havwakd.    Conduits,  tubinc.&c.  for  electriclleht  wiring. 
5  947  Irons.     Lathe  attachment  for  re-surfacing  commutators. 

5  956  Westkrn  Elrctric  Co.    Sicnallmc  systems. 

6009  Makks.    (Akt.  (3es.  Brown,  Boveri  et  Cie.)      Coupllne  rod  drive  for  electric 
vehicles. 

6  011  RiiD.     Electric  furnaces. 

6013  Weston  Electrical  Insthumbnt  Co     Thermal  ammeters.    (24M,'20,  U.S.) 
6044  Brsckhkll.  Muhro  ti  Roobrs.     Indlcatinc  location  of  faults  in  feeder  boxes. 

February  23.  1921. 
6  058  BoLLER.     Emergency  sitnallinc  device  lor  warning  locomotive  driver. 
6  059  MuNDAY.    Tumbler  switch. 
6(378  loHSS.     Circuit-breaker. 
6099  Wbttbrn  Electric  Ca.    Telephone  repeaters. 
6110RoaBRS.    iKrupp  AkI.Os.)    Electric  switch. 
6119  Beniauin  Electric,  Ltd.     Ughtlnc  devices  for  motor  vehicles,  ic. (27,10, 20, 

U.S.) 
6 121  HETRorouTAH-VicxBRs    Elbctrical  Co.,    JuHLiH    &    KuYSBR.     Protective 

apparatus  for  electric  machines. 
6  134  EooiNTON  &  Lucas.    Electric  terminals. 

b  137  Chloridk  Electrical  Stobagk  Qa.  &  Heap.    Accumulator  cells. 
6  136  CHLORIDE  Elbctrical  Stokace  Co.  &  Heaf.    Secondary  batteries. 
6  141  LoRENZi.     Electric  lamp. 
6  146  B.T.-H.C^.    (G.E.  Co)    Motors. 
6  156  ScAlFE.     Electric  fittings. 

6  158  DoRBY.    Alternating-current  circuits  comprising  condensers. 
6  161  Bethenod     Actuating  repeater  signals  for  locomotives.    (24/2!20,  France.) 
6  168  Plauer.    Apparatus  for  testing  electric  resistance  of  fluid  materials,  &c. 

(17/5/ 20,  (Germany.) 

February  24,  1921. 
6  1c"  A'  -   ;.'.':■   T       ill   !.,?.''.,  C-       Air..n.;<TTicntsforoperalingtools,&c, 
■  r   '   "  "  "        '  irons. 

'.lyQlS.&C. 

.in  lighting  apparatus,  &c. 


Tsing  machine  tools. 

•.alrims.&c. 

:.  for  alternating-current  systems. 


6.;/.^   UIOROIr.: 

6  278  B.T.-H.' 

6  279  B.T.-H.C 

6  285  Lazarus.     ic;ot  nL.ne  insirunicnis. 

6  2S8  Robertson  &  Stowbll.    Winainx  devices  tor  paying  out  and  winding  In  electric 

conductors.  • 

6  315  Newhury  JiThowas.     Lock  (cr-'''-1ri- Mfts. 


I  Szaszovsky.    Automatic 
►Williams.    Tapes  forinr. 

>  V.'h^Twx  :..     A;?:.r.it'Ji  ; 


■l\. 


Hungary.) 
ti-core  cables. 

lamps. 


'    :  brushes, 
ivented  voice  current  transmission. 
N.     Electric  lamps  for  motor  vehicles. 

'j.;M    Mutr  j1    .MTAH-VlCKBK.  ilLECTRICALCo.,  JOHLIN&KUYSBR.       RotorS  for  OleCtrlc 

generators. 
36390  Newton  &  Co..  &  Yates.    Feeding-arc  lamps  for  protection  purposes. 
T6396  Rehirto.    Applicat;  n,  :'--..,tr.    ',::-.,n:c  switches  to  locksin  doors. 

6  407  B.T.-H.Co.    (C  t  Magneto-electric  machines. 

6  442   JoHKSON  &  Phu  cables. 

6443  BuoATTi.    Moun-  .lomobilos.    (25,'2/20,  France.) 

6445  Pollock.    Recti:  .  r'-nts. 

6451  Davisoh.    Electric  i.rij  1..::.^. 

6  452  Dutbil.    Electrolytic  device  for  increasing  speed  of  ships. 

FcL.-u.ry  26,   1921. 
,  .i.-Mus. 

lbr.     Electric  heaters. 

-■•  and  chiropody  machine. 
r,i:  acetylene  lamps  toelectric  lamps. 

Co.     Electric  welding.    (23,3/20,  U.S.) 
oil7i  caters.    (3,9/20,  Switjerland.) 

I       M.if:netos.    (25/2/20,  France.) 
trie  cut-outs,  &c. 

ior  railways. 

February  28,  1921. 
6  548  Tucker.    Switchep. 
6  5«»  Wriomt.    EmertNincy  switchgear, 

•-lectric  call  bell  and  automatic  fire  alarm, 
lephone  systems. 


6  469  Charlei 
6  479  British  ! 
6  483  Scott. 
6  494  Flotv  •:. 
6  496  i 
^507  • 


srvetape.kc 
oy  vibration. 
.    (18;2,'20,  Swlber- 


Elcctric  dls 
Ekctro-mechanical  pocket  lamp.  (24/7/20R 
■.N     r.-imbfn*»d  pl'J?  and  switch. 


»hu. 


r.:e.) 


Feoruary  19,  l»2l. 
5671  CooftSM.    Switches. 
5  674  C&sRiSL.    OuiKinc  boards  for  accumulaton. 
S  708  Bramlst.    Electric  msrMnn 


6  657 
6  671 

6712 

6713 

6  720 
6  736 
6734 
6  73?  I 
6  75^  : 
6  759  ' 
6  769 
6770  I 
6807 


'   discharges  and  high  frequency  oscillations. 

cathodes,  &c. 
:  or  a.c .  1  nduction  motors. 
.'lSt^wgk  Co.    (Ford.)    Storage  batteries. 
BovBRi  BT  Cib.    Apparatus  for  compounding  d.c  motors, 
ind.) 


March  1.  1921. 
Smith.     Electric  lleht  lamps  sets  for  motor  cycles,  &c. 
ErANDEH  O^.  ^  Fat  )h      Electnc  lanterns. 

Thqkac.     ' 

Kl'Mitk'  and  holders. 


r>AH 


'.  lamps. 
'   r  .riitallations. 

Accurr.ulators- 

f-lectric  cables. 

Co.  &  Butler.    Direct-current  motors^ 
•rc-.ric  motor  lamps,  &c. 


August  5,  1921. 
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Companies'   Reports,    &c. 

An  interim  dividend  at  rate  of  6  per  cent,  per  annum  has  be«n  declared 
bv  the  Laxakkshire  Tramways  Company. 

The  directors  of  the  Hongkong  Tramway  Company  have  declared 
an  interim  dividend  of  Is.  per  share  on  account  of  the  year  1921. 

The  directors  of  Hadfield's,  Ltd.,  have  paid  an  interim  dividend  of 
6d.  per  share  (tax  free)  on  the  ordinary  shares,  as  in  1920. 

An  interim  dividend  of  2J  per  cent,  (actual)  has  been  declared  by  the 
North  London  Rahway'  Company"  against  2i  per  cent,  last  year. 

The  directors  of  the  Metropolitan  Railway  Company-  have  declared 
an  interim  dividend  of  1 J  per  cent,  per  annum  against  1  per  cent,  in  1920. 

The  Bristol  Tramway'.s  and  Carrlage  Company  has  declared  an 
interim  dividend  at  the  rate  of  3  per  cent,  (tax  fr^e)  on  the  ordinary 
shares  for  the  half-year  ended  Jmie  30. 

The  directors  of  the  Cot;NTY  of  London  Electric  Supply  Company-, 
Ltd.,  have  declared  an  interim  dividend  on  the  ordinary  shares  at  the 
rate  of  5  per  cent,  per  annum,  as  in  1920. 

The  directors  of  the  Chatham  &  District  Light  Railways  Com- 
pany', Ltd.,  have  declared  a  dividend  at  the  rate  of  4  per  cent,  per 
annum  on  the  ordinary  shares  for  the  past  half-year. 

The  directors  of  the  Electrical  Distribution  op  Yorkshire,  Ltd., 
have  declared  an  interim  dividend  on  the  ordinary  shares  for  the  past 
half-year  at  the  rate  of  6  per  cent,  per  annum,  tax  free. 

The  directoi-s  of  the  Westminster  Electric  Supply-  Corpn.,  Ltd  , 
have  declared  an  interim  dividend  at  rate  of  8  per  cent,  per  annum  (less 
tax),  payable  Sept.  1. 

A  dividend  of  6  per  cent,  (less  tax)  has  been  declared  by  the  iSouTH 
American  Light  and  Power  Company  after  writing  off  £10  000  for 
scrapped  machinery.     A  sum  of  £4  757  is  carried  forward. 

The  directors  of  Herbert  JIorkis  (Ltd.)  state  that  the  dividend  war- 
rants for  the  half-year's  dividend  to  the  31st  ult.  on  the  six  per  cent,  and 
the  five  per  cent,  cumulative  preference  shares  have  been  posted. 

The  Metropolitan  Electric  Supply  Company,  Ltd.,  announces 
a  dividend  at  4  per  cent,  per  annum  (less  tax)  on  the  ordinary  shares 
for  the  half-j-ear  to  Jime  30. 

The  London  Electric  Railway  Company-  has  declared  an  interim 
dividend  for  the  past  halt- year  on  the  ordinary  shares  of  li  per  cent, 
compared  \vith  J  per  cent,  for  the  same  period  of  1920. 

An  interim  dividend  of  2  per  cent,  has  been  declared  by  the  City  and 
South  London  Railway-  Company-  for  the  past  half-year  on  the  con- 
sohdated  ordinary  stock  compared  with  J-  per  cent,  in  1920. 

The  recent  issue  of  £300  000  7i  per  cent,  ten-year  guaranteed  convertible 
debentures  at  97  by  the  Shropshire,  Worcestershire  and  Stafford- 
shire Electric  Power  Company  was  largely  oversubscribed. 

The  net  protit  of  the  Hart  Accumulator  Company-,  Ltd.,  for  the  year 
1920  was  £24  022,  and,  with  £27  652  brought  in,  the  total  is  £51  674.  A 
dividend  of  8  per  cent,  (less  tax)  is  proposed  and  a  sum  of  £25  616  is  to 
be  carried  forward. 

The  directors  of  the  Ch.\ring  Cross,  West  End  &  City  Electricity- 
Supply-  CoJSiPANY,  Ltd.,  have  declared  an  interim  dividend  on  the  ordi- 
nary shares  of  the  West  End  undertakings  for  the  half-year  ended  June 
30,  at  the  rate  of  3s.  per  share,  and  warrants  will  be  posted  on  Aug.  15. 

The  interest  on  the  six  per  cent,  first  cumulative  income  debenture 
stock  of  the  Underground  Electric  R,ailways  Company  of  London, 
Ltd.,  will  be  paid  on  Sept.  1  (less  tax)  at  3  per  cent.  Coupon  No.  27 
of  the  six  per  cent,  income  bonds  will  be  paid  on  the  same  date  at  2  per 
cent,  (tax  free). 

The  directors  of  the  Central  London  Railway  Company'  have 
declared  an  interim  dividend  for  the  past  half-year  on  the  undivided 
ordinary  stock  of  2  per  cent.,  compared  with  J  per  cent.,  and  on  the 
preferred  ordinary  stock  of  2  per  cent.,  against  i  per   cent,  for  1920. 

At  the  meeting  of  ths  Yokkshiee  (Woollen  District)  Electric 
Tramways,  Ltd.,  last  week,  it  was  stated  that  the  amount  available 
was  £29  358.  A  sum  of  £8  000  was  placed  to  reserve,  and  a  dividend 
on  the  ordinary  shares  at  the  r^te  of  .i  per  cent,  for  the  ye.ir  was  declared, 
the  amount  carried  forw  rd  bei  le  £9  356. 

The  directors  of  the  Mond  Nickel  Company',  Ltd.,  state  that,  owing 
to  delay  in  final  settlement  of  questions  regarding  taxation,  they  are 
unable  to  present  accounts  for  year  ended  April  30  last.  They"  have 
satisfied  themselves  that  they  are  justified  in  recommending  a  dividend 
on  the  ordinary  capital  of  Is.  per  share,  tax  free. 

The  net  profit  of  Ward  &  Goldstone,  Ltd.,  for  the  year  ended  March 
31  was  £25  190,  but  of  this  amount  excess  profits  duty,  income  tax 
and  corporation  profits  tar  will  absorb  £14  698.  With  £6"041  from  1920 
the  disposable  balance  is  £16.533,  of  which  £6  041  has  been  absorbed 
by  interim  dividends  at  rate  of  7  per  cent,  on  the  preference  and  ordinary. 
The  directors  propose  to  pay  a  further  2  per  cent,  on  the  ordinary, 
makmg  9  per  cent.,  a  participating  dividend  of  i  per  cent,  on  the  pre- 
ference, making  7^  per  cent.,  to  set  aside  £2  000  for  reduction  of  pre- 
liminary expenses  and  to  carry  forward  £6  867. 

The  gross  revenue  of  the  Chili  Telephone  Company,  Ltd.,  for  the  year 
ended  March  31  was  £238  784,  and  after  deducting  the  expenditure  in 
Chih  and  London  (£195  137)  the  balance  was  £43  647.  With  £19  843 
brought  in  the  amount  available  is  £63  490.  Tlie  cUrectors  recommend  a 
final  dividend  of  3s.  per  share  (tax  free),  making  6  per  cent.,  placing 
£17  285  to  general  reserve,  carrj-ing  forward  £16  504.  Difference  on 
converting  liquid  assets  and  liabilities  in  Chili  at  lower  rate  of  exchange 
was  £12  785,  and  this  amount  has  been  debited  to  general  reserve. 


The  profit  of  Submersible  Motors,  Ltd.,  for  the  year  1920  was 
£1  291,  and  with  £6  638  brought  forward,  the  total  available  is  £7  929, 
which  is  being  carried  forward,  subject  to  taxation.  Owing  to  the  com- 
pany being  without  the  use  of  the  main  machine  shop  throughout  the 
year,  which  was  destroyed  by  fire,  the  profits  were  adversely  affected. 

The  profit  of  Sir  W.  G.  Armstrong,  Whitworth  &  Company-,  Ltd., 
for  1920  was  £670  180,  subject  to  corporation  profits  tax,  and  with 
£1  049  899  brought  forward  the  total  is  £1  725  079.  Deducting  the 
interim  dividends  paid  in  October  (£401  875)  and  in  April  last  (£401^875), 
a  sum  of  £921  329  remains  to  be  carried  forward.  The  dividends  on 
the  ordinary  shares  amount  to  2s.  per  share,  iess  tax. 

Mr.  E.  Garcke  presided  over  the  annual  meeting  of  the  Barnsley  and 
District  Electric  Traction  Company,  Ltd.,  i  .st  week,  when  it  was 
reported  that  the  available  balance  was  £29  011.  A  sum  of  £1  500  was 
placed  to  reserve, and  after  theyear"sdividendonthe7  jier  cent,  preference 
shares  a  dividend  at  rate  of  14  per  cent,  per  annum  on  the  ordinary  shares 
were  paid,  £23  166  being  carried  forward,  subject  to  taxation  claims. 

The  directors  of  Vickers,  Ltd.,  announce  interim  dividends  of  2J 
per  cent,  for  the  half-year  ended  June  30  on  the  preferred  stock  and  the 
preference  and  the  cumulative  preference  shares.  The  delay  in  pre- 
senting the  accounts  is  due  to  the  fact  that  there  are  still  outstanding 
questions  of  importance  with  Government  Departments,  the  two  chiefly 
concerned  being  the  Inland  Revenue  and  Admiralty.  Some  time  must 
yet  elapse  before  a  settlement  can  be  arrived  at,  and  until  then  the 
accounts  for  1920  cannot  be  completed. 

The  gross  income  of  the  Anglo-Portuguese  Telephone  Company, 
Ltd.,  for  1920  was  £48  046,  and  the  expenses  were  £42  023,  leaving 
£6  023  against  £29  797  for  1919.  After  taking  into  account  the  amount 
brought  forward  and  paying  income  tax  (£1  186),  providing  for  deben- 
ture interest  and  sinking  fund  (£6  100),  the  amount  for  disposal  is 
£7  564.  In  November  an  interim  dividend  of  3  per  cent,  (less  tax)  was  paid 
and  absorbed  £7  778,  or  £213  in  excess  of  amount  now  available.  The 
amount  of  the  corporation  tax  has  not  yet  been  ascertained,  and  the 
directors  have  not  thought  it  necessary  to  encroacli  upon  reserve  to  cover 
the  small  balance  of  £2i3,  which  is  carried  forward. 

The  accounts  of  Fuller's  LTnited  Electric  Works,  Ltd.,  for  the 
year  ended  March  show,  after  deducting  £6  678  for  loss  on  realisation  of 
investments  and  £13  333  for  interest  on  short  term  notes,  and  crediting 
£8  040  brought  forward,  a  debit  balance  of  £121  368.  The  amount 
reserved  for  excess  profits  duty  (£14  000)  will  not  be  required,  and  this 
will  provide  for  depreciation  of  plant  and  writing  off  the  experimejital 
and  development  expenditure,  &c.  The  directors  propose  to  create 
fii-st  mortgage  debentures  up  to  £150  000  and  to  reduce  the  capital  from 
£500  000  to  £378  794  by  writing  off  as  lost  16s.  per  share  on  the  151  507 
ssued  ordinary  shares. 

At  the  annual  meeting  of  the  Brazilian  Traction,  Light  and 
Power  Company,  Ltd.,  which  was  held  in  Toronto  on  the  20tli  inst., 
the  chairman  (Mr.  Millar  Lash)  pointed  out  that,  although  the  earnWigs 
in  Brazihan  currency  continued  to  increase  rapidly,  the  increase  was 
more  than  off-set  by  the  fall  in  exchange,  and  as  a  result  the  estimated 
available  net  earnings  for  the  first  half  of  1921,  when  converted  into 
dollars  would  show  a  very  small  surplus  after  providing  for  the  fixed 
charges,  sinking  funds  and  preference  dividend.  Construction  work  had 
been  postponed,  but  a  certain  amount  was  essential  in  order  to  comply 
with  the  terms  of  the  concessions.  The  board  hoped  that  in  due  course 
the  markets  for  securities  would  improve  and  make  possible  a  pubho 
issue  to  provide  funds  for  extensions  and  that  exchange  would  graduaUy 
rise  to  a  point  which  woidd  justify  the  resumption  of  dividends.  The 
condition  of  the  properties  was  excellent  and  business  was  satisfactory. 

The  gross  revenue  of  the  Marconi  International  Marine  Communi- 
cation Company-,  Ltd.,  for  1920  was  £933  568,  compared  with  £772  019 
in  1919,  ahd  the  profit  was  £117  570  against  £198  141.  The  reduced 
profit  is  largely  due  to  exceptional  circumstances.  These  circumstances 
include  a  loss  of  £15  301  occasioned  by  pajmient  of  operators'  salaries 
in  India  and  consequent  upon  fluctuations  in  the  value  of  the  rupee, 
and  there  was  a  temporary  loss  of  £67  596  owing  to  the  depression  in 
Government  securities  in  December  last.  The  Company's  foreign  busi- 
ness has  shown  expansion  during  the  year,  but  the  revenue  at  the  rate 
of  exchange  on  the  31st  Dec.  last  only  amounted  to  £21  985,  compared 
with  £51  109  in  1919.  The  money  representing  this  profit  has  remained 
abroad  but  is  treated  in  the  accounts  as  having  been  brought  home  on 
the  31st  Dec.  On  the  S!!)th  June  last  the  capital  represented  by  Govern- 
ment securities  and  moneys  abroad  had  appreciated  and  the  loss  sub- 
stantially diminished.  Taking  all  circumstances  into  consideration,  the 
directors  feel  justified  in  maintaining  the  rate  of  dividend  and  recommend 
a  final  distribution  of  10  per  cent.,  which,  together  ivith  the  interim 
dividend  of  5  per  cent,  paid  in  January  last,  will  make  a  total  of  15  per 
cent,  for  the  year.  Since  the  last  meeting  Licut.-Col.  Adrian  F.  H.  S. 
Simpson  has  be'-n  appointed  a  Director. 

Tlie  profit  of  RoYCE,  Ltd.,  for  the  year  ended  March  31  last  was 
£14  932  after  providing  for  depreciation,  estimated  amount  required  for 
taxation,  &c.  With  £14  403  brought  forward  the  total  is  £29  335. 
After  paying  the  preference  dividend  and  5  per  cent,  on  tlie  ordinarj-  for 
year  and  placing£15  000  to  reserve,  £9  242  is  to  be  carried  forward. 

At  the  meeting  it  was  annoimced  that  the  whole  of  the  destroyed 
premises  had  been  rebuilt  and  equipped  with  modem  machine  tools. 
There  was  a  fair  amount  of  work  in  hand  and  several  submersible 
motor  pumps  for  dewatering  mines  had  been  supplied  and  some  large 
sets  were  going  through  the  shops  for  a  coal  mine  in  China.  The 
company  has  again  taken  up  the  manufacture  of  the  non-submersible 
type  of  d.c.  and  a.c.  motors,  in  which  a  good  business  was  being  done 
prior  to  the  war. 
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The  chainnan  of  the  Peenambuco  Trajiways  ant  Power  Company, 
Ltd.  (Sir.  FoUett  Holt)  stated  at  the  recent  meeting  that  the  gross 
sterling  receipts  had  increased,  but,  on  account  of  the  increase  in  work- 
ing expenses,  the  net  receipts  showed  a  decrease  of  £20  000  compared 
with  1919.  The  net  earnings  were  sutEcient  to  meet  the  interest  on  the 
delx'nturcs  and  notes,  the  amortisation  of  capital,  and  renewals,  but  the 
balance  was  not  sufficient  to  entitle  the  directors,  in  view  of  the  present 
rate  of  exchange  and  the  completion  of  the  works  in  hand  to  pay  a  divi- 
dend on  th^  preference  or  ordinary  share  capital.  They  were  carrying 
forward  £18  373.  With  the  proceeds  of  the  recently  issued  £500  00() 
right  per  cent,  prior  lien  debentures  the  company  would  be  able  within 
twelve  months  to  extend  its  lighting  and  power  supply,  and  also  to  com- 
]>lete  the  electrification  of  the  steam  tramway  system  and  construct 
the  extenson  to  Tigipio,  thus  becoming  entitled  to  a  substantial  increase 
in  tramway  fares.  A  new  3  OOO-kW  generating  set  had  been  added  to 
the  power  house  and  the  lighting  department  was  making  good  headway, 
with  the  result  that  fresh  customers  were  being  added  daily.  Ten  new 
double-  track  passenger  cars  had  also  been  delivered 

The  revenue  of  the  Yorkshire  Electric  Power  Company  for  the 
half-year  ended  June  30  shows  an  increase  over  the  corresponding  period 
in  lill'O  notmthstanding  the  set  back  caused  by  the  three  months"  coal 
dis])ute.  After  pavment  of  interest,  the  net  profit  was  £28  284,  compared 
with  £30  140  in  1920,  and  £19  229  in  1919.  Interim  dividends  will  be 
paid  upon  the  preference  and  ordinary  shares  at  the  same  rate  as  last 
year — viz.,  3  per  cent,  for  the  half-year.  It  is  stated  that  the  time  and 
thoughts  of  the  officers  of  the  Company  have  been  largely  engaged  upon 
the  proposals  of  the  Electricity  Commissioners  for  the  re-organisation 
of  the  area  entrusted  to  the  Company.  A  public  inquiry  has  been  held  at 
Leeds  ;  a  second  and  possibly  a  third  inquiry  is  proposed  to  be  held  for 
other  portions  of  the  Company's  area.  These  inquiries  involve  a  con- 
siderable expenditure  of  money  and  an  interruption  to  the  regular 
development  of  the  Qimpany's  business,  but  the  directors  hope  that  they 
may  result  in  removing  the  legislative  obstacles  which  have  retarded  the 
development  of  the  Company's  undertaking.  During  the  half-year  con- 
siderable extensions  have  been  made  to  the  plant  and  mains. 

Col.  O.  C.  Armstrong,  who  presided  over  the  annual  meeting  of 
Greenwood  &  Batley,  Ltd.  last  week  said  the  year's  results  had  been 
adversely  affected  by  strikes  and  labour  unrest,  though  the  company  had 
been  less  affected  than  others.  The  components  of  the  cost  of  production 
— namely,  infiated  overhead  charges,  profits,  wages  and  output,  must 
all  be  brought  into  suitable  co-relation  by  a  modification  of  existing 
standards.  Given  a  fair  and  equitable  adjustment  on  those  points, 
more  especially  in  regard  to  output,  there  was  every  hope  that  they  should 
again  be  able  to  hold  their  own  in  foreign  markets  and  keep  their  works 
going  at  full  speed.  That  they  would  be  called  on  to  face  hard  and 
bitter  competition  for  all  foreign  trade  was  certain.  It  was  reported,  and 
he  believed,  that  German  workmen  in  the  engineering  trade  were  working 
eight  or  more  hours  a  day  with  an  output  even  greater  than  in  pre-war 
days.  Similar  reports  had  also  been  received  from  Belgium.  In  so  far 
as  their  own  works  were  concerned,  they  had  in  the  current  year  been 
fairly  busy  in  their  textile,  oil  mill  and  the  electrical  and  turbine  depart- 
ments. They  had  still  a  sufficiency  of  orders  in  those  departments  to 
keep  them  at  work  for  some  considerable  time.  Inclucling  £46  242 
brought  forward,  they  had  a  balance  of  £69  674,  and  after  providing 
for  depreciation  and  payment  of  dividends,  £1S  294  would  be  carried 
forward.  The  dividend  this  year  was  less  than  last  year,  and  allowing  for 
the  free  issue  of  b(mus  shares  recently  made  it  was  equivalent  to  10  per 
cent,  compared  with  last  j'ear's  dividend  of  15  per  cent. 

The  net  profit*  of  the  Fellows  Magneto  Co5iPANy,  Ltd.,  for  the  year 
1920,  after  allowing  fordepreciation,  &c.,  is  £31 961,  a  considerable  increase 
over  the  profit  for  1919.  It  will  be  remembered  that  although  during 
the  first  part  of  the  year  trade  was  brisk,  towards  the  end  of  the  year 
a  depression  in  trade  occurred  which  upset  all  ordinary  calculations. 
With  very  large  contracts  in  hand,  and  with  every  expectation  that 
such  contracts  would  be  completed  and  replaced  by  new  contracts 
from  time  to  time,  arrangements  were  made  for  further  extensions  of 
the  building  and  machiner\'.  The  contracts  referred  to  were  sufficient 
to  keep  the  factorj-  fully  engaged  until  the  middle  of  1921.  There  is  still 
a  considerable  amnimt  of  money  outstanding,  some  of  which  cannot 
be  collected  for  some  little  time  to  come.  A  reserve  ia  in  existence  to 
provide  for  any  loss  which  might  occur,  but  it  is  not  anticipated  that  this 
wi\i  be  required.  A  much  more  confident  spirit  is  now  prevailing  in  the 
motor  trade.  Contracts  which  were  suspended  or  partly  suspended 
arc  now  being  completed,  and  new  contracts  are  being  entered  into.  The 
weekly  output  of  magnetos  is  steadily  increasing,  and  it  is  ho])ed  that 
verj'  shortly  the  normal  output  of  the  factory  will  have  been  reached. 

Interim  dividends  were  paid  on  the  8  per  cent,  preferred  and  on  the 
'■rdinarj-  shares  for  the  half  year  ending  June,  1920,  but  in  view  of  the 
tightness  of  money,  and  the  necessity  for  keeping  sufficient  funds  avail- 
able to  provide  for  immediate  wants  and  for  future  development,  the 
board  does  not  recommend  the  distribution  of  any  further  dividends 
at  present.  It  is  proposed  that  the  balance  standing  at  credit  of  profit 
and  loss  account  (£42  332)  shall  be  carried  forward  to  next  year. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  ai  8,  Bouverie  Street,  London,  E.G.  4.  Telegrams  : 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  linesj^ 

The  subscription  to  "  The  Electrician  "  ts  £2  12  0  per  annum 
•  1  the  United  Kingdom,  and  ii  14  0  per  annum  Abroad.  Advertise- 
'"■nt  Rates  can  be  obtained  on  application  to  the  Manager.  Adverlise- 
ifi-M  copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  r  ubliccUion. 


Ne^v  Companies. 


The  following  list  is  compiled  from  information  supplied  by  Messrs. 
Jordan  &  Sous,  Ltd.,  Company  Registration  Agents,  116  and  117, 
Chancery. lane,  London,  W.C.2. 

JEARY  ELECTRICAL  COMPANY.  LTD.  (175  830).— Reg.  July  20, 
capital  £15  000  in  12  000  cumulative  participating  preference  and 
£3  000  ordinary  £1  shares,  to  carry  on  business  of  electricians  and  general 
engineers.  Director:  F.  0.  Franks  (Bradstowe,  Linden  Gardens,  Tun- 
bridge  Wells).     Private  company. 

MALLEABLE  FITTINGS,  LTD.  (175  707).— Reg.  July  13,  capital 
£50U  in  i'l  i>rdinary  shares,  to  acquire  and  carry  on  business  of  electrical 
conduit  littin;:s  makers.  Directors:  J.  F.  Forrester  and  Jlirian  Raven- 
hill.  Reg.  Office :  30,  Catherine  Wheel-yard,  Brentford.  Private 
company. 


Forty   Years  Ago. 

(The  Electrician,  August  6,  1881.) 

Electric  Lighting  in  Glasgow. — At  the  last  meeting  of  the  Town 
Council  of  Glasgow  notice  of  motion  of  the  desirability  of  considering 
the  question  of  lighting  some  of  the  principal  thoroughfares  with  a 
few  of  the  best  electric  lights  was  given. 

TheTelephone  and  "  TheTimes." —  "  The  Times  "  has  the  speeches  of 
the  members  of  the  House  of  Commons  transmitted  verbally  by  the 
United  Telephone  Company's  line  to  Printing  House-square,  this  system 
being  the  means  of  great  saving  of  labour  and  expense. 

Electric  Light  and  Ironworks. — Messrs.  Boiling  and  Lowe,  in 
their  report  on  the  iron  trade,  say  : — "  Electric  lighting  of  our  large 
works  is  gaining  ground  rapidly  and,  unimportant  as  this  may  look  at 
first  glance,  it  yet  adds  to  their  productive  power,  for  by  means  thereof 
many  operations  may  now  be  carried  on  irrespective  of  day  and  night, 
all  of  which  enable  an  increased  production  to  take  place." 

The  Fitz-Gerald  Incandescent  Lamp. — In  accordance  with  invita- 
tions issued,  a  few  gentlemen,  interested  in  Electric  Lighting,  attended 
on  Thursday,  the  28th  inst.,  at  80,  Gray's  Inn-road,  Holbom,  to  witness 
in  operation  the  Incandescent  Light  constructed  on  the  system  of  Mr. 
Desmond  G.  Fitz-Gerald.  From  the  simplicity  of  the  principle  and 
facility  with  which  these  lamps  are  manufactured,  we  are  led  to  believe 
they  will  compete  most  satisfactorily  with  any  hitherto  in  the  field. 


Benn  Brothers  Journals. 


Some  Features  of  the  Citrrent  Issues. 

"  Cabinet  Maker." — "  Modem  Painted  Furniture  "  ;  "  Sales 
Advertising  in  the  Furniture  Trade "  ;  and  "  The  Decoration  of 
Furniture  by  Piercing." 

"  Chemical  Age." — "  Supplementary  Report  on  Nitrogen  Products  "  ; 
"  Mechanical  and  Process  Dangers  in  Chemical  Works "  ;  and 
"  S,\aithetic  Alcohol  and  Liquid  Fuels." 

"Farm  and  Home." — "Lord  Ernie  on  British  Farming";  "The 
New  Scheme  for  Wages  "  ;    and  "  Country  Cottages." 

"  The  Fruit-Grower." — "  Biennialism  in  Apple  Trees  "  ;  "  Spraying 
against  Potato  Blight  "  ;  and  "  National  Grading  and  Packing  Scheme." 

"  Gardening  Illustrated." — "  Trees  and  Shrubs  and  the  Long 
Drought  "  ;  "  Red  Spider  on  Peach  Trees  "  ;  and  "  Some  New  Zealand 
Shrubs." 


Tuesday,  .-Vug 

Price. 

Inc.            Dec. 

£70   10     0 

. —                — 

£77     0     0 

£1   10     0          — 

Os.    11  Jd. 

i<l.                 - 

Os.    11^. 

la.     33d. 
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Os. 
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Prices  o£  Metals,  Chemicals,  &c. 

Copper — 

Best  selected per  ton 

Electro  Wirebars      ...       „ 

H.C.  wire,  basis    per  lb. 

Sheet „ 

Phosphor  Bronze  Wire  {Telephone) — 

Phosphor-bronze 

wire,  basis    „ 

Brass  60/40— 

Rod,  basis    „ 

Sheet,  basis   „ 

Wire,  basis , 

Pig  Iron — 

Cleveland  Warrants 

Galvanised         steel 
wire,ba3is  8  SWG  „ 

Lead  Pig— 

English     „ 

Foreign  or  Colonial ...       „ 
Tin- 
Ingot  

Wire,  basis  per  lb. 

Salammoniac. — Per  cwt.  05s. -608. 
Svlphur  (Flowers).— Ton  £13. 
„      (RoU-Brimstone). — Per  ton 
£13. 
Sulphuric    Acid    (Pyrites,  168°).- 

Per  ton,  £9  178.  6d. 
Rubber. — Para  fine.  Hid.;  plantation  1st  latex,  SJd.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables 


per  ton 


£6  15     0        — 
£25    0    0        — 


£24  15 
£23    7 


0         — 


lOs.  Od. 
lOs.  Od. 


£160     0 

23.     2id, 


£1    0 
id. 


Copper  Sulphate. — Per  ton  f  3C. 
Boric  Acid    (Crystals).— Per    ton 

£69. 
Sodium  Bichromate. — Per  lb.  7Jd. 
Sodium  Chlorate. — Per  lb.  4d. 
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Notes. 


Imperial  Wireless. 

Another  small  crystal  has  formed  in  the  solution  of  the 
project  for  the  Empire  Wireless  Chain.  At  first  sight  it  now 
seems  that  some  progress  might  be  made,  but,  having  regard 
to  past  history,  we  have  grave  doubts  as  to  whether  anything 
win  really  happen.  We  are  told'that  the  plans  for  an  Imperial 
Wireless  Chain,  foreshadowed  in  the  report  of  the  Imperial 
Wireless  Telegraphy  Committee,  have  been  adopted,  and  that 
the  work  of  building  the  requisite  stations  is  to  be  proceeded 
with  as  soon  as  possible.  It  may  or  may  not  be  remembered 
that  the  Imperial  Wireless  Telegraphy  Committee  was  ap- 
pointed in  November,  1919,  under  the  chairmanship  of  Sir 
Henry  Norman,  to  consider  what  high-power  stations  the 
Empire  should  ultimately  possess  and,  when  it  reported  in 
July,  1920,  besides  doing  this  it  championed  the  valve  rather 
than  the  arc  as  a  transmission  apparatus.  As  a  consequence, 
it  recommended  the  reduction  in  the  distance  between  stations 
from  4  000  to  2  000  miles.  Meanwhile,  in  March,  1920,  the 
Marconi  Company  had  refused  to  give  evidence  before  the 
Committee  and  had  propounded  a  scheme  of  their  own  in  which 
the  Use  of  the  high-frequency  alternator  and  valve  were 
features  and  in  which  private  or  Marconi  enterprise  and 
Government  control  and  ownership  were  subtly  blended. 

Direct  Communication  with  Australia. 

So  much  for  past  history !  We  are  now  told  that  the 
wireless  chain  is  to  be  completed  at  a  cost  of  £2  000  000,  of 
which  £800  000  will  be  included  in  next  year's  estimates,  that 
the  installation  will  consist  of  high-power  stations  so  that  it 
will  be  possible  in  the  day  time  to  communicate  direct  with 
Australia  from  this  country,  and  that  the  stations  wiU  be  so 
.  designed  that  wireless  telephony  can  also  be  employed  when 
it.^i  cost  ceases  to  be  prohibitive.  Australia,  however,  does  not 
like  the  scheme  and  reserves  the  right  and  the  financial  re- 
sponsibility to  arrange  its  own  system  of  communication  in 
its  own  way.  As  New  Zealand,  Canada  and  South  Africa 
are   also   for   one   reason  or   another  not  full   participating 


parties  the  chain  at  its  best  will  only  be  semi-Imperial,  and  a 
larger  proportion  of  the  cost  than  was  originally  intended  will 
fall  on  this  country.  But  past  experience  tells  us  that  that 
often  happens.  The  Radio  Research  Board  are  to  investigate 
the  problems  of  wireless  telephony  and  the  question  of  the 
reduction  of  Press  rates,  both  cable  and  wireless,  receive 
sympathetic  mention. 

A  Lack  of  Technical  Details. 

Electrical  engineers,  however,  will  be  more  interested  iu 
the  technical  details  of  the  scheme  than  in  political  principles. 
And  of  these  we  know  little  or  nothing.  This  we  suppose  is 
the  Post  Office  influence,  but  it  is  on  a  par  with  the  fog  that 
obscures  all  technical  wireless  matters.  It  is  understood  that 
in  accordance  with  the  terms  of  the  report  a  Committee  of 
four  experts  has  been  investigating  the  latest  developments 
in  wireless  telegraphy  and  has  arrived  at  important  conclusions. 
A  technical  committee,  which  includes  representatives  of  the 
five  allied  and  associated  powers,  has  also  been  sitting  for  over 
a  month  in  Paris  to  discuss  certain  points  in  connection  with 
international  arrangements,  which  it  is  necessary  to  establish 
in  order  to  promote  the  practical  development  of  wireless 
telegraphy  and  telephony.  We  also  understand  that  complete 
agreement  was  come  to  on  the  points  under  discussion,  espe- 
cially on  the  important  question  of  the  allotment  of  wave- 
lengths. There  should,  therefore,  be  plenty  of  information 
available  not  only  on  the  performance  of  the  dift'erent  types  of 
receiving  and  transmitting  apparatus,  but  on  the  efiect  of 
"  atmospherics,"  and  on  the  probable  number  of  words  that 
can  be  passed  in  24  hours.  But  the  question  remains  what 
is  going  to  be  done  with  all  this  information  and  by  whom  ? 
Are  we,  as  Mr.  Robert  Donald  woiild  have  us  beheve,to  escape 
from  the  dangers  of  Post  Office  Control  by  the  estabhshment 
of  a  British  Radio  Corporation  under  State  parentage,  or  are 
the  Post  Office  still  to  act  in  loco  parentis,  or  is  there  to  be 
another  Committee  to  solve  this  difficulty  and  to  create  others 
of  its  own?  While  we  are  not  among  those  who  see  in  the  forging 
of  any  Wireless  Chain  the  dawning  of  a  new  and  brighter  day  we 
have  no  doubt  of  the  need  for  an  early  establishment  of  high- 
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power  stations  if  we  are  to  do  our  share  iu  assisting  the 
development  of  wireless  science  and  technology.  We  hope, 
therefore,  that  whatever  is  done  it  will  be  something  that 
makes  for  progress. 

The  Stepney  Smoke  Nuisance  Case. 

The  action  brought  against  the  Stepncv  Borough  Council 
by  a  Mr.  Morrow  for  smoke  nui.sance,  upon  which  we  com- 
mented at  the  time,  has  now  been  settled  by  the  payment  to 
the  plaintiff  of  the  sum  of  £800,  and  the  withdrawal  of  the 
injunction.  As  the  Council  has  also  to  pay  the  costs  of  both 
sides,  it  has  not  emerged  without  what  is,  iu  reahty,  a  pretty 
stiS  fine,  It  is,  therefore,  not  surprising  that  it  has  decided 
to  apply  to  the  Electricity  Commissioners  for  a  Special  Order 
for  statutory  relief  from  such  occurrences  in  the  future.  ,This 
is  a  wise  pohcy  to  adopt,  as  this  sort  of  action  has  a  way  of 
breeding  progeny.  As  will  be  remembered,  the  real  cause 
of  the  trouble  was  the  poor  quaUty  of  the  coal  available.  The 
Electricity  Committee  has  taken  steps  to  remove  this  ground 
of  complaint  by  installing  appropriate  apparatus  in  the  chimney 
shafts,  and  so  to  prevent  the  free  distribution  of  matter,  which, 
however  beneficial  to  crops,  is  deleterious  to  the  surrounding 
buildings.  But  even  when  this  has  been  done  a  contingent 
liabihty  remains,  and  it  is  to  provide  against  this  liabiUty  that 
a  Special  Order  is  required. 


Inconsistencies  of  the  Nuisance  Law. 

At  present  it  must  be  admitted  the  law  relating  to  nuisance 
operates  unfairly  against  those  electricity  supply  undertakings 
which  work  under  Provisional  Orders,  and  we  have  recently 
suggested  that  the  long  overdue  alteration  recommended  as 
far  back  as  1898  by  Lord  Cross's  Committee  should  be  made. 
This  alteration  would  ensure  that,  where  a  generating  station 
site  has  been  acquired  under  compulsory  powers  and  is 
specified  in  a  Provisional  Order  or  Special  Act,  no  UabiUty  for 
nuisance  will  attach  from  its  operations  unless  negUgence  in 
working  can  be  proved.  As  it  is,  the  Power  Companies  are  not 
affected,  because  the  operation  of  Clause  81  of  the  Electric 
Lighting  (Clauses)  Act,  1899,  was  excluded  by  their  special 
Acts  of  incorporation  and  a  few  London  and  provincial  under- 
takers are  in  the  same  position,  ha^^ng,  with  much  forethought, 
gone  to  the  expense  of  obtaining  similar  protection.  But  all 
other  supply  authorities,  whether  municipal  or  company,  are 
liable  to  be  proceeded  against  for  nuisance.  The  risk  is,  of 
course,  greater  in  residential  than  industrial  districts,  as 
fastidious  residents,  including  judges,  may  object,  not  only 
to  noise  and  vibration,  but  to  the  emission  of  grit,  and  by 
commencing  legal  proceedings  may  involve  an  undertaking 
in  considerable  expense  and  trouble.  No  doubt,  as  the  reor- 
ganisation of  electricity  supply  proceeds,  and  when  and  if 
capital  stations  have  been  erected  in  remote  rural  districts, 
this  risk  will  gradually  disappear.  In  any  event,  however, 
it  will  be  a  considerable  time  before  this  occurs,  and  in  the 
meantime  the  only  thing  we  can  do  is  to  sympathise  with  and 
.support  the  Stepney  Borough  Council  in  its  efforts  to  secure 
itself  from  the  risk  of  further  legal  proceedings  while  carrying 
out  its  statutory  obUgation  of  giving  a  supply  of  electricity 
in  its  area.  In  equity,  we  do  not  see  why  a  statutory  authority 
should  be  put  to  this  expense,  and  the  easiest  way  to  secure 
protection  would  be  by  the  insertion  of  a  clause  in  theElectricity 
Supply  Bill,  which  we  are  once  again  promised  shall  appear 
and  be  passed  nest  year. 

» 

The  E.T.U.  Again. 

The  methods  of  the  Electrical  Trades  Union  pass  all  under- 
standing. The  only  thing  that  can  be  safely  predicted  about 
it    is    that  if  there  is  the    slightest    chance   of  joining  in 


an  industrial  dispute,  no  matter  whether  it  is  connected  with  its 
normal  activities  or  not,  some  pohcy  will  be  adopted  that 
will  allow  it  to  butt  in  and  add  to  the  confusion.  This  must 
be  interesting  for  the  Union,  but  its  after  effects  are  not  Hkely 
to  be  different  from  those  that  occur  to  any  other  sower  of 
wild  oats.  We  recently  had  occasion  to  animadvert  upon 
the  high-handed  action  of  certain  E.T.U.  members  at  Hackney, 
who  refused  to  connect  an  intending  consumer's  premises 
because  the  wiring  work  had  been  carried  out  by  non-union 
labour.  Now  trouble  of  a  somewhat  similar  kind  has  occurred 
in  Stepney,  though,  if  possible,  the  facts  are  even  sillier. 
Apparently  the  organisers  of  the  E.T.U.  are  endeavouring  to 
bring  all  operators  at  cinema  theatres  into  their  union,  and  they 
are  seeking  to  use  the  Council's  electricity  undertaking  as  a 
means  of  forwarding  his  policy.  The  procedure  is  simple.  You 
put  a  "  ban "  on  every  house  in  the  district  where  union 
members  are  not  employed  as  cinema  operators  and  instruct 
your  members  who  are  employed  by  the  Council  not  to  carry 
out  work  of  any  kind  on  those  premises. 


The  Council's  Dilemma. 

Naturally  this  makes  the  other  side  sit  up  and  take  notice. 
Thus  a  local  music-hall  proprietor  is  threatening  legal  proceed- 
ings against  both  the  Council  and  the  contractors,  whom,  he  says, 
have  left  the  premises  withoiit  testing  the  fittings,  which  cost 
about  £3  000.  Gilbertian  humour  is  added  to  the  situation  by 
the  fact  that  the  wiring  of  the  music  hall  was  done  by  members 
of  the  E.T.U.  and  the  employees  whose  business  it  is  to  make 
the  connection  are  also  members  of  the  union.  Of  course, 
the  Council  cannot  legally  decline  to  give  a  supply,  and  the 
Stepney  Electricity  Committee,  therefore,  recommends  that 
the  Borough  Electrical  Engineer  and  Manager  be  authorised 
to  give  the  necessary  instructions  to  the  Council's  employees, 
requiring  them  forthwith  to  connect  up  the  music  hall  with  the 
mains,  and  to  maintain  such  supply  when  connected  and 
to  give  similar  instructions  with  regard  to  supplies  to  other 
places  of  amusement.  We  hope  that  these  instructions  wiU 
be  carried  out  by  the  E.T.U.,  so  that  their  accustomed 
ration  of  red-nosed  comedians  and  "  close  ups  "  of  tearful 
maidens  can  be  restored  to  the  residents  of  Stepney.  But 
what  will  happen  if  the  instructions  are  not  carried  out  ? 
We  are  not  surprised  that  there  is  unemployment  when  work 
is  held  up  Uke  this  without  any  vahd  excuse. 


Economy  for  All. 

Though  The  Electriclan  is  a  technical  journal  it  cannot 
be  without  interest  to  our  readers  to  discuss  the  latest  attempt 
of  the  Government  to  make  a  beginning  in  reducing  pubhc 
expenditure.  It  would  be  trite  to  point  out  that  this  expen- 
diture and  the  taxation  which  is  its  natural  sequel,  are  gradually 
stranghng  industry,  but  it  is  perhaps  not  so  obvious  that  the 
proper  circulation  of  the  Hfeblood  of  many  of  our  other  ac- 
tivities is  similarly  being  prevented.  Research  associations, 
scientific  bodies,  educational  institutions,  propaganda,  most  of 
what  is  sometimes  rather  sueeringly  called  non-productive 
labour,  and  all  those  many  persons  engaged  iu  the  operations 
which  go  to  make  these  activities  aUve  and  useful  are  being 
hampered  and  tied  by  the  present  waste  and  all  that  it 
implies.  It  should,  therefore,  be  to  the  advantage  of  each  one 
of  us  to  see  inaugurated,  without  delay,  a  new  pohcy  built  on 
a  more  economic  foundation.  The  appointment  of  a  Com- 
mittee of  btisiness  men  to  ad\dse  the  Government  how  best  to 
deal  with  a  reduction  of  expenditure  is  therefore  a  course 
which  all  electrical  engineers  will  heartily  welcome  if  it  leads 
to  the  desired  end.  But  there  is  much  virtue  in  that  if. 
For  that  end  is  so  to  free  indu.stry  from  the  burdens  of  taxation 
that  it  mav  once  more  resume  its  old  prosperity  and,  in  its- 
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turn,  assist  to  stabilise  the  finances  of  the  country.  But  that 
stabilisation  is  a  matter  which  cannot  be  rushed.  We  have 
a  task  equal  to  the  ascent  of  Mount  Everest  to  i^erform.  It 
must  be  performed  slowly  and  after  due  jireparation.  It 
cannot  be  performed  at  all  without  a  change  of  heart  on  the 
part  of  those  who  have  landed  us  in  the  present  mess.    , 


moment,  but  at  the  present  time  when  stabilisation  of  our 
industries  is  a  crying  need  there  is  everything  to  be  said  for 
public  bodies  adopting  a  bold  course  and  making  their  first 
duty  the  re-establishment  of  the  trade  of  tliis  country.  They 
should  not  need  to  be  told  how  that  can  be  done. 


Cutting  the  Gordian  Knot. 

Os  the  other  hand,  the  reduction  of  Government  expenditure 
is  a  problem  that  is  most  urgent.  In  fact,  its  urgency  cannot 
be  exaggerated.  But  we  cannot  agree  that  the  Business 
Men's  Committee  is  the  best  means  that  could  have  been 
devised  to  deal  with  the  question.  Apart  from  any  criticism 
of  the  constitutional  aspects  of  this  imposing  body,  with  the 
best  will  in  the  world  it  cannot  collect  information  and  report 
quickly  enough  to  save  British  industry.  It  must  take 
evidence,  it  must  examine  statistics,  it  must  make  itself  famihar 
with  every  facet  of  that  complicated  crystal  which  is  a 
Government  Department  and  it  must  do  all  this  in  the  face 
of  a  very  natural  and  very  live  opposition.  To  do  all  this 
at  all,  and  especially  successfully,  will  take  time — six  months 
is  mentioned  as  a  minimum.  And  while  it  is  not  to 
commence  operations  until  October  all  that  time  post-war 
inflated  expenditure  is  presumably  to  go  on  and  all  that  time 
any  chance  of  reduction  in  taxation  will  be  fading  into  a  still 
more  distant  future.  In  our  view,  therefore,  the  Government 
is  once  again  attempting  to  do  the  right  thing  in  the  wrong 
way.  Expenditure  must  be  cut  down.  Surely  the  best  way 
to  do  this  is  not  to  discover  what  is  the  minimum  each  depart- 
ment can  be  persuaded  to  spend  and  to  attempt  to  raise 
revenue  accordingly,  but  to  determine  what  revenue  the 
country  can  safely  bear  without  strangulation  and  to  share 
out  that  among  the  departments  concerned.  The  necessary 
economies  will  perforce  follow.  "'  Grandiose  "  schemes  will 
be  abandoned,  inflated  stafis  dismissed  and  moribund  Ministries 
happily  dispatched.  And,  incidentally,  our  business  men 
will  be  free  to  look  after  their  own  businesses. 


The  Economics  of  Foreign  Contracts. 

The  argument  which  we  used  against  the  proposal  of  the 
Sheffield  Corporation  to  place  a  contract  for  a  turbo-generator 
abroad  (a  policy  which  as  a  matter  of  fact  was  changed  at 
the  last  minute)  can  be  applied  with  even  greater  weight  to 
the  determination  of  the  Highways  Committee  of  the  London 
County  Council  to  order  an  8  000  kW  turbine  from 
Switzerland.  We  may  be  forgiven,  therefore,  for  reiterating  our 
views  on  the  subject  in  a  different  way.  Not  the  least  of  the 
reasons  why  it  is  possible  for  foreign  firms  to  quote  lower  prices 
than  Enghsh  firms  is  the  increasing  burden  of  rates  and  taxes, 
a  T)urden  tLe  responsibility  for  which  the  London  County 
Council  cannot  be  considered  innocent.  Now,  while  therefore 
at  first  sight  it  appears  that  any  public  body  which  buys  in  the 
cheapest  market  is  doing  the  best  for  its  ratepayers,  as  Mr. 
Hugo  Hirst  recently  pointed  out  in  a  letter  to  the  "  Daily 
Express,"  such  saving  is  largely  chimerical.  For  while  buying 
in  Switzerland  the  County  Council  saves  on  paper  £7  000,  at 
the  same  time  the  country,  which  includes  the  County 
Council,  loses  at  least  £25  000  in  direct  wages  to  engineer- 
ing trades  and  in  wages  spent  upon  raw  materials.  Such 
a  loss  must  eventually  mean  increased  unemployment 
and  further  demands  on  such  bodies  as  the  County  Council 
for  doles.  And  these  demands  are  passed  on  to  the  ordinary 
consumer  in  the  rates  and  make  it,  what  with  trade  union 
restrictions  and  higher  wages,  increasingly  difficult  to  quote 
a  competitive  price.  A  neater  parallel  to  the  attempt 
to  make  bricks  withoHt  straw  we  have'  seldom  seen. 
In  normal  times  it  may  be  argued  the  outcry  that  is  some- 
times raised  when  a  big  order  is  placed  abroad  is  not  of  great 


Dominion  Students  for  British  Technical  Colleges^ 

An'  interesting  movement  has  been  started  in  South  Africa 
for  the  purpose  of  inducing  young  South  African  engineers  to 
complete  their  training  in  British  technical  colleges  and  en- 
gineering establishments  in  the  United  Kingdom.  Hitherto, 
though  a  number  of  young  South  Africans  have  come  to 
England  to  complete  their  studies  in  the  medical,  law  and  arts 
faculties,  the  majority  of  the  engineering  and  science  students 
have  gone  to  the  United  States  of  America  or  to  Europe. 
Special  inducements  are  held  out  to  attract  students  to  the 
United  States  because  it  is  well  understood  that  after  they  have 
completed  their  course  of  stiidy  and  return  to  South  Africa 
they  will  be  imbued  with  American  ideas,  acquainted  with 
American  methods  and  standards,  and  consequently  they 
will  have  a  predilection  for  the  use  of  American  machinery 
when  they  start  in  business.  We  think,  therefore,  that  the 
attempt  to  induce  these  young  men  to  come  to  Great  Britain 
should  receive  every  encouragement,  not  only  from  the  autho- 
rities of  universities  and  technical  colleges  but  from  engineering 
firms  and  associations  as  well.  Though  British  universities 
may  be  full  at  present,  and  there  may  be  difficulty  in  accom- 
modating overseas  students,  with  a  little  effort  something 
tangible  might  be  done  to  increase  the  accommodation 
available. 


American  Methods. 

It  would  be  a  good  business  to  attract  some  of  the  future 
leaders  of  Colonial  industries  to  British  laboratories,  even 
if  it  were  necessary  to  provide  maintenance  scholarships  for 
the  purpose.  Men  who  have  been  accustomed  to  handle 
British  apparatus  in  laboratories  and  workshops  during 
their  training  would  no  doubt  return  with  a  prejudice  in  favour 
of  British  methods  and  apparatus  and  in  the  long  run  this 
woiild  be  good  not  only  for  this  country  but  for  the  Empire 
as  a  whole.  As  an  illustration  of  the  interest  taken  in  this 
matter  by  America  it  may  be  stated  that  the  American  Consul- 
General  in  Cape  Town  has  recently  announced  that  he  hag 
literature  dealing  with  over  100  American  universities,  en- 
gineering and  other  technical  colleges,  which  may  be  con- 
sulted at  the  Consulate.  The  information  given  includes  the 
entranie  requirements,  costs  of  tuition  and  living,  the  general 
opportunities  for  South  African  students  in  State  and  other 
institutions  in  America,  &c.  We  should  like  to  see  similar 
steps  taken  in  this  country,  and  though  H.M.  Trade  Com- 
missioners in  South  Africa  are  endeavouring  to  assist  and  foster 
this  new  and  most  desirable  movement,  the  big  British, 
firms  and  the  leading  educational  institutions  should  alsc 
co-operate  to  the  best  of  their  ability. 

Work  of  the   Light  Railway  Commission. 

Considering  the  adverse  circumstances  under  which  ail 
transport  undertakings  have  been  working,  the  Eeport  of  the 
Light  Railway  Commissioners  for  1920  is  a  fairly  satisfactory 
document.  Eleven  orders  were  submitted  to  the  Ministry 
of  Transport,  eight  were  confirmed  and  three  were  still  under 
consideration.  In  addition,  three  of  the  five  orders  from 
1919  were  confirmed,  the  other  two  having  been  dropped  by 
their  promoters.  Of  the  13  outstanding  applications,  nine 
are  for  agricultural  districts,  where  co-ordinated  and 
organised  systems  of  local  transport  are  required  for  the 
transport  of  agricultural  produce.  But  owing  to  the  high  cost 
of  construction  and  working  it  is  thought  that,  in  the  absence 
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of  financial  support  from  tlie  Government  or  local  authorities, 
there  is  no  immediate  prospect  of  financial  success.  The 
majority  of  the  new  schemes  are  to  serve  industrial  areas, 
though  it  is  interesting  to  note  that  two  of  the  orders,  those 
of  South  Shields  and  Brighton  Corporations,  authorise  the 
extension  of  existing  tramways  beyond  the  borough  boundaries 
to  connect  up  with  building  estates. 


Communication  between   Home  and  Work. 

Thk  construrtiun  of  the  DeMiuo  District  Ligkt  Railway  by 
four  urban  district  councils,  for  the  purj)ose  of  providing 
transport  for  workers  between  their  homes  and  pits  or 
factories,  and  between  these  towns  and  Barnsley  was  authorised 
before  the  war.  The  great  increase  in  the  cost  of  construction 
and  working  made  it  necessary,  however,  for  the  councils 
to  obtain  extended  powers,  both  as  to  borrowing  for  capital 
purposes  and  as  to  fares  and  charges.  By  the  Llantrisaut 
Order  the  Rural  District  Council  of  Llantrisant  and  Llantwit 
Fardre  are  authorised  to  construct  a  line  for  similar  purposes 
extending  the  Rhondda  tramways  through  their  district  to 
the  collieries  at  Gilfach  Goch.  The  existing  roads  were 
unequal  to  the  traffic  of  railless  electric  vehicles  and  an 
experiment  by  a  company  with  that  system  entailed  a  heavy, 
unremunerative  expenditure.  In  the  last  few  months  of  the 
year  the  Tramways  Charges  Advisory  Committee  held  over 
50  applications  for  increased  powers  of  charging  made  by 
tramway  undertakings,  and  the  Commissioners  therefore 
think  that  some  more  flexible  method  of  regulating  charging 
than  by  statutory  maxima  should  be  devised.  We  agree. 
For  not  only  is  the  assistance  of  existing  undertakings 
ad\nsable,  but  the  encouragement  of  new  construction  in 
rural  districts  is  necessary. 

The  Late  S.  A.  Varley. 

With  the  death  of  Samuel  Alfred  Vaeley  not  only  is 
another  link  with  the  earliest  days  of  the  electrical  industry 
severed,  but  one  who  was  probably  the  last  of  Faraday's 
pupils  has  left  us.  Varley's  connection  with  the  father  of 
the  modern  electrical  industry  was,  in  fact,  particularly 
close.  He  not  only  attended  the  famous  Royal  Institution 
lectures,  but  was  a  member  of  the  little  chapel  at  which 
Faraday  was  one  of  the  elders.  In  other  ways  Varley's 
career  was  not  unlike  that  of  his  famous  teacher.  He 
jiossessed  those  qualities  of  enterprise  and  enthusiasm  which 
have  not  only  laid  the  foundation  of  progress,  but  have  driven 
their  owners,  in  spite  of  many  failures,  into  new  and  wider 
fields  of  endeavour.  S.  A.  Vakley  came  of  a  family  of 
electrical  engineers,  or  perhaps  it  would  be  more  correct  to 
say  of  electricians,  who  between  them  had  great  influence  on  the 
progress  of  telegraphic  science.  But  he  himself  had  a  wider 
claim  to  fame.  For,  though  in  these  days  there  must  be 
considerable  hesitation  in  ascribing  a  successful  electrical 
invention  to  any  one  person,  there  are  many  and  weighty 
reasons  why  Varley  should  be  considered  as  the  deviser  of 
the  compound-wound  dynamo.  On  this  achievement  his 
fame  may  well  rest. 

The  Engineers'  Club. 

The  promoters  of  tlie  idea  of  an  Engineers"  Club  for  London 
have  every  reason  for  congratulating  themselves  on  the 
auspicious  start  they  have  made.  The  premises  of  the  Road 
Club  in  Coventry-street,  near  Piccadilly  Circus,  have  now,  it 
is  announced,  been  secured  and  the  club  will  be  opened  at. 
9  a.m.  on  Thursday,  September  1st.  No  doubt  some 
appropriate  formal  house-warming  will  take  place  at  a  later 
date.     The  progress  of  such  an  institution  as  this  is,  as  we  have 


pointed  out,  beset  by  many  pitfalls,  any  one  of  which  may 
mitigate  against  success.  But  with  a  ready-made  club 
premises  and,  more,  with  a  ready-made  club  staff  under  an 
efficient  manager  and  an  enterprising  Committee,  the  new 
venture  is  in  a  commanding  position  from  which  it  should 
not  be  difficult  to  secure  success.  The  fact  that  the  member- 
ship already  exceeds  2  200  is  sufficient  indication  that  such 
a  gathering  place  is  required  and  whether  the  Institution 
continues  to  meet  at  6  p.m.  or  retrogrades  to  the  old  hour  of 
8  p.m.  (a  step  for  wliich  we  should  personally  be  sorry)  we 
shall  look  forward  to  many  pleasant  gatherings  on  Thursday 
evenings,  and,  indeed,  at  other  times  in  the  Engineers'  Club. 


1 


Charges  for  Electricity. 

We  regret  to  see  that  both  municipal  and  privately-owned 
electricity  supply  undertakings  are  still  obtaining  authority 
to  increase  the  prices  they  may  charge  for  electricity.  This 
pohcy  may  be  the  result  of  regrettable  necessity,  but  is  none 
the  less  likely  to  be  received  with  strong  criticism  by  the 
pubhc — criticism  which,  when  turned  into  action,  will 
react  unfavourably  against  electrical  development.  It  may 
be  argued  with  truth  that  the  sale  of  electricity  cannot 
be  compared  with  the  sale  of  other  articles  of  commerce.  For 
a  public  utility  of  this  kind,  while  not  so  sensitive  to  the  minor 
operations  of  the  market,  is  likely  eventually  to  feel  the  effects 
more  seriously  than  is  the  ordinary  conamodity.  There  is,  there- 
fore, some  excuse  for  increasing  the  prices  of  electricity  at  a 
time  when  charges  in  other  markets  are  falling.  On  the  other 
hand,  there  are  much  stronger  argtiments  in  favour  of  keeping 
prices  as  th,ey  are,  and,  indeed,  of  reducing  them,  as  has  been 
done  in  one  or  two  cases,  notably  at  Edinburgh  and  St.  Pancras. 
It  is  essential  to  develop  our  markets,  to  increase  our  pro- 
duction, and  to  stabiUse  our  industries,  and  for  these  three 
purposes  cheap  power  is  necessary.  We  therefore  hope  that 
all  electricity  supply  imdertakings  will  consider  carefully 
whether  it  is  not  to  their  interest  to  reduce  their  charges, 
even  at  the  cost  of  financial  stringenc}'  for  a  short  period,  in 
the  hope  that  through  the  immediate  provision  of  cheap  power 
they  will  obtain  future  advantages  which  will  more-  than 
comj)ensate  for  any  losses  they  may  now  incur. 


Factory    Inspection 
in    1920. 

The  Annual  Report  of  the  Chief  Inspector  of  Factories 
is  a  publication  of  equal  importance  both  to  those  engaged 
in  industrial  pursuits  and  to  those  who  are  interested  in  the 
development  of  manufacturing  processes.  It  furnishes  an 
expert  record  of  the  annual  progress  towards  better  working 
conditions  and  we  may  include  in  tliis  term  such  matters  as 
safety  regvdations,  welfare  work  and  other  social  activities. 
We  have  already  commented  upon  the  report  of  H.M.  Elec- 
trical In.spector  of  Factories,  but  as  the  electric  drive  is 
now  used  so  extensively  in  factories  and  workshops  features 
of  interest  to  electrical  engineers  are  of  frequent  occurrence 
in  the  various  departmental  communications  of  which  the 
main  report  is  largely  made  up. 

Safety  Precautions. 

As  regards  safety  precautions  we  are  gratified  to  learn  that 
the  Factory  Department  is  continuing  to  aim  at  a  standardisa- 
tion of  the  methods  adopted  to  reach  this  desirable  end  in  the 
principal  trades  and  that  substantial  progress  has  already 
been  made  as  the  result  of  conferences  with  representatives 
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of  employ-era  and  employed,  and  more  particularly  with 
some  of  the  Industrial  Councils.  In  our  opinion  an  Industrial 
Council  is  the  best  body  to  tackle  this  important  question,  as 
the  workmen  thereby  become  directly  interested  in  discovering 
means  of  remo\'ing  causes  of  accidents,  both  actual  and 
potential.  The  fact  that  there  were  138  773  accidents  during 
the  past  year  (including  1  40-1  fatalities),  or  12  750  more  than 
in  1919,  shows  not  only  that  there  is  an  urgent  need  for  a 
reduction  in  the  number  of  accidents,  but  for  remo^'ing  their 
cause. 

Ijipeovement  of  Working  Conditions. 

From  the  exhaustive  treatment  of  the  subject  of  welfare 
work  in  the  report  it  appears  that  it  is  not  considered  desirable 
to  make  statutory  welfare  orders  in  some  industries,  as  the 
voluntary  arrangements  are  succeeding  so  well.  This  is  a 
good  example  of  that  modern  spirit  of  co-operation  between 
all  concerned,  which  we  hope  will  be  further  developed.  For 
cordial  inter-working  between  the  Home  Office  and  the 
representatives  of  the  various  industries  is  the  surest  and  best 
way  of  improving  existing  conditions.  Moreover,  human 
nature  being  what  it  is,  it  is  likely  to  be  far  more  successful 
than  legislation,  which  should  only  be  employed  in  the  last 
resort  to  bring  recalcitrant  employers  into  line  with  their  more 
enlightened  competitors  when  everything  else  has  failed.  It 
is  also  satisfactory  to  learn  that  the  movement  regarding 
Works  and  Safety  Committees,  though  slow,  is  making  pro- 
gress and  that  in  some  districts  the  advance  has  been  quite 
substantial. 

Lighting  Conditions,  Accidents  and  Output. 

As  might  be  expected,  the  report  contains  numerous  ref- 
erences to  lighting,  and  there  is  even  a  special  report  on  the 
subject  by  Miss  R.  E.  Squibe.  We  learn,  for  instance,  that 
the  Departmental  Committee  on  Lighting  in  Factories  and 
Workshops  is  assisting  the  Home  Office  to  prepare  an  explan- 
atory booklet  on  the  subject,  which  it  is  hojied  will  be  of 
service  to  factory  owners,  works  managers  and  others.  Though 
some  employers  are  fully  alive  to  the  importance  of  adequate 
and  suitable  illumination  of  the  work  upon  which  operatives 
are  engaged,  and  also  of  each  portion  of  the  works  and  of  the 
whole  of  the  surroundings,  a  great  deal  of  educational  work 
stiU  remains  to  be  done.  As  is  well  known,  bad  lighting  is 
the  most  fruitful  cause  of  accidents,  spoilages  and  bad  work- 
manship, while  it  is  also  one  of  the  most  potent  causes  of  ill- 
health.  We  hope  therefore  that  every  efiort  will  be  made 
to  ensure  that  the  importance  of  close  attention  to  this  subject 
is  realised. 

Extension  of  Electric  Lighting. 

In  all  districts,  we  are  glad  to  learn,  reports  show  that  there  is 
a  wider  adoption  of  electric  Hghting  in  place  of  gas,  and 
although  the  results  are  generally  satisfactory,  in  some  of  the 
installations  there  have  been  complaints  of  glare,  owing  to  the 
use  of  gasfilled  lamps  with  inadequate  shades.  This  again 
is  essentially  a  matter  for  education.  As  we  have  often 
pointed  out,  there  is  little  difficulty  in  avoiding  glare  if  pro- 
perly designed  shades  and  fittings  are  employed.  Many 
electrical  firms  specialise  in  this  branch  of  work,  and  are 
willing  to  give  advice  on  the  subject.  There  is,  therefore,  no 
excuse  for  defective  Hghting.  Miss  Squire,  who  also  deals 
briefly  with  the  rival  advantages  of  diffused  and  localised 
lighting,  gives  some  instances  of  actually  defective  illumina- 
tion, and  comments  particularly  on  the  neglect  to  provide 
proper  dayhght  facilities  in  certain  factories.  Such  rooms  as 
those  to  be  found  in  Sheffield  and  Manchester,  where  the 
majority  of  the  panes  of  glass  were  broken  and  covered  with 
sachng  or  were  obscured  by  dirt,  paint,  &c.,  reveal  deplorable 
conditions,  and  show  the  need  not  only  for  education,  but  for 
condign  punishment  of  the  ofTending  parties. 


Industrial  Diseases. 

One  of  the  most  useful  sections  of  the  Report  is  that  con- 
tributed by  Dr.  T.  M.  Legge  on  Industrial  Diseases.  This 
compares  factory  conditions  in  America  and  Belgium,  and 
sets  out  statistics  of  the  various  diseases  induced  and  the  pre- 
cautions taken  as  well  as  the  industries  afiected.  We  note 
that  lead  posioning  was  most  prevalent  in  electric  accumulator 
factories.  This  is  partly  due  to  the  large  amount  of  lead  fumes 
and  dust  given  off  in  the  lead  burning  and  chemical  plumbing 
processes  and  to  the  considerable  expansion  in  the  manufac- 
ture of  accumulators  themselves,  consequent  upon  the  great 
development  of  the  motor  industry.  The  natural  result  of 
this  is  that  some  of  the  smaller  firms,  especially  those  who 
came  into  existence  during  the  war,  have  been  using  factories 
quite  unsuitable  for  the  processes  employed,  and  compliance 
with  regulations  has  been  difficult  to  enforce.  We  hope  this 
state  of  things  will  soon  cease  to  exist,  as  it  is  in  everyone's 
interest  and  the  truest  economy  that  the  conditions  should 
be  as  hygienic  as  it  is  possible  to  make  them.  Fortunately, 
the  Act  passed  last  year  forbids  the  employment  of  women  and 
young  persons  on  the  mixing  and  pasting  processes,  both 
in  the  manufacture  and  repair  of  accumulators. 

We  also  note  that  a  case  of  mercurial  poisoning  occurred 
in  the  testing  of  electricity  meters,  and  another  in  the  manu- 
facture of  caustic  potash  by  electrolysis.  In  the  latter  case  a 
fortnightly  medical  examination  of  workers  in  the  factory  has 
been  instituted.  Dermatitis  caused  in  electroplating  works, 
and  affections  of  the  eye  in  electric  arc  welding  were  among 
the  other  subjects  investigated,  and  in  a  report  by  Dr.  Bridge 
sonie  useful  hints  are  furnished  on  the  protection  of  the  eyes 
in  arc  welding.  Doubtless  inflammation  of  the  eyes  in  this 
work  is  due  largely  to  exposure  to  intense  ultra-violet  light. 
It  appears,  however,  that  the  cataract  met  with  amongst 
glass  workers  must  be  ascribed  to  a  different  cause — i.e.,  the 
effect  of  constant  exposure  to  extreme  heat. 
Industrial  Fatigue. 

Reference  is  made  to  the  activities  of  the  Industrial  Fatigue 
Board,  a  body  which  has  issued  several  useful  pamphlets  on 
various  aspects  of  industrial  and  manufacturing  methods.  The 
scope  of  the  Board's  work  has  had  to  be  curtailed  in  the 
interest  of  national  economy,  but  we  hope  that  further  re- 
searches of  the  character  which  it  has  undertaken  will  be  made 
later  on.  Indeed,  the  industries  themselves  might  undertake 
the  work,  seeing  that  the  health  and  efficiency  of  the  human 
machine  are  at  stake,  two  factors  which  under  present  industrial 
conditions  it  is  necessary  to  conserve  at  the  highest  pitch  of 
efficiency. 

Staff  Reorganisation. 

Important  changes  in  the  reorganisation  of  the  factory 
staff  of  the  Department  were  effected  during  the  year,  and  the 
areas  of  the  inspection  and  divisions  were  reduced.  We  are 
glad  to  notice  that  the  number  of  scientific  and  technical 
officers  is  to  be  increased,  while  the  special  engineering  staff', 
which  is  more  particularly  concerned  with  problems  of  safety, 
ventilation,  &c.,  is  to  be  reconstituted  and  enlarged;  and, 
in  view  of  the  great  growth  in  the  use  of  electricity  for  indus- 
trial purposes,  four  additional  electrical  inspectors  are  to  be 
appointed  to  enforce  the  safety  requirements  of  the  electricity 
regulations.  The  changes  involve  considerable  redistribution 
of  the  staff,  but  the  total  number  will  remain  about  the  same. 
The  salaries  have  been  revised  in  view  of  the  increase  in  the 
remuneration  which  technical  qualifications  command.  All 
these  changes  are  steps  in  the  right  direction,  and  will,  Wf 
think,  increase  the  efficiency  of  factory  insj)ection,  and  thus 
diminish  the  risk  of  accidents  and  industrial  disease.  The 
Factory  Department  is  to  be  congratulated  on  its  activities, 
which  form  an  example  that  might  well  be  followed  by  other 
Ministries. 
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Leader  Gables  in  Navigation. 
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A  leader  cable  may,  for  practical  purposes,  be  considered  as 
complementary  to  tin-  direction  finding  wireless  system  whicb 
■was  described  in  The  Electriciax  of  July  29th,  since 
the  functions  of  both  devices  are  to  eliminate  dangers  from  sea- 
navigation.  Direction  finding  wireless  picks  up  the  ship 
when  she  is  in  doubt  as  to  her  position  in  open  waters,  and  gives 
her  the  information  that  enable  ■■  her  to  shape  course  for  port. 
The  leader  cable  comes  to  her  aid  as  she  approaches  her  haven, 
and  guides  her  safely  into  it.  But  the  .system  is  capable  of  a 
wider  application  than  this,  for  a  leader  cable  may  be  employed 
to  conduct  vessels  from  open  water  to  open  water  past  sunken 
reefs  and  other  obstacles  to  safe  na\-igation.  So  far,  however, 
the  system  has  been  adopted  in  harbour  approaches  only,  as 
at  New  York,  Brest,  Cherbourg  and  at  Portsmouth,  where 
the  Admiralty  have  laid  a  leader  cable  which  all  shipping  is 
permitted  to  use.  The  Admiralty  have,  in  fact,  done  a  great 
deal  of  experimental  work  to  perfect  the  technical  develop- 
ment of  the  apparatus,  and  have  on  various  occasions  given 
demonstrations  of  its  working  for  ths  information  of  those 
connected  with  our  mercantile  marine. 

Up  to  the  present  no  leader  cab'e  has  been  laid  in  a  greater 
water  depth  than  180  ft.,  and  the  longest  c  ible  in  use  runs  a 
distance  of  40  miles.  It  is  not  considered  practicable  to  exceed 
this  length,  at  the  moment,  owing  to  the  fact  that  in  a  longer 


cable  current  att  nuation  would  prevent  sufficiently  strong 
signals  from  being  given  out.  But  with  more  experience  this 
limitation  may  be  overcome.  Wherever  it  may  be  installed  a 
leader  cable  system  varies  only  in  such  details  as  the  length  of 
cable  employed,  and  the  power  of  the  transmitting  plant 
connected  to  it. 

The  Principle  of  the  System. 

For  the  purpose  of  explaining  the  principle  upon  which  the 
system  works  let  us  take  the  case  of  a  leader  cable  installation 
that  extends  to  about  20  miles  seaward.  A  specially  made 
cable  is  not  required.  One  similar  to  the  E.T.C.  twin-core 
130/130  cable,  which  has  a  current  capacity  of  13  A,  and  a 
resistance  of  3-3  0  per  mile  would  be  quite  suitable. 

We  will,  however,  assume  the  cable  to  be  a  seven-core  one, 
with  all  cores  joined  in  parallel,  giving  an  ohmic  resistance  of 
27  0  total.  One  end  of  this  cable  is  carried  into  a  transmitting 
station  on  shore  and  there  connected  to  one  terminal  of  an 
alternating  dynamo,  the  other  terminal  of  tlie  alternator  being 
connected  to  the  earth  or  preferably  to  the  sea.  The  motor- 
alternator  will  provide  normally  9  A  at  220  V,  and  at  a  frequency 
of  500  cycles  per  second.  In  practice  this  frequency  is  found 
the  most  suitable,  as  the  ear  is  not  so  sensitive  to  lower 
frequencies  and  with  higher  frequencies  the  current  along  the 


cable  becomes  attenuated.  A  power-operated  signalling  key  is 
fitted  into  the  cable  inside  the  transmitting  station,  and  signals 
are  sent  along  the  cable  by  making  and  breaking  the  purrent 
with  this  key.  Any  given  Morse  code  letter  or  any  other  pre- 
arranged signal  may  be  transmitted  in  this  way."  On  board 
ship  the  signals  are  received  in  wire  coils  hung  over  her  sides 
and  connected  to  telephones  on  the  navigating  bridge.  The 
methods  of  receiving  will  be  more  fully  explained  later.  But 
we  will  first  consider  briefly  the  principle  upon  which  the  cable 
itself  works. 


A. — Lines  of  force  (circular)  due  to  unvarying  current  in  cable. 

B. — Lines  of  force  (horizontal)  due  to  return  current  through  sea 

water. 
C. — Lines  of  force  due  to  induced  currents  when  alternating  is  used 

in  cable. 


The  Operation  of  the  Magnetic  Field. 
%  The  magnetic  field  which  surrounds  the  charged  cable  will  be 
most  intense  in  the  vicinity  of  the  cable.  If  the  strength  of 
the  current  does  not  vary,  and  its  return  path  is  a  considerable 
distance  away  the  direction  of  the  lines  of  force  in  the  magnetic 
field  is  shown  by  the  concentric  circles  in  Fig.  1. 

In  a  leader  cable  the  current  is  continually  altering  in  in- 
tensity, and  its  return  path  is  through  the  sea  water  in  the 
immediate  vicinity  of  the  cable.  As  a  result  the  magnetic 
field  about  the  cable  becomes  modified  both  in  shape  and 
intensity.     When  the  electric  current  does  not  vary  in  strength, 


Cable 
Fio.  3. — Resultant  Lines  or  Force  Due  to  A  and  B  or  Fia.  2. 


but  the  return  path  is  through  sea  water  in  the  vicinity  of  the 
cable  the  approximate  shape  of  the  resultant  magnetic  field 
in  the  air  above  the  water  is  shown  in  Fi^.  3.  The  circular 
lines  of  force  in  Fig.  2  are  those  due  tj  tue  constant  curreiit 
in  the  cable,  and  the  horizontal  lines  of  force  are  those  due  to 
the  return  current  in  the  sea  water.  Assuming  this  return 
current  to  be  uniformly  distributed,  and  thus  to  form  a  sheet  of 
current,  the  magnetic  field  of  which  is  horizontal  and  at  right 
angles  to  the  cable,  the  resultant  field  (Fig.  3)  will  be  horizontal 
over  the  cable,  vertical  some  distance  away,  and  again  approxi- 
mately horizontal,  but  in  the  reverse  direction,  at  a  considerable 
distance  from  the  cable.  If  instead  of  a  current  of  constant 
intensity  an  alternating  current  is  passed  through  the  cabk', 
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electric  currents  opposed  to  those  in  the  cable  will  be  induced 
in  the  sea  water,  and  the  intensity  of  these  induced  currents 
will  be  greatest  near  the  cable.  Above  the  surface  of  the  water 
the  magnetic  lines  of  force  due  to  these  induced  currents  will 
be  slightly  curved  to  the  surface,  such  as  the  lines  C,  Fig.  2, 
but  the  general  direction  of  the  field  will  be  opposed  to  that 
due  to  the  current  in  the  cable.  Therefore  the  final  resultant 
field  will  be  of  the  same  general  shape  as  that  shown  in  Fig.  3, 
but  the  points  of  inversion,  XY,  are  moved  towards  the  cable. 
With  increase  in  the  frequency  of  alternation  the  induced 
currents  increase  in  intensity  and,  as  a  result,  the  points  XY 
move  closer  together  as  the  frequency  increases.  The  general 
shape  of  the  field  over  a  considerable  distance  is  shown  in  Fig.  4. 
When  an  alternating  current  passes  through  the  cable  a  loop 


Cable 


or  coil  of  wire  suitably  placed  in  the  field  will  have  an  alternat- 
ing current  induced  in  it,  and  the  intensity  of  this  current  will 
depend  upon  the  change  in  the  number  of  lines  of  force  em- 
braced by  the  loop.  In  other  words,  the  principle  of  the  leader 
cable  may  be  summarised  thus  :  An  alternating  current  in  a 
cable  laid  at  the  bottom  of  the  sea  is  associated  with  an  alternat- 
ing magnetic  field  which  can  be  made  to  produce  an  alternating 
current  in  a  loop  or  coil  placed  in  the  field,  i.e.,  carried  by  a 
ship  near  the  cable. 

Audible  or  Visual  Signals. 
Signals  received  from  a  leader  cable  by  a  ship  may  be 
either  audibl?  or  visual.  In  the  latter  case  the  current 
induced  in  the  ship's  receiving  apparatus  by  the  cable  current 
lights  lamps,  red  on  her  port  side,  green  on  her  starboard, 
and  thus  indicates  upon  which  hand  of  the  vessel  the  cable 
lies.  But  this  method  is  still  in  an  experimental  stage  and 
may  therefore  be  dismissed  with  a  brief  mention.     The  audible 


Fig.  5. 

system  is  the  one  employed  in  all  the  leader  cable  systems 
now  working.  In  the  audible  signals  system  the  ship  is  fitted 
with  two  hollow  wooden  frames  placed  one  on  each  side  of 
her  near  the  bridge.  These  frames  are  each  wound  with  350 
turns  of  No.  24  gauge  double  cotton-covered  wire,  the  turns 
bemg  all  laid  up  together  by  insulating  tape  in  a  groove  cut 
m  the  frames.  These  constitute  the  receiving  coils,  and  are 
hung  over  the  ship's  side  with  the  centre  of  the  coil  at  least 
18  in.  from  her  hull,  and  the  bottom  edge  inclined  outward 
at  an  angle  of  1.5  degrees  to  the  vertical.  From  each  coil 
two  leads  are  taken  to  a  change-over  switch  on  the  vessel's 
bridge,  and  two  leads  run  from  the  switch  to  a  thermionic 
valve  amplifier  which  acts  as  a  relay  and  strengthens  the  signals 


received  through  the  coils.  The  amplifier  is  necessary  because 
the  E.M.F.  induced  in  the  coils  is  so  small  that  it  gives  only 
weak  signals,  and  if  these  were  not  amplified  no  signals  could 
be  heard  at  all  unless  the  ship  was  quite  close  to  the  cable. 
In  fact,  the  amplifier  is  so  vital  a  part  of  the  installat'on 
that  although  a  leader-cable  system  was  devised  as  far  back 
as  1901  it  could  not  be  put  to  practical  use  until  the  thermionic 
valve  amplifier  had  been  invented.  For  a  ship's  receiving 
set  a  3-valve  amplifier  with  a  4  V  accumulator  battery  to 
heat  the  valve  filaments  and  a  60  V  dry  cell  battery  to  supply 
the  necessary  potential  to  the  anodes  of  the  valves  is  sufficient. 


DC-Supply 


Earth  Plate 


Earth  Plate 
Fig.   6. — Diagram   Showing   the    Arra:sgement    of    Transmittiso 
Station    ox   Shore. 

Telejjhones  are  connected  directly  to  the  amplifier,  and  by 
listening  at  these  the  navigating  officer  hears  the  signals  from 
the  cable.  By  operating  the  change-over  switch  he  is  able 
to  determine  by  the  strength  of  the  signals  received  the 
position  of  his  ship  in  relation  to  the  cable.  For  a  vessel 
to  make  use  of  a  leader  cable  system  it  is  not  absolutely 
necessary  that  she  should  be  equipped  with  a  receiving  appara- 
tus.    A  portable  set  can  be  taken  aboard  her  by  the  pilot. 


Fig.    7. — Navigating    Officek    oper-ating    the    Change-over 
Switch  on  the  Bridge. 


The  Action  of  the  Ship. 
When  picking  up  a  leader  cable  a  ship  lays  her  course 
so  that  she  will  cross  the  cable  at  its  seaward  end.  The  range 
at  which  it  is  possible  for  her  to  pick  up  signals  will  be  largely 
increased  if  at  this  point  towed  electrodes  are  used  in  place 
of  the  port  and  starboard  coils.  These  electrodes  consist 
of  two  lengths  of  insulated  flexible  wire  with  the  insulation 
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at  the  outboard  end  of  each  stripped  back  for  a  distance  of 
6  ft.,  so  as  t«  make  good  electrical  connection  with  the  sea. 
The  inboard  ends  of  the  electrodes  are  connected  to  the 
receiving  apparatus  on  the  bridge  by  a  twin  cable  led  from  the 
vessel's  stern.     The  electrodes  work  on  a  similar  principle  to 
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Fig.  8. — Akha>'qement  op  the  Receiving  Apparatus  aboard  Ship. 

the  coils,  except  that  with  them  there  is  no  screening.  After 
it  has  been  ascertained  that  the  ship  is  nearing  the  cable 
the  coils  may  be  brought  into  use  in  place  of  the  towed  elec- 
trodes.    The  hull  of  a  steel  or  iron  ship  exercises  a  screening 


Fig.  9. — Con,  in  I'osition  in  a  Ship's  Side. 


effect,  the  consequence  of  which  is  that  the  side  of  the  vessel 
farthest  from  the  able  will  be  screened  to  some  extent. 
When  a  ship  is  directly  over  the  cable  the  number  of  lines  of 
force  passing  through  the  port  and  starboard  coils  will  be 


equal  and  the  strengtli  of  the  signals  in  each  coil  will  be  equal 
also.  But  as  she  moves  to  either  port  or  starboard  the 
electro-magnetic  screening  action  of  her  hull  and  the  consequent 
distortion  of  the  magnetic  field  will  prevent  an  equal  number 
of  lines  of  force  from  passing  through  each  coil,  with  the  result 
that  the  signals  received  from  the  coil  nearest  the  cable  will 
be  the  louder.  By  operating  the  change-over  switch  the 
officer  can  ascertain  which  coil  is  giving  the  louder  signals, 
and  by  this  means  tell  which  side  of  the  cable  the  ship  is  on. 
But  as  the  ship  moves  farther  away  from  the  cable  the  differ- 
ence in  the  port  and  starboard  signals  grows  less  and  finally 
disappears.  i^ 

The  distribtion  of  the  lines  of  force  shown  diagrammatically 
in  Figs.  1  to  5  illustrates  the  principle  upon  which  the  screening 
effect  is  based.  When  a  ship  is  crossing  the  cable  at  right 
angles  the  maximum  strength  of  he  signals  received  from  it  is 
obtained  just  before  the  coils  are  vertically  over  the  cable 
and  just  after  they  have  passed  that  position,  but  no  confusion 
can  arise  from  this  as  the  distance  between  the  points  of 
maximum  strength  is  so  short.  With  the  coils  screening 
is  good  up  to  400  yards  distance  from  the  cable,  and  fairly 
good  signals  may  be  received  up  to  600  yards  distance  from 
it.  From  the  foregoing  it  will  be  clear  that  after  the  cable 
has  once  been  picked  up  it  will  be  comparatively  easy  for  the 
navigator  to  know  which  side  of  the  cable  his  ship  is  on  by 
the  way  in  which  the  signal  note  varies  in  strength  in  the 
c  oils. 

The  practice  is  for  incoming  vessels  to  proceed  down  one 
side  of  the  cable  whilst  outgoing  vessels  proceed  up  the  other 
side.  If  the  navigator  keeps  his  bridge  telephones  switched 
over  to  the  coil  farthest  from  the  cable  he  will  be  able  to 
judge  to  within  a  comparatively  few  yards  the  position  of 
the  cable.  The  reason  for  keeping  the  switch  in  the  position 
indicated  is  that  as  signals  in  the  coil  farthest  away  are  weakest 
any  variation  in  them  may  be  readily  detected,  whereas  slight 
variations  in  loud  signals  are  moredifficult  to  discern.  Leader- 
cable  systems  are  of  great  utility  in  hazy  weather,  as  they 
then  enable  ships  to  proceed  in  and  out  of  port  free  from  risk 
of  collision  or  grounding.  In  the  same  way  such  cables  laid 
in  dangerous  localities  outside  will  conduct  shipping  past 
the  zone  of  peril  when  all  the  ordinary  navigation  marks 
placed  there  for  the  guidance  of  the  mariner  are  obscured. 
The  value  of  the  system  has  now  been  amply  proved  and  the 
use  of  it  is  gradually  extending. 


British    Standard    Specification  for 
Tramway   Tyres. 


A  British  Standard  Specification  for  Tramway  Tyres  has 
been  published  by  the  British  ENOiNEERrNG  Standards  Asso- 
CL^noN.  In  the  new  specification  the  profile  of  tread  and  flange 
originally  standardi.scd  and  issued  in  the  British  Standard  Speci- 
fication for  tramway  rails  in  1903  has  been  retained,  but  in  place 
of  the  varying  widths  of  tyre  then  provided  to  suit  the  British 
Standard  Sections  Nos.  1  to  5,  one  uniform  width  has  been  adopted 
•suitable  for  rails  having  a  tread  of  2^  in.,  which  dimension,  we 
understand,  is  being  recommended  for  the  revised  raU  sections  now 
under  consideration  and  approaching  issue  This  width  is  that  of 
the  B.S.  Section  No.  4,  probably  the  most  extensively  used  of  the 
standard  sections.  Three  diameters  of  tyre  are  provided  for, 
namely,  32  in.  and  33  in.  (with  thicknesses  of  •1\  in.  and  3  in.  respec- 
tively), for  tramway  drivuig  wheels,  and  22  in.  (with  a  thickness  of 
2i  in.)  for  pony  wheels.  A  plate  attached  to  the  specification  gives 
the  finished  sizes  of  these  wheels  and  the  rolling  aUowanoes  for 
machining. 

For  the  convenience  of  purchasers  in  countries  in  which  the 
metric  system  has  been  generally  adopted  approximate  metric 
equivalents  of  the  Britisli  measures  are  given,  but  a  note  to  the 
specification  makes  it  clear  that  the  latter  are  to  be  regarded  as  the 
standard. 

The  Specification  may  be  obtained  from  the  offices  of  the  British 
Engineering  Standards  Association,  28,  Victoria-street,  S.W.  1,  or 
from  Crosby,  Lockwood  &  Son,  Stationers'  Hall-court,  E.C.  4,  price 
Is.  2d.,  post  free. 
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Note  on  the  Low-Frequency  Voltage  Factor  of   an 

Oscillating  Triode. 


By    MARY    TAYLOR. 


In  a  recent  Paper  by  Prof.  Eccles  and  Miss  Leyshon,*  the 
voltage  factor  (i')  of  a  thermionic  tube  was  defined  as  the 
change  in  the  anode  voltage  («„)  required  to  maintain  the  anode 
current  (i„)  constant,  -when  unit  additional  E.JVI.F.  is  applied 
between  the  grid  and  filament.     This  note  deals  with  the 

determination  of  the  voltage  factor  as  so  defined  (i.e.— k—, 

where  v,,  is  the  jjrid  potential)  in  the  case  of  a  tube  actually 
generating  high-frequency  oscillations.  In  this  case  it  is  found 
that  1'  can  be  made  greater  or  less  than  its  value  when  the  triode 


is  not  oscillating  and,  in  some  cases,  can  be  made  very  great 
indeed.  From  the  definition  of  i'  given  above,  it  will  be  seen 
that  we  can  bring  about  an  increase  of  >■  either  by  an  increase 
of  mutual  inductance  di„jcVg  or  by  a  decrease  in  anode  con- 
ductance culcVg.  A  state  of  affairs  can  be  produced  with  one 
triode  generator  maintained  in  the  condition  represented  by 
point  E  in  Fig.  2,  where  the  increase  of  r  can  be  brought  about 
in  both  these  ways.  Here  the  grid  control  is  most  marked 
and  the  anode  control  is  practically  negligible.^The  resulting 
gainj^in  voltage  factor  is  thus  very  great.  '*^<      ! 

Typicai  Scheme  op  Connections. 

A  typical  scheme  of  connections  for  the  production  of 
oscillations  is  shown  in  Fig.  1,  and  it  is  to  this  type  of  generator 
that  all  references  will  be  made. 

Frequencies  of  the  order  of  10-^  per  second  were  used,  but 
the  results  obtained  were  found  to  be  practically  independent 
of  the  frequency. 
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in  the  anode  circuit  and  naturally  depends  on  the  mean 
potential  of  the  grid.  The  characteristic  curve  exhibiting  the 
relation  between  mean  grid  potential  and  mean  anode  current 
for  such  a  case  is  found  to  be  quite  different  from  that  obtained 
when  the  triode  is  not  oscillating.  Fig.  2  indicates  the  type 
of  characteristic  obtained  in  two  cases,  for  different  values  of 
Va.  The  oscillation  characteristics  are  the  dotted  Lines  in  the 
figure. 

The  voltage  factor  of  an  oscillating  triode  may  be  deduced 
from  two  characteristic  curves  for  different  values  of  Va, 
These  curves  are  very  nearly  parallel  at  low  grid  voltages  but, 

I  I _.  ToA-pplifier 
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at  high  values  of  v,,,  the  curves  are  very  close  together  and 
may  even  cross.  This  indicates  that  the  value  of  v  in  this 
region  is  extremely  high.  For  points  on  the  lower  halves  of 
the  characteristics,  such  as  Z),  v  is  found  to  be  much  lower  than 
the  natural  value.  Typical  values  of  v,  for  various  grid 
voltages,  taken  from  the  horizontal  lines  in  Fig.  2,  are  given 
below  : — 
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It  is  well  known  that,  in  such  a  generator,  although  the 
changes  of  «„  and  Vg  are  practically  sinusoidal,  the  anode  current 
changes  are,  in  general,  far  from  being  so.  Thus  we  may 
expand  i^  as  follows : — 

*o=ioo+taisin  ■pi-\- 

+»'«iC08yi+ 

The  value  of  i^^  is  the  readbg  of  a  direct-current  instrument 

*  5ee  The  Electkiciak,  Vol.  LXXXVl.,  p.  754. 


It  is  possible  to  account  for  thes  >  abnormally  large  values 
of  r  in  the  following  way.  The  oscillations  are  more  vigorous 
the  nearer  the  representative  point  is  to  the  centre  of  the 
characteristic  ;  thus  the  oscUlations  are  bigger  at  B  than  at  E. 
An  increase  of  anode  voltage  means  an  increase  of  anode 
current,  but  also  an  increase  in  the  amplitude  of  the  oscilla- 
tion. Now  an  increase  in  the  amplitude  means  a  bigger  de- 
parture from  the  stationary  value  when  not  oscillating,  i.e 
tends  to  decrease  the  mean  anode  current  at  E.  Thus,  when 
the  triode  is  oscillating,  the  net  increase  of  anode  current  is 
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less,  for  a  given  increase  of  anode  voltage,  that  is,  the  value 
of  ?'o/?i'(i  is  small.  This  may  be  compared  with  the  point  on 
the  left-hand  side  of  the  characteristic,  where  an  increase  in 
v„  (a)  increases  the  value  of  the  anode  current  and  (b)  increases 
the  amplitude  of  the  oscillations  and  so  the  departure  from  the 
normal  value ;  (a)  and  (b)  are  here  in  the  same  direction. 

Lag  Between  Grid  Voltage  and  Anode  Current. 

The  question  next  arises  :  Is  there  any  temporal  lag  between 
the  grid  voltage  variation  and  the  mean  anode  current  response? 
Some  experiments  by  Capt.  P.  P.  Eckcrsley  indicate  that  the 
response  of  an  oscillating  triode  to  short  high-tension  pulses 
applied  to  it  is  non-instantaneous.*. 

So  far  this  point  has  only  been  approached  by  examining 
the  voltage  factor  when  the  changes  of  grid  voltage  have  a 
frequency  of  90  cycles  per  second,  using  the  ordinarv  alter- 
nating-current method  of  measuring  v  ;  the  circuit  is  shown 
in  Fig.  3. 

S  is  a  source  of  alternating  E.M.F.  of  frequency  about  90 
cycles  per  second,  giving  a  fall  of  potential  along  the  wire  AB 


of  the  order  of  half  a  volt ;  31',  a  milliammeter  measuring  iar, ", 
Y,  a  non-reactive  resistance  of  200  0  from  which  P.D.  is  taken 
to  an  amplifier. 

When  the  current  through  Y  is  unaltered,  as  indicated  by 
minimum  telephone  response,  i'=—?ya/3!-V  is  given  by  theratio 
ADjDB  ;  with  this  circuit  the  variation  of  v  with  v^  was 
obtained.  The  values  of  the  low-frequency  voltage  factor 
showed  general  agreement  with  those  to  be  expected  from  the 
shape  of  the  characteristic  curves.  The  type  of  curve  obtained 
is  shown  in  Fig.  4. 

The  above  results  also  assist  in  the  elucidation  of  the  action 
of  the  well-known  auto-heterodyne  receiver  circuit,  using  a 
grid  condenser,  in  which  the  net  result  of  the  signal  is  to  pro- 
duce low-frequency  variations  of  grid  potential,  which  produce 
variations  in  the  mean  anode  current.  The  actual  voltage 
factor  for  such  cases  is  of  the  type  investigated  here  and  not 
the  one  dependent  on  the  geometry  of  the  electrodes. 

I  am  grateful  to  Mr.  E.  V.  Appleton  for  his  kindness  in  sug- 
gesting this  problem  to  me. 


The  Story  of  the  Induction  Motor.t 

By   B.   G.    LAMME 

(Chief   Engineer,   Westinghcuse   Ele:tric;  and   Manufacturing  Co.) 

{Concluded  from  page  181.) 


Dming  1894  to  1898,  the  writer  actually  constructed  multispeed 
motors,  by  changing  the  number  of  poles  in  a  given  frame,  as  dis- 
tinguished from  cascade-parallel  operation.  On  one  occasion  he  abo 
arranged  special  railway  pole-changing  motors  across  one  phase  of 
the  supply  circuit  and  from  it,  as  a  phase  converter,  fed  polyphase 
ciurent  to  the  four-pole-eight-pole  motor.  The  tests  showed  that 
this  latter  machine,  operating  as  a  polyphase  motor,  acted  quite 
satisfactorily  on  both  four-pole  and  eight-pole  combinations.  This, 
therefore,  was  an  anticipation,  experimentally  of  the  split-phase 
traction  system,  which  eame  out  many  year's  later. 

The  introduction  of  the  cage  type  secondary  directly  influenced  the 
development  of  multi-speed  motors.  A  properly  proportioned  cage 
secondary  could  operate  fairly  well  with  various  combinations  of 
poles  ;  whereas  with  the  "  polar  "  type  of  secondaiy,  one  winding 
was  suitable  for  only  one  speed,  without  considerable  reconneotion, 
which  was  not  convenient  with  the  small  motors  in  common  use  in 
those  days. 

Shortly  after  the  above  experiments  with  the  two  sets' of  poles 
t  n  a  railway  motor,  the  writer  designed  various  two-speed  and  three- 
speed  induction  motors  for  special  purposes,  some  of  which  are  in 
operation  at  the  present  time,  after  more  than  twenty  years. 

The  "  Golden  Age." 

The  period  from  1894  to  1900  might  be  called  the  "  Golden  Age  " 
of  induction  motor  development.  Nearly  all  the  things  that  have 
been  developed  since  originated  or  were  first  put  into  practical  use 
during  this  brief  period.  In  this  period  the  polyphase  motor 
became  so  thoroughly  estabUshed  that  it  was  already  taking  the 
offensive  again.st  its  direct-current  rival.  The  methods  of  calcula- 
tion, developed  in  that  time,  hold  with  slight  modification  until 
to-day.  The  method  of  analysis  and  calculation  derived  by  the 
writer,  and  the  closely  related  methods  devised  by  Dr.  C.  P.  Stein- 
metz,  during  this  period,  are  also  verj'  generally  used.  Again  Mr. 
B.  A.  Belu'end's  early  book  on  the  induction  motor  is  well  worthy 
of  study  now,  after  20  years,  in  spite  of  the  great  subsequent  advances. 
More  recent  investigations  have  led  to  refinements  in  machines,  but 
not  to  any  new  principles  which  have  allowed  any  radical  departures 
in  types. 

Electric  Tra'^tion  Applications. 

By  1900,  the  induction  motor  had  become  thoroughly  established, 
with  the  cage  type  of  construction  far  ahead  of  all  othei^,  and 
the  period  of  application  began.  In  Europe,  the  Ganz  Company  was 
applying  the  induction  motor  to  locomotive  work  in  Italy.  Mr. 
Westinghouse  bought  the  American  rights  of  the  Ganz  patents,  but 
never  used  them.  However,  one  early  attempt  was  made  at  electric 
traction  by  polyphase  current,  namely,  on  the  Miami  &  Erie  Canal 
near  Cincinnati.     The  polyphase  electric  locomotive  did  all  that  it 

•  See  Eckerslcy,  "  Duplex  Wireless  Telephony,"  "  Kadio  Review." 
April,  1920. 

^  t  -Abstract  of  Paper  read  before  the  American  Institute  of  Electrical 
Engineers. 


was  expected  to  do,  but  the  installation  was  a  failure,  due  to  reasons 
outside  of  electric  operation. 

Some  years  later,  the  General  Electric  Company  installed  poly- 
phase locomotives  in  the  Cascade  l\innel  of  the  Great  Xorthern 
Railway.  These  were  three-phase,  25  cycle,  I  203  to  1  500  H.P. 
equipments,  and  were  used  primarily  for  hauling  trains  through  the 
tunnel.  A  single  speed,  ■\rith  rheostatic  control,  was  used  on  this 
electrification.  An  interesting  feature  was  the  use  of  6  00  J  V  on 
the  two  overhead  wires. 

At  a  still  later  period,  three-phase  locomotives  were  installed  by 
the  General  Electric  Company  along  the  Panama  Canal,  for  towing 
purposes.  This  latter  is  the  largest  appUcation  of  polyphase  current 
to  traction  in  America. 

From  1896  and  1897  onwards,  steps  were  taken  to  apply  induction 
motors  to  crane  and  hoist  work.  Induction  motors  quite  early 
were  apphed  to  elevator  service,  especially  for  freight  elevators. 

About  1900  induction  motors  began  to  extend  to  quite  large  sizes, 
e.g.,  of  500,  I  000  and  2  000  h.p.,  sometimes  of  the  cage  secondary 
type,  but  frequently  vrith  wound  secondaries.  The  starting  problem 
was  then  of  controlUng  importance,  for  the  present  huge  power 
plants  were  not  even  dreamed  of,  and  generators  of  2  000  or  3  000  kV.\ 
capacity  were  considered  quite  large.  Hence,  the  starting  of  a 
2  000  H.P.  motor  of  considerable  torcjue  was  of  importance,  and  the 
reactive  effects  on  the  generator  were  liable  to  be  serious. 

Power  Factoes. 

It  was  early  recognised  that  the  induction  motor  would  alway.5 
have  a  power  factor  less  than  100  per  cent.  It  was  soon  recognised 
that  25  cycle  motors,  with  their  smaller  number  of  poles,  would 
require  less  magnetising  current  than  60  cycle  motors,  and  would 
naturally  show  higher  power  factors,  due  both  to  the  smaller  magnetis 
ing  current  and  the  low  reactance  voltages.  Consequently  a  frequency 
of  25  cycles  was  favoured  for  industrial  plants.  However,  in  time, 
cases  came  up  where  gearing  was  desirable.  With  the  development 
of  good  rehable  gears  there  has  not  been  the  same  necessity  for  the 
low-speed  induction  motor  as  formerly.  The  tendency  has  been 
toward  higher  speeds  and  conditions  which  could  be  well  met  by 
60  cycles. 

Naturally,  engineers  earlj'  turned  to  the  question  of  eliminating 
the  reactive  component  in  tne  induction  motor.  The  reduction  of 
the  magnetising  current  quickly  forced  manufacturei-s  to  use  very 
small  air-gajw.  Eventually  1,32  in.  clearance  on  each  side  was  con- 
sidered satisfact  iry  even  in  large  motors. 

Many  attempts  have  been  made  in  connection  with  correction  of 
power  factor  of  induction  motors,  but  none  have  come  into  general 
use,  for  all  involve  the  commutation  of  alternating  current,  and 
due  complexity  in  design.  Gisbert  Kapp  and  Miles  Walker,  in 
-England,  have  developed  practical  types  of  "  phase  advancers."  ^ 

Developments  from  1900  to  1910. 
The  decade  following  1900  was  largely  one  of  growth  as  distin- 
guished  from   development.     Manufacturing   companies   were   ex- 
tending standard  lines  rather  than  producing  new  tj-pes. 
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During  the  period  from  1895  to  1905,  the  Westinghouse  company, 
as  well  as  other  companies,  had  built  many  alternators  with  partially 
closed  slots. 

The  open  tj-pe  of  primary  slot  eventually  then  came  into  general 
use  in  later  constructions  of  induction  motors  owing  to  the  gi'eater 
ease  in  executing  repairs ;  but  in  the  small  sizes  the  gains,  due  to 
partially  closed  slots,  have  been  so  great  as  to  more  than  offset  the 
problenis  of  repair,  so  that  the  trade  has  accepted  the  partially- 
closed  slot  for  the  smaller  motors.  In  attempting  to  combine  the 
advantage^  of  both  methods,  many  manufacturers  of  induction 
motoi-s  have  sought  to  develop  and  use  some  form  of  magnetic- 
retaining  wedge,  which  would  serve  to  hold  the  primary  coils  in 
place  and,  at  the  same  time,  partially  close  the  slot  magneticaUy. 
Within  their  hmitations,  several  forms  of  wedges  have  given  quite 
satisfactory  results.  In  fact,  this  is  still  one  of  the  active  develop- 
ment problems  in  several  of  the  manufacturing  companies. 

Speed  Control  of  the  luDtJCTioN  Motor. 

In  applying  the  induction  motor  to  steel  mill  work,  new  i^roblems 
occurred,  e.g.,  that  of  obtaining  economical  speed  adjustments  or 
variations.  Inherently  the  induction  motor  is  a  constant  speed 
machine.  Adjustments  in  speed  must  be  obtained  either  by  the  use 
of  some  other  kind  of  motor  or  by  mechanical  means.  However, 
in  steel  miU  work,  where  large  powers  are  involved,  these  indirect 
means  are  often  not  appUcable.  Direct-current  motors  in  large 
sizes  are  not  desirable  on  account  of  voltage  limitations,  and 
mechanical  speed-changing  devices  on  a  large  scale  do  not  appear 
feasible.  Adjustable  speeds,  of  course,  are  obtainable  with  in- 
duction motors  by  varying  the  supply  frequency,  but  this  is  not  a 
general  solution.  Speed  control  is  also  obtainable  by  varying  the 
number  of  poles  in  the  motor,  but  this  is  limited  to  a  small  number  of 
combinations,  and  fine  graduations  in  speed  are  not  obtainable. 
Speed  control  is  also  possible  by  means  of  a  resistance  in  the  secon- 
dary circuit,  but  speed  changes  so  obtained  are  uneconomical,  and 
the  speed  varies  with  changes  in  torque.  However,  if  such  energy 
is  expended  in  some  useful  way  an  economic  speed  control  becomes 


In  some  of  the  earlier  mill  work,  where  onlj'  two  speeds  were  called 
for,  either  cascade  operation  of  two  motors  or  pole  changing  in  one 
motor  was  resorted  to. 

The  cascade  arrangements  proved  to  be  expensive  compared  with 
the  use  of  two  combinations  of  poles  on  one  frame  and  in  later  work. 

Methods  of  speed  control  by  utilising  the  loss  in  the  secondary 
comprise  :  (1)  converting  the  secondary  frequency  and  power 
to  direct  cmrent ;  or  (2)  to  mechanical  power ;  and  (3)  con- 
verting the  variable  secondary  frequency  to  some  definite  constant 
frequency,  such  as  the  primary,  by  means  of  a  frequency-changer. 

The  first  Kraemer  method  utilises  a  synchronous  converter  in  the 
secondary  circuit,  converting  to  direct  current,  but  at  a  variable 
voltage.  This  power  can  then  be  utOised  by  an  adjustable-voltage 
direct-current  motor.  The  second  method  (Scherbius)  involves 
the  use  of  a  variable  frequency  motor,  i.e.,  a  commutating  type 
alternating-current  machine.  The  variable-frequency  secondary 
power  is  thus  converted  directly  to  mechanical  power,  in  which 
form  it  can  be  utilised  in  various  ways.  The  third  method  involves 
the  use  of  a  frequency  changer,  which  is  also  a  commutating  type 
machine.  All  three  methods  have  been  used  by  American  com- 
panies. 

All  these  methods  involve  the  use  of  extraneous  devices  for  regu- 
lating the  speed.  The  need  for  adjustable  speed  has  thus  not 
aSected  induction  motor  development  itself,  but  has  simply 
extended  its  field  of  operation,  and  has  given  to  it  some  of  the 
flexible  characteristics  of  the  direct-current  machine,  but  at  the 
expense  of  considerable  complication. 

HEA\Tr  Power  Applications. 
Originally  the  steel  mill  applications  were  largely  direct  current, 
which,  however,  the  power  requirements  tended  to  overtax  the 
direct-current  motor  unless  abnormal  voltages  were  used.  Hence 
the  trend  was  soon  toward  the  use  of  alternating  current.  This 
tendency  was  found  in  many  other  Unes,  such  as  power  station  work, 
railway  work,  &c.  The  direct-current  system  in  spite  of  its  greater 
flexibility  in  speed  control,  kc,  has  not  been  able  to  hold  its  own 
against  the  alternating  system  with  its  greater  flexibihty  in  voltage 
transformation.  In  the  steel  mill  business,  motors  up  to  6  000, 
8  000  and  10  000  kW  came  into  use  many  years  ago.  In  some  cases 
very  low  speeds  are  used.  An  8  000  H.P.,  75  revs,  per  min.  mill 
motor  represents  almost  the  acme  of  design  in  induction  motor 
work.  Here  the  mechanical  problems  of  construction  may  dominate 
the  electrical.  A  total  gap  of  \  in.  would  seem  prohibitive  in  in- 
duction motors,  yet  such  gaps  and  even  larger  have  been  used  in  some 
of  these  huge  steel  mill  motors.     Such  machines  are  especially  inter- 


esting when  constructed  for  two  speeds,  usually  involving  two  sets 
of  windings  in  both  the  primary  and  the  secondary  elements. 

Induction  Motors  in  Railway  Work. 
A  recent  application  of  induction  motors  to  railway  work  is  on  the 
Norfolk  and  Western  Railway  at  Bluefield,  West  Virginia.  Here 
the  induction  motor  appeara  in  two  radically  different  functions  ; 
one  as  a  generator  of  power,  in  the  main  locomotive  motors  them- 
selves, and  the  other  as  "  phase  generators  "  in  the  so-called  "  phase 
converters,"  which  serve  to  transform  from  the  single-phase  troUey 
system  to  the  three-phase  circuits  for  the  motors.  In  these  loco- 
motives, the  phase  converters  are  simply  high-capacity  induction 
motors  connected  to  the  circuit  in  such  a  manner  as  to  transform 
from  a  single-phase  supply  system  to  a  practically  balanced  three- 
phase  motor  system. 

Induction  Motors  in  Ship  Propulsion. 

Another  recent  apphcation  of  the  induction  motor  is  in  the  pro- 
pulsion of  battleships.  This  started  in  the  coUier  "Jupiter,"  At  the 
present  time  there  are  19  large  battleships  and  battle  cruisers  under 
contract  for  propulsion  by  electric  motors. 

In  the  "  Tennessee  "  the  main  propulsion  motors  form  the  only 
load  for  the  generators.  Hence  the  frequency  can  be  fixed  by 
design  conditions,  and  can  be  varied  over  a  wide  range  by  simply 
varying  the  speeds  of  the  di-i\Tng  turbine. 

As  the  desired  steam  economies  cannot  be  obtained  at  the  lowest 
required  speed  with  this  arrangement,  a  change  in  speed  by  means 
of  pole  changing,  or  its  equivalent,  in  the  motors  themselves  is 
obtaLued. 

In  ship  propulsion  by  electric  motors  there  are  several  conditions 
very  favourable  to  the  electrical  equipment.  The  motor  is  not  tied 
rigidly  to  its  load,  as,  for  instance,  in  locomotive  work,  i.e.,  the 
motor  can  start  and  come  up  to  speed  long  before  the  ship  has 
reached  its  full  speed.  Hence,  secondary  losses,  rheostatic  or  other- 
■«Tse,  can  be  made  very  low.  Moreover,  the  switching  of  the  motors 
can  be  done  without  power.  The  excitation  can  be  cut  off  from  the 
generator  when  it  is  desired  to  switch  the  circuits,  for  it  is  not  neces- 
sary to  maintain  the  dri%ing  torque  at  all  times,  as  in  locomotive 
work.  A  third  favourable  condition  in  ship  propulsion  is  that  there 
is  no  need  for  parallel  operation  of  the  generators. 

In  the  "  New  Mexico "  and  the  "  Tennessee,"  there  are  two 
generating  units  and  four  motors.  For  the  higher  speeds  two  motors 
are  operated  from  each  generator  and,  for  lower  speeds,  four  motors 
are  operated  from  one  generator.  In  the  larger  units,  such  as  the 
battle  cruisers,  there  are  four  generators  and  four  pairs  of  propeller 
motors.  At  the  highest  speed  there  is  one  pair  of  motors  on  each 
generator.  At  intermediate  speeds  there  are  two  paii-s  of  motors 
on  each  of  two  generators,  while  at  the  low  speeds  there  are  four 
pairs  of  motors  on  one  generator,  but  at  no  time  is  there  any  occasion 
for  paralleling. 

On  the  "  New  Mexico,"  the  "  Tennessee,"  and  vessels  of  the  same 
class,  there  are  four  main  motors  of  about  7  000  H.P.  each,  operated 
from  two  generators  of  suitable  capacity.  The  size  of  these  equip- 
ments necessitates  a  maximum  operating  voltage  of  about  3  500. 
This  voltage,  of  course,  decreases  with  reduction  of  frequency  in 
speed  control. 

In  the  battle  cruisers,  however,  where  there  are  four  pairs  of 
motors,  each  pair  consisting  of  two  23  000  H.P.  motors  on  one 
propeller  shaft,  a  maximum  operating  voltage  of  about  5  500  is 
needed. 

On  the  speed  control  of  the  motors  themselves,  during  starting, 
two  radically  different  arrangements  have  been  devised  by  the 
General  Electric  and  Westinghouse  Companies.  In  the  "  New 
Mexico,"  equipped  by  the  General  Electric  Company,  the  two-phase 
motors  are  of  the  double-cage  secondary  iyge.  The  secondaries 
of  the  motors  are  equipped  with  two  cage  windings,  the  outer  one, 
that  is  the  one  next  the  air-gap,  being  of  relatively  high  resistance 
for  starting  and  accelerating  and  the  inner  one  being  of  relatively 
low  resistance.  Between  the  two  -nindings  is  a  magnetic  bridge  to 
introduce  sufficient  reactance  for  the  bottom  winding.  The  high 
resistance  winding  furnishes  a  great  part  of  the  torque  during  starting 
and  acceleration ;  at  fuU  speed  the  low-resistance  winding  becomes 
effective. 

In  the  super-dreadnoughts  four  motors  of  about  15  000  H.P.  each 
are  required  with  two  generators  of  suitable  capacity.  The  general 
arrangements  are  similar  to  those  for  battleships  except  that  power 
requirements  are  practically  double.  Thus  it  will  be  seen  that  the 
electrical  propulsion  of  ships  is  not  a  very  radical  departure.  The 
capacity  of  the  motors  is  large,  but  their  speeds  are  such  that,  from 
the  mechanical  standpoint,  they  are  not  so  large  as  some  of  the  steel 
mill  motors  in  operation  for  many  years.  One  of  the  chief  problems 
is  ventilation.  In  view  of  the  confined  space  artificial  cooling  is 
invariably  adopted. 
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Multiple  Unit  Shunts  for  the  Measurement  of 
Very  Heavy  Currents.* 


Br   M.  B.   FIELD,  O.B.E. 


The  design  of  shunts  for  very  hea\-y  currents  presents  special 
problems.  Thus  in  the  case  of  a  shunt  for,  say,  50  000  A  the 
usual  design  comprising  two  short  cast  metal  palms  bridged  by  a 
number  of  high  resistance  strips  is  impracticable,  owing  to  the  diffi- 
culty of  making  adequate  contact  at  the  palms  for  such  a  high  current, 
the  uncertainty  of  the  distribution  of  current  in  the  mass,  and  the 
inability  to  test  the  unit  at  full  load. 

•.  In  the  author's  opinion  6  OOOA  is  about  the  practicable  limit  for 
a  single  imit.  In  a  10  OOO-A  shunt  it  was  recently  found  that  the 
PD.  drop  between terminalscould be varied4percent.byalteringthe 
method  of  clamping  the  circuit  conductors  to  thepalms.  In  this  Paper 
a  multiple-unit  shunt,  in  preference  to  the  single  unit,  is  discussed. 


A  number  of  standardised  units  are  connected  in  parallel  to  a  single 
miUiamraeter,  the  total  current  being  registered  irrespective  of  the 
distribution  among  the  various  shimts.  The  method  involves  a 
number  of  sub-shunts.  Like  potential  terminals  are  connected  to 
star-points  by  leads  of  equal  resistance,  termed  equalisers,  and  the 
milUammeter  is  connected  between  the  star -points.  In  these  circum- 
stances the  P.D.  at  the  star -paints  is  proportional  and  very  nearly 
equal  to  the  average  P.D.  existing  at  the  potential  terminals  of  all 
the  sub-shunts.  Fig.  1  shows  a  simple  four  unit  system.  Pig.  2  a 
variation  of  this  arrangement. 


In  the  original  Pap?r  the  author  presents  the  results  of  tests  on  a 
number  of  shunts  and  it  is  shown  that  with  various  anangements 
the  summation  current  remains  substantially  constant  and  equal 
to  the  addition  of  the  individual  currents  in  each  sub-shunt.  The 
author  also  undertakes  a  theoretical  treatment  of  the  effect  of  varia- 
tions in  distribution  in  ordinary  and  multiple  shvmts,  the  three 
factors  of  importance  being  the  constant  of  the  shunt  {E),  its  terminal 
resistance  (R)  and  the  electrical  symmetry.  iJ  is  the  resistance 
that  would  be  measured  on  a  Whoatstone  bridge  applied  to  the 
potential  terminals  of  the  slumt.  R  and  K,  both  physical  constants 
expressed  in  ohms,  may  either  be  practically  equal  in  value  or  very 
different  according  to  the  design  of  the  shunt.  The  potential  differ- 
ence (P.D.)  across  the  terminals,  with  /  amps,  passed  through  the 
shunt  from  palm  to  palm,  is  KI.  If  we  pass  /  amps,  through  the 
shimt  via  the  potential  terminals  the  P.D.  is  RI.  K  may  be  effected 
by  the  method  of  connection  to  the  circuit,  but  R  cannot.  On  the 
other  hand  R  may  lie  affected  b}-  the  length  of  the  potential  terminal 
posts,  but  such  variation  would  have  little  effect  on  K. 


Multiple  unit  shimts  can  be  readily  inserted  in  a  run  of  bus  bars 
without  loss  of  space  ;  the  total  heat  is  distributed  over  a  large 
region  ;  each  sub-shunt  is  readily  accessible  and  independently  stan- 
dardised. Each  bus  bar  conductor  with  its  corresponding  shunt 
may  be  assumed  to  take  1  000  to  1  600  A.  As  these  sub-shvmts 
replace  a  section  of  the  circuit  conductor  cast  palms  the  neces- 
sary machining  is  avoided,  and  the  usual  jointing  difficulties  are 
overcome.  Fig.  3  shows  a  special  design  for  a  32  OOO-A  shunt 
made  for  moimting  on  the  wall  of  a  generating  station.  There 
are  eight  4  OOO-A  sub-shunts,  S.  Two  copper  tubes  (from  which 
the  sub-shunts  are  not  insulated)  are  supported  on  wall  brackets, 
but  are  insulated  therefrom  by  micanite  bushes  and  form  the 
framework. 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  Engineers. 


Flo.  3. 

The  reason  for  the  difference  between  K  and  R  is  that  cuiTent 
passed  tlirough  the  ordinary  slumt  via  the  potential  terminals  assumes 
a  different  distribution  from  that  existing  when  the  current  passes 
from  palm  to  palm.  In  the  original  Paper  the  author  discusses  the 
general  case  from  the  point  of  view  of  a  network,  first  for  the  ordinary 
type  of  shuftt,  and  next  for  the  multiple  shimt,  and  shows  how,  in 
the  latter,  the  current  side-tracked  is  independent  of  the  actual 
distribution  in  the  shunt  units.  In  an  Appendix  an  account  of 
some  supplementary  tests  conducted  at  the  Manchester  College  of 
Technology  is  given.     These  also  led  to  satisfactory  results. 
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Industry    and    Society, 

Br    ERNEST    J.    P.    BENN. 

To  undei-stand  tlie  differences  between  industrial  problems  in 
America  and  in  Great  Britain  it  is  necessary  to  go  deep  down  into 
the  foundations  of  the  social  structiire  of  both  countries.  If  indas- 
trial  flifficulties  were  concerned  only  with  the  manufactm-e  and  the 
marketing  of  goods,  if  in  the  discussions  between  the  various  parties 
it  were  possible  to  sweep  aside  all  considerations  other  than  those 
which  have  a  direct  bearing  upon  the  business  of  production,  if 
'wao'es  and  hours  and  conditions  were  really  the  only  things  that 
mattered,  then  there  would  be  very  little  trouble  in  the  industrial 
field.  Our  difficulties  in  England  are  rendered  greater  from  the  fact 
that  these  things  are  to  some  extent  merely  reactions  from  gi'eater 
forces  working  in  a  wider  field.  When  the  British  trade  miionist 
meets  the  British  employer  he  starts  with  a  prejudice  arising  from 
the  fact  that  he  belongs  to  a  different  social  class ;  but  when  the 
American  workman  meets  the  American  employer  it  never  occrus 
to  him  that  there  is  any  social  difference,  and,  indeed,  he  can  never 
dismiss  from  his  mind  that  fact  that  the  employer  was  once  a  work- 
man himself,  and  that  he  will,  in  the  ordinary  course  of  events, 
himself  become  an  employer.  It  is  undoubtedly  teri  times  as  easy 
to  pass  from  one  social  class  to  another  in  America  as  it  is  here. 
The  barriers  between  the  classes  either  do  not  exist  at  all,  or  are  so 
flimsy  as  to  present  few  difhculties  to  those  who  would  pass  over 
them. 

A  Sacred  Word. 

The  Americans  make  great  use  of  the  word  "  citizen,"  and  attach 
an  almost  sacred  importance  to  it.  From  the  President  downwards, 
everybody  is  a  "  citizen,"  and  there  is  no  attempt  to  classify  "  citi- 
zens "  as  we  should  do.  There  is.  of  coiu-se,  an  American  aristocracy. 
but  it  does  not  depend  upon  a  House  of  Lords,  upon  an  elaborate 
system  of  precedence,  upon  titles  and  coats  of  arms,  and  least  of  all 
has  it  anything  to  do  with  heredity.  These  things  must  be  under- 
stood if  the  point  of  view  of  the  American  labourer  is  to  be  appre- 
ciated. He  wUl  not  join  in  a  revolution  to  pull  society  down,  for 
the  very  simple  reason  that  to  him  society  is  a  convenient  and 
sensible  arrangement  which  enables  him,  humble  labourer  that  he  is, 
to  climb  a  little  higher,  or,  in  the  view  of  most  of  them,  a  great  deal 
higher.  ^ 

An  Absence  of  Social  Distikction. 

The  European  visitor  to  the  United  States  is  at  first  a  little  em- 
barrassed by  the  absence  of  those  social  distinctions  upon  which  he 
can  always  rely  in  Europe  to  ensm-e  him  a  comfortable  passage  and 
to  flatter  his  sense  of  importance.  It  is  a  little  disconcertins  to  be 
addressed  by  a  porter  in  a  Customs-shed  as  if  one  were  a  social  equal. 
if  not  a  social  inferior.  We  can  tolerate  rudeness  on  the  part  of  an 
English  porter,  because  we  feel  after  all  that  it  is  merely  his  way  of 
balancing  a  social  inferiority  of  which  he  is  the  victim.  But  to 
saunter  out  of  the  luxmious  state  rooms  of  the  "  Aquatania  "  and 
to  hear  a  nigger  truckman  explain  to  a  colleague  that ''  this  »w««  wants 
his  baggage  checked  ' '  gives  us  at  first  sense  of  shock.  The  nigger 
might  surel}'  say  gentleman.  He  will  presently  expect  a  tip, 
and  a  tip  to  an  Englishman  is  the  reward  of  serviUty.  The  American 
nigger,  however,  is  not  servile.  When,  as  you  become  more  accus- 
tomed to  the  ways  of  America,  you  discover  the  railway  porter 
lunching  by  your  side  in  one  of  the  popular  restaurants,  and  dis- 
tributing his  tips  with  the  same  Mberality'that  he  has  extracted 
them  from  you,  you  acquire  by  degrees  a  sense  of  the  fitness  of  things, 
but  not  of  the  same  sort  as  exists  in  this  countrj'. 

Reasons  eoe  the  Absence  of  Sociausts. 

Little  things — or  rather  big  things — like  this  are  the  whole  ex- 
planation of  the  absence  of  a  Socialist  Labour  Party  in  America ; 
and  while  we  in  England  are  never  going  to  part  with  those  refine- 
ments of  habits  and  customs  which  have  come  to  us  from  history, 
we  can  learn  something  from  the  other  extreme  as  exhibited  in 
the  United  States.  Indeed,  I  think  we  are  learning  something. 
Oiu-  economic  difficulties  will  get  less  and  less  acute  as  we  succeed 
in  ridding  oivrselves  of  that  which  Ls  stupid  in  our  social  aixangcmentg. 
Without  losing  all  those  finishing  touches  which  add  so  much  to  the_ 
joys  of  life,  we  can  siu-ely  dispense  with  social  distinctions  which  are 
merely  used  as  barriers  to  emphasise  class  differences  and  inflame 
class  antagonism.  A  great  deal  is  already  going  on  in  this  direction. 
The  Duke  of  York's  camp  at  Littlestone  is  merely  an  indication  of 
a  great  movement  which  vnll,  it  is  to  be  hoped,  transform  our  way 
of  looking  at  these  things.  The  Industrial  League  week-end 
movement  is  yet  another  example  of  the  same  sort  of  effort,  and 
■wherever  one  looks  one  sees  a  desu'e  to  break  down  social  distinctions 
and  substitute  social  equality. 

The  effect  in  the  United  States  of  a  perfect  social  equaUty  is  to 
create  a  universal  desire  to  build  up.     The  lowest  of  the  citizens 


has  a  vested  interest  in  the  social  order.  On  the  other  hand,  the 
effect  of  rigid  social  baniers  and  definite  social  classification  in 
England  is  to  make  large  masses  of  the  people  believe  that  they  are 
the  enemies  of  the  social  order  and  desire  to  break  it  down.  Industry 
has  to  bear  the  brunt  of  this  trouble,  and  the  social  order  is  attacked 
through  wages  and  "  ca-canny,"  and  the  interest  of  industrialists 
in  the  manners  and  customs  of  society  thus  becomes  rather  more 
apparent  than  is  often  recognised. 


Knife  SM^itches  and  Fuses  for  Ship 
Installations. 


It  has  generally  been  an  accepted  axiom  that  ordinary  apparatus 
designed  for  land  work  is  good  enough  for  ship  work,  but  a  Uttle 
clear  thinking  will  soon  show  that  the  tests  to  which  apparatus  in 
the  latter  case  are  subjected  to  are  more  exacting.  The  chief  points 
to  be  considered  in  designing  apparatus  to  fulfil  marine  conditions 
are  that  all  parts  should  be  of  a  very  robust  design  to  ensure  a 
perfect  and  lasting  functioning  of  the  apparatus.  To  withstand 
breakage  or  damage,  they  must  be  of  the  most  suitable  material  it 
is  possible  to  use  for  the  purpose,  parts  must  be  simple,  few  in 
number,  and  the  need  for  ehminating  repairs  and  renewals  must 
be  carefully  studied. 

The  fuses  and  knife  switches  which  we  illustrate  in  Figs.  1  and 
2  claim  to  fulfil  all  these  requirements  as  the  result  of  many  years  of 
careful  studv  in  their  design,  and  are  manufactured  by  Sprecher  & 


ScHUH  Company,  of  Aarau,  Switzerland.  The  fixed  contacts  are 
of  massive  brass  having  hard-drawn  copper  spring  chps  driven  tight 
into  slots  cut  in  them  and  well  riveted.  This  form  of  construction 
gives  good  electrical  contact  and  a  rigid  fixing  for  the  copper 
cUps,  enables  them  to  retain  their  shape  and  pressure  against 
the  knife  blade.  The  blades  of  the  knife  switches  themselves 
are  made  of  hard  brass,  as  experience  shows  that  this  is  the  most 
suitable  metal  to  use  for  this  purpose  to  ensure  ease  of  operation, 
good  contact  with  the  copper  chps  and  freedom  from  binding  or 
cutting  to  which  copper  is  hable.  To  give  high  conductivity,  the 
blades  are  of  extra  large  sectional  area.  The  flicker  blade  is  of  a 
very  simple  design,  being  easily  removable  and  held  in  good  contact 
against  the  main  blades  by  means  of  springs,  no  screws  being  used. 

Fuse  Design  Important. 
The  question  of  fuses  for  ship  instaUations  whether  used  for  pro- 
tecting the  main  or  sub-cLrcuits  is  of  paramount  importance  inasmuch 
as  in  several  respects  the  conditions  are  even  more  exacting  and  the 
conseqtiences  of  faulty  operation  are  fraught  with  more  serious 
results  than  that  of  land  installations.  These  are  well  known  to  those 
acquainted  with  marine  service,  but  of  late  years  httle  advance  has 
been  made  in  the  way  of  improvements  on  vital  points,  and  the 
situation  has  generally  been  accepted  that  the  imperfections  of  the 
ordinary  porcelain  fuses  have  to  be  endured  rather  than  cured. 
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DirncTLTUS  Due  to  Brkjikac.es. 

Even   for   land   installations   the   question   of   liroaka$!e  of  the 

potviliiu  fii-.-  Cirri,  r  iliio  t.i  ini^li.iti.lling  or  l>lo«-ii\i;  of  the  fuse  is  a 
sen.  i-oiL<idiTal)ly  iiicivnsfii  owing 

to  t '  [laratus  art-  fa-quently  jilaccd. 

com! ...c    ^  ,,;,;.inR  of  thi-  vessel  during  baU 

wektber.  if  from  either  of  ihe««'  oaus»«  tlie  [xin-elain  carrier  is 
broken  and  r»«pU<-ement>i  are  n-'t  »••  harii).  Timkt«hift  repairs  have  to 
be  r.        "    '  '     '        '  ■    '  J,-. 

1  I   fiL^  s  has  been  to  pro- 

^idi-  .  il  wliioh  is  indestructible 

under  jU  LjiidiUuiLs  mt-:  \wlii  m  mtvih-.  This  fuse  carrier,  which 
>•  of  the  tubular  type  with  suitable  protifting  shields,  is  made  of  a 
toneh  !!■.  ..ml.n.tllile  aro-resisting  material  |uitente<l  by  Messrs. 
Spn  .  (  orapany.     It  is  of  ample  dimensions  to  acoom- 

mo-l  .    fuse  8tri|M.      At  the  same  time  it   allows   good 

ven'  lulling  the  strips  to  run  cfxil  at  normal  load. 

Thi  le  of  r.inc,  wliich  oombincs  the  advantages 

of  »  Mth  that  of  a  minimum  explosive  effect,  are 

proM.l...l  \\i:h  Ui.u-^ni-  tab  eniLs  for  clamping  under  bolts  to  the 
knife  bladea  attached  to  each  end  of  the  fuse  carrier. 

Fixed  Costacts. 

The  tiie<l  contacts  in  which  the  knife  blades  engage  ore  of  the 
aprinii-clip  tyjie  and  are  of  special  construction,  to  ensure  hoMiiig 
the  fuse  carri.r  firmly  in  position  without  risk  of  it  falling  out  from 
vibration.  Tliey  are  of  hard-drawn  copjxT  fixeil  to  brass  sockets  in 
a  similar  manner  to  that  of  the  knife  switches  described  above,  so  os 
to  maintain  permanently  goo«l  contact,  and  have  extra-large  contAct 
■nrfi-  •'  '  ;.  r  sizes  Ix-ing  fitted  with  screw-tightening  bolts. 
Thi-  an  be  (lejieniletl  on  to  operate  satisfactorily  on  a 

hca'.  It  without  danger  to  the  switchboard  attendants 

or  d-Trni^-  I'j  iIjkU  and  are  made  in  sizt«  up  to  and  including  (K)0  A. 

All  metal  |>arts  in  the  above  switchos  and  fuses  uro  heavily  nickel 
plated. 

Mr.  J.  B.  Kudkin.  of  212a,  .Shaftcsbury-a venue,  W.C.2.  is  the 
representative  of  .*>precher  A  Schuh  Company  for  the  United 
Kingdom  and  the  liritish  Colunit-s. 


llcatin;;    and    Cooking    Notes. 

The  Gesii  Di.stii.ler. 

The  provision  of  distilled  water  is  ordinarily  an  expensive  and 
troublesome  nffnir  fnr  the  batterj--U8ing  generating  station. 
Dis'-  I  in  bulk  costs  about  fijd.  a  gallon,  and  it 

CO"  that  have  to  1h'  handled,  stored,  ond,  when 

Pn>|it_  suppliers.     In  the  (ienii  Electric  Distiller 

Measn..  CtkoKofc  .Nuuus  appear  to  have  develop«'d  an  apparatus 
capable  of  distilling  water  on  the  premises  at  a  fraction  of  the 
expense  and  inconvenience  entailed  by  an  outside  supply.  Two 
■izes  of  distiller  ore  made  :  Xo.  4,  with  an  evafiorative  capacity  of 
4  g»ll«.  "f  wntrr  pnr  hour,  nrd  No.  2,  with  an  evajiorutive  capacity 
of   5  iiK-r  is  cylindrical  in  shajx",  and  the 

lal'-  .'ion  of  No.  4  size  is  given  in  Fig.  1, 

and  t  .  ,,rc  shown  in  Fig.  2. 

E«s«-ntmlJy,  the  Uenii  distiller  eonsist«  of  three  superimposed 
compart  menta.  The  water  is  boiled  in  the  bottom  one,  condensj-d 
in  the  top  one,  and  caught  in  a  distilled  condition  in  the  middle 
compartment,  which  is  prr>vicled  with  a  draw-off.  Eight  2  k\V 
Genii  inimention  heatcrv  are  fitted  in  the  boiler  of  the  No.  4  distiller. 
These  are  evi-nly  distribute*!.  A  fee<l  cup,  with  a  1-in.  overflow 
boas,  a  reguUtmg  valve  and  the  neces-sarj-  connections  to  the 
condenjier  »«T\c  to  maintain  a  constant  level  of  water  in  the  boiler. 
The  rriridcnsint.'  comfiartment  has  a  domed  cooling-water  jacket,  a 
1-m. 
top. 


-.),i. 


nl<'t  n»  th*-  bottom  and  a  1-in.  screwed  boas  at  the 
A  outlet  for  the  cooling  water.     This 
ovi  r  l^.f  down  pipe  to  a  regulating  valve 

■whr  :  1  c  up  of  the  boiler.     Surplus  water  is 

led  auay  t!.r.  .;.i,  a  !n.-pi.<c.  The  apparatus  is  thus  automatic 
in  action.  Im  i.lcntally,  the  volume  of  surplus  cooling  water  at  a 
temperature  <.f  from  160"  to  180'F.  Ls  equal  to  eight  or  ten  times 
that  of  fh<-  ili.-tillate,  so  that  the  Genii  distiller  also  gives  an 
abundant  'ni.i.lv  of  hot  Trnter.  whir-h  cnn  either  be  u.se*!  hot  or 
rtor.   '  -Ih-r.     The  No.   4  Genii 

di*'  a  flfjor  space  of  3  ft. 

eq"  •  iM.idingof  16  kW. 

The  Genii  dustiller  is  made  of  solid  copper  with  tinned  interior 
surfaces,  gunmetal  handles  and  brass  fittings.     There  are  no  coib 


for  fur  or  lime  to  accumulate  in,  and  the  hartlest  water  is  quite 
easily  dealt  with. 

SOMK    l^lK'STIXO    FiOURES. 

"Ws  a  sidelight  on  cost  the  following  coni))arison  is  interesting. 
Genii  No.  4  ilistillers  have  biHMi  installed  in  11  electric  railway  sub- 
stations— one  in  f!\r\\     iiml  work  almost  continuously  to  make  good 


Kio.   1. — Genii  Ki.ki  thu;  Distillku. 
No.  4  size.     Capacity  4  gallons  |HT  hour.     Ix)ading,  10  kW. 

on  avcroge  loss  of  4  galls,  of  distilled  water  per  hour  per  station. 
Formerly,  the  distilled  water  was  |)urcha8ed  at  6Jd.  per  gallon,  or 
at  £72  168.  per  montl^  per  sub-station. 

The  Genii  distiller,  using  current  at  0'28d.  per  unit  (the  price  tho 
roilway  charges  itself),  costs  only  £12  10s.  a  month.     This  methol 


l/d. 


Coo/i'ni  htgter 
Livel 


\    .J-pt, 


t  .'  .<     Constant 

^^SP2££.^inLi.Watcr  Lerel 


(D 


Cooli'ni  Water 
Outlet  Pipe 

Eicess  Cooli'niWafer 
Dif-har^e  toDrain,  Sc, 

^Water  Feed  Re^hl^ 
"Valve  on  Supply  to 
j3      Evaporator 

Overfiovt  from 
Evaporator  Feed  Cup 


Half, 
Elevation. 

IVj.  2.— DiAoiiAM  OF  N'l.  4  Genh  Electric  Uistilleb. 


therefore,  shows  an  actual  cash  saving  of  about  £00  per  month,  and, 
in'oddition, eliminates  the  trouble  and  exixin.ic  of  storing,  handling 
and  returning  empty  carboys. 

A  Portable  Genebati.no  Set. 

We  have  received  from  Messrs.  Akthur  Lyons  &  Co.,  Victoria- 
street,  Westminster,  particulars  of  their  300  W  24  V  generating  seta. 
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These  sets  are  supplied  in  two  patterns.  The  "  Bungalyte  "  fixed 
pattern,  which  is  shown  in  Fig.  3,  weighs  85  lb.  and  measures  25i  in. 
by  14  in.  by  21  in.  ;   the  portable  pattern  weighs  55  lb.  and  measures 

20  in.  by  10  in.  by  18  in.  The  makers  have  aimed  at  producing 
an  inexpensive  plant  of  the  very  simplest  type,  in  which  every 
wearing  part  can  be  renewed  easily  and  cheaply.  In  other  words, 
they  have  attempted  to  satisfy  the  needs  of  the  man  of  moderat  e 
means  who  wants  a  generating  set,  but  who  wants  neither  to 
expend  his  life's  savings  thereon  nor  to  reconstruct  his  house  for 
its  reception. 

Judginf  from  the  specification,  Messrs.  Lyons  have  succeeded  in 
this  ambition.  The  fixed  pattern  is  intended  for  permanent 
installation,  while  thd  portable  set,  although,  of  course,  it  may  be 
used  quite  satisfactorily  for  lighting  work,  is  chiefly  suitable  for 
charging  accumulators — esijecially  in  connection  with  breakdown 
jobs  on  outdoor  batteiy  installations. 

In  each  set  the  engine  is  of  the  four-stroke  type,  is  au--cooled,  fitted 
with  overhead  valves,  renewable  brushes  to  rocker  arras  and  has 
an  output  of  H  h.p.  The  crankshaft  is  of  heat-treated  steel, 
hardened  and  gi-ound,  running  in  a  seven-diameter  length  phosphor- 
bronze  bearing.  The  set  is  fitted  with  a  Hardy  disc  flexible  coupling 
and  mechanical  hand  starter,  similar  to  a  motor-cycle  kick  starter. 
The  dynamo,  which  has  a  rating  of  300  W  at  24  V  when  running  at 
1  700  revs,  per  niin.,  is  fitted  with  lammated  poles  and  ball  bearings 
throughout.  The  switchboard  is  equipped  with  an  ammeter, 
voltmeter,  charging  switch,  and  single-pole  switch  and  fuses,  as  well 
as  a  shunt  regulator  for  final  charge.  The  petrol  tank  holds  1|  galls., 
sufficient  for  15  hours'  running.  The  oil  storage  is  sufficient  for 
several  weeks,  as  the  plant  only  uses  three  drops  of  oil  per  minute. 
The  weight  of  the  fixed  pattern  is  85  lb.  and  of  the  portable  pattern 
55  lb.     The  dimensions  of  the  fixed  pattern  are  25J  in.  by  14  in.  by 

21  in.  and  of  the  portable  pattern  20  in.  by  10  in.  by  18  in.  The 
fixed-patteni  set  is  supplied  complete  with  either  a  50  Ah  or  a  100  Ah 
Chloride  battery. 

It  will  be  noted  that  these  sets  are  entirely  free  from  the  automatic 
and  semi-automatic  contrivances  which  complicate  the  average 
Ughtiag  set.  Kow  these  things  are  undoubtedly  good,  and  are 
undoubtedly  worth  the  money  of  the  man  who  can  afford  them,  in 
the  same  way  as  a  Rolls-Royce  is  an  excellent  investment  for  the 
millionaire  motorist.  There  is,  however,  a  very  much  larger 
demand  for  inexpensive  cars,  from  which  every  superfluous 
complication  and  luxury  has  been  stripped,  and  we  are  convinced 


Messrs.  Thco  &  Company  supply  "  Electro- Automate  "  flash-lamps 
in  four  patterns,  viz.,  a  pocket  lamp  with  side  lever  ;  a  strap  lamp, 
equipped  with  neck  strap  and  a  poll  ring  at  bottom,  as  shown  in 
Fig.  4  ;   a  signalling  lamp  with  side  lever,  spare  lamp  in  handle,  and 


Fig.  3. — "Bcnoaiite"  Generating  Set  300  watts  24  V. 

that  this  is  also  true  of  lighting  plants.  Messrs.  Arthur  Lyons  & 
Company  have,  we  think,  produced  a  generating  set  which  should 
find  a  ready  market  in  these  exigent  and  indigent  days. 

Pocket  Generating  Sets. 
•  Flash-lamps,  in  which  current  is  provided  by  a  hand-operated 
dynamo,  are  both  useful  and  fascinating.  For  it  certainly  is 
fascinating  to  witness  the  instantaneous  conversion  of  finger  pressure 
into  light — the  apoihensis,  so  to  speak,  of  an  unreciprocated  hand- 
shake. (Xo  pun  was,  isl  or  ever  will  be  intended  by  the  compiler 
of  these- notes,  although  the  fact  that  this  note  is  concerned  with  the 
products  of  Messrs.  Tbeo  &,  Company,  of  6,  Hatton  Garden, 
Liverpool,  might  suggest  the  contrary.) 


YiG.  i. — "  Electro-Automate  "  Strap  Lamp. 

One  of  four  patterns  of  hand-operated  flash  lamps  suppUed  by  Messrs. 

Theo  &  Company. 

a  two-colour  slide  ;  and  a  combined  pocket  lamp  and  laryngoscope 
for  medical  use.  This  last  pattern  is  particularly  ingenious.  The 
pocket  lamp  is  complete  in  itself  with  ordinai-y  bulb  and  lens.  In 
the  side"  of  the  case,  however,  there  is  a  plug  hole.  When  the  plug 
of  the  laryngoscope  extension  is  inserted  in  this  hole  the  pocket- 
lamp  bulb  is  automatically  thrown  out  of  circuit  and  the  current  is 
diverted  to  the  bulb  of  the  laiyngoscope.  This  equipment  is 
suppUed  complete  with  the  following  accessories  :  concave  mirror, 
tongue  depressor,  three  magnifying  bulbs,  ebonite  contact  plug. 
All  bright  parts  are  silver  plated. 

"  Cosmos  "  Domestic  EI;ECtmc.4.l  Devices. 

When  giants  unite  one  may  expect  miracles,  and  certainly  the 
Vickers-Westinghouse  conjunction  has  produced  many  notable 
developments.  Although  only  a  .shoit  time  has  elapsed  since 
the  two  firms  combined  their  electrical  departments  under  the  joint 
style  of  Meteopolitan-Vickeks  Elec- 
trical Company,  Ltd.,  the  new  Com- 
pany has  already  consolidated  its  position 
in  several  important  fields  of  manufac- 
ture wherein  neither  firm  was  previously 
represented. 

In  the  domestic  apphance  field,  where 
the  individual  Companies  had  achieved 
valuable  reputations,  the  combined  organ- 
isation has  expedited  progress  in  a  re- 
markable maimer.  The  products  of  West- 
inghouse  and  Vickers  were  good,  but 
those  of  the  Metropohtan- Vickers  Com- 
pany are  better,  and  are  made  in  a 
wider  range  of  designs. 

These  appliances — kettles,  irons,  jugs, 
hotplates,  griUs,  toasters,  urns  and  radiant 
fu-es — are  being  sold  under  the  trade  name 

of  "Cosmos,"  and  a  number  of  them  were  illustrated  and  described 
in  The  Electrician  of  April  8,  1921.  The  present  reference  is 
inspired  by  a  new  catalogue  recently  received  from  the  Company. 

In  the  accessory  section  of  this  catalogue  there  is,  however,  one 
item  of  entii-ely  novel  and  meiitorious  design  which  has  not  been 
previously  mentioned.  This  is  the  M.'V.  Super  Switch  Plug  (Fig.  5). 
It  consists  essentially  of  a  double-pole  rotary  switch,  actuated  by  an 
interlocking  three-pin  plug  top.  The  plug  pins  are  solid,  the  third 
one  being  for  an  earth  connection.  The  switch  can  only  be  closed 
by  inserting  the  plug  top  and  turning  it,  and  the  plug  top  cannot  be 
withdrawn  untU  the  switch  has  been  turned  ofi:. 


Fig.  5.— The  M.V. 
Switch  Plug. 
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^Mien  the  switch  is  in  the  "  off  "  position,  any  heating  or  cooking 
appliance  connected  to  it  is  dead  on  both  poles.  This  is  a  great  (and 
rare)  advantage.  No  live  parts  can  be  seen  or  touched  whether  the 
plug  is  in  or  out,  and  when  the  plug  is  in  the  device  niaj-  be  used  as 
an  ordinary  double-pole  switch.  The  plug  can  only  be  inserted  in 
one  way,  so  that  there  is  no  possibility  of  the  polarity  being  re- 
versed. 

In  every  respect  the  M.V.  Switch  Plug  appears  to  be  completely 
fool-proof. 


Revie\^s. 


A  Course  in  EleetHeal  Engineering.  Vol.  I. :  Direct  Currents. 

By  C.  L.  Dawes.  (Loudou  :  Hill  Publishing  Company.)  Pp. 
xiv. -(-490.     25s.  net. 

The  author  of  this  book  is  assistant  professor  of  electrical 
engineering  in  the  Harvard  Engineering  School.  The  general 
character  of  the  contents  are  indicated  fairly  well  by  the 
following  quotation  :  "  For  some  time  past  the  editors  of  the 
McGraw-ffill  electrical  engineering  tests  have  experienced  a 
demand  for  a  comprehensive  text  covering  in  a  simple  manner 
the  general  field  of  electrical  engineering.  The  book  begins 
with  the  most  elementary  conceptions  of  magnetism  and  current 
flow,  and  gradually  advances  to  a  more  or  less  thorough  dis- 
cussion of  the  many  types  of  machinery,  &c.,  which  are  met  in 
practice."  There  is,  presumably,  a  sister  book — Volume  II. — 
on  alternating  currents. 

At  a  first  glance  one  is  reminded  of  the  well-known  and 
widely-used  book  on  "  Elementary  Lessons  on  Magnetism  and 
Electricity,"  by  S.  P.  Thompson,  as  we  pass  in  rapid  survey 
the  principles  of  magnetism  and  magnets,  electro-magnetism, 
resistance.  Ohm's  and  KirchhofE's  laws,  batteries,  instruments, 
electrostatics  and  the  more  important  applications  in  machines 
and  transmission. 

The  author  keeps  a  close  eye  on  practice  the  whole  time. 
Thus,  as  early  as  p.  14  we  read  about  the  magneto,  on  p.  22 
about  the  plunger  magnet,  and  so  on  throughout  the  book.  The 
result  is  a  first-rate  introductory  text -book  on  electrical  tech- 
nology. 

Having  said  this,  we  shall  now  try  to  find  faults  in  order  that 
the  reader  may  not  deem  our  criticism  to  be  one-sided.  On 
p.  38  we  read  :  "  In  the  English  and  American  wire  tables  the 
circular  mill  is  the  standard  unit  of  wire  cross-section."  The 
italics  are  ours.  The  author  is  not  alone  in  the  way  he  deals 
with  the  temperature  coefficient  of  resistance.  After  pointing 
out  the  inconvenience  of  working  back  to  CO.,  he  shows  how 
this  can  be  avoided  by  using  the  coefficient  l/(234-5-|-t),  and 
gives  a  table  similar  to  that  in  B.E.S.A.  Report  No.  72.    Yet 

*  *i.  *■        1,       •        M       ■      1    f  1     ^2     234-5-f«2 

at  the  same  time  he  aives  the  simple  formula -=-=,:-----— — 

^  ^  2?i     234-5+«i 

and  remarks  that  2  3  4  5  is  an  easy  number  to  remember.  Now, 
surely  it  would  have  been  much  better  to  advocate  the  latter 
outright  and  reject  the  more  laborious  method  given  in  the 
standard  rules. 

Our  next  quarrel  is  with  the  author's  definition  of  the  inter- 
national units.  Not  only  are  we  given  the  correct  definitions 
of  the  international  ampere  (in  terms  of  the  amount  of  silver 
deposited  per  second,  though  to  be  in  strict  fashion  the  author 
should  add  two  noughts  after  0-001118)  and  the  international 
ohm  (in  terms  of  a  column  of  mercury),  but  the  international 
volt  is  also  defined  in  terms  of  a  normal  Weston  cell.  Now, 
this  is  too  hard  on  Ohm's  law.  When  the  I.E.C.  in  1908 
replaced  the  volt  specification  by  the  ohm  specification  the 
international  volt  was  then  defined  as  the  P.D.  across  an 
international  ohm  when  carrying  an  international  ampere. 
In  passing,  it  may  be  said  that  few  authors  seem  to  take  the 
trouble  to  keep  up-to-date  with  the  progress  of  international 
units  ;  and  in  this  respect  it  would  be  well  if  the  excellent 
example  in  Ayrton  and  Mather's  "  Practical  Electricfty " 
were  more  widely  followed.  The  last  point  upon  which  we 
shall  animadvert  is  the  treatment  of  armature  windings. 
To  our  mind,  in  a  book  of  this  nature,  this  subject  ought  to  be 
dealt  with  in  a  purely  practical  way.     Thus,  instead  of  giving 


all  manner  of  multiplicities  and  re-entrancies,  it  seems  to  us 
to  be  much  better  to  tell  the  beginner  that  the  two  windings 
used  in  practice  are  the  lap-connected  winding,  with  as  many 
circuits  as  there  are  poles,  and  the  two-circuit  wave-connected 
winding.  In  addition,  a  wave-connected  winding  with  more 
than  two  circuits,  and  subject  to  severe  limitations,  is  occa- 
sionally used  by  certain  bold  (at  one  time,  foolhardy)  designers, 
who  value  their  art  more  than  their  job.  The  limit  of  200  A 
per  path  is  ob^'iously  a  slip. 

Well,  we  have  said  our  worst,  and  the  book  remains  a  good 
book.  A  student  is  being  well  taught  when  he  is  told  that  air 
is  not  a  particularly  good  dielectric,  but  it  is  one  of  the  best 
insulators.  Throughout  the  book  examples  are  worked  out 
and  the  last  70  pages  are  occupied  with  questions  and  problems 
on  the  several  chapters.  The  book  is  attractively  bound,  and 
remains  open  when  opened.  S.  Parkeb  Smith. 

Liehtteehnik.     Edited   by    L.    Bloch.     (Munich :     R.    Oldenbourg.) 
Pp.  xi.x.  +  591.     Mk.  126. 

This  volume,  compUed  by  a  committee  of  members  of  th^ 
German  Illuminating  Engineering  Society,  and  edited  by 
Dr.  L.  Bloch,  contains  a  useful  survey  of  developments  in 
regard  to  photometry,  Uluminants  and  practical  lighting  pro- 
blems. An  introductory  summary  is  contributed  by  Dr. 
Wedding.  The  first  section  of  the  work  deals  with  scientific 
principles  underlying  light  production,  the  second  with  photo- 
metry and  the  third  with  hygienic  aspects  of  lighting.  Fol- 
lowing this  we  have  chapters  devoted  to  gas  and  electric 
lighting,  acetylene,  oil  and  other  illuminants,  and  shades  and 
reflectors.  Dr.  Bloch  himself  deals  with  the  planning  of 
lighting  installations,  and  the  final  sections  deal  with  various 
problems  such  as  the  lighting  of  streets,  schools,  railways,  &c. 
There  are  also  special  sections  relating  to  searchlights  and  the 
use  of  artificial  light  for  photography.  The  volume  is  com- 
pleted by  a  comprehensive  series  of  tables  and  an  index. 
Each  section  is  by  an  expert  in  his  particular  field  and  the 
work  as  a  whole  is  well  worth  study  by  English  readers,  though 
naturally  the  developments  described  are  chiefly  confined  to 
those  occurring  in  Germany. 

It  is  naturally  impossible  to  do  more  than  single  out  a  few 
points  for  special  mention.  Germany,  it  will  be  noted,  still 
holds  fast  to  the  Hefner  unit  of  light  candle,  and  looks  askance 
at  the  "  international  unit  "  adopted  in  common  by  Britain, 
France  and  the  United  States.  The  illumination-photometers 
illustrated  are  of  a  more  elaborate,  though  possibly  more 
accurate  type  than  those  usual  in  this  country  and  the  United 
States.  The  data  given  relating  to  vacuum  and  gasfilJed 
glow  lamps  resemble  generally  those  applying  in  this  country, 
but  it  may  be  noted  that  a  25  W  100  to  130  Ytj^ie  is  listed  ;  as 
this  operates  at  approximately  1-1  W  per  horizontal  candle 
(Hefner)  its  utility  as  compared  with  vacuum  type  lamps  seems 
somewhat  doubtful.  The  review  of  "arc  lamps  and  vapour 
lamps  is  interesting.  A  new  enclosed  flame  arc  lamp  has  been 
evolved  which  seems  to  have  promising  features,  and  it  is 
evident  that  considerable  progress  h3s  been  made  in  the 
development  of  neon  lamps.  The  section  on  searchlights  also 
contains  some  interesting  data.  The  Goerz  (Beck)  searchlight 
is  credited  with  a  crater-brightness  of  115  000  c.p.  (Hefner) 
per  square  centimeter — approximately  equivalent  to  600  000 
candles  per  square  inch.  Even  this  value  is  exceeded  by  the 
enormous  brightness  (of  the  order  of  1  500  000  candles  per 
square  inch)  said  to  have  been  obtained  by  Lummer  with  an 
arc  working  under  22  atmospheres  pressure,  though  we  gather 
that  this  method  has  not  yet  proved  serviceable  in  practice. 

J.  S.  D. 
Germination  in  its  Electrical  Aspect.  Bv  A.  E.  Baines.  (London : 

George  Routlodge  &  Sons.)  Pp.  xxi.-|-185.  Priccl2s.6d.net. 
Mr.  Baines,  the  author  of  this  book,  has  already  published 
two  other  volumes,  on  what  he  calls  Electro-Pathology  and 
Electro-Physiology.  In  the  present  work  he  attemps,  and  he 
believes  probably  correctly  that  it  is  the  first  time  it  has  been 
attempted,  to  give  a  consecutive  account  of  the  electro-physio- 
logical processes  concerned  in  evolution,  from  the  formation  of 
thepollengraintothecompletionof  the  young  plant.  In  addi- 
tion, he  inirsucs  his  studies  into  electro-physiology  generally, 
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with  a  view  still  furtliei  to  eslablisliing  his  opinion  "that  nerve 
force  is  generated  in  the  lungs,  with  every  inspiration,  by  the 
combination  oxy-hsemoglobin,  and  that  the  E.M.F.  is  depen- 
dent upon  there  being  a  normal  quantity  of  iron  in  the  blood 
and  of  oxygen  in  the  air."  The  book  is  dedicated  to  the 
"  educated  men  and  women  of  the  world,"  and  the  hope  is 
e.xpressed  that  some  of  them  will  come  forward  and  assist  in 
the  dissemination  of  a  "  great  truth."  C.  P. 

Shorter    Notices. 

Elements  of  Illuminatingr  Engineering.    By   A.    1'.    Trotter- 

(London  :    Sir  Isaac  Pitman  &  Sons,  Ltil.)     Pp.  M.  +  103.     2s.  6d- 

net. 
In  this  little  booklet  lilr.  Trotter  sets  out  to  provide  a  brief  sum- 
mary of  the  elements  of  illuminating  engineering,  such  as  will 
usefuHy  supplement  the  rule-of -thumb  commonly  used  by  engineers. 
Much  of  the  information  available  in  the  author's  previous  work  on 
"  Illumination,  its  Distribution  and  Measurement,"  is  presented  in 
a  condensed  and  revised  form  and  additions  have  been  made  in 
I  the  form  of  further  information  on  electric  lamps  and  hints  on 
planning  installations.  There  is  also  a  section  on  natural  hghting. 
The  values  of  illumination  desirable  for  varioiis  purposes  are  arranged 
in  a  somewhat  novel  way,  the  figures  being  set  out  in  progressively 
increasing  foot-candles,  and  the  processes  for  which  each  range  of 
values  is  suitable,  tabulated  underneath.  This  seems  preferable  to 
the  unwieldy  and  unduly  detailed  schedules  sometimes  presented. 
We  notice  that  the  author  concludes  that  carbon  filament  lamps  are 
only  preferable  to  metal  filament  lamps  when  energy  can  be  pur- 
chased at  id.  or  less  per  kilowatt-hour.  Mr  Trotter  shows 
characteristic  lucidity  and  skill  in  the  selection  of  matter.  The 
figures  are  clear  and  simple,  and  the  book  forms  a  useful  introduction 
to  illuminating  engineering. 

Eleetpifleation  of  Railways.    Bv  H.  r.  Trbwman,  M.A.  (London  : 

Sir  Isaac  Pitman  &  Sons.)  Pp.  ix-!-78.  2s.6d.net. 
No  one  will  deny  that  electric  traction  is  one  of  the  most  important 
and  interesting  of  present  day  electrical  problems,  but  the  fact  that 
it  is  being  increasingly  discussed  and  Jts  methods  and  practice  are 
exciting  increasing  interest  are  hardly  reasons  for  composing  a 
primer  on  the  subject.  This  book,  however,  is  written  not  only  for 
electrical  engineers,  but  for  railway  men  and  non-technical  readers 
generally,  and  it  is  designed  to  fill  the  hiatus  which  exists  in  the 
commercial  aspects  of  the  question.  This  is  a  laudable  endeavour, 
but  it  is  one  that  is  very  difficult  of  fulfilment  and  not  over  useful 
when  it  has  been  fulfilled,  for  the  conchtions  are  so  cUfferent  not  only 
on  each  railway,  but  on  each  section  of  each  railway,  that  no  general 
solution  can  be  laid  down  for  most  of  the  problems  which  arise,  a 
condition  which  necessitates  each  part  of  any  electrification  scheme, 
whether  it  be  engineering  or  commercial,  Ijeing  considered  by 
itself.  This  the  author  not  only  recognises,  but  rightly  emphasises 
in  discussing  such  questions  as  the  problems  of  production,  and  in 
giving  figures  wluch  show  clearly  the  financial  advantages  of  elec- 
trifying lines  ^ihere  the  traffic  is  dense.  Such  questions  as  traction 
requirements,  the  relative  advantages  of  direct-current  and  alter- 
nating-current motors,  the  various  systems  and  types  of  electric 
railways  and  the  great  question  of  steam  versus  electric  traction 
generally  are  also  discussed.  The  value  of  the  book  would  be  greatly 
increased,  especially  for  the  public  for  whom  it  is  designed,  if  a 
short  bibhography  were  added. 

Tramway  Motorman's  Handbook.  Bv  W.  S.  Ibbetson.  (London  : 
E.  &  F.  N.  Spoil.)     Pp.  V1.-I-2U8.     63."  6d.  net. 

The  Fireman's  Handbook  and  Guide  to  Fuel  Economy.    By 

Chas.  ¥.  Wade.  (London :  Loncmans,  Green  &  Company.) 
Pp.  84.     23.  6d.  net. 

These  two  books  form  a  new  class  of  educational  text-book. 
They  are  not  designed  for  the  student  in  a  technical  coUege  or  school 
but  for  what,  for  want  of  a  better  term,  may  be  called  the  intelligent 
artisan  who  is  anxious  to  add  to  his  i>ractical  knowledge  a  httle 
information  on  the  why  and  wherefore  of  theoperations  he  is  daily 
carrying  out.  Mr.  Ibbetson's  book  is  apparently  -sviitten  mainly  for 
tramway  diavers  on  the  L.C.C.  system,  and,  although  he  apologises 
in  his  introducti9n  for  having  to  use  certain  a  amount  of  theory, 
the  percentage  of  this  powder  is  so  small  to  the  large  quantity  of 
practical  jam  that  no  one  need  be  afraid  of  taldng  the  mixture. 
The  book  is  well  got  up  and  iUustrated  and  should  be  of  great  use 
not  only  to  those  for  whom  it  is  primarily  intended,  but  also  to  the 
beginner  in  electric  traction  matters. 

In  these  days  of  coal  troubles  the  more  that  is  known  about 
fuel  economy  by  the  largest  number  of  the  population  the  better, 
and  this  is  particularly  necessary  for  those  whose  work  is  the 
handling  of  coal  in  boiler  houses.     Mr  C.  P.  Wade  is  a  weU-lmown 


expert  on  this  subject,  and  has  produced  in  a  few  pages  of  simple 
matter  a  large  amount  of  information.  He  deals  at  some  length 
uith  the  thermal  quaUties  of  coal,  the  way  in  which  coal  is  and 
should  be  burned,  the  objects  that  should  be  aimed  at  in  boiler 
design  and  the  care  of  such  apparatus  as  feed  pumps,  cconomisers, 
steam  mains,  drains  and  traps,  as  well  as  the  boilers  themselves. 
The  book  is  well  illustrated  TOth  practical  drawings,  and  there  is 
a  useful  chapter  on  boiler  efiicieney,  boiler  tests  and  trials,  and 
another  on  rules  for  the  working  and  care  of  boilers  and  furnaces. 

Bibliotheea  Chemleo-Mathematiea.    Vols.  I.  and  II.  (London  : 

Sotlici-an  &  Company.)  Pp.  xii-^'.KU.  €3  3s. 
A  catalogue  from  Sotheran's  is  not  a  pubhcation  to  be  glanced  at 
and  lightly  cast  aside,  and  when  that  catalogue  relates  to  old  and 
rare  books  in  mathematics,  astronomy,  physics  and  chemistry  it  is 
deserving  of  close  study,  not  only  from  the  instructional  point  of 
view,  but  for  historical  reasons,  even  if  such  close  study  does  lead 
to  that  envy  of  other  people's  possessions  which  is  the  most  degrading 
of  all  emotions.  These  two  large  volumes  contain,  as  far  as  we  have 
been  able  to  ascertain,  every  work  of  importance  now  procurable, 
but  they  rightly  exclude  all  that  numerous  series  of  books  which  are, 
not  books  but  merely  compilations,  and  of  which  perhaps  more 
examples  are  to  be  found  in  electrical  engineering  than  in  any  other 
branch  of  hterature.  To  the  person  who,  hke  ourselves,  is  often 
asked  to  recommend  books  such  a  pubhcation  as  this  wiU  be  of  the 
greatest  value  and  for  this  purpose  a  very  carefully  arranged  index 
will  be  found  not  the  least  useful  part.  On  the  other  hand,  the  most 
interesting  part  of  the  book  are  undoubtedly  the  notes  which,  when 
occasion  requires,  are  added  to  the  description  of  each  volume  and 
which  written  in  an  incisive  and  informative  way  add  a  touch  of 
humour  and  life  to  what  easily  might  be  a  dry-as-dust  corapOation. 
The  volumes  are  marred  by  a  few  obvious  nusprints  which  seem 
inseparable  now-a-days  from  the  pubhcation  of  any  work,  but  in 
general  the  get  up  is  excellent,  and  this  applies  particularly  to  the 
reproductions  of  title  pages  and  other  parts  of  the  rare  and  interesting 
books  wliich  are  in  Messrs.  Sotheran's  possession. 


Correspon  deuce. 


ELECTRICITY  METERS  versus  CURRENT  LIMITERS. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  I  note  that  in  the  current  issue  of  The  Electrician 
Mr.  A.  H.  Dykes  refers  to  a  Paper  presented  by  Mr.  Hancock 
and  himself  "before  the  Institution  of  Electrical  Engineers  in 
1908,  and  that  in  this  Paper  it  was  suggested  that  a  current 
limiter  similar  to  the  one  that  we  are  manufacturing  should 
be  used. 

Although  apparently  the  jiossibility  of  such  an  aj)paratus 
had  been  discussed  before  ours  was  put  upon  the  market, 
yet  I  think  I  can  claim  that  the  Ediswan  limiter  is  the 
first  one  of  its  type  to  be  put  on  the  market  and  under 
these  circumstances  I  still  think  that  I  am  right  in  claiming 
it  as  a  new  device. — I  am,  &c., 

For  The  Edison  Swan  Electric  Co.,  Ltd., 
London,  E.  H.  Miller,) 

August  5th.  Sales  Blanager,  Inst,  and  Meter  Dept. 


AN  "ALL-ELECTRIC"  CONVENTION. 
to  the  editor  of  the  electrician." 
Sir  :    Regarding  the  "  All-Electric  "  Convention,  our  view 
is  that,  whereas  such  a  Convention  would  have  certain  advan- 
tages from  a  date  fixing  point  of  view,  these  would  be  more 
than  outweighed  by  :  The  necessarily  restricted  programme  of 
Papers  and  the  difficulty  of  securing  adequate  accommodation. 
You  will  find  yourself  confined  to  seaside  towns  in  the  ofi 
season  ;    and  last,  but  not  least,  we  think  that  the  social 
element,  which  is  such  a  pleasant  feature  of  some  of  these 
meetings,  would  certainly  sufier.     In  this  respect  you  will 
observe  that  we  difier  from  your  Editorial  note. — I  am,  &c., 
Metropolitan-Yickers  Electrical  Co.,  Ltd., 
A.  E.  DU  Pasquier, 
Manager,  Publicity  Department. 
Trafford  Park,  3Ianchester,  August  5th. 
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Obituary. 


Samuel  Alfred  Varley. 

We  regret  to  record  the  death  of  Mr.  Samuel  Alfred  Varley, 
A.M.Inst.C.E.,  which  occurred  recently  at  Winchester  at  the 
advanced  age  of  90.  By  his  death  one  of  the  last  li^^ng  links  with 
the  early  pioneer  days  of  electricity  has  been  severed,  as  it  is  recorded 
that  at  an  early  age  he  used  to  accom])anj-  his  father  to  a  little 
chapel  where  one  of  the  leadina  elders  was  Michael  Faraday,  to  whom 
he  was  taught  to  look  up  in  the  two-fold  capacity  of  reUgious  teacher 
and  scientific  exemplar.  With  such  early  beginnings  it  is  not  un- 
natural that  Mr.  \'artey"s  thoughts  were  turned  in  scientific  directions 
and  that  at  the  age  of  14  he  commenced  to  study  chemistry  and  to 
attend  every  scientific  lecture  to  which  he  could  obtain  access. 

In  1849,  when  electric  illumination  was  being  publicly  advocated 
by  Staite,  Jlr.  Varley,  in  conjunction  with  his  elder  brothers,  made 
numerous  experiments  on  the  subject  and  in  the  course  of  these 
experiments  constructed  with  his  own  hands  some  hundreds  of 
battery  cells.  Fortunately,  or  unfortunatelj',  the  troublesome 
manipulation  attendant  on  the  use  of  this  apparatus  caused  him  to 
turn  his  attention  to  magnetism.  As  a  result  of  his  researches  into 
tliis  subject  he  partly  constructed  a  machine  whose  leading  features 
were  field  magnets  of  bundles  of  tempered  steel  wires,  but,  chiefly 
through  not  ha%ing  command  of  engineering  tools,  the  apparatus 
was  left  in  an  unfinished  condition  and  was  never  completed. 

In  1852  Mr.  Varley  entered  the  service  of  the  Electric  Telegraph 
Company  and  assisted  in  some  experiments  on  the  retardation  of 
electric  signals  through  underground  and  submarine  cables.  In 
185.3  he  was  appointed  to  the  charge  of  the  telegraphs  of  the  Liverpool 
district  and  about  this  time  constructed  an  electric  chronograph 
to  measure  the  small  intervals  of  time  occupied  by  the  passage  of 
the  electric  signals  through  time  balls,  and  the  time  lost  in  the  dis- 
charging apparatus.  Mr.  Varley  also  made  the  time  ball  to  record 
automatically  the  fact  of  its  having  been  discharged,  so  that  the 
station  whence  the  signal  emanated  could  see  that  the  appartus 
had  acted  properly.  As  a  result  of  this  invention  he  was  sub- 
sequently entrusted  with  the  design  of  time  ball  apparatus  at  various 
places  abroad,  and  in  the  Spring  of  1855  was  placed  in  charge  of 
the  first  field  telegraph  used  in  war.  This,  of  course,  was  in  the 
Crimea,  and  after  the  fall  of  Sebastopo!  he  took  charge  of  the  sub- 
marine telegraphs  connecting  Constantinople  and  Varna. 

He  took  a  great  interest  in  the  electrical  problems  connected 
with  the  Atlantic  cable  and  his  views  were  embodied  in  a  Paper 
read  before  the  Institution  of  Civil  Engineers  on  "  The  Electrical 
Qualifications  Required  in  Laying  Submarine  Cables."  In  this 
Paper  he  took  up  an  attitude  of  ojiposition  to  the  electrical  advisers 
of  the  Telegraph  Company  in  which  attitude  he  was  supported  by 
Faraday.  In  a  Paper  read  before  the  Royal  Society  of  Arts  in 
1859  he  suggested  the  use  of  artificial  lines  which  have  since  proved 
of  such  value  in  connection  with  duplex  working. 

In  1866  he  constructed  the  first  machine  which  might  correctly 
be  termed  a  dynamo.  This  machine  is  now  in  the  museum  at 
South  Kensington,  and  for  its  invention  Mr.  Varley  was  awarded 
the  gold  medal  of  the  Inventions  Exhibition  in  1885. 

In  1876  he  patented  a  compovmd  wound  dynamo  which  landed 
him  in  trouble  with  the  Scotch  law  courts  on  a  patent  question, 
but  after  the  case  had  been  fought  to  the  House  of  Lords,  judgment 
was  given  in  his  favour.  The  commercial  value  of  this  invention 
was  not  realised  at  the  time  and  the  patents  were  allowed  to  lapse. 
But  some  years  after  when  a  claim  was  made  by  the  Brush  Corpora- 
tion for  priority  of  patent  rights  as  regards  the  compound  wound 
machine  the  priority  of  Varley's  patent  was  recognised. 

On  the  recommendation  of  Earl  Rosebeiya  Civil  List  pension  was 
awarded  to  Mr.  Varley  in  1894  and  on  the  recommendation  of  Mr. 
Balfour  this  was  increa.sed  two  years  later. 


Prize   For    An    Electricity   Scheme^ 

The  Local  Government  of  the  Province  of  LlEOE,  Belgium,  have 
been  closely  considering  how  best  to  re-organi.sc  their  existing  and 
projected  generating  stations  in  order  that  the  electrification  of  the 
Province  may  be  most  advantageously  effected.  In  order  to  assist 
them  in  the  solution  of  this  problem  they  are  offering  four  prizes, 
one  of  25  000  francs,  one  of  15  000  francs  and  two  of  10  000  francs, 
for  the  four  best  schemes  which  may  be  submitted  on  or  before 
March  1,  1922.  Full  conditions  as  to  this  competition  and  details 
of  the  present  position  of  electricity  supply  in  the  pnovince  may  be 
obtained  from  the  Governor,  Place  St.  Lambert,  Liege,  or  from  the 
headquarters  of  the  Technical  Department,  33,  Rue  Derchis,  in  the 
same  town. 


Wireless      Gommunication      BetM'een 
Po^ver  Stations  and  Sub-Stations.* 

Hy    COUNT     ARCO. 

Telephonic  communication  with  sub-stations  is  complicated  by 
considerations  of  exijense,  and  the  disturbances  caused  by  the  high- 
tension  overhead  lines  must  also  be  taken  into  account.  The  out- 
lines of  wireless  telephony  are  well  kno^vn.  Undamped  oscillations 
are  best  used  vdth  free  radiation.  But  the  amount  of  power  that  is 
required  increases  approximately  with  the  l/7th  power  of  the  dis- 
tance, and  further  difficulties  arise  o\\ing  to  the  number  of  stations 
that  must  be  erected. 

In  order  to  avoid  this,  it  has  been  proposed  to  use  the  existing 
overhead  wires,  and  to  transmit  the  energy  of  oscillation  along  them. 
This  has  great  advantages  from  different  points  of  view.  It  might 
be  thought  at  first  that  tliis  method  would  be  subject  to  the  ordinary 
telephonic  disturbances.  Consequently  communication  might  break 
down  just  at  the  moment  when  it  was  most  wanted.  But  it  has  teen 
found  by  experiment  that  this  is  not  the  case,  unless  all  the  trans- 
mission lines  are  simultaneously  broken  ;  in  aU  other  cases,  com- 
munication by  tireless  means  can  be  carried  out  in  spite  of  any  dis- 
turbance. The  slow'loss  of  intensity  along  the  line  gives  the  great 
advantage  of  being  able  to  work  with  much  greater  intensities  at  the 
receiving  end,  and  therefore  with  a  higher  factor  of  gafety  than  with 
free  radiation.  The  great  intensity  at  the  recei\ing  end  enables  the 
bell,  calling  attention  to  the  coming  message,  to  be  constructed,  in 
quite  a  simple  fashion,  and  atmospheric  disturbances  are  practically 
of  no  account.  No  doubt  other  difficulties  arise,  but  they  can  be 
overcome  in  the  present  state  of  our  know  ledge.  The  windings  of  an 
ordinary  transformer  are  a  Idnd  of  short  circuit  of  the  nature  of  a 
capacitj',  and  thus  ofifer  little  resistance.  The  trouble  from  light- 
ning arrester  coils  is  more  serious.  Their  high  resistance  can  be 
neutralised  by  antennas  arranged  along  the  line  in  such  way  as  to  be 
in  tune  with  the  liigh  frequency  sj'stem.  The  waves  pass  over  these 
electric  "  frogs  "  in  such  a  way  as  to  return  to  the  transmission 
lines. 

The  Golpa-Etjmmelsburo  Installatiok. 
The  German  Company  for  Wireless  Telegraphj'  has  dealt  with  a 
number  of  power  stations  in  the  country  districts  in  the  last  six 
months,  and  the  installations  work  quite  satisfactorily.  The  most 
important  of  these  are  that  at  Golpa-Rummelsburg,  dealing  with  a 
radius  of  135  km.,  and  that  at  the  Schichau  works  at  Elbing,  dealing 
with  rather  more  than  50  km.  The  periodicity  of  the  power  trans- 
mission lines  is  50,  and  that  of  the  liigh -frequency  oscillations  150  000 
or  200  000  ;  owing  to  this  difference  it  was  possible  to  diminish  the 
disturbances  by  the  use  of  special  compensating  devices  at  the 
receiving  end. 

For  suppljing  power  to  the  cathode-tube  generators  a  small  battery 
is  used  for  giving  a  small  currant  at  10  V  to  the  incandescent 
filament,  and  another  source  of  power,  generally  a  rotary  converter, 
giving  about  600  V  on  direct  current,  supplies  energy  to  the  anode. 
The  cathode-tube  is  then  connected  up  on  Meissner's  principle,  and 
delivers  an  absolutely  constant  amount  of  energy  at  a  known  ampli- 
tude and  frequency.  From  this  oscillating  circmt  the  power  is 
transmitted  to  the  line,  preferably  on  the  Lecher  system.  This 
consists  of  two  wires,  about  100  metres  long,  which  are  mounted  on 
the  masts  of  the  transmission  lines,  and  run  parallel  to  the  lines  for  a 
few  metres.  Both  \vires  are  coupled  through  a  coil  to  the  oscil- 
lating circuit  of  the  generator.  The  efficiency  of  tliis  kind  of  trans- 
mission is  only  high  when  the  two  wires  are  more  closely  coupled 
to  two  of  the  transmitting  lines  than  to  the  rest.  With  the 
ordinary  sj'stem  of  transmission  lines,  it  is  easily  possible  to  arrange 
them  so  as  to  be  nearer  to  two  of  them  than  to  the  third.  Thus 
there  is  very  little  free  radiation,  and  most  of  the  enejgj-  is  commu- 
nicated to  the  two  transmission  lines.  A  similar  arrangement  is 
used  at  the  recei\ing  end.  The  direct  current  is,  if  necessary, 
intensified  by  a  low-freq\iency  cathode-tube  and  then  transmitted 
to  the  telephone.  It  is  specially  necessary  to  see  that  at  the  receiv- 
ing end  there  are  no  uppes  vibrations  superimposed  on  the  direct 
current,  as  frequently  happens  with  djmamos,  commutators,  and 
brushes,  and  special  arrangements  must  be  made  with  this  object 
in  view.  By  iLsing  different  transmitting  wave-lengths  at  the  two 
ends  it  is  possible  for  both  persons  to  speak  at  the  same  time,  and 
this  has  undoubted  advantages.  The  difference  in  wave-length 
must  be  fairly  consideral)le.  Any  distm-bance  due  to  such  a  cause 
can  be  obviated  by  the  use  of  a  tuned  choldng-coil  circuit.  The 
wave-lengths  cause  certain  complications  if  there  are  a  number  of 
sub-stations  ;  but  it  is  possible  to  deal  with  this  by  automatic  appa- 

*  Lecture  delivered  before  the  German  Institution  of  Electrical 
Engineers  at  Hanover.  Abstract  from  the  "  Elcktrotechnische 
Zcitschrift," 
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ratus.  Modern  cathqde-tutes  have  a  very  high  vacuum,  and  give 
absolutely  constant  results,  if  the  auxiliary  apparatus  is  kept  in  good 
order.  Slight  changes  may  \x  due  to  alterations  in  the  dielectric, 
but  the  factor  of  safety  is  so  high  that  this  produces  very  little 
result.  With  this  directional  telephony,  the  intensity  at  the  receiv- 
ing end  is  very  high  ;  therefore,  if  a  simple  rectifier  is  used  it  is 
possible  to  employ  an  ordinary  moving-coil  instrument  or  a  polarised 
relay  of  high  sensitiveness,  which  can  be  provided  -with  contacts  and 
serve  as  a  relay  to  work  the  local  bell  circuit. 

CoMMtJNICATIOX    FN"    CaSE    OF    BeEAKDOWN. 

When  the  line  itself  is  injured  and  repairs  have  to  be  executed 
it  is  important  to  get  these  repairs  done  in  the  shortest  possible  time. 
Under  such  conditions  it  is  necessary  to  have  some  certain  method 
of  communicating  with  the  power  station.  Special  apparatus  has 
therefore  been  designed  for  this  purpose. 

This  is  either  portable,  or  can  be  conveyed  in  a  motor  car.  An 
emergency  antenna  is  used  similar  to  that  employed  under  ordinary 
conditions. 

Under  these  circumstances  it  wiU  be  found  that  the  ordinary 
telephonic  method  is  much  more  expensive  than  the  wireless  one 
without  being  in  any  way  superior  in  case  of  emergency.  But  this 
is  not  the  case  if  the  distance  is  less  than  20  km.  ;  principally  o%nng 
to  the  fact  that  as  yet  it  has  been  imj^ossible  to  devote  much  attention 
to  the  cheaper  design  of  small  apparatus.  Apparatus  has  usually 
been  designed  for  stations  of  a  given  size,  so  that  in  passing  from 
one  size  to  the  next,  there  is  generally  a  considerable  difference  in 
cost.  In  the  cost  of  maintenance,  the  expense  of  new  tubes  is  the 
greatest  item.  The  main  thing  is  only  to  use  the  tubes  when  they  are 
wanted  and  to  get  tubes  that  have  the  longest  possible  life.  The 
lives  of  tubes  have  been  much  improved  of  late,  and  further  improve- 
ments are  likely.  If  they  are  kept  at  a  low  temperatuw  the  life 
is  correspondingly  improved.  Xo  doubt  the  tubes  are  then  less 
efficient,  but  the  cost  of  a  little  extra  current  is  not  so  great  as  the 
cost  of  the  new  tube.  As  a  rough  estimate  it  can  be  stated  that  if 
there  are  20  conversations  a  day,  each  lasting  3  minutes,  the  annual 
working  costs  will  only  be  about  2  per  cent,  of  the  initial  capital 
outlay. 


The    Kent    Electricity    Area. 


B.A.  Edinburgh  Meeting. 


Details  of  the  Edinburgh  meeting  of  the  British  Association, 
which  is  to  begin  on  Wednesday,  Sept.  7,  have  now  been  issued. 
At  the  inaugural  meeting  on  that  day,  Sir  Edward  Thorpe  will  deliver 
his  presidential  address  on  "  Some  Aspects  and  Problems  of  Post- War 
Science — Pure  and  Applied."  The  work  of  the  sections  -n-ill  begin 
on  the  following  morning,  when  among  the  addresses  to  be  delivered 
by  the  sectional  presidents  will  be  the  following  :  Section  A,  "  Prob- 
lems of  Physics,"  by  Prof.  0.  W.  Richardson,  F.R.S.  ;  Section  F, 
'"  The  Principles  by  which  Wages  are  Determined,"  by  Mr.  W.  L. 
Hichens ;  Section  0,  "  On  Water  Power,"  by  Prof.  A.  H. 
Gibson.  f  -  ii-j 

A  number  of  evening  discussions  and  pubUc  lectures  will  be  given 
during  the  course  of  the  meeting,  among  them  being  one  by  Sir 
Oliver  Lodge  on  "'  Speech  through  the  Ether  ;  or.  The  Scientific 
Principles  Underlying  Wireless  Telephony."  Several  interesting 
excursions  in  the  neighbourhood  have  been  arranged. 


The  "Lamlok"  Sealed  Locking  Ring. 


The  rapid  development  of  electricity  supply  to 
small  houses  at  a  fixed  charge  per  lamp  per  week 
has  perforce  necessitated  the  introduction  of  some 
device  for  preventing  the  consumer  from  replacing 
the  lamps  originally  installed  by  those  of  a  higlier 
wattage,  and  so  improving  his  illumination  at  the 
supply  undertaking's  expense.  A  device  which, 
it  is  claimed,  meets  this  want  has  recently  been 
introduced  by  Messrs.  Lamlok,  Ltd.,  of  36,  Rust- 
hall-avenue,  Chiswick.  This  device,  wliieh  we 
illustrate  herewith,  is  an  adaptation  of  the  ordinarj' 
"  Lamlok "  locking  ring,  and  consists  in  using  a 
square  boss  instead  of  the  ordinary  round  boss 
on  the  ring.  Through  this  boss  holes  are  drilled 
for  the  insertion  of  a  wire  to  which  a  lead  seal 
can  be  attached.  So  long  as  the  seal  and  wire 
are  intact  it  is  certain  that  the  original  lamp  is 
stiU  in  place  and  all  is  well,  a  fact  which  the  in- 
spector can  ascertain  at  a  glance.   - 


The   "  Lajilok  ' 
Sealed  Rixg. 


In  .Jul}-,  1920.  a  committee  of  six  engineers  of  electricity  undertakings 
in  Kent,"  outside  the  area  of  the  London  &  Home  Counties  Electricity 
District,  was  appointed  to  investigate  the  existing  position  and  the 
potential  requirements  of  electricity  supply.  The  Committee's  rei)ort 
was  presented  to  the  Electricity  Commissioners  in  November,  but 
the  Commissioners  have  hitherto'been  too  busy  to  give  the  matter  con- 
sideration and  so  they  have  not  yet  come  to  a  decision  on  the  recom- 
mendations made  The  report  states  that  the  bulk  of  the  existing 
demand  in  the  western  portion  of  the  area  is  for  manufacturing,  for 
lighting  and  colliery  purposes  in  the  eastern  portion,  while  in  the 
central  area,  being"  mainly  agricultural,  electrical  developments  are 
practically  non-existent.  The  manufacturing  area  is  defined  as  that 
lying  approximatelv  to  the  north-west  of  a  line  drawn  through  Tun- 
bridge  WeUs,  Maidstone,  Sittingboume  and  the  coast.  The  eastern 
area"  lies  approximately  east  of  a  Une  drawn  a  Uttle  west  of  Whit- 
stable.  Canterburv  and  Folkestone.  The  only  generating  plants  m  the 
central  area  are  one  of  SOU  kW  at  Ashford,  belonging  to  the  South- 
Eastern  &  Chatham  Railway,  and  one  of  250  kW  at  Faversham. 

The  demand  for  electricity  for  manufacturing  purposes  in  the  western 
area  is  a  verv'  rapidly  increasing  one,  whereas  in  the  eastern  area  the 
Ughting  demand  is  increasing  at  a  more  normal  rate.  In  neither  area 
has  the  development  of  electricity  supply  attained  proportions  in  any 
way  comparable  with  the  more  highly  industriahsed  districts  of  Great 
Britam.  The  existing  position  of  "affairs  in  the  eastern  area,  however, 
is  likely  to  be  entirely  altered  as  the  existing  coUierj-  undertakings  in 
the  south-east  Kent  coalfield  become  fully  developed,  and  when  new 
collieries  are  sunk  in  the  undeveloped  portion  of  the  coalfield.  Another 
important  factor  wliich  may  in  the  future  influence  the  scope  and 
direction  of  electrical  development  is  the  electrification  of  the  South- 
Eastem  &  Chatham  Railway.  The  materiahsation  of  this  project 
might  influence  general  electrical  development  not  only  in  the  western 
and  eastern  areas,  but  also  in  the  inters-ening  agricultural  aiea,  al- 
together apart  from  the  possible  construction  of  the  Channel  Tunnel. 
Control  of  District. 

In  regard  to  the  immediate  problems,  the  Committee  think  that  the 
existing"  arrangements  are  not  adequate  to  deal  with  the  future  re- 
quirements of  the  district,  which  should  be  controlled  by  one  Joint 
Electricity  Authority,  although  in  the  first  instance  there  will  probably 
be  two  independent  areas  of  supply,  situate  in  east  and  west  Kent, 
respectively.  As  development  matures,  however,  it  may  'become 
desirable  to  link  up  these  two  areas.  Up  to  the  end  of  1919,  the  actual 
demand  on  the  stations  of  the  western  area  was  about  6  458  kW,  whereas 
the  demand  for  1923  may  approximate  to  15  120  kW  ;  when  tlie  S.E.  & 
C.  Railway  has  been  electrified,  however,  the  demand  may  reach 
27  420  kW!  The  total  generating  plant  in  the  area  approximates  to 
15  725  kW,  and  the  amount  of  three-phase  50-cycle  plant  totals  12  220kW 
of  which  a  considerable  proportion  is  of  modem  efficiency.  In  addition, 
there  are  important"  units  of  generating  plant  in  private  and  other 
stations,  e.g.,  Chatham  Dockyard,  &c.  Ignoring  the  financial  side  of 
the  matter,  it  would  appear  desirable  to  consider  whether  as  a  pre- 
liminary step  the  Maidstone  and  Chatham  generating  stations  should 
be  linked  up  to  form  the  nucleus  of  an  interUnking  system  for  the 
western  area,  which  might  gradually  be  developed  from  this  basis. 

The  major  portion  of  the  electricity  in  the  eastern  area  will  probably 
in  the  future  be  consumed  at  the  collieries  and  generated  by  means  of 
coal  produced  from  them.  A  preliminarj'  survey  indicates  that  con- 
siderable benefits  might  accrue  if  the  four  existing  collieries  were  linked 
up,  and  aI.so  connected  with  some  of  the  more  important  towns 
in  their  vicinity,  such  as  Dover,  Canterbury  and  Folkestone.  The 
effect  of  Unking  up,  with  the  benefits  of  improved  load  factor  and  in- 
creased stand-by  plant  to  which  it  would  give  rise,  would  probably  go 
a  long  way  towards  meeting  any  increased  demands. 

Electrittcation  op  S.E.  and  C.  Railway. 

The  S.  E.  &  C.  Railway  has  prepared  a  scheme  for  the  electrification  of 
the  hues  to  Chatham  and  Tonbridge,  and  in  the  not  far  future  electrical 
operation  of  the  main  and  Kent  coast  lines  will  be  considered.  The 
demand  for  electricity  which  would  arise  in  the  event  of  railway  electri- 
fication would  be  some  12  300-kW  in  the  Western  area,  and  13  200-kW 
in  the  Eastern  area.  For  railway  operating,  a  supply  of  three-phase 
current  at  25  cycles  is  desirable,  because  at  this  frequency  it  is  possible 
to  use,  for  the  production  of  direct  current  at  the  required  pressure  of 
1  500  V.  rotary  converters  of  proved  reliabdity,  and  of  compara- 
tively efficient  and  inexpensive  design-  On  the  other  hand,  the  whole 
of  the  modem  three-phase  plant  in  the  district  is  designed  for  the  genera- 
tion of  current  at  50  cycles,  and  in  order  to  convert  of  this  frequency 
to  direct  current  at  1  500  V,  it  is  necessary  to  use  either  comparatively 
costly  and  inefficient  motor  generators,  or  comparatively  unstable  and 
consequently  unreliable  rotary  converters.  The  Committee  feel,  there- 
fore, in  view  of  the  advantage  to  the  general  body  of  consumers,  of 
the  railway  being  suppUed  from  the  same  source  as  the  other  demands 
if  this  is  found  to  be  practicable,  that  the  Joint  Electricity  Authority 
should  examine  the  conditions  and  quantities  involved  before  coming  to 
a  decision  as  to  the  frequency  of  supply  to  be  ultimately  adopted  as 
standard  in  the  District. 

Conclusion-^. 

It  is  obvious  that  the  electricity  supply  of  the  district  as  a  whole  would 
be  very  much  improved  if  the  more  efficient  stations  were  interlinked, 
the  out-of-date  ones  scrapped,  and  further  demands  supplied  by  additions 
to  those  stations  most  favourably  situated  for  fuel,  water  and  access 
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or  by  a  new  generating  station  altogether,  which  combined  these  advan- 
tages. The  question  of  finance  is,  however,  tlie  dominating  factor. 
Before  any  scheme  or  schemes  on  the  lines  suggested  are  entered  upon  it 
would  be  necessary  to  know  where  the  money  is  coming  from  to  carry 
them  out,  and  upon  what  tei-ms  it  would  be  provided. 

The  following  is  a  summary  of  the  conclusions  arrived  at :— (1)  The 
di.itrict  under  review  is  at  present  inadequat<'ly  supplied  with  electricity, 
and  insufficienth-  organised  in  view  of  modern  developments.  There 
is  an  urgent  call  for  some  form  of  control  to  be  set  up  to  supervise  and 
mould  the  individual  tuidertakings  into  a  well  organised  whole. 

(2)  To  enable  this  to  be  done  a  joint  electricity  authority  should  be 
set  up  forthwith  for  the  district. 

(3)  To  commence  with  the  district  should  be  divided  into  two  main 
supply  areas,  viz.,  the  Western  area  and  the  Eastern  area,  with  the 
ultimate  aim  in  view  of  their  becoming  interlinked  and  forming  one 
complete  whole  as  far  as  transmission  is  concerned. 

(4)  The  most  promising  line  of  development  at  present  would  appear 
to  take  the  form  of  interlinking  the  best  of  the  three-phase  stations, 
on  lines  leading  to  an  ultimate  general  district  supply- 

(5)  If  any  organisation  is  to  be  set  up  to  deal  with  the  matter,  it  is 
important  it  should  be  fonned  at  an  early  date,  and  thereby  avoid  as 
far  as  possible  further  independent  action  in  capital  expenditure  tending 
to  prejudice  the  success  of  a  joint  comprehensive  scheme. 

(6)  It  should  be  left  to  the  Joint  Electricity  Authority  to  decide  upon 
what  periodicity  the  district  as  a  whole  should  ultimately  be  developed. 

Tlie  members  of  the  Committee  were  : — Messrs.  E.  0.  Forster  Brown, 
E.  E.  Hoadley,  H.  B.  Harvey,  J.  A.  Fordo,  A.  Raworth,  and  Thos. 
Hesketh  (acting  secretary).  An  appendix  to  the  Report  gives  particulars 
of  the  yearly  maximum  demand  of  the  stations,  the  existing  plant,  &c. 


Hydro-Electric  Works  in   Formosa. 

The  first  hydro-electric  undertaking  in  Formosa  was  started  in  1905' 
but  as  the  Government  decided  to  control  tlie  supply  of  electricity  it 
took  over  the  station,  which  was  on  the  Shanten  River  in  Taihoku 
Province.  A  second  station  was  opened  in  1909.  the  capacity  of  the 
two  being  about  4  000  H.p.  Between  1909  and  1917  three  other  works ' 
were  inaugurated  bringing  the  total  capacity  of  the  generating  sets  to 
11  200  H.p.  H.  M.  Consul  at  Tamsui,  Formosa  (Mr.  G.  H.  Phipps),  in 
a  recent  report  states  that  the  war  caused  an  increased  demand  for  electric 
power  and  a  project  has  been  formed  for  utilising  the  waters  of  the 
Dakusui  River  and  of  Lake  Candidius.  To  facilitate  the  carrying  out 
of  the  scheme,  the  Formosan  Government  decided  in  1919  to  float  a 
semi-official  .limited  liabiUty  company  to  take  over  all  the  Ciovemment's 
electrical  undertakings.  This  company  received  a  franchise  for  the 
Lake  Candidius  scheme  and  commenced  work  in  1920,  though  it  will  not 
be  completed  before  1924  or  1925.  The  estimated  cost  is  48  000  000  yen, 
of  wliich  the  civil  engineering  construction  work  will  take  19  900  000, 
nd  the  electrical  work  26  500  000  yen. 

Hydraulic  Det.\ils. 
The  scheme  pro\ides  for  leading  water  from  the  Dakusui-kei  (river) 
from  an  intake  in  the  Shimaigahara  region  into  Lake  Candidius,  a  moim- 
tain  lake  some  6  sq.  miles  in  area,  at  a  height  of  2  400  ft.  above  sea  level. 
At  present  it  is  gradually  drying  up,  but  when  waters  of  the  river  are  let 
in  its  surface  will  be  raised  75  ft.  The  waterway  from  the  Dakusui 
River  to  the  lake  will  be  12J  miles  in  length,  in  the  course  of  which  there 
will  be  12  tumiels,  five  covered  and  11  open  cuttings,  &c.  The  volume 
of  water  at  the  intake  on  the  Dakusui  River  will  vary  between  a  minimum 
of  300  cubic  ft.  per  second  and  a  maxinnim  of  1  600  cubic  ft.,  or  an 
average  of  954  cubic  ft.  This  will  allow  a  steady  flow  at  the  exit  from 
the  lake  of  900  cubic  ft.  per  second,  by  means  of  which  it  is  expected  to 
generate  a  maximum  of  140  000  h.p.,  or  100  000  kW  with  a  minimum 
of  65  000  kW.  It  is  hoped  eventually  to  construct  a  second  power  station 
some  4  miles  below  the  first.  A  fall  will  be  obtained  of  465  ft.,  and  it 
is  hoped  to  generate  a  maximum  of  02  000  h.p.  The  two  stations 
tofether  would  thus  produce  202  000  H.P.,  or  a  maximum  of  about 
14.")  000  kW.  On  the  completion  of  the  first  part  of  the  scheme  energy 
for  light  and  power  will  be  transmitted  all  over  the  island  and  the  entire 
alectrification  of  the  Government  railway  system  is  even  spoken  of. 

MODEKN  CONSTimCTIVE  METHODS. 

In  order  to  carry  the  plant  and  materials  required  for  the  works  a  rail- 
way is  being  built  from  Nisui  to  Monpaitan  on  the  same  gauge  as  the 
Formosan  Government  Unes  (3ft.  6  in.)  and  from  Ciai.shatei,  about  1  mile 
below  Jlonpaitan,  an  aerial  wireway  will  nm  to  a  i)oint  above  the  western 
shore  of  Lake  Candidius.  From  there  eoimection  will  be  made  with  a 
light  electric  railway  to  Suma-an,  2  miles  from  the  lake.  A  network  of 
other  light  railways  will  also  be  constructed  for  the  transport  of  plant 
and  materials,  and  altogether  33  miles  of  light  electric  railway,  20  miles 
of  push-ear  lines  and  10  miles  of  aerial  wirtways  are  being  eonstmct^d. 
For  the  supply  of  electric  power  for  running  the  light  railwaj-.s  and  wire- 
ways,  for  working  the  roek-driUs  for  piercing  the  tunnels,  &c.,  a  power 
station  has  been  erected  at  Hokusanko,  4  or  5  miles  below  the  town  of 
jHorisha,  in  the  gorge  of  the  Nanko  River.  A  concrete  dam  has  been 
constructed  with  an  intake  on  the  right  bank  of  the  river,  and  the  water 
will  be  led  through  tunnels  a  mile  in  length  to  the  power  station. .  The 
fall  of  water  at  the  station  will  be  172  ft.  The  station  btiilding  is  com- 
pleted and  the  ])lant  (two  turbines  of  1  200  H.p.  each  and  two  electric 
generators)was  to  have  been  ready  by  June, and  the  aerial  wireway  and 
light  railway  lines  are  all  expected  to  be  completed  by  the  end  o'f  this 
month. 


Pending  the  completion  of  the  big  scheme,  steam  power  stations  are 
to  be  constructed  at  Keelung  ajid  Shokwa  to  furnish  additional  suppUes 
of  light  and  power  for  the  needs  of  those  towns  and  vicinity.  The 
Keelung  station  has  been  begun  and  work  will  soon  be  commenced  on 
that  at  Shokwa.  Keelung  enjoj-s  the  advantage  of  cheap  fuel,  the 
principal  coalfields  in  the  island  being  situated  in  its  immediate  vicinity. 
FoRMos.\N  Electric  Power  Company. 

On  a  much  smaller  scale  than  the  Lake  Candidius  project  and  requiring 
less  time  for  completion  is  the  installation  now  under  construction  in 
the  Giran  district  of  Taihoku  Province  on  the  east  coast.  This  was 
begun  as  a  private  enterprise  of  the  Tainan  Sugar  Company,  but  the  big 
Taiwan  Electric  Power  Company  is  to  take  a  share.  Owing  to  financial 
stringency  it  was  decided  to  form  an  independent  company  under  the 
name  of  the  Taiwan  Denki  Kogyo  (Formosa  Electrical  Enterprise 
Company),  with  a  capital  of  6  000  000  yen  in  50  yen  shares,  of  which 
some  were  taken  up  by  the  Tainan  Sugar  Company,  some  by  the  Taiwan 
Electric  Power  Company,  some  by  individual  promoters,  and  the  re- 
mainder by  the  general  public.  The  company  may  eventually  be  amal- 
gamated with  the  Taiwan  Electric  Power  Company.  The  scheme 
provides  for  conducting  waterfrom  the  upper  course  of  the  Dakuaiu 
River  (Giran)  a  distance  of  about  5  miles  to  Lake  Kyukyute,  on  th^  bank 
of  which  a  power  station  will  be  built.  This  involves  the  cutting  of  a 
tunnel  over  half  a  mile  lotfg,  on  which  work  will  soon  be  commenced. 
The  foundations  of  the  power  station  are  nearly  completed.  The  site 
is  said  to  be  an  ideal  one,  and  there  are  other  sites  further  clown  the  river 
where  supplementary  power  stations  can  be  erected.  Work  was  begun 
in  June,  1920,  and  it  is  hoped  to  have  the  first  power  station  in  operation 
by  the  end  of  this  year.  A  faU  of  900  cub.  ft.  of  water  per  second  will 
be  obtained  and  the  installation  will  generate  7  500  kW.  A  large  pro- 
portion of  the  power  will  be  transmitted  to  the  city  of  Taihoku  (about 
27  miles  distant),  to  the  Taiwan  Electric  Power  Company,  which  will 
defray  the  expense  of  the  transniissiou  wires.  The  contract  for  the 
erection  of  the  installation  (other  than  the  transmission  lines)  has  been 
let  to  the  Okura  Gumi,  and  work  is  progressing  satisfactorily.  The  cost 
of  the  installation  is  estimated  at  471  yen  per  kW,  compared  with 
600  to  700  or  even  1  000  yen  per  kW  in  Japan.  The  Cjiran  district 
is  as  yet  undeveloped,  but  it  is  rich  in  coal,  timber,  sulphur  and  marble, 
and  it  is  hoped  to  use  the  power  produced  for  the  development  of  the 
local  resources.  The  marble  wUl  be  used  for  the  manufacture  of  carbide, 
and  eventually  it  is  intended  to  undertake  cement  manufacturing  and 
lumbering.  The  promoters  speak  of  starting  work  on  a  second  power 
station  in  1923  and  of  following  that  by  a  third.  On  the  completion  of 
the  latter  it  is  proposed  to  imdertake  the  production  of  nitrogenous 
fertiliser  from  the  air.  Projects  have  also  been  put  forward  for  the  utilisa- 
tion of  the  water  of  the  Daiko  river,  in  Taichu  Province,  and  of  the 
Dakko  river,  in  Takao  Province,  and  there  is  also  another  scheme  by  the 
Taito  Sugar  Company  in  Taito  Prefecture,  on  the  east  coast. 


Encouraging  Technical  Discoveries. 

For  electrical  engineers  one  of  the  outstanding  events  of  the  autumn 
publishing  season  will  be  the  appearance  of  a  book  by  Prof.  J.  A. 
Fleming,  F.R.S.,  entitled  "  Fifty  Years  of  Electricity — Memories  of  an 
Electrical  Engineer." 

The  biography,  and,  still  more,  the  autobiography,  of  any  worker  in 
science  and  engineering  of  the  eminence  of  Prof.  Fleming  must  be  so 
interconnected  with  progress  of  science  and  industry  itself  that  they 
cannot  be  separated  without  harm  to  both.  The  book  may  therefore 
not  inaptly  be  described  as  a  history  of  electrical  progress,  a  history 
in  which  not  only  is  the  matter  interesting,  but  the  style  in  which 
it  is  written  is  marked  by  a  simplicity  and  clarity  of  expression  which 
might  well  be  a  model  for  any  writer  of  jxjpular  science. 

In  an  opening  chapter  the  state  of  electrical  knowledge  prior  to  1870 
is  outlined,  while  subsequently  progress  in  telegraphy  and  telephony, 
in  dynamos,  alternators,  transformers  and  motors,  in  electric  lighting, 
heating  and  cooking,  in  storage  batteries,  railways  and  power  trans- 
mission ^re  dealt  with,  while  theory  and  measurements  and,  of  course, 
wireless  telegraphy  and  telephony  receive  their  share  of  attention. 

Prof.  Fleming  concludes  with  a  strong  appeal  for  the  organisation  of 
effective  methods  of  encouraging  teclmical  discoveries  and  improve- 
ments. "  Science,*'  he  remarks,  "  is  said  to  be  the  coy  mistress  who 
will  not  be  wooed  for  the  sake  of  her  dowry  of  useful  applications. 
...  If  we  could  have  peeped  into  the  laboratories  of  the  Royal 
Institution  in  Albemarle-street  in  the  autumn  days  of  1831  and  seen 
Faraday  busy  with  his  magnets,  copper  wire  and  discs  and  iron  bars 
we  might  perhaps  have  wondered  that  so  much  time  and  intelligence 
were  not  better  bestowed,  but,  as  we  have  seen,  those  epoch-making 
experiments  have  rendered  imperishable  service  to  humanity." 

Dr.  Fleming's  book  is  to  be  published  shortly  by  the  Wireless 
Press,  Ltd. 


As  the  outcome  of  their  experience  with  electric  traction  on  the  Norfolk 
and  Westeun  Railway  the  American  Railway  Engineering  Association's 
Committee  on  Electrification  states  that  44  000  V  for  transmission  and 
11  000  V  on  the  trolley  are  practicable  on  the  single  phase  system  for 
Unes  having  heavy  gradients  and  heavy  traffic,  and  that  electrification 
would  probably  effect  a  saving  of  at  least  12  per  cent,  of  the  total  annual 
expenditure  as  compared  with  steam  operation. 
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Simplex  Colliery  Lighting  System.  Wireless    Control    of   Locomotives. 


Considerable  attention  has  recently  been  devoted  both  to  the  improve- 
ment of  lighting  arrangements  in  collieries  and  to  the  provision  of  more 
efficient  safety  lamps  for  miners,  so  that  the  better  conditions  thereby 
obtained  enable  the  work  to-be  carried  out  with  more  ease  and  comfort. 
To  this  end,  Messrs.  Simplex  Conduits,  Ltd.,  of  Birmingham,  have 
placed  upon  the  market  a  range  of  flameproof  and  watertight  lighting 
bo-Kes  which  comply  with  the  latest  regulations  of  the  Mines  Department 
of  the  Board  of  Trade.  These  boxes  are  fitted  with  "  easy  wiring  " 
interiors,  and  with  clamping  and  bonding  glands  for  use  in  conjunction 
with  single-wire  armoured  twin  V  I  R.  cables  up  to  7/0-036ins.  They  are 
equally  suitable  for  use  with  Simplex  sciewed  conduit,  but  in  this  case 
detachable  screwed  conduit  glands  arc  employed. 


The  Simplex  colliery  lantern  and  box  illustrated  herewith  is  intended 
for  high  voltage  vacuum  lamps  up  to  60  VV,  while  a  bracket  lantern 
and  box  to  take  the  place  of  a  bulkhead  fitting,  and  a  lantern  and  box 
for  high-voltage  gasfilled  lamps  up  to  100  W  or  for  two  60  W  vacuum 
lamps,  are  also  made. 

The  general  design  and  the  interehangeability  of  the  component  parts 
render  the  system  both  efficient  and  inexpensive,  with  the  not  surprising 
result  that  it  has  proved  popular  with  colliery  managers. 


NeM'  Cars  for  the  Berlin  Tram-ways. 

A  recent  issue  of  the  "  Elektrotcohnische  Zeitschrift "  gives 
a  detailed  description  of  a  new  type  of  car  for  the  Berlin  municipal 
tramways.  These  cars,  which,  as  is  usual  in  Continental  practice, 
are  of  the  single-deck  type,  have  accommodation  for  .^1  persons, 
there  being  23  seats  and  nine  places  for  strap  hangers  inside  the  car 
and  for  no  less  than  19  straphangers  on  the  platforms. 

The  tare  weight  of  the  cars  is  12-9  tons,  the  maximum  width 
2'13  m.,  and  the  overall  length  10  m.  In  order  to  employ  the 
room  on  the  platforms  to  the  greatest  possible  advantage,  sliding 
doors  are  provided. 

Great  attention  has  been  paid  to  the  provision  of  proper  illu- 
mination, which  inside  the  car  is  obtained  from  five  metal  filament 
lamps  of  16  Heffner  candle-power.  The  usual  head  and  side  Ughts 
are  fitted  with  similar  lamps,  and  can  be  switched  over  as  required, 
depending  on  the  end  from  which  the  car  is  being  driven. 

These  cars  will  normally  be  made  up  into  a  series  of  trains  con- 
sisting of  one  motor-car  and  two  trailers,  and  arrangements  have 
been  made  whereby  the  Switching  on  and  off  of  the  lights  on  the 
trailers  is  effected  from  the  motor  car.  Supply  from  the  motor  car 
to  the  trailers  Ls  through  a  series  of  single-pole  plugs,  the  return 
circuit  being  thi-ough  earth,  and  the  whole  of  the  wiring  on  the 
trailers  being  dead  once  the  comiecting  plug  is  removed.  The 
motors  have  a  capacity  of  39  kW  at  .550  V  and  550  revs,  per  min., 
and  drive  the  road  wheels  through  1 :  5  tooth-gearing.  Electrical 
braking  is  effected  by  short  circuiting  the  motors,  brakes  being  pro- 
vided not  only  on  the  motor  car,  but  on  the  trailers  as  well. 


According  to  the  "  Revue  Gent-rale  des  Chemins  de  Fer,"  a  series  of 
tests  on  electrical  intercommunication  between  two  electric  locomotives 
driving  the  same  train  is  now  in  progress  between  Paris  and  Juvisy. 
The  system,  which  was  patented  in  1917  by  the  Orleans  Railway 
Company,  consists  of  an  arrangement  whereby  the  locomotive  at  the 
head  of  the  train  produces  a  jjeriodical  secondary  current  of  low  voltage 
and  relatively  high  frec^uency.  This  current  is  superimposed  on  the 
Ijower  current  and  is  transmitted  by  the  ordinary-  circuits  which  supply 
the  two  locomotives.  In  the  locomotive  at  the  end  of  the  train  selective 
receivers  are  installed  which  allow  different  effects  to  be  obtained 
according  to  the  form  of  the  current  transmitted.  These  secondary 
currents  are  used  principally  for  operating  the  contactor  and  braking 
equipment  and,  of  course,  avoid  the  use  of  a  driver  at  the  tad  of  the 
train.  It  is  considered  probable  that  the  experience  gained  with  this 
method  may  make  it  possible  to  develop  it  into  an  arrangement  whereby 
the  necessary  devices  can  be  operated  by  wireless.  The  arrangement 
is,  of  course,  more  useful  on  mountain  sections  where  locomotives  are 
used  at  both  ends  of  the  train  than  for  motor  trains  operated  by  an 
ordinary  multiple-control  system. 

It  would  be  interesting  to  know  further  details  about  the  arrange- 
ments employed  and  the  apparatus  used  before  pronouncing  an  opinion 
on  the  possibihty  of  using  "wireless"  in  this  way. 


Hydro-Electric  Po^wer  in  Ceylon. 

In  connection  with  proposals  for  the  development  of  wateb  powee 
IN  Ceylon,  the  Government  recently  sent  Mr.  H.  T.  Creasy,  assistant 
director  of  public  works,  to  study  hydro-electric  progress  in  Sweden. 
Mr.  Creasy  has  submitted  a  report,  but  it  is  mainly  devoted  to  the  con- 
ditions to  be  attached  to  concessions,  &c.  The  system  employed  in 
Norway,  under  which  the  State  controls  directly  the  water-power  rights 
and  derives  a  direct  revenue,  is  recommended  for  adoption.  The  Gov 
emment  is  also  considering  the  most  appropriate  means  of  and  the  most 
opportune  time  for  embarking  upon  development  work,  and  Mr.  Chapman, 
Director  of  PubUc  Works,  has  been  sent  to  Canada  to  examine  the 
working  and  administration  of  hydro-electric  plants  in  Onta,rio.  Mr. 
Wimalasurandra,  engineer  in  charge  of  the  Ceylon  hydro-electric  survey, 
is  to  report  on  the  Tata  hydro -electric  works  in  Bombay.  It  is  esti- 
mated that  in  Ceylon  energy  could  be  generated  at  |c.  per  unit.  The 
consulting  engineers  have  advised  the  Government  to  carrj-  out  the 
hydro-electric  scheme  on  its  own  account,  but  to  entrust  companies  with 
the  distribution  of  power  to  consumers. 

We  learn  from  "  The  Times  "  Commercial  Supplement  that  the  pre- 
liminary work  of  surveying,  levelling,  &o.,  in  connection  with  the  Laxa- 
pana-Aberdeen  Falls  water-power  scheme  is  nearing  completion.  It  is 
estimated  that  the  electrification  of  the  railway,  the  construction  of 
electric  tramways,  and  the  lighting  of  the  important  towns  of  the  island 
would  provide  a  sound  basis  for  a  hydro-electric  scheme.  There  are  also 
a  number  of  tea,  rubber  and  other  factories  which  would  take  electricity 
for  power  and  lighting  purposes  if  arrangements  could  be  made  to  meet 
their  power  requirements  on  a  fair  basis.  It  might  also  be  possible  to 
stabhsh  electro-chemical  industries  in  the  island. 


**The  Electrician"    at  Olympia. 

The  proprietors  of  TuE  Electrician  have  secured  a  prominent 
position  in  the  gallery  at  Olympia  (Stand  316)  at  the  forthcoming  Ship^ 
ping,  Engiueermg  and  Machinery  Exhibition  which  opens  on  Sept.  7 
and  closes  on  Sept.  28.  Copies  of  The  Electrician,  including  the 
recent  Marine,  Engineering,  and  other  special  issues,  which  are  a 
feature  of  the  journal,  will  be  shown.  In  addition  to  the  other 
publications  issued  by  Benn  Brothers,  Ltd.,  many  electrical  books  will 
be  exhibited,  and  copi  s  of  The  Electrician  Tables  of  Electricity 
Undertakings  and  the  Electrical  Trades  Directorv'  will  be  on  sale. 


Electric  Traction  in  Chile. 

The  conversion  to  electric  traction  of  the  Valparaiso-Santiago 
Railway  is  among  the  first  enterprises  undertaken  with  the  capital 
obtained  by  the  new  railway  loans  raised  by  Chile.  The  existing 
Valparaiso-Santiago  line  has  never  been  satisfactory  On  account  of  the 
hilly  circuitous  route  followed,  the  total  distance  of  120  miles  taking 
3  to  3i  hours  by  the  fastest  express.  The  new  line  proposed  will  shorten 
the  distance  by  nearly  40  miles  and  reduce  the  time  to  2^  hours.  In 
1914,  the  "  RaUway  Gazette  "  states,  the  Chilean  Government  decided 
on  the  construction  of  an  electric  Une  of  the  same  gauge  as  the  State 
line  now  connecting  the  capital  with  Valparaiso,  via  Casa  Blanca,  but 
there  has  always  been  considerable  opposition  to  this  route,  which,  to  a 
certain  extent,  has  prevented  ^construction  from  being  undertaken 
until  now.  In  the  absence  of  any  better  route,  however,  the  Casa 
Blanca  project  will  be  adhered  to. 

^'e  are  not  certain  whether  direct  current  is  to  be  used  or  whether 
Chile  is  to  be  a  devotee  of  the  single -phase  system. 
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Developments   in   Nitrogen  Fixation. 

A  statistical  supplement  to  the  tinal  report  of  the  Xitbogen 
Products  Committee,  which  has  been  compiled  by  Dr.  J.  A.  Harker , 
F.R.S.,  discloses  a  rather  disquietinjg  state  of  affairs  with  regard  to 
the  production  of  synthetic  nitrogen  in  this  country. 

It  is  pointed  out  that  whUe  the  synthetic  ammonia  factory  at 
Billingham,  which  was  designed  to  manufacture  about  60  000  tons 
of  ammonium  nitrate  annually  for  war  purposes,  was  commenced 
by  the  Ministry  of  Munitions  early  in  1918,  at  the  time  of  the 
armistice  it  was  only  a  very  little  advanced.  It  has  since  been  taken 
over  by  Messrs.  Brunner.  Mond  &  Company,  and  is  being  re-designed 
to  manufacture  peace  products,  chiefly  fertilisers.  A  subsidiary 
company,  which  will  have  a  capital  of  £5  000  000,  is  at  present  con- 
centrating upon  designs  for  an  initial  plant  to  produce  25  tons  of 
ammonia  per  day,  or  about  6  000  to  7  000  tons  of  nitrogen  annually. 
The  works,  however,  are  being  laid  out  so  that  production  may 
be  increased  to  100  tons  per  day,  and  afterwards  to  a  maximum 
capacity  of  300  tons  per  day,  or  about  80  000  tons  of  nitrogen 
annually.  The  original  site  is  being  extended  to  about  1  000  acres 
in  all.  and  this  increased  accommodation  will  give  ample  room  for 
the  development  of  the  whole  scheme,  including  the  manufacture  of 
a  niunber  of  by-products.  There  is  also  to  be  an  oxidation  plant  of 
a  capacity  of  10  000  to  12  000  tons  of  nitric  acid  annually. 

A  British  company,  the  Cumberland  Coal,  Power  &  Chemicals, 
Ltd.,  has  been  formed  to  erect  works  in  England  to  operate  the 
Claude  process  for  the  manufacture  of  synthetic  ammonia ;  whUe 
the  British  Cyanides  Company  are  continuing  at  Birmingham  their 
large  scale  experiments  on  fixation  of  nitrogen  by  the  process  em- 
ploying fuel-heated  furnaces.  Though  these  experiments  have  been 
partially  successful,  final  conclusions  as  to  the  ultimate  possibihties 
of  the  process  have  not  been  reached.  The  works  erected  at  Dagen- 
ham  by  the  Xitrogen  Products  Company  to  manufactiue  ammonium 
nitrate  during  the  war  period  from  cyanamide  by  the  Ostwald  pro- 
cess are  now  closed. 

From  the  report  it  also  appears  that  of  the  50  nitrogen  product 
plants  in  operation  throughout  the  world  not  one  is  estabhshed  in 
this  country,  and  only  two  are  to  be  found  within  the  Empire. 
Thus,  of  the  worlds  total  estimated  capacity  for  1920  of  671  300 
tons,  the  British  Empire  produced  only  12  800  tons,  all  of  which 
came  from  Canada.  On  the  other  hand,  Germany  has  secured  a 
predominant  position  in  this  field,  for  of  the  325  000  tons  credited 
to  the  cj'animide  process,  Germany  produced  120  000  tons,  while 
from  the  synthetic -ammonia  process  she  produced  300  000  tons,  the 
only  rival  being  the  United  States,  with  the  almost  negligible  figure 
of  8  000  tons.  Even  from  by-product  works  this  cou  ntry  only  pro- 
duced 100  000  tons,  against  Germany's  150  000  ton  s. 


Parliamentary  Intelligence 


INCREASED  TRANSPORT  CHARGES. 

Replying  to  Jlr.  Neville  ChaniburLain  (C.U. — Latlywood),  Mr.  Neal 
(Parliamentary  Secretary,  Ministry  of  Transport)  said  almost  all  Tram- 
way Undf.rtakixos,  ddcks,  and  canals  had  permanent  charging  powers, 
which  were  today  inadequate,  and  Parliament,  in  giving  authority  for 
temporary  increases,  delegated  to  the  Ministry  of  Transport  the 
responsibility  (after  consideration  by  an  AdWsory  Committee)  of  seeing 
that  the  charges,  though  adequate,  with  efficient  and  economical 
management,  should  not  be  excessive  in  the  interests  of  the  public. 
The  policy  to  be  pursued  in  this  matter  was  one  which  must  be  reviewed, 
having  regard  to  the  need  for  a  reduction  in  adminLstrative  expenditure, 
and  it  shijuld  be  possible  early  in  the  autumn  to  let  these  canal,  tramway, 
and  dock  undertakings  know  the  conclusion  arrived  at  by  the 
Government,  in  order  to  enable  them  to  decide  whet  her  private  legislation 
should  be  introduced  or  not. 

STONEHAVEN  WIRELESS   STATION. 

The  Assistant  Postmaster-Ckxerai.  (Mr.  Pike  Pease)  stated  in  the 
House  of  Commons  last  week  that  the  total  cost  of  operating  the  Stone- 
haven wireless  station  (including  engineering  maintenance,  interest  and 
depreciation)  for  the  year  ended  .June  .'50  is  estimated  at  lictwccn  £11!  000 
and  £14  000.  It  is  expected  that  this  cost  will  be  reduced  ilurinjr  the 
next  12  months,  owin'.;  to  the  reduction  of  the  bonus  and  the  introduction 
of  new  working  arrangements.  The  reception  of  messages  fi-om  com- 
municating stations  on  the  Continent  is  conducted  partly  at  Stonehaven 
and  partly  by  means  of  a  reccinnn  station  at  the  London  Central  Tele- 
graph Odice.  The  wireless  rat«8  to  the  Continent  are  the  same  as  the 
c  il)lc  riit-s,  except  that  the  wireless  rate  for  Press  traflic  for  Dcnmurk 
is  Id.  a  word,  compared  with  the  Press  rate  by  cable  of  1  Jd.  a  word. 


NEATH    EXTENSION    BILL. 

A  Select  Committee  of  the  House  of  Lords  has  now  passed  the  Bill 
for  confirming  the  provisional  order  sanctioning  the  extension  of  the 
borough  of  Neath.  The  only  opponents  were  Neath  Rural  Council  and 
they  withdrew  their  opposition  when  certain  clauses  had  been  adjusted. 

For  the  promoters,  Mr.  Clode,  K.C.,  stated  that  in  1908  the  Rural 
Council  purchased  the  electricity  undertaking  in  their  area  from  the 
South  Wales  Electrical  Power  Distribution  Company.  They  bought 
for  £7  000  what  had  cost  £40  000,  but  nevertheless  they  had  made  a  loss 
on  it.  Under  the  present  Bill  the  (Corporation  agreed  to  take  and  the 
Rural  Council  to  give  a  supply  of  electricity  to  the  new  area.  He  pointed 
out  that  the  Rural  area  was  a  large  one  and  the  Rural  Council's  works 
were  nearly  obsolete.  The  new  borough  was  likely  .to  develop  consi- 
derably and  would  require  large  su))plics  of  energy,  but  the  Corporation 
feared  inability  on  the  part  of  the  Rural  Council  to  supply  them.  They 
had,  therefore,  provisionally  agreed  to  take  a  bulk  supply  from  the  Power 
Company  in  certain  circumstances  and  on  Certain  terms. 

Mr.  Beveridge,  for  Neath  Rural  Council,  contended  that  if  this  clause 
were  confirmed  it  would  be  a  breach  of  an  undertaking  by  which  the 
company  bound  themselves  not  to  come  into  Neath  rural  area,  and  it 
would  admit  the  company  as  competitors  with  the  P.ural  Council.  He 
maintained  that  they  would  be  able  to  extend  whenever  necessary,  and 
the  Council's  electrical  engineer  was  called  in  support  of  this  view. 

Ultimately,  agreement  was  reached  between  the  parties.  In  regard 
to  electricity,  on  failure  of  agreement  between  Neath  Corporation  and 
Neath  Rural  Council  as  to  conditions  of  supply  the  Electricity  Com- 
missioners will  decide,  and  the  same  body  must  be  appealed  to  by  the 
Corporation  before  they  can  take  a  supply  from  the  Power  Company. 

FUTURE    OF    LIGHT    RAILWAYS 

The  Report  stauc  of  the  Railways  Bill  was  taken  in  the  House  of 
Commons  on  Monday,  and  Jlr.  Roberts  moved  the  omission  of  clause  72, 
which,  he  said  enabled  the  amalgamated  railway  companies  to  purchase 
light  railways  compulsorily.  The  amendment  put  down  by  the  Govern- 
ment did  not  meet  the  case,  as  it  only  covered  existing  light  railways, 
and  did  not  provide  for  the  future.  The  clause  would  destroy  the 
possibility  of  the  development  of  light  railways  in  future. 

Mr.  Neal  defended  the  clause,  which  was  inserted  in  the  interest  of 
Ught  railways.  The  history  of  those  railways  was  that  they  had  been 
starved  almost  out  of  existence  by  the  larger  companies  until  the  time 
came  when  the  larger  companies  had  been  approached  with  a  request  to 
take  them  over,  and  then  they  had  been  able  to  acquire  them  at  their  own 
price.  It  was  to  prevent  that  that  the  clause  had  been  put  in,  and  to 
secure  that  the  large  railway  companies  s'nould  no  longer  have  an  interest 
in  hindering  the  development  of  the  new  railways.  They  had  agreed  to 
exclude  anything  in  the  nature  of  street  tramways  from  the  clause,  and 
would  also  propose  that  it  should  not  apply  to  existing  undertakings. 

Mr.  Marshall  Stevens  said  there  were  21  light  railways  not  being 
taken  over  by  the  main  Une  railways.  Per  ton  per  mile  their  tonnage  was 
greater  than  the  tonnage  of  the  other  railways  of  the  country. 

Sir  E.  Geddes  disclaimed  a  desire  to  retard  tb'-  development  of  hght 
railways.  The  clause  would  give  fair  recompen  >  to  the  promoters  of 
light  railways,  and  make  larger  companies  look  i;;  ^jn  such  undertakings 
as  potential  friends  rather  than  enemies.  The  motion  to  omit  the  clause 
was  withdrawn,  but  an  amendment  was  accepted,  providing  that  the 
clause  should  not  apply  to  a  railway  in  the  nature  of  a  tramway.  An 
amendment  was  also  made  providing  that  the  clause  should  only  apply 
to  light  railways  authorised  after  the  passing  of  the  Act. 

The  Bill  was  read  a  thiid  time  on  Tuesday. 

TELEGRAPH  (MONEY)  BILL. 
In  moving  the  second  reading  of  the  Telegraph  (Money)  BiD  in  the 
House  of  Commons  on  Friday,  August  5,  Mr.  Kellaway  said  that  the 
£5  000  000  for  which  this  Bill  made  provision  would  last,  it  was  estimated, 
until  the  end  of  April  next  year.  By  that  time  he  hoped  the  Committee 
would  have  before  it  the  Rejjort  of  the  Select  Committee  on  Telephones. 
Practically  no  new  work  would  be  provided  for  out  of  this  sum.  It  was 
for  the  completion  of  contracts  which  had  been  made  and  work  which  was 
already  in  progress.  As  a  result  of  the  present  inadequate  equipment 
of  the  Post  Office  they  had  been  obliged  to  refuse  23  000  applications  for 
new  telephones.  During  the  two  and  a-half  years  ending  March  31  this 
year,  280  000  miles  of  underground  circuits  for  local  systems  had  been 
authorised,  and  of  these  200  000  miles  had  been  completed;  200  000 
miles  of  underground  circuits  for  the  trunk  system  had  been  authorised, 
and  76  000  miles  had  been  completed.  Of  new  exchanges  68  had  been 
ordered,  and  14  completed.  Of  ext^'usion  of  existing  exchanges  44  had 
been  ordered,  and  nine  completed.  The  three  main  trunk  routes  of  the 
great  trunk  cable  system  from  London  were  rapidly  approaching  com- 
pletion. With  regard  to  the  local  system  there  had  been  an  improve- 
ment in  efficiency.  The  time  taken  in  answering  calls  in  London,  which 
was  7-5  seconds  in  May,  1920.  had  been  brought  down  to  5'3  seconds  in 
May,  1921.  Ho  wished  that  the  financial  situation  of  the  country  made 
it  possible  to  go  into  a  very  large  extension  of  the  automatic  system,  but 
this  would  mean  a  heavy  cajiital  expenditure.  There  were  13  auto- 
matic exchanges  in  this  country,  which  were  working  satisfactorily. 

In  reply  to  Lieut.-Commanuer  Willlams,  Mr.  Kellaway  said  he  fully 
reaiised  the  im])ortance  and  necessity  of  developing  the  telephone  system 
in  the  rural  areas,  but  the  great  difficulty  in  these  districts  was  the 
prejudice  against  the  rural  jiarty-line. 

Mr.  Pike  Pease  agreed  with  Major  Entwistlo  on  the  necessity  for 
laying  more  underground  cables,  as  in  one  day  in  January  last  year 
40  000  lines  were  lost  in  about  two  hours. 
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Legal  Intelligence. 
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Marconi  Patents  in  Spain. 

A  verdict  in  favour  of  Marconi's  Wireless  Telegraph  Company  and  the 
Cia.  Nacional  de  Telegrafia  Sin  Hilos  has  been  given  in  the  Spanish 
Courts  in  the  joint  action  brought  by  them  against  the  Cia  Iberica  de 
Telecomunicacion  for  infringement  of  patents  relating  to  thermionic 
valves.  The  award  nullifies  certain  "  Telecomimicacion "  patents 
known  as  the  "  De  Forest  Audion,"  requires  defendants  to  hand  over  to 
plaintiffs  all  materials  manufactured  under  the  patents  concerned,  and 
orders  the  payment  by  the  Telecomunicacion  Company  of  an  indemnity 
to  be  fixed. 

Poplar  Councillors'  Appeal. 

The  appeal  of  the  Poplar  Bobough  Council,  and  certain  individual 
members  of  the  Council,  against  a  decision  of  the  Court  confirming  two 
orders  of  attachment  for  failure  to  comply  with  writs  of  mandamus 
directing  them  to  levy  rates  to  meet  the  precepts  of  the  L.C.C.  and  the 
Metropolitan  Asylums  Board,  came  before  the  Court  of  Apptal  last  week. 
In  giving  judgment  the  Master  of  the  Rolls  stated  that  witli  regard  to 
the  individuals  the  appeal  failed  ;  with  regard  to  the  Council  as  a  body 
the  appeal  must  be  allowed.  The  writ  against  the  Council  would  only 
go  for  the  committal  of  those  individual  members  who  had  been  parties 
to  the  joint  affidavits,  or  who  had  addressed  tlie  Court.  The  writ 
would  lie  in  the  office  until  the  end  of  the  month.  Lords  Justices 
Warrington  and  Younger  delivered  judgments  to  the  same  effect. 

A  Magnet  Steel  Contract. 

At  the  Leeds  Assizes  Mr.  .Justice  Greer  recently  heard  an  action  by 
Messrs.  H,  Backhouse  &  Company  (Sheffield),  Ltd.,  against  Mr.  Charles 
A.  Gardner  (trading  as  the  Sheffield  Magnet  Company)  for  the  recovery 
of  a  balance  of  £1  loS  and  damages  for  breach  of  contract.  The  action 
arose  out  of  a  contract  for  100  tons  of  magnet  steel  at  £15-i  a  ton 
which  was  to  be  guaranteed  mechanically  and  magnetically  and 
delivered  to  defendant  in  quantities  according  to  his  specification. 
Between  June,  1920,  and  February,  1921,  plaintiffs  dehvered  59J  tons, 
for  which  defendant  paid  £8  005  6s.  lid.  Plaintiifs  claimed  a  balance 
of  £1  157  133.  Id.  and  as  defendant  refused  to  accept  the  remaining 
40J  tons,  they  also  claimed  damages  at  £14  per  ton  for  breach  of 
contract,  amounting  in  all  to  £567. 

Defendant  admitted  the  claim  for  the  balance  of  account,  but 
disputed  that  for  breach  of  contract.  He  counter-claimed  £3  552  13s.  8d. 
for  damages,  caused  by  the  dehvery  of  defective  material,  loss  incurred 
by  plaintiffs  not  making  up  the  material  according  to  specification,  &c. 

After  hearing  the  evidence,  his  Lordship  said  it  was  to  be  noted  with 
regard  to  the  contract  that  nothing  was  said  about  the  composition  of 
the  material  which  was  to  be  supphed.  All  plaintiff  agreed  to  do  was 
to  satisfy  the  terms  of  the  contract,  and  guarantee  the  material 
mechanically  and  magnetically  sound  and  be  suitable  for  making 
magneto- magnets.  After  reviewing  the  evidence,  he  found  that 
defendant  had  failed  to  prove  that  the  steel  delivered  did  not'  comply 
with  certain  reservations  and  he  gave  judgment  for  plaintiffs  for  £1  375 
on  the  claim  and  also  on  the  counter-claim  with  costs. 

Rights  of  Apprentices. 

A  test  case  of  some  interest  to  engineers  and  apprentices  was  recently 
decided  by  Mr.  Justice  Sargant.  An  apprentice  fitter  and  turner  of 
Messrs.  Sir  W.  G.  Armstrong,  Whitworth  &  Company,  Ltd.,  sought  a 
declaration  to  estabUsh  his  rights  under  an  apprenticeship  deed.  The 
apprentice  (W.  W.  Bell)  was  bound  for  five  years  and  Clause  5  of  the  deed 
stated  that  "  the  working  week,  53  hours,  shall  constitute  a  working  week 
unless  the  hours  are  temporarily  reduced  by  the  employers,  in  which  case, 
if  the  apprentice  works  the  full  shortened  hours  for  the  time  being  he 
shall  be  presumed  to  have  worked  a  full  week  for  the  purpose  of  computa- 
tion of  the  period  of  his  apprenticeship."  In  April,  1920,  Bell  was  in  his 
fourth  year  of  apprenticeship  and  was  entitled  to  a  weekly  wage  of 
lOs.  6d.  for  a  week  of  53  hours,  but  as  the  result  of  a  general  trade  agree- 
ment the  weekly  hours  of  work  had  been  reduced  from  53  to  47  hours. 
After  the  armistice  there  was  a  cancellation  of  orders,  and  the  firm 
decided  upon  a  reduction  of  staff  and  upon  a  system  of  short  time.  The 
plaintiff  was  then  employed  for  47  hours  in  each  successive  fortnight  only 
instead  of  in  each  successive  week.  He  claimed  that  during  the  entire 
period  of  short  time  he  should  have  been  paid  at  the  full  rate  to  which  he 
would  have  been  entitled  had  he  been  employed  on  full  time.  Mr. 
Justice  Sargant  found  in  favour  of  the  apprentice  on  the  main  points  of 
his  claim.  He  said  that  a  power  to  reduce  the  apprentice's  hours  of 
work  and  his  wage  might  go  far  towards  rendering  the  indenture  of 
apprenticeship  unenforceable  against  the  apprentice,  and  the  Court  could 
not  adopt  a  construction  of  the  deed  so  antagonistic  to  the  interests  of  the 
plaintiff.  During  the  period  of  short  time  Bell  was  wrongfully  deprived  of 
approximately  half  the  wages  to  which  he  was  entitled  under  the 
indenture,  and  he  gave  judgment  for  that  amount.  Among  the  defences 
pleaded  was  custom,  but  his  Lordship  held  that  this  had  broken  down. 
There  was  no  universaUty  shown,  and,  even  if  custom  had  been  shown, 
he  would  have  thought  it  was  bad  as  being  contrary  to  the  terms  of  the 
indenture  and  also  bad  in  law.  With  regard  to  the  other  payments  to 
plaintiff,  however,  the  3s.  6d.  addition  made  in  1918  was  voluntary  and 
could  be  withdrawn  at  any  time  ;  neither  could  the  claim  to  the  additions 
under  the  Ministry  of  Munitions  Act  of  26s.  6d.  be  sustained.  As  to 
the  claim  relating  to  the  alleged  failure  of  defendants  to  give  Bell 
instruction,  his  lordship  said  defendants  had  fulfilled,  and  somewhat 
more  than  fulfilled,  their  obligation.  There  would  be  no  declaration 
on  the  lines  demanded,  and  there  would  be  no  order  as  to  costs. 


Electricity  Supply. 


It  is  proposed  to  light  Tividale  by  electricity. 

It  is  proposed  to  light  Tillicoultry  by  electricity. 

It  is  stated  that  a  company  is  to  be  formed  for  the  supply  of  electricity 
in  Ameseury. 

A  proposal  t  o  increase  the  charges  for  electricity  by  33  J  Jier  cent,  has 
been  adopted  by  the  Leicester  City  Council. 

Cambridge  Electricity  Supply  Company,  Ltd.,  has  pplied  for  an 
order  to  vary  the  maximum  prices  charged  to  consumers. 

Barnstaple  Town  Council  have  decided  to  defer  the  question  of  the 
condensing  plant  for  the  electricity  works  until  the  spring  of  next  year. 

Blackburn  Town  Council  have  decided  to  borrow  £221  500  in  con- 
nection with  the  new  generating  station  at  Whitebirk. 

A  committee  has  been  appointed  to  consider  the  establishment  of 
electricity  works  at  Thrapston. 

The  net  profit  on  St.  Annes  Electricity  Works  for  the  past  year  was 
£2  525  15s. 

The  Sleafobd  Urban  Council  has  applied  to  the  Ministry  of  Trans- 
port for  permission  to  increase  their  maximum  prices  from  8d.  to  lid. 
per  unit. 

For  the  three  months  ending  June  30  the  revenue  of  the  PvEDDITCh 
electricity  imdertaking  was  £3  502  less  than  for  the  corresponding  period 
last  year. 

The  net  profit  of  the  Loughborough  electricity  department  for  the 
past  year  amounted  to  £3  668  8s.  6d.,  an  increase  of  £2  533  19s.  2d.  on 
the  previous  year. 

Application  is  to  be  made  to  the  Electricity  Commissioners  by  the 
TuNBRiDOE  Wells  Lighting  Committee  for  sanction  to  borrow  £7  500 
to  erect  a  second  cooling  tower  at  the  electricity  works. 

To  meet  the  demandfor  currentfrom  the  Corporation  electricity  works 
at  Southend-on-Sea,  £114  000  is  to  be  expended  on  new  plant  at  the 
generating  station  in  London-road.  The  demand  increases  at  the  rat« 
of  1  000  new  consumers  annually. 

The  advisability  of  electrically  lighting  Woodstock  To%vn  HaU  is 
under  consideration.  The  electric-light  committee  have  submitted  an 
estimate  for  wiring  the  hall  amounting  to  £35.  This  does  not  include 
fittings. 

The  Electric  Lighting  Committee  of  Edinburgh  Town  Council  have 
decided  that  it  will  not  be  necessary,  as  stated  in  our  issue  last  week, 
to  increase  the  charges  for  power,  while  it  will  only  be  necessary  to 
increase  the  charges  for  lighting  from  4id.  to  4|d. 

The  terms  of  the  United  Steel  Company  to  supply  electricity  to  a 
certain  part  of  Lowca  being  considered  excessive,  it  was  arranged  at  a 
meeting  of  the  Harrington  District  Council  that  a  deputation  meet  the 
electrical  manager  and  management  on  the  question. 

We  understand  that  the  Rushden  Urban  Council  wiU  approve  an 
application  by  the  Northampton  Electric  Light  Company  to  supply 
electricity  in  iDulk  to  the  district  provided  the  company  bear  all  expenses 
in  connection  with  the  laj-ing  of  mains  and  the  reinstatement  of  the  roads. 

A  recommendation  of  the  Electricity  Committee  that  no  objection 
be  taken  to  the  inclusion  of  Stafford  in  the  area  provisionally  deter- 
mined by  the  Electricity  Commissioners  for  the  supply  of  electricity  in 
the  North- West  Midland  area  has  been  approved  by  the  Stafford  Town 
Council. 

The  Urban  Electric  Supply  Company  have  applied  for  an  order  to 
increase  the  maximum  price  of  electricity  at  Caterham  from  lOd.  to 
Is.  2d.  per  unit  as  from  Sept.  30.  The  minimum  quarterly  payments 
will  be  increased  in  the  winter  quarters  from  12s.  6d.  toJ7s.  6d.,  and  in 
the  summer  quarters  from  8s.  4d.  to  lis.  8d. 

Shrewsbury  electricity  undertaking  shows  a  deficit  of  £192  on  the 
past  year's  working,  the  outstanding  debt  less  sinldng  fund  available 
being  £14  552.  The  North-West  Midlands  Electricity  District  scheme 
is  viewed  favourably  by  the  committee.  Shrewsbury  will  have  two 
votes  on  the  .Joint  Electricty  Authority. 

Dissatisfaction  having  been  expressed  with  the  supply  of  gas,  the 
Beownhills  Urban  District  Council  have  decided  to  approach  the  Walsall 
Corporation,  the  Walsall  Wood,  Messrs.  W.  Harrison  (Browiihills)  and 
Conduit  (Norton  Canes)  Colliery  companies,  with  regard  to  the  supply 
of  electricity  to  Sheffield,  Walsall  Wood  and  Brownhills. 

The  Electric  Supply  Company,  Ltd.,  has  applied  for  an  order  to 
supply  electricity  in  the  Rural  District  of  Northwich  and  the  Parishes 
of  Ashton-by-Bi"edworth,  Pickmere,  Labley  Superior,  Labley  Inferior, 
Plumbley,  Bexton,  Toft,  Lower  Plover,  Mobberley  and  the  Urban 
Districts  of  Northwich,  MidcUewich,  Winsford  and  Knutsford. 

The  annual  figures  for  Paisley  Corporation  electricity  department 
show  that  6  683  000  units  were  sold  during  the  year,  an  increase  of  14 
per  cent,  over  the  previous  year.  The  income  for  the  year  was  £86  500, 
and  the  total  working  expenditure  £51  775,  leaving  a  gross  profit  of 
£34  725.  After  providing  for  interest  and  sinking  fund,  the  net  surplus 
was  £7  796. 

The  Urban  Electric  Supply  Company,  Ltd.,  have  applied  for  an 
order  to  increase  the  maximum  price  of  electricity  at  Weybridge  from 
lOd.  to  Is.  2d.  per  unit,  and  the  minimum  charges  from  12s.  6d.  to 
17s.  6d.upto  ISunitsforthc  winterquarters,  andfrom8s.  4d.  to  lls.Sd. 
up  to  15  units  for  the  summer  quarters.  '    i| 

A  committee  is  to  be  appointed  by  Clitheroe  Rural  District 
Council  to  confer  with  the  electrical  engineer  and  chairman  of  the  Black- 
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bnm  Corporation  Electricity  Committee  with  respect  to  the  extension 
of  the  electric  cable  to  Whaixey  with  a  view  to  supplying  that  and  other 
villages  with  electricity. 

PoBTRrsn  Urban  Comicil  Lighting  Committee  recommend  that 
application  be  made  to  the  Electricity  Commissioners  to  amend  the 
Portrush  Lighting  Order,  in  order  that  the  maximum  price  up  to  20 
units  be  £  I  6s.  8d.,  and  for  each  unit  above  20  units  Is.  4d.  The  maximum 
price  at  present  is  Sd.  per  unit. 

Sheffield  Electbic  Supply  Committee  hap  rejected  the  German 
offer  to  supply  a  10000  kW  generating  plant  for  £50  000.  The  lowest 
British  tender  at  current  costs  exceeds  £90  000,  and  the  buying  of  plant 
is  to  be  defernd.  It  is  hoped  that  prices  will  have  fallen  enough  some 
montlis  hence  to  enable  the  corporation  to  place  the  contract  with  a 
British  lirm. 

CooKHAii  To\vn  Council  has  recei%'ed  notice  o£  the  intention  of  the 
Rt.  Hon.  the  Lord  ileston,  K.C.S.I.,  Sir  George  Young,  Bart.,  of  Messrs. 
R.  N.  Caught,  and  H.  E.  Cooper  to  apply  to  the  Commissioners  for  a 
special  order  to  supply  electricity  to  part  of  the  parish  of  Cookham, 
which  is  in  the  area  of  the  JIaidenhead  Corporation.  The  Council  raise 
nO  objection  to  the  application. 

Stepnky  Council  has  recently  taken  up  various  loans  for  electricity 
supply  purposes.  Two  sums  of  £25  000  and  £15  000,  repayable  within 
20  years,  are  to  be  borrowed  from  the  L.C.C.  at  7  per  cent.,  a  sum  of 
£25  000  is  to  be  obtained  from  the  Royal  London  Mutual  Insurance 
Society  on  the  same  conditions  ;  £11  600  from  the  L'nion  Savings  Bank, 
and  £4  800  from  the  Hudderslield  and  LTpper  Agbrigg  Savings  Bank, 
the  two  latter  at  (H  per  cent,  per  annum. 

Se\-esoaks  Electricity  Company  has  asked  the  Urban  Council  for  an 
increase  in  the  charges  under  an  agreement  tor  the  supply  of  electricitv  ; 
in  the  case  of  pubUe  lighting  from  2d.  to  4Jd.  per  unit,  and  for  other  pur- 
poses from  4d.  to  Sd.  A  recommendation  that  the  company  be  offered 
50  per  cent,  increase  in  the  charge  laid  down  in  the  agreement  weis 
referred  back,  the  argument  being  that  by  adopting  it  the  Council  would 
be  pledging  themselves  to  stand  by  the  higher  rates. 

The  loss  of  £2  016  on  the  working  of  the  Wrexham  Electricity 
Works  during  the  year  ending  March  last,  and  the  further  loss  of  £2  353 
for  April,  May  and  June,  was  the  subject  of  a  special  meeting  of  the 
Wrexham  Town  Council.  It  was  pointed  out  that  the  expenditure  in 
several  cases  had  greatly  increased  the  estimates,  and  that  there  was 
room  for  great  economy  at  the  works.  After  a  long  discussion  con- 
sideration of  the  matter  was  adjourned. 

The  Wolverh.ujptos  Town  Council  hare  decided  to  support  the 
scheme  for  the  West  Jlidlands  area,  as  their  existing  generating  station 
will  be  fully  loaded  in  a  year  or  18  months  and  ""  saturation  "  on  the 
present  site  at  the  present  rate  of  development  would  be  reached  in  1927. 
It  is  estimated  that  a  saving  of  £2.50  000  in  capital  and  of  £50  000  a  year 
in  running  costs  will  be  obtained  by  this  course.  Extensions  to"  the 
generating  plant  at  the  municipal  power  station,  at  an  estimated  cost  of 
£137  000,  have  also  been  approved. 

The  cost  of  using  the  electric  craxes  was  discussed  at  a  recent 
meeting  of  the  Dublin  Port  and  Docks  Board.  Alderman  Byrne  said  he 
understood  that  the  two  shipyards  found  the  charges  for  using  the  100- 
ton  crane  prohibitive,  and  urged  the  necessity  for  looking  into  the 
question  in  order  that  these  cranes  should  be  used  instead  of  private  ones. 
The  matter  is  under  the  consideration  of  the  Finance  Committee. 

The  Electric  LiOHTrso  Company,  of  Newcastle,  co.  Down,  have 
notified  the  Urban  Council  that  they  cannot  accept  the  Council's  offer 
of  £300  for  renewal  of  the  street  lighting  contract  for  the  ensuing  year. 
The  Council  have  decided  not  to  increase  their  offer  and  to  have  the 
following  conditions  emtwdied  in  the  agreement  if,  on  further  considera- 
tion of  the  matter,the  company  would  accept  the  proposal  already  made  : 
(1)  That  the  cost  of  current  should  not  exceed  Is.  per  unit ;  (2)  that  no 
meter  rent  bo  charged ;  (3)  that  charge  to  private  consumers  be  made 
on  current  actually  consumed ;  (4)  that  an  improved  service  be  pro- 
vided ;  (5)  that  a  charge  not  exceeding  £2  2s.  be  authorised  for  testing 
and  conncitiiiL.'  liousc-s  in  which  the  installation  might  be  carried  out 
other  than  by  the  company. 

Owing  to  the  deficiencies  of  the  gas  supply  in  the  Strathaven  district 
it  is  projK)sed  to  use  electricity.  Lanark  County  Council  lighting 
committee  are  of  opinion  that  application  should  be  made  to  the  Elec- 
tricity Commissioners  for  an  order  to  embrace  the  whole  county  area. 
Before  coming  to  a  final  determination  it  has  been  agreed  that  the  Clerk 
shall  confer  with  the  Clyde  Valley  Electrical  Power  Company,  who  are 
laving  a  cable  along  the  Caledonian  Railway  line  from  Motherwell 
to  Carstairs,  as  to  the  jKissibilities  of  supplying  lurrent  for  the  Law  district 
being  obtained  from  them.  As  regards"  Strathaven,  the  Clyde  Valley 
Com])any  have  a  sub-station  at  Quarter,  and  it  is  suggested  that  it  might 
be  feasiljlc  to  take  a  supply  of  current  from  Quarter  to  Strathaven 
without  incurring  prohibitive  cost. 

There  was  a  heated  discussion  on  the  Belfast  electric  undertaking 
at  the  quarteriy  niceting  of  the  City  Council  last  week.  The  unsatisfactory 
state  of  afTairs  lias  long  been  known,  and  in  .lune  Messrs.  Preecc,  Cardcw 
&  Rider,  consultants,  drew  up  a  re-jwrt.  Inste^id  of  being  distributed 
to  the  Council,  as  agreed,  the  report  was  apparently  so  unsatisfactory 
that  it  was  handed  over  to  the  City  Accountant  for  examination.  A 
deputation  was  then  sent  to  London  to  interview  the  consultants,  to 
whom  the  report  was  later  returned.  A  motion  that  the  minute  referring 
to  the  return  of  the  report  be  deleted  and  that  every  member  of  the 
Corporation  be  furnished  with  a  cojiy  of  the  report  was  carried  without  a 
division. 


Municipal    Electricity     Accounts. 

St.  A^xe's  Urban  Council  have  appointed  a  sub-committee  to  confer 
with  the  Lytham  Urban  Council  regarding  an  immediate  supply  of 
electricity  to  Lytham.  The  amalgamation  of  the  two  districts  is 
expected  to  take  place  next  year. 

The  accounts  of  the  Melbourne  (Victoria)  electric  supply  department 
for  the  year  ended  Dec.  31,  1920,  show  revenue  £303  589  (compared  with 
£240  OS'l  in  1919),  gross  proht  £116  250  (£105  227),  and  net  profitf  38  977 
(£30  492),  the  whole  of  which  has  been  transferred  to  the  town  funds. 
Units  generated  were  50  673  371  (increase  of  10  698  723)  and  sold 
41  954  531  (compared  with  33  113  841). 

The  revenue  of  the  Luton  electricity  department  for  the  year  ended 
March  31  was  £107  376  (compared  with  £103  084  in  previous  year),  gross 
profit  £29  895  (£31  687)  and  net  profits  £8  1 10  (£15  39 1 ).  Units  generated 
were  11  995  262  (12  856  588)  and  sold  10  607  708  (11  010  326).  Motors 
connected  increased  from  9  962  kW  to  1 1  146  kW,  and  heating  appUances 
from  2  659  kW  to  3  073  kW.  Total  maximum  supply  demanded  was 
6  315kW(5  620kW). 

Brighton  electricity  department's  accounts  for  the  year  ended 
March  31  shows  revenue  £109  019  (compared  with  £158  062  in  previous 
year),  and  gross  profit  £60  360  (£52  307).  Interest  required  £17  296 
(£17  301),  sinking  fund  £17  077  (£19  740),  and  income  tax,  &c.,  £13  468 
(£1892),  leaving  net  profit  £11859  (£13  374).  Total  costs,  including 
capital  charges,  were  3o6d.  (3- lid.)  per  unit.  Maximum  load  on  feeders 
was  6  286  kW  (5  349  kW)  and  load  factor  20-4  (23-5)  per  cent.  Units 
sold  were  11  261  408  (11  002  835). 

The  accounts  of  the  Croydon  Electricity  Committee  for  the  j'ear  ended 
March  31,  1921,  show  a  loss  of  £25  161  15s.  7d.  Tliis  is  mainly  due  to 
the  heavy  interest  on  the  new  machinery,  which  has  only  just  started 
work,  to  high  wages  and  to  coal  costs,  which  were  about  31  per  cent, 
more  than  in  the  previous  year.  Councillor  E.  W.  Gough,  the  chairman 
of  the  Electricity  Committee,  estimates  that  even  if  coal  remains  at  the 
present  price  and  the  output  does  not  increase  £26  000  will  be  saved 
during  the  coming  year  owing  to  the  new  plant.  The  report  was  adopted. 
The  report  of  the  Norwich  Electricity  Committee  shows  that  the 
gross  revenue  for  the  year  amounted  to  £135  499  9s.  4d.,  and  the  working 
expenses  to  £94  692  9s.  7d.,  leaving  a  gross  balance  of  £40  806  19s.  9d. 
After  allowing  for  equipment  of  sub-stations,  wages  of  permanent  staff 
in  connection  with  new  plant  purchased  out  of  loan,  a  3i  ton  electric 
wagon,  garage,  charging  equipment,  new  meters,  &c..  there  remains  a 
balance  in  the  appropriation  account  of  £32  642  2s.  2d.,  which  is  absorbed 
in  the  business  as  working  capital.  The  report  has  been  adopted  by  the 
City  Council. 

For  the  year  ended  March  31  the  revenue  of  West  HaSi  electricity 
department  was  £456  505  (against  £380  013  in  previous  year),  and  gross 
profit  £82  064  (£69  236).  Repayment  of  capital  required  £29  871 
(£26  834)  and  interest  on  loans  and  special  charges  £29  737  (£28  051), 
leaving  net  profit  £22  456  (£14  350).  Average  revenue  per  unit  was 
2-25d.  (l-97d.),  and  total  cost,  including  capital  and  special  charges, 
214d.  (l-9d.).  Units  generated  were  53  459  147  (49  701  886),  and  sold 
45  095  784  (41628  476).  Maximum  loads  were  17  995  kVA  and 
14  970  kW. 

Sunderland  Tramways  Department's  accounts  for  the  year  ended 
March  31  show  revenue  £158  105  and  working  expenses  £136  668. 
Interest  required  £5  277  and  repayment  of  capital  £8  660,  leaving  a 
balance  of  £7  560,  but,  after  pro  \"iding  for  income  tax  £8  149.  bank  interest 
£54,  Wheat  Sheaf  improvement  £140,  and  cost  of  Burdon-road  pay 
office  and  shelter,  £359,  there  was  a  net  deficit  of  £1  142.  Passengers 
carried  were  32  574  618,  compared  with  31  034  178  and  car-miles  run 
1  647  61S  (1597  525).  Traffic  revenue  per  car-mile  was  22-9d.  and 
working  expenses,  including  power,  were  19'9d. 

The  capital  expenditure  of  the  Borough  of  Stepney  electricity  under- 
taking at  March  31  last  was  £744  719;  the  amount  of  loans  redeemed 
was  £248  102,  leaving  £497  190  outstanding:  the  year's  income  was 
£232  835  ;  revenue  expenditure  (including  interest  and  repayments  of 
loans  £46  982)  £223  4,59,  leaving  a  surplus  of  £9  376.  In  order  to  meet 
certain  other  expenditure  amounting  to  £17  793  a  sum  of  £8  417  was 
transferredfrom  the  reserve.  The  total  reserve  at  the  end  of  the  year 
amounted  to  £30  804.  The  costs  per  unit  for  fuel  and  wages  as  com- 
pared with  those  in  1913  showan  increase  of  185  percent.  During  the 
year  502  services  were  connected,  which  is  the  largest  number  in  any 
year. 

The  Ipswich  electric  supply  department  accounts  for  the  year  ended 
March  31  show  total  revenue  £90  854,  compared  with  £75  310 in  previous 
year,  and  working  expenses  were  £61  682,  against  £51  804.  Interest 
required  £9  390,  agtiiust  £6  607,  repaj-ment  of  loan  £11  133  (£8  415), 
and  the  net  profit  was  £8  648  (£8  443),"  of  which  £7  981  has  been  placed 
to  reserve  or  renewals  fund.  Maximum  supply  demanded  was  3  438  kW 
(2  372  kW).  Motors  connected  aggregate  6  082  (5  567).  Horse-power 
units  generated  were  7  174  805"  (5  812  921),  and  sold  5  464  955 
(4  695  046).  The  engineer  and  manager,  Mr.  F.  Ayton,  says  in' his 
report  the  profit  on  the  work  of  the  installation  department  was  £667,  or 
just  over  5  per  cent,  on  the  turnover,  after  meeting  cost  of  canvas.sing 
and  advertising,  while  the  profit  on  the  electric  vehicle  garage  was  £83, 
or  10-94  per  cent.  In  addition  to  this,  the  units  sold  through  the  garage 
department  brought  in  a  revenue  of  £582,  and  the  current  was  taken  off 
the  peak.  In  spite  of  the  fact  that  cost  of  coal  per  unit  increased  from 
l-067d.  to  l-105d.,  the  coal  used  per  unit  was  only  4-95  lb.,  against 
6-15  lb.  Mr.  Ayton  is  certain  that  the  department  will  benefit  from  the 
showroom  wliichis  to  be  established  when  suitable  premises  can  be  found. 
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Electric  Traction. 

Birkenhead  tramways  show  a  loss  of  £4  000  mi  the  first  quarter's 
running,  and  a  decrcaseo!  1  300  000  passengers.  The  fares  and  stages 
are,  therefore,  to  be  revised. 

Traffic  returns  of  the  L.C.C.  tramways  for  the  week  ended  Aug.  3, 
covering  the  main  hoUday  period,  show  receipts  amounting  to  £104  074 
as  compared  ivith  £89  661  in  the  corresponding  week  last  year. 

Leith  tramways  were  nm  at  a  loss  of  £4  640  during  the  past  year, 
the  balance  in  hand  now  being  reduced  to  £1  914.  It  is  proposed  to 
mei'ge  the  Edinburgh  and  Leith  tramways  for  accounting  purposes  as 
soon  as  possible. 

An  L.C.C.  tramcar  left  the  tramlines  and  mounted  the  pavement  in 
High-street,  Lewisham,  on  Tuesday,  knocking  down  and  slightly  injuring 
a  cyclist.  The  tramear  dropped  its  plough  and  some  of  the  castings  of  the 
undercarriage  were  smashed. 

Acting  on  the  advice  of  its  Parliamentary  Crtmmittee,  the  Gateshead 
Town  Council  have  decided  not  to  purchase  the  tramway  undertaking 
on  the  terms  provided  in  the  Gateshead  Tramways  Act  of  1899,  the 
conditions  of  purchase  laid  down  by  the  Act  being  considered  impossible. 

A  3s.  reduction  in  the  wages  of  tramway  employees  throughout 
the  country  comes  into  operation  nest  week.  This  reduction  is  automatic 
underthe  wages  scheme  adopted  by  the  N.J.I. C,  and  affects  about  50  000 
employees. 

The  application  of  the  Newcastle  City  Council  to  construct  a  light 
rajlway  through  Gosforth  Park  has  been  approved  by  the  Light  Rail- 
way Commissions,  subject  to  the  passing  of  a  formal  resolution  by  the 
Council  as  to  the  compliance  of  the  Corporation  with  the  requirements 
of  the  Light  Railways  Acts. 

The  receipts  of  Nottingham  tramways  during  the  past  year  amounted 
'  to  £403  114,  an  increase  of  £24  167,  or  0-14d.  per  mile  over  the  previous 
year.  For  the  same  period,  however,  the  total  working  expenses 
increased  by  £71  137,  or  3-02d.  per  mile,  leaving  a  balance  of  £37  7o2, 
against  £84  723  in  the  preceding  year. 

The  Ipswich  tramways  accounts  for  the  year  ended  March  31  show 
income  £50  341,  compared  with  £47  954  in  previous  year,  and  working 
expenses  £51  942  (£46  387).  After  providing  for  interest  artd  repayment 
of  loan,  there  was  a  net  deficit  of  £7  802  (£4  151).  Total  revenue  per 
car-mile  was  18-518d.  (17-248d.),  and  working  expenses,  including  power, 
were  19-107d.  (16-684d.).  Passengers  carried  were  6  170  242,  compared 
7  474  338,  and  car-miles  run  652  420,  against  667  260. 

The  accounts  of  Brighton  tramways  department  for  the  year  ended 
March  31  show  total  revenue  £131  478  (against  £116  839),  and  gross 
profit  was  £20  803  (£18  680).  After  providing  for  capital  charges,  the 
net  surplus  was  £2  387  (£1  981),  and  this  has  been  transferred  to  reserve 
and  renewals  fund.  Total  revenue  per  car-mile  w-as  24-77d.  (23-29d.) 
and  working  expenses,  including  power,  were  20-8o4d.  (19-52d.). 
Passengers  carried  were  16  268  035  (20  441351),  and  car-miles  run 
1273  787  (1203  961). 

The  accounts  of  the  Belfast  tramways  department  for  the  past  year, 
which  were  adopted  by  the  Council  last  week,  show  revenue  £601  184, 
compared  vrith  £545  348  in  the  previous  year,  and  working  expenses 
£503  555  (against  £379  088).  Interest  required  £51  393,  sinking  fund 
£43  215,  income  tax  and  simdiy  charges  £23  021,  and  depreciation  and 
renewals  £25  000,  a  total  of  £142  629,  against  £134  325  in  the  previous 
year,  the  increase  being  mainly  due  to  increased  income  tax.  The  net 
result  was  a  deficit  of  £39,635,-  compared  with  a  surplus  of  £3  515  of  last 
year.  Total  revenue  per  car-mile  was  22-85d.  (against  20'85d.)  and 
working  expenses  were  19'14d.  (14'49d.).  Passengers  carried  were 
100  643  705  (95  761  171). 

The  total  revenue  of  the  Edinburgh  Corporation  tramways  for  the 
year  ended  May  was  £611  703,  and  the  working  expenses  were  £514  118. 
The  amount  require<l  for  interest  and  sinking  fund  was  £67  661,  and  the 
surplus  was  £29  924.  After  jiaying  for  special  exjienditure  and  taking 
into  account  the  deficit  of  £21  690  from  last  year,  there  is  a  balance  of 
£1  599  to  be  carried  forward.  Mr.  Pilcher  states  that  there  is  a  brighter 
outlook  for  the  undertaking.  The  increased  receipts  received  since  the 
fares  were  raised  in  September  will  be  maintained  throughout  the  summer, 
and  on  the  other  hand  the  cost  of  material  is  decreasing  steadily  and  the 
wages  in  the  industry  are  to  be  regulated  according  to  the  cost  of  living. 
The  revenue  of  the  Leith  electric  system  showed  an  increase  of  £5  494 
for  the  year,  which  is  considered  satisfactory,  seeing  that  there  was  no 
increase  of  fares  during  the  period. 

Personal  and  Appointments. 

5Ir.  A.  .J.  Hailwood  has  been  awarded  the  Moseley  memorial  prize 
in  physics. 

Mr.  A.  S.  Black,  chief  engineer  of  Southport  electricity  department, 
has  been  selected  by  Ipswich  Electricity  Committee  to  succeed  Mr.  Frank 
Ayton  as  chief  engineer  and  manager  of  the  electricity  supply  and 
tramways  departments. 

Mr.  A.  L.  Tester,  A.M.I.E.E.,  who  joined  the  firm  of  Messrs.  WilUams 
&  Williams,  Ltd.,  engineers  and  metal"  casement  manufacturers,  of 
Chester,  towards  the  end  of  last  year,  has  just  been  appointed  sales 
manager  to  Mr.  P..  A.  Williams,  managing  director.  Mr.  Tester  will 
control  the  sales  organisatif>n  from  the  Sardinia  House  office  in  Kingsway, 
London,  VV.C.2.,  and  will  give  personal  attention  to  the  requirements  of 
clients. 


Imperial  and  Foreign  Notes. 

The  net  profit  of  the  Hongkong  Elkctkic  Cu.mi'anv,  Ltd.,  for  1920 
was  S464  910  and  a  dividend  of  Sl:50  per  share  has  been  paid. 

A  larac  wireless  receiving  station  is  to  be  erected  in  Montreal  under 
the  owniership  and  operation  of  the  Marconi  Wireless  Company  of 
Canada. 

Apparently  the  course  of  electricity  development  runs  no  more 
smoothly  inSoTJTH  Africa  than  in  tliis  country.  The  South  African 
Institution  of  Engineers  is  objecting  to  the  proposed  constitution  of  the 
Board  which  is  to  deal  with  the  Union's  electricity  scheme  on  the  grounds 
that  it  will  be  impossible  to  get  impartial  views  from  them. 

Provided  the  prices  for  material  are  not  prohibitive  it  is  hoped  to 
proceed  with  the  electrification  of  the  main  railway  line  between  Durban 
and  Pietermaeitzbttrg  as  the  estimated  saving  to  the  Government  is 
40  per  cent.  The  electrification  of  the  Capetown-Simonstown  suburban 
line  is  to  stand  over  for  the  present. 

Since  June  12  the  inhabitants  of  Durban  (Natal)  have  been  without 
a  tramway  service  as  the  Corporation  could  not  accede  to  the  demands  of 
the  tramway  employees  who  went  out  on  strike.  The  recent  municipal 
elections  were  fought  exclusively  on  the  strike  and  the  ratepayers  have 
now  endorsed  the  Council's  attitude  in  refusing  to  submit  the  points  in 
dispute  to  arbitration. 

In  ordering  Indian  Government  Stores  in  future  attention  is  to  be 
paid  to  certain  rules  laid  down  for  the  encouragement  of  Indian  manu- 
factures, but  stores  which  have  to  be  imported  are  to  be  procured  by 
indent  upon  the  London  Stores  Dept.  Exceptions  are  to  be  made  in 
the  case  of  big  works  of  construction  and  branches  oi  British  manufac- 
turing firms  established  in  India. 

It  is  reported  that  20  to  25  miles  of  electric  tramway  are  to  be  con- 
structed in  Peking,  and  it  is  probable  that  plant  and  materials  wiU  be 
required. 

A  new  directorate  has  been  formed,  under  the  control  of  the  leading 
commercial  banks,  to  reorganise  the  several  establishments  of  the  Ilva 
Iron  and  Steel  Works  of  Italy,  which  have  suffered  severely  from  the 
general  depression  in  that  industrj'. 

The  hydro-electric  plants  in  Italy  at  the  end  of  1920  numbered 
387  with  a  total  capacity  of  1  152  131  h.p.  These  figures,  it  is  stated, 
do  not  include  plants  of  less  than  200  H.P.  The  plants  in  course  of 
construction  number  54  with  a  potentiality  of  359  213  h.p. 

The  problem  of  utilising  THETiDESforgeneration  of  electrical  energy 
has  recently  been-*eceiving  a  good  deal  of  attention  in  France  with  so 
much  success  apparently  that  the  Jlinister  of  Public  Works  has  authorised 
the  erection  of  an'cxperimental  station  with  a  capacity  of  5  000  h.p.  at 
Aber-Vrach  Bay  in  Brittany.  A  dam  150  metres  in  length  will  be  buUt 
to  enclose  the  necessary  water. 

A  scheme  involving  the  construction  of  a  barrage  70  metres  in  heigh' 
at  Stechovice,  near  Pkague,  has  been  submitted  to  the  Minister  of 
PubUc  Works.  This  barrage,  situated  30  kilometres  south  of  Prague, 
would  produce,  it  is  stated,  over  2.50  000  000  kWh  a  year,  and  would 
save  Czecho -Slovakia  60  000  wagons  of  coal. 

The  Prusswn  Tr.4De  Ministry's  Report  for  July  states  that  there  is 
renewed  activity  in  almost  all  branches  of  industry  and  higher  prices 
have  stimulated  bu^nng.  The  heavy  iron  industry  was  well  occupied 
and  prices  were  finu.  Machinerj'  orders  for  home  and  foreign  markets 
were  fairly  good.  The  electrical  branch  is  rapidly  improving  and 
building  activity  has  caused  a  demand  for  installation  material.  There 
is  also  a  demand  for  smaU  and  medium-sized  motors.  The  cable 
industiy  improved  and  the  telephone  branch  received  man}'  State 
orders. '  The  fine  mechanical  and  optical  industries  have  not  yet  gained 
anything  from  the  general  increase  in  business. 

Educational. 

The  Honoui-s  Lists  of  the  B.Sc.  (Engineering)  Examination  of  the 
London  University  have  been  issued  and  27  internal  and  five  external 
students  secured  first  class.  Between  60  and  70  names  figure  in  the 
second-class  list. 

The  Roll  of  War  Service  of  the  University  of  London  Officers' 
Training  Corps  has  been  published  by  the  Jlilitary  Education  Com- 
mittee of  the  University,  from  whom  it"  may  be  obtained  at  46,  Russell- 
square,  W.C,  at  the  price  of  one  guinea  upwards,  according  to  the 
binding.  The  work  is  divided  into  three  sections.  Section  I.  contains 
the  names  and  other  particulars  of  the  665  officers  who  fell  in  the  war 
who  were  members  or  former  members  of  the  contingent :  Section  II. 
records  1726  honours  and  distinctions  awarded  to  1  068  officers ; 
Section  III.  gives  particulars  of  4  276  officers  and  former  officers  and 
cadets  who  served  as  officers  during  the  war.  The  appendices  contain 
statistical  and  historical  information. 

The  proposed  University  of  Jerasalem,  the  foundation  stones  of  which 
were  laid  in  1918,  wiU  be  the  only  real  University  for  a  considerable 
section  of  the  East,  and  it  is  hoped  "that  it  will  act  as  a  link  to  encourage 
co-operation  between  the  East  and  the  West.  It  is  proposed  to  begin 
with  physical  and  chemical  departments,  a  medical  faculty,  an  arts 
faculty,  'depart.ments  of  law  and  commerce,  and  a  .lewish  faculty.  The 
equipment  wiU  be  of  the  most  up-to-date.  As  regards  methods  of 
teaching  and  research  the  University  wiU  be  modelled  entirely  on  Euro- 
pean and  American  standards. 
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Instiintion  Notes. 

Tho  Western  Ccntiv  ni  tin-  iNsTnrTn.N  dj-  ELiicTRicAL  Engineers 
held  their  annual  meetin<:  at  llercfnrd  recently,  and  inspected  the 
arrangements  made  fi)r  supjilyini;  elect  ricit_v  to  rural  districts. 

We  are  asked  to  state  that  a  special  council  meeting  of  the  Institute 
OF  Metals  will  be  held  in  London  on  Sept.  7  for  the  purpose  of  con- 
sidering api)lications  for  membership.  All  a])i)licants  for  membership 
whose  forms  ai-e  in  the  secretary's  hands  by  that  date  will  be  entitled 
to  attend  the  Birmingham  meeting,  which  is  to  be  held  from  Sejit.  21  to  2.3. 

At  the  annual  meeting  of  tho  >fOETH  of  England  Institute  of 
MiNrNG  AND  SIechanical  ENGINEERS,  at  Newcastle,  on  Saturday,  the 
chairman.  Col.  V  R.  Simpson,  said  that,  mth  few  exceptions,  English 
mines  were  well  equipped  in  every  way.  England  had  led  the  way  in 
Coal  cutting  and  conveying,  while  full  advantage  had  been  taken  of 
electricity  and  compressed  air  for  transmission  of  power.  With  regard 
to  surface  oq  iripment.  a  modern  British  colliery  could  compare  favourably 
with  those  of  any  <ither  country,  and  the  same  applied  to  safety,  to  lay- 
out underground,  and  ventilation. 

Business  Items,  &c. 

Messrs.  Twiss  Electric  Transjiission,  Ltd..  of  39,  Victoria-street, 
S.W.I,  have  obtained  an  additional  telephone  line.  Their  number  is 
now  Victoria  3310  (2  lines). 

The  Stanton  Ironworks  Company's  monthly  stock  list  of  cast-iron 
pipes  is  to  hand.  The  Company  claim  that,  with  an  output  exceeding 
200  000  tons  per  annum,  they  are  the  largest  makers  of  oast-iron  pipes 
in  Europe. 

The  British  Thomson-Houston  Company,  of  Rugby,  have  secured 
additional  premises  for  their  Manchester  branch  at  National  Buildings, 
St.  Mary's  Parsonage,  for  the  display  and  storage  of  their  Mazda  lamps, 
fittings,  reflectors,  &c. 

The  Jackson  Electric  Stove  Company,  Ltd.,  have  appointed  Messrs. 
Witty  and  Wyatt  (Cardiff),  Ltd.,  5,  Burt-street,  Clarence-road  Docks, 
Cardiff,  their  agents  for  Wales  and  the  West  of  England.  The  arrange- 
ment with  the  previous  agent,  Mr.  W.  Blogg,  is  now  terminated. 

We  are  notified  that  in  the  case  of  cable  drums  supplied  b3'  members 
of  the  Cable  Makers  Assochtion  subsequent  to  Aug.  1,  1921,  a  reduc- 
tion of  25  per  cent,  from  the  current  prices  will  be  allowed,  and  the  same 
reduction  will  be  allowed  for  all  periods  of  hire  (that  is,  beyond  the  free 
loan  period  of  three  months  subsequent  to  Aug.  1,  1921). 

The  Sun  Electrical  Company  are  in  the  fashion.  "They  announce 
that  owing  to  reduction  in  the  cost  of  materials  and  other  charges  they 
are  cutting  the  list  prices  of  the  Sunco  fires.  Pamphlet  No.  317  gives 
full  particulars  of  the  revision.  We  congratulate  them  in  advance  of 
the  result.    "  •- 

Mr.  William  C.  Jeary,  late  of  the  General  Electric  Company,  Armor- 
duct  Manufacturing  Company,  and  Magic Appliances,'Ltd.,  and  recently 
manager  in  Great  Britain  for  N.V.  Telga,  Amsterdam,  is  now,  we 
learn,  managing  director  of  the  Jeary  Electrical  Company,  Ltd.,  8, 
Lambeth  Hill,  Queen  Victoria-street,  E.C.  4,  a  company  which  has  been 
formed  for  the  purpose  of  taking  over  the  business  of  the  late  Mr.  G. 
Braulik. 

Messrs.  Harwell,  Ltd.,  announce  that  they  have  been  appointed 
to  control  the  .sales  for  the  Semaphore  dry  batteries  and  cells.  They  are 
also  the  sole  selling  agents  for  insulating"  material  manufactured  by  the 
Improved  Solidite  Company,  Ltd.,  and  are  specialising  in  all  classes  of 
insulating  materials  for  electrical  and  other  purposes.  They  further 
repre.sent  Messrs.  Grothe  &  Sons,  of  Cologne,  for  electric  bells,  and 
lighting  accessories,  as  well  as  medical  coils,  toy  motors,  &c.,  &c. 

In  order  to  reduce  manufacturing  costs  and  bring  down  retail  prices' 
the  Magneta  Time  Company,  Ltd.,  has  acquired  the  control  of  the 
Standard  Time  Company,  Ltd.,  19-21,  Queen  Victoria-street,  E.C,  and 
the  directors  have  personally  acquired  the  control  of  the  Lowne  Electric 
Clock  &  Appliances  Company,  Ltd.,  108,  Bromley-road,  Catford,  S.E., 
and  the  Silent  Electric  Clock  Company,  Ltd.,  192,  Goswell-road,  E.C.  1. 
The  Catford  works  are  being  enlarged  »nd  additional  up-to-date  plant  is 
being  installed. 

The  employees  of  the  Hart  Accumulator  Company,  Ltd.,  electric 
accumulator  manufactun-rs  of  Stratford,  held  their  24th  annual  outing 
on  Saturday,  July  23r(l,  the  trip  taking  the  form  of  a  visit  to  Southend 
by  motor  char-a-bancs.  Dinner  was  served  at  the  Maisonnctt*  Caf6, 
after  which  the  time  was  spent  in  various  ways  according  to  personal 
inclinations.  The  thanks  of  all  concerned  are  due  to  the  Committee, 
who  organised  the  very  successful  outing,  and  to  Messrs.  W.  McDonald 
and  C.  Cartwright,  who  acted  as  hon.  secretary  and  trea.surer  respectively. 

The  CiE  Continent.ile  bes  Foyers  Turbine  (Soc.  Anon.)  was 
recently  formed  in  Brussels  with  a  capital  of  I  000  000  francs  to  exploit 
the  well-known  turbine  furnace  invented  some  four  or  five  years  ago  by 
Mr.  V.  K.  Chadwick.  now  technical  director  of  the  Turbine  Furnace 
Company,  of  Gray's  Inn-road,  London.  Mr.  W.  H.  Badams,  managing 
director  of  the  English  company,  has  a  seat  on  the  board  of  the  Con- 
tinental company,  and  represents  the  English  interests.  The  managing 
director  of  the  Continental  company  is  Lieut.-Col.  B.  A.  Thornton,  and 
an  influential  boanl  includes  (amongst  others)  Comptc  Louis  van  der 
Burch,  Comjite  de  Pellan  and  .M.  D.  Rom,  who  represent  the  interests 
of  Compte  Horace  van  der  Burch,  one  of  the  principal  shareholders. 
The  company  will  work  the  whole  of  the  Continent  of  Euroijc  and  such 
colonies  as  belong  to  ('ontinetiiiil  cnmitries. 


Miscelianeons. 

The  National  Boaru  for  the  Coal  Industry  have  agreed  to  accept 
Sir  William  Plender  as  the  independent  chairman. 

While  engaged  in  work  in  connection  with  a  crane  at  the  Llanelly 
Copper  Works  last  week,  G.  Clements  came  in  contact  with  a  live 
electric  wire,  and  falling  from  a  height  of  15  ft.  sustained  a  fractured 
skull. 

Plans  for  the  British  Empire  Exhibition  to  be  held  in  London  in 
1923  are  progressing.  Committees  are  to  be  set  up  in  order  to  secure 
adequate  representation  of  local  industries,  and  generally  to  promote 
interest  in  the  E.xhibition. 

We  are  glad  to  be  able  to  announce  that  the  wages  dispute  at  the 
Sterling  Telephone  &  Electric  Company's  works  at  Dagenham  has 
ended,  and  the  works  have  been  re-opened.  The  dispute  lasted  two  or 
three  month.s,  and  resulted  in  1  000  hands  being  out  of  work. 

The  threatened  reduction  of  2d.  an  hour  on  the  wages  of  the  Scottish 
electricians  as  from  September  1  is  held  over  for  the  present.  A 
further  conference  of  the  Electrical  Contractors'  Association  and  the 
Electrical  Trades  Union  will  be  held  before  the  end  of  the  month. 

For  the  si.x  months  ended  June  30,  7  157  000  fewer  telegrams  wer^ 
sent  than  in  the  first  six  months  of  last  year,  a  decrease  of  20'85  per  cent. 
The  revenue,  however,  was  13-85  per  cent,  greater  this  year.  In  the 
case  of  Press  telegrams,  there  was  an  increase  of  1-75  per  cent,  in  number 
as  compared  with  last  year,  but  a  decrease  of  4-89  per  cent,  as  compared 
with  1919. 

The  rapid  expansion  of  Greater  London  during  the  last  few  years 
and  the  increased  number  of  independent  local  governing  bodies  has  led 
to  many  difficulties  in  administration.  The  need  for  reform  in  the  local 
government  was  urged  by  the  L.C.C.  soon  after  the  Armistice,  and  the 
Government  have  now  decided  to  recommend  the  appointment  of  a 
Royal  Commission  to  go  into  the  question. 

In  a  recent  issue  of  "  La  Nature,"  M.  L.  JoucH,  the  chief  mechanician 
of  the  French  Government,  compares  the  geared  turbine  and  the  electric 
drive  for  marine  work.  He  calculates  that  the  maximum  efficiency  of 
gearing  will  be  2  per  cent,  higher  than  the  electric  drive,  but  this  is 
off-set  by  an  equal  gain  in  favour  of  the  electric  drive  at  mean  speeds 
and  by  not  less  than  a  20  per  cent,  gain  at  low  speeds.  As  there  is  no 
fixed  relation  between  the  speed  of  the  propellor  and  the  speed  of  the 
steam  turbine  when  using  the  electric  drive,  the  latter  can  always  be 
run  at  the  speed  at  which  the  efficiency  is  its  maximum. 

For  some  time  negotiations,  have  been  proceeding  between  various 
Councils  in  Inverness-shire  and  the  Postmaster-General  in  regard  to 
the  extension  of  the  trunk  telephone  system  to  Fort  William.  The 
Board  of  Agriculture  for  Scotland  and  the  Scottish  Board  of  Health  have 
now  intimated  that  they  will  be  prepared  to  make  grants,  on  certain  con- 
ditions, towards  providing  the  necessary  guarantees.  In  the  meantime 
the  Clerk  of  the  Fort  William  Council  has  been  instructed  to  make 
inquiries  as  to  the  guarantee  and  service,  and  to  report  at  next  month's 
meeting  of  the  Council  when  the  subject  will  be  further  considered. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
apparatus  and  material  imported  into  tliis  country  (a)  during  June, 
1921,  and  (6)  the  aggregate  figures  from  Jan.  1  to  June  30,  with  increase 
or  decrease  compared  with  corresponding  periods  of  1920  : — 

Electrical  machinery,  (a)  £51  463  (decrease  £43  605), (6)  £444  158(de- 
crease  £54  872) ;  telegraph  and  telephone  cables,  submarine,  (a)  nil,  (6) 
nil  (decrease  £50)  ;  other  than  submarine,  (a)  £8  153  (increase  £6  978), 
(A)   £51  652   (increase   £48  019) ;     telegraph   and   telephone   apparatus, 

[a)  £41  509  (increase  £26  976),  (6)  £195  316  (increase  £125  300) ;  other 
electrical  wires  and  cables,  rubber  insulated,  (a)  £1  953  (increase  £1  771), 

(b)  £13  689  (increase  £2  585)  ;  with  other  insulations,  (a)  £5  617  (de- 
crease £5  6.55),  (h)  £60  544  (increase  £14  762) ;  carbons,  (a)  £13  416  (in- 
crease £6  183),  (6)  £62  944  (increase  £2  639) ;  glow  lamps,  (a)  £40  142 
(increase  £37  729),  (6)  £166  863  (increase  £147  510) ;  arc  lamps  and  elec- 
tric searchlights,  (a)  £36  (decrea.se  £285),  (6)  £5  680  (increase  £2  840)  ; 
parts  of  arc  lamps  and  searchlights  (other  than  carbons),  (a)  £164  (decrease 
£2.58),  (6)  £9  129  (increase  £2  528);  batteries,  (a)  £16  877  (increase 
£11  589),  (i)  £82  .336  (increase  £59  568) ;  meteis  and  measuring  instru- 
ments, (a)  £11709  (decrease  £993),  (6)  £111705  (increase  £74  833); 
switchboards,  (a)  £2  749  (increase  £2  749).  (6)  £7  140  (increase  £6  147) ; 
electrical  goods  and  apparatus  unenumerated,  (o)  £49  134  (decrease 
£19  707),  (6)  £471  772  (increase  £167  615).  Total  of  electrical  machinery, 
apparatus  and  material,  other  than  uninsulated  wire,  (a)  £242  932 
(increase  £23  492).  (b)  £1  682  928  (increase  £589  430. 

Exports. — The  exports  of  electrical  machinery,  apparatus  and  ma- 
terial (a)  during  June,  1921,  and  (4)  from  Jan.  1  to  June  30,  with  increase 
or  decrease  compared  with  corresponding  periods  of  1920,  were  : — 

Electrical  machinery,  (a)  £330  787  (increase  £157  173),  (6)  £2  467  980 
(increase  £1  508  814) ;  inchiding  railway  and  tramway  motors,  (o)  £1  382 
(decrease  £1  821),  (4)  £117  053  (increase  £98  342) ;  other  generators  and 
motors. (a) £191  .'Wa (increase £75  927),(6)£1  370  .334(increase  £817  710) ; 
and  electrical  machinery  unenumerated,  (a)  £138  063  (increase  £83  067), 
(6)  £979  993  (increase"  £282  756) ;  telegraph  and  tclcphime  cables, 
submarine,  (o)  £63  338  (decrease  £353  515),  (6)  £1545  209  (increase 
£.508  108):  other  than  submarine,  (o)  £115  342  (increase  £25  727),  (6) 
£851271  (increase  £358  9.52);  telegraph  and  telephone  apparatus, 
(a)  £157  237  (increase  £75  728),  (b)  £905  200  (increase  £349  051) ;  other 
electrical  wires  and  cables,  rubber  insulated,  (a)  £77  631  (decrease 
£63  131),  (6)  £846  447  (Increase  £98  815);  with  other  insulations,  (o) 
£150 ,424  (decrease  £55  062),  (4)  £1  182  0.32  (increase  £174  219) ;  carbons, 
(a)  £1  672  (decrease  £8  978),  (4)  £48  442  (decrease  £3  194) ;  glow  lamps,  (o) 
£35  905  (increase  £8  385),  (4)  £274  345  (increase  £171  259)  ;    arc  lamps 
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and  searchlights,  (a)  £1  882  (decrease  £602),  (6)  £8  780  (decrease  £193) ; 
parts  of  arc  lamps  and  searchlights  (otlier  than  carbons),  (a)  £690  (in- 
crease £349),  (6)  £3  984  (decrease  £1411);  batteries,  (o)  £40  488  (in- 
crease £754),  (6)  £404  308  (increase  £180  743) ;  meters  and  measur- 
ing instruments,  (a)  £50  014  (increase  £15  110),  (b)  £256  406  (increase 
£71247);  switchboards,  (o)  £19  999  (increase  £10  304),  (6)  £105  392 
(increase  £61  337)  ;  electrical  goods  and  apparatus  uuenumerated,  (a) 
£162  568  (increase  £9  761),  (b)  £1  239  379  (increase  £456  323).  Total 
of  electrical  machinery,  material  and  apparatus,  other  than  uninsulated 
wire,  (a)  £1 207  97?"  (decrease  £177  997),  (b)  £10  1.39  275  (increase 
£3  933  979). 

Gatalogaes,  Price   Lists,  &c. 

Two  leaflets,  wliich  have  been  issued  by  Messrs.  Crowtheh  &  Osbokn- 
Ltd.,  7,  Blackfriai-s-street,  Salford,  give  the  revised  prices  and  par- 
ticulars of  the  "  Sceando  "  gasfilled  and  one  watt  spiral  filament  lamps 
manufactured  bj'  them. 

A  number  of  pamphlets  which  we  have  received  from  the  Electric 
CoxTKOLLEK  ^  MAxrF.\crTjRiN'G  COMPANY,  of  Cleveland,  Ohio,  deal 
with  d.c.  and  a.c.  automatic  pressure  regulators  and  with  automatic 
compensators  for  a.c.  squirrel  cage  motors. 

A  revised  catalogue  recently  issued  by  the  City  Electrical  Company- 
eontdins  details  of  their  direct-current  motor  starters,  speed  regulators, 
and  shunt  resistances.  An  interesting  equipment  is  a  new  fonii  of  low- 
priced  inching  starter  which,  we  understand,  i.s  filling  a  popular  demand 
in  the  printing  and  alUed  trades.  The  pamphlet  is  well  illustrated  and 
excellently  got  up. 

Messrs.  W.  Robinson  &  Cojipany,  53,  Summer-row,  Birmingham,  are 
circulating  their  catalogue  of  "  Robinson  "  lifting  and  conveying  appa- 
ratus. The  firm  supply  electric  and  hand  runways,  overhead  travelling 
cranes,  electric  monorail  hoists  and  transporters,  electric  pulley  blocks, 
winches,  &c.,  and  a  number  of  illustrations  of  typical  gear  are  shown. 
The  standard  capacities  range  from  i  to  3  tons,  but  apparatus  for  dealing 
with  loads  up  to  5  tons  can  be  supplied. 

Messrs.  Reavell  &  Company,  Ltd.,  Ranelagh  Works,  Ipswich,  send 
us  a  catalogue  illustrating  and  describing  a  new  design  of  quadruples 
compressors.  In  this  equipment  a  number  of  improvements  have  been 
introduced  as  a  result  of  years  of  experience,  and  owing  to  a  cheapening 
of  production  due  to  re-designing  and  mass  production  lines.  A  recent 
report  made  by  Capt.  Sankey  shows  that  the  volumetric  efficiency  of 
this  compressor  is  remarkably  high  and  compares  favourably  with  results 
bbtaiued  from  two  stage  compressors  of  the  old  double  connecting  types. 

Some  very  artistic  fittings  are  described  and  illustrated  in  the  new 
catalogue  of  electric  fittings  of  Messrs.  D-avid  Shanks  &  Company,  Ltd., 
Denmark-street,  Birmingham.  There  is  a  variety  of  brackets,  candle 
fittings,  pendants,  candelabra,  semi-indirect  lighting  and  ornamental 
alabaster  bowl  fittings,  lanterns,  desk  and  table  standards,  fixtures  for 
ofiices  and  public  buildings  and  cinemas,  also  sliij)  lighting  fittings. 
Though  there  is  a  wide  choice  of  handsome  designs  in  various  stj'les  and 
finishes  to  select  from,  the  firm  are  prepared  to  manufacture  to  special 
designs  of  clients. 

An  artistic  and  profusely  illustrated  catalogue  issued  by  Messrs. 
Johnson  &  Phillips,  Ltd.,  gives  details  of  their  new  mining  cable 
boxes.  These  include  a  three-way  disconnecting  box,  suitable  for  three- 
core  cables  up  to  0-3  scj.  in.,  a  universal  distribution  box  for  colliery 
lighting,  and  non-disconnecting  joint  boxes  of  various  types.  A  mining 
typ3  gate  end  box,  which  is  also  dealt  with,  is  a  substantial  piece  of 
apparatus  and  both  electrically  and  mechanically  is  a  thorough  engineer- 
ing job.  Accessories  such  as  cable  cleats,  armouring  clamps  and  wluten- 
ing  glands  are  also  described. 

One  of  Messrs.  Alfred  Herbert's,  Ltd.,  latest  publications  deals  with 
a  new  small  ball  hardness  testing  machine  for  delicate  work  and  a  power- 
op?rated  Brinnell  testing  machine  which  employs  a  standard  10  mm. 
ball.  The  former  of  these  machines  is  made  under  Craijg,  Moore  and 
Mather's  patents.  It  is  especially  designed  for  use  with  tliin  specimens 
to  which  the  Brinriell  test  as  usually  applied  is  unsuitable.  The  second 
machine  is  power-operated,  the  pressure  being  automatically  applied, 
and  the  period  of  application  is  uniform.  A  second  pamphlet  deals  with 
Herbert's  new  4  ft.  radial  drill  which  is  motor-driven.  The  usual  speed 
gear  box  is  eliminated  so  that  there  is  a  large  reduction  in  the  number 
of  rotating  shafts  and  gears. 

In  the  general  descriptive  catalogue  of  the  British  Insulated  & 
Helsby  Cables,  Ltd.,  of  Prescot,  particulars  are  given  of  the  Company's 
principal  manufactures.  Incorporated  in  1897  under  the  title  of  the 
British  Insulated  Wire  Company,  it  was  for  many  years  the  only  manu- 
facturer in  this  country  of  paper-insulated  lead-covered  cables,  but  in 
1902,  on  amalgamating  with  the  Telegraph  Mfg.  Company,  the  present 
title  was  adopted  and  the  scope  of  its  activities  was  greatly  extended, 
while  to-day  the  output  exceeds  that  of  any  other  cable  company  in 
the  Empire.  Naturally  progressive,  the  history  of  the  company  is  to 
a  certain  extent  the  history  of  the  development  of  theclectrical  industry, 
for  it  has  always  kept  abreast  of  the  times.  From  time  to  time  it  has 
added  other  lines  of  manufacture,  such  as  copper  wire,  aluminium  sheet, 
joint  boxes,  switches  and  fuses,  power  insulators,  overhead  equipment 
for  electric  railways  and  tramways,  cotton-covered  wires,  commutator 
bars,  static  condensers,  electric  welders,  meters,  primary  batteries, 
telegraph  and  telephone  supplies,  &c.  The  catalogue,  which  is  well 
illustrated,  commences  with  a  sectional  view  of  a  3-core  Prescot  paper- 
insulated  cable  for  working  at  35  000  V,  and  it  then  goes  on  to  give  a 
brief  description  of  the  telegraph  and  telephone  cables,  the  Prescot 
wiring  system,  the  Helsby  vulcanised  bitumen  cables  and  the  various 
other  products  of  the  Prescot  and  Helsby  works  of  the  company. 


Tenders  Invited  and    Accepted. 

The  High  Commissioner  for  India  invites  tenders  for  telegraph 
cable.  Particulars  from  the  Director-General  of  Stores.  India  Office, 
Whitehall,  S.W.I.     Tenders  by  2  p.m.,  Aug.  30,  to  above  address. 

Tenders  are  invited  by  Durban"  Corporation  for  supply  of  two 
500-kW  rotary  converters,  switchgear,  &c.  Tenders  to  Town  Clerk's 
Office,  Durban,  by  Sept.  .  8.  Specifications  at  the  Department  of  Over- 
seas Trade. 

London  County  Council  invite  tenders  for  the  supply  and  erection 
of  h.-t.  and  l.-t.  switchgear  for  sub-stations.  Specifications  from  the 
Clerk  of  the  Council,  Spring-gardens,  S.W.  1,  to  whom  tenders  by 
Sept.  5. 

West  Ham  Guardians  require  tenders  by  Sept.  8  for  three  months' 
supply  of  electrical  fittings,  asbestos  goods,  engineers'  oils  and  sundries, 
ironmongery,  &c.  Forms  of  tender,  &c.,  from  the  Clerk,  Union-road, 
Leytonstone,  London,  Ell. 

Southampton  Corporation  invites  tenders  for  the  supply  and  laying 
of  extra  high  pressure  three  phase  cable,  c&c.  Specification  and  form  of 
tender  from  the  Borough  Electrical  Engineer.  Tenders  to  the  town  clerk, 
Mr.  R.  R.  Linthome,  by  Aug.  30. 

Tenders  are  invited  by  Oct.  5  for  the  supply  of  bronze  wire  (schedule 
536)  to  the  Postmaster-General's  Dept.,  State  of  Queensland.  .Speci- 
fications, &c.,  from  the  office  of  the  High  Commissioner  for  AustraUa, 
Room  E  5,  Australia  House,  Strand.  W.C.  2. 

The  lessees  of  Manchester  City  Hall  invite  tenders  for  the  carrying 
out  of  electrical  work  at  all  exhibitions  to  be  held  in  the  hall.  Particulars 
from  the  Lessees,  Provincial  Exhibitions,  Ltd.,  60,  Com  Exchange 
Buildings,  Fennel-street,  Manchester. 

The  Victorian  Government  Railways  invite  tenders  (by  Sept  28) 
for  the  supply  and  delivery  of  a  lifting-magnet  and  generating  set,  with 
control  apparatus  and  accessories  (Contract  tio'.  34241).  Specifications 
at  the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.I. 

The  Victorian  Government  Railway  Co.miussioners  want  tenders 
by  Sept.  7  for  16  sets  of  air  brake  equipment  for  Melbourne  suburban 
electric  street  railways  (Contract  No.  34  198).  Specification  can  be 
seen  at  the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  London, 
S.W.  1. 

Bristol  Electrical  Committee  invite  tenders  for  the  supply  of  a  3  000. 
kW  single-phase  and  a  6  000-kVV  3-phase  turbo-alternators  with  con- 
densing plant  and  auxiliaries.  Tenders  to  the  chief  engineer  and 
general  manager,  Mr.  H.  Faraday  Proctor,  M.LC.E.,  M.LE.E.,  by 
noon,  August  15. 

The  Commercial  Secretary  to  H.M.  Legation  at  Montevideo  (Capt.  E. 
C.  Buxton)  reports  that  the  local  authorities  advertise  for  tenders 
(by  Sept.  3)  for  the  supply  of  59  250  metallic  filament  lamps  (from- 
10  to  300  c.p.  for  225  V  circuits)  wliich  are  required  by  the  State  Power- 
House.     Local  representation  is  essential. 

The  Secretary  of  the  New  Zealand  Public  Works  Tender  Board 
(Wellington)  invites  tenders  (by  Nov.  1)  for  the  supply  and  erection  of 
new  or  secondhand  auxiliary  plant  for  the  Rotorua  electric  supply  as 
follows  : — One  oil  engine  (200  to  250  B.H.P.)  and  one  three-phase  50 
cycle  alternator  of  190-k'VV  (power  factor  of  0-8)  with  exciter  and  switch- 
gear.     Specifications  at  Department  of  Overseas  Trade. 

Pretoria  (Transvaal)  Municipality  requires  tenders  by  Oct  4  for  coal 
handling  plant  (contract  No.  6),  6  600  V  cables  (contract  No.  7),  induced 
draught  and  ash-handling  plant  (contract  No.  8),  and  feed  pumps, 
steam,  air,  and  water  piping,  &c.  (contract  No.  9), for  the  electric  light 
and  power  department.  Specifications,  &c.,  from  the  General  Manager, 
or  Mr.  G.  M.  Clark,  40-42,  Meische-buildings,  Johannesburg. 

Durban  Corporation  invite  tenders  for  the  supply  and  delivery, 
C.I.F.,  Durban,  of  one  3  000  kW  3-phase,  50  period,  6  600  V  turbo- 
alternator  with  condensing  plant,  circulating  water  pump  and  piping. 
Specifications  from  the  Agents,  Messrs.  Webster,  Steel  &  Company,  5, 
East  India-avenue,  Leadenhall-street,  E.C.3.  Specifications  two 
guineas  per  copy,  to  be  refunded  on  receipt  of  bonu-fidn  tender.  Tenders 
to  agents  by  Aug.  31. 

The  Uruguayan  Board  of  State  Electrical  St.ations  require 
tenders  for  four  electrical  generating  sets,  including  one  300  to  325  kW, 
3-ph.,  50  cycle  (2  000  V  between  phases),  one  175  kW,  3-ph..  50  cycle 
(6  600  V  between  phases),  one  125  kW  and  one  100  kW.,  d.c,  three- 
wire  2x230  V;  and  four  4-stroke  Diesel  engines,  one  for  each  set. 
Particulars  from  the  Department  of  Overseas  Trade,  35,  Old  Queen- 
street,  London,  S.W.  1.     Tenders  by  Sept.  19. 

Belfast  Corporation  invites  tenders  for  the  manufacture  and  erection 
of  one  12  500-kW  turbo-alternator  with  condensing  plant,  accessories, 
four  water-tube  boilers,  with  super-heaters  and  forced-draught  fans, 
four  fuel-economisers,  two  steel  chimneys,  with  four  electrically-driven 
suction  draught  fans  and  one  electrically-driven  centrifugal  pump. 
Specifications  from  Messrs.  Preece,  Cardew  &  Rider,  8,  Queen  Anne's- 
gate,  Westminster,  S.W.  1,  or  the  city  electrical  engineer,  Mr.  T.  W. 
Bloxam.     Tenders  to  the  Town  Clerk,  City  Hall,  Belfast,by  Aug.  22. 

Coventry  Corporaticra  invite  tenders  for  the  manufacture  and  erec- 
tion at  their  new  generating  station  of  two  10  000  kW  three-phase 
turbo-alternators,  with  condensing  plant  (Contract  H  1),  and  four 
water-tube  boilers,  with  chimneys,  superheaters,  mechanical  stokers, 
economisers,  &c.  (Contract  H  2).  Specification.s  from  Mr.  Geo.  Tough, 
engineer  and  manager,  and  tenders  to  the  Chairman,  Electricity  Com- 
mittee, Council  House,  Coventry,  by  Sept.  1. 
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Tho  Raxd  Water  Board  invites  tondcrs  (bj'  September  28)  for  supply 
and  erection  at  the  intake  pumping  station,  Vereeniging,  of  two  centri- 
fugal pumps,  direct-coupled  to  electric  motors,  one  lO-ton  travelling 
crane,  and  the  supply  and  erection  at  the  main  pumping  station  site  of 
two  centrifugal  pumps  coupled  to  electric  motoK.  Sjjecifioatious  of  the 
Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.I. 

The  New  Zealand  Public  Works  Department  arc  calling  for  fresh 
tenders  for  the  supply  and  erection  of  steel  pilJc  lines  and  fittings  acquired 
in  connection  with  the  JIangahao  power  plant.  Wliile  tho  quantities, 
&c.,  are  substantially  the  same  as  those  speeitied  in  the  original  call  for 
tenders,  some  of  the  conditions  appear  to  have  undergone  modification. 
The  closing  date  for  the  receipt  of  tenders  in  Wellington  is  Nov.  1,  1921. 
Specifications  can  be  inspected  at  the  Department  of  Overseas  Trade. 

The  (Ireat  Westers  Railway  invite  tenders  for  the  supply  for 
three  months  from  Sept.  1  of  ( 18)  telegraph  instruments  :  (19)  electrical 
apparatus  (insulators,  &c.) ;  (20)  electrical  wires  and  cables  ;  (21) 
telegra|)h  ironwork  anil  tools ;  (22)  telegraph  drysalteries.  Samples 
may  be  seen  at  Swindon  from  Aug.  15-19,  between  10  a.m.  and  5  p.m., 
on  application  at  the  office  of  the  Stores  Superintendent,  Swindon,  from 
whom  forms  of  tender  may  also  be  obtained.  Tenders  by  10  a.m.,  Aug.  22, 
to  A.  E.  Bolter,  sec,  Great  Western  Railway,  Paddington  Station, 
London. 

The  Victorian  Railway  Commissioners  invite  tenders  (by 
Aug.  31)for  the  supply  and  delivery  of  accumulatorcells  and  accessories 
(Contract  No.  34  171),  including  (a)  100  sets,  140  Ah  capacity  in 
seta  of  12,  and  (6)  32  sets,  200  Ah  in  sets  of  12  cells  (electrolyte 
not  iucludcdl  ;  also  for  electric  lighting  equipment  (axle  generator 
system),  including  (a)  45  sets,  30  A  set  for  passenger  car,  (6)  10  sets  30  A 
set  for  van,  (c)  16  sets,  40  A  set  for  special  car  ;  (d)  72  main  car  switches 
(choi>por  or  rotarj'  type),  and  an  extra  battery,  &c.  Tendera  to  the 
Commissioners,  Spencer-street,  Melbourne,  and  must  be  accompanied 
by  a  preliminary  deposit  of  J  per  cent,  of  the  total  offer.  Local  repre- 
sentation is  essential.     Specifications  at  Department  of  Oveiseas  Trade. 

Whitehaves  Rural  Council  has  accepted  the  tender  of  T.  S.  Bell  & 
Company  for  plant  for  the  public  electric  lighting  of  Distington. 

Stafford  Council  has  accepted  the  tender  of  Siemens  Bros.  &  Com- 
pany for  the  supply  and  laying  of  2  700  yds.  of  h.t.  main. 

NORTIIWICH  Urban  Council  has  accepted  the  tender  of  the  Electric 
Supply  Comjiany,  Ltd.,. for  public  lighting  in  a  portion  of  the  town. 

Edinburgh  Tramways  Committee  has  recommended  for  acceptance 
the  tender  of  Hurst,  Nelson  &  Company  for  16  electric  car  bodies,  at 
£l8  520. 

Mr.  G.  Morrison,  electrical  engineer,  Birley-street,  Blackpool,  has 
obtained  the  contract  for  the  electric  installation  on  the  Crook  (Durham) 
housing  scheme. 

Grimsby  Corporation  has  placed  an  order  with  the  Metropolitan- 
Vickers  Electrical  Company  for  h.t.  switchgear  at  £1  386,  and  with  B. 
Thomas  for  l.t.  switchgear  at  £1  224. 

Out  of  eight  tenders,  varying  from  £1  800  to  £2  860,  received  by 
IsLRJUTON  (London)  Borough  Council  for  h.t.  switchgear,  the  lowest, 
by  the  .Metropolitan- Vickers  Electric  Company,  has  been  accepted. 

The  Joint  Isolation  Hospital  Committee  at  Salisbury  has  accepted 
the  tender  of  the  Sausbury  Electric  Light  &  Supply  Company,  Ltd., 
for  renewing  the  batterj'  at  the  hospital,  at  a  price  of  £197  14s. 

Birkenhead  Corporation  has  accepted  the  tender  of  W.  T.  Henley's 
Telegraph  Works  Company,  for  high-pressure  mains  between  Marshall- 
street  sub-station  and  Wallasey  generating  station. 

St.  Pan'cras  (London)  Electricity  Committee  recommend  the  accept- 
ance of  the  tender  of  Bixjwn,  Boveri  &  Company  for  two  sets  of  power 
rectifying  plant,  each  of  900  kW  capacity,  with  regulating  and  switch 
gear,  at  £13  010,  plus  additional  charges  amounting  to  £1  082. 

DoNOASTBR  Corporation  has  accepted  the  tender  of  the  Enfield 
Ediswan  Cable  Works,  Ltd.,  for  l.t.  cable  to  the  Car  House-road  building 
site,  at  £1  384.  and  that  of  Callender's  Cable  &  Construction  Company, 
for  e.h.t.  cables  from  the  generating  station  to  Carr  House-road,  at 
£1  146. 

Melton  Mowbray  Council  has  accepted  the  tender  of  the  local 
electric  light  company  for  public  lighting  at  6d.  per  unit,  plus  £200  per 
year  for  rental  of  standards,  the  Council  undertaking  renewals  and 
labour.  The  gas  company  tendered  at  63.  8d.  per  1,000  cubic  ft.,  plus 
£90  {)er  year  rental. 

The  following  contracts  have  been  let  by  Stepney  Borough  Council : 
Albion  Clay  Company,  half  mile  3  in.  conduits,  £1,34  15s.  ;  T.  W.  Ward, 
Ltd.,  fuel  oil  tank,  £65  ;  Ge<>.  EllLson,  18  circuit  breakers,  £16  2s.  each  ; 
.'Vron  Electricity  Meter  Ltd.,  combined  meters  and  demand  indicators  ; 
Ferranti^'Ltd.,  50  and  100  A  meters  ;  and  Reason  Mfg.  Company,  2i  to 
25  A  meters;  Marrvat  &  Scott,  5-ton  lift,  £1595;  British  Thomson- 
Houston  Co.,  nine  line  reactance  coils,  £1  464. 

HASTiNQs,Town  Council  have  accepted  the  following  tenders  :  Brush 
Electrical  Engineering  Company,  Ltd.,  1  125  kW  "  Bnish-Ljungstrom  " 
turbo-generator  plant,  £17  705  ;  Bumsted  &  Chandler,  centrifugal- 
pump  engine  and  achometer,  £864,  24  B.H.P.  fan  engine,  £402  ;  Stirling 
Boiler  Company,  water-tube  boilers,  "  A  "  type,  underfeed  stok.M-s, 
Crosby  water  regulators,  foundations,  flues,  coal  chutes  and  Lea  coal 
meters,  £10  085  ;  Aiton  I  &  Company,  steam  and  water  pipes  and  valves. 
Lea  recorders,  and  Holden  &  Brooke  feed  water  heater,  £3  198  13s.  6d.  ; 
Holden  &  Brooke  No.  10  high-velocity  heater,  £149  ;  Fergu.son,  Pailin 
switchgear,  £966  1.53.  ;  Premier  Cooler  &  Engineering  Company,  forced 
draught  cooling  tower,  £1  880. 
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SPECIFICATIONS  PDBLISHED 

Tlu  folhu  lug  abstract  from  somt  of  the  spiciflcatlons  recently  published  haoe  been 
specially  lompiled  by  Messrs.  Mbwborh,  Elus  &  Co.,  Ckarlertd  Patent  Atenti, 
70  and  72.  Chanary-lane.  London.  W.C. 

Complete  Specifications 

135  861  Stephenson.     Dynamo-electric  macliines.     (10/10/18.) 

136  175  ScHROTER.     Electric  gas-filled  lamps  with  glow  discharge.     (3/5/15.) 

139  192  Siemens  &  Halsk  Akt.-Ges.    Apparatus  for  holding  X-ray  tubes.    (28/12/17.) 
139  496  PupiN.     Receivers  for  high-frequency  sound  waves.     (4/2/18.) 

Relates  to  a  rsceivmg  arrangement  for  a  signalling  system  employing  high- 
frequency  sound  waves  in  which  the  signalling  sound  waves  produce  electrical 
variations  differing  in  phase,  comprising  a  local  electrical  repeater,  and  circuit 
connections  for  applying  the  electrical  forces  to  the  repeater,  the  connections  being  so 
related  to  the  phase  distribution  of  the  generated  electrical  forces  that  the  points  of  the 
receiving  arrangement  connected  to  the  repeater  differ  in  phase  by  an  odd  multiple 
of  one-half  wave  length  of  the  waves  which  are  to  be  received. 

139  783  Hansemann.  Escapement  devices  for  telegraphs  or  other  instruments,  (19/9/18.) 

140  065  Burgess  Battery  Cki.     Dry  batteries.     (13  3,19.) 

140  427  Siemens  &  Hai.ske  Akt.-Ges.     Gas-filled  electric  incandescent  lamp.  (20/9/13.) 
140  791   Burlat  &  Renaudin.     Magneto-electric  apparatus.     (26/3/19.) 

143  928  Schuster,     induction  electricity  supply  meters.    (15/8/13.) 

144  610  Landers,  Frary  &  Clark.     Electrically  heated  device.    (11/6/19.) 

145  705  Eddy.     Electric  stoves.    (4/12,06.) 

146  988  Western  Electric  Co.,  Ltd.     High  frequency  signalling.    (3/3/16.) 

Relates  to  a  multiplex  signalling  system  in  which  the  energy  of  a  high-frequency 
carrier  wave  is  utilised  to  transmit  signal  stations,  in  which  means  are  provided 
for  producing  a  wave  of  an  intermediate  frequency,  low  in  comparison  with  the 
carrier-wave  frequency,  but  high  in  comparison  with  the  frequency  of  the  signals, 
and  that  a  characteristic  of  the  intermediate-frequency  wave  is  variably  controlled 
in  accord.ince  with  the  signals  to  be  transmitted  and  the  carrier  wave  is  controlled 
in  accordance  with  the  signal-corttrolled  wave  of  intermediate  frequency. 
149  645  Landers,  Frary  &  Clark.     Electrically  heated  device.    (11/8/19.) 
149  933  Landeek,  Frary  &  Clark.     Electricfllly  heated  utensil.     (18/8;19.) 
155  296  SoRELLi.     Process  for  feeding  electric  traction  lines  supplied  with  direct  current. 

(15'l2a9.) 
157  081  Bethenod.     Means  for  communication  between  the  vehicles  of  electrically- 
driven  trains.    (3/1,20.) 
157  376  Dreyer.     Protective  device  for  electrical  circuits.    (12,1,18.) 
160  774  Maschinenfabrik  Oerliken  &  Kristen.    Induction  regulator  for  mono  and 
polyphase  current  circuit.     (23/3/20.) 

160  815  Akt.-Ges.   Brown,   Boveri  et  Cie.     Process  for  suppressing  upper-harmonic 

anode  currents  in  metal  vapour  rectifiers  fed  through  polyphase   transformers. 

(l,/4/20.) 
The  currents  of  all  the  polygon  sides  of  the  primary  of  the  main  transformer 
are  utilised  for  exciting  auxiliary  coils  that  are  mounted  upon  the  iron  core  ofan 
auxiliary  transformer  in  such  a  manner  that  they  will  have  an  inductive  action 

upon  one  another. 

161  190  Sperry.    Electric  relay  systems  and  apparatus.     (13/11/14.     Divided  appli 

cation  on  135  871.) 
161551  Gaillemin.     Means  for  tapping  uncut  electric  wires.    (10/4/20.) 
163  131  Russell.    Renewal  of  incandescent  electric  lamps.    (2/3/20.) 
163  135  Automatic  Telephone  Mfg.  Ck).,  Ltd.,  &  Savin.    Telephone  systems.  (4/3/20.) 
163  462  Eccles  &  Voncent.    Wireless  communication.    (17/2/20.) 
163  467  Twiss.     (xjnnectors  for  electric  insulators.    (17/2/20.) 
163  478  Brighthouse.     Electric  incandescent  lamps.    (19/2/20.) 
163  486  PVNE.     Electric  switches.    (20/2/20.) 

163  487  British  Thomson-Houston  C^..  Ltd.      (General  Electric  Za.)    Detection  of 
high-frequency  electric  signalling   currents.    (20/2/20.) 
Relates  to  an  apparatus  for  detecting  high-frequency  signals  having  a  receiving 
circuit  in  which  is  included  a  device  having  substantially  ohmic  resistance  charac- 
teristics upon  which  the  signalling  currents  are  impressed,  and  the  value  of  which  is 
periodically  varied  independently  of  the  current  in  the  receiving  circuit. 
163  488  Howlett.    Switch  and  means  for  locking  same  for  use  in  connection  with  the 

ignition  circuit  of  an  internal  combustion  engine  and  the  like,     (20/2/20.) 
163  525  Bernard.    Electric  heater.    (8'3/20.) 

163  537  Railing  &ANGOLD.     Means  for  supporting  arc  lamps.     (17/3/20.) 
163  538  Ramsay  &  Wood.     Condensing  steam  electric  locomotive.     (17/3/20.) 
163  548  Reddie.     (Olivetti   &  Co.)      Magneto    electric  machine  having  a  fixed  per- 
manent magnet  and  a  fixed  armature.     (22  3/20.) 
163  562  Shergold  &  Maxwell.     Electrical  fuse  holders.    (31/3/20.) 
163  590  Watson.     Electric  switches  and  the  like.    (115,20.) 

163  594  Henley's  Telegraph  Works  Co.     Machines  for  laying  up  or  twinning  con- 
ductors for  dry  core  or  other  electric  cables.    (25/5/20.) 
163  609  Holm.    Rotary  current   distributors.    (28/6/20.) 
163  632  Laguesse.     Means  for  operating  the  magneto  of  an  internal  combustion  engine' 

(17/2/20.     Divided  Application  on  154822.) 
163  652  Penman.    Electric  fuse  fittings.    (9/12/20.) 
163  727  Travis  &  Watson  &  Oa.  (of  Sheffield).  Ltd.    Electrical  resistance  elements. 

(13/8/19.)  ,    . 

163  728  Marks,     (Macfariano  Communications  Corporation.)    Telephone  transmission 

systems.    (2'10/19.) 
163  729  Crefssall.    Contact  for  thief  alarms  or  other  electrically  operated  devices. 

(3/10/19.) 
163  730  Lyon    &    Wrench,    Ltd.,     Enoelke    &    Todman,     Electrical    resistances. 

(8/10/19.) 
163  7.37  Cleary  &  Philpott.     Electric  current  limiting  devices.    (27/5/20.) 
163  741   Loth.    System  and  apparatus  for  enabling  a  movable  object  to  pursue  an 
electrically  staked-out  route  in  a  more  precise  way  than  by  means  of  visual 
points  of  reference.    (19/12/19.) 
163  744  Bocker  &  Eichoff.    Galvanic  elements.    (30/12/19.) 
163  745  B.T.-H.  Co.    (G.  E.  Co.)     Electron  discharge  devices.    (12/1/20.) 

The  device  comprises  only  two  electrodes,  a  portion  at  least  of  one  of  which  may 
be  heated  to  incandescence,  and  in  which  a  current   flows  between  the  electrodes 
varying  inversely  as  the  potential  applied  between  the  electrodes. 
163759  Inoersoll.    Booster  motors  for  locomotives.    (ll,'2/20.) 
163  773  Wilson.    (Buckley.)    Transmitters  for  electric  recording  and  signalling  systems. 

(20/2/20.) 
163  792  Smith,    Dine    &   Stocks.     Method    and    means    for   operating   tipping   gear 

electrically.    (24/2/20.) 
163  794  Lucas    &    Ireland.     Ignition    magnetos    for    intemal-combiistion   engine. 

(24/2/20.) 
163  795  ScHROFDER.    (^instruction  of  the  field  magnets  of  dynamo-electric  machines. 
(24/2/20.)  ^    , 

163  800  lORANic    Manufacturing    Zo..    Ltd.    (Cutler-Hammer    Manufacturing    Co.) 

Electrical  control  apparatus  for  lighting  systems  and  the  like.     (25^2/20.) 
163  807  Automatic  Telephone  Manufacturing  (^.,  Ltd.    (Automatic  Electric  C;o.) 
Telephone  systems  using  call   indicators.    (26/2/20.)    Cognate  Applications, 
12291/20,  29153/20  and  31298/20. 
163  810  Houghton  &  Portholme  Aircraft  Co.,  Ltd.     Receivers  for  wireless  telegraphy 

and  telephony.     (26/2/20.) 
163  812  Stone  &  Co.,  Ltd.    (Walton.)    Fuse  and  junction  c 

lighting  installations.    (26/2/20.) 
163  323  NiECB  &  Leggett.    Apparatus  for  subjecting  substances  of  molecular  matter 

to  the  electrostatic  stress  of  a  high  tension  electric  discharge.    (28;2/20.) 
163  838  B.  T.-H.  Co.,  Ltd.   (Cener.1l  Electric  Co.).    Systems  of  electric  ship  propulsion. 

(9/3/20.) 
163  345  B.  T.-H.  Co.,  Ltd.    (General  Electric  Co.).    Systems  of  electric  motor  control 
(3/3/20.) 
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APPLICATIONS  FOR  PATENTS. 

March  2,  1921. 
6  815  Thomas.    Transformer  voltage  regulators. 
6  828  Mechan.    Electrical  apparatus  for  indication  of  movements  of  rotatable  shafting, 

&c. 
6  840  Wilson,  Garrard  &  Railing.    Electric  starters  and  cut-outs. 
6  876  HoCKLY.     Telephone  transmitters,  microphones,  &c. 
6  891  Duncan.     Lanterns.  &c.,  for  electric  lamps. 
6  896  Preston.     Electric  device  for  heating  liquidsr&c. 
6  912  Morgan  Crucible  Ck).  &  Speirs.     Electric  melting  furnaces. 
6917  Metropolitan-Vickers   Electrical  Co.  &  Coates.    (Westinghouse  Electric  & 

Mfg.  Co.)    Switches. 

March  3,  1921 
6  928  Charhock.     Electrically  controlling  ignition  of  engines. 
6  940  George  &  Morley.     Combined  electric  fan  and  radiator. 
6  942  Roberts.     Electric  lamps  for  road  vehicles. 
6  976  Everett  &  Goodwin.     Electriclamp  locking  ring. 

6  996  Taylor.    Electrical  transmission  systems. 

7  006  White  &  Winstanley.     Shade  for  semi-indirect  electric  light  fittings. 
7  013  Carney  &  Lacey.    Cooling  electric  machines. 

7  019  Kemp.     Electric  vehicles. 

7  021  Compression  Starter  &  Switchgear  Co.  &  Lomax.    Electric  lamp  holders. 

7  029  Wright.     Wireless  telegraphy. 

7  032  Rana.     Motors. 

7  033  Rana.    Electrophonic  signalling  and  advertising  apparatus. 

7  035  Reddie.     (Soc.  Pirelli  &  Co.)     Electric  cables. 

7  036  &  7  037  Reddie.    (Soc.  Pirelli  &  Co.)    Electric  cables 

March  4,  1921. 
7  052  Fuller.     Electric  fuses. 

7  072  Dewaine.     Adjustable  electrical  temperature  alarm. 
7  109  B.T.-H.Co.    High  resistance  conductors. 
7  110  B.  T.-H.  Co.  &  Hastings.     Motor-control  systems. 
7  143  SZARVAZY.     Electrizators.    (15/2/18,  Hungary.), 

March  5,  1921. 
7  174  Automatic  Telephone  Mfg.  Co.    Railway  signalling  apparatus. 
7  200  Collins.     Electrolysis  of  brine. 

7  201     Siemens-Schuckertwerke.    Protective    arrangement    for    high    voltage    in- 
sulators.    (9/3/20,  Germany.) 
7  216  Automatic  Telephone  Mfg.  Co.    Telephone  systems. 
7  226  BuLLlNGER.     Electric  generators  for  bicycles,  &c. 
March  7,  1921. 

7  241  Torrance.     Electr'c  generators. 

7  276  Oliver.    Electric  blasting  caps. 

7285  BuNET.     High-tension  electric  condensers.    (18/5/20,  France.) 

7293  Metropolitan-Vickers  Electrical  Ck).    Electric  relays.    (4/5/20,  U.S.) 

7  294  Becker.    Burglar  alarms. 

7297  Madsen.     Electro-deposition  of  metals. 

7  303  Stevens.     Earthing  and  bonding  clip. 

7307  Marks.     (Dui'aux.)     Magneto-electric  machines. 

7  325  Relay  Automatic  Telephone  Co.  &  Davis.    Telephone  systems. 

7326  Relay  Automatic  Telephone  Co..  Johnson  &  Bryant     Telephone  exchanges. 

7327  Relay  Automatic  Telephone  Co.,  &  WARD     Telephone  systems. 

7328  &  7,329  Relay  Automatic  Telephone  Co.  &  Johnson     Telephone  systems. 
7330  Relay  Automatic  Telephone  Co.  &  Johnson.    Telephone  systems. 

7  333  Donisthorpe      Wireless  telegraphy  and  telephony 
March  8,  1921. 

7340  Trippe.     Safety  apparatus  for  electric  tramcars,  &c. 

7343  Villiers  Engineering  Co.  &  Parker.    Electric  lighting  from  dynamos,  mag- 
netos, &c. 

7  347  Evans  &  Hayden.     Miners'  electric  gas-testing  lamp. 

7351  Brolt.  Ltd.,  &  Holt.     Self-regulating  electric  machines. 

7  410  Holden.     Electric  measuring  instruments. 

7  423  Gill.    (Deutsche  Telephonwerke  Ges.)    Counter- speaking  and  telegraph  systems 
with  amplifiers. 

7  428  Liebreich.    Electrolytic  separation  of  chromium.    (3/3/20,  Germany.^ 

7449  Johnson  &  Phillips  &  Bailey.    Truck-type  switchboards. 
March  9,  1921. 

7  551  Western  Electric  Co.    Telephone  exchange  system. 

7558  B.T.-H.Co.     Ignition  for  engines. 

7559  B.T.-H.Co.     (G.E.  Cx>.)     Electric  power  transmission  and  braking  systems. 
7  560  &  7.561  Signal  Ges.    Electrical  navigation  of  ships. 

7  571  Siemens  &  Halske  Akt.  Ges.     Loud-speaking  telephone.     (9/3/20,  Germany.) 

7  534  Thames  Paper  Co.  &  Peters.    Automatic  variation  of  resistance  of  circuits. 

7591  Industrial  Appliances,  Ltd.,  &  Hamilton.    Electrically-propelled  vehicles. 

7  593  Kousnetzoff  &  Steinheil.    Electrically-driven  ploughs. 

7596  Sullivan.     Electrical  condensers. 

March  10,  1921. 

7  606  Weekes  &  Clarke.    Electric  lamps. 

7  677  Caemean.     Electric  heating  devices.     (13/3/20,  U.S.) 

7^678  Metropolitan-Vickers    Electrical   Co.    Measuring    devices    for   polyphase 
circuits.    (31/3/20,  U.S.) 

7  684  Western  Electric  Co.    Telephone  transmission  systems. 

7  692  Eastern  Telegraph  Co.  &  Davies.    Electric  signalling  along  conductors. 

7698  Siemens  &  Halse  Akt.  Ges.     Loud-speaking  telephones.     (10/3/20,  Germany.) 

7J699  Siemens  &  Halse  Akt.  Ges.    Connection  of  twin  cored  leads  in  telephone  installa- 
tions.    (15/4/20,  Germany.) 

7703  Savers.    Commutators  for  electric  machines. 

7  712  Gehlhoff  &  C.  P.  Goerz  Akt.  Ges.    Arc  lamps. 
March  U,  1921. 

7  728  Young.     Electrical  polarity  indicator. 

7  743  Millar.    Fastening  cables  and  wires  to  insulators. 

7  7-49  Myers.    Supports  for  trolly  wires. 

7753  CkjNNOLLY.     Insulatingtape. 

7  778  LangdonDavies&Soames.    Electric  current  regulators. 

7  781  CouLSON.    Accumulators. 

7  737  Landis  &  Gyr  Akt.  Ges.  Rectangular  casing  for  electrical  apparatus    (13/3/20, 
Switzerland.) 

7  795  Dale.    Electromagnetic  apparatus  for  detecting  electric  currents. 

7814  Ges   fur   Drahtlose   Telegraphie.    Wireless  receiving  systems.    (13/3/20, 
Germany.) 

7817  Maschinenfabrik  Oerlikon  &  Kristen.     Induction  regulator  for  alternating 
current  circuits.     (23/3/20,  Switzerland.) 

7819  SeFTON-JoNEs.     (Deutsche  Kabelindustrie  Ges.)    Providing  cables  with  dis- 
tinguishable wrappings. 

March  12,  1921. 

7848  Marshall.     Apparatus  for  detection  of  Hertzian  waves. 

7882  Arntunoff.    (Pooling  arrangements  for  electric  machines. 

7884  Baron.    (Aldendorf.)    Electro-mechanically  controlled  telephone  system. 

7885  Holden.    Electric- measuring  instruments. 
7  887  Mathieu.     Oscillating  valve  relays. 
78^9  Taylor.    Supporting  thermionic  valves. 

7900  Steiner  J.  Ges.  &  Magerle.    Electric  bells,  &c.    (12/3/20,  Austria.) 
March  14,  1921. 
7  933  Automatic  Telephone  Mfg.  Co.  &  Hudd.    Electric  motors. 
7  947  Tucker.     Fuse-boards. 

7  954  Aitken  .     Automatic,  &c.,  telephone  systems. 

7  964DOHERTY.     Motor  Components.  Ltd.,  &  Fenton.    Portable  electric  lamps. 
7  973  Elektrizitats  A.G.  vorm  Schuckert  &  Ckj.     Electrolytic  cell.    (14/6/20,  Ger 

many.) 
7982  Orling.     Magnifyingeffectsof  small  efforts  for  telegraphy,  &c. 


Companies'   Reports,   &c. 


MARCONI  INTERNATIONAL  MEETING. 

Mr.  Godfrey  C.  Isaacs,  who  presided  over  the  ordinai-y  general  meeting 
of  the  Marconi  International  Marine  Commfnication,  Ltd.,  last 
week,  was  able  to  give  a  aood  account  of  the  expansion  of  the  company's 
business.  At  the  outset  he  explained  that  Senatore  Marconi  was  away 
from  London  on  important  research  work.  In  the  course  of  his  analysis 
of  the  accounts  Mr.  Isaacs  said  that  the  general  reserve  account  and  the 
reserve  for  obsolescence  of  plant  together  represented  the  same  figure 
as  at  the  end  of  1919.  Investments  and  loans  against  securities  stood 
at  £123  000  less.  Additional  stations  on  ships  showed  an  increase  of 
£100  000,  after  writing  off  £63  535  for  depreciation.  They  hoped  to 
continue  holding  their  securities  and  to  abstain  from  bringing  home 
their  money  from  foreign  countries  until  there  was  a  further  apprecia- 
tion. Theyear's  revenue  was  £933  567,  compared  with  £772  018  in 
1919,  the  increase  being  due  to  the  continued  expansion  of  the  business. 
There  was,  however,  an  increase  in  expenses.  They  had  already  paid 
an  interim  dividend  of  5  per  cent,  and  they  were  making  a  final  dis- 
tribution of  10  per  cent. 

Expansion  of  Business. 

Though  it  was  disappointing  to  see  a  set-back  in  the  profits,  it  must  be 
borne  in  mind  that  they  were  going  through  a  bad  period.  That  which 
had  effected  most  was  the  state  of  foreign  currencies  and  the  deprecia- 
tion of  Government  securities,  but  they  could  confidently  look  to  their 
losses  as  being  far  less  extensive  finally  than  the  figure  at  which  they 
had  been  calculated  at  the  end  of  December  last.  What  was  most 
material  and  upon  which  they  could  congratulate  themselves  was  that 
their  business  during  the  period  showed  further  expansion.  The  number 
of  ship's  installations  increased  during  1920  by  approximately  12  per 
cent,  and  the  revenue  from  sliips'  telegrams  showed  an  even  greater 
appreciation.  These  circumstances,  together  with  the  fact  that  their 
business  this  year  continued  to  expand,  had  been  mainly  responsible 
for  recommending  that  part  of  the  balance  of  profits  of  previous  years 
should  be  used  to  maintain  the  dividend  for  the  last  year.  Until  foreign 
currencies  became  more  normal  the  profit  in  sterling  of  their  foreign 
business  must  continue  to  suffer,  but  he  hoped  they  had  seen  the  worst 
in  that  direction.  i 

Competition. 

Mr.  Isaacs  referred  to  attempts  made  by  a  new  wireless  company  to 
compete  with  them  by  offering  to  ship-owners  terms  and  conditions 
which  were  represented  to  be  more  advantageous  than  those  furnished 
by  the  Marconi  company.  Whilst  ship-owners  have  been  satisfied  with 
the  service  of  the  company,  they  had  not  been  altogether  loth  to  give 
some  support  to  a  competing  company,  believing  that  competition  was  a 
healthy  thing.  He  was,  however,  very  strongly  of  opinion  that  a  business 
such  as  theirs  was  likely  to  give  infinitely  better  results  if  under  one 
control.  They  believed  that  their  experience,  world-wide  organisation 
and  the  care  given  to  the  conduct  of  their  business,  would  ensure  their 
holding  their  own  at  all^  times.  They  claimed  that  the  competing 
company  was  infringing  a  number  of  their  patents,  and  a  request  had 
been  made  to  them  for  a  licence. 

Developments  and  Improvements. 
Considerable  improvement  had  been  made  in  wireless  installations 
on  ships  at  sea  since  the  war.  The  new  designs,  carrying  the  latest 
improvements,  were  now  being  installed  ;  the  range  of  a  ship's  station 
had  been  increased  under  normal  conditions  to  between  two  and  three 
thousand  miles.  Improvements  had  also  been  effected  in  the  direction 
finder.  W'ireless  telephony  for  use  by  ships  had  also  made  considerable 
strides  during  the  year.  A  demonstration  of  the  progress  made  was 
given  on  the  Canadian  Pacific  steamslup  "  Victorian,"  and  those  on 
board  were  able  to  carry  on  telephone  conversations  throughout  the 
greater  part  of  the  journey  with  either  England  or  Newfoundland. 
There  could  be  no  doubt  that  wireless  telephony  was  destined  to  play 
an  important  part  on  siiips  at  sea. 


Northampton  Electric  Light  &  Power  Company  has  declared  an 
interim  dividend  of  3V  per  cent,  on  the  "  B  "  ordinary  shares. 

The  City  op  Buenos  Ayres  Tramways  Company,  Ltd.,  has  declared  a 
dividend  of  Is.  3d.  per  share  (being  at  rate  of  5  per  cent,  per  amium), 
less  tax,  for  the  quarter  ended  June  30. 

The  directors  of  the  RanCxOOn  Electric  Tramways  &  Supply 
Company,  Ltd.,  have  issued  the  balance.of  the  ordinary  capital,  amount- 
ing to  72  900  shares  of  £1  each. 

A  meeting  of  the  holders  of  the  five  per  cent,  first  mortgage  debenture 
stock  of  the  Monterey  Railway,  Light  &  Power  Company,  was  held 
last  week  when  a  plan  of  re-organisation  was  approved. 

The  net  profit  of  Vera  Cruz  Electric  Light,  Power  &  Traction 
for  1920  was  £48  582.  A  dividend  of  10  per  cent,  absorbs  £35  000,  and 
£15  000  is  placed  to  depreciation  and  reserve,  carrying  forward  £21  981, 
against  £23  398  brought  in. 

British  Columbia  Electric  Railway  ft),  have  declared  a  dividend 
of  35  per  cent,  (free  of  tax)  for  the  year  on  the  preferred  and  deferred 
ordinarj-  stocks.  Last  year  a  dividend  of  £4  13s.  per  cent,  was  paid 
on  the  preferred  ordinary  and  £6  4s.  per  cent,  on  the  deferred  ordinary. 

The  (Urectors  of  W.  T.  Henley's  Telegraph  Works  Company  have 
declared  a  dividend  on  the  preference  shares  at  the  rate  of  4i  per  cent 
per  annum,  less  income  tax,  for  the  half-year  ended  June  30,  and  an 
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interim  dividend  on  the  ordinan-  shares  of  Is.  per  share,  less  income  tax, 
both  to  be  paid  on  Sept.  1. 

ToTTEKHAM  DISTRICT  LiGHT,  Heat  &  PowER  COMPANY  have  declared  a 
dividend  for  the  half-year  ended  June  30  at  the  rate  of  6  per  cent,  per 
annum  on  the  A  stock  and  4i  per  cent,  per  annum  on  the  B  stock  (less 
tax).  A  year  ago  the  dividends  were  at  the  rate  of  3|-  per  cent,  and 
2|  per  cent,  respectively. 

The  net  profits  for  1920  of  the  Shroi-shire,  Worcestershire  & 
Stapfoedsuire  Electric  Powf:R  CoMPAsy  were  £32  515  and  £740 
was  brought  forward.  It  is  proposed  to  pay  the  dividends  on  the  7  per 
cent,  and  0  par  cent.  pri?ference  shares,  to  add  f  4  572  to  the  sinking  fund 
and  to  carry  forward  the  remaining  £16  183. 

The  net  pmfit  of  the  Kalgoorue  Electric  Tramways,  Ltd.,  for 
192),  before  charging  depreciation,  was  £8,742.  In  January  last  a 
demand  wa?  made  for  a  further  increase  in  wages,  which  the  company 
was  unable  to  agree  to.  Xegotiations  followed,  but  on  Febraary  1, 
without  waiting  for  the  decision  of  the  Arbitration  C'ourt,  the  men  went 
on  strike,  and  service  was  entirely  suspended  until  February  2.j.  It 
was  then  agreed  to  refer  the  dispute  to  the  local  tribunal,  whose  award 
gave  the  men  a  considerable  increase  in  wages,  subject  to  confirmation 
or  variation  by  the  Federal  Arbitration  Court. 

Ne^v  Companies. 

The  following  list  is  compiled  from  information  supplied  by  Messrs. 
Jordan  &  Sons,  Ltd.,  company  registration  agents,  116  and  117,  Chancery- 
lane,  London.  \V.C.2  : — 

ACME  ENGINEERING  COMPANY  (LONDON),  LTD.  (175  960).— Reg. 
July  27,  9,  Great  Sutton-street,  E.C.I.  General,  electrical,  hydraulic 
and  mechanical  engineers.  Nominal  capital  £15  000  in  15  000  shares 
of  £1  each.  Directors  :  H.  N.  Kaye,  Park  Lodge,  Kenley,  Surrey  (gov. 
dir.),  Helene  A.  Kaye,"  Park  Lodge,  Kenley,  Surrey,  H.  R.  Hall,  18, 
Ospringe-road,  X.Wo. 

ALLENWEST-BROOKHIRST  (1921),  LTD.  ( 175  995).— Reg.  July  28,  to 
enter  into  four  agreements  (or  some  of  them)  to  be  made  between  Allen 
West  &  Company,  Ltd..  Brook  Hirst  &  Company,  Ltd.,  Electric  Control 
Ltd.,  Watford  Electric  &  Manufaoturing  Company,  Ltd.,  and  the  com- 
pany, and  to  carry  on  the  business  of  electrical  and  mechanical 
engineers.  Nominal  capital  £550  000  in  550  000  shares  of  £1  each. 
Directors  to  be  appointed  by  subscribers.  Subscribers  ;  W.  J.  HUl, 
2,  Bond-court,  Walbrook,  E.  C.  J.  Bennett,  5,  Kildoran-road,  Brixton, 
S.W.2. 

ELECTRIC  LOCOMOTION  AND  FOUNDRY  COMPANY,  LTD.  (175  895)— 
Reg.  July  23,  capital  £0  UOO  in  £1  sliares,  to  acquire  and  carry  on  business 
of  iron  and  brass  founders  and  electrical  and  mechanical  engineers. 
Directors  :  G.  L.  Collins,  R.  A.  Bowron,  R.  L.  Stanbrook,  W.  S.  Mundle, 
G.  D.  Gillender  and  T.  Gillender.  Beg.  office  :  Globe-chambers,  The 
Side,  Newcastle-upon-Tyne.     Private  company. 

MANCHESTER  AND  DISTRICT  RADIUM  INSTITUTE.  (175  725).— Reg. 
July  14,  to  acquire  radio-active  materials  whether  containing  radium  or 
mcsothorium  or  other  radio-active  substances.  Every  member  to  con- 
tribute a  sum  not  exceeding  £1  if  necessary.  Directors:  Sir  E.  Holt, 
Sir  W.  Cobbett,  F.  P.  Nathan,  G.  N.  Midwood,  L.  Pilkington,  Sir  W. 
Milligan,  S.  H.  Renshaw  and  W.  Armitage.  Reg.  Office:  Nelson 
House,  Xelson-street,  llanche-^ter.     Company  limited  by  guarantee. 

HAY  M4RY0N  WORKS  (STROUD).  LTD.  (175  943).— Reg.  July  26.  Elec- 
trical and  general  engineers.  Nominal  capital  £1  000  in  1  000  shares  of 
£1  each.  Directors  :  JI.  Hay,  Pyrford  (!rccn  House,  Pyrford  Green, 
nr.  Woking,  J.  T.  Marj-on,  75,  Park  Road,  Ilford. 

REGENT  ELECTRICAL  INSTALLATION  COMPANY.  LTD.  (175  727).— 
Rvi.  .J  ily  14.  capital  £1  500  in  £1  shares,  to  carry  on  business  of  electrical 
cngincer.s  and  contractors.  Directors:  B.  Barnctt,  R.  Lerderman  and  M 
Heller.      Re-.  Office  :     104,  Whitrcliapel-road,  E.      Private  company. 

ROSE  BROS.  ELECTRICAL  COMPANY,  LTD.  (175  930).— Reg.  July  27. 
25/27,  Milton -street,  E.C.2.  Manufacturers  and  dealers  in  electrical 
'batt'cries,  electrical  instruments,  &c.  Nominal  capital  £20  000  in  20  000 
shares  of  £1  each.     Directors  :   A.  H.  Rose,  T.  A.  Rose  (per.  directors). 

STANDARD  ELECTRIC  SIGN  COMPANY,  LTD.  (175  987).— Reg.  July  27. 
.\dvcrtising  contractors  bj'  means  of  electric  and  other  illuminated  signs. 
Nominal  capital  £.500  in  500  shares  of  £1  each.  Directors  to  be  ap- 
piintcd  by  subscribers.  Subscribers  :  E.  A.  F.  Boys,  478,  Archway- 
road,  Highgate,  N.,  Doris  Wain,  65,  Clyde-road,  Alexandra  Park,  N. 

W.  J.  TOUGH  &  PARTNERS.  LTD.  ( 175  871)— Reg.  .July  21,  capital 
£2  000  in  1  .500  £1  preference  and  2  000  5s.  founders'  shares,  to  carry  on 
business  of  electrical,  mechanical  and  motor  engineers.  Directors  : 
J.  Wright  and  W.  J.  Tough.  Keg.  office  :  32,  Shaftesbury-a venue, 
W.  1.     Private  company. 

Gumpany     Incorporntp<I     Outside    U.K>  ^ 

A/S  DET  N0R8KE  RADI08ELSKAP.  CHRISTIANIA,  ( 1  981  f)— Incor- 
p-)rated  in  Christiania,  Norway.  (Capital  kr.  1000  000  in  1000  shares 
of  kr.  1  000  each,  to  manufacture  and  sell  radio-stations  and  apparatus. 
A.  E.  Salvesen,  50,  Grainger-stroet,  Newcastle-on-Tyne,  authorised  to 
acojpt  service. 


Benn  Brothers  Journals. 


Some  Features  of  the  Current  Issues. 

"  Cabinet  Maker  "  :  "  Practical  Window  Dressing,"  by  H.  E.  Coombes, 
B.A.D.M.  ;  "  Films  and  the  Furniture  Trade  :  A  Suggestion  "  ;  and 
"  Industry  and  Society,"  by  E.  J.  P.  Benn. 

"  Chemical  Age  "  :  "  Heat  Required  in  Acid  Concentration,"  by  F. 
Colin  Sutton  ;  "  Industrial  Uses  of  Electro-Deposited  Iron,"  by  W.  E. 
Hughes  ;    and  "'  Standardisation  of  Petroleum  Specifications." 

"  Farm  and  Home  "  :  '"  Cornish  Cheese  Making  "  ;  "  The  Dairy 
Cow  (Successful  Farming)  "  ;    and  "  Labour  and  the  Land." 

"The  Fruit-Grower"  :  "Standards  in  National  Apple  Marketing 
Scheme  :  "  "  Road-Transport  Problems  "  ;  and  "  Potatoes  after  the 
Drought." 

"  Gardening  Illustrated  "  :  "  Tulip  Clara  Butt,"  illustrated  ;  "  Black 
Currant  Boskoop  Fruit,"  illustrated  ;   and  "  The  Apple  Crop." 

"  Hardware  Trade  Journal  "  :  "  Examinations  for  Hardware  Assist- 
ants "  ;  "  Notes  on  Pumps,  VI."  by  Joseph  Horner  :  and  "  Hardware 
in  the  New  U.S.  Tariff." 

■'  Gas  World  "  :  "  Practical  Estimate  of  the  Value  of  Gas  "  ;  and"  The 
Lighting  of  Factories  and  Workshops." 


Forty  Years  A^o. 

(The  Electrician,  August  13.  1881.) 

The  Telephone  in  the  Xokth  of  England. — The  telephone  seems  to 
be  gaining  favour  in  the  north  every  daj-,  applications  to  local  authorities 
for  leave  to  erect  telephone  lines  being  very  numerous. 

Electric  Light  at  King's  Cross  Station. — Mr.  Crompton  has 
successfully  installed  his  system  of  lighting  by  electricity  at  this  station 
of  the  Great  Northern  Railway.  We  hope  to  give  some  details  in  a 
future  number. 

Electric  Light  v.  Gas. — At  a  recent  meeting  the  of  Dimdee  Gas 
Commission,  it  was  stated  that  several  large  consumers  in  the  town  were 
fitting  up  their  premises  for  the  electric  light,  and  that  if  it  were  found  to 
be  satisfactory  its  adoption  would  affect  the  gas  revenue. 

SS.  "  Great  Eastern." — This  vessel,  which  has  been  so  intimately 
connected  «ith  Atlantic  cable  work,  is  to  be  sold  by  Messrs.  C.  W.  Kelloek 
&  Compan}%  Admiralty  brokers,  on  the  19th  of  October  next.  She  is 
still  lying  at  Milford  Haven,  where  she  has  lain  idle  for  a  long  time. 

The  Stor-uje  of  Electricity. — The  Cleveland  (U.S.A.)  Trade  Review 
says  that  Mr.  C.  Brush,  of  electric  light  notoriety,  has  invented  a  system  of 
electric  storage  for  lighting  purposes.  All  that  is  yet  known  of  the 
system  is  that  metal  is  used  as  the  recipient  of  the  electricity  to  be  stored. 
Mr.  Brush  has  stated  that  he  is  able  to  store  double  as  much  electricity  as 
M.  Faure  in  a  given  space. 
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Salammoniac. — Per  cwt.  653.-60s,         Copper  SulpluUe. — Perton£3C. 
Sulphur  (Flowers). — Ton  £13.  Boric  Acid    (Crystals). — Per    too 

„      (Roll-Brimstone). — Per  ton  £69. 

£13.  Sodium  Bichromate. — Per  lb.  7Jd. 

Sulphuric    Acid    (Pyrites,  168°).—    Sodium  Chlorale.—Fei  lb.  4d. 
Per  ton,  £9  178.  6d. 
Rubber. — Para  fine,  1/-.;  plantation  1st  latex,  9]d.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  figures  by  W.  T.  Henley  s^elegraph  Works  Co. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  Thb 
Electrician  "  are  ai  8,  Bouverie  Street,  London,  E.C.  4.  Telegrams  : 
Benbrolic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  ts  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 
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Notes. 


The  Decontrol  of  the  Railways. 

We  are  not  exaggerating  when  we  say  the  most  important 
event  of  the  week  for  the  electrical  industry  has  been  the 
removal  of  the  dead  hand  of  State  control  from  the  railways 
of  the  country.  It  is  trite  to  say  that  a  cheap  and  efficient 
system  of  transport  for  both  goods  and  passengers  is  a  matter  of 
vital  importance  to  a  commercial  and  industrial  country  like 
our  own,  and  eqiuilly  trite  that  some  of  the  pre.sent  stagnation 
in  trade  may  be  attributed  to  high  railway  rates  and  to  the 
lack  of  enterprise  in  railway  management  which  has  recently 
been  so  evident.  Ha^^ng  got  rid  of  a  chequered  past  we  must 
now  wait  and  hope  that  the  railways  will  be  able  to  make 
for  themselves  and  for  us  a  brighter  future,  and  that,  now 
the  lines  axe  again  under  business  management,  the  public  will 
gradually  recover  some  of  the  transport  facilities  both  for  them- 
selves and  for  their  goods  which  they  enjoyed  in  pre-war  days. 
But  in  order  to  effect  this  verv  necessarv  improvement 
there  must  be  efficient  administration  and  reduced  work- 
ing expenses.  Revenue  must  be  increased  by  reducing  the 
charges  and  costs  must  be  decreased  by  a  careful  attention  to 
detail.  The  grouping  of  the  railways  into  four  main  groups, 
which  will  practically  abolish  competition  between  the 
difierent  lines,  should  help  to  this  end,  though  at  the  same  time 
it  will  get  rid  of  a  strong  incentive  to  progress  and  efficiency. 
Fortunately  road  transport  is  now  a  formidable  competitor, 
and  it  is  to  be  presumed  that  the  railway  companies  in  their 
own  interest  will  act  with  both  caution  and  enterprise  in 
stabilising  their  position.  Electrification  of  many  of  the  subur- 
ban lines  would  be  an  efiieient  means  to  this  end. 

The  Future  of  the  Light  Railways. 

We  fear,  however,  that  light  railway  development  will  be 
seriously  afEected  by  the  Bill.  For  the  proposed  changes 
will  not  improve  the  prospects  of  this  means  of  transport, 
unless  the  railway  companies  make  a  radical  change  in  their 
methods.  Under  the  new  Bill  the  Light  Railways  Com- 
missioners are  to  be  abolished  and  the  administration  of  the 


Light  Railways  .\cts  placed  in  the  hands  of  the  Ministry  of 
Transjjort.  In  the  past  railway  companies  have  been  very 
jealous  of  any  sort  of  competition  by  either  canals  or  light 
railways,  and  several  projects  of  the  latter  kind  have  been 
killed  by  formidable  oppo,sition.  As  a  matter  of  fact,  this 
is  a  short-sighted  policy,  for  in  rural  and  agricultural 
areas,  where  transport  facilities  are  poor  and  inefficient, 
light  railways  could  have  been  developed  as  feeders  of  the 
standard  lines,  and  the  traffic  and  receipts  of  both  increased. 
We  hope  that  this  will  be  the  policy  of  the  future,  for  it  is 
only  by  employing  cheaply  constructed  light  railways  or 
jierhaps  railless  trolley  vehicles  in  the  more  crowded  areas  that 
the  present  motor  competition  can  be  effectively  met. 


Joint  Authority  Progress. 

The  formation  of  Joint  Electricity  Authorities  is  for  several 
reasons  taking  an  unconscionable  time.  These  reasons  include  : 
Difficulties  in  adjusting  local  interests,  the  delay  which  arises 
from  a  natural  desire  to  wait  and  see  what  some  one  else  is 
going  to  do,  and  then  try  and  do  it  better,  and  the  discourage- 
ment to  development  which  has  been  caused  by  the  demise 
of  the  Electricity  Supply  (No.  2)  Bill.  Statistics  indicate  ho\\ 
slow  the  progress  has  been.  For  of  the  thirteen  electricity  dis- 
tricts pro\isional!y  defined,  schemes  have  .so  far  been  submitted 
for  only  eight.  Five  local  inquiries  have  been  held,  but  in  two 
instances  only,  namely.  North  Wales  and  West  Lancashire,  have 
the  Electricity  Commissioners  given  their  decision.  But 
even  this  is  not  the  end,  for  the  necessary  draft  orders  are  still 
being  preiiared  for  the  creation  of  the  Joint  Electricity 
Authorities,  and  some  further  time  must  obvaously  elapse 
before  we  can  see  one  of  these  bodies  in  full  working  order.  Thi< 
is  a  verv  little  flour  for  a  great  deal  of  grist. 


Stagnation  in  the  West. 

Ix  thL-  case  of  districts  where  enquiries  have  been  held  so  far 
without  result,  the  position  may  be  roughly  summed  up  as 
follows  :  The  2)roceedings  in  the  Severn  area,  the  first  to  be 
delimited,  unfortunately,  proved  abortive,  and  the  proposals 
to  form  a  Joint  Authority  in  that  part  of  the  coiuitry  have 
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for  the  time  being  bee«  abandoned.  While  inquiries  have  recent- 
ly taken  place  in  the  Aire  andCalder  and  the  London  andHome 
Counties  Districts  the  Commissioners  have  not  yet  promulgated 
their  decisions.  Nor  is  progress  more  definite  in  the  districts 
that  have  been  defined,  but  where  inquiries  have  not  vet  been 
held.  In  three  cases  the  periods  for  submitting  reorganisation 
schemes  have  had  to  be  extended  several  times,  partly  to  give 
further  time  for  local  consideration  and  partly  to  assist  the 
Commissioners.  In  two  or  three  other  districts  nothing 
has  been  done,  and  owing  to  conflicting  municipal  and  company 
interests  we  imagine  little  will  be  done  until  the  Commissioners 
have  time  to  tackle  the  subject  themselves.  This  is  not  a 
very  satisfactory  record  for  a  year's  work.  And  the  blame  for 
this  lack  of  progress  lies  not  at  the  Commissioners'  door,  who 
have  wrestled  long  and  well  with  an  almost  impossible  task, 
but  with  those  who  do  not  see  that  the'^best  future  for  their  own 
undertaking  lies  in  combination  rather  than  in  individualism. 


Electric  Traction  in  Austria. 

TuERE  are  certain  countries  where  the  emploj-ment  of  electric 
traction  appears  more  advantageous  than  steam  working, 
even  to  those  who  are  inherently  opposed  to  it.  This  may  be 
due  either  to  the  shortage  and  consequent  high  price  of  coal  or 
to  the  configuration  of  the  country  through  which  the 
railways  run.  In  this  country  we  are  not  much  affected  by 
either  of  these  considerations  and  in  discussing  the  advantages 
of  electric  traction  in  its  application  to  British  railwavs  we 
are,  therefore,  sometimes  liable  to  forget  them  and  to  consider 
the  problem  from  the  economic  and  traffic  standpoints  alone. 
The  two  articles  on  electric  traction  in  Austria  which  we 
publish  on  another  page  of  this  issue  give  another  view  of  the 
picture.  For  Austria  is  a  country  where  coal  has  always  been 
scarce  and  is  now  very  expensive,  where  much  of  the  railway 
communication  lies  through  mountainous  regions,  but  where, 
fortunately,  quite  a  satisfactory  amount  of  water  power  is 
available  for  use.  It  is,  therefore,  not  surprising  to  find  that 
the  suggestion  to  electrify  the  railway  system  of  the  country 
in  a  more  or  less  wholesale  way  has  been  under  consideration 
for  over  30  years,  while  for  the  past  15  years  the  various  phases 
of  the  problem  have  been  studied  by  a  special  department. 
But  it  is  interesting  to  note,  however,  that  while  the  earlier 
plans  for  electrification  were  based  on  comparisons  between 
W'Orking  costs  of  electric  and  steam  haulage,  the  coal  scarcity 
now  compels  electrification  in  order  to  make  the  railways  inde- 
pendent of  foreign  supplies.  For  of  the  14  million  tons  of  coal 
now  consumed  in  Austria  each  year  only  16  per  cent,  can  be 
obtained  in  the  country  itself,  and  even  these  deposits  would  be 
exhausted  in  20  years  at  the  present  rate  of  consumption. 
Electrification  of  all  the  railways  would  reduce  the  total  coal 
consiuuption  by  25  per  cent.,  or  about  3J  million  tons,  so  that 
the  scheme,  which,  of  course,  includes  the  use  of  the  large 
amount  of  water  power  available,  is  both  economically  and 
tiiianciallv  .sound. 


Factory  Lighting. 

Ik  these  days  of  calls  for  increased  output  from  tliose 
employed  in  factories  it  is  realised  as  essential  that  everything 
must  be  done  to  render  that  output  as  easy  as  possible  of 
achievement.  In  other  words,  it  is  essential  to  ensure  that  the 
human  part  of  the  industrial  machine  is  operating  as 
efficiently  as  possible  under  the  best  possible  conditions.  One 
of  the  most  important  factors  in  this  matter  is  adequate 
lighting,  and  it  will  be  remembered  that  as  long  ago  as  1913 
a  Committee,  of  which  Sir  Richard  Glazebrook  was  the 
Chairman,  was  appointed  by  the  Home  Office  to  consider  the 


whole  question  of  factory  and  workshop  lighting.  This 
Committee  issued  a  report  in  1915  recommending  that  an 
adequate  and  suitable  standard  of  lighting  should  be  provided 
in  every  part  of  a  factory  and  workshop  and  gi%-ing  power  to 
the  Secretary  of  State  to  make  orders  defining  adequate  and 
suitable  illumination  for  these  places.  But,  as  we  pointed 
out  at  the  time,  it  is  easier  to  call  for  adequacy  in  lighting  than 
to  achieve  it.  Partly  because  it  is  not  a  "fixed  value  but 
depends  not  only  on  the  character  of  the  work,  but  on  its 
colour,  size  and  shape,  so  that  a  man  operating  a  large 
planing  machine  requires  difierent  illumination  from  a 
man  repairing  a  watch.  Adequacy  is,  therefore,  a  question 
which  must  be  mainly  left  to  experience,  provided  that  a 
minimum  is  fixed  below  which  the  illumination  must  on  no 
account  fall. 


Glare,  Shadow  and  Constancy. 

Ox  the  other  hand,  there  are  a  number  of  lighting  regulations 
which  require  definite  formulation,  and  no  less  needful  are 
apjjropriate  sanctions  for  their  non-fulfilment.  We  are  glad 
to  see  that  these  matters  are  dealt  with  in  the  second  report 
of  the  Departmental  Committee,  of  which  an  abstract  will  be 
found  on  another  page  of  this  issue.  The  three  important 
questions  dealt  with  are  glare,  shadow  and  constancy.  To 
overcome  the  first,  which  is  becoming  more  and  more  harmful 
owing  to  the  increasing  use  of  gasfilled  lamps  and  units  of 
high  candle-power,  proper  shading  is  recommended.  Shad- 
ing is  defined  by  prescribing  a  maximum  brightness  not 
exceeding  a  given  number  of  candles  per  square  inch,  or.  more 
simply,  by  ensuring  that  the  source  of  light  is  non-distinguishable 
when  -^-iewed  through  the  shade  at  a  distance  of  100  ft.,  unless 
it  be  so  placed  that  the  angle  between  lines  from  the  eye  to  an 
imshaded  part  of  the  source  and  the  horizontal  plane  is  less  than 
20deg.,  or,  in  the  case  of  a  person  employed  at  a  distance  of 
6  ft.  or  less  from  the  source,  not  less  than  30  deg.  At  the 
same  time,  adequate  means  are  to  be  taken  to  place  or  screen 
the  light  source  so  as  to  prevent  direct  reflection  of  the  light 
from  a  smooth  surface  into  the  eyes  of  the  worker.  It  is  also 
recommended  that  adequate  means  should  be  taken  to  prevent 
the  formation  of  shadows  and  that  light  sources  which  flicker 
or  undergo  abrupt  changes  in  candle-power  should  not  be 
used  in  any  factory.  Tliis,  of  course,  is  not  the  end  of  the 
story,  nevertheless  it  wiU  represent  a  great  step  forward, 
especially  when  the  standards  laid  down  in  this  report  become 
universal  not  only  in  the  archives  of  the  Home  Office  but  in 
actual  practice. 

Electricity  Supply  in  Glasgow. 

The  citizens  of  Glasgow  do  well  to  take  a  pride  in  their 
municipal  undertakings,  particularly  in  those  concerned 
with  electricity  supply  and  tramways.  For  quite  sufficient 
cause  for  self  congratulation  can  be  obtained  from  a 
perusal  of  the  accounts  for  the  year  ended  May  31, 
which,  issued  in  an  elaborate  form,  show  that  considerable 
progress  has  been  made,  notwithstanding  the  unfavourable 
working  conditions.  It  appears  that  the  gross  revenue  for 
the  year  ended  May  31  was  £1  311 951,  compared  with 
£977  486  in  1920,  and  that  the  working  expenditure  was 
£902  425,  against  £713  451.  After  meeting  interest  and 
sinking-fund  obligations  and  writing  off  £67  161  for  deprecia- 
tion, there  was  a  net  profit  of  £2  730,  compared  with  a  deficit 
of  £64  614  in  the  previous  year.  The  result  woidd  have  been 
much  more  favourable  but  for  the  breakdown  of  the  new 
generators  at  Dalmarnock  in  mid-winter,  when  the  de- 
mand was  at  its  highest,  while  the  coal  strike  also  adversely 
afi'ected  the  revenue. 
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Satisfactory  Progress. 

Under  the  circumstances  the  increase  in  the  electricity 
sold  to  private  consumers  to  151  688  636  units  from  146  223  311 
units  in  1919-20  must  be  considered  satisfactory.     The  total 
costs  amounted  to  2-0380d.  per  unit  sold  and  the  receipts 
to  2-0422d.,  or  a  balance  of  only  0-0042d.  per  unit.     (Meticu- 
lous accuracy,  this  !)     The  number  of  motors  supplied  from 
the  Corporation  mains  on  May  31  was  15  391,  representing 
a  total  of  130  207  H.P.,  and  showing  increases  of  720  in  number 
and    6  786   in    the   H.P.  coimected,    although    there    was   a 
slight  drop  compared  with   the  pre\ao\is  year  in  the  total 
units  consumed.    The  total  maximum  demand  was  165  523  kW, 
compared  with   155  219  kW,   an  increase  of  6-64  per  cent., 
but  the  number  of  consumers  was  46  922  against  42  892,  an 
advance  of  9-4  per  cent.     The  first  two   18  750  kW  turbo- 
alternator  sets  for  the  Dalmarnock   station   were  installed 
during  the  year,  and  the  third  and  fourth  sets  will  be  put  into 
commission  during  the  coming  winter.     At  the  end  of  the 
year  the  amount  borrowed  for  electricity  supply  amounted 
to  £5  063  554,  but  the  amount  outstanding  was  only  £3  874  030. 
Since  the  accounts  were  made  up  the  Electricity  Commissioners 
have  authorised  the  borrowing  of  a  further  sum  of  £1  800  000, 
which  is  to  be  repaid  by  means  of  a  sinking  fund  x>rovided 
out  of  revenue  at  a  rate  of  not  less  than  4  per  cent,  per  annum. 
From  these  few  facts  and  figures  it  wUl  be  seen  how  important 
the  Glasgow  municipal  electricity  undertaking  has  become, 
and  the  engineer  and  manager  is  to  be  heartily  congratulated 
on  being  able  to  present  such  a  good  result  at  the  end  of  a 
difficult  year.     Those  who  argue  that  a  municipal  electricity 
supply   undertaking   cannot   be   a   commercial   concern    are 
requested  to  note. 


The  U.S.  Battleship  "Maryland." 

Those  who  are  interested  in  the  important  subject  of  the 
electrical  propulsion  of  ships  will  seize  the  opportunity  of 
studying  closely  the  details  given  about  tbe  latest  recruit  to 
the  ranks  of  battleships  operated  by  this  means.  This  recruit 
is  the  United  States  battlesliip  "  Maryland,"  which  is  expected 
to  undergo  her  official  trials  in  November  next.  The  shijs 
has  a  displacement  of  32  600  tons,  is  624  ft.  long,  and  has  a 
beam  of  97J  ft.  She  has  a  full  speed  of  21  knots,  with  a  radius 
of  10  000  miles  at  cruising  speed.  Her  main  propeUing 
machinery  consists  of  two  Curtis  turbines,  each  developing 
11  000  kW  at  2  030  revs,  per  min.  These  turbines  supply  four 
7  000  H.P.  induction  motors,  which  run  at  170  revs,  per  min., 
and  are  directly  connected  to  four  propellers.  The  motors 
are  12  ft.  in  diameter  and  weigh  62  tons.  Any  of  the  generating 
sets  is  capable  of  driving  the  ship  at  a  speed  of  17  knots.  Elec- 
trical appliances  are  also  extensively  used  throughout  the 
ship  and  the  auxihary  generating  plant,  from  which  these 
are  supplied,  consists  of  six  300  kW  turbo-generator  sets. 
The  preUminary  trials  of  the  vessel  have  already  taken  place, 
and  were  we  understand  very  successful  though  no  official 
results  have  been  given.  The  design  and  construction  of 
the  electrical  machinery  was  carried  out  under  the  supervision 
of  ilr.  W.  L.  Emmett,  of  the  General  Electric  Company,  whose 
successful  work  in  this  direction  is  well  known  to  readers  of 
The  Electrician. 


Our  authority  for  this  statemejit  is  Dr.  Walter  Leaf,  who 
recently  pointed  out  that  three  out  of  four  of  the  board  of 
a  London  electricity  company  of  which  he  was  a  member  were 
able  so  to  describe  themselves.  Without  wishing  to  be 
irreverent  upon  a  serious  subject,  we  do  not  know  whether  the 
company  in  question  are  to  be  congratulated  or  not  upon  their 
acquisition.  The  connection  between  the  roads  to  success 
in  the  two  fields  is  not  immediately  evident.  But  it  may  be 
.  that,  in  both,  initiative,  energy,  tact  and  enterprise  are 
required  and  that  success  depends  on  the  possession  of  these 
qualities  rather  than  on  a  knowledge  of  those  details  which, 
though  valuable  to  schoolmen,  cannot  easily  be  translated 
into  bread  and  butter  and  are  even  a  little  out  of  place  in 
electricity  supply 


Education  and  After  Life. 

The  future  occupation  and  the  success  achieved  in  it  by 
those  who  have  endured  a  certain  course  of  education  with 
distinction  might  well  form  the  subject  of  a  fascinating  essay 
which,  however,  we  do  not  propose  to  write.  Apparently, 
however,  though  Senior  Wranglers  may  become  Field  Marshals 
and  Porson  "prize  men  Prime  Ministers,  there  is  something 
about  electricity  supply  which  attracts  Fellows  of  Trinity. 


More   Electricity 
Schemes. 

Although  little  actual  progress  has  been  made  in  the  forma- 
tion of  Joint  Electricity  Authorities  there  is  no  lack  of  schemes 
for  reorganising  electricity  supply  in  the  various  areas. 
Among  the  latest  of  these  the  South  West  Midlands  Area  is 
distinguished  by  providing  a  scheme  but  no  Joint  Authority. 
For  as  we  pointed  out  in  a  recent  issue  the  Corporation  of  Bir- 
mingham and  the  Shropshire,  Worcestershire  &  Stafitordsliire 
Electric  Power  Company  already  supply  about  98  per  cent, 
of  the  electricity  generated  in  this  district.  They  therefore 
simply  propose  to  divide  the  spoils  between  them,  to  set  up  an 
advisory  committee  of  four  and  to  pool  their  resources,  although 
no  actual  fusion  of  financial  interests  is  considered  practicable 
or  desirable.  As  the  only  other  independent  undertakers  of 
importance  in  the  district  are  the  Worcester  and  Sutton  Cold- 
field  Corporations  and  the  Piedditch  Urban  Council,  it  is  prob- 
able that  the  suggested  advisory  committee  would  work  well, 
at  all  events  for  some  years,  and  that  the  development  of  supply 
would  be  as  rapid  as  under  any  other  arrangement.  On  the 
other  hand,  because  an  undertaking  is  small  that  is  no  reason 
why  it  should  be  frozen  out,  when  it  may  be  quite  wilHng  to 
co-operate,  and  for  that  reason  the  absence  of  any  attempt  to 
create  a  committee  representative  of  all  the  undertakers,  of 
the  large  consumers  and  of  other  interests  is  hardly  the  right 
policy. 

Technical  Proposals. 
•'  Technically  there  are  no  complications.  It  is  propsed  to 
adopt  a  25  period  three-phase  system  throughout  the  district. 
The  Corporation  and  the  power  company  have  identical 
systems  of  supply  which  are  at  present  linked  together,  and  a 
further  link  of  substantial  capacity  would  be  provided.  The 
main  undergxound  transmission  pressures  iu  Birmingham  and 
Warwickshire  would  be  33  000  V  and  11  000  V,  though 
certain  overhead  lines  would  be  worked  at  66  000  V.  A 
pressure  of  5  -500  V  woidd  be  used  for  secondary  transmission. 

For  general  piirposes  the  most  economical  portions  of  the 
plant  at  the  Nechells  and  Summer-lane  generating  stations  of 
the  Birmingham  Corporation  and  the  Power  Companv's 
station  at  Smethwick  would  be  utilised  in  conjunction  w-ith 
the  new  capital  stations.  Eight  of  the  existing  supply 
stations  in  the  district,  including  those  at  Sutton  Coldfield, 
Kidderminster,  Dudley,  Kedditch,  Malvern  and  Ludlow, 
would  be  closed  down  when  opportunity  serves.  But  the 
W^orcester  stations  would  continue  to  operate  as  would  the 
Shropshire  company's  station  at  Stourport.  Eventually  three 
capital  stations  are  projected,  -siz.,  at  Nechells  (110  000  kW), 
at  Hams  Hall  (300  000  kW)  and  at  Stourport  (105  000  kW). 
Negotiations  for  a  traction  supply  have  been  opened  with  the 
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Midland  Kailway  Company,  and  as  the  District  at  present 
contains  about  390  route  miles  of  railways,  with  a  very  heavy 
goods  and  suburban  traffic  extending  to  2  000  route-miles 
\vithin  a  50  mile  radius  of  Birmingham,  a  wholesale  conversion 
to  electric  traction  might  well  be  contemplated. 

ELECTRIflTY  SUPI-LY  IX  XORTH  LANCASHIRE. 

A  second  scheme  emanates  from  the  Xorth  Lancashire  and 
South  Cumberland  Electricity. District,  where  it  is  proposed 
to  form  a  Joint  Authority  of  30  members,  24  of  whom  would 
be  representatives  of  local  authorities,  the  remainder  being 
appointed  by  large  consumers  and  railway  companies.  In 
addition  to  the  ordinary  powers  sanction  is  sought  to  manu- 
facture, sell  or  hire,  connect  and  maintain  all  sorts  of  electrical 
apparatus,  while  the  price  of  electricity  is  to  be  so  regulated  as 
to  proxnde  a  surplus  of  receipts  over  expenditure  for  the 
creation  of  reserve  and  renewals  funds.  There  is,  however,  a 
complicated  and,  in  our  opinion,  an  unworkable  clause  for 
dealing  with  deficits,  if  there  should  be  any,  while  the  details 
to  which  we  have  referred  above  seem  unnecessarily  to  widen 
the  true  work  of  a  Joint  Electricity  Authority,  though  it  must 
be  remembered  that  the  area  is  mainly  an  agricultural  one. 

Technical  Scheme. 

The  standard  three-phase  system  of  generation  at  6  600  V 
50  periods  wiU  be  adopted,  and  the  distribution  in  all  areas 
will  be  on  the  four-wire  system  at  3S0  V  for  power  and  220  Y 
for  lighting  and  heating.  The  transmission  will  be  at  33  000  V 
and  6  600  V,  and  it  is  suggested  that  the  "  Board  of  Trade  "  (I) 
should  construct  the  lines  scheduled  in  the  scheme  and  hand 
them  over  to  the  Joint  Authority  within  two  years  of  its 
formation.  Is  this  ignorance  or  bad  sub-editing  1  The 
development  scheme  wiU  be  carried  out  in  two  stages.  In  the 
first  period,  ending  in  1925,  it  is  hoped  to  acquire  the  Caven- 
dish Park  power  station  of  the  Tickers  Company,  and  to  erect 
a  hydro-electric  station  at  Backbarrow,  about  a  mile  below 
the  foot  of  Lake  Windermere,  which  will  contain  three  730  H.P. 
turbines,  so  no  time  wiU  have  to  be  lost.  The  estimated  cost 
of  this  station  is  £60  000,  and  it  is  calculated  that,  if  50  per 
cent,  of  the  water  power  available  is  utilised  for  generating 
electricity  4  450  000  units  per  annum  can  be  supplied.  Of 
the  total  of  £287  250  proposed  to  be  expended  in  this  period, 
£157  250  will  be  devoted  to  the  transmission  lines  and  £70  000 
to  the  distribution  network,  but  of  the  £736  850  spent  in  the 
second  stage  £400  000  will  be  required  for  a  20  000  kW  steam 
capital  station  at  Barrow,  £171,850  for  transmission  lines, 
switchgear,  transformers,  &c.,  and  £105  000  upon  the  distri- 
bution system.  It  will  be  gathered  that  the  area  is  somewhat 
scattered  as  regards  power  supply,  and  we  fear  that  to  obtain 
an  adequate  return  on  the  capital  expended  will  be  a  slow 
job. 

Exclusivexess  IX  THE  Xorth-AVest  JIidlaxps. 

The  scheme  for  the  North- West  Midlands  District  differs 
from  either  of  the  two  preceding,  in  that  the  Joint  Electricity 
Authority  will  consist  of  representatives  appointed  by  the 
eleven  electricity  undertakers  in  the  area  and  by  no  one  else. 
Representation  will  be  given  according  to  the  gross  revenue 
of  the  undertaking,  and  each  undertaker  will  have  one  vote 
for  each  £20  000  of  gross  revenue.  The  maximum  number  of 
the  Authority  is  not  given,  but  12  will  form  a  quorum.  The 
voting  basis  is  to  be  adjusted  each  year,  and  though  the 
ordinary  term  of  office  of  a  member  is  three  years,  pro\"ision 
is  made  by  which  one-third  of  the  members  shall  retire  each 
year.  This  is  a  useful  means  of  preser\"ing  continuity  of  policy 
and  of  avoiding  radical  changes  in  the  constitution  of  the 
Authority  at  the  end  of  the  triennial  period.  It  is  suggested 
that  the  Authority  may  exercise,  by  itself  or  through  com- 


mittees, or  by  any  of  the  undertakers,  any  of  its  powers  of 
generation  and  supply. 

The  usual  borrowing  powers  are  sought,  with  authority  to 
suspend  the  operation  of  the  sinking  fund  for  the  first  five 
years  and  to  apply  temporarily  sinking  fund  moneys  for  capital 
purposes.  After  meeting  all  expenses,  the  Authority  may 
create  funds  to  pro\'ide  for  depreciation,  renewals  and  reserve. 
The  charges  for  electric  supply  are  to  be  so  fixed  as  to  secure 
that  over  a  term  of  years  the  receipts  shall  meet  all  expenses 
on  revenue  account. 

Electrical  Particulars. 

The  standard  three-phase  syst-em  of  generation  at  6  000  V 
to  6  600  V  50  cycles  is  proposed.  The  main  transmission 
pressure  is  to  be  from  30  000  Y  to  33  000  Y,  and  the  secondary 
pressure  from  6  600  Y  to  11  000  V.  Six  generating  stations 
are  to  be  taken  over,  viz.,  those  at  Ocker  Hill  (Tipton),  Stafford, 
Hanley,  AYalsall  (Birchills),  West  Bromwich  and  Wolver- 
hampton ;  and  later  on  the  stations  at  Shrewsbury,  Newcastle- 
under-Lyme,  Leek  and  Market  Drayton  wiU  also  be  trans- 
ferred. It  is  not  considered  desirable  to  shut  down  any  of  the 
existing  generating  stations  at  present,  but  after  interlinking 
cables  have  been  laid  all  the  direct -current  stations  and  plant, 
and  later  the  more  uneconomical  of  the  alternating-current 
plant,  will  be  discarded.  Three  new  capital  stations  are 
scheduled,  ^■iz.,  one  near  Rugeley  on  the  Trent,  to  have  an 
ultimate  capacity  of  80  000  kW  ;  the  second  near  Ironbridge 
on  the  Severn,  with  a  capacity  of  150  000  kW ;  and  the 
third  near  Stoke-on-Trent,  with^  a  capacity  of  30  000  kW. 
Pro\'ision  is  to  be  made  for  the  supply  of  energy  for  traction, ' 
and  though  the  water-power  resources  in  the  district  are 
limited,  it  is  contemplated  to  develop  them  as  opportunity 
serves. 

This  brief  outline  of  the  three  latest  schemes  will  show  that 
opinions  differ  widely  as  to  the  methods  to  be  adopted  for 
developing  electricity  supply.  But  this  diversity  of  opinion 
is  not  in  itself  a  bad  thing  provided  it  leads  us  eventually  to 
discover  the  best  method  of  obtaining  an  economical  supply 
in  any  particular  area.  It  will  at  least  necessitate  discussion 
of  many  administrative  and  technical  details,  and  in  the 
absence  of  full  legislative  powers  no  serious  harm  can  be  caused 
to  the  industry  by  a  little  delay  over  the  prelininary  stages  of 
these  Joint  Authorities. 


Chinese  Electrical 
Development. 

The  interest  of  its  past  history  and  the  vastness  of  its 
territory  combine  to  give  a  glamour  to  China  wh'ch  it  perhaps 
would  not  otherwise  possess.  Unfortunately  these  qualities 
seem  al  o  to  have  obscured  a  great  amount  of  more  mundane 
development  and  have  iiidden  from  the  eyes  of  present  day 
British  traders  opportunities  which  would  have  otherwise  been 
seized.  This  is  the  more  unfortunate  in  that  we  were  among 
the  pioneers  in  introducing  western  ideas  to  this  eastern 
civilisation  and  have  only  lost  that  ])re-eminence  by  a  forget- 
fulness  of  our  own  interests  which  it  is  hard  to  excuse. 

Nevertheless  we  are  glad  to  be  able  to  record  that  electrical 
development  is  proceeding  satisfactorily.  For  the  purpose  of 
considering  what  is  being  done  it  wiU  be  convenient  first  to 
deal  with  Shanghai,  an  outpost  of  Westernism  which  is  under 
English  management  and  then  with  electrical  prospects  in 
China  in  general. 
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Electricity  Supply  in  Shanghai. 
As  recards  Shanghai  much  information  can  be  obtaiBed, 
from  the  annual  report  of  the  municipal  electrical  engineer 
which  usually  makes  interesting  reading,  and  Mr.  Aldridge's 
account  of  his  stewardship  in  1920,  which  was  given  in 
a  recent  issue,  is  no  exception  to  the  rule.  Not- 
withstanding the  very  adverse  working  conditions  caused 
by  a  shortage  of  plant  and  the  final  breakdown  of  the  two 
A. E.G.  alternators,  which  have  now  been  discarded,  the  net 
sales  (blessed  term  !)  of  electricity  for  all  purposes  increased 
in  1920  to  144  .540  000  units  from  102  3.38  000  in  1919,  while 
the  units  consumed  for  power  increased  to  nearly  117  million 
units,  or  about  47  per  cent,  more  than  in  the  previous  year. 
All  former  records  were  thus  surpassed.  This  was  in  some 
part  due  to  the  large  number  of  mills  and  industrial  establish- 
ments that  were  connected,  including  si.x  cotton  mills  with  an 
aggregate  of  140  000  spindles.  At  the  end  of  the  year  there 
were  2  673  motors,  of  an  aggregate  of  4.5  305  h.p.  connected, 
and  of  these  918  motors  of  16  271  h.p.  were  let  on  hire  by  the 
electricity  department.  These  hiring  facilities  have  proved 
very  advantageous,  though  there  is  now,  as  might  be  expected 
when  there  is  no  doubt  about  the  advantage  of  the  electric 
drive,  a  growing  tendency  to  purchase  motors  outright. 
The  prospects  for  the  current  year  are  stated  to  be  very  good, 
.!s  several  other  mills  are  awaiting  connection. 

Expansion  of  the  Industrial  Power  Load. 
There  are,  we  are  glad  to  learn,  great  possibilities  for  the 
expansion  of    the  industrial  power  load  in  Shanghai,  though 
as  it  is  the  output  under  this  heading  in  1920  was  only  exceeded 
by  those  of  the  Manchester  and  Glasgow  Corporations,  so  that 
within  a  few  years  it  should  compare  favourably  with  even  the 
most  electrified  of  electrical  zones  in  this  country.     But  the 
load  factor  is  enough  toTnake  English  supply  engineers'  mouths 
water,  being  46  7  per  cent.,  compared  with  25  28  and  25  54  in 
Manchester  and  Glasgow  respectively.     Perhaps  the  eicht  hoiu' 
day  is  unknown  in  that  happy  clime  i     With  all  this  develop- 
ment, it  is,  therefore,  not  surjirising  to  learn  that  two  new 
18  000  kW  and  one  10  000  kW  turbo-generators  have  had  to 
be  obtained,  and  will  be  available  during  the  current  year, 
while  two  further  20  000  kW  turbo-alternators,  with  the  neces- 
sary steam  raising  and  auxiliary  plant,  are  on  order.     The 
gross  profit  for  the  past  year  was  1  290  121  taels,  or  1034  per 
cent,  on  the  capital  outlay,  the  net  profit  being  781  910  taels, 
of  which   630  000  taels   were   contributed  to  the  municipal 
general  funds,  the  remainder  having  been  placed  to  reserve 
and  equalisation  accounts.     Altogether,  Mr.  Aldridge  must 
be  congratulated  upon  his  success  xmder  conditions  which, 
however  adverse,  do  not  prevent    real    development  taking 
place,  and  we  wish  him  still  greater  fortune  in  future. 
Heating  and  Cooking  Prospects. 
Aiothor  interesting  feature  of  the  years  working  is  the 
increase  in  the  sales  of  energy  for  cooking  and  heating.   These 
amounted  in  aggregate  to  1  240  136  units,  or  an  advance  of 
30  per  cent,  over  the  previous  year.     Though  the  tariff  for  this 
supply  is  relatively  high,  it  has  had  little  effect  in  cheeking  the 
demand  for  radiators,  cookers  and  other  heating  ajtparatus. 
New  showrooms  were  opened  during  the  year,  with  the  result 
that  many  additional  consumers  were  attracted.     We  are  glad 
to  notice  that  the  wiring  contractors  and  supply  houses  are 
co-operating  with  the  department  in  developing  this  branch 
of  the  business,  and  the  results  should  be  satisfactory  to  both. 
We  .should  like  to  see  more  of  this  co-operation  adopted  in  this 
country,  not  only  for  popularising  the  domestic  load,  but  also 
for  increasing  the  demand  for  power  and  lighting. 
Marked  Developments. 
It  is  not,  however,  only  in  Shanghai  that  the  advantages 
of   the   electric  drive   are   being   recognised.     According   to 


an  interesting  report  in  the  British  Chamber  of  Commerce 
"  Journal  "  published  in  Shanghai  there  has  been  generally 
a  marked  development  in  the  use  of  electrical  machinery 
during  the  year  1920.  One  result  of  this  was  rather  curious 
in  its  effects  and  leads  us  to  thank  our  stars  that  we  live  in  a 
country  where  the  doings  of  our  supply  companies  are  to  some 
extent  controlled  by  a  grandmotherly  government.  Owing 
to  the  demands  for  electric  lighting  the  plants  became  heavily 
overloaded,  to  counteract  which  the  voltage  was  constantly 
being  reduced  until  the  consumers  had  to  retaliate  by  using 
lower  voltage  lamps.  Voltage  reduction  and  lamp  changing 
then  followed  one  another  with  increasing  rapidity  until  on 
one  system  where  the  declared  pressure  was  220  V  the  actual 
pressure  at  the  lamps  was  found  to  be  about  23  V.  Although 
in  most  cases  the  management,  and  we  might  add  the  con- 
sumers, were  mainly  responsible  for  this  state  of  affairs,  it  was 
peculiarly  due  to  the  difficulty  in  obtaining  delivery  of  plant 
which  had  been  ordered.  This  is  a  good  story  and  we  publish 
it  with  the  reservations  usual  on  such  occasions. 
Increasing  Use  of  Private  Plant. 
Another  result  of  this  deficiency,  a  result  which  can  only  be 
looked  upon  as  retrograde,  is  the  tendency  of  many  of  the  large 
merchants  and  shopkeekers  in  the  various  Chinese  cities  to 
instal'  their  own  electric  lighting  plant,  though  under  the 
conditions  we  have  outlined  they  can  hardly  be  blamed  for 
taking  that  course.  Whatever  we  may  think  of  this  policy, 
however,  it  has  at  least  had  the  effect  of  stimulating  the  de- 
mand for  semi-automatic  lighting  sets  with  an  output  of  about 
1  kW.  These  sets,  which  are,  of  course,  used  in  conjunction 
with  batteries,  are,  however,  unfortunately  mainly  supplied 
from  America  partly  no  doubt  as  a  result  of  the  easier  deliveries 
obtained,  but  partly  because  one  American  firm  at  least  has 
established  a  very  large  and  efficient  selling  organisation  in 
Shanghai.  As  regards  public  supply  there  is  a  tendency 
towards  working  under  more  modern  conditions  by  installing 
larger  sets,  but  here  again  there  is  not  much  satisfaction  to  be 
obtained  by  British  electrical  engineers  as  most  of  this  plant 
seems  to  have  been  supplied  either  from  the  United  States, 
from  Switzerland  or  from  Germany. 

Cotton  Mill  Drive.s. 
As  in  Shanghai  so  in  other  districts  there  is  a  constant 
change  over  of  the  cotton  mills  from  steam  to  the  electric 
drive.  This  change  over  has  resulted  in  orders  being  placed 
for  an  amount  of  plant  of  satisfactory  aggregate  cajtacity, 
and  this  demand  has  been  stimulated  by  the  disinclination 
of  the  Chinese  to  use  a  common  power  station  even  where  two 
or  more  mills  are  located  close  together.  So  far  is  this  indi- 
viduality carried  indeed,  that  it  is  not  uncommon  to  find 
two  power  stations,  one  of  500  to  1  000  kW  and  the  other  of, 
say,  2  000kW,  almost  side  by  side  when  greater  reliability  and 
lower  capital  cost  could  have  resulted  from  building  only  one 
power  station,  which  would  have  been  common  to  a  group 
of  mills. 

The  increase  in  the  amount  of  machinery  installed  has,  of 
course,  increased  the  demand  for  electrical  accessories  of  all 
kinds.  In  this  market  Japan  seems  to  have  captured  most  of 
the  business,  though  America  has  a  good  footing,  especially 
in  the  better  class  fittings  and  glassware,  while  for  the  supply 
of  lamps  the  various  Dutch  firms-  have  also  built  up  a  good 
bu.sijiess. 

It  is,  therefore,  evident  that  before  British  electrical  in- 
dustry can  establish  itself  in  China  on  a  firm  footing  a  good  deal 
of  competition  will  have  to  be  encountered  and  overcome. 
This  is  a  matter  to  w'hich  close  attention  might  well  be  given, 
as  w-ith  the  general  develojiment  of  the  industries  in  China 
there  seems  no  reason  why  there  should  not  be  a  very  good 
chance  for  the  British  electrical  manufacturer  to  operate  on  a 
large  scale. 
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The  Thermionic  Tube — A  Return  to  Simplicity. 


B>-   L.    C.    POCOCR,   B.Sc,   A..M.I.K.K. 


The  extraordinarily  wide  field  of  usefulness  occupied  by  the 
thermionic  tube  has  rendered  it  necessa  y  for  many  engineers 
and  other-  who  did  not  study  the  early  development  of  this 
device  to  make  themselves  familiar  with  at  least  the  elementary 
theory  of  its  behaviour. 

Complications  versus  Simplicity. 

Every  writer  has  his  own  way  of  thinking  of  the  action  of 
a  thermionic  tube,  and  the  majority  of  articles  on  the  subject 
commence  with  an  explanation  of  the  author's  theory  ;  diSeren- 
tial  equations  are  introduced  and  shown  to  be  '.oo  complicated 
•0  be  of  practical  utility,  and  then  when  th"  unaccustomed 
reader  has  withdrawn  from  the  unequal  combat — all  the  com- 
plications are  thrown  overboard  and  simplifying  assumptions 
are  introduced  which  lead  quickly  to  a  result,  the  simplicity 
of  which  might  well  be  more  emphasised  than  it  generally  is. 

It  is,  of  course,  important  to  remember  that  the  practical 
formulae  are  only  approximately  true  under  finite  conditions, 
and  it  is  important  to  understand  the  difiereutial  equations 
associated  with  the  action  of  the  tube,  but,  since  the  final 
formulse  in  many  cases  depend  on  the  simplifying  assumptions 
rather  than  on  the  difierential  equations  it  may  be  of  use  to 
show  how  a  simple  explanation  can  be  given. 

Simplifying    the    Theory. 
The  usual  simplifjing  assumptions  that  appear  in  the  theory 
of  amplifying  and  oscillating  tubes  are  as  follows  : — 

(a)  The  grid  current  is  zero. 

(6)  The  capacity  currents  are  negligible. 

(c)  The  grid-voltage  plate-current  characteristic  is  linear,  or,  what 
amounts  to  the  same  thing,  the  plate  current  varies  over  so  small 
a  part  of  the  characteristic  that  the  latter  can  be  considered  linear. 

To  these  might  perhaps  be  added  an  assumed  constant 
resistance  in  the  tube  between  the  plate  and  filament ;  on 
the  other  hand  the  linearity  assumed  in  (c)  is  equivalent  to 


a  constant  mutual  conductance  in  the  tube  so  that  it  is  not 
difficult  to  conclude  that  the  plate-filament  resistance  will 
also  be  constant  and  the  current  between  the  plate  and 
filament  will  then  be  a  linear  function  of  the  plate  voltage. 
•%We  have,  therefore,  a  series  of  parallel  equidistant  straight 
lines  representing  the  characteristics  for  a  number  of  equi- 
diflerent  plate  voltages. 

The  AupLincATiON  Factor. 
P^The  amplifying  properties  of  the  tube  depend  on  the  fact 
that  a  small  voltage  change  v  in  the  input  (grid)  circuit  will 
vary  the  current  between  the  plate  and  filament  by  an  amount 
that  would  ri'quirc  a  much  greater  change  V  in  the  plate  vol- 
tage, had  the  same  hange  of  current  been  effected  by  a  change 
of  plate  voltage  instead  of  grid  voltage.  The  ratio  V/v  is 
the  amplification  factor  (/<)  of  the  tube. 

From  Fig.  1  it  is  apparent  that  a  given  change  i  in  the  plate 
current  can  be  producefl  by  a  change  of  plate  voltage  F„—  F,,_i 
or  a  change  of  grid  voltage  v  o  that  ihese  two  E.M.F.s 
correspond  and  are  by  definition  related  through  ii  in  the  formuhi 

F„-r„_, 
/'= — z — (1) 


It  is  apparent  from  the  figure  that/(  is  constant  and  indepen- 
dent of  the  magnitude  of  current  change  i  in  all  circumstances 
under  which  the  assumptions  made  are  valid. 

The  Effective  Amplification. 
A  change  v  in  grid  voltage  can  evidently  be  fonsidered  as 
the  introduction  of  an  actual  E.M.F.,  V=fiv  into  the  plate 
circuit  within  the  tube.  Now,  in  practical  circuits,  there  is 
abnost  always  some  impedance  Z  in  the  plate  circuit  external 
to  the  tube  so  that  a  change  v  in  the  grid  voltage  will,  in  the 
given  circuit,  cause  a  change  of  plate  current, 

'=^z' (2) 

where  i?g  i-  the  internal  resistance  of  the  tube. 

The  amplified  voltage  (potential  diSerence)  at  the  output 
terminals  is  therefore, 

'^-^'^E^Z (^) 

for  a  grid  voltage  change  v. 

The  effective  amplification  is  therefore 

and  is  a  maximum  equal  to  /<  only  when  Z  is  infinite.  This 
is  equivalent  to  considering  the  tube  as  a  step-up  transformer 
having  primary  voltage  v,  primary  current  zero,  secondary 
E.M.F.    r  and  internal  secondary  impedance  R^. 

The   Proportions   of  the  Circuit. 

The  applications  of  thermionic  tubes  are  very  numerous,  but, 
broadly  speaking,  it  is  generally  necessary  to  secure  either 
maximum  voltage  amplification  or  maximum  power  output. 
By  what  has  been  said  it  is  evident  that  maximum  voltage 
amplification  is  secured  when  the  plate  circuit  impedance  is 
as  high  as  possible,  but  this  wiU  evidently  not  give  a  maximum 
power  output  on  account  of  the  very  small  plate  current. 

The  "alternating-current  power  vector  in  the  plate  circuit  for 
an  assumed  impressed  alternating-current  grid  voltage  v  wiU  be 
(//v)'/(i?i)+Z),  of  which  only  the  energy  absorbed  by  Z  will  be 
available.  It  is  well  known  that  when  energy  is  expres  ible 
in  this  form  the  maximum  energy  is  available  if  Z  is  equal  to 
j?(,.  The  energy  dissipated  is  a  maximum  if  Z  is  a  pure 
resistance  equal  to  Rg,  and  if  Z  is  a  complex  impedance  it 
must  have  its  modulus  equal  to  R^  for  maximum  power  in  Z. 
For  maximum  dissipation  in  Z,  the  effective  resistance  of  Z 
must  equal  the  modulus  of  the  impedance  of  the  rest  of  the 
circuit. 

Dynamic  Characteristics. 

Before  passing  to  the  consideration  of  oscillating  circuits  it 
may  be  as  well  to  point  out  that  there  is  no  real  difference 
(within  the  limits  of  this  article)  between  the  static  and 
-so-called  "  dynamic  "  characteristic  in  so  far  as  the  tube  action 
is  concerned. 

The  static  characteristic  is  experimentally  determined 
without  any  external  plate  circuit  resistance  merely  as  a  matter 
of  convenience,  and  this  characteristic  can  be  directly  applied 
to  a  tube  in  a  working  circuit  if  proper  attention  is  given  to  the 
necessary  transformations.  The  dynamic  characteristic  may 
be  considered  as  the  characteristic  of  the  whole  assembly  of 
apparatus  forming  a  tube  circuit. 

If  the  characteristic  shows  that  a  change  of  grid  voltage  of 
1  V  changes  the  plate  current  by  1  mA,  this  must  not  be  under- 
stood to  mean  that  a  change  of  1  mA  in  plate  current  will 
result  when  the  grid  voltage  changes  by  1  V,  whatever  the 
plate- circuit  resistance  external  to  the  tube  may  be  ;  but  it 
does  mean  that  whenever  the  grid  voltage  changes  by  1  V  the 
plate  current  will  change  as  if  the  plate  circuit  battery  had 
changed  by  ju  volts  (equation  2),  or  as  if  th  ■  actual  P.D. 
between  plate  and  filament  had  been  changed  by  an  amount 
equal  to  the  effective  amplification  factor  (equation  4).     This 
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is  equivalent  to  changing  the  scale  of  the  plate  current  ordi- 
nates,  so  that  the  inclination  of  the  characteristic  is  the  mutual 
admittance  of  the  plate  circuit  instead  of  the  mutual  admittance 
of  the  tube  only  ;  but  the  original  characteristics  stiU  give 
the  correct  relation  between  grid  volts,  plate  current  and  plate 
voltage  if  for  the  last  is  used  the  actual  P.D.  across  the  tube. 

With  the  above  interpretation  and  a  proper  treatment  of 
reactive  impedances  the  ordinary  characteristics  can  be  applied 
to  circuit  problems. 

The  Oscillating  Tube. 

The  limiting  conditions  under  which  a  tube  will  just  oscillate 
at  frequencies  such  as  do  not'contravene  the  initial  simpli- 
fications are  readily  found  from  the  linear  characteristics,  and 
are,  moreover,  given  accurately  since  the  investigation  is 
directed  towards  determining  limiting  conditions  in  which  the 
plate  circuit  alternating  current  is  vanishingly  small,  so  that 
the  assumption  of  a  linear  characteristic  is  justified  in  the 
limit. 

In  a  given  oscillating  circuit  let  F'  be  the  alternating-current 
voltage  as  measured  between  the  plate  and  filament,  when  an 
alternating-current  voltage  v  acts  on  the  grid.  From  equation 
(4) 

(5) 


7''   iZo+Z 


which,  as  has  been  seen,  is  a  general  statement  of  the  relation 
between  the  circtiit  and  tube  constants,  but  it  can  be  made  to 


give  the  critical  conditions  with  which  oscillations  will  just 
cease  to  be  possible.  This  is  done  by  giving  F'/v  its  value 
under  the  conditions  that  the  plate  current  (alternating 
current)  is  indefinitely  small,  while  the  oscillation  current  still 
exists  and  is  of  appreciable  magnitude.  The  value  of  F'/*' 
depends  on  the  circuit  considered,  and  is  the  more  easily 
determined  by  reason  of  the  assumed  zero  plate  current. 

The  Simple  Circuit. 

As  an  example  take  the  simple  circuit  shown  in  Fig.  2.  If 
1  is  the  oscillating  current  and  is  the  only  appreciable  current 
flowing,  the  voltage  applied  to  the  grid  will  be  simply 

''=(^i4-i27r«Xi)/, (6) 

and  the  voltage  at  the  plate  terminals  will  b 

F'={(R,+B,)+j2.^«(L,-fZ,)17, (7) 

where  n  is  the  natural  frequency  of  the  oscillating  circuit. 

Thus,  the  conditions  for  extinction  of  oscillation  are  given  by 
the  vector  equation 

(iJ,+iJ,)+i2.^M(Li+i,)    Ti^J^Z 
■  R,+j2nnL^  •      Z     ' ^  ' 

where  Z  has  to  be  expressed  in  terms  of  the  circuit  constants 
and  the  resonant  frequency. 


Expressions  of  the  above  type  have  been  developed  by 
R.  A.  Heising  for  a  number  of  circuits,  from  the  circuit  equa- 
tions ("Phys.  Rev.,"  Sept.,  1920)  and  the  general  expression 
(5)  has  been  given  by  R.  D.  Duncan,  who  obtained  it  from  a 
consideration  of  the  energy  conditions  in  the  circuit  ("  Phys. 
Rev.,"  March,  1921). 

|,Vector  Dlageams  as  ah  Aid. 

Without  departing  from  simple  and  familiar  processes  a 
more  complete  picture  of  the  mechanism  of  oscillation  can  be 
obtained  from  a  study  of  the  vector  diagram.  Let  OB  be  the 
voltage  across  the  resonant  circuit,  then  OE  and  EB  represent 
the  reactance  and  resistance  components  of  voltage  across  the 
resonant  circuit  in  the  indtictance  branch.  Now,  if  the  resis- 
tance and  inductance  are  variably  distributed  in  the  inductive 
arm  so  that  both  the  total  resistance  and  the  total  inductance 
remain  constant,  each  distribution  will  give  rise  to  voltages 
such  as  OD,  DB  representing  the  voltages  across  coils  one 
and  two  respectively. 

The  resonant  network  arid  the  whole  plate  circuit  act  like 
a  pure  resistance  so  that  OB  must  be  in  phase  with  the  grid 
voltage  producing  it.  It  follows,  therefore,  that  the  component 
OA  of  OD  is  the  only  voltage  effective  in  producing  the  plate 
circuit  voltage  00,  where  BO  is  the  voltage  dropped  in  the 
tube  r  sistance. 

The  Residual  Component. 

The  residual  component  of  grid  voltage  AD  will  give  rise 
to  a  second  vector  diagram  in  which  all  the  previous  vectors 
are  turned  through  90  deg.  and  reduced  in  the  proportion  AD 
to  AO  and  there  will  be  a  corresponding  grid  voltage  AF 
having  components  AD,  DF  of  which  the  former  has  been 
taken  into  account  and  the  latter  is  in  opposition  to  OA.  The 
plate  circuit  voltages  due  to  OA  and  AD  will  now  have  a 
resultant  in  phase  with  OD  and  the  residual  voltage  DF 
will  react  on  the  system  to  produce  a  new  set  of  similarly 
related  voltages  of  reduced  magnitude.  The  process  can  be 
continued  until  the  plate  circuit  voltage  is  left  in  phase  with  OD 
without  any  residual  grid  voltage. 

The  value  of  the  resultant  plate  circuit  voltage  will  e^^dently 
be  the  vector  sum, 


F=^  OA+AD+DF+  .  . 


}> 


=00 ;  l+j  tan  9-f  j2  tan294-j3  tan^-p-f- 

wherey=v' — 1  and  cp  is  small. 

Summing  the  geometric  vector  series  and  rationalising. 


(9) 


F= 


00(1 4-j  tan  tp) 

1+tan^cp 


Of 

=^.  02)  cos»9. 


(10) 


This  result  shows  that  F,  the  amplified  voltage,  is  in  phase 
with  OD  whatever  distribution  of  resistance  and  inductance 
has  been  selected  in  the  resonant  circuit ;  since  F  must  be 
equal  to  fiv,  it  follows  that 

—  COS^^=,U (11) 

for  any  stable  condition  at  the  limit  of  o-cillation.  ju  may  be 
least  when  9=0,  which  is  secured  when  R-^jL^^=R2lL^  a 
condition  coincident  with  the  vanishing  of  the  imaginary 
part  of  (8). 

The  ratio  OCjOA  depends  on  the  tube  resistance  and  the 
constants  of  the  circuit,  but  it  is  independent  of  a  ;  9  depends 
on  the  distribution  of  resistance  and  inductance  in  the  inductive 
branch  of  the  resonant  circuit  and  is  independent  of  /.i.     It 

00 

is  the  equating  of  zr-j  cos-9  to  /li  that  introduces  the  tube 

action  and  gives  the  essential  relation  between  the  various 
constants  which  must  be  satisfied  to  make  oscOlation  just 
possible. 
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From  the  trigonometn-  of  the  figure  we  can  write 
00      ,      00 


(12) 


but  OCIOD  is  the  ratio  (fixed  by  the  circuit  solely  when  i  is 
small)  of  voltage  in  the  plate  circuit  to  voltage  across  coil  1  ; 
when  multiplied  by  cos  cfi  the  ratio  is  reduced  to  the  real  part 


of  the  quotient.  Thus  oscillation  is  possible  when  the  tube  con- 
stants and  circuit  constants  are  such  that  the  real  part  of  the 
ratio  of  simultaneously  existing  voltages  in  the  plate  and  grid 
circuits — regarding  the  tube  as  an  inert  resistance  element — 
is  equal  to  (or  less  than)  the  essentially  real  ratio  {/x)  of  the 
voltages  that  may  co-exist  in  the  plate  and  grid  circuits  of 
the  tube  when  in  action.  Tliis  is  the  verbal  interpretation 
of  vector  equation  (5). 


A  Ouiescent  Aerial  Wireless  Telephone. 


By    JOHN    SCOTT-TAGGART. 


The  present  writer  has  recently  described  in  The  Elec- 
trician* the  use  of  a  two-electrode  valve  in  wireless  receiving 
circuits,  and  it  was  thought  that  a  further  application  of  this 
clas ;  of  valve  to  wireless  telephony  might  be  of  interest. 
The  arrangement  about  to  be  described  employs  a  thermionic 
valve  having  a  filament,  two  grids  and  an  anode,  the  two  grids 
being  in  the  form  of  concentric  spirals  surrounded  by  a 
cylindrical  anode. 

The  novelty  consists  chiefly  in  the  operation  of  the  circuit 
in  such  a  manner  as  to  obtain  a  quiescent  aerial  efiect ;  that 
is  to  say,  there  is  no  radiation  from  the  aerial  when  not  speaking 
into  the  microphone.  The  thermionic  valve  has  an  anode.  A, 
a  grid,  G^,  a  grid,  G^,  and  a  filament,  F  (Fig.  1).  In  the 
anode  circuit  is  an  inductance  coil,  L,  and  a  source  of  high 
voltage,  H,  shunted  by  a  condenser,  C,  to  by-pass  the  high- 
frequency  component  of  the  anode  current.  The  foot  of  L  is 
connected  to  earth,  and  the  aerial  is  connected  to  a  tapping  on 
L.  To  obtain  maximum  output  an  anode  tap  is  also  provided. 
The  output  circuits  may,  of  course,  be  varied  in  many  ways, 
but  the  one  shown  is  a  convenient  one.  Across  the  grid,  &.,, 
and  the  filament,  F,  is  connected  a  source,  S,  of  steady  con- 
tinuous oscillations.  This  source  will  be  some  form  of  oscillat- 
ing valve.  The  circuit  so  far  would  act  as  a  power  amplifier. 
The  power  developed  in  the  output  circuit  is,  however,  con- 


trolled by  varying  at  low  frequency  the  potential  of  a  second 
grid,  Gi,  which  controls  the  electron  flow  from  filament  to 
anode. 

Method  of  Control. 
The  method  of  controlling  the  electron  current  in  this 
manner  is  done  in  a  special  way  which  will  be  more  readily 
understood  by  reference  to  Fig.  2.  The  grid,  6-'i,  of  the  valve 
is  normally  given  a  high  negative  potential  which  not  only 
cuts  the  anode  current  of  the  valve  to  zero,  but  even  keeps  it 
at  zero  when  high  positive  voltages  are  given  to  the  other 
grid  by  means  of  the  .source,  S.  The  arrangement,  therefore, 
does  not  work  merely  on  the  principle  of  varying  micro- 
phonically  the  electron  current  to  the  anode.  Rather  does  it 
•Vol.  LXXXV'I..  ],.~97~ 


vary  the  amount  of  power  developetl  in  the  anode  circuit  by 
varying  the  eSective  high-frequency  positive  voltage  applied 
to  the  other  grid.     Under  normal  conditions  when  not  .speaking 


there  is  a  sufficient  negative  potential  on  the  grid,  ffj,  just  to 
neutralise  the  highest  positive  potential  applied  to  G^  by  the 
source  of  high-frequency  potential.  If  now  we  make  the 
negative  potential  on  the  grid  Gi  less,  the  positive  half-cycles 
delivered  by  (S  will,  beyond  a  certain  point  near  the  peaks, 
overcome  the  controlling  effect  of  the  negative  potential  on  Gi, 
and  produce  an  electron  flow  from  filament  to  anode,  and  an 
oscillatory  output  in  the  aerial  circuit.  By  varying  thepotential 
of  the  grid  G^  we  can  vary  the  portions  of  the  positive  half- 
cycles  measured  from  the  peaks  which  are  effective  in  producing 
a  high-frequency  current  in  the  anode  circuit  of  the  valve.  The 
potential  of  the  grid  Gi  is  varied  microphonically  in  order  to 
obtain  a  modulated  output  from  the  valve.  Usually  a 
microphone,  M,  and  step-up  transformer,  T,  is  used.  The 
negative  half-cycles  of  the  microphone  potentials  are  not  used, 
but  only  the  positive  half-cycles.  Similarly  only  the  positive 
half-cycles  of  the  high-frequency  potentials  applied  by  S  are 
used. 

Oraphical  Explanation. 

The  method  of  operation  may  be  explained  roughly  by 
examination  of  Fig.  2  which  shows  the  characteristic  curve  of 
the  value.  The  anode  current  curve  lies  completely  to  the 
left  of  the  grid  zero  ordinate,  which  is  usually  the  casein  practice. 
Sufficient  negative  potential  is  given  to  the  grid,  Gi,  to  operate 
the  valve  at  a  point,  T'l,  on  its  characteristic  curve.  This 
point  is  well  to  the  left  of  the  point  where  the  anode  current  is 
zero  (^i).  The  source  of  high-frequency  oscillations,  S,  does 
what  is  equivalent  to  varying  the  operating  point  on  the  curve 
between  two  points  both  of  which  are  on  the  portion  of  the 
curve  to  the  left  of  zero  anode  current.  The  negative  potential, 
Vi  on  Gi,  is  such  that  positive  half-cycles  of  high-frequency 
current,  liaving  an  amplitude,  Fg,  are  just  sufficient  to  bring 
the  operating  point  to  the  point,  A^,  where  current  begins  to 
flow  through  the  valve. 

Under  these  conditions  the  high-frequency  source  produces 
no  high-frequency  output  in  the  anode  circuit  of  the  valve. 
If,  however,  we  lessen  the  negative  potential  of  the  grid,  Gi, 
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we  will  be  doing  what  is  equivalent  to  moving  the  zero  line  of 
the  alternations  to  the  right.  The  positive  half-cycle  will  now 
peep  round  the  corner  of  the  characteristic  curve.  In  other 
words,  the  representative  point  will  now  move  from  A^  up  a 
portion  of  the  curve  and  down  again.  The  extent  of  this 
excursion  will  depend  upon  the  extent  to  which  we  lessen  the 
negative  potential  on  Gj.  A  slight  lessening  of  the  negative 
potential  on  (?i  will  only  produce  a  small  high-frequency  output 
in  the  anode  circuit  of  the  valve,  but  larger  decreases  will 
produce  correspondingly  larger  efiects  in  the  aerial.  If  the 
negative  potential  on  G'l  is  made  such  that  we  are  operating 
at  the  point  A^  on  the  curve  the  positive  half-cycle  of  high 
frequency  current  will  cause  the  representative  point  to  sweep 
over  a  large  portion  of  the  characteristic  curve.  Naturally, 
we  should  have  the  amplitude  of  the  positive  half-cycles  such 
that  when  the  potential  of  Gi  brings  us  to  the  lower  bend  the 
whole  of  the  characteristic  curve  is  in  use.  The  movement  of 
what  may  be  called  the  base-line  point  of  operation  is  accom- 
plished by  the  positive  half-cycles  of  microphonic  potential 
which  lessen  the  E.M.F.  of  the  battery,  B^.  It  will  be  clear 
that  the  high-frequency  potentials  should  be  greater  than  the 
microphone  potentials.  It  will  also  be  clear  that  the  output 
of  the  valve  will  be  proportional  to  the  microphonic  potentials, 
which  is  what  is  desired  for  good  modulation. 

The  circuital  arrangements  may  be  altered  by  including 
the  battery,  jB„  in  the  grid,  G^,  circuit  at  the  point  B^,  instead 
of  in  the  Gi  circuit,  shown  in  Fig.  1 .  The  operation  of  such  a 
varied  circuit  is  analogous  to  that  already  explained. 

A  Practical  Form. 
Fig.  3  is  an  illustration  of  a  practical  form  of  the  circuit  given 
in  Fig.  1     A  three-electrode  valve,  Fj,  produces  oscillations  in 


any  known  manner,  such  as  that  shown  where  a  mid-way 
tapping  is  taken  from  L^  through  the  high-tension  source,  H, 
to  the  filament.  A  grid  condenser  and  a  grid  leak,  R,  is  pro- 
vided. The  oscillations  in  the  circuit,  L^,  C'l,  are  induced  into 
a  coil,  Lo,  across  Gj  and  F.  When  the  valve,  Fj,  is  oscillating 
there  will  be  a  steady  potential  drop  across  the  resistance,  R, 


and  the  necessary  negative  potential  for  the  grid",  G^,  is  obtained 
by  taking  a  tapping  of!  the  resistance,  R.  The  microphone- 
transformer  has  its  secondary  in  the  Gi  grid  circuit,  while  the 
microphone,  M,  derives  its  current  from  the  filament  heating 
source.  The  other  details  of  the  circuit  will  be  readily  under- 
stood from  the  figure. 


Electric  Traction  in  Austria. 


I. — Introduction    of    Electrification    on  the  Austrian    Federal    Railways. 


On  July  2.3,  1920,  a  proposal  by  the  Austrian  Government  for  th  e 
electrification  of  certain  of  the  Federal  Railways  was  adopted  by 
the  National  Convention.  The  works  begun  under  previous  Acts 
are  to  be  continued  so  that  by  June  30,  1925,  the  following  lines 
shall  be  worked  electrically  :     {See  Fig.  2.) 

(a)  The  Arlberg  Railway  (Innsbruck-Landeck-Bludenz)  and  the 
Vorarlberg  Railway  (Bludenz-Bregenz-Lindau  and  branch  lines). 

(6)  The  Salzkammergut  Railway  (Steinach-Irdning-Attnang-Puch- 
heim). 

(c)  The  Western  Railway  (Salzburg-Schwarzach  St.  Veit  and  Sohwar- 
zach  St.  Veit-WorgI). 

(d)^The  Jauem  Railway  (Schwarzach  St.  Veit-Spittal-Millstattersee). 


Railway  Administration  studied  the  problem  of  the  Arlberg  Rail 
way.  Since  1905  these  studies  have  been  continued  by  a  specia 
department,  which  acquired  the  rights  for  the  necessary  hydro- 
electric power  stations. 

While  the  earlier  plans  for  electrification  were  based  on  compari- 
sons between  working  costs  of  electric  and  steam  haulage,  the  coal 
scarcity  has  now  compelled  the  Austrian  Republic  to  electrify  the 
raOways  in  order  to  make  them  independent  of  foreign  supply. 
Of  the  14  million  tons  of  coal  required  yearly  in  Austria,  only  16  per 
cent,  of  this  can  be  obtained  in  the  country,  and  at  this  rate  tlie 
deposits  would  be  exhausted  in  20  years.     By  electrifying  the  rail- 
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The  proposals  for  the  supply  of  energy  were  also  agi'eed  to.  These 
include  bulk  supply  from  jMivate  stations  and  the  erection  of  railway 
water-power  stations  at  SpuUersee,  near  Donofen,  in  Stubachtal, 
and  on  the  MaUnitz,  near  Obernellach,  as  well  as  the  extension  of 
the  existing  railway  generating  station  on  the  Rutzbach. 

To  carry  out  this  plan  the  sum  of  5  096  million  kronen,  based  on 
present-day  prices,  has  been  voted.  The  chief  items  in  this  total 
are  1  560  miUion  kronen  for  overhead  lines  and  sub-stations  and 
2  260  miUion  kronen  for  electric  locomotives,  &c. 

The  Electric  Railways  of  the  World. 
Accompanying  these  proposals  is  a  report  on  the  electrified  rail- 
ways of  the  world,  which  reaches  back  to  1891,  when  the  Austrian 

*  Abstract  from  the  "  Elektrotechnische  Zeitschrift,"  Vol.  XLII.,p.  505. 


ways  and  factories,  and  converting  the  generating  stations  to  water 
power,  seven  million  tons  per  annum  can  be  saved. 

Saving  in  Coal  Consumption. 
The  annual  consumption  of  coal  on  the  Austrian  Railways,  based 
on  the  services  for  1913  and  on  the  present  day  unfavourable  con- 
ditions, amounts  to  4  410  000  tons,  of  which  73  per  cent,  is  required 
by  the  Federal  lines  and  21  per  cent,  by  the  Southern  Railway 
(Siidbahn).  By  electrifying  all  the  railways  the  total  coal  con- 
simiption  would  be  reduced  by  25  per  cent,  (about  3i  miUion  tons), 
representing  a  cost  of  2J  milhard  kronen. 

Technical  Advantaqes  of  Electrification. 
Among  the  chief  technical  advantages  of  electrification  must  be 
mentioned  the  possibility  of  obtaining  higher  speeds  economically  ; 
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in  the  first  place  by  restoring  pre-war 
speeds  and  later  by  increasing  these 
by  15  to  20  per  cent,  without  ex- 
ceeding pre-war  costs.  The  higher 
speeds  will  be  obtained  chiefly  by 
increasing  the  average  speeds  and 
partlj'  by  increasing  the  accelera- 
tion diuing  starting.  JIuch  will  be 
gained  through  not  having  to  stop 
for  coal  and  water  supplies,  especially 
on  long  j  ournej's ;  while  the  removal 
of  the  tender  permits  an  increase 
of  u.seful  load.  Increased  loads  are 
particularly  important  at  present 
because  of  the  need  of  using  fewer 
and  heavier  trains,  in  consequence 
of  coal  scarcity,  laboui-  costs,  repair 
delays,  &c. 

The  higher  speeds  and  heavier 
trains  will  permit  an  increase 
in  the  total  traffic  (in  ton-km.)  and 
thus  relieve  the  congested  single 
lines  or  postpone  doubling  the 
track.  Electric  locomotives  and 
motor  coaches  can  be  better  utilised 
because  less  time  is  needed  for 
overhauling,  and  steam  has  not  to 
be  raised,  &c.  Also  small  repairs 
can  be  done  more  quickly  becaiose 
interchangeability  is  simpler. 

Further,  electric  vehicles  do  not 
require  to  have  always  the  same 
personnel  'and  are  more  generally 
ready  for  service.  The  removal 
of  smoke,  rust  and  gas  troubles 
is  a  great  advantage,  particularly 
in  the  west  where  there  are  so  many 
tunnels.  A  certain  increase  in 
safety  arises  from  the  possibility 
of  making  any  particular  section 
dead  in  case  of  emergency.  Useful 
traffic  can  also  replace  the  min- 
eral traffic  no  longer  required  for 
the  railway  service.  Few  electric 
locomotives  need  to  be  turnedround, 
thereby  leading  to  a  saving  in  time 
and  trouble.  The  lines  to  be  im- 
mediately electrified  are  those  which 
will  show  a  great  saving  in  coal  and 
increased  economy  —  conditions 
which  can  only  be  fulfilled  on  lines 
with  dense  traffic.  All  other  lines, 
including  all  lines  north  of  the 
Danube,  cannot  be  considered 
now. 

Tables  1  and  2  show  the  first  and 
second  constructional  programmes 
— no  plans  have  yet  been  drawn  up 
for  the  remainder. 

Assuming  the  work  to  extend  over 
1 2  to  1 5  years,  it  would  be  necessary 
to  electrify  145  to  115  km.  yearly. 
Work  will  be  commenced  on  the  sec- 
tions Innsbruck-Lanilcek-Bludenz 
and  Steinach-Altnang,  because  pre- 
parations have  been  in  hand  here 
for  some  years  and  because  the 
energy  can  be  obtained  here  under 
the  best  conditions.  Also  the  coal 
saved  on  these  western  lines  will  be 
considerable. 

System  Employed. 

The  choice  of  single-phase  current 
at  1 5  000  V  and  50  cycles  was  ex- 
haustively discussed.  With  this 
system  the  over-all  efficiency 
of  transmission  from  the  power- 
station  busbars  to  the  wheel  cir- 
cumference is  60  to  68  per  cent., 
eomparedjwith '47  to  61  per  cent. 
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Table  I. — Details  of  the  Lines  to  be  Immediately  Electrified. 


Line. 

Main  details  of  Lines. 

Energy   required. 

Energy  supply. 

Gross 

Gross 

No. 

Greatest 

traffic 

daily 

Annual 

Maximum 

Output, 

H.P. 

Length, 

of 

incline 

in  1913: 

traffic 

units, 

turbine 

Station.        kWh 

of 

km. 

tracks. 

in  1  000. 

ton-km. 
X  million. 

in  1913: 

tons. 

kWh 
X  million. 

H.P. 

X  million 

machines. 

lansbruck-Lindau 

204 

1 

31-4 

558-5 

7  500 

40-0 

T                f   SpuUerseej     25-2 

3  X  8  000 

Feldkiroh-Buclis 

18-5 

1 

10-5 

29-9 

4  400 

1-6 

U2  000^     Rutzbach  i     39-0 

2x4  000 

Bregenz-St.  Margrethen ... 

12-7 

1 

6-7 

18-7 

4  000 

0-9 

J        ^:           i 

+  1X8  000 

Total  for  Western  Group 

235-2 

607-1 

42-5 

32  000      '                         64-2 

40  000 

Salzburg-Schwarzbaeh 

St.  Veit         

66-7 

2 

100 

378 

15  500 

19-5 

"I                r   Stubachtal        34 

5x8  000 

Sohwarzbach     St.     Veit- 

Worgl             

125-5 

2 

22-8 

423 

9  300 

27-7 

Sohwarzbach-Spittal- 

Us  000  j 

Millstattersee 

80-9 

1 

28-1 

169 

5  700 

17-4 

Mallnitz 

34 

4  X  4  000 

Spittal         Millstatterse*- 

ViUach 

36-3 

2 

12-5 

76 

5  700 

3-4 

J           '     ^1 

Total  for  Eastern  Group 

309-4 

1046 

68-0 

48  000                                68 

56  000 

Steinach  Irdning-Attnang 

Puckheim      

- 

107-3 

1 

25-2 

111 

2  800 

9-0 

6  000          Bulk    supply    from    Industrial 
undertaking. 

Table  11.— DelaiL 

of  Lines  to  be  Electrified  Later. 

Wdrgl-Innsbruck... 

59 

2 

4-8 

129 

5  900 

5-7 

Vienna-Linz-Salzburg     ... 

313 

2 

10-9 

2  213 

19  300 

120-0 

Amstetten-St.  Michael   ... 

182 

1 

18-2 

696 

10  400 

36-7 

St.  Valentin-Klein  Reifling 

67 

1 

6-7 

41 

1700 

1-8 

Flieflau-Eisenerz 

14 

1 

25-0 

17 

3  300 

1-5 

Eisenerz-Vordemberg     ... 

20 

1 

71-0 

33 

4  500 

8-4 

Linz-Selzthal 

104 

1 

22-0 

162 

4  300 

4-1 

Wels-Passau         

81 

1 

6-0 

187 

6  300 

9-1 

Selzthal-Bischof shof en    . . . 

99 

1 

22-3 

152 

4  200 

8-3 

St.   Michael-St.   Veit  a.d. 

Glan 

124 

2 

14-3 

635 

14  000              32-6 

St.  Veit  a.d.  Glan-ViUach 

52 

1 

10-0 

134 

7  000 

6-7 

St.  Veit  a.d.-Klageufurt... 

18 

1 

5-0 

65 

10  000 

2-8 

Toti. 

1  131 

4  464 

237-7 

i 

with  the  continuous- current  system 
and  45  per  cent,  with  the  three- 
phase  system. 

The  total  costs  are  not  decisive 
in  selecting  the  system  used, 
because  ths  differences  are  in 
general  small  and  vary  according  to 
the  ratio  of  the  cost  of  transmission 
lines  to  the  cost  of  locomotives,  &c. 
With  continuous  current  and  three 
phase  the  lines  are  the  more  expen- 
sive. Mostly  60  000  to  80  000  V 
will  be  su^cient  for  the  transmission 
voltages,  though  occasionally  100  kV 
will  be  necessary. 

The  introduction  of  electric  trac- 
tion leads  to  larger  loads  and  quicker 
journeys.  The  increased  load  is 
due  to  the  removal  of  the  tender 
and  because  with  electric  locomo- 
tives more  driving  axles  can  be 
used  than  with  steam.  The  limit 
here  is  fixed  by  the  maximum 
permissible  stresses  on  the  draw 
gear  and  buffers.  If  these  stresses 
are  fixed  at  21  tons  for  the 
futme,  it  will  be  only  possible 
to  reckon  on  a  continuous  draw- 
bar pull  of  12  tons ;  consequently 
the  only  increase  in  trainload  will 
be  that  due  to  the  removal  of 
the  tender — which  is  very  appreci- 
able'on  gradients. 

For  the  present,  therefore,  the 
number  and  weight  of  electrically 
hauled  trains   will   follow  the  same 


"I    "    "I  "  "    i  I    l'~^^        T      ^1         'ii     II 


30min, 


Fig.  3. — Speed-time,  Draw-bae  Ptjll  and  ConsumptionJCubves  of  360-ton  Teatn  Hauled  by 
1-C-i-C-l  Eleoteio  Locomotive. 
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development  as  steam- hauled  trains,  and  the  locomotives  for  the 
former  wiU  be  equal  to  the  most  powerful  for  the  latt«r.  As  far  as 
possible,  express  and  passenger  trains  will  be  hauled  by  single 
liicomotives;  the  goods  trains,  as  at  present,  will  be  loaded  up  to 
the  limits,  and  on  gradients  the  locomotive  at  the  front  of  the  train 


Time  Table  Speeds  and  Lost  Time. 

A  special  advantage  of  electric  traction  is  the  great  certainty 

and  economj-  with  which  time-table  speeds  can  be  worked  to  and 

lost  time  can  be  made  up.     With  steam  locomotives,  schedided 

working  is  largely  dependent  on  the  quality  of  the  coal,  especially 


,10                   ,10                                 ^n,5                ^f^,5                ^fu,5               iW,5 
-  -  1500  -»-s — 2000-^'^ JZOO '>'■*— ZOOO     ^'<     2000-^^ — 2000    >'■:  3200- 


16U00 


-6000- 


wwo- 


ZOOO—->'-i~fSOO- 

— ^ 


.  Fig.  4. — ^2-B-B-2  Express  Locomotive  for  Flat  Country. 


"^-1300  >■<     ZOOO — *-« -3500- 


V»-5              MV-5                            Mt-5              »»-5 
^■^'^1800 — ^'^  1500^"^  1500  ^-^-1300  ^— s 


yW-5  in-3 

-* ZOOO — »^  1300^ 


-20200- 


Fio.  6. — 1-C+C-l  Express  Locomotive  for  Hilly  Districts.  1  850  h.p.  CoNTrsuors  Rating  at  50  km.  per  hr.     3  000  h.p.  maximum. 


will  be  assisted  by  another  at   the  rear.     For  shvmting  in  large 
marshalling  yards,  light  goods  locomotives  will  be  built. 

The  maximum  speefls  will  be  limited  by  the  unfavourable  gradients. 
There  are  only  a  few  sections  in  valleys  where  express  trains  can 
run  at  80  to  90  km.  per  hour.  Even  after  the  permanent  way 
and  curves  have  been  improved  there  will  not  be  many  lines  where 
100  km.  per  hour  can  be  attained  On  the  mountain  lines,  the 
present  maximum  speeds  of  45  to  50  km.  per  hour  will  scarcely 


in  hUly  districts ;  while  it  is  both  difficult  and  costly  to  make  up 
lost  time.  Owing  to  the  great  energy  demand  by  heavy  trains, 
new  regulations,  particularly  for  mountain  services,  will  be  necessary 
with  electric  traction  in  order  to  obtain  a  rational  ratio  of  peak 
load  to  average  load,  and  care  must  be  taken  to  prevent  too  many 
trains  ascending  gradients  simultaneouslj-. 


Fio.  6. — 1-C-l  Passenger  Locomotive.     870  h.p.  CouTtiiuous 
Ratixg  at  50  km./hb.     1  500  n.p.  maximcm.     - 


Fig.  7. — E  Goods  Locomotu'e  for  Hilly  Districts. 
1  000  H.p.   Continuous  Rating  at  30  km.  PER  HR.    2  OOOh.p.  maxmcm. 


be  exceeded.     Nevertheless,  with  electric  traction  it  will  be  possible  Speed-time  curves  for  steam  and  for  electric  haulage  are  given 

to  shorten  the  time  taken  for  the  actual  journey  and  for  the  stops,  in  Figs.  2  and  3. 

Particularly  with  certain  goods  trains,  the  speeds  can  be  increased  The  number  of  locomotives  required  for  the  work  already  sanc- 

because  electric  locomotives  can  be  manned  by  different  crews.  tioned  is  shown  in  Table  3.                                                                    J 


August  19,  1921. 


THE  ELECTRICIAN. 


239 


Table  III. — Xnmber  of  Electric  Lncomotives  needed  for  the 
Table  f. 


Type. 

Section. 

2-B-B-2    1-C+C-l 
Fig.  4         Fio.  5 

1-C-l !      E 
Fig.  6  Fig.  7 

D 

Innsbruck  to  Bludenz     "1 

Bludenz  to  Lindau ! 

) 
15                 8 

8        !         9 
—                 8 

] 
10         34 

5     \     54 
—          21 

15     !     10 

13 

Bregenz  to  St.  Margrethen     J 

Salzburg-Schwarzaeh  St.  Veit- 

Worgl        

Schwarzach  St.  Veit  to  Villach 

Steiuach-Irdning  to  Attnang- 

Puchheim      

3 

Total     

23        1       25 

30     1   119 

9.?. 

Of  these  220  locomotives,  three  of  the  1-C+C-l  type  have  been 
ordered  from  the  Austrian  Brown,  Boveri  Works,  12  of  type  1-C-I 
from  the  A. E.G.  Union,  Vienna,  and  12  of  type  E  from  the  Austrian 

S.S.W.  [see  Figs.  4  to  7). 

To  alleviate  the  condition  near  large  towns  as  soon  as  possible, 
battery  motor  coach-trains  will  be  used,  as  in  Germany.  Three 
such  trains  were  ordered  in  1919,  and  these  will  be  made  by  con- 
verting existing  rolling  stock.  A  train  consists  of  a  battery  coach 
between  four  passenger  coaches,  the  two  end  coaches  being  motor 
coaches.  Open  freight  trucks  are  used  as  accumulator  coaches, 
and  double-axle  coaches  from  the  Vienna  tramways  for  passenger 
coaches.  The  fom-  motors  in  a  train  together  yield  192  h.p.  ;  the 
normal  speed  is  35  km.  per  hr.,  the  maximum  50  km.  per  hr.  Atraiu 
has  seating  room  for  176  and  standing  room  for  130  passengers. 
The  first  of  these  trains  has  already  been  delivered  and  put  into 
service  on  the  section  Salzburg- HaUe in. 


II.— Progress   in    the   Electrification  of   the  Austrian  Railways. 


Difficultj'  has  been  experienced  in  finding  the  money  gi-anted  for 
the  railway  electrification  scheme. 

Most  of  the  lines  which  it  was  decided  to  electrify  were  mountain 
lines  with  heavy  gradients  and  numerous  tunnels ;  while  the 
traffic  is  comparatively  dense.  Another  factor  in  deciding  the  lines 
to  be  electrified  was  the  energy  supply.  For  many  years  negotia- 
tions had  been  carried  on  and  the  rights  over  a  number  of  water- 
power  schemes  suitable  for  railway  purposes  had  been  obtained. 
Thus  work  could  be  commenced  at  once  and  considerable  saving  in 
outlay  resulted. 

55  000  V    Tkan-smssion. 
For  the  network  west  of  Innsbruck,  there  are  to  be  the  two  stations 
at  Spullersee  near  Danofen  and  on  the  Rutzbach  near  Innsbruck. 


built ;  while  a  haulage  track  has  been  laid  fiom  the  station  to  the 
water  tower  on  Grafenspitze.  In  many  places,  protection  against 
avalanches  is  necessary.  To  carry  out  the  work  on  the  dam,  &c., 
the  lake  had  to  be  drained. 

The  55  kV  transmission  line  between  the  Spullersee  and  Rutzbach 
stations  runs  along  the  line  as  far  as  the  Arlbeig  tunnel  (10-3  km. 
long).  Here  it  is  carried  on  special  iron  poles  over  the  Arlberg, 
reaching  a  height  of  2  040  m.  above  sea  level.  The  snow  here  is 
often  3  to  4  m.  deep,  while  snow  storms  make  the  lines  inaccessible 
at  times.  Hence  the  greatest  care  in  the  construction  is  needed  here, 
the  conductors  consisting  of  two  bronze  cables  each  95  mm2.  On 
each  pole  there  is  an  earthing  and  lightning  protective  cable  of 
50  mm.2  The  average  distance  between  poles  is  1 15  m.,  the  maxi- 
mum 170  m. 


U— 


Detail  of  Smile  Insulation -C 


-172SX >-r* /17ZS- 

^N.^Sectional  Plan  tK-B./ 

-B 


Detail  of  Double  Insulation -D 


Fig.  8. — -Overhead  Constkuctiox  ix  the  Arlberg  Tunnel. 


These  will  be  joined  by  a  55  000  V  line  and  feed  sLx-sub-stations. 
The  station  on  the  Rutz  will  supply  39  million,  and  the  station  at 
Spullersee  25  million  units  yearly.  The  extensions  in  the  Rutz 
Station  include  increasing  the  capacity  of  the  water  tower  from 
3  000  to  7  000  m3,  a  new  pipe  line  and  a  third  generating  set  of  8  000 
H.p.  The  work  is  sufficiently  advanced  to  permit  operation  early 
in  1922. 

The  Spullersee  Station. 
Work  on  the  Spullersee  Station  with  800  m.  head  was  begun  in 
September,  1919.  Eventually  there  will  be  six  8  000-H.p.  sets. 
Three  such  turbines  to  run  at  333  revs,  per  min.  were  delivered  in 
1920.  For  transporting  building  materials  from  Danofen  station  to 
Spullersee.  an  electricaUy-driven  suspended  cable  railway  has  been 

*  From  a  Lecture  by  Mr.  P.  Dittes,  Director  of  the  Electrification 
Department  of  the  Austrian  State  Railways,  "  Elektroteclmik  und 
Maschiaeiider."  1921,  Vol.  XXXIX.,  p.  185. 


It  is  intended  to  operate  the  Arlberg  Tumiel  section  as  soon  as 
possible,  the  power  being  suppUed  from  Rutzbach  at  the  outset. 

Tunnel  Equipment. 

The  overhead  equipment  in  the  tunnel  was  %'erj'  difficult  to  erect 
owing  to  the  small  clearances  (see  Fig.  8),  steam  traffic  and  poor 
ventilation.  There  are  altogether  390  points  of  support  at  an  average 
distance  of  26  m.  apart.  All  iron  parts  are  protected  from  rust  by 
zinc  and  a  lead  covering  (Schoop's  metal-spraying  process). 

Just  as  the  two  generating  stations  west  of  Innsbruck  are  to  be 
interconnected,  so  the  two  stations  at  Stubach  and  at  Mallnitz 
east  of  Innsbruck  will  be  interLLnked  by  a  55  kV  line. 

In  order  to  prevent  interference  to  communication  circuits, 
financial  considerations  rendered  imdergi-oimd  cables  impossible  ; 
consequently  the  more  important  lines  were  kept  away  fi'om 
the  railwav.  the  cost  being  reduced  thereby  to  about  one  half. 
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Range  ol  Wireless  Stations.*, 

By  CAPT.  R.  CHENEVIX  TKEXCH- 

A  Paper  by  the  author  under  the  al>o\e  hearling  api)eared  in  The 
Electrician  of  April  20  and  27  and  May  4,  l',tl7.  The  effect  on 
transmission  of  the  height  of  the  sending  aerial,  however,  requires 
further  treatment,  and  it  is  necessary  to  add  some  instances  of  con- 
tinuous-wave valve  transmission,  in  which  such  great  advances 
have  been  recently  made. 

The  principal  factors  determining  range  are  :• — (1)  Wave-length 
employed  ;  (2)  natural  wave-length  of  sending  aerial ;  (3)~power 
of  sending  plant  ;  (4)  height  of  receiving  aerial,  and  these  alone 
%vill  be  here  considei-ed.  There  are,  however,  other  factors,  such  as  : 
— (1)  Xature  of  intervening  surface ;  (2)  nature  of  aerial;  (3) 
nature  of  earth  connections ;  (4)  type  of  sending  apparatus ;  (5)  tj'pe 
of  receiving  apparatus;  (6)  time  of  day;  (7)  atmospheric  con- 
ditions; and  (S)  dcgi-ee  of  reliability  required. 

The  treatment  adopted  by  the  a\ithor  involves  eight  main  assump- 
tions. Thus  lie  assumes  transmission  over  sea  mth  an  aerial  of 
the  flat  top  non-directive  type  of  capacity  sufficient  to  take  the  power 
employed  without  brush  discharge.  The  earth  connection  is  good 
and  daylight  sending  is  used  with  modern  musical  spark  sending 
apparatus,  with  only  one  wave-length.  The  receiving  apparatus  is 
good  for  telephone  reception  without  aiiiplifiera  or  relays,  and  though 
there  is  considerable  atmospheric  interference,  a  range  enabling  regular 
traffic  of  several  thousands  words  a  day  is  possible  and  the  reception 
of  ])Ower  64  times  is  that  just  required  to  give  an  audible  signal. 

The  subject  proper  of  the  Paper  is  divided  into  four  further 
sections,  additional  to  the  above  introductory  matter  (section  I.). 

Section  II.  is  devoted  to  the  development  of  range  formiilse  for 
normal  conditions.  The  author  gives  in  succession  the  Austen- 
Cohen  formula  connecting  sending  and  receiving  currents,  wave 
h'ngth,  height  of  aerials.  &c.  Formulae  are  next  given  for  the  power 
radiator  by  a  Hertzian  oscillator  and  radiation  and  effective  height 
of  radial.  In  discussing  the  proportion  of  power  radiated  the 
statement  ie  recalled  that  the  efficiem-j-  of  an  aerial  with  a  good 
earth  may  reach  50  per  cent.,  presumably  at  about  1'5  times  the 
natural  wave-length.  Approximately  the  proportion  of  power 
radiated  varies  inversely  as  the  square  of  the  wave-length  ;  buji  in 
practice  resistance  increases  at  the  longer  waves,  so  that  the  radiation 
efficiency  is  somewhat  diminished.  An  equation  a^jplying  to  wave- 
lengths of  l'5Xn  and  upwards  is  given.  The  efficiency  at  wave- 
lengths below  Xre  ie  not  considered  as  this  depeiids  so  greatly  on  the 
type  of  condenser  used.  A  number  of  practical  examples  are 
quoted. 

The  next  expressions  dealt  -ndth  relate  to  the  actual  power  de- 
livered at  the  receiving  aerial  and  range.  For  every  given  set  of 
conditions  there  are  certain  best  wave-lengths,  but  it  is  pointed  out 
that  for  very  short  ranges  wave-lengths  too  short  to  be  of  practical 
service  may  be  indicated. 

Section  III.  is  devoted  to  a  comparison  Itetween  empirical  range 
formulse  and  theoretical  formulae  for  radiation  from  a  Hertzian 
oscillator,  which  are  illustrated  by  families  of  curves  sho\\ing  con- 
ditions over  earth,  sea,  and  flat  land.  The  conception  that  an  in- 
creased radial  spread  affects  a  larger  wave  field  and  therefore  collects 
more  power  appears  theoretically  incorrect,  though  this  is  contrary 
to  general  exi)erience.  The  author  makes  the  tentative  suggestion 
that  the  aerial  collects  a  certain  amount  of  power  from  passing 
waves  depending  on  its  height,  capacity  and  properties  of  re-radia- 
tion, and  the  voltage  and  current  developed  from  this  power  then 
depend  on  the  total  resistance  of  the  aerial. 

Having  considered  the  relations  between  height,  wave-length, 
power  and  range  for  assumed  normal  conditions  the  author  in 
Section  IV.  considers  the  effect  of  radiations  therefrom.  Among 
the  factors  discussed  are,  nature  of  intervening  surface,  type  of 
aerial,  nature  of  earth-connections,  type  of  sending  and  receiving 
apparatus,  time  of  day,  atmospheric  conditions  and  degree  of  re- 
liability required.  With  very  long  waves  the  intervening  surface 
(except  in  mountainous  areas)  does  not  affect  matters  much  ; 
but  for  short  waves  equations  applying  to  transmission  over 
sea  require  modification  when  applied  to  land  work.  Correc- 
tion exponential  co-efficients  of  002,  O'l  and  0'24  are 
suggested  for  flat  land,  hilly  land  and  mountainous  land  respec- 
tively. Allowances  for  the  use  of  direction  aerials,  effective 
heights  of  the  receiving  aerial,  aerial  capacity,  &c.,^are  suggested. 
If  continuous  wave  transmission  is  used  instead  of  the  spark  system 
there  is  also  a  gain  in  power  delivered.  The  efficiency  of  crystal  or 
valve-detector  receiving  sets  is  somewhat  variable.  Received 
signals  can  be  multiplied  to  almost  any  extent  by  the  use  of  valves 
in  cascade.  Finally,  the  effect  of  time  of  day,  atmospheric  condi. 
tions  and  degree  of  reliability  receive  consideratinn. 

•Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  En- 
gineers. 


Experts  on  Factory  Lighting. 

The  Second  Report  of  the  departmental  Committee  on  Lighting 
IN  Factories  .4nd  Workshops  has  been  issued  by  the  Stationeiy 
Office.  It  deals  with  the  conditions  necessary  to  secure  suitable 
artificial  lighting  in,  and  certain  lequirements  are  detailed  which 
must  be  fulfilled  by  all  factories  and  workshops. 

The  Committee  was  appointed  in  January,  1913,  with  Sir  Richard 
Glazebrook  as  chairman,  and  the  first  report  was  issued  in  1915.* 
The  work  of  the  Committee  was  then  .suspended  owing  to  the  war 
and  was  not  resumed  until  November,  1020.  A  little  later  Sir  R. 
Clazebrook  resigned  the  chairmanship  owing  to  pressure  of  other 
work,  and  Mr.  W.  C.  Dampier  Whetham,  F.R.S.,  was  appointed  in 
his  place.  Prof.  C.  S.  Sherrington  has  also  resigned  in  consequence 
of  pressure  of  work. 

Scope  of  Committee's  Work. 

On  the  resumption  of  its  work  it  was  suggested  that  the  Com- 
mittee should  confine  its  attention  to  defining  the  conditions  neces- 
sary for  securing  suitable  lighting  and  to  an  inquiry  into  the  effects 
of  working  in  mixed  natural  and  artificial  light.  In  addition,  the 
Committee  was  asked  to  classify  processes  according  to  the  minimum 
illumination  required,  provided  this  could  be  done  without  incurring 
the  heavy  expense  which  detailed  observations  of  the  numerous 
processes  of  industry  would  involve.  The  Joint  Industrial  Council 
for  the  Furniture  Trades  also  sought  advice  as  to  the  best  method  of 
lighting  glass-bevelling  shops  and  H.M.  Chief  Inspector  of  Factories 
referred  to  the  Committee  the  advisability  of  using  translucent 
instead  of  transparent  glass  in  factory  windows. 

The  present  Report  is.  however,  confined  to  a  consideration  of 
suitable  artificial  lighting,  the  other  matters  being  reported  upon 
in  due  course.  In  the  First  Report  the  Committee  recommended 
that  there  should  be  a  .statutorj'  provision  (a)  requiring  adequate 
and  suitable  lighting^in  general  terms  in  every  part  of  a  factory  or 
workshop,  and  (6)  giving  power  to  the  Secretary  of  State  to  make 
orders  defining  adequate  and  suitable  illumination  for  factories  and 
workshops.  Certain  recommendations  were  also  made  as  to  stand- 
ards of  adequacy  of  illuminatioiiT'but  the  question  of  the  minim  um 
amount  of  lighting  for  special  processes  was  reserved.  In  arriving 
at  its  present  recommendations  the  Committee  lias  given  considera- 
tion to  the  statutory  codes  of  lighting  in  many  of  the  American  States 
and  to  the  recommendations  for  industrial  lighting  formulated  by 
the  Illuminating  Engineering  Societies  of  America  and  Ciermany. 

Abstracts  of  these  codes  and  recommendations  are  given  in  aa 
appendix  to  the  Report. 

Requirements  of  Suitable  Lighting. 
Tlie  Committee's  Report  states  that  some  misconception  and 
ignorance  exist  on  the  problems  of  suitable  artificial  lighting,  and  that 
unsuitable  sj'stems  of  lighting  are  still  common  in  factories  and 
workshops.  This  condition  has  been  accentuated  recently  by  the 
introduction  and  extending  use  of  high-intensity  gasfiUed  electric 
lamps,  which  in  many  instances  are  used  to  replace  tungsten  lamps 
in  shades  and  reflectors  intended  for  the  latter.  It  is  pointed  out 
that,  generally  speaking,  one  type  of  shade  is  adapted  to  one  type 
of  lamp  only,  and  that,  to  maintain  suitable  lighting,  change  of  type 
of  lamp  often  necessitates  change  of  type  or  readjustment  of  the 
shade.  The  requirements  of  suitable  lighting  are  quite  definite. 
They  are :  absence  of  glare  and  of  troublesome  shadows,  a  steadiness 
and  constancy  of  the  light  source,  together  with  a  moderate  degree 
of  uniformity  of  illumination  and  of  surface  brightness  over  the 
plane  of  work.  Certain  other  factors  bearing  on  suitable  lighting 
are  also  considered,  viz.  :  (i.)  Diversity,  i.e.,  the  ratio  of  maximum 
to  minimum  illumination  ;  (ii.)  contrast,  due  to  dift'erence  of  surface 
brightness  ;   and  (iii.)  colour  and  composition  of  the  hght. 

R  ECOMMEN  D  ATIONS. 

Oktre. — Dealing  with  the  phenomena  of  glare,  which  was  defined 
in  the  First  Report,  the  Committee  states  that  the  first  essential  of 
suitabili  ty  is  proi)er  shading  of  the  light  sources.  The  effept  of  a 
shade  is  to  reduce  the  intrinsic  brilliance  of  the  source  when  seen 
through  the  shade,  and  proper  shading  could  accordingly  be  defined 
by  prescribing  a  maximum  brightness  for  the  shades  not  exceeding 
a  given  number  of  candles  per  square  inch.  This  method,  however, 
involves  complicated  measurement,  and  it  is  suggested  as  a  practical 
alternative,  the  simple  ciiterion  whether  the  incandescent  filament^  ' 
mantle  or  flame  is  distinguishable  as  such  when  viewed  through  the 
shade  should  be  adopted.  So  far  as  glare  is  concerned,  the  source  need 
only  be  screened  when  in  or  near  the  direct  line  of  vision,  and  then  only 
in  the  direction  towards  the  eye.  In  formulating  such  a  requirement 
two  factors  have  been  taken  into  consideration  :  (i.)  The  distance  of 
the  source  from  the  eye,  and  (ii.)  the  angle  at  which  the  light  from  an 
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unscieeued  or  improperly  screened  source  may  enter  the  eye  without 
producing  objectionable  glare. 

The  Committee  think  that  in  practice  a  suitable  requirement 
might  be  expressed  in  terms  of  the  distance  of  the  source  and  of  a 
limiting  value  of  the  angle  between  the  line  from  the  source  to  the 
eye  and  a  horizontal  plane,  w:  thout  which  argle  no  such  source  should 
be  directly  visible.  In  the  case  of  sources  used  for  general  lighting 
the  limiting  value  of  this  angle  should  be  20deg.,  but  in  the  case  of 
very  near  sources,  such  as  are  employed  for  local  lighting,  an  angle 
of  30  deg.  should  be  substituted.  It  is,  therefore,  recommended 
that  there  should  be  a  provision  as  follows  : — 

.  .  .  "  Every  light  source  (except  one  of  low  brightness)* 
within  a  distance  of  100  ft.  from  any  person  employed  shall  be  so 
shaded  from  such  person  that  no  part  of  the  filament,  mantle  or 
flame  is  distinguishable  through  the  shade,  unless  it  be  so  placed 
that  the  angle  between  the  line  from  the  eye  to  an  unshaded  part 
of  a  source  and  a  horizontal  plane  is  not  less  than  20  deg.,  or  in  the 
case  of  any  person  employed  at  a  distance  of  6  ft.  or  less  from  the 
source,  not  less  than  30  deg." 

The  form  of  glare  produced  when  the  work  is  done  on  a  polished 
material  is  generally  caused  by  unsuitable  placing  of  the  source,  and 
it  may  be  remedied  either  by  changing  the  position  of  the  source 
relatively  to  the  eye,  or  by  increasing  the  diffusion  of  the  light  by 
e  nclosing  the  source  in  some  diffusing  material.  The  following 
simple  requirement  is  suggested  : — 

.  .  .  "  Adequate  means  shall  be  taken,  either  by  suitable 
placing  or  screening  of  the  light  sources,  or  by  some  other  effective 
method,  to  prevent  direct  reflection  of  the  light  from  a  smooth  or 
polished  surface  into  the  eyes  of  the  worker." 

Shadov .- — Troublescmfe  shadows  aie  fiequently  found  even  with 
systems  of  lighting  which  aie  good  in  themselves,  and  are  generally 
due  to  unsuitable  placing  of  the  light  sources.  For  this  the, pro- 
vision recommended  is  : — 

.  .  .  "  Adequate  means  shall  he  taken  to  pievent  the  foima- 
tion  of  shadows  which  interfere  with  the  safety  or  efficiency  of  any 
person  employed." 

Cmistancy. — Constancy  in  artificial  illumination  is  a  matter  of 
great  importance.  Unsteadiness  and  flicker  have  an  injurious  effect 
on  vision,  and  if  pronounced,  increase  the  risk  of  accidents.  Flicker 
which  can  be  remedied  should  be  prohibited,  and  it  is  accordingly 
recommended  that : — 

.  .  .  "  Ko  light  sources  which  flicker  or  undergo  abiupt' 
changes  in  candle-power  in  such  manner  as  to  interfere  with  the 
safety  or  efficiency  of  any  person  employed  shall  be  used  for  the 
illumination  of  a  factory  or  workshop." 

Finally,  it  is  recommended  that,  as  extensive  alterations  may  be 
necessary  in  many  factories  to  comply  with  the  suggested  require- 
ments, a  reasonable  time  limit  should  be  given  before  the  require- 
ments become  operative. 

Economic    Conditions   in    Ronmania. 


High   Temperature  Phenomena  of 
Tungsten  Filaments. 


In  a  report  on  the  economic  conditions  of  Rotimakia,  dated  April  1921. 
Mr.  Adams,  Commercial  Secretary  at  Bucharest,  states  that  one  of  tlic 
greatest  difficulties  under  which  the  country  is  latourirg  is  the  deploial  le 
state  of  her  railways.  In  common  with  the  rest  of  Europe,  the  Rou- 
manian railways  suffered  greatly  in  the  war,  and  the  disorganisation  is 
increased  by  the  fact  that  during  their  retreat  from  Wallachia  the 
Germans  destroyed  59  railway  bridges.  Kearly  all  the  railways  in  tlie 
coimtry  before  the  war  were  single  line.s,  which  made  the  task  of  bringii  g 
some  millions  of  tons  of  cereals  down  to  the  shipping  ports  each  year 
during  the- few  months  following  the  harvest  extremely  difficult.  The 
necessity  for  doubling  the  existing  lines  was  recognised  in  1914,  and  a 
radical  programme  of  extensions  was  drawn  up,  buton  account  of  the  war 
these  could  not  be  carried  out.  Several  projects forelectrifyiiigportions 
of  the  railway  system,  and  also  for  building  new  portions,  were  mooted 
during  the  past  year,  but  on  account  of  lack  of  money  no  serious  woik 
was  undertaken.  One  of  the  interesting  experiments  tried  was  that  of 
running  short  trains  of  three  or  four  trucks  hauled  by  a  converted  motur 
lorry.  A  service  of  this  kind  was  started  in  January,  1921,  to  run  hetwe  ( n 
Filaret,  near  Bucharest,  and  Giurgin,  on. the  Danube.  The  schedule  ard 
charges  are  similar  to  those  of  fast  goods  train  .services,  but  though  the 
ex{>eriment  may  be  fairly  successful  in  the  present  time  of  stress  and  need 
of  transportation,  it  is,  o'f  course,  not  suggested  that  it  will  be  a  pcimarert 
factor  in  Roumanian  railway  operation.  In  considering  the  que.'-- 
tion  of  trade  with  Roumania,  Mr.  Adam  repeatedly  lays  emphasis  on  the 
fact  that  the  stabihty  of  Roumania  as  an  international  economic  unit, 
and  as  a  market  for  British  goods,  depends  entirely  on  the  cereal  harvests. 
The  source  of  supply  for  much  the  areater  part  of  the  sterling  and  Westcin 
European  bills  sold  in  Bucharest  is  the  payment  made  for  Roumanian 
cereal  exports,  therefore  it  is  undesirable  for'British  merchants  to  commit 
themselves  too  heavily  in  the  giving  of  credit  to  Roumanian  dealers 
unless  a  good  harvest  is  in  sight. 

*  By  "  low  brightness  "  is  meant  an  intrinsic  brilliance  of  not  more 
than  o  c.p.  per  sq.  inch. 


A  Paper  on  "  High  Temperature  Phenomena  of  Tungsten  Fila- 
ments," which,  summarises  the  work  conducted  by  Mr.  C.  J.  SfflTH- 
ELLS  at  the  Research  Laboratory  of  the  General  Electric  Company, 
Ltd..  was  recently  presented  before  the  Faraday  Society.  It  is 
remarked  that  by  the  use  of  an  atmosphere  of  nitrogen  or  argon  in 
the  gasfUled  lamp  the  volatilisation  of  the  filament  is  largely  sup- 
pressed, but  that  the  manufacture  of  such  lamps  has  introduceel  new 
problems.  Amongst  these  are  (1)  failures  due  to  alteration  in  the 
crystalline  structure  of  the  filament  giving  rise  to  brittleness, 
deformation,  &.e.,  and  (2)  failures  due  to  reactions  which  may  occur 
between  the  filament  and  gases  existing  in  the  lamp,  causing  blacken- 
ing, &c.  In  the  gasfiUed  lamp  the  filament  is  in  a  spiral  form,  and  at 
a  higher  temperature  than  in  the  case  of  vacuum  lamps.  According- 
ly filaments  which  prove  satisfactory  in  tlte  former  case  may  be 
unable  to  withstand  the  more  severe  strain  in  the  latter.  In  gas 
filled  lamps  the  pressures  are  of  the  order  of  one  atmosphere,  and 
there  is  no  tendency  to  discharge  such  as  may  occur  in  a  vacuum 
lamp.  The  reactions  are  of  a  purely  chemical  nature  and  are  firlly 
examined  in  the  Paper. 

Two  distinct  forms  of  drawn-wire  tungsten  have  been  in  use  for 
some  years,  one  type  is  pure  tungsten  (more  than  99-9  per  cent.) 
The  other  type  contains  up  to  1  per  cent,  of  refractory  oxide,  usually 
thoria,  anel  is  described  as  "  thoriated."  These  types  behave 
differently. 

At  incandescent  temperature  the  long  fibres  of  filament  tend  to 
break  up  into  ecpiiaxial  crystals,  and  the  wire  to  lose  its  duotUity.  In 
the  original  Paper  the  author  presents  microphotogiaphs  illustrating 
the  rapidity  of  giain-gro^vth  for  various  periods.  Grain  growth 
may  continue  until  the  diameter  of  ciystals  is  about  eepial  to  that  6f 
the  wire  ;  no  further  change  then  takes  place  in  the  average  size  of 
crystals,  but  the  crystal  boundaries  appear  to  be  in  constant  motion. 
The  final  size  of  crystals  is  reached  after  the  filaments  have  burned 
for  15  minutes. 

Thoriated  filaments  are  less  liable  to  the  above  changes  as  the 
addition  of  thoria  checks  crystal  growth.  This  is  also  illustrated  by 
microphotcgraphs  in  the  original  Paper.  The  fUament  is  composed 
of  relatively  small  grains,  even  after  600  hours,  burning,  and  there  is 
aecorelingly  litt.'e  deformation.  Deformation  of  the  spiral  only 
takes  place  when  there  is  crystal  growth.  Although  thoriated 
filaments  arc  thus  in  general  stronger  than  those  of  pure  tungsten, 
in  certain  ciicumstances  they  may  behave  abnormally  and  develop 
a  coarse  structure,  leading  to  bilttleness,  thus  reducing  the  average 
Ufc  of  the  lamp. 

This  occurs  when  excess  of  certain  active  reducing  agents  such  as 
red  phosphorous  and  sodium  vapour  are  present.  Experiments 
showed  that  the  insertion  of  001  mg.  of  phosphorus  produces  no 
effect  on  the  filament,  but  a  further  addition,  up  to  0-04  mg.,  leads 
to  increase  in  grain  size  after  which  no  increase  in  size  occurs.  The 
grain  size  obtained  ^vith  a  thoriated  filament  and  excess  of 
phosphorus  has  the  same  value  as  that  obtained  with  pure  tungsten. 
Phosphorus  has  no  effect  on  pure  tungsten  filaments.  Other  metaUio 
oxides  have  been  introduced  into  the  wire  instead  of  thoria,  but 
they  are  reduced  by  both  phosphorus  and  sodium  in  a  similar 
manner. 

Part  II.  of  the  Paper  is  concerned  with  the  chemical  reactions  that 
occur  when  traces  of  common  gases  are  present.  One  common 
form  of  failure  of  gasfilled  lamps  is  accompanied  by  blackening  of  the 
bulb  and  ultimate  failure  of  the  filament,  due  apparently  to  effects  of 
such  residual  gases.  The  author  discusses  in  turn  the  effect  of 
presence  of  oxygen,  hydrogen,  water  vapour,  carbon  dioxide  and 
monoxide  and  hydrocarbons.  Hydrogen  has  little  if  any  effect,  and 
does  not  react  with  hot  tungsten,  but  oxygen  readily  attacks  the 
filament. 

Water-vapour  may  also  be  prejudicial,  and  is  difficult  to 
eliminate.  A  curious  oyoUc  action  develops.  Even  very  small 
traces  of  water  vapour  may  destroy  a  filament  in  a  few  hundred 
hours.  Carbon  monoxide  is  slowly  broken  up  by  the  incandescent 
filament,  Failure  of  the  latter  usually  takes  place  at  the  tlrinnest 
point  on  the  filament  and  the  result  is  thus  distinguishable  from  that 
of  water  vapour,  which  tends  to  cause  failure  near  the  supports. 
Hyckocarbons  have  a  vigorous  and  highly  prejudicial  effect  convert- 
ing the  surface  of  the  filament  into  tungsten  carbide  and  rendering  it 
very    brittle. 

In  cei-tain  circumstances  cyanogen  may  be  formeel.  and  sodium 
cyanide  may  be  developeel  and  deposited  within  the  lamp.  The 
filament,  however,  takes  no  part  in  the  reaction,  its  fmiction 
apart  from  giving  light  being  merely  necessary  to  raise  the  temper- 
ature of  the  combining  gases. 
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Die  Berechnung  Elektriseher  Leitungsnetze  in  Theorie  und 

Praxis.   Hv  J.  Herzog  and  C.  Feldmann.  (Berlin:  Julius  Springer.) 
Pp.  X.\..  +  731.     Tlurii  Kdition.     M.  136. 

Tills  book  is  an  exhaustive  and  advanced  text-book  on  the 
calculation  of  electric  networks.  The  scantiness  of  the  index, 
the  absence  of  tables  and  the  care  with  which  each  argument 
is  developed  so  that  each  page  is  a  preparation  for  those  that 
follow  it,  all  stamp  it  as  a  text-book  for  serious — for  very 
serious^students  rather  than  as  a  book  of  reference  for  the 
practical  engineer. 

The  first  chapter  contains  in  an  admirably  concise  historical 
survey  of  electrical  engineering  the  author's  one  and  only 
lapse  from  strict  relevance  to  the  subject-matter  of  the  book. 
It  is  none  the  less  worth  reading  for  that.  The  next  two  chapters 
give  the  general  theory  of  conducting  circuits  for  continuous 
and  alternating  currents  in  a  profound  and  individual  manner, 
including  the  use  of  vectors,  complex  quantities,  hyperbolic 
and  exponential  functions  and  continued  fractions.  The 
following  ten  chapters  are  devoted  to  the  calculation  of  voltage 
drops  and  cross  sections  for  any  and  every  kind  of  distribution 
system  with  inductive  and  non-inductive  loading,  with  ex- 
amples taken  from  the  distribution  networks  of  various 
Dutch  and  German  towns. 

This  part  of  the  book  contains  a  departure  into  the 
realm  of  pure  mathematics  in  Chapter  VIII.  which  is  in  itself 
a  brief  but  thorough  treatise  on  analytical  and  graphical 
methods  for  solving  the  numerous  simultaneous  equations 
which  occur  in  the  authors'  methods  for  calculating  the  con- 
ditions in  very  complicated  networks.  Chapter  IX.  deals 
with  the  heating  of  cables  and  gives  the  usual  exponential 
expression  for  a  heating  curve.  According  to  this  expression 
the  time  constant  is  the  same  for  any  loading  of  a  given  cable. 
But  a  table  of  empirical  results  is  quoted  on  p.  388,  which  gives 
difierent  time  constants  for  different  loadings  of  one  and  the 
same  cable .  This  table  has  not  a  very  convincing  appearance, 
and  it  is  surprising  in  view  of  the  mathematical  soundness  of 
the  rest  of  the  book  that  the  authors  have  overlooked  the  fact 
that  this  table  and  the  theory  on  the  heating  of  cables  do  not 
agree.  The  chapter  on  the  calculation  of  supply  mains  to 
electric  railways,  which  also  explains  the  use  of  graphical  time 
tables,  is  likely  to  appeal  more  to  the  practical  engineer  than 
some  of  the  others,  as  it  is  more  possible  to  predict  conditions 
for  a  railway  where  at  least  the  layout,  if  not  the  load  distribu- 
tion, is  known  beforehand  than  for  a  town  network  where  both 
the  feeder  layout  and  the  load  distribution  are  generally  too 
uncertain  to  make  elaborate  calculations  worth  while.  The 
last  two  chapters  deal  with  self-induction  and  capacity  efiects, 
and  include  a  disquisition  on  half  and  quarter  wave  trans- 
mission for  long  distance  overhead  lines. 

Footnotes  and  a  bibliography  at  the  end  of  chapters  give 
references  to  other  publications  on  the  subject  and  cover  the 
technical  literature  of  all  countries.  A  commendable  remark 
in  the  preface  states  which  sections  of  the  book  may  be  skipped, 
though  the  average  student  may  think  that  the  concession 
might  have  been  extended  to  other  sections  without  unduly 
pandering  to  the  deadly  sin  of  slothfulncss.  A  trying  feature 
of  the  method  of  presenting  mathematical  expressions  is  that 
all  the  constant  coefficients  which  go  to  make  up  a  formula 
are  repeated  line  for  line.  If  they  were  simplified  into  the 
smallest  possible  number  of  constants  the  mathematical 
reasoning  would  be  easier  to  follow. 

The  book  under  review  treats  its  subject  with  remarkable 
completeness ;  it  must  represent  a  life  time  of  profound  and 
original  thoiight.  It  assumes  on  the  part  of  the  reader  a 
familiarity  with  mathematical  refinements  rarely  to  be  expected 
on  the  part  of  most  engineers.  It  has  reached  a  fourth  edition, 
and  so  it  must  be  assumed  that  it  has  entered  into  the  training 
of  a  good  number  of  German  mains  engineers  in  their  student 
days,  or  afterwards,  who  must  find  it  worth  the  expenditure 
of  136  marks,  whatever  that  sum  may  represent  among  the 
topsy-turvy  values  of  post-war  Germany. 


What  then  will  the  engineering  outlook  of  the  conscientious 
student  be  who  has  digested  these  731  pages,  skipping  no  more 
than  the  meagre  ration  which  the  authors  let  him  ofi  ?     It 
may  be  presumed  that  he  will  have  absorbed  eqiially  complete 
books  on  the  purely  practical  side  of  his  job,  such  as  methods  of 
making  joints  and  qualities  of  bitumen.     The  authors  of  the 
book  under  review  have  indeed  themselves  written  a  most 
exhaustive  book  on  the  purely  practical  side  of  installation 
work.     It  may  further  be  presumed  that  he  will  have  at  his 
elbow  equally  thorough  sets  of  tables  for  the  constants  which 
in  the  book  under  review  occur  only  as  algebraic  symbols. 
He  will  then  go  out  to  face  the  battle  of  an   engineer's  life 
confident  that  he  is  fully  equipped  to  determine  by  calculation 
any  fact  one  may  wish  to  enquire  into  concerning  the  most 
intricate  distribution  network,  provided  every  householder 
goes  to  bed  and  switches  oS  the  light  at  the  time  allowed  for  in 
his  calculations,  and  no  new  blocks  of  flats  are  erected  to  upset 
the  load  distribution.     He  will  have  learned  how  to  carry  out 
any  and  every  conceivable  calculation,  but  he  may  in  the 
process  have  lost  the  sense  of  proportion  that  will  tell  him 
when  and  whyhe  should  carry  out  the  calculation.     One  feels  on 
reading  the  book  that  too  much  learning  may  be  as  dangerous 
a  thing  as  a  little  learning,  if  unaccompanied  by  a  sense  of  the 
proper    use    of    that    learning.     Sometimes    a    very  careful 
study  of  a  subject  is  worth  while,  sometimes  it  is  not,  and  one 
could  wish  the  authors  had  devoted  more  attention   to    in- 
vestigating what  practical  results,  if  any,  can  be  based  on  the 
calculations.     The  criticism  one  is  inclined  to  apply  to  this 
book  is  not  so  much  that  it  is  too  theoretical  (only  silly  people 
despise  theory),  as  that  it  does  not  sufficiently  discuss  the 
relationship  between  theory  and  the  practical  problems  an 
engineer  has  to  deal  with.     The  work  would  have  been  im- 
mensely  more   valuable   if   the   authors   had   devoted   their 
mathematical  ingenuity  to  devising  broad,  simple  methods  of 
solving  the  usual  type  of  problem  with  which  the  average 
mains  engineer  is  faced,  and  whicb  he  has  to  leave  unsolved  as  a 
rule  for  want  of  a  handy  method  of  treatment. 

Reginald  0.  Kapp. 

The  Theory  of  DireetCurrent  Dynamos  and  Motors.    By 

John    Case,    M.A.     (Cambridge  :     W.    Heffner    &    Sons,    Ltd.) 
Pp.  xiii-l-196.     153.  net. 

The  apology  for  this  book  appears  to  us  to  be  unfounded. 
The  author  complains  of  a  remarkable  scarcity  of  English 
text  books  on  this  subject  in  such  a  form  as  to  meet  the  needs 
of  University  students,  and  hopes  that  the  present  work  will 
prove  useful  to  students  reading  for  an  honours  degree  at 
English  universities.  Though  reviewers  may  be  rather  biased, 
owing  to  the  numLer  of  books  brought  forcibly  to  their  notice, 
we  must  say  that  there  is  no  justification  for  speaking  of  a 
"remarkable  scarcity."  With  reference  to  the  suitability  of 
the  present  book  for  honours  degrees,  we  should  have  con- 
sidered the  bulk  of  it  to  be  of  the  standard  for  candidates 
reading  for  Grades  I.  and  II.  of  the  City  and  Guilds  of  London 
Institute's  Examinations  in  electrical  technology. 

The  author  does  not  always  maintain  a  fair  balance  in  his 
treatment  of  the  subject-matter.  For  example,  armature 
windings  are  dealt  with  very  cursorily — indeed  the  subject  is 
said  to  be  one  of  great  complexity — yet  theories  of  commutation 
and  of  pole  leakage  are  given,  though  scarcely  in  a  usable  form. 
In  the  calculation  of  the  ampere-turns  needed  for  a  magnetic 
circuit,  after  the  column  for  H  (not  "  ampere-turns  per  cm.") 
there  follows  a  column  for  fi=BIH  and  then  comes  the  m.m.f. 
=  (flux  X  lcngth)/(^Xarea).  We  shall  not  repeat  what  we 
said  when  we  read  this  new  variant  on  "  think  of  a  number, 
double  it,  &c." 

Our  surprise,  however,  reached  its  culmination  when  we 
came  to  the  part  dealing  with  the  area  of  the  air-gap.  We 
thought  that  here  at  last  was  a  chance  for  theory  and  a  good 
question  for  the  Mechanical  Science  Tripos  candidate.  Not 
at  all.  The  area  of  the  gap,  we  are  told,  may  be,  in  the  first 
place,  estimated  as  the  mean  between  the  area  of  the  pole 
face  and  the  area  of  the  tops  of  all  the  teeth  under  the  pole — 
to  this  10  per  cent,  is  added  for  fringing.    Shades  of  Carter  ! 
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And  in  the  example  worked  out,  the  gap  alone  is  responsible 
for  6  584  out  of  a  total  m.m.f.  of  8  319. 

The  most  misleading  passage  that  we  noticed  is  the 
following  :  "  The  field  due  to  the  cross  ampere-turns  is  at 
right  angles  to  the  main  field;  if,  then,  we  provide  another 
field  at  right  angles  to  the  main  field,  but  in  a  direction  oppo- 
site to  the  field  due  to  the  cross  ampere-turns,  the  efiects  of 
armature  reaction  would  be  neutralised.  The  most  common 
ivaij  of  doing  this  is  by  providing  small  auxiliary  poles,  called 
inter  poles  or  reversing  poles,  between  the  main  poles."  After  the 
sentence  in  italics,  who  could  blame  a  reader  for  concluding 
that  interpoles  neutralised  armature  reaction  generally  and 
not  merely  locally  ? 

The  chapters  on  efiiciency,  losses,  traction  and  multiple-wire 
systems  seem  to  be  better  than  the  chapters  on  motors  and 
generators.  Since  the  static  balancer  has  largely  ousted  running 
balancers,  the  former  ought  probably  to  be  mentioned  in  the 
section  on  balancers.  The  author  is  to  be  commended  for 
giving  and  working  out  so  many  examples  ;  but  it  will  be  a 
bad  day  for  England  when  the  standard  of  this  book  becomes 
the  standard  demanded  from  honours  candidates  in  electrical 
engineering.  S.  Parker  Smith. 

Shorter    Notices. 

An  Introduction  to  Technical  Electricity.    By  S.  G.  Starling  . 

B.Sp.,A.R.C'.Sc.     (London  :  Macmillan  &  Company.)    Pp.xii.-hl81    . 
3s.  tid. 

This  little  book  was  written  in  the  expectation  that  the  Education 
Act,  1918,  would  now  be  providing  continuative  education  for  young 
people  between  the  ages  of  14  and  16  years,  and  that  the  new  type 
of  student  would  require  a  new  type  of  book.  Mr.  StarUng  recog- 
nises that  he  is  providing  for  pupils  whose  fundamental  knowledge 
is  slight  and  he  states  that  his  aim  is  to  arouse  their  intelligent  in- 
terest (surely  always  the  first  aim  of  every  teacher)  and  to  make  his 
appeal  to  them  essentially  practical  in  character.  He  opens  his 
introduction  with  the  dry  cell  and  deals  at  once  with  the  magnetising 
effect  of  a  current.  Then  he  proceeds  to  tell  th»asL  something  about 
magnetism — following  this  up  with  the  electromagnet,  the  electric 
bell,  the  telegraph  and  the  soimder.  Then  some  more  magnetism, 
some  rules  about  current  and  force  directions,  and  so  to  the  galvano- 
meter, the  ammeter  and  the  shunt.  Here,  we  think,  that  Mr. 
StarUng  begins  to  run  away  from  his  pupils.  He  introduces  them 
to  Ohm's  law  ;  grouping  of  resistances  and  cells  ;  caUbration  of  a 
galvanometer  involving  the  use  of  a  resistance  box  ;  and  later  gives 
details  of  an  automatic  arc  lamp,  chemical  reactions  (in  chemical 
equation  form),  field  distortion,  characteristic  curves  of  dynamos, 
and  even  gives  a  graph  showing  the  puU  on  a  telephone  diaphragm. 
We  admit  that  it  must  be  difficult  to  gauge  the  capabihties  and 
powere  of  reception  of  these  more  or  less  unkno^vn  pupils  ;  and  it 
is  to  be  presumed  that  the  author  has  had  some  personal  experience 
which  has  enabled  him  to  place  a  higher  estimate  upon  them  than 
we  are  able  to  do. 

We  think  too  that  there  is  a  danger  that  Uttle  books  like  this, 
which  give  lots  of  information,  may  tend  to  create  a  generation  of 
youngsteis  who,  having  become  more  or  less  familiar  with  phrases 
and  externals  generally,  consider  themselves  as  fully  equipped  as  is 
necessary.  They  may  in  fact  look  upon  their  continuative  school 
work  as  the  "  finishing  "  process  in  their  education.  In  such  a  ease 
the  Education  Act,  1918,  would  defeat  its  own  object. 

Elementary  Principles  of   Continuous-Current    Armature 

Winding.  By  F.  M.  Dexton,  A.C.G.I.,  A.Amer.I.E.E.  (London  : 
Sir  Isaac  Pitman  &  Sons,  Ltd.)     Pp.  x.-|-102.     2s.6d.net. 

The  object  of  this  little  book  is  to  explain  the  theory  of  continuous 
current  armature  wincUng  in  non-mathematical  terms.  The  author's 
treatment  is  a  development  of  the  device  for  deriving  the  simple 
lap  winding  from  the  gramme  ring  and  the  chief  feature  is  the 
evolution  of  t!'e  wave  winding  from  a  ring  winding  having  high 
multiphcity. 

With  the  exception  of  the  final  chapter,  wliich  contains  data 
concerning  windings  used  in  a  number  of  modern  armatures,  the 
book  appeared  serially  in  the  columns  of  The  Electeician  in  1918. 
This  will  suffice  to  indicate  that  the  author  assumes  his  readers  to 
be  famihar  with  the  general  principles  of  the  continuous-cuirent 
dynamo  and  that  he  is  writing  for  the  intelUgent  reader.  We  think 
that  the  book  will  be  appreciated  and  enjoyed  by  all  those  who  have 
found  the  principles  of  armature  winding  to  be  troublesome ;  and 
particularly  by  those  who  have  been  worried  by  wave  winding. 


The  Eleetpie  Lamp  Industry.    By  G.  A.  Percival.  (London  :  Sir 

Isaac  Pitman  &  Sons.  Ltd.)  Pp.  xxi.-|-109.  3s.net. 
Mr.  Percival's  booklet  forms  one  of  the  "  Common  Commodities 
and  Industries  "  series.  After  a  brief  historical  introduction,  four 
chapters  are  devoted  to  a  description  of  processes  involved  in  the 
making  of  incandescent  lamps,  including  glass  manipulation,  pre- 
paration of  filaments  and  lamp  machinery,  and  the  salient  features 
of  vacuum  and  gasfiUed  tungsten  lamps  are  summarised.  Two 
further  chapters  deal  with  arc  lamps  and  vapour  lamps  ;  in  these 
cases  the  author  confines  himself  to  a  description  of  the  lamps, 
without  deaUng  with  processes  of  manufacture.  Pinal  chapters 
(which  might  perhaps  have  more  fitly  preceded  those  deahng  with 
vapour  lamps  and  arc  lamps)  deal  with  automobile  and  other  special 
incandescent  lamps  and  capping  and  testing.  We  notice  that 
the  author  states  that  the  output  of  incandescent  lamps  in  the 
United  States  attained  240  milhon  in  1914,  but  we  beUeve  that  this 
figru'e  was  only  attained  last  year. 

The  Kinema  Operator's  Handbook.  By  w.  S.  Ibbetsox.  (London: 

E.  &  F.  N.  Spon.)  Pp.  vi.-f  1.5L  4s.  6d.  net. 
In  his  introduction  the  author  points  out  the  importance  of  a 
kinema  oi)erator  being  familiar,  not  only  with  the  manipulation  of 
the  lantern  and  accessories,  but  with  the  underlying  principles  of 
kinematography.  He  accordingly  takes  the  reader  through  a  series 
of  six  chapters  deaUng  successively  with  the  optical  system  and  pro- 
jector mechanism,  and  electrical  matters  such  as  whing,  fuses  and  care 
of  generators,  the  upkeep  of  apparatus,  cleaning  and  repairing  of 
fUms,  &c.  A  final  chapter  describes  a  few  tj^iical  standard  and  new 
projectors.  An  operator  who  conscientiously  studies  this  work 
should  be  well  equipped  for  his  job,  so  far  as  theoretical  knowledge 
is  concerned  ;  it  is  doubtless  a  case  where  practical  experience  is  an 
essential  supplement  to  theory.  The  contents  of  the  book  will  also 
prove  quite  interesting  to  many  others  generally  interested  in 
kinematography  who  will  gain  some  insight  into  such  cjuestions  as 
the  relation  between  size  of  picture  and  illumination,  effect  of  dis- 
tance of  projection,  &c.,  points  on  which  misunderstanding,  even 
amongst  those  vocationally  concerned  with  the  kinema  industry 
sometimes  exists. 


Gorrespondence. 


EDDY  CUERENT  LOSSES. 

TO    THE    EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  In  your  issue  of  July  15,  a  letter  appears  from  Mr.  A. 
Press,  which  has  just  come  to  my  attention.  Mr.  Press  refers 
to  his  article  of  May,'  1920,  in  the  ."  Physical  Review,"  in 
which  he  purported  to  point  out  a  fundamental  error  in  the 
estimation  of  eddy  current  losses  given  in,  a  Pajier  before 
the  American  Institute  of  Electrical  Engineers  in  1905, 
and  generally  accepted  hitherto.  The  "  Physical  Review  "' 
article  contested  the  statement  of  one  of  the  boundary  con- 
ditions in  the  Institute  Paper,  and  substituted  another,  which 
was  claimed  to  be  correct.  Upon  examination,  the  two  will 
be  found  to  be  equivalent  as  far  as  the  problem  in  question 
is  concerned,  and  should  lead  to  the  same  final  result  ;  but 
Mr.  Press  proceeded  to  give  his  result,  which  was  materially 
at  variance  with  the  Institute  result.  Unfortunately,  he 
omitted  his  analysis,  and  therefore  no  effective  rejoinder 
seemed  possible,  but  in  view  of  the  continued  publication  of 
his  views,  it  may  be  worth  while  to  point  out  that  his  results 
would  follow  naturally  were  certain  erroneous  assumptions 
made,  which  appear  at  first  sight  somewhat  plausible. 
I  can  only  suggest,  therefore,  that  Mr.  Press  pubbsh  his 
analysis,  and  thus  throw  the  matter  open  to  intelligible  dis- 
cussion. In  an  article  in  the  "  Electrical  World,"  for  Sep- 
tember 29,  1906,  the  results  were  given  of  a  series  of  careful 
experimental  tests  for  a  first  and  second  layer  conductor  in 
an  exaggerated  case  ;  the  actual  kilowatt  losses  were  measured 
directly  by  watt-meter  under  conditions  giving  a  power  factor 
exceeding  50  per  cent,  and  the  possible  errors  of  measurement 
were  examined  and  shown  to  be  limited  to  a  few  per  cent. 
Taking,  as  illustration,  the  test  at  65  cycles  given  there, 
the  measured  total  loss  in  the  winding  was  within  5  per  cent, 
of  the  Institute  result,  but  was  80  per  cent,  higher  than  would 
correspond  to  Mr.  Press'  result. — I  am,  &c., 

Marple,  August  12,  1921.  A.  B.  Field. 
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Olectrical  Progress  in  S^tzerland. 

A  report  on  the  economic  situation  inSwiTZEELAND  by  Mr.  J.  R. 
Cahill,  late  Commercial  Secretary  to  H.M.  Ix-gation  at  Berne,  deals 
at  some  length  with  the  serious  effect  of  the  collapse  of  foreign 
exchanges  on  the  economic  position  of  that  country.  In  this  country 
we  have  suffered  from  a  depreciation  in  currency,  but  the  great 
appreciation  of  the  S\viss  franc  in  relation  to  other  currencies,  except 
those  of  the  U.8.A..  Japan  and  one  or  two  other  countries,  has  been 
equally  embarrassing,  and  has  ham{)ered  the  sale  of  Swiss  goods 
in  foicign  markets.  It  has  also  adversely  affected  imports.  Aa 
Switzerland  is  dependent  to  a  large  extent  on  the  import  of  raw 
materials  and  semi-manufactured  products,  the  principal  industrial 
firms  had  a  difficult  time  in  1920,  though  they  were  not  alone  in  this 
respect,  for  in  practically  every  country  manufacturers  had  to  cope 
with  many  unusual  problems  arising  out  of  the  war. 

AxGLO-Swiss  Trade. 

British  iron  and  steel  goods,  textile  fabrics,  &c,,  rightly  enjoy  a 
high  reputation  in  Switzerland,  and  in  1920  the  value  of  British 
exports  was  466  million  francs,  notwithstanding  keen  competition 
from  American,  German  and  French  exporters.  This  trade  would 
probably  have  been  great  did  not  British  representation  and 
pubUcity  methods  leave  much  to  be  desired.  Especially  is  the 
entrusting  to  French  and  German  non-resident  agents  with  British 
interests  in  Switzerland  to  be  deplored. 

Of  the  great  Swiss  manufacturing  industries,  the  machinery 
branch  was  fourth  in  order  of  importance,  the  value  of  the  exports 
in  1919  being  224  millions.  There  was  a  considerable  increase  in 
the  trade  with  Spain,  China  and  Japan,  Argentina,  Scandinavia, 
&c.,  particularly  in  metals  and  electrical  machinery. 

Electric  Traction  on  Federal  Lines. 
As  readers  of  The  Electrician  already  know,  steady  progress 
is  being  made  with  the  conversion  of  the  Swiss  railways  to  electric 
traction  and  in  the  development  of  hydro-electric  power  ;  but, 
even  so,  at  the  end  of  January  last  only  196  km.  (121-5  miles)  of  the 
total  length  of  line  (2  84.3  km.  =  1  763  miles)  had  been  electrified. 
Work  is  proceeding  on  308  km.  (191  miles),  but  it  will  not  be  com- 
pleted until  January,  1923,  when  the  total  length  of  electric  Unes 
will  be  17-8  })er  cent.  At  present  no  main  lines  have  been  totally 
electrified,  although  90  km.  (56  miles)  of  the  Gotthard  route  have 
been  converted.  By  the  end  of  1924,  215  electric  locomotives  are 
expected  to  be  operating,  and,  apart  from  those  already  built  (about 
60),  over  80  are  being  built  in  Swiss  shops  for  the  Federal  Railways. 
The  construction  programme  has  been  hindered  by  lack  of  capital. 
In  1910  and  1920  about  90  railHons  was  spent,  and  300  millions 
more  are  required.  The  Federal  I'ailways  programme  is  on  a  large 
scale,  and  includes  the  erection  of  its  own  power  stations,  vith  an 
eventual  total  capacity  of  500,000  h.p.  Of  the  four  principal  stations 
one  of  the  two  on  the  Gotthard  Une,  (Ritom  52  000  h.p.),  in  the  south 
valley,  has  been  completed ;  the  second,  Amsteg,  in  the  north 
valley,  65  000  h.p.,  will  be  in  operation  within  the  next  12  months  ; 
the  remaining  two  of  greatest  power,  Barbarine,  50  000  H.P.,  and 
Rapperswil,  78  000  h.p.,  will  not  be  completed  for  nearly  two  years. 

Other  Railways  and  Tramways. 
Although  only  196  km.  (121-5  miles)  of  the  Federal  system  have 
been  electrified,  about  400  km.  (288  miles)  of  other  normal  gauge 
railways  have  adopted  electric  tract  ion.  so  that  1 7  per  cent,  is  operated 
electrically.  1  023  out  of  1  503  km.  (932  miles)  of  the  narrow  gauge 
bnes,  68  out  of  109  km.  (68  miles)  of  the  cog  wheel  lines,  and  all  the 
Swiss  tramways  (494  km.,  or  306  miles)  are  now  operated  clectiicallj'. 

Water-Power. 
Switzerland  is  fortunate  in  having  large  resources  of  water-power, 
officially  estimated  at  over  4  million  horse-power.  Only  one-fourth 
of  this  is  obtainable  from  rivei-s,  the  remainder  being  from  lakes 
and  mountain  streams.  At  the  beginning  of  the  .yeai-,  171  hydro- 
electric works,  of  over  500  H.P.,  had  been  built  or  were  in  course  of 
erection,  while  190  works  of  over  1  000  h.p.  had  received,  or  had 
applied  for,  authority  to  commence  construction.  Of  the  ])0wcn 
stations  built  or  building,  five  are  from  60  000  to  68  000  h.p.,  and 
altogether  there  are  18  stations  (from  20  000  to  720  000  h.p.)  ir 
operation,  while  15  of  from  600  000  to  200  000  H.P.,  and  1 1  of  5tt  000 
to  55  000  H.p.  are  projected.  At  present  about  26  per  cent,  of  the 
available  water-power  is  being  utilised,  against  12J  per  cent,  in  1914, 
though  eight  large  works  (representing  about  400  000  H.P.)  are 
nearing  completion,  and  when  these  are  in  operation  the  percentage 
will  be  37-.5. 

Electrical  Energy  for  Traction. 
The  normal  system  of  generation  is  three-phase,  50  cycles,  and  as 
railway  experience  in  Switzerland  is  said  to  have  found  the  single- 


phase  16-cycle  system  more  suitable,  the  Federal  Railways  are 
providing  their  own  power  stations.  The  inter-linking  of  the 
existing  power  stations  is  also  projected  in  order  to  provide  against 
contingencies,  and  in  order  to  safeguard  the  winter  supply  of  energy 
the  establishment  of  storage  icservoirs  in  the  mountains  is  being 
taken  in  hand.  The  Swiss  Power  Transmission  Company  (Schwei- 
zerische  KraftUbertragung  A.G.)  has  been  formed  for  remedying 
the  inequalities  in  power  production  (through  shortage  or  irregularity 
of  \/ater  supply)  or  distribution  (through  irregularities  in  demand, 
whether  seasonal  or  daily).  The  majority  of  the  works  in  Central 
and  North  East  Switzerland  are  associated  with  the  new  company, 
and  it  is  hoped  that  those  in  French  Switzerland  also  will  participate. 
Energy  is  being  distributed  in  many  cases  over  distances  up  to 
100  miles,  and  it  is  also  exported  to  Germany,  France,and  Italy  under 
Federal  licence. 

The  progress  in  water-power  development  has  caused  attention 
to  be  paid  to  internal  river  navigation.  The  construction  of  two 
works  alone  (Eglisau  and  Miihleberg)  caused  an  addition  of  16J 
miles  to  the  Swiss  navigable  waterways,  and  when  the  present 
projects  have  been  completed  it  is  expected  that  nearly  200  additional 
miles  of  navigable  riverways  will  have  been  secured.  Internal 
navigation  is  largely  bound  up  with  the  question  of  connection  with 
the  watercourses  flo\ving  into  France  and  Germany,  notably  the 
Rhine  and  the  Rhone.  The  French  Government  project  for  obtain- 
ing electrical  energy  from  the  Rhone  will  apparently  lead  to  the 
rendering  of  the  Rhone  navigable  up  to  Geneva.  The  development 
of  water-power  has  also  caused  great  attention  to  be  given  to  the 
"  regularisation  "  of  Swiss  lakes,  and  in  some  cases  measures  have 
been  taken  to  raise  artificially  the  level  of  the  water  in  lakes  so  as 
to  provide  greater  reserves  of  water,  especially  for  the  winter. 


The  A.B.G.  of  Wash  Day. 


It  lias  (if ten  been  said  that  we  are  slaves  to  our  conventions.  If  we 
postulate  that  washing  is  a  convention,  this  is  very  true  unless,  the  ScN 
Electric  Company  would  have  us  add,  we  use  an  A. B.C.  super-electric 
washer.  In  order  to  persuade  the  many  thousands  who  at  present 
either  have  their  clothes  churned  into  tatters  by  the  professional 
laundress  or  enjoy  on  one  or  more  days  of  the  week  pounding  them 
themselves  in  an  atmosphere  of  steam  that  there  are  better  aud  brighter 
ways  of  dealing  with  their  soiled  garments  and  bed  linen,  the  Sun 
Electrical  Company  have  issued  a  series  of  leaflets  dealing  with  the 
advantages  that  must  follow  the  use  of  the  apparatus  tfiey  are  marketing 
for  this  purpose.  The  most  imposing  of  this  literature  is  a  pamphlet 
entitled  "  The  A. B.C.  of  Wash  Day,"  or  a  booklet  on  electrical  clothes, 
washing  as  done  in  the  home  bv  the  A. B.C.  electric  laundre-ss.  It 
draws  a  pleasing  picture  of  the  raotlem  wash  day  and  gives  some  excellent 
illustrations  of  the  apparatus  at  work.  It  tells  us  all  about  the  A.B.C. 
super-electric  washer  and  what  it  does,  gives  expert  advice  on  the  right 
way  to  machine  a  was>\  (not  wash  a  machine)  and  adds  some  information 
about  the  A.B.C.  100  per  cent,  ironer  which  is  a  necessary  accessory  to 
the  washer.  In  case  the  prospective  consumers  who  are  anxious  and 
willing  to  improve  their  present  lot  should  be  driven  from  this  policy  at 
the  thought  of  the  sum  all  this  apparatus  will  cost,  a  leaflet  giving  details 
of  verv  easy  hire-purchase  terms  is  included.  We  understand  that 
in  the  possession  of  these  washers  lies  the  true  solution  of  the  servant 
problem,  so  that  our  readers  might  do  worse  than  provide  one  as  a 
wedding,  birthday  or  Christmas  present  for  the  lady  who  presides  over 
their  destinies. 


The  End  of  E.P.D. 


The  majority  of  engineering  firms  are  interested  in  the  i)rovisions  of 
the  Finance  Bill  relating  to  the  winding  up  of  the  Excess  Profits  Duty,  and 
ill  till-  loiiilitinii.s  laid  down  for  the  valuation  of  stocks,  &c.  As  might 
be  c\|vi'  Iril.  1  lirsc  clauses  of  the  Bill  are  compHcated  and  require  careful 
coii^i.lc  rat  ion.  but  sj)ecial  attention  may  be  drawn  to  the  notice  recently 
issued  by  the  Coniinissioners  of  Inland  Revenue  on  the  subject. 

With  regard  to  the  relief  allowed  in  respect  of  the  fall  in  the  value  of 
trading  stock,  the  ('onmiissioners  point  out  that  notice  of  any  claim  for 
relief,  specifying  under  which  parts  of  the  schedule  the  claim  is  to  be 
made,  must  be  given  in  writing  lo  them  before  March  31  next. 

If  a  claim  for  relief  is  made  under  Part  I.  of  the  schedule  to  the  Bill 
(wliich  gives  all  firms  and  companies  the  right  to  re-value  on  Aug.  31,  1921, 
tlic  stock  which  was  in  hand  at  the  end  of  the  final  accounting  ])eriod, 
thus  placing  all  those  liable  to  the  duty  on  the  same  basis),  the  accounts 
of  the  trade  or  business  affected  must  be  made  up  to  .\ug.  31. 
'Ha  claim  is  to  be  made  under  Part  II.  of  the'schedule,  stock  must  be 
'actually  taken  on  Aug.  31.  Part  IT.  allows  a  period  of  two  years  from 
Aut:.  31  for  companies  and  firms  to  ascertain  by  actual  sale  the  value  of 
all  the  stock  held  on  that  date.  If  the  amount  realised  by  sale  in  that 
prriod  is  less  than  the  cost  or  value  on  Aug.  31,  an  allowance  will  be 
made  in  computing  jirufits  for  the  final  account  jieriod. 
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B.T.-H.  Improves  Motor  Cycling. 

The  British  Thomson-Houston  Company  have  long  been 
liououiably  associated  with  heavy  electrical  engineering  develop- 
ment. Not  content  with  this,  however,  they  recently  turned  their 
attention  to  the  design  and  construction  of  magnetos  with  results 
that  have  already  been  chronicled  in  The  Electrician.     Now  they 


Fig.  1. — Gbneeai.  View  of  B.T.-H.  Combined  Lighting  and 

Ignition  Set. 

have  gone  a  step  further  and  havedevised  a  flywheel  magneto  for  com- 
bined ignition  and  lighting  purpose  on  motor  cycles. 

This  set  which  is  illustrated  in  Fig.  1  is  mounted  on  a  back  plate 
{Fig.  2)  which  can  be  rotated  through  an  angle  of  30  deg.  The  laminated 
field,  combined  high  and  low-tension  coils  and  condenser  are  of 
standard  pattern,  and  the  aero-type  contact  breaker  is  mounted 


bronze.  Carried  on  the  boss  of  the  rotating  member  (Fig.  3)  is  the 
contact  breaker  cam  which  operates  the  rocker  arm  in  a  normal 
manner. 

No  Separate  Lighting  Coils. 
Current  for  lighting  purposes  is  obtained  by  using  the  idle  maxi- 
mum, which  occurs  in  all  engine  speed  single-cylinder  magnetos,  to 
charge  an  accumulator.  The  collecting  brushes  revolve  idly  on 
brass  strips  in  the  distributor  until  the  engine  attains  about  600  revs, 
per  min.,  at  which  speed  the  distributor  is  moved  laterally  by  the 
action  of  spring-controUed  centrifugal  weights.  Lateral  motion  of 
the  distributor  brings  the  necessary  segments  into  contact  with  the 
collecting  brushes,  and  above  600  revs,  per  min.  the  accumulator  is 


Fig.  2. — Back  Plate,  showing  Arrangement  of  Coil  and  Con- 
tact  Breaker,  La.minated  Fields  and  Collector  Brushes  for 
Lighting  Set. 

on  a  bronze  bush,  the  hollow  spindle  being  lubricated  by  a  wick 
feed.  The  flywheel  is  built  up  of  the  same  40  ton  bronze  as  is  used 
for  heavy  turbine  work.  Into  an  inner  ring  are  cast  the  laminated 
poles,  and  round  this  ring  he  two  .semicircular  magnets  having 
ground  contact  siu-faces  and  attached  to  the  poles  by  screws, 
■while  surrounding  the  wliole  is  an  outer  case  of  the  same  40  ton 


Fig.  3. — Rotating  Member  showing  Contact  Breaker  Cam 
AND  Distributing  Segments. 

always  on  charge.  A  spun  aluminium  cover  protects  the  instrument 
from  water  and  dust.  A  special  5  c.p.  bulb  has  been  introduced 
by  the  B.T.-H.  Rugby  works  to  suit  the  new  set.  The  accumulator, 
which  is  similar  to  that  used  with  the  Sparklight,  has,  when  fully 
charged,  sufficient  capacity  to  provide  Ught  for  10  hours,  even  with- 
out the  additional  charge  which  is  constantly  being  provided. 
Carried  on  the  handle-bars  in  an  aluminium  case  this  accumulator 
is  readily  accessible,  the  whole  of  the  back  plate  complete  whit 
switch  being  detachable  after  removing  six  screws.  The  two  ter- 
minal wires  are  easy  of  access,  and  the  accumulator  may  be  with- 
drawn by  means  of  protecting  flaps  formed  as  part  of  the  rubber 
packing. 

It  is  claimed  that  the  new  instrument,  besides  providing  lighting 
current,  is  cheaper  than  a  magneto,  since  it  saves  a  drive,  provides 
better  slow  running  and  allows  increased  fuel  economy. 


"  The  Awakening  of  Peterkin.' 


Since  "Romeo  aud  Juliet"  first  startled  an  unsuspecting  world, 
certainly  since  the  "  Doll's  House  "  first  fluttered  the  dovecots  of  Vio- 
torianism,  never  has  there  been  so  poignant  and  yet  so  light  a  tragi- 
comedy as  "  The  Awakening  of  Peterkin."  The  anonymous  author 
of  this  monumental  work  is  of  the  school  of  Turgenieft.  The  unrelieved 
gloom  of  the  opening  recalls  "  Les  Miserables  "  and  the  use  of  slang  to 
force  home  a  lesson  Miss  Marie  Corelli.  But  soon  there  is  a  change. 
From  an  opening  in  a  minor  key  we  pass  through  a  wealth  of  closely 
studied  characterisation  to  a  deft  erection  of  the  plot  in  which  humour 
aud  pathos,  comedyand  tragedy,  journak'se  and  good  English  are  subtly 
blended  for  our  instruction  and  delight.  We  are  shown  the  chemical  re- 
agent of  a  woman's  intuition  working  on  the  inert  potentiaUties  of  a 
nian's  mind  until  the  high  explosive  of  the  combination  brings  the 
long-e.xpectcd  confligration.  The  only  difiiculty,of  course,  is  that  they 
are  married  already. 

As  a  matter  of  fact,  it's  all  about  a  man  who  tried  to  sell  electric 
cookers  and  didn't  use  them.  And  what  a  fool  he  was  in  consequence. 
And  what  he  did  when  Ins  wife  went  tor  him  about  it,  and  how  they 
lived  in  lu.xury  for  tlic  rest  of  their  days.  It  is  well  worth  reading,  is 
pu Wished  by  the  British  Electrical  Development  Association,  and  can 
be  obtained  from  them  in  lots  of  six  at  tlie  rate  of  4d.  per  copy.  ;J) 


A  BUREAU  OF  INFORMATION  has  been  opened  at  Cambridge  House 
(the  Cambridge  University  Settlement),  131,  Camberwell-road,  S.E. 
Files  are  being  made  of  various  industries,  including  engineering,  iron 
and  steel,  railways,  &c. 
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Parliamentary  Intelligence 


TELEGRAPH    (MONEY)   BILL. 
The   Teleoraph   (Moxev)   Bill  was  considered   last  week   by   a 
Standing  C'ummittfe  of  the  House  of  Commons,  and  was  reported  to  the 
House  without  alteration. 

COUNTY    OF    LONDON    BILL. 

The  CoL'XTY  OF  London  KLEirnii-  .Sirrr.v  Cumi-any's  Bill  was  read 
»  third  time  in  the  House  of  Commons  last  week.  The  measure  has 
already  passed  the  House  of  Lords. 

CARDIFF    EXTENSION    BILL. 

The  Bill  for  the  contirmation  of  the  Jlinistiy  of  Health  Provisional 
Order,  extendin;;  the  lioundaries  of  the  Borpuirh  of  C'armff,  including 
the  eleotiicity  supjily  .area,  has  been  suspended  till  next  session. 

SPECIAL    ELECTRICITY    ORDERS. 

The  following  seven  Special  Ordei-s,  made  by  the  Electricity  Com- 
mJs.sioners  under  the  Electricity  (Supply)  Acts,  1882  to  1919,  and  con- 
firmed by  the  ilinister  of  Transport,  were  formally  approved  by  resolu- 
tions of  the  House  of  Commons  on  Monday  :  Panteg,  Bedwas  and 
Machen,  Mynyddislwjni,  and  Risca  (Mon.),  Eston  (Yorks.),  Stranton 
parish  (Hartlepool)  and  Guildford  Corporation. 

TELEPHONE    SERVICE. 

In  reply  to  Sir  H.  Brittain,  Mr.  Kellaway  stated  that  the  Post  Oftice 
had  considered  many  suggested  methods  of  registering  telephone  calls, 
some  of  which  were  "  automatic  "  in  the  sense  that  they  did  not  call  for 
any  specific  action  on  the  part  of  the  operator.  None,  however,  had 
passed  the  requisite  tests,  and  the  experiments  which  had  been  made  had 
not  so  far  prodiiced  an}'  device  of  this  nature  which  appeared  likely  to 
meet  essential  requirements  satisfactorily. 

LONDON  GOVERNMENT  ROYAL  COMMISSION. 

In  a  written  answer  to  Sir  F.  Hall.  Sir  Ai.fked  itOND  stated  that  tlie 
terms  of  reference  for  the  Royal  Commission  on  the  Local  Government 
of  Greater  London  had  now  been  approved,  and  were  as  follows  : — 

To  inquire  and  report  what,  if  any,  alterations  are  needed  in  the  local 
government  of  the  administrative  county  of  London  and  the  surrounding 
districts,  with  a  view  to  securing  greater  efficiency  and  economy  in  the 
administration  of  k)cal  government  services,  and  to  reducing  any  in- 
equalities which  may  exist  in  the  distribution  of  local  burdens  as  between 
different  parts  of  the  whole  area. 

RESULT   OF   THE   NEW   TELEPHONE   RATES. 

In  reply  to  Mr.  C.  Percy,  in  the  House  of  Commons  last  week,  the 
Postmaster-General  stated  that  the  total  number  of  subscribers  giving 
up  the  telephone  service  as  a  result  of  the  increased  charges  is  estimated 
to  be  28  500,  and  the  number  of  extension  instruments  surrendered 
21  500.  The  rental  value  of  these  services  at  the  new  tariff  would  be 
approximately  £265  000.  The  number  of  new  installations  provided  at 
the  new  rates  is  about  35  000  subscribers  and  30  000  extensions. 

TRAMWAYS   AND  MOTOR   VEHICLES. 

In  answer  to  Sir  Walter  De  Frece,  who  suggested  an  inquiry  as  to 
the  increasingly  serious  effect  of  the  ci'.ArpETiTioN  between  the  tkam- 
<VAY  SYSTEMS  AND  MOTOR  TRANSPORT,  Mr.  A.  Xeal  (Parliamentary 
Secretary  to  the  Minister  of  Transport)  said  that  liis  information  did  not 
warrant  the  Minister  in  taking  the  course  suggested.  The  provisions 
of  the  Roads  Act  empowered  the  Minister  when  appeals  were  made  to 
him  from  the  refusal  of  local  authorities  to  license  vehicles  to  ply  for  hire 
to  impose  such  conditions  as  were  necessary  to  prevent  improper 
competition  with  existing  tramway  undertakings. 

THE    RECENT    LONDON    INQUIRY. 

Two  or  three  questions  relating  to  the  recent  inquiry  by  the  Elec- 
tricity Commi.ssioners  into  the  London  and  Home  Counties  Elec- 
TBiciiY  District  were  asked  in  the  House  of  Commons  on  Monday. 
Mr.  Herbert  asked  the  Minister  of  Transport  what  was  the  cost  of  the 
inquiry  to  the  Government,  and  whether  he  could  give  any  estimate  of 
the  costs  and  expenses  incurred  by  local  authorities  and  other  bodies  or 
persons. 

In  reply,  Mr  Neal  said  the  cost  of  the  Electricity  Commissioners  had 
been  about  £160.  That  was  not  a  charge  on  the  Government,  but  would 
ultimately  be  recoverable  from  the  industry  as  provided  for  by  the 
Electricity  (Su])ply)  Act.  The  Commissioners  had  no  knowledge  of  the 
costs  incurred  by  other  parties. 

In  answer  to  another  question  by  the  same  Member,  Mr.  Neai.  said 
the  annomicement  made  by  the  chairman  of  the  Commission  just  before 
the  conclusion  of  the  inquiry  that  he  had  every  reason  to  believe  that  the 
Minister  of  Transport  would  re-introduce  the  Electricity  Bill  next  session 
and  endeavour  to  secure  its  passage  into  law  was  made  on  the  authority 
of  the  Minister. 

SUBURBAN    RAILWAY    OVERCROWDING. 

Cortiplaints  of  overcrowding  on  the  London  suburban  railways  con- 
tinue to  Ik-  made,  and  in  the  House  of  Commons  on  Monday  the  Minister 
of  Transport  was  asked  to  state  what  percentage  the  number  of  standing 
pas-sengers  using  the  suburban  railways  in  the  metroi>olitan  area  on  an 
ordinary  week-day  bore  to  the  total  number  of  jiassenL'ers  earned  on  those 
lines. 


In  reply,  the  Secretary  to  the  Ministry  (Mr.  A.  Neal)  said  he  was  unable 
to  give  the  figures.  The  Minister  was  aware  that  in  some  instances 
overcrowding  existed  in  suburban  services  during  certain  hours,  largely 
owing  to  the  concentration  within  a  shorter  period  of  the  "  peak  load," 
due  to  the  general  introduction  of  shorter  working  hours,  but  he  knew 
from  discussions  which  had  taken  place  with  the  railway  companies 
concerned  from  time  to  time  that  they  were  doing  all  they  could  within 
economic  limits  to  introduce  measures  of  relief.  The  improvement  of 
suburban  services  by  the  com])anies  depended  upon  their  ability  to 
undertake  the  necessary  expenditure,  which  was  considerable,  as  it  was 
not  only  a  question  of  provision  of  adtlitional  rolling  stock,  but  of  increas- 
ing the  capacity  of  the  line  by  electrification  or  other  means. 


Legal  Intelligence. 


American  Wireless  Patent  Litigation. 

District  Judge  J.  M.  Mayer,  of  the  Southern  District  of  New  York 
recently  delivered  an  imjiortant  judgment  in  an  action  brought  for 
infringement  of  the  Annstrong  patent  (No.  1  113  149,  of  Oct.  6,  1914) 
for  a  "■  wireless  receiving  system."  The  plaintiffs  were  Jlr.  E.  H.  Arm- 
strong and  the  Westinghouse  Electric  &  Mfg'.  Company,  and  the  defen- 
dants were  the  De  Forest  Radio  Telegraph  Company.  The  patent  is 
known  as  the  Armstrong  "  feed-back  "  or  "regenerative  valve"  circuit 
patent,  and  among  the  defences  was  anticipation  by  other  patentees.  The 
judge  held  that  the  Annstrong  specification  and  claims  showed  that  the 
invention  wasfor  an  instrumentality  ;  it  was  the  provision  of  an  arrange- 
ment for  transferring  oscillating  current  energy  from  the  plate  circuit 
to  the  grid  circuit,  whereby  oscillations  present  in  the  grid  circuit  are 
assisted.  He  held  that  if  Armstrong  invented  a  new  instrumentality 
he  was  entitled  to  the  fruits  of  all  its  uses,  whether  he  understood  them 
or  not,  and  whether  his  theory  of  operation  was  right  or  wrong,  compre- 
hensive or  Limited.  The  invention  was  a  jjarticular  use  of  an  otherwise 
old  circuit  by  an  adjustment  of  the  constants  so  as  to  produce  ream- 
plification.  The  invention  was  made  while  Armstrong  was  a  student, 
and  the  judge  found  that  the  apparatus  for  the  feed-back  circuit  arrange- 
ment was  in  existence  in  January  31,  1913.  The  Meissner  (Gennan) 
patent  was  filed  in  April,  1913,  the  Schloemilch  and  Von  Bronck  patent 
in  March.  1913,  and  the  Reisz  jiatent  in  April,  1914,  so  that  the  priority 
defence  broke  down.  Dealing  with  the  work  of  De  Forest,  he  pointed  out 
that  it  was  not  until  September,  1915,  that  De  Forest  filed  any  application 
showing  what  he  claimed  to  be  a  feed-back  circuit.  The  invention  of  the 
ultraudion  circuit  in  February,  1914,  the  failure  to  recognise  it  as  a  feed- 
back circuit,  and  the  filing  of  the  ultraudion  applications  without 
"including  any  circuit  of  the  1912  notes  of  De  Forest,"  negatived  the 
idea  that  the  latter  had  invented  the  feed-back  circuit  in  1912.  There- 
fore he  held  that  Annstrong  was  the  first  inventor  of  it,  and  that  all 
the  claims  of  the  invention  had  been  infringed. 


Electrical  Apparatus  Co.  v.  J.  Concord  &  Co. 

At  Lambeth  County  Court  recently  the  plaintiff's  sued  for  the  return 
of  £98,  the  price  of  a  new  power  press  which,  they  alleged,  contained  a 
latent  flaw  in  the  frame  which  caused  the  press  to  break,  after  having 
been  used  only  intermittently  for  about  three  months.  The  defendants, 
who  had  offered  to  repair  the  machijje  by  welding  the  broken  part  but 
declined  to  replace  the  fractured  casting  with  a  .sound  new  one,  con- 
tended that  the  machine  must  have  been  improperly  used  and  subjected 
to  too  great  a  strain.  The  plaintiffs'  evidence  was  to  the  effect  that  this 
had  not  occurred,  but  that  the  fractured  part  showed  that  there  had 
originally  been  some  welding  at  that  part  before  the  machine  was  de- 
livered to  them,  and  that  the  fracture  was  due  to  a  resulting  local  change 
in  strength.  Judge  Pany  held  that  this  was  the  explanation  of  the 
fracture,  and  that  in  respect  of  the  welding  in  the  frame  the  machine 
when  sold  and  delivered  was  not  up  to  the  proper  standard  of  fitness  or 
ciuality,  and  he  gave  judgment  in  favour  of  the  plaintiffs  for  the  amount 
of  the  price  which  they  had  paid  and  costs. 


Institution  Notes. 

--In  a  Paper  read  before  the  Academie  des  Sciences  (Paris)  M.  Maiihe 
described  a  process  for  manufacturing  motor-si)irit  from  linseed  and 
other  vegetable  oils  by  passing  the  vegetable  oil  over  a  special  apparatus 
which  deprives  the  oil  of  its  water  and  hydrogen.  The  resultant  volatile 
product  is  then  passed  over  nickel  and  M.  Maiihe  claims  that  it  is  then 
in  all  respects  similar  to  petrol. 

As  already  announced,  the  autumn  meeting  of  the  Iron  and  Steel 
Institvte  will  take  place  in  Paris,  the  headquarters  being  at  the  Coniite 
des  Forges  de  France,  7,  Rue  de  Madrid,  which  is  close  to  the  St.  Lazare 
Station.  The  meeting  will  be  held  on  Monday  and  Tuesday,  Sept.  5 
and  6,  and  on  its  conclusion  alternative  visits  have  been  arranged  to 
works  in  Lorraine,  Burgundy  and  Nonnandy.  Among  the  Papersto 
be  read  are  those  by  Mr.  E.  L.  Dupuy  on  "  An  Experimental  Investiga- 
tion of  the  Mechanical  Properties  of  Steels  at  High  Temperatures"  ; 
by  Mr.  L.  Guillet  on  "  The  Situation  of  the  French  Jlctallurgical  Industry 
in  the  North  and  in  the  East  of  France  :  its  Destruction  and  Recon- 
struction "  :  by  Mr.  K.  Honda  on  "  Does  the  Critical  Point  Depend  on 
•the  Strength  of  the  Magnetising  Field?"  ancl  by  Capt.  H.  W.  B. 
Swabey,  C.B.,  and  Mr.  R.  (ienders,  M.B.E.,  on  "  Manufacture  of  Shells 
in  Canada  during  the  War,  1914-1918." 


August  19,  1921. 


THE  ELECTRICIAN. 


247 


Electricity  Supply. 

The  proposal  to  light  the  town  of  Llaxhovery  b}-  electricity  has  Leen 
dropped. 

It  has  been  decided  to  light  the  main  streets  of  Ievixe  with 
electricity. 

AsNFiELD  Plain-  Urban  Council  propose  to  borrow  £1000  for  elec- 
tricity meters  and  services. 

The  Duke  of  York  has  promised  to  open,  in  October,  Sheffield's 
new  electricity  power  station  at  Blackburn  Meadows. 

Application  has  been  made  b}-  Grimsby  Corporation  for  sanction  to 
borrow  £6  000  for  electricity  meters  and  services. 

Baknsley  Town  Council' have  been  authorised  to  borrow  £9  000  for 
tlic  provision  of  charging  plant  for  electric  vehicles. 

The  Electricity  Commissioners  have  granted  permission  to  South 
Shields  Town  Council  to  borrow  £1  890  for  boosting  plant. 

The  accounts  of  Maidstone  Electricity  Committee  show  a  loss  of 
£;!  775.     Sanction  has  been  obtained  to  increase  the  charges. 

Whitehaven  Town  Council  has  applied  for  a  loan  of  £1  300  for  the 
laying  of  a  feeding  main  in  connection  with  the  e.'ctension  to  Kelts. 

HoLYLAKE  &  West  Kirey'  Electricity  Supply  Committee  have 
decided  to  erect  a  sub-station  at  Meols  at  an  approximate  cost  of 
£483. 

Wlkchbsteb  Town  Council  has  received  sanction  to  a  loan  of  £17  SCO, 
made  up  as  follows  :  Plant,  £11  000  ;  mains  and  services,  £5  6C0  ;  and 
meters,  £1  200. 

At  a  meeting  of  the  Ayr  Town  Council  last  week  it  was  decided 
to  proceed  with  the  scheme  of  electricity  supply  for  the  Burgh  of  Ayr 
at  Loch  Doon. 

Erith  Urban  Council  propose  to  borrow  £10  000  for  cables,  trans- 
formers and  switchgear  in  connection  with  the  supply  of  electricity 
to  Messrs.  Vickers,  Ltd. 

Gloucester  Electricity  Committee  recommend  that  an  additional 
feeder  cable  be  laid  immediately  in  the  Bristol  Road  district  at  an 
estimated  cost  of  £3  000. 

The  Oswestry  Town  Council  have  decided  to  approach  the  directors 
of  the  Electric  Light  &  Power  Company  with  a  view. to  acquiring  the 
undertaking  for  the  Town  Council. 

On  the  recommendation  of  the  Electricity  Committee,  Ly'xn  TowI 
Council  have  decided  to  discontinue  the  littings  department  and  to  give 
a  month's  notice  to  the  five  men  concerned. 

Maidenhead  Town  Council  has  decided  to  apply  to  the  Electricity 
Commissioners  for  sanction  to  borrow  £5  500  for  extensions  in  con- 
nection with  the  electricity  undertaking. 

Edinburgh  Corporation  Electricity  Department  propose  during 
the  present  year  to  incur  a  capital  expenditure  amounting  to  £1  068  000, 
chiefly  in  connection  with  the  new  station  at  Portobello. 

Worksop  Urban  Council  have  been  authorised  to  borrow  £25  000 
for  the  Electricity  Department's  extension  scheme ;  £12  800  being 
repayable  in  25  yeai-s,  £10  800  in  20  years,  and  £1  400  in  10  years. 

Bradford  Electricity  Committee  have  been  authorised  to  borrow 
£7  000  for  sub-station  building.  The  Committee  propose  to  acquire 
new  offices  and  showrooms  at  a  cost,  including  alterations,  of  £42  230. 

Peterborough  City  Council  propose  to  apply  for  an  order  authorising 
an  extension  of  the  area  of  supply  defined  in  the  Peterborough  Electric 
Lighting  Order,  1894,  in  order  that  20  additional  parishes  may  be 
included. 

Application  to  the  Electricity  Commissioners  is  to  be  made  by  Ly^me 
Regis  Town  Council  for  a  grant  authorising  the  supply  of  electricity 
in  Lyme  Regis  and  L'plj-me  and  for  permission  to  acquire  the  Lyme 
Regis  Light  &  Power  Company,  Ltd. 

In  order  to  provide  a  motor  vehicle  charging  station  ajid  plant  at 
Leyton  power  station  the  Electric  Lighting  Committee  propose  to 
borrow  £2  700.  Permission  is  also  being  sought  for  a  loan  of  £15  000 
for  the  provision  of  anew  electricity  sub-station. 

Newport  (Mon.)  Town  CouncU  has  referred  to  the  Works  Committee 
a  proposal  to  convert  a  vacant  warehouse  in  Dock  Street  into  offices 
for  the  Electricity  Department,  in  order  that  the  present  offices  may  be 
let  which  would,  it  is  claimed,  bring  in  £2  000  a  year. 

Seaham  Harbour  Lighting  Committee  have  engaged  the  services 
of  an  electrical  engineer  to  inspect  the  district,  confer  with  the  Durham 
County  Electrical  Power  Distribution  Company,  and  make  a  general 
report  on  the  advisability  of  lighting  the  town  by  electricity. 

BooTLE  Electricity  Department,  after  consideration  of  a  proposed 
agreement  regarding  the  amalgamation  of  the  Liverpool  and  Bootle 
electricity  undertakings,  forwarded  by  the  Town  Clerk  of  LiveiTool, 
report  that  they  are  prepared  to  agree  to  the  scheme,  subject  to 
satisfactory  terms. 

Leicester  Corporation  Finance  Committee  has  approved  an  ex- 
penditure of  £125  000  for  transformers,  switchgear  and  supply  cables. 

At  a  recent  meeting  of  the  Town  Council  the  scheme  for  the  re- 
organisation of  electricity  supply  in  the  East  Midlands  was  submitted 
and  approved.  It  provides  for  a  joint  authority  for  the  district  and  the 
flinking-up  of  existing  stations.  There  would  be  four  main  stations  at 
Leicester,  Nottingham,  Derby  and  Burton-on-Trent. 

Bangor  City  Council  have  adopted  the  recommendatioifS  of  the 
Gas    and  Electricity'  Committee   that  another  100-kW   Diesel   ent'ine 


be  installed  at  an  expenditure  of  £4  630,  and  that  the  Electricity 
Commissioners  be  applied  to  for  sanction  to  borrow  that  sum  and  a 
further  £2  000  for  expenditure  on  mains  and  services.J 

Great  Harwood  District  Council  have  approved  of  Blackburn 
Coriioration  supplying  electricity  for  jjublic  and  private  purposes  in  the 
townships  of  C^rcat  Harwood,  Clayton-le-Dale,  Wilpshire  and  Rams- 
greave,  and  selling  electrical  fittings  and  apparatus.  This  will 
involve  a  revocation  of  the  Great  Harwood  Electric  Lighting  Order 
of  1912.  . 

H.ACKN-EY  (London)  Borough  Council  has  authorised  the  adoption 
of  electric  lighting  for  the  roads  across  Hackney  Mareh.  There  will  be 
34  lanterns,  each  fitted  with  one  200  W  gasfiUed  lamp.  The  cost  of  the 
cable  work,  posts  and  switchgear  is  estimated  at  £2  000,  while  the 
annual  maintenance  charge  will  be  £G15.  For  gas  lighting  the  annual 
cost  would  work  out  at  £652. 

The  announcement  last  week  that  the  Sheffield  Electric  Supply 
Committee  had  rejected  the  oiier  of  a  Gennan  firm  to  supply  generating 
plant  at  £40  000  less  than  the  lowest  British  ofter  is  followed  by  a  refusal 
by  Aldeeshot  Council  to  accept  the  tender  of  a  Belgian  firm  for  elect  rical 
plant.  Although  their  price  was  £600  less  than  the  lowest  British 
tender  the  latter  was  accepted  because  spare  parts  will  be  more  easily 
obtainable. 

The  North  Metropolitan  Electric  Power  Supply  Company  are  applying 
to  the  Ministry  of  Transport  for  permission  to  increase  their  charges  in 
Southgate  to  8d.  per  unit  provided  that  they  may  charge  any  con- 
sumer (a)  in  respect  of  each  of  the  quarters  ending  March  31  and  Dec.  31 
respectively,  for  any  amount  up  to  15  units  10s.  ;  and  (6)  in  respect 
of  each  of  the  quarters  ending  June  30  and  Sept.  30  respectively,  for 
any  amount  up  to  10  units  6s.  8d. 

The  application  of  the  North  Somerset  Electric  Supply  Com- 
pany' to  increase  their  maximum  charges  from  8d.  to  Is.  has  cau.sed  a 
storm  in  a  teacup.  Owing,  apparently,  to  a  badly  worded  postcard,  the 
consumers  affected  thought  this  increase  in  price  was  to  be  immediate. 
But  at  the  inquiry  that  was  held  by  Col.  T.  C.  Ekin  it  was  pointed  out  that 
this  was  only  the  company's  way  of  protecting  their  shareholders  against 
a  possible  loss  of  revenue  owing  to  the  decreased  demand  of  a  shipyard 
and  another  power  user,  which  between  them  took  three-quarters  of  the 
million  units  supplied  by  the  company,  and  that  as  such  applications 
could  only  be  made  once  in  five  years  it  must  be  made  now  before  it  was 
too  late.     There  the  matter  remains  for  the  present. 

The  financial  position  of  Wrexham  electricity  undertaking  has  been 
the  subject  of  two  special  meetings  of  the  Town  Council  recently.  It  is 
agreed  on  all  sides  that  there  is  room  for  very  great  economy,  and  the 
engineer,  Mr.  G.  D.  Coe,  appeal's  to  have  been  working  under  difficulties. 
At  the  last  meeting  he  said  that  as  the  works  were  at  present  he  would 
not  be  responsible  for  them.  He  had  asked  for  certain  things  to  be  done, 
and  they  had  either  been  turned  down  or  delayed.  Before  the  coal 
strike  was  threatened  he  asked  if  he  might  get  a  stock  of  coal  in,  but 
he  was  instructed  not  to  do  so.  The  committee  did  not  anticijjate  a 
strike,  they  said  ;  but  pei-sonally  he  had  no  doubt  about  it.  The  mistake 
cost  the  department  £500.  As  the  chairman  of  the  Electricity  Com- 
mittee, Alderman  E.  Hughes,  was  unable  to  be  present  discussion  was 
further  jxistponed  in  order  that  he  might  report  the  result  of  an  inter- 
view with  the  directors  of  the  Dolgarrog  hydro-elecoric  scheme  respect- 
ing a  bulk  supply,  and  also  the  result  of  an  interview  with  the  men's 
union  as  to  wages. 

The  salarj'  of  Jlr.  J.  W.  Barnes,  commercial  assistant  in  the  electrical 
department,  which  more  than  once  has  been  before  the  Sheffield 
City  Coimcillors.  was  the  subject  of  a  long  discussion  at  last  week's 
meeting.  Mr.  Barnes  has  been  paid  at  the  rate  of  £490  7s.  from  April  1, 
1919,  and  at  the  rate  of  £600  per  annum  since  July,  1919.  and  claims  to 
be  entitled  to  £630  from  April  1,  1919,  £666  from  Jan.  1,  1920,  and  £702 
from  June  1,  1920.  Although  some  members  were  of  opinion  that 
Mr.  Barnes  had  been  badly  treated  in  that  his  name  had  been  mentioned 
in  a  list  for  increased  salaries,  which  in  every  case,  with  the  exception  of 
his,  had  been  granted,  the  majority  were  of  opinion  that  the  increase  was 
unjustifiable.  He  was  not  a  member  of  the  E.P.E.A.  at  the  time  he  was 
appointed  to  his  present  position  :  he  was  simply  a  commercial  manager, 
and  though  he  had  some  technical  ability,  all  engineering  matters  were 
dealt  with  direct  by  the  general  manager.  An  amendment  that  the 
minutes  be  approved  with  the  exception  of  the  reference  to  increase 
the  salary  of  Mr.  Barnes  was  carried  63'  a  large  majority. 

In  a  recent  issue  we  mentioned  that  the  Warrington  Corporation 
electrical  engineer,  Mr.  F.  V.  L.  Mathias,  had  been  instructed  to  prepare 
a  report  upon  the  possibility  of  utilising  the  water  power  of  Wolston 
Weir  for  the  generation  of  electricity.  In  his  report  Mr.  Mathias  now 
states  that  the  power  derivable  from  Woolston  Weir  would  be  a  very 
small  proportion  of  the  power  required  in  Warrington,  either  at  present 
or  in  future.  The  maximum  load  in  Warrington  is  over  5  000  kW,  with 
the  certainty  of  a  considerable  increase  in  the  near  future  ;  possibly  an 
average  of  I'oO  kW  with  a  load-factor  of  50  per  cent,  would  be  the  figure 
for  Woolston  Weir.  This  would  represent  about  660  000  units  i>er 
annum,  and  the  capital  cost,  provided  no  exceptional  difficulties  were 
encountered,  would  be  about  £25  000.  The  total  expenses  would  be, 
roughly,  £4  000  per  amium,  representing  1  •46d.  per  unit  generated.  This 
figure  was  comparablewith  steam  coals  at  the  present  price  of  coal.  He 
,  poJhts  out  that  if  the  Corporation  embark  ujion  the  scheme,  they  would 
assume  responsibihties  with  doubtful  financial  benefit  to  themselves. 
We  understand  the  project  will  be  deferred  until  conditions  are  more 
normal. 
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Municipal  Electricity     Accounts. 

For  the  year  ending  March  31  the  accounts  of  the  Winchester 
Electricity  Committee  show  a  net  profit  of  £1  022,  a-s  compared  with 
£2  686  5s.  1  Id.  in  the  previous  year.  The  decrease  is  chiefly  due  to  the 
fact  that  no  supply  was  given  to  the  aerodrome  in  the  neighbourhoo'd. 

The  past  year's  accounts  of  the  Tauxtox  electricity  undertaking  show- 
ing a  deficit  of  £1  073,  the  Town  Council  have  authorised  the  Electricity 
Committee,  if  they  think  it  necessary,  to  increase  the  charges  from 
110  per  cent,  to  120  per  cent,  above  the  pre-war  scale,  provided  that  in 
no  case  the  charge  exceeds  Is.  per  unit. 

The  net  profit  on  the  \V.\rrixgto.x  Corporation  electricity  under- 
taking for  the  year  ending  March  31  was  £12  037,  against  a  loss  in  1920 
of  £1  8.50.  The  revenue  increased  from  £90  188  to  £123  365,  the 
expenditure  from  £80  613  to  £92  212,  and  the  gross  profit  from 
£9  575  to  £31  153.  Increased  revenue  from  current  sold  per  meter 
amounted  to  £27  557,  for  that  utilised  by  the  tramways  £1  738,  and  for 
street  lighting  £64. 

Carlisle  electricity  department's  accounts  for  the  year  ended 
March  31  show  total  revenue  £54  617  compared  with  £48  971  in  the 
previous  year,  and  gross  profit  £13  120  (£1 4  316).  RepaJ^nent  of  capital 
required  £7  995,  and  interest  on  loans  £4  676,  leaving  a  net  profit  of 
£455  (£2  301).  Units  sold  were  6  220  535  (6  216  678).  The  maximum 
demand  was  3406  kW  (3  343  kW).  The  new  consumers  were  178  (113), 
a  figure  in  excess  of  any  previous  record,  and  making  the  total  1  299. 

The  capital  expenditure  of  the  Barrow  Coriioration  Electricitv,  at 
March  31  was  £267  746.  against  £236  951  in  1920.  Total  revenue"  was 
£87  068  (£59  147).  and  after  deductins;  working  costs  (£68  663,  against 
£46  368),  the  gross  profit  was  £18405  (against  £12779),  but  as  interest 
required  £10  024  and  -sinking  fund  £10  921  there  was  adeficit  of  £2  539 
(against  £4  488),  due  to  the  miners'  strike  in  October  last,  and  to 
increased  taxation.  The  equivalent  of  500  105  30  W  lamps  is  connected 
(against  449  121)  and  the  units  sold  amounted  to  9  282  017  (6  648  423). 
The  works  costs  were  l-775d.  per  unit  (l-674d.)  sold,  and  the  average 
price  was  2-218d.  {2123d.)  The  hiring  out  department,  which  has  made 
good  progress  in  the  supply  of  motors  and  domestic  apparatus,  has  been 
of  material  assistance  in  increasing  the  output. 

The  BOLTOX  Electric  Supply  Department  has  had  a  veiy  successful 
year,  notwithstanding  the  greatly  increased  cost  of  fuel.  The  total 
revenue  was  £273  531  (against  £200  569),  and  the  working  costs  were 
£186  360  (£140  249) ;  leaving  a  gross  profit  of  £87  180,  an  increase  of 
about  £27  000.  After  providing  for  interest,  loan  repayments  and 
sinking  fund,  and  also  allocating  £5  000  to  depreciation  and  renewals 
fund,  a  balance  of  £27  778  has  been  allocated  to  the  payment  of  capital 
items  out  of  revenue,  leaving  £5  409  to  be  carried  forward,  against 
£1  760  last  year.  The  total  units  sold  amounted  to  30  298  980  (against 
24^944  906)  ;  total  works  cost  was  0-949d.  (0-826d.),  the  inclusive  cost 
was  l-38d.  (l-205d.).  and  the  average  price  l-55d.  (l-29d.)  per  unit. 
Though  the  cost  of  fuel  per  unit  increased  from  0-414d.  to  0-.543d.,  owing 
to  the  high  prices  of  fuel  during  the  period,  the  total  cost  is  still  below 
a  Id.  per  unit,  and  at  present  day  prices  the  average  price  obtained  of 
l-55d.  is  quite  reasonable. 

Perth  electricity  rates  are  to  be  increased  by  12J  per  cent- 
Submitting  the  accounts  of  the  Electricity  Department  for  the  past 
year.  Convenor  Robert  Stewart  stated  that  the  gross  revenue  amounted 
to  £26  197,  exceeding  the  estimate  by  £1  329.  The  total  expenditure 
amounted  to  £21  066,  an  excess  of  £976  over  the  estimate.  There 
was  a  gross  profit,  however,  of  £5  131,  and  the  reserve  fund  stood 
at  £8  086.  A  sum  of  £8  038  had  been  borrowed  during  the  year,  but 
£7  600  of  this  had  been  spent  on  extensions  approved  by  the  Electricity 
Commissioners.  Dealing  with  the  estimates  for  the  current  year, 
Councillor  Stewart  said  thatowingto  the  increased  price  of  fuel,  wages, 
and  higher  rates  of  interest  for  loan  capital  it  would  be  necessary  to 
increase  the  charges  to  consumers  by  12J  per  cent.  The  apparent  gross 
profit  was  required  to  pay  interest  and  sinking  fund,  £500  being  placed 
to  reserve.     The  estimates  and  increase  in  the  rate  were  agreed  to. 

The  annual  accounts  of  the  Stoke-ox-Trext  electricity  department 
were  recently*  submitted  to  by  the  Corporation.  The  gross  receipts 
were  £151  167,  against  £124  370  in  1919-20,  and  the  expenses  £107  823, 
against  £74  392,  the  gross  profit  being  £42  205.  Of  this  sum  £34  500  was 
paid  in  redemption  of  capital,  interest,  &c.,  leaving  a  net  surplus  of  £4  000, 
which  was  carried  to  reserve.  The  chairman  of  the  Electricity  (^'ommittee 
(Aid.  Leese)  stated  that  they  had  generated  over  one  and  a  half  million 
more  units  of  electricity  than  in  the  previous  year,  and  would  have  shown 
a  much  more  favourable  financial  position  but  for  the  coal  strike  of  last 
year,  which  cost  them  £1  000  a  week.     The  accounts  were  approved. 

In  his  annual  rejwrt  the  Electrical  Engineer  (Mr.  C.  H.  Ycaman) 
stated  that  there  was  no  falling  off  in  the  demand  for  electric  lighting, 
power,  domestic  heating  and  cooking.  The  only  limit  at  present  was 
the  ability  of  the  department  to  meet  the  demand,  and  it  was  desirable 
that  further  plant  should  be  put  on  order  at  once  as  the  generating 
machinery  now  being  erected  had  already  been  covered  by  applications 
received  and  deferred  pending  the  regular  commercial  use  of  such  plant. 
The  gradual  changing  over  to  three-phase  supply  of  areas  where  the  load 
was  most  dense  and  the  steady  modernisation  "of  details  in  the  system 
had  led  to  a  further  reduction  in  coal  consumption.  Amongst  the  year'« 
improvements  were  new  pump-houses  in  the  Burslem  and  Stoke  sub- 
works  ;  converting  the  i-otarics  at  Burslem  into  the  modem  self-sjTichron- 
izing  type,  relaying  feeders  in  Longton  and  elsewhere  as  the  old  wooden 
troughs  had  perished  ;  the  substitution  of  over-ground  net-working 
pillars  for  below-ground  boxes,  and  the  alteration  of  stoker-drives  in  the 
power  house  from  reciprocating  to  rotary  type. 


Electric  Traction. 

The  annual  accounts  of  the  Liverpool  municipal  tramways  show  » 

loss  of  £33  000. 
Newport  tramways  were  run  at  a  loss  of  £4  303  for  the  year  ending 

March  31  last.     In  addition,  £10  368  was  spent  on  permanent-way 

renewals  during  the  3-ear. 

Unless  the  noise  caused  by  the  trams  at  Leamixgtox  is  abated,  th^ 

Corporation    threatens   to  obtain  Parliamentary  powers   and  facilities 

to  ran  municipal  motor  omnibuses. 

"  The  proposal  to   run  trams  on   Sundays   between  Rothesay   and 

Ettrick  Bay  is  arousing  considerable  opposition,  and  the  question  is 

to  be  further  considered  at  the  next  meeting  of  the  local  Council. 

In  reply  to  a  question  in  the  House  of  Commons  on  Monday,  Sir  J. 

Baird  announced  that  from  Oct.  1  no  exckss  passexgers  would  be 

allowed  to  stand  ixside  tramcars  and  omxibuseS  in  the  Metropolitan 
police  district. 
A  start  has  been  made  on  the  reconstraction  of  Belfast  Corporation 

tramway  lines,  and  it  is  expected  that  the  work  will  extend  over  two 

years.     Ex-service  men,  of  at  least  12  months,  residence  in  the  city, 

are  to  be  employed  for  the  work. 
Various  suggestions,  including  the  re-institution  of  the  halfpemiy 

fare,  having  been  put  fonvard  with  regard  to  the  Glasgow  Corporation 

tramway  fares,  the  Tramways  Finance  Committee  have  requested  the 

general  manager  to  report  on  the  whole  question  of  fares. 

St.   Helexs  Corporation   Tramways  Committee   has   accepted   the 

quotation  of  the  Bristol  Tramways  &  Carriage  Company,  Ltd.,  for  the 
hire  of  two  'buses  (including  four  drivel's),  for  three  months,  while  the 
St  Helens  Junction  section  of  the  tramway  track  is  being  relaid. 

The  inquest  on  the  five  victims  of  the  recent  tramway  accident  at 
North  Shields  was  resumed  on  Tuesday,  when  a  verdict  of  accidental 
death  was  returned,  the  driver  and  conductor  being  held  free  from  blame. 
Cliief  Inspector  E.  Almond  and  Driver  Hill  gave  evidence,  and  attri- 
buted the  accident  to  the  greasy  nature  of  the  rails. 

Chester  Corporation  tramway  accounts  for  the  past  year  show 
total  revenue  £34  190,  working  expenses  £21  852,  leaving  a  gross  profit 
of  £2  327.  The  traffic  expenses  were  £947  greater  than  the  previous 
year,  general  expenses  £861,  permanent  way  £600,  electrical  equipment 
of  line  £39,  ears  £1  854  and  power  £640.  The  average  revenue  per  car- 
mile  was  20-4.5d. 

Ipsvvich  Electric  Supply  and  Tramways  Committee  reported  at  a 
recent  meeting  of  the  Town  Council  that  the  total  cost  of  relaying  the 
tramway  lines  had  amounted  to  £21  1'97  4s.  Application  is  to  be  made 
to  the  Ministry  of  Transport  for  pei-mission  to  borrow  £13  016.  The 
balance  of  £8  181  4s.  will  be  charged  against  the  permanent  way 
renewals  account. 

The  Government,  on  account  of  lack  of  funds,  have  refused  to  make 
a  State  grant  towards  the  construction  of  the  Halwiij.-Torrinoton 
Light  Railway.  Alternative  schemes  are  already  under  consideration, 
and  every  effort  is  being  made  to  prevent  the  railway  from  becoming 
derelict.  If  carried  out  it  would  mean  employment  for  three  years  for 
between  2  000  and  3  000  men. 

The  results  of  recent  tests  at  Leeds  Corporation  tramway  power 
station  into  the  relative  costs  of  coal  and  oil  fuel  show  that  oil  is  yet 
a  long  way  from  beating  coal  in  this  respect.  Eight  boilers  had 
been  converted  to  the  use  of  oil  during  the  coal  strike  to  main- 
tain the  tramway  service.  Both  the  Gretna-type  burner  (two  per 
boiler)  and  the  Johnson  type  (four  per  boiler)  were  used.  The  cost 
was  l'115d.  per  unit  of  electricity  generated,  as  against  the 
average  cost  of  coal,  based  on  last  year's  figures  for  the  same  boilers,  of 
0-560d.  per  unit.  After  making  allowance  for  labour  saving,  it  was 
found  that  in  order  to  compete  with  coal  at  £1  16s.  per  ton,  oil  w<mld 
have  to  be  obtainable  at  £2  17s.  per  ton,  or  £2  19s.  per  ton  to  compete 
with  coal  at  £1  17s.  6d.  As  a  matter  of  fact,  the  cost  of  generating 
electricity  from  oil  fuel  had  reckoned  out  at  £5  5s.  per  ton. 

Business  Items,  &c. 

Messrs.  Perry,  Savaue  &  Comtaxv,  electrical  engineers  and  poxrer 
gpecialists,  have  opened  premises  at  28,  Conway-strect,  Birkenhead. 

Harry  Hartland  and  Vernon  Thomas  Ridsiway,  trading  as 
Hartlaxd  &  RrDQWAY,  electrical  and  mechanical  engineers,  286, 
Monument-road,  Ladjnvood,  Birmingham,  have  dissolved  partnership. 

Mr.  Edward  Arnold  and  Mr.  A.  L.  Mumm,  who  have  been  in  business 
as  publishers  together  for  more  than  25  years,  have  just  taken  into 
partncrehip  Mr.  B.  W.  Faoax  and  Mr.  F.  P.  DuNX.  The  firm  will  in 
future  trade  under  the  style  fif  Edward  Arnold  &  Company. 

Ferflinand  Giladjian  and  Ernest  John  Lord,  trading  as  the  Kilbubn 
Maonkto  &  Eniiineeeinc  Company,  electric  magneto  and  general 
engineers  and  dealers  in  electric  lamps,  238,  High-road,  Brondesbury, 
have  dissolved  partnership.     Debts  received  and  paid  by  E.  J.  Lord. 

A  first  and  final  dividend  of  7.ld.  in  the  f  in  re  Charles  Thomas  Stanton, 
trading  as  the  Southern  Electric  En(!Ineerix(j  Comp.axy,  25,  Beok- 
onham  road,  Ponge,  Kent,  electrical  engineer,  is  payable,  Mig.  29,  at  the 
offices  of  the  Official  Receiver,  132,  York-road,  Westminster 
Bridge-road,  S.E.I. 

Messrs.  Yarrow  &  Company  have  decided  to  close  temporarily  their 
works  on  the  Clyde,  witli  ths  exception  of  the  experimental  and  research 
department,  on  or  about  Nov.  30.  The  works  are  to  be  ro-opened,  they 
state,  when  conditions  enable  business  to  be  carried  on  with  some 
chance  of  success. 
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Imperial  and  Foreign  Notes. 

The  Port  Akthur  (Ontario)  Shipbuilding  Company  is  installing  an 
rlectric  furnace  tn  supplement  the  existing  foundry  plant. 

As  the  experimental  plant  erected  at  Zeehan  (Tasmania)  for  treating 
the  West  Coast  zinciferous  ores  has  proved  successful,  it  is  now  proposed 
to  install  more  extensive  plant. 

The  LiTHGOW  (N.S.W.)  Council  has  been  authorised  to  borrow  £5  000 
for  poles,  electric  lighting  wires,  &o.,  for  tlie  supply  of  electricity  in  the 
ti'wn.     Bulk  supply  will  be  taken  from  the  Hoskins  Iron  &  Steel  Co. 

The  importance  attached  to  the  development  of  electricity  in  New 
Zealand  was  shown  in  a  speech  by  Mr.  Massey,  the  Prime  Minister, 
when  visiting  Bradf o  rd  last  week.  They  were  goiiig  to  be  able  to  provide 
electricity  in  New  Zealand  for  motor  purposes,  he  said,  in  almost  every 
industry  in  which  they  wei-e  concerned.  They  were  developing  their 
water  powers  to  deal  with  this,  and  he  believed  that  within  five  years' 
time  every  dairy  farm  in  New  Zealand  having  over  a  dozen  cows  would 
have  its  machinery  driven  by  electricity.  The  Government  of  the 
country  was  confident  that  it  was  on  right  lines  and  was  going  to  spend 
£11  000  000  on  the  work. 

The  report  of  the  New  South-  Wales  Electrical  Inspector  of 
Mines,  which  is  included  in  the  Annual  Report  of  the  Department  of 
Mines  for  1920,  states  that  electrical  plant  is  installed  in  53  coUieries, 
though  two  small  plants  are  temporarily  out  of  service.  There  was  no 
electrical  accident  during  the  year,  and  it  is  stated  that  little  progress  is 
being  made  with  the  introduction  of  electric  safety  lamps.  In  practically 
all  cases  electricity  is  used  for  lighting,  but  tliei-e  are  only  171  electric 
coal  cutters.  In  several  instances  electricity  is  also  employed  for 
haulage,  pumping,  ventilation  and  other  purposes.  The  strong  trade 
union  element  among  the  workers  is  not  sympathetic  towards  the  intro- 
duction of  labour-saving  machinery. 

The  Commission  appointed  by  the  Government  of  Ontario  to  report 
on  tlia  advisability  of  the  province  guaranteeing  bonds  for  the  construc- 
tion of  electric  railways  throughout  Ontario  are  of  o])inion  that  such  a 
syit3in  would  not  be  self-supporting.  They  suggest  that  until  the  Chip- 
P3WJ.  power  scheme,  which  it  is  estimated  will  cost  $t50  000  000 
'(£'.5  500  000),  is  completed,  and  gives  a  revenue  equal  to  the  cost  of 
operation,  and  in  view  of  the  authorised  expenditure  of  $25  000  000 
(£i  250  000)  on  roads,  the  Province  should  not  assume  responsibility  for 
a-i  electric 'railway  system  at  an  initial  estimated  cost  of  $45  000  000 
(£11230  000).  Mr.  Bancroft,  the  Labour  representative  on  the  Com- 
•mmioa,  submits  a  minority  report  in  favour  of  Government  guarantees. 

The  Swedish  Government  has  granted  permission  for  the 
■electrification  of  the  Vadstena-Faaglesta  Railway. 

According  to  the  Prussian  Trade  jfiNLSTRY's  report  for  July, 
the  electrical  industry  jn  Germany  is  rapidly  improving. 

Three  new  si.'em.a.rine  cables  from  Casablanca  to  Tangier,  Tangier 
to  Oran,  and  Casablanca  to  Oran — direct — have  just  been  laid. 

W'ork  on  the  laying  of  a  submarine  cable  between  Sweden  and 
Germany  will  be  commenced  ne.xt  month.  The  cable  has  been  nianu- 
iactured  in  Cologne  by  the  Deutsche  Seekabelwerke. 

It  is  reported  that  a  group  of  American  engineers  are  prepared  to 
make  a  big  experiment  in  utilising  tidal  power  in  the  Bay  of  St. 
Michel,  France.  A  barrage  of  12J  miles  would  be  erected  from  the 
Point  du  Roc  to  Le  Ligouet,  but  as  the  cost  would  be  over  £83  000  000, 
there  may  be  difficulty  in  finding  the  necessary  capital. 

Applications  for  stands  at  the  forthcoming  Utrecht  Fair  which  will 
be  opened  on  Sept.  6  are  still  being  received.  The  total  number  of 
exhibitors  so  far  recorded  is  706  Dutch  and  372  foreign.  Among  the 
latter  92  German  firms  are  directly  represented,  and  64  indirectly  through 
Dutch  agents.  The  United  Kingdom  has  47  direct  and  30  indirect 
exhibitors. 

The  draft  of  the  new  Spanish  Tariff  has  been  published  for  general 
information.  Serious  increases  of  duty  on  electrical  plant  and  apparatus 
are  proposed,  but  the  Spanish  Customs  Board  will  be  prepared  to  receive 
representations  on  the  subject  until  Sept.  8.  The  Board  of  Trade,  the 
Federation  of  British  Industries  and  other  organisations  are  taking 
steps  to  deal  with  the  matter. 

In  a  report  received  by  the  Department  of  Overseas  Trade  from  H.M. 
( 'immercial  Secretary  at  Madrid,  the  following  local  trade  openings  are 
mentioned  :  In  the  Barcelona  district  water  turbines  are  likely  to  be 
;:irgely  required  for  the  numerous  power  plants  which  are  being  put  up  all 
.  I  ver  the  country.  At  present  this  trade  is  almost  wholly  in  the  hands  of 
Swiss  and  German  manufacturers,  but  it  remains  to  be  seen  what  effect 
on  tliis  demand  will  follow  the  Royal  Decree  of  June  14  obliging  future 
holders  of  water-power  concessions  to  use  Spanish  machinery  wherever 
possible.     Centrifugal  pumps  are   a  Iso  largely  required. 

A  terrible  accident  occurred  in  France  last  week,  apparently  due 
to  the  carelessness  of  a  foreman.  A  gang  of  15  men  began  laying  a  new 
electric  line  on  the  railway  at  Argeles,  in  the  Midi,  after  the  last  train 
had  passed  on  Thursday  evening.  The  foreman  rang  up  the  power 
station  as  usual,  to  ascertain  if  the  current  had  been  cut  off,  but  could 
get  no  reply.  After  waiting  a  few  minutes  he  appears  to  have  assumed 
that  aH  was  well  and  gave  the  order  to  begin  work.  The  accident 
occurred  immediately.  Four  men  fell  ta  the  ground  dead  at  once,  and 
the  regaining  11  were  unable  to  remove  their  hands  from  the  wire  and 
were  terribly  burnt  as  they  could  not  be  disengaged  from  the  wire  for 


Miscellaneous. 

It  is  proposed  to  remove  the  electric  standards  in  the  centre  of  the 
Great  Western-road,  Glasgow,  and  re-erect  them  on  the  pavements. 

The  names  of  the  members  of  the  proposed  Business  Committee 
which  is  to  advise  the  Treasury  respecting  naitional  finances  are  :  Sir 
E.  Gcddes  (chairman).  Lord  Inchcape,  Lord  Faringdon,  Sir  Joseph 
Maclay  and  Sir  Guy  Ciranet. 

The  shaft  of  Huc/knall  No.  2  Colliery  is  now  mider  repair,  and  it  is 
hoped  that  witliin  seven  or  eight  weeks'  time  the  men  will  be  able  to 
return  to  work.  But  for  the  fact  that  the  mine  contains  some  very 
valuable  machinery  underground,  including  electric  coal-cutters,  miles 
of  cabling,  and  various  electric  appliances,  the  company  would  probably 
not  have  undertaken  the  repaii-s  on  account  of  the  heavy  loss  involved. 

A  Works  Committee  has  been  set  up  for  Ipswich  Electric  Supply 
and  Tramways  Departments,  and  will  act  as  the  first  link  in  the  chain 
between  three  National  Industrial  Councils,  i.i;.,  the  Tramways  In- 
dustrial Council,  the  Electricity  Supply  Industrial  Council,  and  the 
Electrical  Contracting  Industrial  Council,  the  contact  vrith  the  latter 
being  in  connection  with  the  men  employed  in  the  Installation  De- 
partment. 

The  works  of  the  Humber  Portland  Cement  Company  which  cover 
an  area  of  600  acres  on  the  Humber  bank,  ten  miles  west  of  the  city,  and 
will  shortly  be  turning  out  2  000  tons  of  high-grade  Portland  cement 
weekly,  are  run  entirely  by  electricity  from  mains  laid  by  the  Hull 
Corporation.  A  10-mile  cable  conveys  from  the  Hull  power-station 
35  000  units  a  day,  or,  over  10  millions  a  year,  so  that  the  company's 
annual  bill  for  electricity  alone  will  be  somewhere  about  £50  000. 

Acting  on  the  recommendation  of  the  N.J.I.C,  it  has  been  decided 
to  reduce  the  wages  of  the  Electricity  Department  staffs  in  Aberdeen. 
A  reduction  of  3s.  has  been  made  from  July  15, with  a  further  3s.  after 
Sept.  16,  for  all  emploj'ees  whose  wages  are  regulated  hy  district 
schedules.  Where  consolidation  of  wages  has  taken  place,  the  respective 
amounts  will  be  3s.  44d. — 3s.,  plus  the  proportion  of  12i  per  cent.  The 
reductions  will  not  affect  skilled  tradesmen  who  are  paid  standard  rates 
fixed  by  the  District  Council. 

The  following  reduced  scale  of  chahoes  for  parcels  dispatched 
by  aeroplane  to  Paris  came  into  force  on  Wednesday  :  up  to  1  lb.  Is.  6d.  ; 
2  lb.  2s.  3d.  ;  3  lb.  3s.  3d.  ;  4  lb.  4s.  Od.  ;  5  lb.  4s.  9d. ;  6  lb.  5s.  9d.  ; 
7  lb.  6s.  6d.  ;  8  lb.  7s.  3d.  ;  9  lb.  8s.  3d.  ;  10  lb.  9s.  Od.-:  U  lb.  9s.  9d. 
It  is  further  announced  that  parcels  sent  by  the  aeroplane  sei-vice  wUl 
be  delivered  at  the  house  of  the  addressee  on  payment  of  the  small 
extra  charge.  In  future,  therefore,  delivery  should  nonnally  be  made 
on  the  day  of  dispatch  from  London. 

The  work  of  unwatering  Polton  Colliery,  near  Bonnyrigg,  which 
was  flooded  by  700  000  tons  of  water,  is  being  carried  out  by  two  turbine 
electric  pumps  made  specially  for  the  purpose  and  capable  of  raising 

1  000  gallons  a  minute  to  the  surface.  In  spite  of  the  fact  that  night 
and  day  2  000  gallons  of  water  are  being  raised  to  the  surface  it  will  be 
about  six  months  before  work  can  be  resumed  in  the  mme.  The  main 
roads  and  ainvays  will  have  to  be  put  in  order,  new  electric  haulage 
gear  introduced  in  place  of  the  submerged  plant,  and  a  complete  set  of 
new  coal-cutters  jirovided.  ^ 

Benn  Brothers,  Ltd.,  have  secured  prominent  stands  for  the  display 
of  their  journals  and  scientific  and  technical  books  at  many  forth- 
coming exhibitions  including  the  Shipping.  Engineering  &  Machinery, 
Exhibition  at  Olympia  from  Sept.  7  to  28,  and  the  Ideal  Homes  Ex- 
hibition at  Kelvin  Hall,  Glasgow,  which  opens  on  Sept.  19.  Their 
publications  will  also  be  on  view  at  the  Annual  Conference  of  the  Library 
Association,  College  of  Technology,  Manchester,  in  September,  and  the 
firm  will  be  strongly  represented  next  year  at  the  British  Industries 
Fair  in  Birmingham"  Further  particulars  of  the  exhibits  and  positions 
of  the  stands  will  be  aimounced  as  the  times  for  the  exhibitions 
approach. 

American  newspapers  report  that  an  exsoldier  named  Walter  Bunton 
has  discovered  the  process  of  tempering  copper,  which  he  has  sold 
to  the  United  States  Steel  Corporation  for  $1  000  000  and  a  royalty  of 

2  cents  per  lb.  on  the  copper  tempered  by  the  process.  At  present 
the  process  is  being  kept  secret  until  the  foreign  patents  have  been 
completed,  but  it  is  stated  that  it  is  effected  in  three  stages.  The  first 
stage  makes  the  copper  harder  than  copper  before  being  alloyed  ;  the 
second  stage  makes  the  copper  as  hard  as  steel,  and  the  third  stage 
leaves  the  copper  so  hard  that  it  cannot  be  cut  by  the  best  saws,  files  or 
chisels.     We  give  this  with  all  due  reservations. 

For  engineering  firms,  exporting  houses  and  others  who  have  occasion 
to  make  calculations  of  weights,  measures  and  prices  in  the  metric 
system,  or  to  convert  one  system  into  the  other,  the  "  Foreign  Trade 
Tables,"  compiled  by  Mr.  A.  J.  Lawson,  M.I.C.E.,  should  prove  very 
useful.  This  is  the  third  (English-Italian)  edition  of  the  work  and  the 
contents  appear  to  have  been  carefully  revised  and  greatly  enlarged. 
In  addition  t6  numerous  price-conversion  tables,  metric  weights  and 
measures  and  British  equivalents,  multipliers  for  converting  metric  and 
British  measures,  interest,  sinking  fund  and  exchange  value  tables,  there 
are  a  number  of  special  engineering  tables  and  data  which  should  appeal 
to  the  engineer.  Though  the  book  is  printed  in  English  and  Italian,  it 
can  be  used  for  commercial  calculations  for  any  country.  Copious 
notes  and  examples  of  the  use  of  the  tables  are  given,  and  as  a  reference 
book  it  should  effect  a  considerable  economy  of  time  ancl  prevent  errors 
in  the  conversion  of  prices  and  estimates.  The  book  is  published  at 
21s.  net  bv  Messi-s.  Thomas  Skinner  &  Company,  Gresham  House, 
()|,|  Broad-'stn-et.  E.r'.2. 
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Personal  and  Appointments. 

Sir  George  Hadcoi  k.  a  dii-cctor  of  Armstrong,  AVhitworths,  has 
ji'ined  the  board  of  the  Still  Engine  Company. 

Mr.  HiLLiER  Fkeni  H  has  been  appointed  chairman,  and  Mr.  W.  H. 
Martij;  vice  chairman  of  Maidstone  Elcctrioitv  Committee. 

Senatore  G.  Maikoxi,  who  has  paid  visits  to  the  North  Wales 
wireless  stations  this  week,  is  making  a  short  stay  at  Aberdovey. 

Major  F.  J.  Chapple,  D.S.O.,  formerly  of  the  British  Electric  Traction 
f 'ompany.  has  been  appointed  general  managerof  the  Yorkshire  (Woollen 
District)  Electric  Tramway  Company  in  succession  to  Mr.  E.  A.  Paris, 
who  has  retired. 

On  the  completion  of  fifteen  years  as  general  manager  of  the  St.  Anne's 
Council  Tramways  (formerly  the  Blackpool,  St.  Anne's,  and  Lytham 
Tramways  Company)  Mr.  H.  W.  Laisg  has  received  silver  presentation 
gifts  from  the  staS. 

Mr.  H.  P.  Philpot,  Assistant  Professor  at  University  College,  London, 
has  been  appointed  to  the  Professorship  of  C^vil  and  Mechanical  Engi- 
neering at  the  Finsbury  Technical  College  ;  and  Mr.  A.  J.  Hale,  Chief 
Assistant  in  the  department  of  Applied  Chemistry,  to  the  Professorship 
in  that  department. 

Mr.  F.  N.  Resdell  Baker,  power-station  superintendent  at  St.  Helens 
Corporation  Electricity  Works,  has  been  appointed  acting  electrical 
engineer  for  a  period  of  12  months,  at  a  salary  of  £650  per  annum,  on  the 
resignation  of  Mr.  B.  T.  Hawkins,  who  has  been  appointed  borough 
electrical  engineer  to  the  Wallasey  Corporation  Electricity  Works. 

On  his  retirement  from  the  position  of  borough  electrical  engineer  and 
manager  of  the  Wallasey  Electricity  Works,  a  post  which  he  has  filled 
for  the  past  25  years,  Mr.  J.  A.  Crowther  has  been  presented  with  a 
.solid-silver  tea-and-coffee  service  by  the  staff.  The  presentation  was 
made  by  Mr.  Starkey,  the  mains  superintendent. 

Mr.  D.  H.  Braymer  has  been  appointed  co-editor  of  the  "'  Electrical 
World,"  with  Mr.  W.  H.  Oxkex,  junr.  Of  the  two  editors  our  contem- 
]ioran-  now  possesses,  Mr.  Onken  has  been  connected  with  the  paper 
since  1906,  when  he  was  appointed  managing  editor,  becoming  editor 
ten  years  subsequently.  Mr.  Braymer  was  first  connected  with  the 
"  Electrical  World  "  in  1915  as  engineering  editor.  In  1917  he  resigned 
to  become  editor  of  the  "  Electrical  Record,"  rejoining  the  "  Electrical 
World  "  as  managing  editor  in  1919.  He  has  been  an  electrical  journalist 
since  1910. 

Mr.  P.  J.  Watts,  first  assistant  electrical  engineer,  who  has  been  at 
tile  head  of  the  electrical  engineering  department  at  Sheemess  Dockyard 
since  .July  5,  1917,  as  electrical  engineer  (acting),  has  been  jjromoted 
electrical  engineer  on  the  death  of  Mr.  A.  G.  Xewington.  In  the 
same  department  Mr.  A.  R.  Reeves,  inspector  of  electrical  fitters.  \\ho 
has  been  employed  on  -Admiralty  overseeing  duties  in  the  Birmingham 
district  for  some  years  past,  has  been  appointed  second  assistant 
electrical  engineer  in  the  place  of  Mr.  A.  E.  Frankling. 

^      Telegraph  and  Telephone  Notes. 

An  International  Post  and  Telegraph  Conference  began  at  Riga 
on  Monday,  and  is  attended  by  representatives  of  Great  Britain,  Latvia, 
Esthonia.  Lithuania,  Russia,  Finland,  Poland,  Germany,  Denmark, 
Norway,  the  free  port  of  Dantzig,  and  the  Great  Northern  Telegraph 
Company. 

French  Foreign  telegram  rates,  which  up  to  the  present  have  been 
fixed  by  the  Telegraph  Administration  in  gold  francs,  are  in  future  to 
be  fixed  in  "  French  francs,"  that  is  to  say,  at  the  current  value  of  the 
franc.  An  average  equivalent  of  1  f r.  80  c.  for  the  French  franc ,  as 
compared  with  the  gold  franc,  has  been  decided  upon. 

The  South  African  Government  has  allocated  £450  000  for  extend- 
ing the  telegraph  and  telephone  syste^m  of  the  Union  during  the  current 
financial  year.  British  manufacturers  secured  £107  505  out  of  the 
£124  703  spent  last  year.  It  is  to  be  hoped  they  will  receive  at  least  as 
large  a  portion  of  the  much  larger  amount  which  is  now  to  be  laid  out. 

Mr.  Keli.away  formally  opened  yesterday  (Thursday)  at  Leafield, 
nearOxford,  the  first  completed  station  in  the  Imperial  wireless  chain. 
It  is  estimated  that  in  the  most  favourable  circumstances  Leafield  will  be 
able  to  communicate  direct  with  Australia,  and  at  other  times  messages 
will  pass  through  intervening  stations.  The  next  station  to  be  completed 
will  be  Cairo.  It  is  expected  to  be  ready  before  the  end  of  the  year, 
''instruction  of  other  stations  will  be  commenced  in  1922,  and  in  two 
years'  time  the  full  chain  will  be  completed. 

Many  improvements  have  recently  been  completed  in  the  Aberdeen 
telephone  district.  In  the  southern  area  two  additional  circuits  have 
been  erected  Ijetween  Brechin  and  Montrose.  In  the  north  the  junction 
line  workings  from  Craigellachic  have  been  rearranged.  The  .\berlour- 
<  raigellachie  No.  2  circuit  has  been  connected  direct  to  Elgin,  making 
•nc  .Aberlour-Elgin  junction  line,  and  the  second  DufltoWn-Craigellachio 
(inuit  has  been  connected  direct  through  to  Elgin,  making  a  direct 
Dufftown-Elgin  line,  and  leaving  lines  at  Craigellachie  to  Elgin.  Ropics 
a-\d  Elgin,  .\berIour,  Dufftown,  and  Ballindalloch.  Tliis  arrangement 
will  save  through-switching  at  Craigellachie  of  the  Aberlour  and  Duff- 
town calls,  and  thus  provide  a  much  speedier  service.  A  second  Aber- 
deen-Banff tnmk  circuit  has  been  brought  into  use,  a  new  trunk  circuit 
between  Banff  and  Turriff  has  been  erected,  and  three  rural  call  ofifices 
have  been  opened  at  the  sub-post  offices  of  Findochty,  Portessie  and 
I'ortknockie,  on  the  Moray  Firth  coast.  It  is  the  Department's  in- 
tention to  establish  open  call  offices  in  everi-  rural  sub-telegraph  office 
i  1  the  north  eastern  district. 


Gompanies'   Reports,    &c. 

The  directors  of  the  Liverpool  Overhead  Railway  Company  do 
not  see  their  way  to  declare  an  interim  dividend  on  the  preference  or 
ordinary  shares. 

The  British  CoLrMSLA  Electric  Railway'  Company  announces  an 
interim  diWdend  of  3  J  per  cent.,  free  of  tax,  on  the  deferred  ordinary 
stock,  payable  Aug.  IS. 

The  Waste  Heat  and  Gas  Electrical  Generating  Stations 
have  declared  an  interim  dividend  of  IJ  per  cent,  on  share  capital  in 
respect  of  the  half  year  ended  July  31. 

Brompton  and  Kensington  Electricity  Supply  have  declared  an 
interim  dividend  for  the  half-year  to  June  30  on  the  ordinary  shares  at 
the  rate  of  9  per  cent,  per  annum  (less  tax).  The  dividend  a  year  ago 
was  the  same. 

The  County  of  Southland  (New  Zealand)  Electric  Power  Board 
proposes  to  issue  £750  000  of  Six  i)er  cent,  debentures  at  96  per  cent. 
The  bonds  wiU  be  repayable  in  33  years'  time,  but  may  be  paid  off  after 
15  years  at  the  option  of  the  board.  The  interest  and  capital  will  be 
guaranteed  by  the  New  Zealand  Government. 

The  Transfer  Books  and  Register  of  Members  of  the  South  Metropolitan 
Electric  Light  &  Power  Companj',  Ltd.,  are  closed  until  August  31, 
for  the  preparation  of  warrants  for  di^-idends  payable  on  and  after  that 
date,  in  respect  of  the  7  per  cent,  cumulative  first  preference  and  6  per 
cent,  cumulative  second  preference  shares. 

The  rei^rt  of  the  directors  of  JIarconi"s  Wireless  Telegraph 
Company,  Ltd.,  for  the  year  1920  states  that  many  matters  remain 
unsettled  and  the  accounts  cannot,  thei'efore.  reflect  the  true  strength 
of  the  company's  position.  The  credit  balance  for  the  year  amounted 
to  £297  682  which,  added  to  balance  brought  forward,  makes  £1  242  134. 
Deducting  the  dividend  on  the  preference  shares  (£17  500)  and  the 
interim  dividend  of  5  per  cent,  on  the  ordinary  shares  (£130  459),  there 
is  a  balance  of  £1  094  175  for  distribution.  The  directors  recommend 
payment  of  further  dividends  for  the  year  of  10  percent,  (rnaking  15  )>er 
cent,  for  the  year)  on  the  ordinary  shares  (£261  108),  and  5  per  cent, 
(making  12  per  cent,  for  the  year)  on  the  preference  shares  (£12  500), 
leaving  a  balance  to  cany  forward  of  £820  567. 

A  large  amount  of  the  company's  business  during  the  year  has  been 
with  foi^ign  countries,  and  in  consecjuence  of  the  unfavourable  rates  of 
exchange  substantial  sums  of  money  have  been  retained  abroad  on 
deposit  orinvested  in  Foreign  Government  securities.  There  has  still  been 
no  settlement  with  any  of  the  Government  Departments  in  respect  of  any 
of  the  company's  claims  arising  out  of  the  war  or  the  services  rendered 
during  the  war.  Some  progress,  however,  has  been  made.  An  import- 
ant and  controlling  patent  used  very  largely  by  the  Navy,  Army  and  .Air 
Force  was  challenged  by  the  Admiralty.  The  matter  was  referred  for 
arbitration  to  the  late  Lord  Moulton,  who  fotmd  on  Aug.  2,  1920,  that 
the  patent  was  valid,  and  was  infringed.  The  amount  payable  to  the 
company  under  the  decision  has  not  yet  been  assessed. 

Presiding  at  the  annual  meeting  of  Fellows  M.agneto  Company,  Lir., 
in  London  last  week.  Mr.  V.  L.  Fellows,  the  chairman,  said  that  taking 
into  consideration  all  the  difficulties  experienced  in  the  past  j'ear,  the 
results  of  the  year's  trading  gave  cause  for  deep  satisfaction.  The  net 
profit  was  £31  961,  against  £22  645  in  the  previous  year.  Until  towards 
the  end  of  the  year  there  was,  he  continued,  a  steadily  increasing  demand 
for  magnetos,  which,  with  the  large  contracts  already  booked,  was  ta.xing 
their  factory  to  the  utmost,  and  necessitated  further  building  extensions 
and  equiprnent.  The  buildings  were  delayed  through  the  low  output 
of  labour,  and.  although  they  were  in  urgent  need  of  the  extra  space, 
they  could  not  get  possession  of  it.  (These  buildings  are  now  complete.) 
Their  difiiculties  were  greatly  increased  by  the  large  comi)etitive  demand 
for  raw  and  partlv  manufactured  material,  which  was  intensified  by  the 
after-effect  of  themoulders"  strike.  They  and  other  firms  were  actually- 
rationed  by  some  manufacturers.  The  ration  was  not  half  enough  for 
their  immediate  requirements  and  deliveries  contracted  for,  and  they 
were  compelled  to  buy  in  any  market  that  could  offer  the  goods.  On 
the  other  hand,  they  "were  constantly  pressed  for  larger  dehveries,  and 
were  compelled  to  place  large  orders  firm  for  delivery  forward.  Suddenly 
and  without  appreciable  warning  all  fresh  demand  ceased  and  instruc- 
tions to  cancel  delivery  were  received  from  every  quarter.  When  they 
protested  that  delivery  must  be  taken,  they  were  in  most  cases  infoimed 
that  if  they  insisted  payment  could  not  be  made.  They  at  once  tock 
steps  to  cancel  or  suspend  deliveries  of  raw  material,  but  were  met  in 
most  instances  with  a  refusal  and  by  an  intimation  that  goods  would  be 
delivered  and  payment  demanded.  Only  after  long  negotiations  and 
many  interviews  were  they  able  to  secure  a  considerable  modification  cf 
those  terms. 

With  reference  to  the  accounts,  plant,  machinery,  and  other  similar 
assets  had  been  written  down,  as  in  former  years.  Goodwill  and 
patents  stood  at  £11  390.  14s.  8d.,  an  increase  of  £2  500  over  la^t  years. 
They  had  purchased  some  very  valuable  patents  on  favourable  termP, 
and  the  actual  value  was  considerably  in  advance  of  the  book  figure.  A 
yratifying  feattire  of  the  accounts  was  the  absence  of  any  debentures, 
nifirtgages,  or  other  registered  charges  upon  the  properties. 

With  regard  t(.  the  future  they  looked  fonvard  most  hopefully.     Pe- 
liveries  imder  old  contracts  were  rapidly  expanding  and  demands  in- 
creasing daily.     Since  the  first  two  months  of  the  year  their  returns  had 
steadily  increased  month  by  month,  and  there  was  every  prospect  of  ^ 
largely  augmented  demand  in  the  near  future. 


The  death  occurred  on  Saturday,  at  Coldash,  Newbury,  of  Sir  AiiPiD 
Dale,  late  Vicc-Chancellor  of  the"  University  of  liveii  ccl,  agtd  (5. 
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Tenders  Invited  and   Accepted. 

The  High  Cu.mmi?5SI0NEK  for  India  invites  tenders  for  telegraph 
cable.  Particulars  from  the  Director-General  of  Stores,  India  Office, 
Whitehall,  S.W.I.     Tenders  by  2  p.m.,  Aug.  30,  to  above  address. 

Tenders  are  invited  by  Durban  Corporation  for  supply  of  two 
SOO-kW  rotary  converters,  smtchgear,  &c.  Tenders  to  To»-n  Clerk's 
Office,  Durban,  by  Sept.  -8.  Specifications  at  the  Department  of  Over- 
seas Trade. 

London  County  Council  invite  tenders  for  the  supply  and  erection 
of  h.-t.  and  l.-t.  switchgear  for  sub-stations.  Specifications  frofe  the 
Clerk  of  the  Council,  Spring-gardens,  S.W.  I,  to  whom  tenders  by 
Sept.  5. 

West  Ham  Guardians  require  tenders  by  Sept.  8  for  three  months' 
supply  of  electrical  fittings,  engineers'  oils  and  sundries,  &c.  Forms  of 
tender  from  the  Clerk,  Union-road,  Leytonstone,  London,  Ell. 

Southampton  Corporation  invites  tenders  for  the  supply  and  laying 
of  extra  high  pressure  three  phase  cable,  &c.  Specification  and  form  of 
tender  from  the  Borough  Klectrical  Engineer.  Tenders  to  the  town  clerk, 
Mr.  R.  R.  Linthome,  by  Aug.  30. 

The  Victorian  Government  Railways  invite  tenders  (by  Sept  28) 
for  the  supply  and  delivery  of  a  lifting-magnet  and  generating  set,  with 
control  apparatus  and  accessories  (Contract  No.  34241).  Specifications 
at  the  Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.I. 

Tenders  are  invited  by  Oct.  .5  for  the  supply  of  bronze  wire  (schedule 
536)  to  the  Postmaster-General's  Dept.,  State  of  Queensland.  Speci- 
fications, &c.,  from  the  office  of  the  High  Commissioner  for  Australia, 
Room  E  5,  AustraUa  House,  Strand,  W.C.  2. 

Tenders  are  also  invited  by  Oct.  12  for  the  supply  and  delivery  of 
galvanised  iron  and  steel  wire  (schedule  537) ;  and  by  Oct.  19  for  the 
supply  and  delivery  of  insulated  wire  (schedule  538)  to  the  Post- 
master-General's Department,  State  of  Queensland.  Tender  forms, 
&c.,  from  the  office  of  the  High  Commissioner  for  Australia,  Room  E.5, 
Australia  House,  Strand,  W.C. 2. 

The  Rand  Water  Board  invites  tenders  (by  September  28)  for  supply 
and  erection  at  the  intake  pumping  station,  Vereeniging,  of  two  centri- 
fugal pumps,  direct-coupled  to  electric  motors,  one  10-ton  travelling 
crane,  and  the  supply  and  erection  at  the  main  pumping  station  site  of 
two  centrifugal  pumps  coupled  to  electric  motoi-s.  Specifications-of  the 
Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.l. 

Tlie  Secretarj'  of  the  New  Zealand  Public  Works  Tender  Board 
(Wellington)  invites  tenders  (by  Nov.  1)  for  the  supply  and  erection  of 
new  or  secondhand  auxiliary  plant  for  the  Rotorua  electric  supply  as 
follows  : — One  oil  engine  (200  to  250  B.H.P.)  and  one  three-iihase  50 
cycle  alternator  of  190-kW  (power  factor  of  0'8)  with  exciter  and  switch- 
gear.     Specifications  at  Department  of  Overseas  Trade. 

Pretoria  (Tra,nsvaal)  Municipality  requires  tendei-s  by  Oct  4  for  coal 
handling  plant  (contract  No.  6),  6  600  V  cables  (contract  No.  7),  induced 
draught  and  ash-handling  plant  (contract  No.  8).  and  feed  pumps, 
steam,  air,  and  water  piping,  &c.  (conti-act  No.  9).  for  the  electric  light 
and  power  department.  Specifications,  &c.,  from  the  General  Manager, 
or  Mr.  6.  M.  Clark,  40-42,  Meische-buildings,  Johannesburg. 

Durban  Corporation  invite  tenders  for  the  supply  and  deliver}', 
C.I.F.,  Durban,  of  one  3  000  kW  3-phase,  50  period,  6  600  V  turbo- 
alternator  with  condensing  plant,  circulating  water  pump  and  piping. 
•Specifications  from  the  Agents,  Messrs.  Webster,  Steel  &  Company,  5, 
East  India-avenue,  E.C.3.     Tenders  to  agents   by  Aug.  31. 

The  ^'ictorian  Railway  Commissioners  invite  tenders  for  the  supply 
and  delivery  o£  (1 )  water  cooler,  including  accessories  for  Newport  work- 
shops (Contract  No.  34  381) ;  (2)  three-phase  motors,  starters,  circuit- 
breakers  and  switches  (Contract  No.  34  181).  Tenders  tothe  Victorian 
Railways  Commissioners,  Melbourne,  up  to  Aug.  31,  in  the  case  of  (1) 
and  Oct.  19  in  the  case  of  (2).  Specifications  may  be  seen  at  the  Depart- 
ment of  Overseas  Trade. 

Belfast  Corporation  invites  tenders  for  the  manufacture  and  erection 
■of  one  12  500-kW  turbo-alternator  with  condensing  plant,  accessories, 
four  water-tube  boilers,  with  super-heaters  and  forced-draught  fans, 
four  fuel-economisers,  two  steel  chimneys,  with  four  electrically-driven 
suction  draught  fans  and  one  electrically-driven  centrifugal  pump. 
Specifications  from  Messr*.  Preece,  Cardew"  &  Rider,  8,  Queen  Anne's- 
gate,  Westminster,  S.W.  1,  or  the  city  electrical  engineer,  Mr.  T.  W. 
Bloxam.     Tenders  to  the  Town  Clerk,  City  Hall,  Belfast,by  Aug.  22. 

The  CiREAT  Western  Raxlway  invite  tenders  for  the  supply  for 
three  months  from  Sept.  1  of  (18)  telegraph  instruments  ;  (19)  electrical 
apparatus  (insulators,  &c.) ;  (20)  electrical  wires  and  cables;  (21) 
telegraph  ironwork  and  tools;  (22)  telegraph  drj'salteries.  Samples 
may  be  seen  at  Swindon  from  Aug.  15-19,  between  10  a.m.  and  5  p.m., 
on  appUcation  at  the  office  of  the  Stores  Superintendent,  Swindon,  from 
whom  forms  of  tender  may  also  be  obtained.  Tenders  by  10  a.m.,  Aug.  22, 
to  A.  E.  Bolter,  Great  Western  Railway,  Paddington  Station,  London. 

The  ADinNisTBATioN  of  the  South  African  Railways  and 
Harbours  invite  tenders  for  the  supjily,  for  12  months  ending  December 
31,  1922,  of  85  560  incandescent  train  lighting  lamps  (tungsten  filament) 
for  24  \^,  8  to  10  c.p.  ;  8  125  engine  headUght  lamps,  150  W.  32  V  (gas- 
filled  1  /2  W  type  with  concentrated  filament) ;  50  472  incandescent  lamps 
(tungsten  filament)  ;  5 .545  incandescent  lamps  (carbon  filament). 
Tenders  by  noon,  November  7,  to  the  Secretary,  Tender  Board,  South 
African  Railway  Headquarter  Offices,  Johannesburg.  Particulars  from 
the  Department  of  Overseas  Trade. 


The  New  Zealand  Public  Works  DejJartment  invite  tenders  for  the 
manufacture,  supply  and  delivery,  ex  ship's  slings  at  Auckland,  of  six 
sets  of  three-phase  air-brake  switches  suitable  for  operation  upon 
50  000-V  circuits  in  connection  nith  the  Waikato  Electric  Power  Scheme. 
Tenders  to  the  Secretary,  Public  Works  Tender  Board,  Wellington, 
by  noon  on  Sept.  27.  Telegraphic  tenders  also  accepted  if  handed  in 
for  transmission  at  any  telegraphic  office  and  formal  tender  lodged  at 
any  district  ofiice  of  the  Public  Works  Department  in  New  Zealand 
not  later  than  above  hour.  Specification  may  be  inspected  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen-street,  London,  S.W.l. 
A  copy  is  also  available  for  loan  to  finns  established  in  the  provinces. 

The  Victorian  Railway  Commissioners  invite  tenders  (by 
Aug.  31)  for  the  supply  and  delivery  of  accumulatorcells  and  accessories 
(Contract  No.  34  171),  including'  (o)  100  sets,  140  Ah  capacity  in 
sets  of  12,  and  {h)  32  sets,  200  Ah  in  sets  of  12  cells  (electrolyte 
not  included!  ;  also  for  electric  lighting  equipment  (axle  generator 
system),  including  (a)  45  sets,  30  A  set  for  passenger  car,  (6)  10  sets  30  A 
set  for  van,  (c)  16  sets,  40  A  set  for  special  car  ;  (d)  72  main  car  switches 
(chopper  or  rotary  type),  and  an  extra  battery,  &c.  Tenders  to  the 
Commissioners,  Spencer-street,  Melbourne,  and  must  be  accompanied 
by  a  preliminary  deposit  of  i  per  cent,  of  the  total  offer.  Local  repre- 
sentation is  essential.     Specifications  at  Department  of  Overseas  Trade. 

The  following  contracts  have  been  let  by  Aldeeshot  Urban  Council : 
Metropolitan-Vickers  Electrical  Company,  high-tension  switch  gear, 
£973  15s.,  low-tension  gear  £780  10s.  ;  "  Bruce  Peebles  &  Co.,  Ltd., 
converting   plant,   £6  147. 

Leek  Lighting  Committee  recommend  the  acceptance  of  the  tender 
of  the  National  Gas  Engine  Company,  Ltd.,  for  the  supply  and  erection 
of  a  600-H.p.  vertical  gas  engine,  complete,  with  producer  gas  plant,  &c. 
for  the  sum  of  £10  750.  The  matter  has  been  referred  to  the  General 
Purposes  Committee. 

The  Victorl\n  Electp.icity  Commission  recently  placed  an  order 
with  Messrs.  Babcocli  &  Wilcox,  Ltd.,  for  the  installation  of  the  boiler 
plant  at  the  Newport  ''  B  "  power  house.  The  value  of  the  order  is 
£178  000  and  it  covers  the  steel  frame  boiler  house,  coal  bunkers,  the 
boilers,  air  heaters,  induced  and  draught  fans,  feed  pumps,  (fee. 

Gatalognes,  Price  Lists,  &c. 

A  four-page  pamphlet  of  the  Falkirk  Iron  Company.  Ltd.,  contains 
prices  and  particulars  of  the  "  Falco  "  electric  t.ailoes'  irons,  which 
are  becoming  jjopular  in  tailors'  workshops.  The  irons  are  supplied  in 
two  weights,  with  cool  grip  handle's  and  fitted  with  heavy  steel-clad 
double-pole  connector,  but  without  flexible. 

The  subject  of  ball  bearings  is  one  of  interest  equally  to  electrical  men 
as  to  automobile  and  other  engineers.  The  former  class  should  therefore 
take  steps  to  obtain  from  the  Sales  Depai'tment  of  Rudoe-Whitworth, 
Ltd.,  Reddings-lane,  Sparkhill,  Birmingham,  a  copy  of  the  new  edition 
of  thfir  ball-bearing  catalogue,  which  contains  an  amomit  of  useful  and 
well  set  out  data  that  they  cannot  afford  to  be  without. 

List  No.  C.R.  1921  of  the  Cress.all  Mfg.  Company-,  40  &  41, 
Stainforth-street,  Birmingham,  deals  with  "  Cressall "  controller 
resistances  for  cranes,  lifts,  hoists,  &c.,  Other  lists  set  out  the 
rating,  &c.,  of  standard  resistances  and  include  illustrations  of  the 
woven  wire  net,  the  cast-iron  grid  and  porcelain  pot  types.  These 
resistances  have  been  developed  for  use  with  drum  type  controllers  and 
are  essentially  of  the  heavy  type. 

If  the  latest  list  that  we  have  received  from  the  Simplex  Conduit 
Ltd.  is  anything  to  go  by,  now  is  the  time  to  buy  Plexsim  appliances  in 
preparation  for  the  forthcoming  winter,  which  our  weather  experts  assure 
us  is  going  to  be  severe.  Whether  it  be  the  Plexsim  heat  bar  tire  with  a 
loading  of  2  000  W  and  a  price  of  38s.,  or  "  Peter  the  Heater,"  a  device 
for  starting  motor  engines  at  a  price  of  21s.,  or  even  the  Plexsim  small 
kettle  with  a  capacity  of  1 J  pints  and  a  loading  of  400  W  at  15s.  6d.,  good 
value  for  money  in  every  way  will  be  obtained  by  interested  readers. 

A  neat  and  well  illustrated  pamphlet  on  Loom  Motors  for  Textile 
Mills  has  been  prepared  by  the  Metropolitan-Vickers  Electric  Comijany, 
Traft'ord  Park,  Manchester,  As  is  well  known,  the  electric  drive  is 
being  increasingly  employed  in  textile  factories,  both  in  this  country 
and  abroad,  and  the  company  may  be  truly  said  to  be  pre-eminent 
among  those  who  have  specialised  in  this  important  branch  of  elec- 
trical engineering.  The  advantages  of  the  individual  electric  drive 
an?  clearly  and  succinctly  stated,  and  there  are  several  good  illustrations 
showing  the  company's  motow  driving  looms. 

A  pamphlet  on  the  coupling  of  shafting  has  been  issued  by  the  Well- 
MAN-BiBBY  Company,  Ltd.,  35,  Kiugsway,  W.C.  2.  For  a  shaft  to  run 
freely  it  is  essential  that  all  the  bearings  should  be  in  line,  as  the  slightest 
want  of  alignment  puts  additional  stresses  on  the  shafts,  and  increases 
the  friction  in  the  bearings,  causing  wear  and  continual  loss  of  power. 
In  electric  drives  any  yielding  or  wear  of  the  machine  bearings  throws 
an  undesirable  load  on  the  motoc  shaft  and  bearings.  The  Wellman- 
Bibby  shaft  coupling,  wliich  is  described  and  illustrated  in  the  parnphlet, 
will  compensate  for  want  of  alignment  of  the  shafts  without  setting  up 
cross  pulls,  and  thus  ensure  easy  running  ;  it  has  exceptional  elasticity 
under  all  loads,  and  it  possesses  other  advantages.  The  coupling  can  be 
used  advantageously  in  electrically-driven  rolling  mills,  haulages,  winders 
and  cranes,  steam  and  water  turbine  generator  sets  and  for  a  variety  of 
other  purposes.  Dimensions,  speeds,  &c.,  of  small  and  large  couplings 
are  included. 
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Bankruptcies,  Liauidations,  &c. 

Claims  against  Albkrt  Ldrd,  electrical  contractor,  33,  Westgate, 
Burnley,  are  to  be  sent  by  Aug.  31  to  Mr.  C.  H.  Plant,  Official  Receiver, 
13,  Winckley-street.  Proston. 

Claims  against  Fredekkk  Thomas  Johnsos,  60,  Eltisley-avenue, 
Newnham,  Cambridge,  electrical  engineer,  are  to  be  sent  by  Aug.  30  to 
Mr.  Howard  William  Cox,  OSicial  Receiver,  5,  Petty-cury,  Cambridge. 

Claims  against  Joh.n  William  Glauwix,  81,  Burcot-road,  Meersbrook  , 
Sheffield,  and  1a,  Meersbrook  Park-road,  Sheffield,  electrical  engineer, 
are  to  be  sent  by  Aug.  27  to  Mr.  Charles  Turner,  F.C.A.,  155,  Norfolk  - 
street,  Sheffield! 

Claims  against  Albert  Edward  Dickijison,  carrring  on  business  at  157> 
Hunslet-road,  Leeds,  under  the  style  of  The  Crown  Electrical  Com- 
PAXV,  electrical  engineer  and  contractor,  are  to  be  sent  by  Aug.  31  to 
Mr.  H.  C.  Bowling,  Official  Receiver,  24,  Bond-street,  Leeds. 

Claims  against  Charles  Henry  Steel,  lately  carrying  on  business  at 
53,  Queen-street,  Cardiff,  and  05,  High-street,  Merthyr  Tydfil,  electrical 
engineer,  are  to  be  sent  by  Aug.  27  to  Mr.  EUis  Owen,  Official  Receiver, 
117,  St.  Mary-street,  Cardiff. 

The  Sciros-ix-AsHFiELD  Motor  &  Electrical  Engineering 
Company,  Ltd.,  is  to  be  wound  up  voluntarily,  and  Mr.  James  Keetley, 
Chartered  Accountant,  King  Johns  Chambers,  Bridlesmith  Gate,  Not- 
tingham, has  been  appointed  liquidator. 

A  meeting  of  the  creditors  of  the  Oldham,  ASHTON&  Hyde  Electric 
Tramway,  Ltd.  (in  liquidation),  will  be  held  at  Electrical  Federation 
Offices,  88,  Kiugsway,  London,  W.C.2,  on  Aug.  26,  at  12  noon. 
Particulars  of  claims  to  be  sent  by  Sept.  22  to  the  liquidators,  P.  M 
Rossdale  and  T.  H.  Underhill. 

A  first  and  final  dividend  of  4s.  in  the  £  in  the  matter  of  Arthur  Ker- 
shaw and  Charles  Herbert  Wood,  carrying  on  business  in  co-partnership 
together  at  9,  Bradford-road,  Dewsburj-,  under  the  style  or  firm  of  Ker- 
shaw &  Wood,  Electrical  Engineei-s  and  Merchants,  is  payable  Aug.  22, 
at  the  Offices  of  Poppleton,  Applebv  &  Turner,  155,  Norfolk-street, 
Sheffield. 


NeM^  Gompanies. 

The  following  list  is  compiled  from  information  suppUed  by  Messrs. 
Jordan  &  Sons,  Ltd.,  company  registration  agents,  116  and  117,  Chancery- 
Lane,  London,  W.C.  2  : — 

DEWHURBTS  (1921)  LIMITED.'  (176  156).— Registered  Aug.  8, 
25,  Victoria-street,  Westminster,  S.W.  Engineers,  founders,  &o. 
Nominal  capital.  £15  000  in  15  000  shares  of  £1  each.  Directors  to  be 
appointed  by  subscribers. 

SHIPLEY  TANK  COMPANY.  LIMITED.  (176  076).— Registered  Aug.  2. 
Bowling  Ironworks,  Bradford.  Makers  of  gas  engine,  oil  engine  and 
other  tanks.  Nominal  capital  £5il0  in  .500  shares  of  £1  each.  Directors: 
W.  H.  Thornton,  3,Park  Grove,  Frizinghall,  Bradford  ;  A.  Brookbanks, 
53,  Paley-road,  Bradford. 


Benn  Brothers'  Joarnals. 


Some  Features  of  the  Current  Issues. 

"  The  Cabinet  Maker  "  :  "  Furnishing  and  Decoration  of  American 
Hoteb  "  ;  '"  Pierced  Decoration  in  Furniture"  ;  "  Inexpensive  Machine- 
made  Furniture." 

"  The  Chemical  Ago  "  :  "  Co-operative  Societies  and  Chemical  Re- 
search "  ;  "  United  States  New  Chemical  Tariff  "  ;  "  Merchants'  Protest 
against  Board  of  Trade  Dyestuffs  Policy." 

"  Farm  and  Home  "  :  ""  Revolution  in  Rural  England  "  ;  "  Dairy 
Farming  in  Switzerland  "  ;   "  Ready  for  the  Coming  Trade  Revival." 

"  The  Fruit-Grower  "  :  "'  Pershore  Commercial  Fruit  Show  "  (illus- 
trated) ;  "  Nursery  Work  after  the  Drought "  ;  "  Black  Currant  and 
Growing  Problems."  , 

"  Gardening  Illustrated  "  :  "  Deep  Cultivation  "  ;  "  Flowers  and  the 
Drought '"  ;  "A  London  Garden  "  (illustrated)  ;  "  Lilium  Gigantexmi  " 
(illustrated) ;    "  Vegetable  Marrows  "  (illustrated). 

■  The  Hardware  Trade  Journal  " :  "  Hardware  for  China  "  ;  '  Works 
-Occidents  and  How  to  Avoid  Them  "  ;  "  Steam  Raising :  Yesterday, 
To-dav  and  To-morrow." 


Books   Received. 

(Copies  of  the  undermentioned  works  can  be  had  from  Thb  Elbcthiciah  Offices  of 
receipt  of  published  price,  plus  postage.] 

"  Boiler  Inspection  and  Maintenance."  By  R.  Clayton.  (London  I 
Sir  Isaac  Pitman  &  Sons.)     Pp.  118.     2s.  6d.  net. 

"  British  Antarctic  Expedition,  1910-1913.  Terrestrial  Magnetism^" 
By  Charles  Chree,  M.A.,  F.R.S.  (London  :  Harrison  &  Sons.) 
Pp.  xii  4-548. 

"  Liquid  and  Gaseous  Fuels."  By  V.  B.  Lewis.  Second  Edition, 
revised  and  edited  bj',  J.  B.  C.  Kershaw.  (London  :  Constable  &  Co., 
Ltd.)     Pp.xiv-l-353.     12s.6d.net. 

'■  The  Electronic  Conception  of  Valence  and  the  Constitution  of 
Benzene."  By  H.  S.  Fry,  Ph.D.  (London  :  lyongmans.  Green  &  Co.) 
Pp.  xviii-L.IOn.      I (5s.  net.  |     B 


Forty   Years  A£o. 

(The  Electrician,  August  20,  1881.) 

President  Garfield  anh  the  New  Cable. — We  learn  that  the  first 
message  sent  over  the  new  American  cable  was  one  of  sympathy  with 
President  Garfield. 

The  Telephone  in  the  Provinces. — At  a  recent  meeting  of  the 
Town  Council  of  Derby  the  To^vn  Clerk  ^aid  that  an  experiment  had  been 
made  with  the  telephone  for  three  months,  and  it  had  been  found  to 
answer  admirably. 

The  Electrical  Exhibition. — News  from  Paris  says  that  the 
technical  committee  of  the  Exhibition  are  about  to  organise  a  series  of 
elementary  lectures  on  some  of  the  inventions  exhibited.  The  grand 
display  of  electric  lighting  has  been  deferred  till  the  end  of  the  mouth. 

The  Aggrieved  Telegraphists. — The  long-deferred  discussion  on" 
the  revised  scheme  of  pay  for  Postal  Telegraph  Clerks  took  place  in  the 
House  of  Commons  on  Tuesday  evening  last,  when  a  number  of  members 
advocated  the  cause  of  the  clerks  very  warmly.  The  general  upshot 
of  the  debate,  however,  was  simply  this,  that  the  Postmaster-General 
adhered  to  his  scheme,  and  obtained  the  money  for  carrying  it  out. 

LTnceremoniofs  Behaviour  of  the  Electric  Light. — To  show, 
we  suppose,  that  it  is  no  respecter  of  persons,  the  electric  light  employed 
in  the  Voralberg  Tunnel,  now  being  constructed  in  the  Tyrol,  suddenly 
went  out  whilst  the  Emperor  of  Austria  and  party  were  inspecting  the 
works,  leaving  them  in  utter  darkness.  The  Emperor  is  said  to  have 
been  highly  amused  by  the  occurrence.  We  are  glad  to  say  his  Majesty 
was  soon  rescued  by  workmen  with  lamps,  and  we  believe  came  out  of 
the  tunnel  with  whole  shins. 

Long  Distance  Telephoning. — The  operator  says  :  The  telejihone 
was  successfully  worked  between  Buffalo.  N.Y.,  and  Paterson,  N..J  ,  a 
distance  of  3o0  miles.  The  series  of  expeiiments  made  were  conducted 
by  Mr.  J.  F.  Noonan,  Paterson  Manager  Metropolitan  Telephone  & 
Telegraph  Company,  who  claims  to  have  discovered  a  method  of  ad- 
justing batteries  so  as  to  produce  good  results  in  communicating  over 
long  distances.  Although  the  results  of  the  test  were  not  <vholl.v  satis- 
factory to  Mr.  Noonan,  enough  had  been  accomplished  to  show  the  value 
of  his  discoveries  and  to  ensure  the  possibilityof  long-distance  telephoning. 
Listeners  in  the  Buffalo  exchange  could  distinctly  hear  Mr.  Noonan's 
"  HaUoa,  Buffalo,"  and  songs  sung  at  Paterson  were  recognised  at  this 
end  of  the  line.  In  talking,  the  voice  could  be  plainly  heard,  but  the 
words  could  not  be  distinguished  amid  the  heavy  sputtering  and  snap- 
ping noises  caused  by  induction  from  the  wires.  Telephone  men  feel 
confident  that,  if  a  wire  can  be  obtained  remote  from  the  wires  devoted 
,ta  telegraph  business,  conversation  can  be  easily  carried  on  under 
Noonan's  method.  As  it  was,  the  results  of  the  experiments  are  con- 
sidered of  great  practical  value. 


Prices  o£  Metals,  Chemicals,  &c. 

TUBSDAY,   Aug.   16. 


Copper — 

Price. 

Inc. 

Deo. 

£70    5     0 

£0     5 

0         — 

Electro  Wirebara      ...       „ 

£75    0     0 

£0  10 

0 

H.C.  wire,  basis    per  lb. 

Os.  11  Id. 

— 

iVd. 

Sheet 

Os.  U^d. 

— 

T^d. 

Phosphor  Bronze  Wire  {Telephone) — 

Phosphor-bronze 

Is.  3^d. 

i'd. 

Brass  60/40— 

Rod,  basis    , 

Os.     8d. 

— 

— 

Sheet,  basis  „ 

Os.  lOH 

— 

— 

Wire,  basis  „ 

Os.   Hid. 

— 

— 

Pig  Iron — 

Cleveland  Warrants   .    per  ton 

£6   15     0 

— 

— 

Galvanised         steel 

wire.basis  8  SWG 

£25     0     0 

— 

— 

Lead  Pig — 

£24  15     0 
£23  12     6 

— 

£0    5 
£0     2 

0 

Foreign  or  Colonial 

6 

Tin- 

Ingot „ 

£155  10     0 

— 

£6  10 

0 

Wire.basis  per  lb. 

2s.  2 Id. 

— 

Id. 

Copper  Sulphate. — Per  ton  £3C. 
Boric  Acid    (Crystals). — Per    ton 

£69. 
Sodium  Bichromate. — Per  lb.  7Jd. 
Sodium  Chlorate. — Per  lb.  4d. 


Salammoniac. — -Per  cwt.  65s.-60s. 
Sulphur  (Flowers).— Ton  £i:!. 
„      (RoU- Brimstone). — Per  ton 
£13. 
Sulphuric    Acid    (Pyrites,  168°).— 
Per  ton,  £9  17s.  6d. 
Rubber. — Para  fine,  lUd. ;  plantation  Ist  latex,  9d.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  Thb 
Electrician  "  are  ai  9,  Bouverie  Street,  London,  B.C.  4.  Telegrams  : 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

r/t€  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
mcnt  Rates  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
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Notes. 


The  I.E.E.  Royal  Charter. 

The  news  that  the  Institution  of  Electrical  Engineers  has 
been  granted  its  Royal  Charter,  and  that  H.M.  The  King  has 
been  graciously  pleased  to  intimate  his  willingness  to  become 
the  Patron  of  the  Institution,  will  be  received  by  electrical 
engineers  with  unalloyed  gratification.  For  ourselves  we  had 
never  any  doubt  that  the  petition  to  the  Privy  Council  would 
eventually  be  favourably  received,  but  we  had  not  expected 
that  the  Charter  would  have  been  obtained  with  so  little  oppo- 
sition. The  ease  and  celerity  with  which  the  matter  has  been 
put  through  is  not  only  an  indication  of  the  light  in  which  the 
Institution  is  regarded  in  official  circles,  but  a  tribute  from 
other  similar  bodies  to  the  position  which  it  has  attained. 
Members  have  now  to  determine  how  their  fresh  status  is  to  be 
used  not  only  for  their  own  betterment  and  for  the  improve- 
ment of  the  Society  to  which  they  belong,  but  for  the  gei:eral 
furtherance  of  the  electrical  idea  among  the  general  public. 
We  have  no  doubt  that  in  attaining  these  objects  the  Roval 
Charter  will  have  its  uses,  and  the  thanks  of  members  will 
therefore  be  given  unreservedly  to  the  Council,  and  especially 
to  the  President,  Mr.  Llewelyn  Atkinson,  for  the  enterprise 
and  success  they  have  shown  in  that  direction. 

Signalling  by  Invisible  Rays.. 

Some  enjoyable  newspaper  stunts  during  the  war  were 
worked  up  on  the  subject  of  invisible  signalling,  and  some 
equally  imaginative  methods  of  how  this  was,  being  done 
by  the  enemy  were  published  in  some  of  the  more  unsophisti- 
cated of  our  contemporaries.  Nevertheless,  it  was  generally 
known  in  scientific  circles  that  this  problem  was  being  examined, 
and  the  account  of  the  work  of  Dr.  Louis  Bell  and  Mr. 
Norman  Marshall  in  this  direction,  which  is  published  in 
the  current  issue  of  the  "  Electrical  World,"  is  therefore  less 
of  a  surprise  than  might  otherwise  be  the  case.  In  essence 
the  method  depends  not  on  the  use  of  ultra-violet  rays,  but 
on  the  radiation  which  lies  between  40C///«  and  35n/(/(. 
Using  this  range  has  enabled  Mangin  mirrors  to  be  employed 
instead  of  fragile  quartz  lenses,  while  an  ordinary  gasfiUed 


lamp  was  found  to  be  a  satisfactory  source  of  light.  A  screen 
suitable  for  cutting  out  the  visible  spectrum  was  not  obtained 
without  difficulty,  but  eventually  this  problem  was  solved  by  a 
combination  of  special  glasses,  of  which  no  further  details  are 
given. 

The  "Chemical"  Eye. 

So  much  for  transmission  !  But  even  greater  difficulties 
had  to  be  faced  in  obtaining  a  suitable  receiving  equipment. 
Many  substances  which  respond  to  ultra-violet  rays  were  found 
to  be  quite  unsuitable  for  use  in  the  light  ranges  employed 
in  these  experiments.  And  even  when  the  best  substance  was 
finally  found  it  proved  to  be  difficult  to  prepare  it  for  use, 
especially  when  it  was  essential  to  make  the  whole  equipment 
as  light  and  portable  as  possible.  Finally,  a  bariuni-platinum- 
cyanide  fluorescent  screen  was  found  to  be  most  efficient 
in  every  way  as  a  "  chemical "  eye.  The  practical  apparatus 
tested  in  the  field  consisted  of  a  metal  cylinder  containing 
a  6  V  2  A  gasfiUed  lamp.  This  lamp  was  placed  at  the  focus 
of  a  Mangin  mirror,  and  between  the  mirror  and  a  filter  10  mm. 
thick.  This  cylinder  complete  weighed  only  If  lb.  In  the 
most  developed  form  of  apparatus  two  telescopes  are  placed 
side  by  side,  one  for  transmitting  and  one  for  receiving  signals. 
Perhaps  the  most  remarkable  thing  about  the  system  is  the 
small  amount  of  energy  required  for  its  operation,  a  range  of 
2  km.  being  obtainable  with  an  expenditm-e  of  20  W.  The 
results  obtained  with  it  show  that  it  would  have  been  of  the 
greatest  use  during  the  war,  and  it  is  to  be  hoped  that  it  will 
also  find  a  useful  application  in  the  less  exciting  arts  of  peace. 
Its  inventors  are  to  be  congratulated  on  the  success  of  their 
researches. 


Forging  the  Wireless  Chain. 

After  many  years  of  discussion,  false  starts  and  facing 
difficulties,  both  engineering  and  political,  it  is  pleasant  at  last 
to  be  able  to  record  an  achievement  by  the  Post  Office  towards 
forging  the  Imperial  Wireless  Chain.  For  whatever  may  be  the 
future  of  this  scheme,  and  however  it  may  be  necessary  to 
modify  present  plans,  nothing  can  detract  from  the  interest 
which  the  completion  of  the  Leafield  station  will  cause  among 
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those  really  concerned  in  this  develcj)nient.  From  the 
detailed  description  of  the  engineering  and  the  more  purely 
^^•i^eless  features  of  the  plant,  which  we  give  on  another  page 
of  this  issue,  it  will  be  seen  that  advantage  has  been  taken  of 
recent  improvements  in  the  continuous  wave  system  to 
employ  the  Poulsen  arc  as  a  generator.  In  our  \aew  there 
seems  to  be  no  reason  why  this  experiment  (as  some  will  call  it) 
should  not  be  a  success  as  the  Poulsen  arc,  as  modified  by  Mr. 
C.  F.  Elwell,  is  already  in  efficient  use  at  Lyons,  Honolulu  and 
other  places.  At  Leafield  two  2.50  kW  arcs  and  auxiliaries 
have  been  installed,  and  in  general  design  and  construction 
the  equipment  follows  the  traditions  adopted  by  this  firm  and 
outlined  recently  in  The  Electrician.  For  the  present  the 
station  is  to  be  used  for  both  transmitting  and  recei\dng  pur- 
poses, though  it  is  eventually  intended  that  the  recei\dng  shall 
be  carried  out  at  Banbury.  We  are  informed  that  the  Cairo 
station,  whose  history  has  also  been  not  unaccompanied  by 
those  vicissitudes  which  seem  inseparable  from  wireless  develop- 
ment, will  be  ready  for  use  in  the  autumn  of  this  year.  This 
station,  which  will  be  a  second  Unk  in  the  wireless  chain,  will 
also  be  worked  on  the  arc  system,  so  that  the  Post  Office  and 
its  advisory  wireless  experts  shoidd  before  long,  with  the 
equipment  of  various  kinds  now  at  their  command,  be  in  a 
position  to  decide  in  the  most  certain  way  upon  the  relative 
advantages  of  the  conflicting  wireless  methods  and  apparatu.s 
that  are  now  available  for  commercial  use. 

An  International  Asset. 

But  while  it  is  only  natural  that  electrical  engineers  should 
on  this  occafion  find  their  greatest  interest  in  the  engineering 
details  of  the  station  and  the  equipment  generally  it  must  not  be 
forgotten  that,  as  the  Postmastee-Gexeeal  said  at  the  official 
opening  of  Leafield  Station  last  week,  the  occasion  is  truly  an 
historic  one.  Much  has  been  written  inferentially  and  much 
more  might  be  written  explicitly  on  the  difficulties  and  dangers 
which  have  been  caused  by  the  lack  of  proper  communication, 
not  only  between  persons,  but  between  nations.  And  while 
we  view  with  some  dismay  the  prospect  of  being  rung  up  from 
Australia  by  means  of  wireless  telephony  to  discuss  some 
trivial  matter  connected  with  our  last  week's  issue,  we  can 
comfort  ourselves  with  the  flattering  unction  that  this 
useful  means  of  communication  is  not  likely  to  be  developed 
to  such  a  point  within  our  lifetime.  At  the  same  time  the 
possibility  of  communication  of  this  kind  being  available 
at  a  very  much  earlier  date  for  high  national  and  state  purposes 
must  not  be  forgotten,  and  the  closer  touch  which  wireless 
telephones  will  enable  to  be  maintained  between  heads  of 
governments  should  not  be  without  a  far-reaching  effect  on 
the  peace  of  the  world. 

From  a  Scientific  Desert. 

It  is  a  widely  held  opinion  that  inventors,  poets,  musicians 
and  even  journalists  do  their  best  work  when  they  are  nearly 
starving ;  and  that  the  quality  of  their  work  diminishes  as 
their  surroundings  increase  in  splendour  and  comfort.  It 
might  be  argued  that  there  is  another  side  to  this  question,  and 
for  ourselves  we  prefer  to  forgo  any  slight  glimmering  of  gi  nii:s 
with  which  fate  may  have  blessed  us  in  favour  of  a  financial 
state  which  at  any  rate  corresponds  with  Mr.  Mic.\wber's 
ideas  of  happiness.  But  whether  it  be  correct  or  no  that  the 
classes  of  workers  we  have  mentioned  flourish  best  in  a  state 
of  indigence  it  is  certain  that  the  scientific  investigator  requires 
some  financial  resources,  either  of  his  own  or  belonging  to  the 
institution  with  which  he  is  connected,  in  order  that  he  may 
perform  any  useful  function  at  all.  We  have  recently  called  ' 
attention  in  these  columns  to  the  jilight  of  scientific  workers  in 
Russia.    Not  only  is  their  bodily  condition  as  bad  as,  or  worse 


than  that  of  the  other  inhabitants  of  that  unfortunate  country, 
but  a  full  stop  has  been  put  to  their  useful  activities,  and  they 
have  been  practically  cut  off  from  any  communication  with  the 
world  of  science.  This  in  itself  is  not  surprising.  Politicians 
as  a  class  have  in  poimlar  phrase  "  no  use  "  for  science  or 
scientists.  This  indifference,  in  the  case  of  the  Bolshevik 
Government,  has  been  raised  to  the  nth  power,  and  not 
unnaturally,  considering  the  tenets  that  they  hold,  has  been 
accompanied  by  open  hostility. 


The  Measurement  of  "Ageing." 

It  was  therefore  with  that  gratification  which  naturally 
accompanies  the  sight  of  enterprise  in  the  face  of  difficulties, 
that  we  recently  received  and  now  publish  an  article  by  Prof. 
Claudius  Shexfer,  of  Moscow  University .  on  "  The  Influence  of 
Partial  Demagnetisation  upon  the  Permanency  of  Magnets."  In 
this  article  he  discusses  the  well-known  phenomenon  of  magnetic 
'■  ageing,'  and  describes  the  means  which  he  took  to  measure  this 
factor.  He  concludes  that  for  every  magnet  there  is  a  certain 
value  of  the  demagnetising  field  which  renders  its  magnetic 
properties  insensible  to  subsequent  mechanical  shock,  and  that  it 
is  possible  by  the  means  he  describes  to  mature  the  magnets  used 
in  electrical  measuring  instruments  instead  of  as  at  present 
ageing  thi-m  by  time  or  artificial  means.  These  results  should 
prove  of  general  interest  as  giving  a  numerical  value  to  a 
factor  which  has  not  yet  been  closely  measured,  but  it  would  be 
still  more  interesting  to  know  the  shifts  and  expedients  which 
Prof.  Shexfer  had  to  devise  to  obtain  them  under  what  must 
have  been  extremely  trying  and  difficult  circumstances. 


No  Standard  Electric  Traction. 

The  final  report  of  the  Advisory  Committee  on  Electric 
Traction  is  in  some  ways  a  disappointment  and  in  some  ways 
a  relief.  It  is  a  disappointment  because  there  is  so  little  in 
it  to  criticise  and  a  relief  because  we  are  glad  to  find  that  no 
heroic  attempt  has  been  made  to  standardise  either  system  or 
equipment.  Indeed,  within  certain  wide  limits  it  leaves  the 
railway  companies  to  do  what  they  like,  for,  with  the  ap- 
proval of  the  Minister  of  Transport,  they  need  neither  use  the 
standard  system  nor  the  standard  equipment  which  is  tenta- 
tively and  almost  diffidently  suggested.  The  report  would  also 
relieve  the  railway  companies  from  interference  from  such 
bodies  as  the  Greenwich  Observatory  and  the  National 
Physical  Laboratory  on  such  matters  as  potential  drop  effects, 
and  is  in  general  a  very  mild  document.  In  our  view  this  is, 
however,  no  cause  for  criticism.  As  we  have  said  before  if 
electric  traction  systems  should  be  standardised,  which  we 
doubt,  this  is  no  time  to  do  it.  And  if  systems  are  not  to  be 
standardised  there  is  nothing  to  be  said  for  standardising 
equipment.  Good  design  and  quality  of  product  can  and  must 
be  achieved  without  either  of  these  artificial  aids. 


The  Safeg^uarding  of  Industries. 

Ix  spite  of  the  searching  criticisms  of  politicians,  traders, 
manufacturers  and  consumers,  the  Safeguarding  of  Industries 
Bill  has  become  law.  And  it  has  become  law  in  a  most  un- 
satisfactory way.  For  the  discussion  in  the  House  of  Commons 
on  its  pro\nsions  was  largely  artificial  even  on  the  part  of  those 
who  were  its  declared  opponents,  while  the  Speaker's  ruling 
that  it  must  be  certified  as  a  money  bill  made  its  progress 
through  the  House  of  Lords  practically  automatic.  It  may, 
indeed,  be  said  that  never  has  so  important  a  Bill  had  so 
curious  a  history,  and  its  future  is  quite  likely  to  be  more 
extraordinary  than  its  past.  In  our  view  it  represents  another 
'of  those  pieces  of  experimental  legislation  of  which  we  have 
recently  seen  more  than  one,  which,  however  fascinating  they 
may  be  in  theor  j ,  in  practice  prove  quite  incapable  oj  improving. 
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the  sliortcomings  which  they  are  designed  to  overcome,  and 
even  add  still  further  to  the  disabilities  which  they  are  supposed 
to  remove.  But  the  Safeguarding  of  Industries  Act  has  another 
claim  on  our  attention.  For  concealed  or  unconcealed  it  is 
an  attempt  on  the  part  of  the  Government  to  retain  a  control 
over  the  developments  of  British  trade,  which  is  being  re- 
luctantly given  up  in  most  other  directions,  and  to  legislate 
for  a  condition  which  it  is  evident  is  not  permanent.  We  have 
never  concealed  our  opinion  that  there  are  many  ways  in  which 
the  Government  can  assist  the  industries  of  the  country. 
But  paradoxical  as  it  may  seem,  Government  gives  the  greatest 
assistance  to  industry  when  it  interferes  least  with  the  industrial 
machine.  It  can  provide  information,  it  can  organise  an 
efficient  consular  service  and  it  can  make  smooth  the 
ways  of  our  merchants  in  foreign  lands.  If  it  does  these 
things  it  performs  a  useful  function,  but  when  it  attempts  to 
interfere  with  economic  laws  it  not  only  performs  no  useful 
function  but  its  experiments  are  foredoomed  to  failure.  If 
the  Act  is  ever  worked  at  all,  this  is  what  will  happen  in  this 
case. 


Nobody  Satisfied. 

No  good  purpose  woidd  therefore  be  served  by  explaining 
at  length  what  the  Safeguarding  of  Industries  Act  is  supposed 
to  do  or  by  criticising  in  detail  the  inconsistencies  which  its 
clauses  disclose.  The  amendments  that  were  made  to  the 
Bill  during  its  passage  through  the  House  of  Commons  dis- 
appointed its  supporters  and  failed  to  satisfy  its  ojjponents. 
In  more  normal  times  there  would  be  much  to  be  said  for  a 
straightforward  tariff  on  imported  goods  if  only  to  give  us  a 
weapon  with  which  to  fight  the  operations  of  our  competitors 
in  foreign  markets.  But  times  are  not  normal,  and  the  Safe- 
guarding of  Industries  Act  will  not  assist  to  make  them  so. 
We  therefore  agree  with  Mr.  A.sqdith  that  our  best  hope  for 
recovery  at  the  present  lies  in  reliance  on  the  opening  of  markets 
and  the  free  interchange  of  goods.  However,  we  are  not  so 
downhearted  as  perhaps  we  ought  to  be,  as  the  Act  is  so  devita- 
lised that  its  effect  on  trade  can  be  but  small.  But  it  is  a  pity 
that'  so  much  of  the  time  that  was  taken  up  in  discussing  it 
was  not  given  to  more  useful  work — the  Electricity  Supply 
Bill  for  instance. 


Three  Years  of  Peace. 

When  the  war  ended  the  most  far  sighted  in  the  various 
classes  into  which  industry  is  divided  saw  that  the  best  hopes 
for  stable  reconstruction  lay  in  a  frank  discussion  of  difficulties, 
and  in  a  determination  on  everyone's  part  to  carry  on  to  the 
utmost  of  their  ability  in  accordance  with  economic  laws. 
Unfortunately  reconstruction  on  these  lines  was  too  slow,  and 
non-spectacular  for  the  more  vocal  among  both  employers 
and  employed.  And  the  result  has  been  that  in  the  last  three 
years  we  have  seen  attempts  to  bring  back  wages  by  short 
cuts  to  tbe  1914  level  countered  by  strikes,  followed  by  a 
general  rise  in  costs  and  by  seismological  disturbances  striking 
at  the  very  foundations  of  our  financial  stability.  It  is  now 
obvious  that  cuts  and  strikes  and  high  prices  have  brought 
good  to  no  one  and  have  been  accomiaanied  by  a  decrease 
rather  than  by  an  improvement  in  national  prosperity.  It  is, 
therefore,  gradually  being  borne  home  to  everyone  that  a 
pooling  of  ideas  must  take  the  place  of  class  war  and  that 
evolution  must  replace  revolution. 


The  Jettisoning-  of  a  Bad  Policy. 

The  pronouncements  which  have  been  made  during  the  past 
few  days  by  Mr.  Herbert  Smith  and  Mr.  Robson  at  the 
annual  conference  of  the  Miners'  Federation,  by  Mr.  Clynes 
at  the  annual  conference  of  National  Federation  of  General 


Workers,  and  in  a  manifesto  addressed  by  certain  trade  unionists 
to  their  fellows,  are  all  indications  of  the  awakening  of  this  new 
spirit,  and  of  the  desire  for  new  methods  of  dealing  with 
industrial  disputes.  The  strike  weapon,  if  not  already  broken,  is 
weakening,  the  extremist  is  losing  his  power,  to  use  trades- 
union  organisations  for  political  ends  has  been  shown  to  be  a 
failure  ;  the  next  move  is  towards  co-operation,  arbitration,  and 
the  fulfilment  of  honest  purpose.  We  need  hardly  say  how  glad 
we  are  to  be  able  to  record  this  change  of  front  on  the  part  of 
those  who  are  the  leaders  of  the  labour  movement,  a  change  of 
front  which  we  hope  will  spread  until  it  permeates  the  whole  of 
the  thoughts  and  actions  of  that  great  body. 


The  Place  of  the  Whitley  Council. 

As  the  "  Call  to  Labour  "  truly  says  :  "  The  starting- j)oint 
of  a  new  social  energy  is  by  the  development  of  new  relations 
between  men.  .  .  .  What  has  to  be  done  is  to  enlarge  the 
circle  of  consumers,  and  consequently  increase  production  and 
open  a  wide  road  by  putting  capital  and  the  instruments  of 
labour  within  the  reach  of  every  man  offering  a  guarantee  of 
good  will  and  capacity."  In  our  view  these  ideals  can  be 
attained  in  no  better  way  than  by  the  assistance  of  the 
Whitley  Councils.  These  bodies  have  recently  been  undeserv- 
edly under  a  cloud  simjjly  because  the  true  spirit  which  must 
direct  their  actions  has  too  often  been  wanting.  But  with 
the  dawn  of  what  we  hope  is  a  brighter  day  the  true  sound- 
ness of  the  idea  which  underlay  their  genesis  will  become 
clear,  and  the  will  to  peace  should  quickly  be  translated 
into  the  deed  by  the  crystallisation  of  their  deliberations 
into  performance. 


An  Electricity  Supply 
District  in  Being. 

Among  the  welter  of  schemes,  enquiries,  and  discussions 
which  now  surround  the  attempts  of  the  electricity  supply 
industry  to  reorganise  itself  it  is  perhaps  not  unnaturally 
forgotten  that  something  very  like  an  electricity  supply  district 
is  already  in  successful  operation.  We,  of  course,  -refer  to 
the  electrical  position  which  exists  on  what  is  conveniently 
called  the  North-East  Coast,  or  to  be  more  explicit  in  jiarts  of 
the  counties  of  Northumberland,  Durham  and  Yorkshire, 
where  by  a  combination  of  enterprise  and  happy  circumstance 
one  electricity  undertaking  supplies  almost  exclusively  a 
district  whose  electrical  activities  and  possibilities  are,  if 
equalled,  certainly  not  excelled  by  any  other  part  of  the  country. 

Twenty  Years'   Work. 

In  the  article  which  we  publish  on  another  page  of  this  issue 
we  give  a  bird's-eye  view  of  what  has  been  done  during  the  last 
twenty  years  to  bring  this  position  about,  and  we  think  we  are 
right  in  saying  this  is  one  of  the  most  important  articles 
which  has  recently  appeared  in  The  Electrician.  We  not 
only  call  attention  to  many  of  the  interesting  engineering 
features  which  have  naturally  accompanied  the  extraordinary 
growth  of  one  body,  but  give  some  historical  details  which 
indicate  the  ingenious  no  less  than  the  enterprising  way  in 
which  the  system  generally  has  been  built  up  until,  with  the 
exception  of  one  or  two  towns  where  a  supply  from  a  muni- 
cij)ally-owned  station  is  still  given,  the  whole  of  an  area  of  some 
1 400  square  miles  obtains  its  electricity  supply  from 
one  undertaking. 

The  variety  of  problems  that  have  had  to  be  dealt 
with    have    naturally    been  both    engineering   and  commer- 
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cial.  As  a  result  Carville  is  a  name  to  conjure  with  in  the 
electrical  world  ;  while  Dunston,  a  station  which  was  originally 
designed  to  equalise  the  load  on  the  network  in  the  immediate 
neighbourhood  of  Newcastle,  is  only  second  to  it.  Further, 
we  are  promised  that  the  North  Tees  station  which  is  now  in 
course  of  erection  will  out-distance  them  both  in  more  ways 
than  one.  In  a  more  particular  way  the  district  has  been  the 
home  of  the  steam  turbine,  of  the  ironclad  type  of  switchgear, 
of  various  devices  which  improve  distribution  and  of  several  of 
those  types  of  protection  whose  object  is  to  ensure  the 
necessary  continuity  of  supply. 

A  Mutual  Supply  System. 
It  has  always  been  the  policy  of  the  company  to  co-operate 
closely  with  the  other  industries  in  the  district  to  their  mutual 
advantage.  This  has  enabled  not  only  a  generating  station  to 
be  taken  over  from  a  coal  company  with  good  results  both  to 
the  supply  company  and  to  its  original  owners,  but  has 
made  possible  the  development  of  an  interesting  system  of 
using  waste  heat  from  coke  ovens  and  blast  furnaces  to  gen- 
erate electricity  for  the  supply  of  these  works  and  to  feed  into 
the  line  with  the  surplus.  This  arrangement  not  only  cuts 
down  the  generating  costs  of  the  system,  but  gives  the  par- 
ticular consumer  a  security  of  supply  which  he  would  not 
otherwise  obtain.  The  advantage  of  this  arrangement  was 
fully  emphasised  during  the  recent  strike. 

The  Need  for  Control. 
To  supply  over  such  a  large  area  in  such  a  variety 
of  ways,  however,  introduces  problems  of  its  own.  One 
of  these  lies  in  the  necessity  for  keeping  a  most  careful 
control  over  the  various  switching  operations,  so  that  these 
are  carried  out  with  an  eye  on  the  requirements  of  the 
district  as  a  whole.  For  this  pxirpose,  as  we  point  out 
elsewhere,  some  supervision  from  a  central  point  is  neces- 
sary. The  system  used,  which  has  been  extended  as  required, 
allows  a  close  touch  to  be  kept  with  everything  that  is  going 
on  in  the  whole  area,  and  ensures  not  only  an  equal  loading 
of  the  various  generating  plant,  but  continuity  of  supply  and 
freedom  from  danger  to  men  working  on  the  various  parts  of 
the  wide  network. 

An  Example  for  Other.s. 
We  have  no  doubt  that  there  are  some  who  will  see  a  reverse 
side  to  the  glowing  picture  we  have  painted.  It  may  be 
argued,  for  instance,  that  the  company  is  fortunate  in  oper- 
ating in  an  area  of  a  kind  whose  like  is  not  to  be  found  in  any 
other  part  of  the  country.  We  agree,  but  the  success  which 
they  have  achieved  has  not  been  obtained  at  all  easily.  While 
it  is  true  at  the  moment  colliery  owners  and  other  power  users 
are  waiting  their  turn  to  be  connected  to  the  system,  in  earlier 
days  the  idea  that  electric  power  could  help  in  the  develop- 
ment of  these  industries  was  scoffed  at.  The  war  and  in- 
dustrial troubles  has,  however,  taught  some  peoj)le  a  great  deal. 
The  same  state  of  affairs  which  is,  in  fact,  the  common  lot,  was 
found  when  attempts  were  made  to  develop  the  domestic  load. 
For  the  company,  while  connecting  on  the  one  hand  mine  motors 
of  large  horse-power,  have  not  neglected  to  employ  to  the 
utmost  that  great  outlet  for  electricity  which  comes  from 
applying  electricity  to  domestic  purposes.  So  much  is  this 
the  ca.se  that  in  Newcastle  it  has  been  necessary  to  adopt  an 
ingenious  system  of  alternating-current  interconnectors  to 
relieve  the  original  direct-current  network  of  the  load  now 
imposed  upon  it.  It  is  found  that  the  electric  heating  devices 
are  receiving  an  increasing  ajiplication,  for  reasons  with  which 
electrical  engineers  are  well  aware,  and  this  tribute  to  the  u.se- 
fulness  of  this  apparatus  in  a  town  whose  bleakness  during 
the  winter  months  is  proverbial  is  one  at  both  which  the 
company  and  electrical  engineers  generally  may  well  be  gratified. 


Taking  One's  Own  Medicine. 

It  may  be  added  that  the  Newcastle  Company  is  no  Peterkin 
(vide  B.E.D.A.'s.  latest  effort).  That  is,  it  believes  not  only 
in  the  electric  idea  for  its  consumers,  but  for  its  employees  as 
well.  The  erection  of  an  electrically-equipped  village  at 
Billingham  is  an  excellent  instance  of  taking  one's  own  medi- 
cine, and  we  have  no  doubt  that  the  result,  of  which  we  hope 
to  hear  something  in  due  course,  will  be  satisfactory  to  all 
concerned. 

We  hesitate  to  subscribe  the  obvious  moral  to  all  this,  which 
was  indeed  the  reason  why  this  article  was  written,  that  with 
the  will  there  is  no  real  reason  why  the  state  of  electrical 
affairs  which  exists  on  the  North-East  Coast  should  not  become 
general  throughout  the  country.  It  is  a  commercial  matter 
which  should  be  dealt  with  commercially. 


The  Telescope  and  the 
Microscope. 

It  is,  perhaps,  hardly  fair  to  the  Electricity  Commissioners 
"to  create  an  atmosphere"  by  discussing  in  any  detail  the 
proposals  that  have  been  put  forward  for  solving  the  com- 
plicated problems  connected  with  electricity  supply  in  London 
and  elsewhere.  These  they  are  now  considering,  we  might 
almost  prophesy,  with  feelings  of  despair,  were  it  not'  that 
they  have  not  yet  shown  themselves  lacking  in  courage.  But, 
in  any  event,  their  task  is  difficult  enough  without  troubling 
them  with  outside  suggestions.  Were  it,  in  fact,  possible 
to  enclose  them  in  a  vacuum,  accompanied  only  by  the  neces- 
sary sustenance  and. the  sheaf  of  documents  and  transcripts 
of  the  evidence  which  the  recent  Inquiry  ha;  thrown  up,  and 
to  insulate  them  entirely  from  those  aetheric  influences  which 
must  consciously  or  unconsciously  be  now  troubling  their 
deliberations,  in  the  midst  of  what  is  cynically  termed  the 
holiday  season,  we  should  not  envy  them  their  job. 

Some  General  Problems. 
Nevertheless,  we  propose  to  discuss  certain  problems  con- 
nected with  electricity  supply  in  London,  problems  which  also 
have  a  more  general  application,  not  primarily  from  what  may 
be  termed  an  inquiry  point  of  view,  but  in  the  most  general 
way,  in  the  hope  that  by  so  doing  we  may  throw  a  little  light 
on  certain  matters  which  are  now  difficult  and  obscure.  If  in 
so  doing  we  embarrass  the  deliberations  of  the  Commissioners, 
we  apologise  in  advance,  for  that  is  neith;r  our  intention  nor 
our  desire.  We  do  not,  however,  think  that  this  discussion 
will  have  that  effect,  for  the  questions  we  have  in  mind  need  only 
indirectly  trouble  the  Commissioners  at  all.  On  the  other 
hand,  they  must  be  the  first  duty  of  those  who  are  considering 
how  best  to  develop  their  individual  undertakings. 

An  Unwieldy  Monster. 
The  problem  of  electricity  supply  in  London,  as  viewed 
through  the  spectacles  of  the  inquiry,  appears  mainly  financial. 
The  sum  envisaged  to  secure  that  reorganisation  which  is 
sorely  needed  runs  into  many  millions,  while  the  engineering 
part  of  this  colossal  Siamese  twin  can  be  mea.sured  in 
thousands  of  kilowatts.  Here,  then,  are  two  problems  of  equal 
interest  and  equal  difficulty.  For  even  by  discarding  capital 
stations  for  the  time  being,  and  sticking  solely  to  an  inte  - 
Irtiking  policy  on  the  most  economical  lines,  large  sums  of 
money  will  have  to  be  raised  and  spent,  and  how  both  are  to 
be  done  in  the  wisest  way  is  not  yet  clear.  It  is,  however, 
evident  that  in  time  new  .stations  of  considerable  size  will  have 
to  be  erected  ;   but  where  and  by  whom  has  yet  to  be  decided. 
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though  the  problems  of  their  design  must  be,  and  are  already 
being,  tackled.  But  supposing  that  with  a  fairy's  wand  we 
could  in  a  moment  solve  these  two  problems,  straighten  out 
their  crooked  places  and  policies,  and  illuminate  their  darkest 
corners,  much  that  is  difficult  in  connection  with  electricity 
supply  in  London  would  still  remain,  and  to  the  expeiienced 
onlooker,  though  perhaps  difierent  in  appearance,  the  aspect 
would  seem  just  as  dark  and  difficult  as  it  is  at  present. 

An  Electrical  Parable. 
Leaving  aside  for  the  moment  finance  and  heavy  engineering, 
we  will  try  and  state  the  facts  as  we  see  them  in  the  form  of  a 
parable.  A  short  time  ago  a  description  appeared  of  a  tele- 
scope which  had  been  erected  at  Mount  Wilson  in  the  United 
States.  This  instrument  has  an  object  glass  some  100  in. 
across,  andbyitstars  whose  diameter  is  estimated  at  215000  OOJ 
miles  can  faintly  be  seen.  On  the  other  hand,  microscopes 
are  now  available  whereby  micro-organisms  of  almost  un- 
believable smallness  can  be  detected  and  watched  ;  and  it 
seems  within  the  range  of  possibilities  that  objects  which 
approach  molecular  size  wiD  shortly  become  visible  by  means 
of  some  such  device.  That  is  our  parable.  But  no  parable 
is  worth  its  salt  without  an  explanation. 

Looking  at  the  Stars. 

For  the  past  few  weeks,  in  London  at  any  rate,  we  have  all 
of  us  been  looking  at  the  electricity  supply  industry  through 
the  Mount  Wilson  telescope.  W^e  have  been  thinking  in 
millions  of  miles,  or,  to  change  the  metaphor,  our  brain  cells 
have  failed  to  respond  to  anything  smaller  than  1.5  000  kW  and 
many  thousands  of  pounds.  It  has  been  an  instructive  and 
suggestive  exercise.  But  the  time  has  come  when  we  must 
turn  from  the  telescope  to  the  microscope,  and  consider  the 
electricity  supply  problem  from  the  other  end.  If  not,  we 
shall  lose  our  true  perspective,  and  land  ourselves  in  fresh 
difficulties  just  when  v.'e  are  fondly  imagining  a  solution  is 
in  sight. 

Mr.  Merz,  who  in  quite  a  complimentary  way  may  be 
termed  the  Sir  Eric  Geddes  of  the  electrical  industry,  loves 
to  think  in  capital  stations  equipped  with  plant  supplied  at  £3 
per  kilowatt,  and  holds  as  a  reason  for  getting  such  plant  to 
work  withoat  delay  that  there  must  be  plant  available  to  meet 
the  demand  as  it  arises.  We  agree  with  him.  But  if  money 
is  to  spent  by  thousands  of  pounds,  we  should  equally  like  to 
be  assured  that  there  will  be  the  demand  efficiently  to  employ 
that  plant  when  it  is  ready  to  supply.  And  it  is  to  ensure 
that  this  shall  be  so  that  we  feel  that  no  time  must  be  lost  in 
giving  a  close  consideration  to  those  problems  of  distribution 
which  have  perhaps,  not  unnaturally,  been  a  little  neglected 
of  late. 

An  Interesting  Micro-Organism. 

If,  then,  we  consider  the  London  Electricity  supply  problem 
through  the  microscope  rather  than  through  the  telescope, 
we  find,  what  of  course  we  knew  before,  that  it  is  not  only  a 
medley  of  systems,  voltages  and  frequencies,  but  that  in 
many  if  not  in  most  areas  the  distribution  network  is  already 
too  small  to  perform  the  work  now  being  imposed  \ipon  it, 
and  that  it  must  certainly  be  largely  supplemented  before 
the  load  can  be  developed  to  any  great  extent.  Unless, 
therefore,  we  start  at  once  to  tackle  this  problem,  it  may 
arise  that  a  supply  will  be  available  at  the  outskirts  of  the 
district  from  some  capital  or  semi-capital  station  and  at  the 
same  time  there  will  be  no  adequate  means  present  to  distribute 
it.  To  make  a  supply  from  a  capital  station  available  in  such 
an  area  not  only  will  transforming  and  converting  machinery 
be  necessary  in  almost  every  case,  but  large  sums  will  have  to 
be  spent  both  in  laying  fresh  mains  and  in  supplementing 
those  which  at  present  exist ;    while  a  selling  campaign  will 


have  to  hi  staited  to  secure  consumers  to  take  advantage- 
of  the  new  facilities.  That  is  the  dual  problem  which  every 
undertaking  must  tackle  at  once  with  all  its  energy. 

Reorganisation  Necessary. 

Tiie  exact  nature  of  the  problem  to  be  solved  varies,  of  course, 
in  each  particular  area.  In  one  the  power  load  is  predominanfr 
both  in  extent  and  in  revenue-earning  capacity.  In  another 
the  lighting  (we  should  like  to  write  domestic)  load  is  the  staple. 
But  in  both  cases,  if  there  is  to  be  any  development  some 
reorganisation  of  the  distribution  system  is  necessary,  and' 
this  reorganisation  is  necessary  not  only  in  nearly  every 
supply  area  into  which  London  is  divided,  but  n  nearly  every 
supply  area  throughout  the  country.  This  can  only  fail  to 
be  true  if  electricity  supply  has  reached  saturation  in  a 
particular  area,  as  some  people  would  have  us  believe.  But 
then  there  is  no  need  either  for  capital  stations  or  wide  schemes 
of  interlinking. 

The  Future  Load. 

N:>\v,  as  we  have  said  before,  and  repeat  it  here  for  it  is 
not  yet  generally  realised,  the  domestic  load  is  the  load  of 
the  future.  Unfortunately,  or  is  it  fortunately,  in  this 
country  the  domestic  load  is  non-existent  with  a  few  exceptions 
even  in  London.  In  some  areas  the  power  load  is  predominant, 
but  there  are  obvious  limits  to  its  extension,  and  the  same 
may  be  said  of  lighting,  especially  in  the  West  End  of  London 
and  the  residential  districts  of  large  provincial  towns,  where 
saturation  is  being  rapidly  reached  and  where  a  revolution 
most  harmful  to  the  supply  authorities  concerned  may  occur 
if  the  introduction  of  the  J  W  lamp  is  to  take  place  on  a 
commercial  scale.  There  is  one  residential  area  where  this, 
problem  has  been  successfully  tackled,  and  there  is  no  reason, 
why  equal  success  should  not  follow  equal  enterprise  in  others. 
For  the  future  of  electricity  supply  in  London  with  its  miles 
of  residential  streets,  its  thousands  of  offices  and  shops, 
its  acres  of  docks  and  factories,  and  its  network  of  railways 
will  largely  depend  on  the  domestic  load.  But  that  domestic 
load  cannot  be  developed  with  safety  in  the  majority  of 
areas  simply  becaxise  the  network  has  been  designed  with  a 
view  to  a  lighting  load  only  and  a  very  insignificant  one  at 
that.  And  that  is  the  whole  point  which  nearly  every  supply 
engineer  has  to  tackle  even  at  the  expense  of  sleepless 
nights. 

A  Survey  of  Domestic  Requirements. 

At  the  microscopic  end  of  the  scale  the  problem  of  elec- 
tricity supply  in  London  therefore  resolves  itself  into  this  : 
ihe  need  for  a  careful  survey  of  the  electric  domestic  re- 
quirements of  each  area  and  of  each  street  and  house  in  that 
area.  A  consideration  of  the  probable  expansion  of  the 
housing  in  each  district  and  the  electrical  requirements  caused 
by  this  expansion.  A  judicious  tempering  of  the  results 
obtained  with  diversity  factor  and  the  laying  out  of  a  distri- 
bution system  based  on  the  figures  obtained. 

At  present  it  is  true  the  generating  plant  available  in 
London  is  not  equal  to  the  demand.  But  thousands  of  kilo- 
watts can  be  added  to  the  generating  plant  much  more  easily 
than  to  the  service  connections,  so  that  no  fear  need  be  felt 
on  that  score.  At  the  other  end,  however,  there  is  real 
ground  for  anxiety.  For  inadequate  distribution  systems 
not  only  prevent  necessary  expansions  but  introduce  risk 
of  a  cessation  of  supply.  And  continuity  must  more  and  mo.e 
be  considered  an  essential  in  the  future  of  electricity  supply. 

Fortunately  this  is  a  problem  which  requires  no  inquiry. 
A  reorganisation  on  the  lines  we  have  laid  down  can  be  under- 
taken by  each  undertaking  on  its  own  responsibility.  The 
Commissioners  have  in  hand  one  end  of  the  problem,  but  when 
it  is  solved  there  must  be  nothing  to  prevent  a  free  develop- 
ment as  speedily  as  possible. 
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All    Electricity    District    in    Being. 


Recent;  Developments    in    Power    Supply   on   the   North-East    Coast. 


•  StudonW  of  re.-ont  hiiipi'iiiii^s  in  tin-  i-ltvtricity  supply  world 
cannot  fail  to  have  noticed  itn  important  omission  from  tiio  areas 
<lclimitc4l  by  the  I'ommi'jjioMors.  We  refer  to  that  area  which  is 
commonly  known  a.4  the  N'orth-Kast  Coast.  This  comprises 
generally  the  oounti.s  of  Northumberland.  Durham,  and  a  part 
of  the  North  Rilii!_'  .f  V^ik^hire.  There  is  some  reason  for  wonder- 
ment in  this,  it  '  •  tv  curious  that  a  district  well  known  to 
l>o  one  of  the  1.  i  il  areas  not  only  in  this  country,  but 

in  the  world,  slit a  so  neglected.      But  the  solution  is  not 

liard  to  .seek,  for  it  may  be  said,  without  exaggeration,  that  the 
North-East  Coast  is  electrified  alreadv,  and  contAins  all  the  features 


ETcii  Map  of  the  Nohtii-East  Coast  System. 


which  are  Uk?ly  to  ba  foand  altintitsly  in  tha  dUtricts  which  arc  now 
with  a  g}}l  d:!}l  o!  hird  wirk  an.'!  circumlocution  trying  to  achieve 
birth.  • 

Th"  prc«»nt  state  of  developmsnt  ory  th?  Xorth-E«t  Cmt  is 
prinipiUv  due  to  thi  pre»8n33  of  suoh  funliraontal  indmtries 
a-i  c  p»l  ani  iron  minim,  iron  and  steal  minufaoture,  shipbuildini;, 
alkili  mikinj.  silt  min^i.  blast  furni';?j.  Hour  milling,  paper 
mikinz.  rop?  inikinr.  a^  well  as,  of  cojrs?.  llahtini  and  traction,  and, 
last  but  mt  loni,  electric  furnaces,  the  supply  of  which  has  special 
problenn  of  in  own.  .\I1  th'^j'i  are  industries  in  which  the  use  of 
ele:;tricity  plays  a  (^rcit  pirt.  but  it  would  be  unfair  not  to  add  that 
development  is  also  in  great  part  due  to  the  enterprise  of  the  supply 
corapanies.all  of  which  are  now  controlled  by  the  Nbwca3TLE-0S-Tv.se 
Electric  .Sctply  Compaxy,  Luiited.     It  is  indeed  no  exaggeration 


to  say  that  the  North-Knsl  Coast  was  the  pioneer  of  elcotrilied  areas, 
and  whether  we  consider  its  extent  or  the  number  of  kilowatt- hours 
consumed,  there  is  no  other  district  in  tlie  I'nited  Kingdom  that 
compares  with  il. 

A  Policy  of  Co-ohi>inatu)x.' 
Delving  further  into  the  history  of  the  development  of  the  New- 
castle Company,  it  is  interesting  to  discover  that  the  policy  foUowetl 
has  been  very  much  the  same  as  that  which  the  Electricity  Com- 
missioners lire  now  trying  to  introduce  into  the  country  generally. 
In  the  first  place  a  process  of  concentration  of  generating  plant 
took  place  which  involved  the  scrapping  of  a  number  of  tlie  smaller 
generating  stations.  'Pliis  jirocess  of  concen- 
tration was  brouglit  about  by  the  amalgamation 
of  the  Newcnstlc-onTyno  Klectiic  Supply  Com- 
pany with  the  County  of  Durham  j'^lectrio 
I'ower  Supply  Conii>any,  the  Cleveland  &  Dur- 
ham Electric  Tower  Company  and  several  other 
supply  undertakings.  The  interlinking  of  the 
transmission  and  di.stribution  systems  [of  the 
various  companies  logically  followed,  necessi- 
tating, in  some  coses,  an  alteration  of  pressure 
and  fre(|iiency.  It  is  interesting  to  note  that 
the  latter  has  now  been  standardised  at  40 
throughout  the  company's  area. 

The  Extent  of  the  Area. 

The  area  now  supplied  by  the  Newcastle  Elec- 
tric Supply  Company  and  its  a.s.sociate  under- 
takings is  shown  on  the  map  in  Fig.  1.  It 
covers  obout  14(H)  sijuare  miles.  It  falls  natur- 
ally into  live  sub-areas,  that  round  Newcastle, 
which  comprises  an  excellent  lighting  and  power 
load  of  the  usual  character,  especially  ship- 
building and  engineering  works,  and  a  growing 
domestic  load ;  that  on  the  banks  of  tho  river 
Wear  which  is  of  a  similar  nature  ;  that  round 
Middlesbrough,  where  there  is  also  an  extensive 
power  load  in  shipbuilding  yards  and  iron  and 
steel  works,  notably  at  tho  works  of  Messrs. 
Dorman  &  Long,  with  tho  usual  amount  of 
lighting  and  a  ciTtain  domestic  development  as 
will  be  seen  later  on.  'J'lie  other  two  areas  aro 
tho  Northumbrian  and  Durham  coal  fields  re- 
spectively. The  map  indicates  the  high-pressure 
cable  distribution  over  this  wide  area. 

Tho  accompanying  curves  (Eig.  2)  show  tho 
development  of  the  undertaking  riinco  1904.  It 
will  be  noticed  how  steady  and  rapid  the  pro- 
gress has  been.  A  notable  feature  of  this  progress 
is  tho  speed  with  which  disconnections,  duo  to 
cessation  of  work  in  munition  factories  and  other 
war  industries,  were  made  good  by  the  con- 
nection of  an  equivalent  amount  of  industrial 
]iowcr. 

A  Skicmino  Pauadox. 

We  have  said  above  that  the  Norlli-EostCoast 
is  what  an  electricity  district  should  be,  in 
epitome,  but  this  statemi-nt,  although  not  per- 
haps needing  (lunlification,  refpiires  a  certain 
amount  of  explanation,  owing  to  the  interesting 
policj'  that  has  been  followed  of  utilising 
the  waste  heat  from  the  numerous  coke 
ovens  and  blast"Jfurni<-e-i  in  the  area  for  the  purposes  of  generat- 
ing electricity,  this  electricity  b-ing  then  supplied  into  tho  system. 
At  first  sight  such  a  policy  seems  a  contradiction  of  the  modern 
notion  that  generation  should  bo  concentrated  in  a  few  large  stations, 
but  in  a  district  where  so  much  energy  is  ava.ilable  in  the  form  of 
waste  heat,  special  treatment  of  the  problem  is  required,  and  this  can 
be  given  without  affecting  the  truth  of  the  general  proposition.  t^Wc 
ni-ejj  only  add  that  the  policy  that  has  been  adopted  by  those 
responsible  for  the  fortunes  of  the  Newcastle  Company  has  been 
jastified  by  results. 

Judged  as  an  ideal  eleotricity  supply  area  the  North-East  Coast 
is,  however,  on  another  score,  not  without  its  bleraLshes,  for  though  a 
number  of  local  authorities  have  adopted  the  reasonable  policy  of 
taking  a  supply  in  bulk  from  the  company's  network  a  few  of 
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the  larger  corporations,  including  especially  Sunderland,  South 
Shields  and  Darlington  still  have  theii-  own  generating  stations, 
and  so  form  small  islands  in  the  otherwise  widespreading 
flood  of  the  Company's  activities.  In  addition.  West  Hartle- 
pool has  its  own  generating  station,  but  also  take  supply 
in  bulk.  It  is  interesting  to  speculate  what  will  be  the  eventual 
outcome  of  this  individuahsm. 

The  Company's  Coal-Fiked  Stations. 

Turning  to  the  generation  side  of  the  Company's  work,  a  short 
description  may  be  given  of  the  two  coal-fired  stations  in  the 
Newcastle  area,  which  are  situated  at  Carville  and  Dunston 
respectively  and  of  the  coal-fired  station  at  Philadelphia  where  coal, 
which  is  of  such  inferior  quality  that  it  is  unsaleable,  is  used.  In 
addition,  we  give  some  details  of  the  13  waste  heat  stations  which  are 
connected  into  the  system  at  various  points  in  the  Cleveland  and 
Dm-ham  portions  of  the  area  ;  this  concentration  being  due  to  the 
fact  that  the  coke  ovens  and  blast  furnaces  are  situated  in  these 
districts. 

The  Carville  power  station  of  the  Company  was  started  to  work  on 
July  1,  1904,  the  capacity  then  being  11  000  kW.  It  has  since  then 
been  repeatedly  extended,  ar^d  has  now  a  capa- 
city of  101  800  kW.  It  is  divided  into  "A" 
and  "  B  "  stations,  in  the  first  of  which  are 
installed  three  6  600  kW  Westinghcuse  turbo- 
alternators,  and  three  5  000  kW  and  two 
6  000  kW  Parsons  tmbo-alternators.  In  the 
"  B  "  station  there  are  five  11  000  kW  Parsons 
turbo-alternators.  Fig.  3  is  an  illustration  of 
this  station,  and  is  indicative  of  the  modern 
design  which  is  followed  throughout. 

At  the  time  it  was  first  built  Carville  was 
distinctly  novel  from  the  fact  that  each  main 
generator  with  its  auxiliary  plant  formed  a 
group  running  almost  as  an  independent  station. 
In  addition,  large  steam  turbines  and  water- 
tube  boilers,  of  what  were  then  the  most  modern 
type,  were  employed  and  an  independent  switch 
control  house  was  also  a  feature. 

The  Independent  Unit  System. 

This  complete  unit  system  has  been  earned 
through  all  the  Carville  extensions  up  to  the 
present  time,  that  is,  each  generating  set  has 
its  own  condenser,  exciter  and  set  of  boilers 
and  pumps,  while  on  the  electrical  side  there  is 
also  a  complete  set  of  independent  6  000/440  V 
transformers,  connected  through  a  switch  direct 
to  the  alternator  terminals,  and  a  low-tension 
distribution  board  controlling  the  alternator 
ventilating  fan  motor,  the  exhaust  valve  motor, 
the  air-pump  motor,  the  oil-pump  motor  and  the 
circulating  pump  motor,  this  last  being  situated 
in  a  pump-house  which  is  built  on  the  river- 
side. From  each  low-tension  distribution  board 
there  are  two  circuits  supplying  a  switchboard 
in  the  boiler-house  which  in  turn  controls 
circuits  supplying  the  economiser  'scraper 
motors,  the  stoker  motors,  the  induced-draught 
fans  and  the  ash  exhauster.  These  distribu- 
tion boards  are  arranged  in  pairs  with  inter- 
connecting leads  in  such  a  way  that  if  one 
machine  is  not  running,  its  auxUiaries  may  be 
driven  fi-om  one  of  the  others.  Each  pair  of 
generatuag  sets  has  a  common  boiler-house.  Fig.  2. 
coal  bunker,  chimney  and  railway  sidings,  and, 
indeed,  it  may  be  said  that  the  only  things 
common  to  the  whole  station  are  the  main  bus-bars  which  are  in 
duphcate,  the  circulating  water  system  which  is  also  in  dupUcate, 
and  the  railway  sidings. 

S-SVITCHOEAR  AND    BOILER   PlANT   AT   CaRVILLE. 

The  main  panels  in  Carville  "  B "  switch-house  are  of  Rey- 
rolle's  latest  "  M  "  type  ironclad  pattern.  In  this  design  the  con- 
ductors are  so  arranged  that  it  is  impossible  to  see  or  obtam  access 
to  live  apparatus,  and  in  its  general  robustness  the  switchgear  is 
emmently  suitable  for  dealing  with  the  large  quantity  of  power 
which  must  be  handled  m  modern  stations.  The  apparatus  is 
similar  to  that  instaUed  at  the  Dalmamock  station  of  the  Glasgow 
Corporation,  which  was  described  in  The  Electrician  of  Sept.  10, 
1920.  The  origmal  switchboard  in  the  Carville  "A"  station  is 
equipped  -nith  apparatus  manufactured  by  The  British  Thomson- 
Houston  Company,  Ltd.,  and  is  of  open-tj-jje    moulded  concrete 


&  Wilcox  cross-type  marine  water-tube  boilers,  each  with  an  eva- 
porative capacity  of  28  000  lb,,  and  16  Stkling  4  di-um  boilers,  each 
with  an  evaporative  capacity  of  33  000  lb.  In  the  "  B"  station  the 
steam-raising  plant  consists  of  12  Baboock  &  WUcos  cross-type 
marine  water-tube  boilers,  each  with  an  evaporative  capacity  of 
50  000  lb.  The  boiler  pressui-e  m  the  "  A  "  station  is  200  lb,,  and 
in  the  "  B  "  station  275  lb,,  an  interesting  example  of  the  way  in 
which  these  pressm-es  are  being  forced  up.  In  the  "  B  "  station  the 
steam  temperature  is  700°F. 

Dijnston  Power  Station. 

At  Dunston  station  the  general  lay-out  is  similar  to  that  just 
described  for  Carville.  Further  details  of  this  station  will  be  found 
in  The  Electrician,  Vol,  LXVII.,  p.  495,  and  Vol.  LXXIV.,  p.  643, 
At  present  it  contains  two  7  200  kW  A.E,G.  tm-bo-altemators, 
one  6  250  kW  Brown-Boveri  turbo-alternator,  one  13  200  kW  Brown- 
Boveri  turbo-alternator  and  three  15  000  kW  Parsons  turbo-alter- 
nators. The  last  of  these  is  now  in  course  of  erection,  making  the 
total  station  capacity  78  850  kW.  J-  ■ 

The  steam-raisiog  plant  consists  of  24  Babcock  &  WUcos  cross, 
type  marine  water-tube  boilers,  each  with  an  evaporative  capacity 
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The  steam-raising  plant  in  the  "  A  "  station  consists  of  10  Babcock 


Chart  showixg  Total  Horse  Power  connected  in  North  East  Coast  Area 
to  Dec.  31,  1920. 


of  30  0001b.,  and  of 'four  Babcock  &  Wilcox  land-tj'pe  gas-fired 
boilers,  each  with  an  evaporative  capacity  of  16  000  lb.  The  boiler 
jiressm-e  in  each  case  is  200  lb,  and  the  steam  temperature  600°F. 

As  an  aid  to  generation  this  station  is  supplied  with  gas  from  a^ 
coking  plant  \\  mUes  away  through  a  14  in,  pipe,  and  is,  therefore,- 
at  once  a  coal-fired  station  and  a  gas-fired  station.  It"  should  be 
pointed  out  that  Dunston  is  on  the  opposite  side  and  higher  up  the 
Tjaie  than  Carville  and  was  originally  designed  to  balance  the  latter 
in  supplying  the  Newcastle  area.  The  interconnection  of  the  two 
stations  is  effected  by  cables  through  a  tunnel  under  the  Tyne 
constructed  by  the  company  specially  for  this  purpose ;  also  by 
cables  across  the  King  Edward  and  High  Level  bridges  of  the 
North-Eastern  Railway,  and  finally  by  cables  laid  direct  in  a 
specially  dredged  trench  in  the  Tyne  river  bed. 

It  should  be  further  added  that  Dunston  was'one~of  the  first 
generating  stations  to  be  provided  with  a  separate  switch-house. 
This  consists  of  a  buildmg  135  ft,  long  by  33  ft,  broad  and  32  ft. . 
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iigh.  It  has  two  floors  and  is  dirided  into'two  divisions,  one  of 
which  is  devoted  toj^the  switchgear  itself,  while  the  other  provides 
accommodation  for  offices  and  the  control-room. 
The  Phil.*.delphlv  Station-. 
Philadelphia  is  a  coal-fired  station  using  in  the  main  an  inferior  class 
of  coal  knomi  in  the  district  as  "  refuse  coal,"'  for  which  there  is 
little  or  no  demand.  The  station  is  the  property  of  the  Lambton 
and  Hetton  Collieries,  Ltd.,  but  is  operated  by  the  Newcastle  Companj' 
on  their  behalf,  the  current  generated  being  used  for  the  supply  of 
the  collierj'  company's  mines,  the  surplus  current  being  supplied 
into  the  Newcastle  Company's  system.  By  such  an  arrangement 
the  colliery  company  is  relieved  of  all  responsibility  and  incon- 
venience in  generating  their  own  current  and  at  the  same  time,  due 
to  the  station  being  interconnected  with  the  Power  Company's 
^general  system,  they  are  able  to  obtain  a  standby  supply  in  case  of 
necessity.  Philadelphia  contains  two  6  250  kW  Howden-Vickers 
-sets  and  two  2  000  k\V  Parsons  sets.  The  steam-raising  plant  con- 
■sists  of  12  Babcock  &  WUcox  land-tj-pe  boilers  with  an  evaporative 
•capacity  of  20  000  lb.  working  at  200  lb.  steam  pressure  and  a 
temperature  of  650°F.     Arrangements  are  made  whereby  surplus 


The  iirst  of  these  stations  to  be  erected  was  that  at  Blaydon, 
where  are  installed  a  2  950  kW  Parsons  geared  turbine  and  a 
1  200  kW  Parsons"  direct-driven  turbine.  These  turbines  are 
supplied  by  steam  from  five  Bibco?k  and  Wilcox  land-tj'pe  water- 
tube  boilers,  with  an  evaporative  capacity  of  16  000  lbs.  which  are  tired 
by  waste  heat  and  gas  from  SO  coke  ovens  o\vned  by  the  Priest  man 
Colliery  Company.  The  gas  liberated  in  the  process  of  coking  is 
most  of  it  burnt  under  the  ov  ns,  the  products  of  combustion  before 
reaching  the  chimney  being  used  to  heat  the  boilers.  The  remainder 
of  the  gas  not  required  by  the  ovens  is  burnt  under  the  boilers  in 
Merz  type  burners,  which  are  designed  to  give  complete  combustion 
with  a  varying  quality  and  quantity  of  gas  without  the  introduction 
of  more  than  a  minimum  of  excess  air.  The  station  is  fitted  with 
cooling  towers  owing  to  the  absence  of  a  satisfactory  water  supply. 
The  steam  from  the  boilers  is  superheated  before  it  is  used  in  the 
turbines,  and  in  the  case  of  the  geared  turbine  it  is  reheated  before 
it  enters  the  low-pressure  cylinder. 

Port  Cl.vren'ce,  Ayresome,  Tees  Bridge  and  Xewport. 
The  Port  Clarence  and  A>Tesome  Waste  Heat  Stations  are  similar. 
They  each  contain  one  2  4<)0  kW  mixed  pressure  turbine,  which  is 


Fig.  3. — Interior  of  Carville  '-B"  Ge   esating  St.itios  showing  Xckbu-Alternators. 


•gas  from  the  colliery  companies'  coke  ovens,  can  be  used  under  two 

•of  the  boilers. 

It  may  be  added  that  the  station  is  shut  down  at  week-entls.  It 
is  al.-o  interesting  from  the  fact  that  the  generating  plant  was 
changed  over  from  operating  at  a  frequency  of  50  to  the  standard 
of  40  in  order  to  make  its  connection  with  the  main  system  possible. 
For  economic  reasons  the  decision  of  the  Collieries  Company  to 
arrange  with  the  Power  Company  to  ojierate  their  generating  station 
is  to  be  commended.  By  doing  so  thej-  are  not  only  able  to  take 
advantage  of  the  resources  of  the  supply  company,  but  are  at  the 
same  time  rid  of  any  responsibility  with  regard  to  generation,  both 
very  important  factors. 

Detaii^  of  the  Waste -he-vt  Stations. 
The  positions  of  the  variotis  waste-heat  stations  of  the  Company 
are  shown  on  the  map  (Fig.  1).  With  one  or  two  exceptions  they 
all  generate  at  3  000  V,  whence  the  premises  on  which  they  are 
installed  are  supplied  directly,  the  suiplus  to  the  main  system  being 
led  out  through  step-up  transformers. 


driven  by  exhaust  steam  from  blast  engines  at  li  lb.  gauge.  They 
also  take  any  surplus  steam  at  high  pressure  from  the  boilers  in  the 
ironworks,  which  are  fired  by  blast  furnace  gag.  At  Tees  Bridge 
Waste  Heat  Station  there  is  one  1  250  kW  low  pressure  turbine, 
which  receives  exhaust  steam  in  the  same  way  from  the  adjacent 
ironworks,  while  at  Xewjiort  there  is  one  500  kW  Brush  non-con- 
densing high-pressure  turbo  alternator  ;  two  1  280  kW  Westinghouse 
and  two  1  350  kW  Willans  low-pressure  turbo-alternators.  The 
latter  are  driven  by  exhaust  steam  from  blast  fiu-nace  blowing  engines, 
supplemented  by  the  exhaust  from  the  Brush  high  pressure  machine. 
An  Ixterestiso  Arrangeme>-t. 
At  the  waste  heat  station  situated  at  Messrs.  Dorman  &  Long's 
steel  works  at  Warrenljy  there  is  one  2  000  kW  mixed-pressure 
turbfae  and  one  3  000  kW  mixed-pressure  turbine.  These  turbines 
are  run  with  exhaust  steam  from  the  cogging  mill  engines.  The 
latter  engines  exhaust  into  accumulators  from  whence  the  turbines 
are  fed.  This  is  necessary  from  the  fact  that  cogging  is  an  inter- 
mittent operation,  and  were  some  arrangement  of  this  kind  not  made 
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the  supply  of  steam  to  the  turbines  would  be  very  in-egular.  While 
the  cogging  engine  is  not  at  work  high-pressm-e  steam  is  fed  direct 
to  the  turbines,  the  change-over  from  one  type  of  supply  to  the 
other  being  effected  by  a  relay,  which  is  operated  by  the  pressm'e 
in  the  accumulators  in  conjimction  with  a  governor.  At  the  iron- 
works of  Messrs.  Dornian  &  Long,  at  Kedcar,  are  installed  one  1  000 
kW  and  one  750  kW  niLxed  pressure  turbines.  These  work  off  the 
exhaust  from  the  blast  engines,  and  also  any  sm-plu.s  steam  that 


Fig.  4. — Engine  Room  at  BL-iyooN  Waste  Heat  Station. 


may  be  available  direct  from  the  boilers.  It  will  be  gathered  from 
these  details  that  the  use  of  waste  heat  is  not  without  its  difficulties, 
and  give  rise  to  a  number  of  problems  which  have  to  be  solved  more 
or  less  ingeniously. 

At  Shotton  colliery  there  is  one  1  000  kW  low  pressure 
tm'bine,  which  is  driven  by  the  exhaust  steam  torn  compressors 
and  winding  engines,  accumulators  being  used  in  the  same  way  as 
described  above.  The  Horden  "  A  "  station  is  exactly  the  same  as 
that  at  Shotton  colliery,  while  in  the  Horden  "  B  "  station  is  one 
3  000  kW  turbine,  which  is  driven  by  steam  from  boilers  fired  by 
coke-oven  gas. 

At  Bankfoot  there  are  two  1  450  kW  and  two  1  500  kW  turbo- 
alternators.  Two  of  these  are  high-pressure  self-contained  machines  ; 
the  other  two  operate  separately,  but  are  inter-dependent  in  that 
one  alternator  is  driven  by  a  high-pressvue  tiubine  from  which 
exhaust  steam  is  supplied  to  a  low-pressure  tm'bine  driving  the  other. 
At  Bowden  Close  there  are  two  2  400  kW  high- pressure  tui  bines, 
which  obtain  steam  from  boilers  fired  by  gas  and  waste  heat,  this 
fuel  being  supplemented  by  tar  burnt  in  licjuid  fuel  burners.  At 
Weardale  there  are  four  1  500  kW  high- pressure  turbines  and  one 
1  250  kW  Fullagar  patent  balanced  gas  engine,  the  latter  ruimiiig 
on  coke  oven  gas.  The  steam  for  the  tiu-bines  is  obtained  by  burning 
coal  under  the  boOers  in  conj  unction  with  coke  oven  gas,  or  coke  oven 
gas  may  be  used  separately.  Typical  views  in  a  waste  heat  station 
are  given  in  Figs.  4  and  5. 

The  Adva^'taoe  of  the  Waste  Heat  Policy. 
The  remarks  which  we  have  made  above  regarding  the  policy 
adopted  by  the  owners  of  the  Philadelphia  station  apply  equally 
to  those  concerns  which  supply  the  Companies  with  waste  heat. 
By  so  doing  they  are  enabled  to  enjoy  the  resom'ces  of  a  very  large 
electricity  supply  concern,  and  are  at  the  same  time  rid  of  any 
resportsibUity  for  generating  the  electrical  energy  they  require. 
The  advantages  of  this  policy  were  very  evident  duruig  the  recent 
stoppage  of  the  coal  mines,  those  concerns  which  were  connected 
to  the  company's  mains  being  enabled  to  continue  operations 
without  anxiety  regarding  theii'  jjower  supply. 

As  mentioned  above,  the  practice  is  made  of  supplying  the  manu- 
facturers on  whose  premises  waste  heat  stations  are  built  with 
electrical  power  at  the  generated  pressure,  and  generally  it  may  be 
said  that  the  whole  problem  of  the  proper  utilisation  of  waste  heat 
has  been  dealt  with  in  the  most  efficient  manner,  so  that  the  axiom 
that  generation  must  be  concentrated  in  as  few  a  number  of  places  as 
possible  is  subject  to  a  very  striking  exception  on  the  North  East 
Coast.  Such  a  policy,  of  course,  is  not  of  universal  application,  and 
depends  entirely  on  the  natiu-e  of  the  industries  in  any  particular 


area,  for  only  in  districts  where  there  are  coUieries  or  iron  and  steel 
works  is  it  possible  to  obtain  a  surplus  power  in  this  way.  It  may  be 
added  that  the  largest  possible  size  of  machines  is  always  used  in 
these  stations,  so  as  to  absorb  the  waste  heat  in  the  most  efficient 
way.  Where  apparent  exceptions  to  this  rule  are  visible  in  the 
course  of  our  description  they  are  due  to  the  fact  that  the  stations 
have  been  extended  owing  to  more  waste  heat  becoming  available 
than  was  originally  estimated. 

FuTUKE  Generating  Stations. 
With  regard  to  the  future  development  on 
the  generating  side  of  the  company's  activities, 
it  is  probable  that  this  will  take  the  form  of 
the  erection  of  further  coal-fired  stations,  rather 
than  in  developing  the  waste  heat  idea,  as  the 
latter,  though  economically  sound,  is  capable 
only  of  small  and  relatively  limited  application. 
At  the  present  moment  a  large  coal-fii'ed  station 
is  Hearing  completion  on  the  banks  of  the  Tees, 
near  Stockton,  with  a  view  to  equahsing  the 
generating  needs  of  the  MidcUesbrough  area,  and 
in  the  distant  futme  it  is  not  improbable  that  a 
further  generating  station  will  be  required  in  the 
extreme  north  of  the  area  to  carry  not  only  the 
increasing  load  there,  but  to  assist  in  greater 
equalisation. 

Distribution  System. 
The  distribution  system  of  the  company  is  yet 
another  example  of  the  way  the  supply  of  elec- 
trical energy  has  developed  on  the  North  East 
Coast  since  the  earliest  days.  The  origmal  dis- 
tribution system  of  the  company  was  designed 
tor  the  supply  of  Newcastle  only,  and  consisted 
of  a  single-phase  alternating  current  network 
supplying  current  at  2  000  V  with  transformers 
on  individual  consumer's  premises.  As  will  be 
seen  a  little  later  on  an  interesting  reversion  to 
this  arrangement  is  shortly  to  be  employed. 
With  the  extension  of  the  company's  activities,  a  6  000  V  three- 
phase  trunk  network  was  laid  down,  through  which  energy  for  use 
in  the  works  and  shipyards  in  the  Newcastle  area  was  supplied. 
This  was  stepped  down  to  440  V  at  the  works,  while  a  supply  for 
power,  lighting  and  traction  was  also  given  through  the  same 
network  and  suitable  converting  plant  at  240  and  480  V  direct 
current.  The  supply  to  the  North  Eastern  Pvailway  suburban  lines, 
which  began  in  1903,  is  given  through  a  system  of  6  000  V  three- 
phase  cables,  which  feed  the  railway  sub-stations,  whence  direct 
cmrent  at  600  V  is  deUvered  to  the  third  raU. 


Fig.  5. — 6  000  V  Switchboard  at  Blaydon  Station. 

As  time  went  on  additional  6  000  V  cables  were  laid  over  the 
high-level  bridge  at  Newcastle,  this  pressure  being  fomid  sufficiently 
high  for  the  piu'pose  as  long  as  supj>ly  was  confined  to  the  Newcastle 
area  and  the  adjacent  neighbourhood.  With,  however,  the  spreading 
out  of  the  company's  activities  into  the  county  areas  of  Northumber- 
land and  Durham,  the  what  was  in  those  days  very  daring  step  was 
taken  of  raising  the  transmission  voltage  to  20  000  V.  This  step 
received  further  justification  from  the  fact  that  it  enabled  the  thre©^ 
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•companies  then  operating  in  the  counties  to  interconnect  their 
systems,  and  thereby  to  obtain  the  greater  economies  and  additional 
security  of  supply  which  result  from  interlinking,  a  policy  which, 
as  is  obvious  from  this  article,  has  since  been  followed  to  the  fullest 


The  overhead  system  is  gradually  increasing  in  length  and  impor- 
tance, and  in  the  original  lines  is  usually  carried  on  wooden  A  poles, 
H  poles  being  used  for  terminal  purposes  and  where  the  lines  cross 
roads.     In  all  recent  lines  the  conductors  are  carried  by  H  poles 


^jii&itt 


Fig.  6. — View  of  a  Typical  Pole  Linb  on  the  Newcastle  System. 


possible  extent.     Due  to  the  increasing  demand,  the  companies  are 
now  arranging  to  adopt  a  still  higher  pressiu:e  for  main  transmission_ 

•»-  -  Interlinking  Abhangements. 

Interlinking  was  facilitated  by  building  a  tunnel  underneath 
the  river  Wear,  similar  to  that  already  constructed  under  the  river 
Ty  ne,  whence  an  underground  cable  was  laid  to  the  north  bank  of  the 
Tees,  the  actual  connection  of  the  original  Newcastle  and  Durham 
company  with  the  Cleveland  company's  system  bsing  effected  at  this 
point.  The  inter-connection  which  is  tapped  for  supply  where  neces- 
sary, is  made  up  as  follows:  14  480  yards  of  01.5  sq.  inch  cable  and 
32  000  yards  of  01  sq.  inch  cable,  the  latter  being  divided  into  six 
sections,  varying  in  length  from  8  405  yards  between  South  Hyton  and 
Ryhope,  to  1  882  yards  between  Easington  and  Shotton.  Since  then, 
as  shown  on  the  map,  connection  has  been  made  the  more  secure  by 
laying  additional  interconnector  cables  between  Carville  and  Case- 
bournes,  where  the  generating  pressure  of  II  000  V  of  the  Cleveland 
system  is  stepped  up  to  the  standard  transmission  pressure  of  20  000  V. 

Another  interesting  interconnector  cable  is  that  which,  as  wUl 
be  noticed  on  the  map.  runs  from  Bankfoot  waste  heat  station  to 
Castle  Eden,  via  Bowden  Close  and  Spennymoor.  This  intercon- 
nector is  run  overhead,  and  has  a  total  length  of  4.'5  000  yards,  varj'ing 
in  area  from  OO.i  to  0-1.5  sq.  inch,  the  longest  section  being  14  500 
yards  and  the  shortest  6  300  yards. 

Details  of  the  Transm.ssion  System. 

The  company's  area  is  supplied  through  580  miles  of  high-pressure 
underground  cable  and  150  miles  of  high- pressure  pole  lines.  The 
greater  part  of  the  20  000  V  distribution  network  is  laid  under- 
ground, paper- insulated  lead-covered  cables  being  em])loyed. 
'J'he  underground  system  is,  of  course,  invariably  emploj-ed  in 
the  city  area  and  the  surrounding  congested  districts  and  is  largely 
used  at  other  places,  notably  on  the  Middlesbrougli  interconnector. 
Short  lengths  of  cable  are  also  frequently  emploj-ed  where  the  trans- 
mission lines  cross  important  main  roads.  Except  on  the  older  part 
of  the  networks,  the  cable  is  armoured,  and  is  laid  direct  in  the 
ground,  being  protected  from  damage  by  wooden  planking  when 
laid  along  the  public  roadway. 

Where  underground  cables  are  u.sed  in  the  mining  districts,  and 
8ub.sidences  are,  therefore,  not  uncommon,  a  good  deal  of  trouble 
was  at  first  experienced  owing  to  the  copper  cores  of  the  cable  buck- 
ling or  pulling  at  the  joints  and  breaking  down,  or  open-circuiting   Fid.  7. — View  oi-  tiik  Steel  Pole  Lixe  between  Seton  Burn  and 
in  consequence.     This  lias  now  been  overcome  by  the  use  of  a  special  Hazlerioo. 

expansion  joint,  known  as  the  Vernier  joint,  consisting  of  strips  of 

flexible  copper  braid  laid  longitudinally  along  the  conductors  and      throughout.     A   typical   pole   line    is   shown   in   Fi,4.    6.     In   an 
tlien  bound  tightly  with  copper  mre,  the  joint  being  afterwards      exceptional  case,  however — i.e..  from  Seaton  Buin  to  Hazchigg,  a 
soldered.     Joints  made  in  this  way  greatly  increase  the  conductivity       steel  pole  line  is  employed  (see  Fig.  7). 
of  the  cable  as  compared  with  ordinary  types.  As  is  well  known,  the  Newcastle  company's  system  forms  the 
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pioneer  example  of  the  employment  of  the  well-known  Merz-Price 
protective  arrangements,  which  have  been  used  extensively  both  for 
overhead  and  undergroimd  lines,  while,  in  addition,  the  split  con- 
ductor protective  system,  known  as  the  Merz-Hunter,  has  also  been 
employed,  one  or  other  of  the  two  systems  being  used  in  accordance 
with  the  circumstances  of  each  case. 

Low-tension  Networks. 
As  regards  low-tension  networks  in  Newcastle,  the  main  lighting, 
power  and  domestic  network  is  on  the  three  wue  continuous-current 
system,  with  440  V  across  the  outers.  Owing  to  the  development 
which  has  taken  place  during  recent  years,  this  system  has  now 
become  loaded  up  to  its  safe  limit,  not  only  due  to  the  increasing 
numbers  of  new  consumers,  but  to  the  fact  that  existing  consumers 
have  added  to  their  demands  by  employing  electricity  for  heating 
and  cooking  pm'poses.  This  is  especially  the  case  with  the  local 
restaurants,  where  electric  cooking  is  becoming  common  practice. 
To  overcome  this  strain  on  the  network  without  undue  expenditui'e, 
the  interesting  arrangement  has  been  made  of  laying  a  sjiecial 
6  000  V  three-phase  interconnector  cable  across  the  centre  of  the 
city.  Prom  this  cable  tappings  are  made  at  convenient  points,  and 
transforming  stations  are  there  erected  on  the  premises  of  large 
blocks  of  offices  and  shops.  From  these  transforming  stations  a 
single-phase  supply  is  given  to  the  large  consimiers  themselves  and 
to  other  adjacent  consumers.  In  this  way  large  blocks  of  lighting 
and  domestic  load  will  be  supplied,  and  while  the  power  load  de- 
manded for  lifts  and  other  uses  will,  of  coiu'se,  continue  as  at  present 
to  be  on  the  direct-current  system,  the  change  over  will,  it  is  hoped, 
relieve  the  existing  networks  to  a  sufficient  extent  to  allow  for  a 


considerable  time  to  come  existing  consumers  to  extend  and  fresh 
consumers  to  be  taken  on  to  the  mains.  This  question  of  distribu- 
tion is,  indeed,  one  of  the  most  pressing  the  company  has  to  face 
just  now,  and  it  is  interesting  to  see  the  ingenious  way  in  which  it 
is  being  met. 

In  certain  country  districts,  notably  Bolden,  Whickham,  Washmg- 
ton,  Birtley  and  Ponleland,  low  tension  distribution  for  lighting 
and  other  requirements  is  made  on  the  overhead  system,  special 
attention  being  paid  to  carrying  out  the  work  in  accordance  with 
the  amenities  of  the  district.  In  some  instances  steel  lattice  poles 
are  used  throughout  with  this  object. 

Telephone  System. 
In  order  to  operate  the  special  form  of  system  control  described 
later,  the  Newcastle  company  has  a  very  extensive  and  complete 
telephone  system  connecting  up  its  power  stations,  sub-stations  and 
administrative  offices.  This  system  consists  of  550  telephone 
instruments  and  the  cables  forming  it  are  invariably  carried  on  the 
pole  lines  or  laid  with  the  transmission  cables,  insulated  cable  being 
used  for  the  purpose  in  every  case.  This  telephone  system  is  laid 
out  with  a  sufficient  margin  for  futme  extensions,  and  no  trouble 
has  been  experienced  owing  to  its  contiguity  to  the  high-tension 
lines,  as  high  impedance  "  chainage  coils  ''  have  been  fitted  between 
pairs  wherever  inductive  interferences  might  be  expected.  Troubles 
with  the  crystallisation  of  the  lead  sheath  on  pole  lines  caused  by 
movements  due  to  unequal  wind  pressm'e  have  also  been  eliminated 
by  the  use  of  a  special  leather  hanger. 

{To  be  concluded.) 


Partial    Demagnetisation : 

Its  Influence  upon  the  Permanency  of  Magnets. 


If  a  piece  of  steel  in  the  shape  of  a  bar  or  horse-shoe  is  mag- 
netised to  saturation,  and  then  left  for  several  days,  its  residual 
magnetic  flux  is  reduced  to  a  certain  extent,  and  this  change  of 
flu.x  gradually  becomes  less  and  less.  This  phenomenon  of 
magnetic  "  ageing  "  is  to  a  greater  or  lesser  degree  observed 
when  using  all  the  known  sorts  of  magnetic  steel.  There  are, 
however,  several  methods  of  obtaining  a  really  permanent 
magnet,  which  does  not  change  its  force  with  time,  is  insensible 
to  mechanical  shocks,  weather,  and  the  effects  of  external 
magnetic  fields. 

One  of  them  is  as  follows  :  The  magnet  magnetised  to 
saturation  is  left  for  several  months  and  even  years,  until 
its  molecules  attain  the  stationary  state  and  there  is  no 
further  residual  flux  decrease.  The  second  method  gives  a 
quicker  result.  In  order  to  make  the  magnet  really  per- 
manent it  is  exposed  to  artificial  "  ageing."  For  this  purpose 
the  magnet  is  kept  in  boiling  water  for  20  to  24  hours,  and  is 
then  exposed  to  mechanical  shocks,  &c. 

Paetiai  Demagnetisation  and  Ageing. 

The  partial  demagnetisation  of  magnet,  pre\'iously  magnet- 
ised up  to  saturation,  gives  approximately  the  same  efiect  as 
the  artificial  "ageing."  This  pecu- 
liarity of- partial  demagnetisation  has 
been  known  for  a  long  time,  but  the 
Value  of  the  relation  between  the  loss 
of  magnetism  from  shocks  and  the 
efiects  of  outside  magnetic  fields  and 
the  degree  of  partial  demagnetisation 
has  notbeen  up  to  now  ascertained. 
The  subject  of  the  present  investiga- 
tion is,  therefore,  to  find  these  rela- 
tions, and  to  discover  by  several  ex- 
amples that  degree  of  partial  de- 
magnetisation which  gives  the  mini- 
mum loss  of  magnetism. 

For  this  purpose  three  horse-shoe 
magnets  of  equal  size,  but  of  different 
chemical    composition     were    tested. 


Br  PROF.  CLAUDIUS  SHENFER 

(Of  Moscow  University). 

Magnets  ^'l  and  A^2  were  of  steel  and  jV3  of  cast-iron.     All 
samples  were  hardened  in  water. 

Fig.  1  shows  one  of  these  magnets.  Table  I.  gives  the 
coercive  force  fl'^-,  residual  magnetic  induction  at  the  closed 
magnetic  circuit  Be  and  residual  induction  on  open  mag- 
netic circuit  B  for  the  test  magnets.  The  closing  of  magnetic 
circuit  of  a  horse-shoe  magnet  was  affected  by  means  of  a 
piece  of  soft  iron  with  polished  surfaces. 
Table  I. 


-S4- 


u 


.V 
of  magnet. 

B.. 

B. 

H,.        l         Material. 

1 
.3 

11  700 
10  400 
5  700 

7  200 

8  000 
.3  800 

43                  Steel. 
50                  Steel. 
50                  Cast  iron. 
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Experimental  Details. 
The  course  of  the  experiments  was  as  follows  : — • 

(1)  The  horse-shoe  magnet  was  magnetised  up  to  saturation 
by  means  of  two  magnetising  coils  set  on  each  pole  A  (in 
Fig.  1)  of  the  magnet  (the  magnetic  circuit  being  closed  by 
the  armature). 

(2)  After  the  armature  had  been  removed  and  the  magnetic 
circuit  having  thus  been  opened,  the  residual  induction  B  was 
measured  by  means  of  a  ballistic  galvanometer. 

(3)  After  mechanical  shocks  (the  magnet  being  dropped 
ten  times  from  a  height  of  1  m.  on  to  a  pinewood  plank)  the 
residual  induction  B  was  measured,  and  the  percentage  decrease 
in  magnetic  induction  was  found  to  be 

7.=^'.  100. 

(4)  The  magnet  was  again  magnetised  to  saturation,  and 
then  partially  demagnetised  in  a  constant  magnetic  field  H^ 
(the  magnetisation  and  the  partial  demagnetisation  being 
effected  in  a  closed  magnetic  circuit).  The  residual  induc- 
tion Bd  (on  open  magnetic  circuit)  was  then  measured,  and  the 
percentage  decrease  caused  by  the  partial  demagnetisation 
was  found  to  be  n_  r  , 

(5=^^^P  .  100. 
B 
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(5)  After  the  same  mechanical  treatment  of  magnet  as  above 
its  residual  induction  Ba  was  measured  and  the  loss  of  mag- 
netism was  found  to  be 

(6)  The  tests  given  in  (4)  and  (5)  were  afterwards  repeated 
with  different  demagnetising  forces  Hd- 


^20% 
Fig.  2. — ^ExpERrMENTAi.  EEStrLTs  from  Magxet  No.   1. 

Table  II.  shows  results  of  testing  the  magnet  N  1,  and  Fig.  2 
is  based  on  these  data,  and  indicates  how  the  value  of  yand 
■d  depend  on  the  demagnetising  field  Ha- 

Table  II. 


Percentage 

After  mag- 

After 

Percentage 

induction  ] 

Demag- 

met isation 

partial 

After 

loss 

decrease  due 

netising 
6eld. 

to  satu- 

demag- 

shocks. 

due  to 

to   partial  J 

ration. 

netisation. 

shocks. 

demag- 

,  netisation. 

fld. 

B. 

Bd- 

B^'. 

S.. 

s. 

0 

7  200 

7  200 

6  980 

305 

0 

15 

7  200 

7  200 

7  030 

2-37 

0 

30 

7  200 

7  200 

7  010 

2-67 

0 

32 

7  200 

7  200 

6  980 

305 

0 

37 

7  200 

7  070 

6  970 

1-42 

2-23 

35 

7  200 

'6  860 

6  800 

0-88 

4-70 

36 

7  200 

6  520 

6  710 

0-76 

9-40 

38 

7  200 

5  750 

5  760 

017 

20-2 

40 

7  200 

4  680 

4  670 

0-21 

350 

42 

7  200 

3  170 

3  170 

0 

57-5 

natiug  current  pressure  being  in  one  case  v=2'V  (curve  y^)) 
in  the  other  — r=14V*  (curve  ^3).  During  this  test  in 
the  alternating  field,  the  magnetic  circuit  was  open. 

It  is  obvious  from  Fig.  2  that  curves  y.^  and  j'3  cross  the 
abscissae  axis  at  the  same  point  Hri=i'2-2;  after  this,  they 
pass  into  the  region  of  negative  ordinates  ;  i.e.,  by  partially 
demagnetising  the  test  ])iece  in  a  magnetic  field  of  H,i>i2-2 
and  then  exposing  the  magnet  to  the  efiect  of  an  alternating 
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Explanation  of  the  Curves. 

Fig.  2  shows  that  curves  yi  and  5  when  ffj  <  32  run  parallel 
to  the  abscissae  axis.  We  can  explain  these  curves  by  examin- 
ing Fig.  3,  which  represents  part  of  a  hysteresis  loop 
and  the  "  shear  line  "  OA  for  the  magnet  A'l  ;  this  figure 
shows  that,  after  the  armature  has  been  taken  off,  the  residual 
induction  diminishes  from  023  =  11700  to  O£^=7200,  due 
to  the  demagnetising  efiect  of  ''  free  "  poles  of  the  magnet  ; 
when  demagnetising  the  magnet  (after  taking  off  the  arma- 
ture) by  the  field  H,,,  which  is  less  than  OC=32,  the  same 
value  of  residual  induction  =0.fi' is  always  obtained ;  but  we 
obtain  a  residual  induction  less  than  OE  only  when  we 
demagnetise  the  magnet  by  a  field  H,i>OC. 

Curves  ^2  and  y^  in  Fig.  2  were  obtained  by  testing  the  magnet 
in  an  alternating  magnetic  field.  The  alternating  current 
(with /=50)  was  passed  into  the  magnetising  coil.     The  alter- 


40     30    20     10     0 
Fig.  3. — Hysteresis  Loop  of  the  Magnet  XI. 

field  we  obtain  not  a  decrease  in  the  residual  induction,  but 
an  increase.  With  demagnetising  force  Hd^=i2-2,  the  value 
of  the  residual  induction  does  not,  however,  change. 

IXSEXSIBILITY   TO  MeCHAXICAL  ShOCK. 

It  follows,  therefore,  that  if  we  wish  to  make  the  magnet 
A'l  quite  insensible  to  mechanical  shock  and  the  effects  of 
outside  magnetic  fields,  it  should  be  partially  demagnetised 
in  a  magnetic  field  of  H,i  =42-2.  Fig.  2  shows  that  with  Ha  =42-2 
there  is  a  considerable  decrease  in  residual  induction,  as  com- 
pared with  the  residual  Induction  at  saturation,  e.^.,  6=60  per 
cent,  (approximately). 

Fig.  4  represents  curves  y^  and  y^  obtained  for  magnets 
N2  and  N3  (with  currents  of  v=2Y  &nAv=li  V).    From 


°/o40- 


^^2 

2  ■ 
0 


^Bd 


Fio.  4. — Magnets  No.  2  and  No.  3. 

these  we  see  that  for  the  magnet  iY2  curves  y^  and  y^  cross 
the  abscissae  axis  at  a  point  H^  =440,  at  which  S=59  per  cent. 
For  the  magnet  iV3  we  have  H  ,i=40-0  and  6=49  per  cent. 

Fig.  5  shows  the  change  of  residual  induction  resulting  from 
the  effect  of  the  alternating  field  at  various  strengths  (magnet 

*  Knowing  the  number  of  turns  on  the  magnetising  coil  !c=1020,  the 
area  of  cross-section  of  the  magnet  0=315  cm.-,  and  ignoring  the  in- 
ductive and  non-inductive  resistances  of  the  magnetising  coil, we  6nd 
the  amplitude  of  the  alternating  magnetic  induction  as  follows  : — 

f.  10« 2.  108 

~4-44/.if.  <*~4-44  .  50  .  1020  .  3-15 
In  the  same  manner,  for  i'=14  V,  we  find 
£=1950. 
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Nl).  In  this  curve  the  abscissae  represent  the  value  of 
alternating  current  voltage  and  the  ordiuates— the  correspond- 
ing residual  induction  changes  : 

Bd 

Curve  1  was  obtained  with  the  magnet  demagnetised  in  the 
field  Hrt=40,  Curve  2  with  Frf=43,  curve  3  with  Ha  =44 
and  Curve  4  with  Ha=i5. 


From  Fig.  5  it  appears  that  the  more  the  tested  magnet  is 
demagnetised  the  greater  is  the  increase  of  the  residual  in- 
duction. Thus,  with  ^^=44:  according  to  curve  3,  the 
maximum  increase  of  residual  induction  is  equal  to  27  per 
cent.,  but  with  ff^=45  (curve  4)  this  increase  amounts  to 
150  per  cent. 


Practical  Degree  of  Partial  Demagnetisation. 
We  are  faced  now  by  the  question,  to  what  degree  we  must 
partially  demagnetise  the  permanent  magnets  used  in  electric 
measuring  instruments  (galvanometers,  voltmeters,  ammeters, 
&c.). 


In  order  to  answer  this  question  the  author  made  the 
following  tests  :  (1)  The  horse-shoe  magnet  Nl  was  mag- 
netised to  saturation  in  a  closed  magnetic  circuit;  (2)  the  mag- 
netic circuit  was  opened  (i.e.,  the  armature  taken  ofE) ;  as  a  result 
the  magnet  was  partially  demagnetised  due  to  the  effect  of 
"  free  poles  "  ;  (3)  the  iron  pole-shoes  P—P  (Fig.  6)  were 
screwed  to  tlie  magnet.  The  air-gap  and  the  size  of  pole-shoes 
were  so  arranged  that  the  average  magnetic  resistance  for 
the  tested  magnet  was  approximately  equal  to  that  of  the 
galvanometer  shown  in  Fig.  7.  (4)  Afterwards  the  magnetic 
flux  9i  of  the  magnet  was  measured.  For  this  purpose 
the  weight  0  was  dropped  and  the  winding,  consisting  of  20 
turns  fine  wire,  was  connected  witli  the  ballistic  galvanometer  .ry 
(Fig.  6).  (5)  An  alternatmg  current  was  passed  for  30  sees, 
through  the  magnetising  coil  K—K,  the  pressure  being  v=2  V 
and  the  magnetic  flux  92  was  again  found  by  the  method 
described  above. 

Table  III.  illustrates  the  results  of  these  tests. 

Table  III. 


Before  action  of 
alternating  current. 

After  action  of 
alternating  current. 

:         Per  cent. 

9i 

9i 

^""'-  .  100 

23  300 

23  400 

-0-43 

This  table  shows  that  after  the  "molecular  percussions" 
caused  by  alternating  current,    and,  with   the  given  testing 


conditions,  there  is  a  slight  increase  in  the  magnetic  flux 
of  the  magnet. 

It  follows  from  this  test  that  many  magnets  used  for  measur- 
ing instruments  with  a  partially  closed  magnetic  circuit,  as 
shown  in  Fig.  7,  should  not  be  partially  demagnetised.* 

In  order  to  verify  this  statement  the  author  made    the 

*  It  is  presumed  in  this  connection  that  the  sized  magnets  is  not  very 
different  from  those  shown  in  Fig.  1  and  7,  and  that  the  magnetic  proper- 
ties do  not  vary  considerably  from  those  of  magnet  Nl  (Table  I.). 
The  author  coulil  not  test  magnets  of  other  kinds  and  size  ;  however, 
it  is  supposed  that  in  most  cases  previous  demagnetisation  by 
means  of  direct-current  of  magnets  used  for  measuring  instruments, 
is  rather  useless  than  useful.  It  seems  that  among  firms  manufacturing 
measuring  instruments  there  will  hardly  be  found  two  which  hold  a 
similar  opinion  on  this  question.  Thus,  after  taking  a  magnet  from 
galvanometer  manufactured  by  one  firm  (Siemens-Halske,  Berlin),  the 
author  found  its  demagnetisation  equal  to  8  =  11-6  per  cent.,  while 
a  galvanometer  made  by  another  firm  (Kaiser  &  Schmidt,  Berlin) 
8  =  30  per  cent. 
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following  tests  : — (1)  Magnet  2V1  was  magnetised  to  saturation 
(with  the  magnetic  armature  closed).  (2)  The  magnetic 
circuit  was  opened  {i.e.,  the  armature  was  taken  oS).  (3)  The 
magnet  was  placed  in  the  galvanometer  to  which  it  belonged. 
The  magnetic  circuit  as  partially  closed  was  shown  in  Fig.  7. 
(1)  Immediately  after  erection  this  galvanometer  was  cali- 
brated and  it  was  found  that  at  a  certain  terminal  voltage  the 
galvanometer  showed  m=1(X)  scale  divisions.  (5)  The  galvano- 
meter was  put  into  a  large  coil  31  (Fig.  8)  through  which  an 
alternating  current*  was  passed  for  30  sec,  and  a  slight 
increase  in  the  magnetic  flux  of  the  magnet  was  found  on 
calibrating  the  instrument.     At  the  same  terminal  voltage 


as  before  the  galvanometer  did  not  show  n=lO0,  but  »i=101 
scale  divisions. 

The  method  described  may  be  used  for  the  artificial  "  matur- 
ing "  of  magnets  employed  for  measuring  instruments.  As  a 
rule,  the  magnets  used  in  measuring  instruments  must  be 
closed  before  the  calibrating  of  the  instruments  for  a  certain, 
sometimes  a  considerable,  time  Ln  order  that  they  shall  attain 
the  state  of  equilibrium  at  which  there  is  no  further  change 
of  magnetic  flux. 

The  "  maturing  "  time  of  magnet  may,  however,  be  con- 
siderably reduced  by  means  of  the  eSect  of  the  external 
alternating  magnetic  flux,  as  shown  in  Fig.  8. 


Imperial  Wireless  Station  at  Leaf ield,  Oxf  ordshire.t 


Br    E.    H.    SHAUGHNESSY,   O.H.E, 


The  Leafield  Wireless  Station  was  originally  planned  for  a  300  kW 
spark  installation  in  1913.  The  site  was  obtained  and  10  300  ft. 
tubular  steel  masts  were  erected  by  the  Marconi  Company  in  1914, 
after  which  work  on  the  station  was  suspended.  During  the  period 
up  to  1918  the  masts  were  utilised  to  support  aerials  for  reception 
and  for  other  experimental  purposes.  Early  in  1919,  the  question 
of  the  completion  of  the  English  and  Egyptian  stations  came  under 
review.  The  great  development  of  continuous  wave  generators 
which  had  taken  place  made  it  clear  that  high  power  spark  installa- 
tions were  obsolete  and  the  methods  of  high-frequency  generation, 
Buch  as  the  alternator,  the  time  spark  and  the  Poulsen  arc  then 
available,  were  investigated.  The  arc  had 
been  developed  in  America,  and  by  the 
Admiralty,  the  Marconi  Company,  and  Mr. 
C.  F.  ElweU  in  this  countrj'.  Several 
powerful  installations  had  been  erected  by 
Jlr.  ElweU  in  France.  After  a  careful  and 
continuous  watch  of  the  performance  of 
various  trans-Atlantic  services  and  the 
inspection  of  several  high-power  continu- 
ous wave  stations  it  was  decided  that  the 
most  suitable  high-frequency  generator 
was  the  arc.  Rough  plans  and  estimates 
for  equipping  the  EngUsh  and  Egj'ptian 
stations  with  suitable  power  plant,  arc 
generators  and  aerials,  &c.,  were  prepared 
by  the  Post  Office  Engineering  Depart- 
ment in  April,  1919,  and  authority  to 
proceed  with  the  work  was  obtained  about 
July  of  that  year.  Detailed  specifications 
were  prepared,  tenders  invited  and  the 
orders  for  power  plant  were  placed  with 
various  firms  in  November  and  December, 
1919,  and  for  the  wireless  plant  in 
September,  1919.  Under  these  orders  the 
plant  should  all  have  been  delivered  last 
year,  but  owing  to  the  moulders'  strike 
and  general  delays  in  the  makers'  works  the 
plant  for  the  EngUsh  station  has  only 
recently  been  deUvered  and  its  erection 
is  now  nearing  completion,  but  the  power 
plant  for  Egj'pt  has  not  yet  been 
despatched.  As  much  valuable  informa- 
tion will  be  obtained  from  the  working 
of  these  stations  the  delay  in  the  com- 
pletion is  very  disappointing. 

Details  of  the  Site. 

The  English  transmitting  station  lies  near  Leafield,  Oxon.,  on 
an  open  tableland  about  600  ft.  above  sea  level.  The  main  buildings, 
constructed  of  local  limestone,  are  the  power  house,  containing  the 
boiler  room,  turbine  room,  condenser  room,  workshop,  office,  bath- 
room, &c.,  and,  about  150  ft.  away,  the  wireless  building,  in  which 
on  the  ground  floor  are  the  switch  room,  main  store  room  and  general 
offices,  and  on  the  first  floor  the  arc  room  and  the  inductance  room. 


On  the  site  are  also  seven  bimgalows  for  the  accommodation  of  the 
station  staff. 

The  source  of  the  water  supply  is  a  spring  in  a  valley  about  a  mile 
and  a  quarter  distant  from  the  station,  to  which  the  water  is  pumped 
by  oU  engine-driven  pumps  ;  when  the  equipment  is  completed 
these  pumps  will  be  motor-driven  and  controlled  from  the  station. 
The  water  is  rather  hard  and  is  treated  in  a  Lassen  &  Hjort  softener 
before  being  fed  to  the  boUers. 

Coal  Supply. 

The  isolated  position  of  the  station  necessitates  holding  an  ample 
reserve  of  coal.     From  the  main  stack  a  supply  sufficient  for  some 


•  Dimensions  of  coil  were  as  follows:  inside  diameter=24.5  mm., 
length=210  mm.,  number  of  winding=200  ;  the  strength  of  alternating 
current  in  col.  was  5  amperes. 

t  From  the  "  Journal "  of  the  Institution  of  Post  Office  Electrical 
Engineers,  to  whom  we  are  indebted  for  permission  to  reproduce  the 
accompanying  iUustrations. 


Fig.  1. — View  of  the  250  kW  Elwell  Akc  at  Leafield. 


days'  requirements  is  taken  to  a  bunker,  whence  sliding  doors  open 
direct  on  to  the  firing  floor  of  the  boiler  house,  in  which  are  installed 
two  hand-fired  land  typo  Babcock  &  Wilcox  boilers  fitted  with 
integral  superheaters.  Each  unit  is  rated  to  evaporate  10  000  lb. 
of  water  from  and  at  212°F.,  and  is  capable  of  meeting  the  demands 
of  the  whole  of  the  prime  movers.  The  working  pressure  is  200  lb. 
per  square  inch  ;  the  steam  supplied  to  the  tuibines  is  superheated 
200°F.,  but  saturated  steam  can  also  be  di'awn  from  the  boilers  for 
the  water  softener  and  the  steam-diiven  feed  pump.  A  motor- 
driven  feed  pump  is  also  provided,  and  the  feed  pipuigis  in  duplfbate. 
The  prodiicts  of  combustion  leaving  the  boilers  pass  through  a 
horizontal  brickwork  flue,  7  ft.  by  3  in.,  to  the  foot  of  a  brick  shaft 
60  ft.  high  and  4  ft.  internal  diameter  at  the  top.  A  motor-driven 
Sirocco  fan  is  installed  with  dampers  so  that  induced  or  natural 
draught  can  be  used  as  desired  :  the  fan  motor  is  controUed  from 
the  firing  floor.     The  steam  main,  equipped  with  the  usual  control 
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valves,  runs  behind  the  boilers,  and  branch  pipes  from  it  pass 
through  the  wall  to  the  turbines  on  the  first  floor  ;  the  turbine  room 
floor  has  been  specially  constructed  to  obviate  vibration  when  the 
turbines  are  running. 

Geneeating  Plant. 
The  turbo-generatore   with   their   controlling   switchboard,   con- 
•densei-s,  air  pumps  and  other  auxiliaries  were  installed  by  Messrs. 


-The  Creed  Key  and  Signalling  Apparatus. 


the  hot  well  through  a  Lea  recorder.  The  boiler  feed  is  taken  from 
the  hot  well  so  that  losses  only  have  to  be  made  up  from  the  water 
supply. 

As  all  water  us?dhas  to  be  pumped  to  the  site,  it  is  essential  that 
economy  be  exercised  with  the  circulating  water  for  the  condensers, 
and  to  this  end  a  cooling  pond  has  been  provided.  The  pond,  which 
was  constructed  by  Messrs.  Groves  to  drawings  prepared  by  the  P.  O. 
Engineering  Department,  has  a  capacity 
of  about  1 000  000  gallons.  The  circulating 
water  is  drawn  from  it  and  after  passing 
through  the  condensers  and  becoming 
heated  in  the  process  is  returned  to  the 
pond,  but  a  portion  is  so  separ- 
ated from  the  circulatiag  pump  intakes  by 
baffle  walls  that  before  the  discharged 
water  can  again  reach  the  suction  pipe  it 
must  travel  over  a  long  and  tortuous  path, 
l)ecoming  cooled  in  the  process.  The  main 
switchboard  in  the  turbine  room  controls 
the  whole  of  the  generated  energy ; 
armoured  cables  from  it  carry  the  current 
for  the  arcs  and  auxiharies  to  a  two-panel 
board  in  the  switchroom  of  the  wireless 
building,  at  which  Messrs.  Allen's  work 
ends. 

The  Wleeless  Equipment. 

The  wireless  equipment,  consisting  of 
two  250  kW  arcs  and  auxiliaries,  was 
installed  by  Messrs.  C.  F.  ElweU,  Ltd. 
In  outline  the  arc  method  of  generation 
cif  continuous  waves  consists  of  an  oscil- 
latory circuit  shunted  across  an  arc  fed  by 
continuous  current.*  The  arc  burns 
Ijctween  a  copper  anode  and  a  carbon 
cathode  in  a  powerful  magnetic  field 
and  a  hydrogenous  atmosphere  kept 
cool  by  water  jacketting  the  chamber 
in  which  the  arc  bm'ns ;  the  anode 
is  also  water-cooled.  The  arc  bums 
between  the  upper  edges  of  the 
W.  H.  Allen,  Sons  &  Company,  Ltd.  Electrical  energy  is  generated  electrodes,  and  to  equalise  wear  the  carbon  is  kept  in  continuous 
at  two  pressures,  both  continuous  current ;  750  to  1  000  V  for  the  slow  rotation  by  a  small  motor.  Fig.  1  is  a  view  of  the  anode  side 
arc  supply,  and  220  V  for  the  auxihary  motors  and  for  lighting.  of  one  of  the  Leafield  arcs.  A  steel  yoke  passes  through  the  concrete 
Duplicate  units  are  installed  for  each  pressure  and  the  s^vitching  base,  and  adjustable  pole  pieces  specially  shaped  at  the  inner  ends 
arrangements  allow  the  sets  to  be  run  in 
parallel  when  necessary.  The  turbines  are 
of  the  Curtis  t3'pe  and  run  at  6  000  revs, 
per  min.  They  are  geared  down  to  650 
revs,  per  min  for  the  1  000  V  sets  and  to 
1  000  revs,  per  min.  for  the  220  V  sets. 
The  1  000  V  sets  are  rated  at  250  kW,  and 
consist  of  two  .500  V  machines  coupled 
mechanically  and  joined  electrically  in 
series,  mounted  on  a  common  bedplate. 
To  prevent  possible  trouble  due  to  high- 
frequency  effects  getting  back  to  the 
machine  from  the  arcs,  the  1  000  V  genera- 
tors are  insulated  from  their  bedplates  and 
are  driven  through  insulating  couplings  ; 
this  insulation  has  been  tested  Avith 
5  000  V  A  .C.  The  machines  are  excited 
from  the  220  V  supply.  The  220  V  units 
are  of  60  kW  capacity.  They  are  com- 
pound wound  and  the  usual  equaliser 
connections   are    provided    for     parallel 

running 

The  exhaust  from  each  of  the  250  kW 
turbines  is  joined  direct  to  a  surface  con- 
denser with  600  sq.  ft.  of  cooling  surface. 
For  each  condenser  a  centrifugal  circula- 
ting pump,  an  Allen  Edwards  air  pump 
and  a  condensed  steam  force  pump, 
all  motor  -  driven,  are  provided,  and 
the  piping  is  so  arranged  that  any  com- 
bination of  condenser,  circulating  pump 
and  air  pump  desired  can  be  ob- 
tained ;  the  exhaust  from  either  60  kW 
turbine   can    be    passed    through    either 

condenser.  Automatic  atmospheric  exhaust  valves  are  fixed  on  aU 
the  sets,  so  that  should  the  vacuum  fail  non-condensing  working  is 
reverted  to  immediately.  The  steam  consumption  is  measured 
by  passing  the  condensed  steam  on  its  way  from  the  force  pump  to 


1 

1 

i 

i 

1 

1 

Fk;.  .'S. — Geneeal  View  of  the  Aerial  Masts. 

extend  from  the  enlarged  heads  of  the  upper  ends  of  the  yoke  limbs 
(in  which  the  pole  pieces  slide),  through  gas-tight  glands  to  the 
interior  of  the  chamber  seen  in  Fig.  1.  The  magnetic  field  is  pro- 
*  .S'ee  TuE  Electrician,  Vol.  LXXXV.,  p.  048,  December  3r.l,  1920. 
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duced  by  current  flowing  through  the  coils  of  copper  strip  enciroUng 
the  pole  pieces,  seen  to  right  and  left  of  the  chamber.  This  exciting 
current  is  the  arc  supply  current  in  one  of  the  windings,  but  through 


Fia.  i. — Thb  Aebiai,  Lead  In. 


the  other  either  the  arc  supply  or  cunent  from  a  low- voltage  gene- 
rator, which  will  supply  up  to  500  A,  can  be  passed.  The  hydro- 
genous atmosphere  is  produced  by  dropping  alcohol  into  the  arc 
from  the  sight  feed  lubricators  on  the  top  of  the  chamber  ;  see  Fig.  1, 
in'which  the  cooling  water  pipes  are  also  visible. 

The  cathodes  of  the  ares  are  earthed,  and  the  aerial  oscillatory 
circuit  is,  starting  from  the  anode,  to  key  inductance,  thence  to  the 
lower  end  of  the  aerial  tuning  inductance  (which  consists  of  stranded 
wire  with  the  individual  wires  insulated  from  each  other  to  prevent 
losses  from  skin  eSec.  with  the  high-frequency  currents)  from  the 
upper  end  of  this  inductance  through  the  leading-in  insulator, 
which,  to  ensure  adequate  insulation,  is  fixed  in  the  centre  of  a  large 
plate  of  glass  to  the  aerial  system  ;  the  capacity  to  earth  of  the  a^  rial 
completes  the  shunt  circuit. 

Signalling  Arrangement. 

For  signalling,  a  spacing  wave  is  to  be  used,  that  is,  during  the 
spaces  of  the  Morse  signals  energy  continues  to  be  radiated,  but  on 
a  wave-length  differing  from  that  used  for  the  marks.  The  change 
of  wave-length  is  effected  by  varying  the  inductance  of  the  keying 
inductance  in  which  is  a  spiral  of  copper  strip  in  series  with  the 
aerial.  On  each  side  of  this  spiral  are  t^o  other  spirals,  adjustable 
in  position  and  inductively  coupled  to  it.  During  signalhng  these 
side  spirals  are  shorted  in  one  position  of  the  operating  key  and 
opened  in  the  other  ;  the  effective  inductance  of  the  central  spiral 
is  varied  according  as  they  are  open  or  shorted  and  the  emitted  wave 
length  changes  with  the  change  of  inductance.  The  actual  short- 
circuiting  is  done  by  the  special  Creed  key  seen  in  Fig.  2. 

SAFEGrARDISO    DEVICES. 

The  striking  of  the  aic  and  the  necessary  adjustments  of  the 
apparatus  are  done  by  an  aic  attendant,  who  has  on  a  control 
cabinet  in  front  of  him  instruments  indicating  the  conditions 
through  the  installation  and  means  of  varying  these  conditions  by 
remote  control.  All  changes  in  the  1  000  V  ciicuits  aie  done  through 
contactors  in  the  room  below,  operated  at  220  X  from  the  control 
position.  Numerous  automatic  safeguarding  devices  are  fitted. 
To  maintain  a  steady  current  in  the  arc  D.C.  supply,  choke  coils 
are  provided  ;  the  field  winding  acts  on  the  earthed  side,  while  the 
coil  is  on  the  positive  side. 

The  wave-length  is  varied  by  changing  the  amount  of  the  main 
inductance  in  circuit,  tapping  points  being  cut  into  it  for  coarse 
adjustments,  a  sliding  connection  on  a  length  of  copper  tube  at  the 
foot  of  the  coil  giving  fine  adjustment. 

For  operating  the  Creed  kejs  and  extinguishing  arcing  at  the 
contacts  an  air  supply  furnished  by  two  Reavell  air  compressors 


of  40  cubic  ft.  capacity,  driven  by  9  h.p.  D.C.  motors,  vrith  automatic 
starters,  has  been  provided  and  i'.istalled  by  the  department.  The 
compressors  are  started  from  the  arc  controller.  The  cooling  water 
for  the  areas  is  obtained  from  the  cooling 
pond,  two  motor-driven  pumping  sets  hav- 
ing been  installed  by  the  department  for 
this  purpose.  These  pumps  are  also  started 
automatically  from  the  arc  controller.  In 
addition,  the  department  have  provided 
a  low-  pressure  air  supply  for  cooUng  the  arc 
field  coils. 

A  separate  aerial  supported  on  75  [ft. 
poles  is  to  be  used  for  reception  at  Leafield. 
It  is  necessarj'  for  this  aerial  to  be  earthed 
and  the  receiving  gear  protected  during 
transmission.  This  operation  is  performed 
by  a  remote  controlled  snitch,  designed  by 
the  department,  which  is  operated  by  the 
stop  on  the  arc  controller  immediately  pre- 
ceding the  stops  operating  the  1  000  V 
contactors.  The  circuit  of  the  control  wires 
for  these  contactors  passes  through  the 
"send — receive"  switch,  so  that  it  is  im- 
possible to  start  the  arc  until  this  switch 
has  operated. 

The  main  aerial  system  (Fig.  3)  is  supported 
by  10  tubular  steel  masts  each  300  ft.  high. 
The  earth  wires  are  buried  at  a  depth  of 
about  9  in.  The  wires  were  laid  by  the 
Oxford  Steam  Plough  Company,  using  a 
modified  drainage  plough.  The  connections 
from  the  arc  cathodes  to  the  main  earth  are 
made  by  broad  copper  strips  passing  down 
outside  the  waU  to  just  below  ground  level, 
where  they  join  a  similar  strip  running  right 
round  the  building  close  to  the  walls.  The 
radiating  earth  wires  are  soldered  to  this  =;trip 


FlO.  5. AeKI.U.  TfXINQ   Ikductanl  K.  ^ 

surrounding  the  building.  Incorporated  in  the  floor  of  the  arc  and 
inductance  rooms,  and  extending  over  the  whole  of  their  area,  is  a  zino 
plate  joined  to  the  main  earth  system,  thus  screening  the  plant  in  the 
ground  floor  rooms  from  high-frequency  effects.  Figs.  4  and  5  show 
the  aerial  lead  in  and  the  aerial  tuning  inductance  respectively. 
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Up-to-Date    Indusfrial    SM'Ilch^ear. 

The  successful  design  and  eonstniction  of  industrial  switchgear 
necessitates  the  fulfilment  of  certain  special  conditions  imposed  by 
the  character  of  the  work  wliich  has  to  be  performed,  and  by  the 
environment  in  which  this  work  is  to  be  carried  out.  To  take  only 
a  few  of  these  conditions  we  may  instance  fool-  and  mistake-proofed- 
ness,  weather-proofecbiess,  dust-tightness,  simplicity,  strength  and 
compactness.  It  is  obvious  that  any  one  of  these  ma}'  be  obtained 
by  the  expenditure  of  a  little  thought  and  care  in  design  and  manu- 
facture, and  it  is  not  insuperably  difficult  to  obtain  them  in  com- 
bination, at,  we  hasten  to  add,  a  price  only.  In  fact  we  are  faced 
in  this  connection  with  an  old  economic  problem  stated  in  a  new 
way :  How  best  to  combine  a  maximum  of  those  good  qualities 
which  go  to  make  a  reliable  piece  of  apparatus,  to  manufacture 
that  apparatus  satisfactorily  and  to  sell  it  at  a  price  which  will 
commend  its  readj-  acceptance. 

Some  of  the  designs  of  switchgear  recently  put  on  the  market  by 
Mr.  George  Ellison  seem  to  fulfil  these  conditions  in  no  uncertain 
way,  and  some  details  of  the  design  and  construction  of  his  latest 
starters  will  therefore  be  of  interest  to  our  readers.  We  may  first 
describe  the  auto-transformer  starting  panel  for  three-pha.se  squirrel- 
cage  induction  motors,  which  is  illustrated  in  Fig.  1.  As  will  be  seen 
this  panel  is  ironclad,  and  totally  enclosed.  It  is  suitable  for 
mounting  either  on  the  waU  or  on  the  floor,  and  being  dust-tight, 
weather  proof  and  mistake  proof  fulfils  completely  the  require- 
ments of  the  Factorj'  and  Mining  Acts. 

ES.SEKTI.\LS    or   AN    ArTO-TRANSFOEMEK   StAETEK. 

An  auto-transformer  starter  consists  essentially  of  an  auto- 
transformer  and  a  change-over  switch.  The  heavy  current  taken  at 
starting  is  suppUed  at  a  low  pressure  from  the  tappings  of  the 
transformer.  When  the  motor  reaches  working  speed  the  trans- 
former is  discomrected,  and  the  motor  is  connected  to  the  mains  by 
means  of  the  change-over  switch.  This  soxmds  simple,  but  is  not  quite 
so  simple  as  it  sounds.     For  in  order  that,  if  desired,  there  shall  be 


Fig.   1. — ^Example  of  125  h.p.  Thkee-phase  50-ctcle  Teanseokmek 
AXD  Stabting  Panel  for  Squirrel-Cage  Induction  Motors. 

full  protection  of  the  motor  in  both  the  starting  and  running  posi- 
tions, a  free  handle  automatic  breaker  is  necessarj-  in  addition  to  a 
non-automatic  change-over  switch.  This  breaker  is,  of  course, 
fitted  with  time  lags  which  permit  a  reasonable  overload  setting, 
and  a  sufficiently  retarded  operation.  The  transformer  obviously 
must  be  highly  rated  for  economic  reasons,  while  on  the  other  hand 
the  switch  mu.st  not  heat  up  under  any  load,  and  mu.'-t  be  arranged 
to  give  a  proper  extension  of  the  arc  on  heavy  loads  without  the 
formation  of  explosive  vapours. 

To  square  these  somewhat  antagoustic  conditions  Mr.  EUison 
employs  independent  units  as  Ulu-strated,  proportioning  each 
unit  adequately  for  the  duty  it  has  to  perform.  In  this  way  not  only 
are  inspection,  repair  and  cleaning  facilitated,  but  economy  in  oil 
is  achieved,  and  the  risk  of  explosion  is  reduced  to  a  minimum,  while 
the  tappings  can  be  changed  or  the  transformer  removed  entirely, 


while  the  plant  is  in  service.  It  must  be  added  that  this  is  not  the 
cheapest  way  of  solving  the  problem,  but  it  provides  an  arrangement 
which  we  think  should  appeal  to  the  careful  purchaser  by  providing 
long  life,  absence  of  trouble  and  low  maintenance  at  the  expense^of 
some  addition  in  first  cost.  It  really  seems  worth  it. 
Starter  for  Slip-Ring  Motor.s. 
Starters  for  slip-ring  motors  are  also  made,  and  a  typical  panel  for 
this  class  of  work  is  shown^in  Fig.  2.  What  we  have  said  about  the 
starters  for  squirrebcage  motors  apply  equally  to  this  equipment. 


Fig.  -. — Circuit  Breaker  and  Kotok  Starter  with  Sealing  Box 
FOR  Armoured  Cables. 

The  breakers  and  starter  are  mechanically  interlocked  in  a  number  of 
ways,  while  where  the  breaker  and  starter  are  remote  from^each 
other  electrical  interlocking  is  provided.  The  systems  of  interlock- 
ing used  provide  not  only  that  the  breaker  shall  be  closed  before  the 
starter  is  operated  and  that  the  breaker  cannot  be  put  in  except 
when  the  starter  is  in  the  "  off  "  position,  but  allow  for  a  proper  opera- 
tion of  the  brush-hfting  gear,  that  correct  sec|uence  m  the  various 
operations  is  followed,  and  that  the  operator  completes  a  series  of 
operations  once  he  has  started  upon  them.  This  question  of  inter- 
locking and  correct  sequence  is  most  important  in  many  industrial 
plants,  and  the  care  and  thought  which  has  been  given  to  the  subject 
lay  Mr.  ElUson  ensures  that  the  apparatus  works  properly  and  safely 
however  miskdled  the  personnel  under  whose  charge  it  may  be. 
SoJiE  Electrical  Details. 
On  the  electrical  side  this  apparatus  is  worth  some  study.  For 
instance,  all  the  parts  are  standardised,  and  are  completely  inter- 
changeable. The  contact  bu.shes  are  retained  securely  in  the  on 
position  until  released  by  hand  or  by  one  of  the  automatic  releases. 
All  the  contacts  are  mounted  on  slate,  and  are  bushed  and  insulated 
with  mica,  the  brushes  being  operated  by  a  steel  rod  which  is  covered 
^vith  mica  or  "  ardwenof "  insulation.  The  fixed  and  moving 
contacts  are  separately  fixed  to  their  supports,  are  readily  adjustable 
for  wear  and  are  easily  replaced.  The  arcing  points  are  well  sub- 
merged beneath  the  surface  of  the  oU,  and  there  is  ample  space  for 
connections  to  external  apparatus,  the  leading-m  cables  being 
connected  directly  to  accessible  terminals  by  disc  clamps  or  special 
clamp  terminals  "which  cannot  loosen  readUy,  and  which  have  an 
ample  contact  surface.  The  operating  lever  is  a  massive  gimmetal 
handle.  Its  travel  is  limited  by  spring  stops,  and  no  stresses  are 
thiown  on  the  contacts.  The  automatic  releases  are  opeiated 
during  the  closing  operation  when  the  sparking  tips  meet,  and  the 
free  handle  breaker  main  contacts  are  prevented  from  completing 
the  circuit  unless  the  conditions  are  correct. 

An  Oil-Cooled  Rotor  Starter. 
A  tj-pe  of  oil-cooled  rotor  starter  made  by  the  fiim  is  shown  in 
Fig.  3,  the  starter  being  removed  from  the  tank  so  as  to  show  the 
resistance  units.     In  this  case  the  moving  contacts  coasist  of  heavy 
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copper  rollers  which  are  free  to  rotate  and  swivel  on  copper  ball 
joints  carried  on  a  brass  spiral.  They  are  forced  against  the  fixed 
contacts  by  three  strong  spiral  springs  so  locked  that  each  roller 
is  positively  controlled,  and  thus  easily  surmounts  the  roughness  on 
the  dial  without  relieving  the  pressure  on  tlie  others.  In  the  design 
of  these  starters  the  (|Ui'stinii  of  contact  has  lieeii  carefully  considered, 
with  the  result  that  teiiipfiature  rise  does  not  normally  exceed  20°F. 
Additional  claims  for  this  type  of  contact  are  that  it  cannot  stick,  it  is 
suitable  for  the  most  frequent  operations,  the  wear  is  distributed 


Fig.  3. — Oil-Cooled  Rotor  Starter  removed  from  Tank  to  show 
Resistance  Units. 

over  the  whole  surface  and  its  life  is  very  long,  because  it  can  be 
adjusted  from  time  to  time.  The  resistance  elements  consist  of  a 
wire  of  high-resistance  alloy  with  a  negHgible  temperature  co- 
efficient. This  is  wound  on  strong  threaded  stoneware  cylinders 
which  support  it  throughout  its  length,  and  effectually  prevent 
short  circuits  between  adjacent  turns.  The  complete  starter  can  be 
removed  bodily  from  the  tank  by  loosening  back  of  three  nuts. 

These  few  examples  of  Mr.  Geo.  Ellison's  productions  show,  we 
think,  that  he  has  the  root  of  the  matter  in  him. 


The  Electrification   of   Rail-ways. 

The  Final  Report  of  the  Electrification  of  Railways  Advi- 
sory CosiMlTTEE,  which  was  appointed  by  the  Minister  of  Transport 
in  March,  1920,  has  now  been  ])ublished.  The  original  terms  of 
reference  dealt  with  questions  of  standardisation  of  system  and 
equipment  only,  but  were  subset|uently  extended  to  include  a  con- 
sideration of  regulations  for  limiting  the  drop  of  potential  in  uninsu- 
lated conductors  used  on  electric  railways. 

The  report  begins  by  confirming  the  recommendations  contained 
in  the  Committee's  interim  report*,  and  then  summarises  the  scope  of 
the  ewdence  given  sul)sequently  to  the  publication  of  that  document. 
Besides  hearing  railway  engineers,  both  British  and  foreign,  evidence 
was  taken  from  Sir  Fiank  Dyson  and  Mr.  F.  E.  Smith  on  the  effect  on 
magnetic  instruments  of  the  operation  of  electric  railways  near 
Oiecnwich  Observatory  and  the  National  Physical  Laboratory. 

With  regard  to  contact  rail  collection  it  is  considered  essential  for 
the  int<!rchange  of  electrically-operated  trains  that  the  contact  rails 
should  be  placed  so  as  to  enable  current  to  be  collected  by  the  same 
trains  both  on  1  500  V  and  600/750  V  railways.  Though  the  top 
contact  rail  is  now  in  general  use  on  low- voltage  systems  the  Com- 
mittees point  out  that  the  under  contact  type  has  certain  advantages 
in  regard  to  the  ace  umulation  of  ice  and  snow  and  the  safety  of  men 
working.  And  as  shoes  can  be  designed  to  operate  on  either  system 
it  is  not  considered  desirable  to  recommend  the  exclusive  use  of  either 
type  of  rail,  so  as  to  leave  the  way  ojien  for  future  improvements. 
Standard  Position  ov  Contact  Rails. 

The  Committee  consider  that  a  standard  position  outside  the  tracks 
should  be  defined  within  certain  limits  for  the  contact  surface  of  the 
contact  rails  in  relation  to  the  ])osition  and  level  of  the  running  rails. 
an<l  recommend  that  in  respect  to  new  electrically-operated  lines  and 
extensions  to  existing  lines  the  following  regulations  should  be  issued 

•  See  TuE  Electrician,  VoL  LXXXV.,  p.  421,  Oct.  8.  1920. 


for  securing  the  interchangeability  of  running  :  (i.)  The  contact 
surface  shall  be  in  the  horizontal  plane,  (ii.)  The  gauge  measured 
between  the  centre  of  the  horizontal  contact  surface  of  contact  rails 
and  the  gauge  line  of  the  nearest  rail  of  the  corresponding  track 
shall  be  1  ft.  4  in.  (iii.)  The  vertical  height  of  the  contact  surfaces 
above  the  plane  of  the  top  table  of  the  running  rails  shall  be — (a)  for 
top-contact  rails,  3  in.  ;  and  {b)  for  under-contact  rails,  IJ  in. 
(iv.)  The  vertical  height  of  the  contact  rail  (including,  where  required, 
the  protection  over  the  top  of  the  rail)  above  the  plane  of  the  top 
table  of  the  running  rails  shall  be  such  as  to  provide  the  necessary 
clearance  from  the  load  gauges  from  time  to  time  in  use.  (v.)  The 
under-contact  rail,  where  employed,  shall  provide  for  the  engage- 
ment of  the  contact  shoe  being  made  from  the  side  nearest  to  the 
running  rails,  (vi.)  Above  the  level  of  the  under-contact  surface 
(iii.)  (b)  no  part  of  the  contact  rail  construction  shall  be  at  a  less 
distance  than  1  ft.  li  in.  from  the  gauge  Une  of  the  nearest  track 
rail,  and  below  the  level  of  the  under-contact  surface  (iii.)  (6)  at  a 
less  distance  than  1  ft.  7  J  in.  from  the  gauge  Une  of  the  nearest  track- 
rail,  (vii.)  The  vertical  distance  between  the  under  side  of  any 
contact  shoe  in  the  free  position  and  the  plane  of  the  top  table  of  the 
running  rails  shall  not  be  less  than  IJ  in.  The  Committee  recom- 
mend further  that  existing  equipments  which  do  not  conform  to  the 
above  may  be  continued  in  use  and  may,  subject  to  the  approval  of 
the  Minister,  be  extended. 

Standahdised  Overhead  Collection. 

In  respect  to  overhead  collection  it  is  essential  for  the  interchange 
of  electrically-operated  trains  that  the  position  of  the  overhead  live 
-wire  and  the  clearances  between  the  live  wire  and  the  fixed  and  the 
moving  structures,  as  well  as  the  width  and  operating  range  of  the 
collector  gear,  shall  be  such  that  any  train  may  collect  current  from 
all  electrically-equipped  railways.  The  Committee  therefore  recom- 
mend that  in  respect  to  new  hues  and  new  electrical  equipment  of 
existing  lines  the  following  regiUations  should  be  issued  for  securing 
interchangeability  of  running:  (i.)  The  standard  clearances  shall 
be  :  (a)  Between  the  underside  of  any  overhead  live  mre  or  con- 
ductor and  the  maximum  load  gauge  likely  to  be  used  on  the  line — 
(1)  in  the  open,  3  ft.  ;  (2)  through  tunnels  and  under  bridges,  10  in. 
(6)  Between  any  part  of  the  structures  and  the  nearest  point  of 
any  five  overhead  wire  or  conductor,  6  in.  (c)  Between  rail  level  and 
overhead  conductors — (1)  at  accommodation  and  public  road  level 
crossings,  18  ft.  ;  (2)  at  places  where  there  is  a  likeUhood  of  men  in 
the  conduct  of  their  duties  having  to  stand  on  the  top  of  engines  or 
vehicles,  20  ft.  (d)  Between  any  part  of  the  collector  gear  and  any 
structure,  3  in. 

The  Committee  recommend  that  in  the  case  of  the  electrical 
equipment  of  existing  lines  the  dimensions  stated  in  (a)  (2)  and  (b) 
may  each  be  reduced  to  4  in.  as  a  minimum,  that  cases  of  exceptional 
constructional  difficulty  may  be  considered  by  the  Minister  as  special 
oases,  and  that  existing  equipments  which  do  not  conform  to  the 
above  may  be  continued  in  use.  (ii.)  The  horizontal  distance  of  the 
contact  Avire  from  the  i^lane  through  the  centre  line  of  the  track  and 
perpendicular  to  the  surface  of  the  track  rails  shall  be  within  the  fol- 
lowing hmits  :  (u)  At  a  height  of  18  ft.  above  rail  level,  1  ft.  3  in.  ; 
(6)  at  a  height  of  4  in.  above  the  maximum  load  gauge  likely  to  be 
used  on  the  Une,  1  ft.  9  in.  (Ui.)  The  weight  and  construction  of  the 
contact  wire  and  supports  shall  be  suitable  for  the  passage  of  collec- 
tors exerting  an  upward  pressure  of  from  2.')  lb.  to  40  lb.  (iv.)  The 
■width  of  the  renewable  contact  surfaces  of  the  coUcctors  at  right 
angles  to  the  track  shaU  not  be  less  than  4  ft.,  and  the  extreme  width 
over  the  horns  of  the  collectore  shaU  not  exceed  7  ft.  6  in.  The 
Committee  jecommend  that  in  the  case  of  those  railways  that  have 
already  equipped  any  or  all  of  their  lines  with  overhead  contact 
wires  which  do  not  conform  to  the  above  recommendations,  the  em- 
ployment of  these  may  be  continued  in  use  and  may,  subject  to  the 
approval  of  the  Minister,  be  extended. 

No  Further  Regulations  at  Present. 

The  Committee  confirm  the  views  expressed  in  the  Interim  Report 
"  that  such  regulations  should  put  no  avoidable  difficulties  in  the 
way  of  the  adoption  in  future,  with  the  approval  of  the  Minister,  of 
any  improvements  in  methods  oi'  ajipliances  which  may  from  time 
to  time  become  available  with  increasing  knowledge  and  experience," 
and  do  not  consider  it  desirable  in  the  interests  of  railway  electrifica- 
tion, that  further  regulations  should  be  issued  for  the  time  being. 

With  regard  to  limiting  the  drop  of  potential  the  Committee  are  of 
opinion  that  it  is  not  desirable  that  regulations  should  be  issued  to 
limit  the  drop  of  potential  in  an  uninsulated  return  conductor  on 
electrically-operated  railways,  and  that  in  cases  where  it  is  found 
impossible  to  dispense  altogether  with  the  present  obligations  which 
are  imposed  upon  railway  companies  by  the  protective  clauses 
inserted  by  the  Board  of  Trade  and  other  authorities  into  the  Acts 
of  the  companies,  these  obhgations  should  be  specified  definitely  in 
each  particular  case. 

The  total  cost  of  the  Committee  was  £1  87.5.  7s.  7d. 
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Guided   Wave    Telephony.* 

By    CHAS.    A.    CULVER. 

Among  the  various  inventions  marking  new  epochs  in  various 
fields  of  science,  the  author  mentions  the  guided  wave  or  high- 
frequency  multiplex  system  of  telephony  or  telegraphy,  due  to 
General  Squier.  Although  prior  to  his  invention,  seveial  telegraph 
messages  could  be  simultaneously  transmitted  over  a  single  circuit, 
and  certain  efforts  had  been  made  to  develop  syntonic  multiplex 
telegraphy,  it  is  to  General  Squier  that  the  possibility  of  carrying  10 
or  more  two-way  simultaneous  telephone  conversations  over  one 
electrical  circuit  is  due. 

The  fundamental  principle  imderlying  the  now  famihar  Squier 
system  is  that  of  high-frequency  resonance,  coupled  with  the  use 
of  an  integrating  translator,  and  the  author  reproduces  some  of  the 
original  diagrams  showing  the  method  employed.  Originally  a  high- 
frequency  alternator  was  adopted  as  the  source.  In  the  circuit 
there  are  the  elements  of  a  radio-telephone  installation,  with  the 
essential  difference  that,  in  place  of  connections  to  earth  and  the  usual 
antenna,  we  have  connections  to  the  two  wires  constituting  a 
physical  pair.  Electromagnetic  waves  of  predetermined  length  are 
guided  by  the  metaUic  circuit  instead  of  radiating  in  all  directions 
from  the  antenna,  and  the  efficiency  is  correspondingly  increased. 

DrFncuLTiES  with  the  Power  Unit. 

One  of  the  chief  factors  that  tended  to  delay  practical  appUcation 
of  the  new  system  was  the  nature  and  cost  of  the  power  unit.  It  was 
also  feared  by  Dr.  Jewett  that  extremely  great  attenuation  would 
occur  with  the  comparatively  high  frequency  used.  The  position 
was  altered  by  the  introduction  of  the  audion  as  a  generator  of  high- 
frequency  currents,  and  the  author  next  describes  the  apphcation  of 
this  device.  Various  methods  of  using  the  three-electrode  tube  as  a 
modulating  agent  are  also  described.  High-frequency  multiplex 
telephony  may  be  effected  by  bridging  across  a  telephone  pair 
several  transmitting  organisations,  each  transmitting  imit  being 
adjusted  to  dehver  a  voice-modulated  high-frequency  current  of 
fixed  periodicity.  Corresponding  receiving  units  are  bridged  across 
the  same  physical  circuit,  each  timed  to  resonance  with  a  certain 
transmitting  set.  Speech  may  be  carried  on  over  any  one,  or 
simultaneously  over  all  these  super-channels.  Each  conversation 
utilises  a  certain  carrier  frequency  (two  such  frequencies  being 
required  on  a  two-way  conversation).  If  frequencies  are  properly 
selected  there  is  no  mutual  interference  or  cross-talk  ;  nor  are 
guided  wave  conversations  heard  in  the  ordinary  physical  telephone 
apparatus.  Similarly,  transmission  over  the  latter  is  inaudible  in 
the  multiplex  equipment. 

The  maximum  number  of  two-way  guided  wave  channels  that 
can  be  operated  simultaneously  depends  on  the  electrical  constants 
of  the  fine,  and  on  certain  hmitations  of  the  multiplex  system. 
Beats  due  to  interference  between  two  frequencies  must  be  ehmi- 
nated.  The  difference  in  frequency  should  not  be  less  than  20  000  ; 
thus,  if  one  carrier  frequency  is  100  000,  the  other  must  be  at  least 
120  000,  or  not  more  than  80  000.  TheoreticaUy,  20  000  should  be 
the  lower  hmit  for  a  fundamental  caiTier  frequency,  but  in  practice 
15  000  may  be  usedj  The  upper  limit  has  not  been  determined. 
500  000  is  quite  practicable,  and  possibly  1  000  000  could  be  used 
Assuming  limits  cf  15  000  and  500  000  the  trafiic-canying  capacity 
of  a  line  could  be  increased  at  least  sixfold  ;  possibly  in  the  future 
this  figure  may  be  again  doubled. 

Nature   of  Metallic   Circuits. 

As  regards  the  nature  of  metalhc  circuits,  copper-clad  iron  and 
aluminium  wire  may  be  used.  Apparently  sohd  cojiper  and  copper- 
clad  conductors  of  equal  surface  have  practically  the  same  'con- 
ductivity ;  ordinary  galvanised  wire  will  not  answer,  as,  over  a  short- 
distance,  resonance  effects  are  obhterated.  High-tension  lines  may 
be  used  as  guides  for  high-frequency  carrier  waves  without  inter- 
ference due  to  the  low-frequency  power  caiTied. 

As  has  been  previously  remarked,  the  danger  of  interference  with 
ordinary  telephone  hues  is  slight,  but  there  is  a  possibility  of 
interference  by  continuous  wave  radio  stations,  where  the  frequency 
may  happen  to  be  within  20  000  cycles  of  a  multiplex  carrier  wave. 
Spark  radio  stations  may  also  be  heard  if  the  waves  have  the  same 
value.  However,  it  is  comparatively  easv  to  avoid  such  interference 
by  choosing  carrier  waves  that  are  sufficiently  remote  from  the  known 
frequencies  of  wireless  stations.  The  habihty  to  interference  from 
atmospheric  static  effects  is  no  greater  than  in  ordinary  telephones 

In  regard  to  efficiency  the  guided-wave  telephone  system  has  great 
advantages  over  radio-telephony  ;  the  author  concludes  that  the 
efficiency  over  100  miles  is  at  least  20  times  as  great.  Deahng  with 
the  dissipation  of  energy  by  radiation,  which  some  have  urged  as  a 
great  drawback  to  the  system,  the  author  remarks  that  the  existing 

*  Abstract  of  a  Paper  read  before  the  Franklin  Institute. 


theoretical  formulse  do  not  apply  to  these  high  frequencies,  and  that 
the  attenuation  is,  in  practice,  very  much  less  than  theoretical  calcu- 
lations would  suggest. 

The  Advantages  or  the  Svstem. 
In  a  final  summary  of  the  advantages  of  the  system,  the  author 
contends  that  guided  wave  transmission  gives  a  more  perfect 
reproduction  of  the  voice  than  does  wire  telephony,  as  the  distorting 
effect  of  the  line  is  absent.  The  methodpjrmitsof  a  great  degiee  of 
secrecy  in  certain  cases,  e.g.,  in  the  case  of  leased  lines  between 
business  houses.  Commimication  can  also  be  secured  between 
places  when  the  ordinary  physical  circuit  which  serves  as  a  guide 
for  waves  is  out  of  commission  for  ordinary  telephone  service.  The 
flexibility  of  the  system,  and  the  ease  with  which  an  entire  terminal 
equipment  can  be  transported  are  also  advantages.  An  important 
possible  apphcation  is  in  train-dispatching,  as  commimication  can 
be  estabhshed  between  a  moving  train  and  the  fixed  stations  con- 
nected to  one  of  the  physical  circuits  paralleling  the  track.  A  radio- 
telephone equipment  connected  to  a  suitable  antenna  system  may  be 
iastalled  on  the  train,  and  the  engineer  could  be  in  regular  commimi- 
cation with  the  train-dispatcher. 


The   E.P.E.A.   Schedule   and 
•'Economy  Stunts," 


We  have  received  the  following  letter  from  Mr.  W.  A. 
Jones,  General  Secretary  of  the  Electrical  Power  Engineering 
Association. 

TO  the  editor  of  the  electrici.\n. 

Sir  :  The  insistent  craze  for  economy,  which  is  so  prominent  a 
feature  in  pubho  life  at  the  present  time,  is  doubtless  the  inevitable 
aftermath  of  the  orgy  of  expenditure  during  the  war.  The  necessity 
for  retrenchment  in  every  direction  in  which  such  can  reasonably 
be  accomplished  is  obvious,  and  most  people  are  awake  to  the  fact 
that  the  spend-thrift  habits  acquired  in  recent  years  must  neces- 
sarily be  rejilaced  by  those  of  greater  prudence.  Unfortunately 
to  many  minds,  economy  is  .synonymous  with  low  wages.  "  Wages 
must  come  down  "  is  preached  to  us  from  the  pulpit  of  the  Press 
and  slirieks  at  us  from  every  hoarding. 

As  with  wages,  so  with  salaries,  and  it  would  be  too  much  to 
hope  that  the  "  emoluments  "  of  the  technical  staffs  in  the  electro- 
supply  industry  should  escape  the  prevalent  epidemic  of  economy. 
In  point  of  fact,  there  have  been  two  recent  attempts  to  effect  a 
radical  reduction  in  staff  salaries  and  to  throw  overboard  the 
E.P.E.A.  Schedule,  viz.,  at  Dover  and  Perth.  In  both  cases, 
thanks  to  the  resolute  front  shown  by  the  Members  of  this  Association, 
the  move  was  successfully  countered.  It  is  well  known,  of  course, 
that  the  Schedule  includes  a  sliding  scale  for  the  periodical  adjust- 
ment of  salaries  according  to  the  (government  figures  for  the  cost  of 
living,  but  this  provision  evidently  was  not  sufficient  to  satisfy 
the  voracious  appetite  of  the  Hotspurs  of  economy,  whose  zeal 
for  retrenchment  rendered  them  oblivious  of  the  fact  that  they  had 
but  recently  accepted  and  approved  of  the  Schedule  as  a  fair  and 
satisfactory  scheme. 

Although  victory  has  favoured  the  cause  of  the  intended  victims 
of  a  co%ip  de  main  in  these  two  instances,  there  is  little  doubt  that 
despite  the  object  lessons  of  Dover  and  Perth,  other  attempts  will 
be  made  to  upset  the  Schedule,  either  openly  or  in  ways  that  are 
less  obvious,  though  none  the  less  dangerous.  In  every  case,  it 
is  the  firm  intention  of  the  E.P.E.A.  to  resist  by  every  means  in 
its  power.  It  is  determined  to  niamtain  unimpaired  the  "  Bill 
of  Rights  "  which  has  received  the  approval  of  both  sides  of  the 
National  Joint  Board,  and  which,  with  very  few  exceptions,  has 
been  accepted  by  every  imdertaking  in  the  Kingdom  to  which  it  is 
apphoable. 

A  significant  feature  of  the  attacks  made  on  the  Schedule  has 
been  the  complete  disregard  shown  by  the  aggressors  for  the  machinery 
erected  for  deahng  with  all  matters  pertaining  to  the  salaries  and 
working  conditions  of  Technical  Engineers,  that  is,  the  District 
Joint  Boards.  It  is  no  secret  that  the  E.P.E.A.  pins  its  faith  to 
Whitleyism  as  the  best  existing  means  for  the  preserving  of  peace 
and  the  securing  of  justice  in  industry.  Whether  Whitleyism  will 
be  the  ultimate  solution  of  the  problem  is  a  matter  for  the  future, 
but  until  a  better  system  is  devised  the  Association  will  refuse  to 
countenance  any  attempt  to  short-ch'ciiit  or  to  ignore  the  estabhshed 
tribunals  for  the  consideration  and  settlement  of  giievances  and 
disputes.  It  con.sistently  adheres  to  constitutional  procedure 
itself  and  it  expects  others  who  are  parties  to  and  are  represented 
on  the  Joint  Boards  to  do  Ukewise. 
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In  the  event  of  an  undertaking  desiring  a  variation  in  the  inter- 
pretation of  the  Schedule  owing  to  particular  circumstances,  its 
proper  course  is  to  lay  its  views  before  the  D.J.B.,  when  due  weight 
will  be  given  to  any  arguments  brought  forward,  and  a  fair  decision 
arrived  at  after  careful  consideration  of  the  case.  The  Board 
exists  for  that  purpose.  To  resort  to  arbitrary  methods  and  without 
reference  to  the  body  constituted  for  the  deciding  of  precisely 
such  cases  is  to  revert  to  the  chaotic  conditions  prevalent  in  the 
bad  old  days  before  the  idea  of  Whitlejism  had  taken  coherent 
form. 

It  is  to  be  hoped — though  one  must  be  careful  not  to  be  over- 
sanguine — that  the  exemplary  lessons  of  Dover  and  Perth  have 
been  duly  noted  and  taken  to  heart  by  all  other  imdertakings, 
and  that  there  will  be  no  further  attempts  at  similar  high-handed 
and  unconstitutional  action.  Should  such  unfortunately  occur, 
the[_E.P.E.A.  i\ill  be  foiuid  no  more  disposed  to  take  it  lying  dovrn 
than  it  has  already  shown  itself,  for  it  is  after  aU  very  much  like 
the  cat,  which  is  "  un-animal  m^chant ;  quand  on  I'attaque,  il  se 
defend."- — I  am,  &c., 

London,  '  W.  A.  Jones, 


August  22nd. 


General  Secretary, 
Electrical  Power  Engineers'  Association. 


Parliamentary  Intelligence 


Wireless  Telegraphy  in  the  War. 

In  reply  to  Sir  B.  C'HAbwitK,  who  asked  what  steps  had  been  taken 
to  ascertain  the  methods  employed  bj'  tlie  Germans  in  connection  with 
wireless  eonimunieations  during  the  war.  Sir  R.  Sanders  stated  that  de- 
tailed information  was  in  possession  of  the  General  Staff,  but  it  would 
not  be  in  the  public  interest  to  disclose  it. 

Telephonic  Co  mmunication :  Lazonby  and  Kirkoswald. 

Sir  C.  LowTHEE  asked  the  Postmaster-General  when  he  expected  to 
be  able  to  fulfil  the  long-standing  demands  for  telephonic  communication 
in  the  Lazonby  and  Kirkoswald  district  of  Cumberland  '' 

Mr.  Pease  :  In  order  to  open  call  offices  at  Lazonby  and  Kirkoswald 
it  would  be  necessary  to  adapt  the  existing  telegraph  circuit  for  telephone 
working  ;  the  cost  of  this  work  would  be  considerable  and  a  guarantee 
would  be  required.  When  the  amount  of  the  guarantee  is  settled,  the 
terras  will  be  quoted  to  the  applicants. 

New  Acts  of  Parliament. 

The  Royal  Assent  was  given  ou  the  17th  inst.  to  the  Burnley, 
R«therham  and  Wigan  Corporation  Acts  and  the  Hastings  Tramways 
Act,  and  on  the  19th  inst.  to  the  Safeguarding  of  Industries  Act,  Ex- 
piring Laws  Continuance  Act,  Telegraph  (Money)  Act,  Aberdeen  Cor- 
poration (Electricity  Works  Railway)  Order  Confirmation  Act,  Airdrie 
and  Coatbridge  Tramways  Trust  Order  Confirmation  Act,  Batley  Cor 
]X)ration  Act,  County  of  London  Electric  Supply  Company's  Act- 
Leicester  Cori>oration  Act  and  South  Shields  Corporation  Act. 

Government  of  Greater  London. 

Mr.  N.  Chamberlain  asked  the  Minister  of  Health  whether,  as  the 
terms  of  reference  to  the  Royal  Commission  on  the  Government  of 
London  made  no  mention  of  any  town  plan,  he  would  consider  the 
advisability  of  authorising  forthwith  the  preparation  of  such  a  plan, 
providing  for  the  future  development  of  London  and  the  surrounding 
districts,  including  the  lines  of  main  roads  and  the  general  allocation 
of  different  areas  for  the  purposes  for  which  they  were  best  adapted  ? 

Sir  Alfred  Mond  said  he  would  consider  how  far  it  might  be  prac- 
ticable to  adojit  the  suggestion. 


At  the  end  of  1920  there  were  about  H  000  public  electric  power 
PLANTS  in  the  U.S.A.,  of  a  capacity  of  100  kW  or  over.  In  a  report  by 
the  U.S.  Geological  Survey  it  is  stated  that  the  average  daily  output  of 
electricity  for  each«  month  varied  from  Hi)  000  000  kWh  in  May  to 
124  000  (100  in  .January,  the  average  for  the  year  being  120  000  000  kWh. 
The  year's  output  was  43  90O  million  units,  an  increase  of  12-9  per  cent. 
over  1919,  and  hydroelectric  energy  represented  37J  per  cent,  of  this 
total.  The  amounts  of  coal,  fuel  oil  and  gas  employed  to  generate 
electricity  in  1020  increased  by  fi,  18-4  and  13()  per  cent,  respectively 
over  the  preceding  year,  and  if  the  fuel  oil,  gas  and  wood  so  consumed 
were  converted  into  the  equivalent  amount  of  coal,  the  coal  consumption 
would  have  been  38  500  000  tons  in  1919,  and  41  200  000  tons  in  1920, 
an  increase  of  7  per  cent.  This  increase  in  the  fuel  consumed  was, 
however,  accompanied  by  an  increase  of  12-9  per  cent,  in  the  output, 
indicating  a  more  oflicient  consumption  of  fuel.  On  the  basis  of  the 
eiiuivalent  coal  consumed  in  each  of  the  two  years,  the  public  utility 
plants  burned  3  17  lb.  of  coal  in  1919  to  produce  a  unit  of  electricity  and 
3-01  lb.  in  1920. 


Electrical  Imports^and  Exports. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
apparatus  and  material  imported  into  this  countiy  (a)  during  Julj-, 
1921,  and  (6)  the  aggregate  figures  from  Jan.  1  to  July  31,  with  increase 
or  decrease  compared  with  corresponding  periods  of  1920  : — 

Electrical  machinery,  (a)  £55  921  (decrease  £39  319),  (b)  £500  079  (de- 
crease £94  191);  telegraph  and  telephone  cables,  submarine,  (a)  nil, 
(b)  (increase  £50)  ;  other  than  submarine,  (a)  £7  7GS  (increase  £7  223), 
(b)   £59  420   (increase   £55  242)  ;     telegraph   and   telephone   apparatus, 

(a)  £20  401  (increase  £14  594),  (b)  £225  717  (increase  £139  900)  ;  other 
electrical  wires  and  cables,  rubber  insulated,  (o)£3  975  (increase  £3675), 
(6)  £17  064  (increase  £6  260) ;  with  other  insulations,  (a)  £6  841  (de- 
crease £10  106),  (b)  £67  385  (increase  £4  656)  ;  carbons,  (a)  £3  094  (de- 
crease £5  873),  (6)  £66  038  (decrease  £3  234) ;  glow  lamps,  (a)  £9  742 
(increase  £4  495),  (6)  £176  605  (increase  £152  005)  ;  are  lamps  and  elec- 
tric searchlights,  (n)  £06  (decrease  £775),  (6)  £5  746  (increase  £2  065);  parts 
of  arc  lamps  and  searchlights  (other  than  carbons),  (a)  £4  227  (increase 
£3  899),  (6)  £13  400  (increase  £6  427)  ;  batteries,  (a)  £4  470  (decrease 
£4  249),  (6)  £86  806  (increase  £45  319) ;  meters  and  measuring  instni- 
ments,  (a)  £3  699  (decrease  £6  070),  (6)  £115  404  (increase  £68  763); 
switchboards,  (a)  £243  (increase  £143),  (6)  £7  383  (increase  £6  290)  ; 
electrical  goods  and  apparatus  unenumerated,  (a)  £40  176  (decrease 
£34  462),  (6)  £51 1  948  (increase  £133  153).  Total  of  electrical  machinery, 
apparatus  and  material,  (a)  £170  673  (decrease  £66  825),  (b)  £1  853  601 
(increase  £66  825). 

Exports. — The  exports  of  electrical  machinery,  apparatus  and  ma- 
terial (a)  during  July,  1921,  and  (fc)  from  Jan.  Ito  July  31,  with  increase 
or  decrease  compared  with  corresponding  periods  of  1920,  were  as 
foUows  :— 

Electrical  machinery,  (a)  £407  954  (increase  £205  992),  (6)  £2  875  934 
(increase£l,714  806) ;  includingrailway  and  tramway  motors,  (a)  £25  417 
(increase  £22  434),  (b)  £143  070  (increase  £120  776) ;  other  generators  and 
motors, (a) £252  054(increase£138  451),(6)£1  622  988 (increase £956  167); 
and  electrical  machinery  unenumerated,  (a)  £129  883  (increase  £45  107), 

(b)  £1609  876  (increase  £637  863);  telegraph  and  telephone  cables, 
submarine,  (a)  £338  208  (increase  £294  169),  (b)  £1  883  517  (increase 
£802  277)  ;  other  than  submarine,  (a)  £135  327  (increase  £49  109),  (*) 
£986  598  (increase  £408  061);  telegraph  and  telephone  apparatus 
(a)  £188  655  (increase  £78  942),  (6)  £1  093  855  (increase  £427  993) ;  other 
electrical  wires  and  cables,  rubber  insulated,  (a)  £66  499  (decrease 
£110  087),  (6)  £912  946  (decrease  £11  272)  ;  with  other  insulations,  (a) 
£114  354  (decrease  £95  148),  (6)  £1  296  386  (increase  £79  071)  ;  carbons, 
(a)  £3  285  (decrease  £13  648),  (6)  £51  727  (decrease  £16  842)  ;  glow  lamps, 
{a)  £34  711  (increase  £6  666),  (5)  £309  156  (increase  £177  925)  ;  arc  lamps 
and  searchlights,  (a)  £95  (decrease  £3  239),  (6)  £8  875  (decrease  £3  432)  ; 
parts  of  arc  lamps  and  searchlights  (other  than  carbons),  (a)  £306  (de- 
crease £2  245),  (6)  £4  290  (decrease  £3  656) ;  batteries,  (a)  £51  534 
(decrease  £8  817),  (fc)  £455  842  (increase  £171  926)  ;  meters  and  measur- 
ing instruments,  (a)  £51  891  (increase  £17  890),  (6)  £308  297  (increase 
£89  137)  ;  switchboards,  (a)  £24  645  (increase  £16  989).  (6)  £130  037 
(increase  £78  326) ;  electrical  goods  and  apparatus  unenumerated,  (a) 
£148  081  (decrease  £37  826),  (h)  £1  387  460  (increase  £418  406).  Total 
of  electrical  machinery,  material  and  apparatus,  (a)  £1  565  545  (increase 
£398  747),  (6)  £11  704  820  (increase  £4  332  726). 

Wireless  Notes. 

The  first  wireless  telephone  service  in  South  Africa  has  been  in- 
stituted between  Port  Elizabeth  and  Durban. 

As  a  result  of  a  violent  stonn  last  week  Dova  Wireless  Station,  near 
Lyons,  was  considerably  damaged,  two  of  the  masts,  over  600  ft.  high, 
having  fallen. 

The  first  practical  use  of  Wireless  Telephony  in  connection  with  the 
Press  in  the  East  was  made  last  week  when,  the  "  Times'  "  Bombay 
Correspondent  states,  the  results  of  Poona  races  were  sent  direct  from 
the  race  course  by  wireless  to  the  "  Times  of  India.'' 

When  the  R.  38  crosses  the  Atlantic  she  will  have  the  assistance  of 
the  Marconi  wireless  station  at  Clifden.  In  order  that  there  shall 
be  no  question  as  to  the  identity  of  the  station,  Clifden  will  repeat 
her  call  letters  (M  F  T)  about  every  15  minutes. 

Captain  L.  Carus-Wilson  is  going  to  Egypt  to  represent  the  War 
Office  in  the  establishment  of  the  Imperial  Wireless  Chain.  Last  year 
Captain  Carus-Wilson  passed  out  first  of  all  the  foreign  officers  sent  in 
response  to  the  invitation  of  the  French  War  Office  to  the  Paris  school 
of  advanced  wireless. 

The  s.s.  "  Majestic,"  which  is  being  built  for  the  White  Star  Line,  and 
is  now  nearing  completion,  has  three  wireless  stations  installed,  the 
largest  of  which  will  be  capable  of  maintaining  permanent  connection 
with  both  America  and  England  during  the  entire  voyage  across  the 
Atlantic.  Elaborate  submarine  signalling  gear  has  also  been  installed 
to  ensure  the  safe  navigation  of  the  vessel  in  fog.  The  life  boats  include 
two  motor  boats  equipped  with  wiri'lcss.  Electric  baths  are  also 
provided. 


The  Committee  ai>pi)inted  by  the  Ministry  of  Health  to  investigate 
cibmplaints  made  by  the  Actors'  Association  regarding  the  injurious 
effect  to  their  eyes  from  the  powerful  lif^hts  used  for  the  production  of 
films  report  that  the  trouble  is  caused  by  the  use  of  open  arc  lights 
without  diffusing  screens.  The  Incorporated  Association  of  ICinemato- 
graph  Maimfacturcrs  has  in  consequence  undertaken  that  its  members 
will  not  permit  the  use  of  open  arc  lights  without  filters  in  their  studios. 
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Electricity  Supply. 

;    The  electricity  supply  mains  in  the  various  thoroughfares  of  Lurgan 
are  to  be  extended. 

Hayle  Lightmg  Committee  is  enquiring  into  the  cost  of  lighting  the 
town  with  electricity. 

It  is  hoped  that  Lord  Derby  will  open  the  newBLACKBUBN  electricity 
station  at  Whitebibk  in  October. 

A  new  cable  for  electrical  power  has  been  laid  under  the  LiFFEY  from 
the  end  of  the  North  Wall  to  a  point  opposite. 

Dewsbury  Town  CouncU  has  appointed  a  sub-committee  to  inquire  into 
the  cost  of  lighting  Thoknhill  by  electricity. 

The  number  of  street  lamps  (gas  and  electric)  lighted  in  Liverpool 
has  been  increased  from  3  000  t'o  nearly  13  OOO.j 

A  scheme  for  lighting  the  principal  streets  and  parades  of  Skegness 
by  electricity  is  shortly  to  be  laid  before  the  Council. 

Mr.  Stratton  Davis  has  been  instructed  by  Gloucester  To-n-n 
Comicil  to  prepare  plans  for  extensions  to  the  electricity  works. 

Owing  to  the  increasing  demand  for  electricity  at  Blackpool  an 
underground  transformer  station  is  to  be  constructed  in  Abingdon-street. 
Cavan  Urban  Council  has  entered  into  a  seven  years'  agreement  with 
the  local  electric  lighting  company  for  pubUc  lightmg  at  Is.  per  unit. 
At  a  public  meeting  of  the  inhabitants  of  Framlingham,  Suffolk,  it 
was  decided  to  raise  £4  000  to  carry  out  a  scheme  for  suppljong  the  town 
with  electricity. 

Abram  District  Council  have  accepted  the  oiferof  the  South  Lancashire 
Tramways  Company  to  light  Cross,  Tetley  and  Bryn  streets,  Bam- 
furlong,  by  electricity. 

SoTJTHESD  OS-Sea  are  considering  the  question  of  supplying  elec- 
tricity to  the  Great  Eastern  Railway  Company  for  the  lighting  of  their 
station  premises,  goods  sheds,  &c. 

Nenagh  Electric  Power  Works  are  now  neaxujg  completion.  The 
power  plant  was  tested  satisfactorily  last  week,  and  it  is  hoped  that  the 
entire  system  will  shortly  be  working. 

The  Electricity  Commissioners  have  fixed  the  maximum  charge  for 
electricity  at  Selby  at  lOd.  per  unit,  instead  of  Is.  as  applied  for  by  the 
Electrical  Distribution  of  Yorkshire,  Ltd. 

Croydon  Corporation  have  requested  Mr.  R.  J.  Howley  and  Mr. 
J.  Dalrymple,  general  manager  of  the  Glasgow  Corporation  tramways, 
to  advise  as  to  the  future  of  the  Croydon  tramways. 

The  Leek  General  Purposes  Committee  has  under  consideration  a 
report  by  Mr.  Tulloch,  the  Council's  electrical  engineer,  recommending 
extension  of  the  electric  generating  plant  at  a  cost  of  £18  500. 

Extensions  of  the  electric  supply  mains  are  to  be  made  by  Hudders- 
FIELD  Corporation  in  Horley-road  and  Moor-lane,  Netherton.  Messrs. 
T.  Broadbent  &  Sons,  engineers  and  crane  builders,  have  expressed 
satisfaction  with  the  supply  of  electricity  during  the  coal  dispute. 

Stirling  Town  Council  has  decided  to  apply  for  terms  for  a  bulk 
supply  of  electricity  to  the  Scottish  Central  Power  Companj%  and  to 
the  AUoa  Town  Coimcil;  Application  has  been  made  for  a  loan  of 
£6  700  for  a  generating  set. 

The  Electricity  Commissioners  have  granted  a  special  Order  to  the 
Rural  District  Council  of  Whitehaven  for  the  supply  of  electricity  for 
public  lighting  in  the  parish  of  Distington.  Any  objections  to  the|con- 
firmation  of  the  Order  must  be  made  by  Sept.  9. 

A  saving  of  £13  000  has  been  effected  by  the  agreement  reached  by 
the  Newport  Corporation  and  the  Newport  Harbour  Board  by  which 
a  cable  from  the  Corporation  electricity  works  to  Messrs.  Whitehead's 
new  steel  works  is  to  be  laid  uinder  the  river  bed  instead  of  via  Newport 
bridge. 

The  South  Wales  Electrical  Power  Distribution  Company,  the  Glamor- 
gan County  Council,  and  the  Dinas  Powis  Rural  District  Council  have 
petitioned  to  be  heard  against  the  Bill  to  confirm  the  Cardiff  Exten- 
sion Provisional  Order.  This  Bill  has  been  suspended  until  the  1922 
session. 

The  Midland  Electric  Light  &  Power  (.ompany,  at  L,BAmNGTON,  have 
obtained  permission  from  the  Electricity  Commissioners  to  supply  elec- 
tricity in  the  parishes  of  Amington  and  Stonydelph,  BolehaU  and  Glascote 
Shuttington  and  WUnecote  and  Castle  Liberty,  in  t'.e  Tamworth  rural 
district. 

Blackburn  Corporation  has  apphed  to  the  Electricity  Commissioners 
for  a  Special  Order  authorising  the  extension  of  the  Corporation's 
electricity  supply  area  to  the  urban  districts  of  Rishton  and  Great 
Harwood,  and  to  the  parishes  of  WUpshire,  Clayton-le-Dale  and  Rams- 
greave,  in  Blackburn  Rural  District. 

A  scheme  for  the  supply  of  electricity  to  Beckington  has  been  sub- 
mitted by  Edmundsons'  Corporation  who  propose  to  utUise  an  old  mill 
in  the  river  for  water  power,  and  it  is  hoped  that  the  cost  of  electricity 
will  be  only  lOd.  per  unit.  A  committee  has  been  appointed  to  go 
fully  into  the  matter  with  the  company. 

The  serious  financial  position  of  Wrexham  Electricity  Works  is  still 
exercising  the  minds  of  the  Town  Councillors.  For  the  fourth  time 
within  a  fortnight  a  meeting  was  held  last  week  to  consider  the  position. 
After  a  long  discussion  it  was  again  decided  to  adjourn,  and  future 
deliberations  are  to  be  in  private. 

Cannock  Urban  Council  have  agreed  to  the  terms  of  the  Wolver- 
hampton Corporation  to  lay  the  electric  cable  between  the  TJrban  Council 


boundary  at  Wedges  Mills  and  the  transformer  station  at  Cannock  at 
an  estimated  cost  of  £2  812  7s.  lid.  per  1000yds.  Consideration  of 
the  erection  of  a  transformer  station  at  Hednesford  has  been  deferred. 
~  A  profit  of  about  £4  000  having  been  made  on  the  past  year's  working  of 
the  Gravesend  electricity  uudertakhig,  £1 000  is  to  be  placed  to  the  relief 
of  the  local  rates.  At  a  recent  meeting  of  the  Council  a  proposal  to  use 
£3  000  of  suri^lus  profits  in  free  wirmg  the  houses  of  flat  rate  consumers 
was  rejected,  but  a  recommendation  to  reduce  the  price  of  current  to 
flat  rate  consumer's  was  carried. 

At  a  mass  meeting  of  the  employees  at  the  Tbeforest  power  station 
it  was  decided  to  contribute  2d.  per  head  per  week  towards  the  main- 
tenance fund  of  the  King  Edward  VII.  Hospital,  Cai-ditf .  When  the  vote 
had  been  taken  the  directors  of  the  concern,  the  South  Wales  Electrical 
Power  Distribution  Company,  Ltd.,  announced  their  intention  of  doub- 
ling their  employees'  contributions. 

The  proposal  to  reduce  the  salaries  of  the  technical  staff  of  Delling- 
BUKN  electricity  department  has  been  opposed  by  the  Scottish  District 
Joint  Boai-d.  The  Council  has  decided  to  communicate  with  the  sec- 
ictaiy,  pointing  out  that  in  the  opinion  of  the  Coi-poration,  so  far  as 
Greenock  is  concerned,  the  basis  for  salaries  contained  in  the  schedules 
should  not  be  that  of  plant  capacity,  but  that  these  salaries  might  be 
based  on  the  number  of  units  sold. 

To  prevent  delay  in  instalhng  a  system  of  electric  lighting  for  TisbURY 
the  SaUsbury  Electric  Light  &  Supply  Company  notified  the  District 
Council  that  they  they  did  not  propose  to  apply  for  an  order  to  the 
Commissioners,  and  asked  the  Council's  permission  to  open  the  streets 
and  to  erect  poles  and  wires.  The  Council,  however,  have  no  authority 
in  this  connection,  but  will  raise  no  objection  to  the  work  being  started 
if  appUcation  for  an  order  is  made  through  the  proper  channel. 

In  reference  to  the  note  on  Maidstone  in  our  last  issue,  we  are  informed 
by  the  engineer  and  manager  of  the  electric -supply  department  (Mr. 
E.  E.  Hoadley)  that  the  loss  of  £3  775  referred  to  was  the  estimated  loss 
to  the  Electricity  Committee  owing  to  the  coal  strike.  This  figure 
includes  the  lost  revenue  through  the  restricted  output,  the  amount  spent 
on  extra  labour  for  handling  the  so-called  coal  the  department  had  to 
bum,  and  also  the  extra  cost  of  the  coal  purchased  during  the  strike. 

The  accounts  of  the  Burnley  tramways  department  for  the  year 
ended  March  31  show  total  revenue  £180  792,  compared  with  £158  602 
in  the  previous  year,  and  working  expenses  £168  140,  against  £137  952. 
Interest  required  £5  729,  against  £6  103,  and  sinking  fmid  £9  650, 
compared  with  £9  408.  Rent  of  tramways  owned  by  outside  authorities 
and  income  tax  absorbed  £6  724  (£7  235)  and  the  net  result  was  a  deficit 
of  £9  752  (£2  090).  The  total  revenue  per  car-mile  was  24-45d.(20-71d.). 
Passengers  carried  were  23  407  356,  compared  with  24  603  461,  and 
car-miles  run  1  774  198,  against  1  837  907.  ^__ 

Actmg  on  the  advice  of  its  Electricity  Committee,  Sunderland  has 
decided  to  withdraw  from  the  District  Council  (No.  1)  North  East  Coast 
Area  Electricity  Supply  Industry,  but  has  agreed  to  adhere  to  the  con- 
ditions of  emploj-ment  laid  down  except  (a)  as  regards  mechanical  aiid 
electrical  fitters,"blacksmiths,  and  building  trades  employees,  who  will 
continue  to  be  employed  on  terms  and  conchtions  for  the  time  being 
agreed  between  the  recognised  local  employers'  and  employees'  organisa- 
tions ;  and  (6)  that  the  terms  of  the  Award  No.  579  of  the  Industrial 
Court  with  reference  to  holidays  to  skilled  men  and  their  assistants  shall 
be  strictly  adhered  to. 

Llandudno  Council  have  provisionally  agreed  to  the  offer  of  the 
North  Wales  Power  and  Traction  Company  to  deliver  at  the  Council's 
electricity  works  current  in  bulk  at  lid.  per  unit,  with  an  annual  mini- 
mum equal  to  20  per  cent,  of  the  cost  (£15  000)  of  the  transmission  line 
from  the  sub-station  of  the  company  near  the  Colwyn  Bay  Gasworks. 
During  the  year  ended  March  31,  a  loss  of  £1  136  was  incurred  in  the 
supply  of  current  to  the  electric  tramway  company,  and  the  Council 
have  "decided  that  on  the  expiration  of  the  existing  arrangements  on 
September  1  they  will  charge  a  flat  rate  of  3d.  per  unit  for  a  further  period 
of  12  months  for  all  current  supplied  to  the  company. 

The  Queensferry  T.N.T.  Factory,  which  has  just  been  taken  over  by 
the  Chester  Coqjoration  for  power  purposes,  contains  three  1  500  kW 
turbo-generators,  one  1  000  kW  turbo-generator,  one  90  kW  410  V  d.c. 
generator  and  one  37-5  kW  100  V  generator.  The  turbines  are  of  the 
Curtis  type,  with  a  working  pressure  of  160  per  sq.  inch,  and  the 
alternators  are  three  phase  440  V  50  cycle  machines,  ruimingat3  000 
revs,  per  min.  A  fourth  1  500  kW  set  was  retained  for  emergency  pur- 
poses. At  the  full  productive  period  of  the  factory  there  was  a  total 
motor  horse-power  of  8  618,  and  the  highest  record  of  units  generated 
in  one  month  was  2  588  991,  in  November,  1917. 

The  general  application  of  electricity  to  cotton-manufacturing 
has  formed  the  subject  of  many  interesting  discussions.  Even 
now  there  is  divided  opinion  on  the  question.  Mr.  Arthur  Charles, 
managing  director  of  Components,  Ltd.,  of  Burnley,  told  a  Burnley 
gathering  recently  that  electrical  plant,  correctly  installed,  was 
probably  safer  than  any  other  power  agent,  and  it  was  as  economical. 
He  pointed  out  that,  in  1910, 998  consumers  in  Burnley  paid  for  3  249  287 
units,  as  compared  with  3  000  consumers  and  7  594  107  units  last 
year.  Councillor  L.  Thomber,  a  prominent  cotton  manufacturer,  said 
the  application  of  electricity  to  textiles  was  all  a  question  of  cost.  So 
far  as  he  could  gather,  electricity  for  driving  mills  could  not  be  su])l)lied 
more  cheaply  than  steam.  Electricity  would  have  to  be  produced  under 
id.  per  unit  to  make  it  profitable  for  running  a  cotton  mill ;  he  admitted 
that  current  would  ensure  a  better  and  steadier  drive. 
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Municipal  Electricity    Accounts. 

Newport  Klectricity  Department  for  the  year  ended  Mareh  31  last 
showed  a  net  iJrolit  of  £7  180.     The  reserve  fund  is  now  £21  377. 

Portsmouth  electric  lighting  accounts  for  the  year  ending  March  31 
give  the  year's  capital  expenditure  as  £22  553,  bringing  the  gross  total 
to  £400  767,  but  a  sum  of  £272  858  has  been  repaid  or  placed  to  loans 
fund.  The  gross  revenue  for  the  year  was  £114  384,  against  £91  685 
in  the  previous  year.  The  expenditure,  however,  was  £91  405,  an  in- 
crease of  £22  782,  leaving  a  net  profit  of  £2  072,  after  meeting  interest 
and  sinking  fund  (£18  849),  which  has  reduced  last  year's  deficit  of 
£3  375  to  £1  303.  The  units  generated  were  5  939  810,  and  sold  4  885  782. 
The  maximum  demand  was  3  410  kW. 

The  accounts  of  the  \Volvebu.4mpton  Electricity  Committee  for  the 
year  ended  March  31  show  a  gross  profit  of  £73  437.  Interest,  however, 
required  £21  612  and  ivpayrncnt  of  capital  £24  761,  leaving  a  net  profit 
of  £27  064,  of  which  £22  (i04  has  been  placed  to  reserve  and  £5  000  to 
relief  of  the  Improvement  rate.  Total  capital  expenditure  amounted 
to  £637  064.  against  £581  366  last  year,  of  which  £244  262  has  been 
repaid.  Total  net  revenue  £199  160  (£147  462);  number  of  consumers 
connected  was  4  329  (3  182) ;  total  connections  23  130  kW  (21  381  kW) ; 
units  generated,  21  559.351  (17  942  935);  works  costs  were  1115d. 
0(-948d.),  and  the  total  costs  l-834d.  (l-674d.)  per  unit  sold. 

The  total  income  of  the  Hampstead  (London)  Borough  Council 
electricty  department  for  the  year  ended  March  was  £149  550,  including 
£135  193  for  private  lighting,  power  and  heating  supplies,  and  after 
meeting  expenses  (£112  996)  the  gross  profit  was  £36  554.  Interest 
required_£6  487  and  repayment  of  principal  £18  314,  leaving  a  balance 
of  £11  753.  A  sum  of  £7  008  was  expended  on  house  services,  meters 
and  other  capital  items,  and  the  surplus  of  £5  789  was  carried  forward. 
Of  the  capital  borrowed  (£472  747)  for  the  undertaking  £369  880  has 
been  repaid.  6  895  985  units  were  sold,  including  5  967  898  to  private 
consumers.  There  are  2  637  public  lamps  and  the  total  maximum 
demand  was  4  250  kW.  The  works  costs  were  3-83d.,  the  total  costs 
4-69d.  and  the  average  income  5-ld.  per  unit  sold. 

The  accounts  of  the  Stepney  (London)  Borough  Council  for  the  past 
year  show  a  net  profit  of  £9  376,  but  owing  to  heavy  charges  for  income 
tax,  writing  off  old  steam  plant  at  VVhitechapel,  &c.,  a  sura  of  £8  417 
has  had  to  be  taken  from  reserve.  The  total  connections  at  the  end  of 
the  year  were  equal  to  1  287  314  30  W  lamps,  and  the  502  services  added 
during  the  year  created  a  record,  representing  118  410  30-W  lamps. 
The  obsolete  arc  lamps  in  the  main  thoroughfares  have  been  replaced 
by  gasfilled  lamps,  with  very  satisfactorv  results.  The  units  sold  for 
aU  puq)oses  were  28  093  011,  a  drop  of  229  464,  though  there  was  an 
increase  of  454  837  imits  for  private  lighting.  The  total  cost  per  unit 
sold  was  l-8()4d.  (against  l-51d.),  and  the  income  was  l-932d.  (against 
l-708d).  It  is  reported  that  the  war  period  arrears  of  repairs  to  plant 
were  almost  completed  during  the  year,  so  that  the  engineer  and  manager, 
Mr.W.  C.  P.  Tapper,  can  be  congratulated  upon  a  very  satisfactory  record. 

The  total  revenue  of  the  Bubv  (Lanos.)  electricity  department  for 
the  year  ended  was  £97  434  (l-406d.  per  unit  sold)  and  the  total  costs 
were  £95  015  (l-371d.  per  unit),  leaving  a  net  profit  of  £2  419  (0035d. 
per  unit).  The  number  of  units  sold  was  16  630  213  (against  15  367  885), 
including  8  778  015  for  power  and  heating  and  5  187  199  bulk  supply! 
Thei-e  are  1  299  consumers  (increas  •  81)  with  the  equivalent  of  329  439 
8-c.p.  lamps  connected.  The  motors  number  1  127,  equal  to  9  506  h.p.  ; 
the  maximum  load  was  6  095  kW  (5  875  kW)  and  the  load  factor  3M 
(29-8)  per  cent.  The  average  price  of  fuel  increased  by  .32-3  percent., 
and  the  quantity  used  per  unit  sold  was  0-669d.  (0-4"81d.)  the  total 
generating  cost  being  M09d.  (0-896d.).  A  sum  of  £1000  out  of  the 
net  profit  has  been  applied  in  relief  of  rates  and  the  balance  placed  to 
reserve.  The  capital  expended  during  the  year  on  the  Chamber  Hall 
station  was  £36  999,  making  the  total  outlay  £258  788,  but  the  sinking 
fund  amounts  to  £47  605,  and  £67  730  of  the  debt  has  been  extinguished. 
A  10  000  k\V  turbo-alternator  and  a  water-tube  boiler  of  50  000  lb. 
evaporative  capacity  are  being  installed. 

The  financial  position  of  the  Blackburn  Corporation  electricity 
department  has  been  adversely  affected  by  increased  charges  for  fuel, 
&c.,  and  by  having  had  to  pay  £12  .500  in  1920-21  as  interest  and  sinking 
fund  on  the  capital  expended  on  the  Whitebirk  station.  It  is  recom- 
mended that  the  Council  obtain  statutory  authority  to  suspend 
the  operation  of  the  sinking  fund  and  to  pay  interest"  out  of  capital 
until  the  station  is  in  full  working  order.  The  total  revenue  for  the 
year  ended  March  31  was  £1 10  l(i5  (increase  £18  844)  and  the  expendi- 
ture £91  949 (increase £21  20.",).  Icavingagross profitof  £18  217.  Interest 
>.n  loan.s_ required  £15  490.  instalments  of  loans  repaid  £3  020  and  sinking 
fund  £15  527  ;  capital  ex]ien(liture  out  of  revenue  amounted  to  £12  4.'33 
and  the  final  adjustment  of  the  munitions  account  £4  926,  so  that  after 
taking  credit  for  investments  there  was  a  net  loss  of  £32  199  on  the 
year,  but  if  the  exceptional  items  of  expenditure  are  excluded  the 
trading  loss  is  only  £2  .321.  The  cost  of  fuel  was  £11  547  more  than 
the  iircvious  year  and  the  cost  of  repairs  and  maintenance  was  also 
heavy.  The  units  sold  totalled  10  561  959,  an  increase  of  945  980 
mainly  for  private  lighting  and  power  purposes.  The  total  connectiors 
aggregate  154  000  kW,  and  there  are  5  699  consumers,  an  increase  of 
.)ol  during  the  past  year.  Owing  to  shortage  of  plant,  rc-strictions 
were  imposed  on  new  connections,  and  it  is  rejiorted  that  hundreds  of 
prospective  consumers  are  waiting  for  supplv.  The  contractors  are 
making  satisfactory  progress  with  the  Whitckirk  gen(™ting  stati<  n 
and  he  CounciTs  area  of  sujiply  is  to  be  extended  to  Great  Harwood, 
Kishton.  &c.  The  total  capital  expended  is  £601  810,  but  the  amount 
outstanding  is  only  £436  574. 


Electric  Traction. 


The  Great  Central  Railway  has  begun  a  i)etrol-electric  coach  service 
between  Macclesfield  and  Bollixoton. 

The  TRAMWAY  accidents  in  the  Metropolitan  Police  District  in  1920 
number  4  000,  or  one-twelfth  of  the  total  traffic  accidents. 

The  extension  of  Glasgow  tramways  from  Netherlee  terminus  to 
Clarkston  has  been  partially  completed,  and  a  service  has  been  started  to 
the  temporary  terminus. 

The  trackless  trolley  omnibuses  of  Keiohley  Corporation  have  been 
reconsti-ucted,  and  the  motors  transferred  from  the  back  to  the  front 
axle.     The  front  drive  has  been  tried  with  success  at  Leeds. 

Messrs.  Thomas  Tillino,  Ltd.,  are  selling  their  present  petrol- 
electric  buses  and  are  placing  150  of  a  new  type  in  service.  The  new 
vehicles,  which  are,  broadly  speaking,  of  the  "  K  "  type,  will  carrv  48 
passengers. 

The  annual  report  of  the  Darwen  tramways  shows  that  last  year 
4  618  219  passengers  were  carried  ;  the  car  miles  lun  were  242  045,  and 
the  units  used  505  370,  averaging  209  per  car-mile.  The  average 
revenue  per  car-mile  was  29-14d.  and  the  average  expenses  17-Old. 

The  question  of  the  reduction  in  the  wages  of  the  Manchester 
tramway  men  was  again  before  the  Tramway  Committee  on  Tuesday, 
when  a  resolution  was  passed  recommending  that  an  early  meeting  of 
the  National  Joint  Industrial  Council  for  the  Tramway  Industry  be 
called  to  consider  the  procedure  to  be  adopted. 

The  proposal  to  increase  thcsalarj'of  Mr.  E.  S.  Rayner,  general  manager 
of  the  Hull  tramways,  by  £100  was  tlefeated  by  four  votes  at  a  recent 
meeting  of  the  Hull  City  Council.  In  everj'  department  of  the  Corpora- 
tion the  wages  of  the  rank  and  file  are  being  cut  down  from  3s.  upwards, 
and  it  was  felt  that  this  was  not  the  time  to  increase  the  salaries  of 
oiKcials.     Mr.  Rayner's  present  salarj'  is  £950. 

It  is  hoped  that  by  the  end  of  September  the  conversion  of  the  Wol- 
verhampton tramways  from  surface  contact  to  the  overhead  conductor 
system  will  have  been  completed.  The  ears  will  then  be  interchangeable 
with  all  the  adjoining  systems.  How  to  utihse  the  old  Lorain  track 
equipment  will  be  decided  when  the  question  of  completely  relaying  the 
track  is  dealt  with,  but  this  will  be  deferred  until  prices  are  lower.  For 
the  present  the  cables  will  be  retained  in  use  instead  of  an  earth  return. 

In  connection  with  the  scheme  for  widening  the  road  between  Liver- 
pool and  Manchester  it  is  intended  to  make  the  main  artei-y  to  and 
from  Liverpool  along  Edge  Lane  Drive,  St.  Oswald-street,  and  the 
Knotty  Ash  and  Prescot-road.  This  length  of  road  up  to  the  city 
boundai-y  (Knotty  Ash  tram  terminus)  it  is  proposed  to  widen  to  120  ft.  ; 
the  present  tramway  line  is  to  be  removed  from  the  centre  of  the  roadway 
to  a  special  track  ;  and  a  carriage  way  is  to  be  constructed  on  each  side 
of  this  tramway  track  for  the  use  of  heavy  vehicular  traffic.  The  object 
of  removing  the  tramway  lines  is  to  make  possible  an  express  service  of 
electric  cars.  The  Cor))oration  having  purchased  the  tramway  under- 
taking from  the  city  boundary  and  leading  into  Prescot,  want  that 
stretch  of  roadway  widened  on  similar  lines.  This  road,  however,  is 
under  the  control  of  the  County  Council,  who  think  the  present  needs 
would  be  sufficiently  met  if  the  Corporation  take  the  tramways  from 
their  present  position  in  the  middle  of  the  road  and  put  them  to  one  side 
upon  a  track  to  be  provided  by  the  Liverpool  Corporation. 

In  his  annual  report,  the  Middlesex  County  Surveyor  refers  to  the 
difficulties  in  maintaining  the  surface  of  the  roads  in  the  county.  It  is 
stated  that  one  of  the  principal  obstacles  to  an  improvement  is  the 
bad  condition  of  many  of  the  tramway  tracks.  Until  these  can  be 
reconstructed  the  "haunches"  cannot  be  dealt  with  in  a  satisfactory  way. 
The  increase  in  traffic  has  rendered  waterbound  macadam  uneconomical 
and  most  difficult  to  maintain  satisfactorily.  Unfortunately,  Middlesex 
has  several  miles  of  waterbound  macadam  "haunches"  to  tracks.  It  is 
general  experience  that  such  "haunches"  are  difficult  to  maintain  if 
sirrfaced  differently  to  the  track,  as  the  heavy  traffic  units  .always  cause 
trouble  at  the  dividing  lines  of  the  varving  surfaces  which  offer 
unequal  resistance  to  wear.  A  counsel  of  perfection  would  be  to  pave 
the  whole  of  the  tramway  "haunches"  with  wood  on  reinforced  con- 
crete when  the  tracks  are  reconstracted,  and  it  is  ho])(  d  financial 
conditions  may  permit  this  to  be  done.  In  many  cases,  however,  it  is 
likely  to  be  some  years  before  the  track  reconstruction  materialises, 
and  in  those  cases  it  will  be  found  advisable  to  substitute  slag  tar 
macadam  or  some  bituminous  material  for  the  waterbound  "haunches." 

Reconstnictionon  the  tramway  line  from  Ceicklbwood  to  Edqwake 
has  begun.     The  work  is  estimated  to  crjjt  £184  000,  or  £84  000  per  mile. 

Telegraph  and  Telephone  Notes. 

HvLL  Corporation  tck]ihone  dc]wr(iiiciit  has  had  a  loss  on  the  year 
of  £13  279. 

Many  devclo]mients  have  recently  been  carried  out  in  connection 
with  the  telephone  service  in  the  West  Yorkshire  district.  In 
regard  to  the  East  Leeds  underground  scheme.  250  subscribers  have 
already  been  transferred  from  open  lines  to  the  underground  cable. 
On  the  Bradford  Exchange  c.b.  switchboard  accominodaticjn  for  a  further 
540  subscribers  has  been  made.  The  Leeds-York  and  Leeds-Harrogate 
underground  cables  are  practically  completed.  Additional  trunk 
circuits  were  recently  brought  into  use  on  the  following  routt-s  : — Leeds: 
Binglev.  two  additional  circuits -.  Cleckheaton-Huddersfield  (2) ;  Cleck- 
heaton-Halifax  (2)  ;  Bradford-Halifax  (4)  ;  Leeds-Goole  (2).  At  the 
Rawdon  Exchange  last  month  work  in  connection  with  the  provision 
of  additional  subscribers'  equipments  on  the  existing  switchboard  was 
completed. 
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Imperial  and  Foreign  Notes. 

After  a  nine  weeks'  strike  for  an  increase  .if  10  [icr  cent.  ..n  tlieir  wages, 
the  Durban  tramway  men  have  returned  to  work  on  the  old  terms, 
«n  the  understanding  that  there  shall  be  no  reduction  in  their  pay  before 
the  end  of  the  year. 

The  residents  of  Townsville  and  Cairks,  towns  on  the  North 
Queensland  coast,  are  agitating  for  the  erection  of  a  radio-telegraph 
station.  The  towns  are  unprotected  sea  ports  in  the  storm  belt,  and  it 
is  considered  that  a  wireless  station,  placed  in  a  suitable  locality,  would 
sive  advance  information  of  stonns,  &c.,  for  Willis  Island. 

In  the  REVISED  Australian  Tariff  higher  duties  have  been  placed  on 
higli-grade  carbon  and  alloy  steels.  The  new  tariff  is  :  British  20  per 
t-ent.,' intermediate  25  and  general  30  per  cent.  In  ju.stifying  the  in- 
crease the  Minist^rforTrade  {Mr.  Greene)  said  that  Australia  was  perhaps 
richer  than  any  other  comitry  in  the  rare  minerals  required  for  special 
alloy  steels.  A  large  foundry  in  Sydney  had  electric  furnaces  to  produce 
hiffh-grade  steels,  and  in  Western  Australia  another  foundry  was  in 
course  of  erection  which  would  employ  over  100  men.  An  EngUsh 
firm,  well-known  for  its  alloy  steels,  was  investing  a  large  svjm  of  money 
in  the  enterprise. 

In  a  report  on  the  "  Economic  and  Financial  Conditions  in  South 
Africa,"  Mr.  W.  G.  Wickham,  H.M.  Senior  Trade  Commissioner,  states 
that  the  value  of  the  total  imports  in  1920  from  the  United  Kingdom 
was  £51  000  000  (excluding  Government  stores),  which  was  a  record 
figure.  The  imports  from  the  U.S.A.  were  valued  at  £17  000  000  (against 
£11  250  000  in  1919),  of  which  about  one-third  represented  motor  car, 
K>ycles,  &c.  Of  the  electrical  machinery  and  material,  other  than  cables 
and  wires,  the  U.S.A.  supplied  £377"000  out  of  £1  177  000,  a  much 
reduced  proportion.  Belgian  and  German  goods  were,  again  available, 
but  the  total  of  the  German  trade  was  under  £1  000  000  . 

In  the  scheme  put  forward  by  the  International  Waterways  Commission 
for  deepenisgtheSt.  Lawrence,  and  providing  for  the  passage  of  ocean- 
going ships  as  far  west  as  Chicago,  Port  Arthur  and  Duluth,  power 
development  plants  are  to  be  situated  at  Iroquois,  Ontario,  Morrisburg, 
Ontario,  and  at  Lake  St.  Louis  by  wliich  more  than  twice  the  power 
now  developed  at  Niagara  Falls.which  produces  approximately  700000  H.p. 
can  be  obtained.  The  most  favoured  plan  proposes  power  units  of 
40  000  H.P.,  each  developing  about  one-third  of  the  theoretical 
power  of  the  St.  Lawrence,  said  to  be  about  5  000  000  H.p.  The  scheme 
would  cost  about  £50  000  000,  but  it  is  said  that  the  water  power  would 
pay  for  the  whole  project  in  a  few  years. 

Fourteen  of  the  principal  manufacturers  of  insulated  tubing  in  Ger- 
many have  recently  combined  forces  under  the  name  of  Verband  Deutsche 
Isolierrohrwerke. 

A  reduction  of  10  per  cent,  on  the  substantive  wages  which  were  paid 
on  .Jan.  1,  1921,  will  be  introduced  in  the  Swedish  ironworks  from 
Sept.  12.     This  will  affect  all  the  workmen  who  have  no  contract. 

The  electrification  of  the  Montevideo  Northern  tramways  at  an 
estimated  cost  of  £500  000  has  been  discussed  in  Congress  with  a  view 
to  sanctioning  a'loan  for  the  purpose.  The  annual  loss  at  present 
amounts  to  about  £40  000. 

It  is  stated  that  the  Polish  Government  have  made  a  contract  with 
the  Radio  Corporation  of  America  for  the  construction  of  a  three-million- 
dollar  high-power  radio  station  at  Warsaw,  having  direct  connection 
with  the  Rocky  Point,  Long  Island. 

Recent  statistics  of  the  steel  castings  trade  in  the  United  States 
show  a  rapid  advance  in  the  output  of  electric  furnace  steel.  During  the 
past  year  155  196  tons  of  electric  steel  were  cast,  compared  with  111  510 
tons  for  the  previous  year,  and  108  296  tons  in  1918. 

It  is  reported  that  the  makers  of  electric  furnaces  in  the  U.S.A. 
are  busy.  Among  recent  orders  are  two  large  units  for  the  Inter- 
national Nickel  Company,  and  a  Pittsburg  firm  is  executing  this  and 
other  contracts.  At  Sandusky  (Ohio)  a  large  foundry  is  substituting 
large  electric  furnaces  for  its  present  equipment. 

Tenders  have  recently  been  invited  by  the  State  Power  House  Direc- 
torate of  Uruguay  for  the  supply  of  10  450  metres  for  private  installa- 
tions in  Montevideo.  The  supply  comprises  a  three-phase,  50-cycle 
sj'stem,  with  200  V  between  phases.  Single-phase  and  three-phase 
meters  are  required,  and  the  induction  tj^pe  is  preferred. 

The  contract  now  held  by  the  Electric  Light  &  Power  Company  in 
Mexico  City  is  about  to  expire,  and  so  far  nothing  has  been  arranged  as 
to  its  renewal.  It  is  proposed  by  the  authorities  of  the  Federal  District, 
the  ■'  Engineer  "  states,  to  instal  a  rival  plant  in  order  to  enter  into  active 
competition  with  the  present  British  (Canadian)  Company. 

The  Atlantic,  Gulf  &  Pacific  Company,  of  Manila,  P.I.,  will 
shortly,  it  is  stated,  have  an  electric  furnace  completed.  It  is  the  first 
installation  of  its  kind  in  the  Philippine  Islands,  and  will  be  used,  the 
"  American  Chamber  of  Commerce  Journal "  states,  for  manufacturing 
steel  castings  required  for  machines  in  the  cane-sugar  industiy. 

There  was  a  reduction  of  lOpercent.  in  the  priceof  Americano. c.  and 
polyphase  motors  last  month,  but  fractional  horse-power  and  syn- 
chronous motors  are  excepted.  Some  manufacturers  have  also  made  cuts 
in  the  prices  of  d.e.  generators,  transformers,  motorgenerators,  porcelain 
insulators,  &c.,  Recent  reports  are  that  there  is  an  increased  demand 
for  electric  motors. 

About  .SI  000  000  is  being  expended  on  improvements  and  extensions 
of  the  telephone  system  of  the  Kiangsu  Province  of  China. 

According  to  information  issued  by  the  Chinese  Government  surveys 
are  being  undertaken  at  Ch'ihfeng  (Hata)  in  the  Ichol  administrative 


area  for  the  installation  of  a  telephone  service,  and  an  electric  light 
plant  under  semi -official  auspices  ;  the  Kuang  Hua  Electric  Light  Com- 
pany at  Louhokau  has  been  registered  by  the  Ministry  of  Agriculture  and 
Commerce,  and  the  Sun  Fan  Electric  Light  Company  has  applied  for 
registration. 

Experiments  in  curing  sweet  potatoes  by  electricity  are  to  be  carried 
out  at  Birmingham,  U.S.A.,  in  the  autumn.  A  temperature  of  from  85° 
to  95°  is  said  to  be  necessary  to  take  the  moisture  out  of  the  vegetable 
when  it  is  first  dug  out  of  the  ground,  in  order  to  keep  it  for  the  spring 
trade,  and  an  average  temperature  of  50°  is  required  during  the  winter 
months.  It  is  believed  that  the  temperature  can  be  better  regulated  by 
electricity  than  by  any  other  method. 

The  students  of  the  College  of  Engineering.  University  of  Wisconsin 
at  Madison,  have  recently  designed  and  built  a  60  kW  electric  brass- 
melting  furnace  of  200  lb.  capacity,  which  has  been  installed  in  the 
chemical  engineering  laboratory.  It  is  believed  to  be  the  smallest 
commercial  furnace  of  this  type  in  the  United  States.  The  actual  cost 
is  said  to  have  been  S350,  co"nipared  with  a  market  price  of  SI  000  for 
a  commercially  manufactured  imit. 

The  Swedish  Metal  Workers'  Union,  which  comprises  70  000  men 
in  the  iron  and  steel  and  engineering  industries  has  asked  the  State  to 
take  over  suitable  works  as  national  undertakings,  place  them  in  the 
hands  of  the  workmen,  provide  the  necessary  workins  capital  and  entrust 
the  Board  of  Trade  with  the  duty  of  disposing  of  the  imm.Iih  ti..ii.  Mr. 
G.  A.  Styrman,  director  of  the  Swedish  Engineering  W  ^ik-^  A^s^.ciation 
has,  we  understand,  been  interviewed  on  the  qucstmn.  Imt  in.tlung  has 
apparently  been  settled. 

Mr.  H.  E.  Satow,  H.M.  Consul-General  at  Beyrout.  in  his  report  for 
the  year  1920  on  the  trade  of  Syria,  states  that  both  the  Tramway 
Company  and  the  Electric  Light  Company  give  cause  for  complaint.  The 
former's  service  is  inefficient,  the  rolling  stock  requires  renovation,  and 
the  lines  relaying.  The  Electric  Light  Company's  power  station  is 
inadequate,  so"  that  the  lighting  both  of  the  streets  and  of  private  houses 
is  very  poor.  Schemes  for  obtaining  electric  power  from  streams  in 
Lebanon  are  under  discussion.  A  beginning  has  been  made  with  one 
scheme  at  the  Nahr  Ibrahim,  north  of  Beyrout,  but  little  progress  has  so 
far  been  made. 

During  the  year  1920,  2  598  projects  were  submitted  to  the  electric- 
power  section  of  the  Swiss  Railway  Department,  939  of  which  con- 
cerned transmission  lines.  Of  the  projected  transmission  lines,  602, 
states  "Engineering,"  are  to  carry  high-tension  current  and  1  307  low- 
tension  current.  The  length  of  the^new  high-tension  lines  actually 
erected  was  875  km.  (544  miles) ;  582  km.  in  the  previous  year,  com- 
prising 54  km.  (34  miles)  of  underground  cable  ;  670  km.  (416  miles) 
of  the  arterial  lines  were  copper  wires,  80  km.  (50  miles)  being  of  alu- 
minium (against  167  km.  in  1919).  The  machinery  projects  included 
plant  for  14  new  generating  stations  ;  but  only  one  of  these  will  contain 
units  of  more  than  200  kW. 

According  to  Renter  the  Assoclation  of  producers  of  Electric 
Power  at  Madrid  have  protested  against  some  of  the  duties  in  the  new 
draft  tariff  on  material  used  in  the  electrical  industry.  They  point  out 
that  certain  articles— for  example,  tubes  for  pressures  over  25  atmo- 
spheres— cannot  be  obtained  in  Spain.  One  of  the  members  of  the 
Association  has  ordered  1  000  tons  of  these  tubes  in  Germany  at  about 
1  000  pesetos  per  ton.  According  to  present  proposals  duty  of  1  600  or 
800  pesetas  a  ton,  according  to  whether  they  are  admitted  under  the 
first  or  second  column  of  the  tariff,  will  have  to  be  paid.  Purchasers  of 
large  parts  and  very  high-tension  apparatus  will  be  similarly  affected, 
the  Spanish  market  for  these  goods  being  too  small  to  warrant  the  setting 
up  of  works  for  their  manufacture  in  the  country. 

According  to  figures  issued  by  the  U.S.  Census  Bureau  the  value  of 
electrical  machinery  and  apparatus  manufactured  in  America  in  1919 
amounted  to  .$1  014  373  000,  an  increase  of  $654  941  000  over  the  1914 
figures.  Of  the  manufactures,  motors  (not  including  starters  or 
controllers)  amounted  to  SI  16  898  000  (§44  176  000)  ;  generating 
apparatus  and  parts,  $86  266  000  ($23  233  000);  insulated  wire  and 
fittings,  $84  217  000  ($69.506  000);  batteries,  storage,  dry,  liquid, 
$92  506  000  ($23  402  000);  incandescent  lamps,  $59  372  000 
($17  350  000);  magneto-ignition  apparatus,  &c.,  $47  389  000 
($22  261000);  telephone  apparatus,  $46  340  000  ($22  816  000); 
telegraph  apparatus,  all  types,  $12  816  000  ($2  248  000);  industrial 
and  household  apparatus  and  devices,  $54  998  000  ($4  049  000)  ;  trans- 
formei's  and  feeder  potential  regulatoKS,  $31691000  ($13  120  000); 
electric  locomotives,  $8  161  000  ($3  721  000). 

What  is  stated  to  be  one  of  the  Largest  Horizontal  Water  Wheel 
Driven  Generators  ever  built  has  been  constructed  for  the  Great 
Western  Power  Company's  Great  Meadow  plant  on  the  Feather  River, 
Cal  The  "  Electrical  Worid  "  states  that  it  is  a  three-phase  60-cycle 
machine  rated  at  22  200  kVA,  0-9  power  factor.  11  000  V,  171  revs, 
per  min.  As  it  is  intended  for  operating  on  a  165  000  V  transmission 
line,  the  highest  operating  voltage  in  America,  it  has  been  designed  with 
special  refei-ence  to  line-charging  requirements,  so  that  with  full-load 
armature  current  the  transmission  line  voltage  wiU  not  bmld  up  to  over 
80  per  cent,  of  the  normal  voltage.  Silicon  steel  has  been  used  m  the 
construction  of  the  armature  to  minimise  core  loss,  and  factory  tests  show 
that  the  generator  has  97-25  per  cent,  efficiency  at  full  load,  95  per  cent, 
at  half,  and  93  per  cent,  at  quarter  load  at  0-9  power  factor.  The  rotor 
consists  of  four  separate  wheels,  made  into  a  single  spider,  with  rim  dove- 
tailed to  receive  the  poles.  The  total  net  weight  of  the  machine,  whuH 
was  built  by  the  General  Electric  Company,  is  334  000  lb. 
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Miscellaneous. 

Additional  means  oi  tck-phone  cunimvinicatiou  &ie  now  available 
between  Nottingham  and  Sutton-in-Ashfield. 

Damage  estimated  at  £000  was  caused  by  a  fire  which  broke  out  last 
week  at  the  premises  of  Mr.  G.  Blackburn,  electrician.  Crown-street, 
Bolton. 

Messrs.  Eagl,estojje  &  Son,  electricians,  of  the  Plain,  Oxford,  were 
among  those  \vho  offered  prizes  at  the  Headington  Horticultural  Society's 
annual  show. 

Alderman  H.  Linsley,  ex-Mayor  of  Salford,  and  chairman  of  the 
Tramivays  Committee  since  its  formation  in  1901,  died  last  week  at  the 
age  of  73  years. 

The  Department  of  Overseas  Trade  has  issued  application  forms  to 
British  firms  for  the  British  Industries  Fair  wliich  will  be  held  in 
London  at  the  White  City  next  year,  from  Feb.  27  to  March  10. 

A  ballot  vote  is  being  taken  of  members  of  the  Electrical  Trades 
U.MON  emploj'ed  on  contracting  work  as  to  their  acceptance  of  a  sliding 
scale  of  wages,  to  be  based  on  the  rise  or  fall  in  the  cost  of  living. 

A  KEDFCTioN  of  I7i  per  cent,  is  amiounced  in  the  WAGES  of  Sheffield 
steel  piece-workers  on  open-hearth  and  electric  steel  furnaces, 
heavy  mills  and  forges,  and  in  press  shops,  and  of  Is.  2d.  per  day  on 
time  workers. 

H.M.  Senior  Trade  Commissioner  for  Canada  and  Newfoundland 
(Capt.  Edwards)  will  retire  on  Oct.  31  and  will  be  succeeded  by  Mr.  G. 
T.  Milne,  who  is  at  present  acting  temporarily  as  Senior  Commis- 
sioner in  South  Africa. 

The  increased  use  of  Electricity  in  Cotton  Mills,  and  the  consequent 
lessening  of  fire  risks,  is  among  the  factors  which  have  enabled  the  Fire 
Insurance  Offices  Committee  to  make  a  substantial  reduction  in  the 
premiums  charged  for  cotton-miU  insurance. 

Mr.  W.  G.  WiCKHAM,  H.M.  Senior  Trade  Commissioner  in  South 
Africa,  is  at  present  in  this  country  on  an  ofticial  visit  and  will  interview 
at  the  Department  of  Overseas  Trade  from  Sept.  1-16  firms  who  desire 
to  obtain  information  as  to  trade  possibilities  in  the  Union  of  South 
Africa. 

Cyril  Bertram  Maurice  and  Albert  Walter  Coward,  carrjang  on  business 
as  wholesale  factors  of  electrical  and  engineering  supplies,  at  139,  Oxford- 
street,  Lcmdon,  W.I.,  under  the  style  of  Maurice  &  Coward,  have 
dissolved  partnership  by  mutual  consent  as  from  August  6,  1921. 
Debts  received  or  paid  by  Mr.  Coward,  who  continues  the  business. 

We  regret  to  record  the  death  of  Sir  Samuel  C.  Davidson,  K.B.E., 
chairman  and  managing  director  of  Messrs.  Davidson  &  Company,  Lt<l., 
of  Belfast,  engineers  and  makers  of  the  "  Sirocco  "  fans.  Deceased 
was  a  well-known  engineer  and  was  credited  with  nearly  200  patents. 
He  was  knighted  on  the  occasion  of  the  King's  recent  visit  to  Belfast. 

The  current  issue  of  the  "  Industrial  League  and  Council  Journal  " 
contains  an  interesting  account  of  the  reception  given  to  Mr.  Ernest  J.  P. 
Benn  and  Mr.  F.  H.  Elliott  on  thieir  return  from  America,  where  they 
represented  the  League.  The  Right  Hon.  G.  H.  Roberts,  M.P.,  presided, 
in  the  absence  of  Viscount  Bumham,  C.H.,  and  over  200  employers  and 
employed  were  present. 

The  General  Electric  Company,  Ltd.,  Magnet  House,  Kingsway, 
'W.C,  seek  leave  to  Amend  the  Specification  of  Letters  Patent 
No.  1  161/1911,  granted  to  the  Deutsche  Gasgluklicht  Aktiengesell- 
schaft  (Auergescllschaft),  for  "  Improvements  relating  to  drawn  wires 
suitable  as  illuminating  bodies  for  electric  incandescent  lamps  and 
process  for  manufacturing  same." 

The  Government  Export  Credit  Scheme  has  now  been  extended  to 
Italy  and  Portiual.  A  great  deal  of  work  is  proceeding  on  hydro- 
electric and  electric  traction  schemes  in  Italy,  and  several  other  projects 
are  being  discussed,  and  in  the  Portuguese  Colonies  there  should  be 
demands  for  machinerj-,  &c.  In  both  cases  the  exchange  is  not  favour- 
able to  business  transactions  at  present,  but  the  credit  scheme  should 
assist  British  exporters. 

The  Board  of  Trade  has  approved  the  use  of  Electric  Light  Signals 
for  both  day  and  night  use  on  the  Liverpool  Overhead  Railway,  and 
there  are  now  .52  lamps  in  use  along  the  5  miles  of  tlouble  lines  between 
the  Alexandra  and  Herculaneum  Docks.  The  electric  signals  are  auto- 
matic, arc  seen  more  easily  in  daylight  than  the  semaphore  arm  signal, 
and  it  is  believed  they  will  also  prove  more  successful  in  penetrating  fog. 
The  London  &  Soutli  Western  Railway  are  also  experimenting  with  the 
new  system. 

AVith  reference  to  statements  which  have  recently  been  made,  the 
Federation  of  British  Industries  infonn  us  that  they  take  no  part 
in  politics  whatever,  and  have  never  at  any  time  supported  or  worked 
for  Parliamcntaiy  candidates.  It  hai)pens  in  the  ordinary  course  of 
events  that  there  are  between  70  and  80  Members  of  Parliament  who  arc 
connected  with  finns  which  are  members  of  the  Federation,  but  in  no 
single  instance  can  it  be  said  that  the  Federation  had  any  jmrt  in  these 

being  elected. 

About  .'50  members  of  the  West  op  Scotl.\nd  Branch  of  the 
Association  of  Mining  Electrical  Engineers  last  week  visited  the 
works  at  Flemington,  Motherwell,  of  Messrs.  Anderson,  Boyes  &  Com- 
pany, Ltd.,  manufacturei-s  of  disc  and  chain  coal-cutters  and  mining 
Bwitchgcar.  The  visitors  witnessed  tests  carried  out  by  Prof.  D.  Burns 
to  demonstrate  that  a  rectangular  type  of  trailing  cable  plug  attached 
to  a  coal  cutter  was  capaVjle  of  being  used  in  an  explosive  mixture  of 
gas  and  air. 


We  have  already  recorded  the  various  steps  taken  to  form  the  En- 
gineers' Club  for  London,  which  is  to  be  opened  on  Thursday  next. 
It  was  registered  on  the  17th  inst.  as  a  company  limited  by  guarantee 
under  the  title  of  "  Engineers'  Club  (London),  Ltd.,"  and  the  objects 
are  to  promote  the  interests,  of  engineers  generally  and  to  provide  a 
club-house.  Every  member  is  to  contribute  a  sum  not  exceeding  £5 
if  necessary.  The  directors  are  :  E.  Manville,  E.  L.  Hill  and  P.  C.  Pope. 
The  office  and  club  premises  are  at  39,  Coventry-street,  W.  1. 

The  report  of  Dr.  F.  W.  Alexander,  Medical  Officer  of  Health  of  the 
Borough  of  Poplar,  on  the  sanitary  condition  and  vital  statistics  of 
the  Borough  for  1920,  contains  the  following  particulars  relating  to 
the  manufacture  and  supply  of  electrolytic  disinfecting  fluid 
by  the  Council's  disinfecting  department.  The  output  was  39  255  galls, 
(compared  with  33  285  in  1919)  and  the  cost  including  electricity  was 
£258  18s.  7d.  (against  £216  lis.  9d.).  The  fluid  is  supplied  to  hospitals, 
schools,  baths  and  to  manufacturers  and  trading  concerns,  and  Dr. 
Alexander  maintains  that  the  process  has  been  a  success  for  15  years. 

The  valuable  copper  mine  at  Sandwich,  a  few  miles  south  of  Lerwick 
in  the  Shetlands,  which  for  lack  of  proper  plant  has  been  idle  for  many 
years,  is  being  re-started.  Modern  machinery  is  being  erected,  and  a 
gas-producing  plant  has  been  put  up  to  obtain  gas  from  peat,  which 
will  supply  power  to  drive  the  dynamos,  as  the  mine  will  be  worked  by 
electricity.  The  mine  has  been  carefully  surveyed  and  384  000  tons  of 
copper  are  in  sight.  It  is  estimated  that  for  every  500  ft.  of  lateral 
development  an  additional  400  000  tons  of  metal  may  be  obtained. 
Besides  copper,  there  are  a  number  of  by-products. 

Mr.  E.  Brontman,  electrical  engineer  and  contractor,  will  give  a. 
lecture  and  demonstration  at  St.  Peter's  Hall,  Bournemouth,  at  3  p.m. 
on  Oct.  5th.  Simpson  Baker  &  Company,  J.  &  W.  B.  Smith,  Ltd.,  The 
Ediswan  Electrical  Company,  Ltd.,  The  Falkirk  Iron  Company,  Ltd., 
Belling,  Ltd.,  and  Berry's,  Ltd.,  are  among  the  electrical  manufacturers 
who  are  taking  part,  and  the  Marconi  Scientific  Instrument  Company 
have  lent  their  M15  receiver  and  are  also  arranging  for  a  loud  speaker 
so  that  a  wireless  concert  will  be  given.  Other  firms  wishing  to  par- 
ticipate are  asked  to  communicate  with  Mr.  Brontman,  at  139,  Bourne- 
mouth-road, Parkstone,  Dorset. 

The  Board  of  Trade  call  the  attention  of  British  subjects  resident  in 
this  country  who  have  pre-war  debts  owing  to  them  from  branches 
outside  Germany  of  German  undertakings  whose  head  office  is  in  Ger- 
many, to  the  fact  that  apart  from  their  remedy  against  the  branch,  they 
may"  be  entitled  to  claim  payment  alternatively  from  the  head  office 
through  the  Enemy  Debts  Clearing  Office.  In  the  event  of  there  being 
any  doubt  as  to  recovery  of  such  debts  from  the  branch  British  creditors 
will  be  well  advised  to  file  a  claim  against  the  Head  Office  with  the 
Enemy  Debts  Clearing  Office,  Cornwall  House.  London,  S.E.I.  It  is 
essential,  however,  that  any  such  claims  should  be  received  by  the 
Clearing  Office  before  Sept.  30. 


Gataloines,  Price  Lists,  &c. 

Messrs.  E.  P.  Allam  &  Company  have  issued  their  August  stock  list 
of  electric  motors. 

Messrs.  Rayner  &  Heald,  Ltd.,  have  issued  their  stock  list  of  squirrcl- 
cage  and  slip-ring  two  and  three-phase  induction  motors. 

The  Automatic  Telephone  Mfg.  Company,  Ltd.,  announce  that  they 
have  considerably  reduced  the  prices  of  their  "Xcel"  heating  and  cooking 
appliances. 

The  Light  Production  Company,  Ltd.,  manufacturers  of  piston 
rings,  have  issued  a  circular  giving  the  standard  sizes  and  prices  of  their 
manufactures. 

A  group  of  leaflets  which  are  being  circulated  by  the  Ovek.skas 
Engineering  Company,  Lto.,  163-5,  Great  Portland-street,  W.l, 
contains  particulars  and  prices  of  the  "  Overseas  "  vacuum  cleaner,  the 
"  National  "  volt  and  ampere  meters  and  the  "  Garage  "  current 
converter  for  charging  accumulators  from  alternating-current  circuits. 
The  "  Garaoc  "  converter  is  a  simple  and  self-contained  instrument  to 
convert  alternating  current  to  direct  current  and  at  tho  same  time  to 
reduce  the  voltage  to  the  desired  pressure. 

Messrs.  W.  F.  Dennis  &  Company,  70,  Queen  Victoria-street,  E.C.  4, 
have  recently  issued  the  third  edition  of  their  "  Useful  Tables  and  Data 
for  the  Assistance  of  Consumers  of  Wire."  It  is  published  in  a  size 
convenicntforthe  vest  pocket  at  2s.  6d.  (leather  case  Is.  extra),  and  gives 
the  standard  wire  gauge  compared  with  other  wire  gauges,  tables  of 
the  equivalents  in  decimals,  inches,  millimetres  and  sectional  areas, 
breaking  strains,  lengths,  conductivities, resistances,  comparative  costs 
of  iron,  steel,  copper,  bronze,  aluminium  and  wire  strand,  &c.  The 
information  should  prove  very  useful  to  electrical  engineers  and  con- 
tractors. 

Conveyors  and  elevators  are  extensively  used  for  the  economic  handling 
of  materials,  and  in  these  days  of  keen  competition  it  is  desirable  to  see 
that  these  operate  under  the  most  economical  conditions  so  as  to  reduce 
tho  running  cliarges.  In  many  power-elevators  and  conveyors  friction 
losses  are  very  considerable  and  Messrs.  Hyatt,  Ltd.,  4,  Thurloe-place, 
London,  S.W.7,  claim  that  by  the  use  of  the  Hyatt  roller  ueakixq 
the  power  required  to  ojierate  the  whole  system  is  greatly  reduced  and  a 
considerable  saving  in  power  is  effected.  In  an  illustrated  pamphlet, 
recently  issued  by  the  company,  particulars  are  given  of  tho  various 
types  of  bearing  "manufactured  by  them,  together  with  notes  on  the 
selection  of  bearings,  size  and  load  tables,  &c. 
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Personal  and  Appointments. 

The  late  ilr.  A.  G.  Xewixoton,  .if  Dunfermline, eli^ttrical  engineer, 
has  left  pei'sonal  estate  valued  at  £4  382. 

The  late  Mr.  T.  E.  Gatehovse,  editor  and  director  of  the  "  Electrical 
Review,"  has  left  estate  valued  at  £23  345. 

We  understand  that  Lord  ULLSW.iTER  is  to  be  chairman  of  the  Royal 
Commission  to  inquire  into  the  Government  of  Greater  London. 

Glasgow  Corporation  has  accepted  the  resignation  of  Mr.  James  M. 
Freer,  manager  of  the  Kelvin  Hall,  and  Mr.  Hamilton  Mark  has  been 
appointed  interim  manager. 

Mr.  A.  H.  Seabrook  has  accepted  a  seat  on  the  board  of  Messre. 
FaiTidon's  Power  and  General  Electric  Company  of  Stratford,  and  will 
act  as  its  technical  director. 

Mr.  J.  Orrisge  has  been  elected  President  of  the  Electrical  Con- 
tractors' Association  for  the  coming  year,  and  Mr.  H.  Marryat  has 
been  re-elected  hon.  treasurer. 

On  his  retirement  from  the  position  of  Controller  of  Telegraphs  at  the 
E^li.iburgh  G.P.O.,  Mr.  G.  Dawkes  received  a  presentation  last  week 
from  the  members  of  the  department. 

Mr.  F.  0.  J.  Roose,  electrical  engineer  to  the  Bombay  Government, 
has  been  appointed  member  of  a  committee  which  is  to  draw  up  a  com- 
prehensive scheme  for  technical  and  industrial  education  in  the  Presi- 
dency. 

Sionor  Marconi,  who  has  been  spending  a  few  days  at  Aberdovey  in 
connection  with  the  wireless  experiments  he  is  making  on  liis  steam  yacht 
"  Electra,"  has  been  presented  with  an  address  by  the  Aberdovey 
Council. 

For  assisting  to  rescue  the  crew  of  the  steamship  "  Manxman,"  of 
Montreal,  which  was  abandoned  in  the  North  Atlantic  on  Dec.  18,  1919, 
the  Canadian  Government  have  awarded  a  silver  cup  to  Mr.  F.  E. 
Upton,  formerly  wireless  operator  of  the  steamship  "  British  Isles," 
of  London. 

Sir  Philip  Dawson  has  been  adopted  Conservative  "  Anti-Waste  ' 
candidate  for  West  Lewisham  to  contest  the  vacancy  caused  by  the 
death  of  Sir  Edward  Coates.  In  consenting  to  stand,  Sir  Philip  reserves 
for  himself  absolute  freedom  on  all  finance  questions  and  on  such  ques- 
tions will  not  be  subject  to  the  Government  Whips. 

The  following  appointments  have  been  made  in  the  Faculty  of  Engi- 
neering at  L^niyersity  op  London,  University  College  :  Mr.  M.  T.  M. 
Ormsby  (previously  Reader  in  Surveying),  to  be  Chadwick  Professorin 
Municipal  Engineering  ;  Mr.  Bernard  H.  Knight,  to  be  Assistant  in 
Munioi])al  Engineering  ;  Mr.  H.  T.  Davidge,  to  be  iSenior  Lecturer  in 
f'ivil  and  Mechanical  Engineering. 

Mr.  Wilfred  Evans,  foreman  of  the  electrical  department  of  tha 
Briton  Ferry  Chemical  Works,  has  been  appointed  head  of  the  electrical 
department  of  the  State  Railways  of  the  Malay  Peninsula  at  a  com- 
mencing salary  of  £750  per  annum,  and  sails  for  Malaya  on  October  1. 
Mr.  Evans  is  a  member  of  the  Technical  Advisory  Committee  of  South 
Wales  for  Electricity,  and  chairman  of  the  Port  Talbot  branch  of  the 
Electrical  Trades  Union. 

Lieut.-Col.  A.  K.  Tasker,  T.D.,  from  the  Tyne  Electrical  Engineers, 
has  been  posted  in  the  same  rank  to  the  Regimental  list  of  the  Territorial 
Force  Reserve,  and  Major  C.  M.  Short  and  Captain  C.  M.  Campbell, 
of  the  same  regiment  in  their  respective  ranks,  have  been  similarly 
posted  to  the  Reserve  of  Officers  (Territorial  Force),  from  the  26th  ult. 
A  vacancy  for  a  captain  in  the  Hants  (Electrical  Lights  Company) 
Forest  Engineers  has  been  filled  by  the  promotion  of  Lieutenant  K.  N. 
Arnold,  who  joined  the  corps  in  1915  and  got  his  second  star  the  follow- 
ing vear. 


The    Electrician"   Tables. 


^The  1921  Edition  of  The  Electrician  Tables  of  Electricity  Supplv 
Undertakings  is  now  available,  price  10s.  net.  On  the  present  occa.sioii 
the  Tables  appear  in  a  slightly  modified  though  extended  form.  The 
particulars  of  the  steam  raising  and  generating  plant  of  the  various 
undertakings,  which  were  given  in  pre-war  days,  have  been  restored,  but 
owing  to  the  limitations  imposed  by  the  old  cross-page  columnar  style 
of  presenting  the  information  it  was  found  necessarj'  to  re-set  the  statis- 
tics in  a  cUfferent  style.  The  new  method  facilitates  comparison  of  the 
station  records,  and,  as  it  is  much  more  legible,  permits  additional 
information  being  included  as  desired.  We  believe  it  will  be  found  more 
useful  to  those  who  have  to  use  or  consult  the  Tables. 

Advantage  was  also  taken  of  the  change  to  include  some  particulars 
of  the  oil-burning  apparatus  employed  by  a  number  of  electricity  under- 
takings during  the  coal  crisis.  In  the  British  section  of  the  tables  a 
number  of  additional  supply  undertakings  are  included  and  the  whole 
of  the  entries  were  carefully  checked.  In  the  section  devoted  to  the 
Colonial  and  Foreign  Tables  of  Electricity  Supply  Works  and  Electric 
RaUways  and  Tramways,  particulars  of  several"  new  Colonial  under- 
takings were  also  added,  and  no  effort  was  spared  to  bring  the  whole 
of  the  information  up  to  date. 

The  Tables  should  prove  a  valuable  work  of  reference  to  electrical 
engineers  and  manufacturers,  supply  engineers,  industrial  power  users, 
&c.  Copies  can  be  obtained  from  Messrs.  Benn  Bros.,  Ltd.,  0  &  8, 
Bouverie-street,  Fleet-street,  London,  E.C.4. 


Tenders  Invited  and    Accepted. 

Great  and  Little  L'sworth  Parish  Council  invite  tenders  by 
Sept.  5  for  electric  street  lighting  extensions.  Particulars  from  the 
Clerk,  2,  Manor- view,  New  Washington.  |  

Dublin  Electricity  Supply  Committee  requii'es  tenders  by  September  5 
for  the  supply  of  brass  condenser  tubes.  Particulars  from  the  City 
Electrical  Engineer,  Fleet-street,  Dublin. 

"London  County  Council  invite  tenders  for  the  supply  and  erection 
of  h.-t.  and  l.-t.  "switchgear  for  sub-stations.  Specitications  from  the 
Clerk  of  the  Council,  Spring-gardens,  S.W.  1,  to  whom  tenders  by 
Sept.  5. 

West  Ham  Guardians  require  tenders  by  Sept.  8  for  three  months' 
supply  of  electrical  fittings,  engineers'  oils  and  sundries,  &c.  Forms  of 
tender  from  the  Clerk,  Union-road,  Leytonstone,  London,  E  11. 

Southampton  Corporation  invites  tenders  for  the  supply  and  laying 
of  extra  high  pressure  three  phase  cable,  &c.  Specification  and  form  of 
tenderf  rom  the  Borough  Electrical  Engineer.  Tenders  to  the  town  clerk, 
Mr.  R.  R.  Linthome,  by  Aug.  30. 

Portsmouth  Tramways  Committee  invite  tenders  for  12  months 
from  Oct.  1  for  asbestos  goods,  insulating  materials,  lamps,  motor 
windings,  overhead  line  materials,  &c.  Particulars  from  the  engineer, 
Mr.  V.  G.  Lirani,  engineer's  office,  Vivash-road,  Fratton,  Portsmouth. 
Tenders  by  10  a.m.,  Aug.  30,  to  the  Town  Clerk,  at  the  Town  Hall. 

Tenders  are  invited  by  Oct.  5  for  the  supply  of  bronze  wire  (schedule 
536)  to  the  Postmaster-General's  Dept.,  State  of  Queensland.  Speci- 
fications, &c.,  from  the  office  of  the  High  Commissioner  for  Australia; 
Room  E  5,  AustraUa  House,  Strand,  W.C.  2. 

Tenders  arc  also  invited  by  Oct.  12  for  the  supply  and  delivery  of 
galvanised  iron  and  steel  wire  (schedule  537)  ',  and  by  Oct.  19  for  the 
supply  and  delivery  of  insulated  wire  (schedule  538)  to  the  Post- 
master-General's Department,  State  of  Queensland.  Tender  forms, 
&c.,  from  the  office  of  the  High  Commissioner  for  Australia,  Room  E.5, 
Australia  House,  Strand,  W.C.2. 

The  Electrical  Commttee  of  the  Corporation  of  Bristol  invite 
tenders  for  the  supply,  delivery  and  erection  at  their  Feeder-road  gene- 
rating station,  St.  Philips,  Bristol,  of  a  1  .500  kW  rotary  converter, 
6  600  V,  a.c,  three-phase,  50  periods,  to  500  V  d.c.  Specifications  and 
forms  of  tender  from  Mr.  H.  Faraday  Proctor,  The  Exchange,  Cam- 
street,  Bristol,  to  whom  tenders  by  10  a.m.  Sept.  16. 

The  Rand  Water  Board  invites  tenders  (by  September  28)  for  supply 
and  erection  at  the  intake  pumping  station,  Vereeniging,  of  two  centri- 
fugal pumps,  direct-coupled  to  electric  motors,  one  10-ton  travelling 
crane,  and  the  supply  and  erection  at  the  main  pumping  station  site  of 
two  centrifugal  pumps  coupled  to  electric  motors.  Specifications  of  the 
Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.l. 

The  Secretary  of  the  New  Zealand  Public  Works  Tender  Board 
(Wellington)  invites  tenders  (by  Nov.  1)  for  the  supply  and  erection  of 
new  or  secondhand  auxiliary  plant  for  the  Rotorua  electric  supply  as 
follows  : — One  oil  engine  (200  to  250  B.H.P.)  and  one  three-phase  50 
cycle  alternator  of  190-kW  (power  factor  of  0'8)  with  exciter  and  switch- 
gear.     Specifications  at  Department  of  Overseas  Trade. 

Pretoria  (Transvaal)  Municipality  requires  tenders  by  Oct  4  for  coal 
handling  plant  (contract  No.  6),  6  600  V  cables  (contract  No.  7),  induced 
draught  and  ash-handling  plant  (contract  No.  8),  and  feed  pumps, 
steam,  air,  and  water  piping,  &c.  (contract  No.  9), for  the  electric  light 
and  power  department.  Specifications,  cfec,  from  the  General  Manager, 
or  Mr.  G.  M.  Clark,  40-42,  Meische-buildings,  Johannesburg. 

The  Uruguay"an  Board  of  State  Electrical  Stations  requir^ 
tenders  for  four  electrical  generating  sets,  including  one  300  to  325  kW' 
3-ph.,  50  cycle  (2  000  V  between  phases),  one  175  kW,  3-ph.,  50  cycle 
(6  600  V  between  phases),  one  125  kW  and  one  100  kW.,  d.c,  three- 
wire  2x230  V;  and  four  4-stroke  Diesel  engines,  one  for  each  set. 
Particulars  from  the  Department  of  Overseas  Trade,  35,  Old  Queeu- 
atreet,  London,  S.W.  1.     Tenders  by  Sept.  19. 

Coventry  Corporation  invite  tenders  for  the  manufacture  and  erec- 
tion at  their  new  generating  station  of  two  10  000  kW  three-phase 
turbo-alternators,  with  condensing  plant  (Contract  H  1),  and  four 
water-tube  boilers,  with  chimneys,  superheaters,  mechanical  stokers, 
eoonomisers,  &c.  (Contract  H  2).  Specifications  from  Mr.  Geo.  Tough, 
engineer  and  manager,  and  tenders  to  the  Chairman,  Electricity  Com- 
mittee, Council  House,  Coventry,  by  Sept.  1. 

The  New  Zealand  Public  Works  Department  are  calling  for  fresh 
tenders  for  the  supply  and  erection  of  steel  pipe  lines  and  fittings  required 
in  connection  with  the  Mangahao  power  plant.  While  the  quantities, 
&c.,  are  substantially  the  same  as  those  specified  in  the  original  call  for 
tenders,  some  of  the  conditions  appear  to  have  undergone  modification. 
The  closing  date  for  the  receipt  of  tenders  in  Wellington  is  Nov.  1,  192L 
Specifications  can  be  inspected  at  the  Department  of  Overseas 
Trade. 

The  Adshnistration  of  the  South  African  Railways  and 
Harbours  invite  tenders  for  the  supply,  for  12  months  ending  December 
31,  1922,  of  85  560  incandescent  train  lighting  lamps  (tungsten  filament) 
for  24  V,  8  to  10  c.p.  ;  8  125  engine  headlight  lamps,  150  W.  32  V  (gas- 
filled  1 12  W  type  with  concentrated  filament) ;  50  472  incandescent  lamps 
(tungsten  filament) ;  5 .545  incandescent  lamps  (carbon  filament). 
Tenders  by  noon, •November  7,  to  the  Secretary,  Tender  Board,  South 
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African  Railway  Headquarter  Offices,  Johannesburg.  Particulars  from 
the  Department  of  Overseas  Trade. 

The  New  Zealand  Public  Works  Department  invite  tenders  for  the 
manufacture,  supply  and  deliverj",  ex  ship's  slings  at  Auckland,  of  six 
sets  of  three-phase  air-brake  switches  suitable  for  operation  upon 
50  000-V  circuits  in  connection  with  the  Waikato  Electric  Power  Scheme. 
Tenders  to  the  Secretary,  Public  Works  Tender  Board,  Wellington, 
by  noon  on  Sept.  27.  Telegraphic  tenders  also  accepted.  Specifications 
at  the  Department  of  Overeeas  Trade,  35,  Old  Queen-street,  London, 
S.W.I.  A  copy  is  also  available  for  loan  to  firms  established  in  the 
provinces. 

The  Public  Works  Department  of  New  Zealand  invite  tenders 
for  the  supply  of  the  following  ])lant  required  in  connection  with  the 
'Mangahao  electric  power  scheme  :  Section  12  :  three  water-wheels  of 
6  450  B.H.P.,  and  two  water-wlieels  of  3  225  B.n.p.,  complete  with 
governors,  couplings  and  accessories  ;  Section  13  :  three  6  000  kVA 
and  two  3  OtMl  kV.\  alternating-current  generators  ;  Section  14  :  two 
three-unit  exciter  sets,  each  consisting  of  one  375  b.h.p.  Pelton  wheel, 
one  2.50  kW  direct-current  generator,  and  one  350  h.p.  asynchronous 
motor;  Section  15:  seven  4  000  kVA  single-phase  transformers  and 
accessories  ;  Section  17  :  insulators  for  110  000  V  50-cycle  transmission 
lines;  Section  18:  lightning  arresters  for  operation  on  two  110  000  V 
three-phase  transmission  lines  ;  Section  19  :  switchboard,  snTtches  and 
accessories.  Tenders  to  the  Secretary,  Public  Works  Tenders  Board, 
Wellington,  by  noon,  Nor.  29.  Specifications  at  Department  of  Overseas 
Trade. 

Warrington  Corporation  has  placed  an  order  with  Bolckow,  Vaughan 
&  Company  for  300  tons  of  tramway  rails. 

Mr.  R.  Baebon,  of  Blackpool,  has  secured  the  contract  for  wiring 
the  new  Secondary  School  in  Poulton-road. 


Patent  Record. 


Educational. 

During  the  coming  terra  Glasouw  University  Court  will  appoint  a 
James  Watt  Professor  of  Electrical  Engineering,  and  a  James  Watt 
Professor  of  Heat  Engines.  Particulars  from  the  Secretary  of  the 
University  Court. 

The  Merchant  Venturers'  Technical  College,  Bristol,  provides  and 
maintains  a  Faculty  of  Engineering,  the  courses  of  which  include  schemes 
of  study  for  students  intending  to  become  civil,  mechanical,  electrical 
or  automobile  engineers.  We  note  from  the  prospectus  that  not  only 
the  usual  engineering  subjects  are  included,  but  also  French  and  German 
book-keeping,  accountancy,  works  administration  and  organisation, 
commercial  law,  and  estimating  and  writing  specifications. 

At  the  Rotary  Club  luncheon  at  the  Bull  Hotel,  Burnley,  last  week, 
Mr.  A.  Charles,  managing  director  of  Components,  Ltd.  (Burnley), 
read  a  Paper  entitled  "  Electricity  in  Domestic  and  Commercial  Use." 
An  interesting  discussion  followed  in  which  Mr.  T.  Taylor,  from 
Savanna.  Illinois,  spoke  of  the  very  wide  use  to  which  electricity  is  put 
In  American  homes. 

Imixirtant  alterations  are  to  be  made  in  the  tuition  fees  at  Birmingham 
University.  With  the  opening  of  the  new  term  on  Oct.  4  the  system 
of  composition  fees,  payable  in  advance,  will  be  extended  practically 
throughout  the  University.  The  fee  for  pure  science  is  £32,  if  chemistrj' 
is  included,  and  £25  if  chemistry  is  not  taken  ;  for  engineering,  £35  the 
first  year,  and  £62  in  subsequent  years.  These  fees  are  for  studies  for  the 
degree  of  B.Sc.  For  the  degree  ofM.Sc,  a  uniform  charge  of  £30  per 
session  is  proposed. 

Institution  Notes. 

The  Batti-Wallahs  arc  a  ilcm'icratic  body.  It  is  projioscd  to  hold 
the  usual  luncheons  and  "' informals  "  during  the  coming  session,  but 
members  are  being  asked  to  ballot  on  various  questions  regarding  date, 
time  and  place,  so  that  everyone's  wishes  may  as  far  as  possible  be  met. 
This  is  very  cunning  of  the  Committee.  Various  new  ideas  for  entertain- 
ment are  being  mooted.     Altogether  a  go-ahead  Society. 

Mr.  E.  L.  Hill,  hon.  secretary  of  the  Engineers'  Club,  has  received  a 
letter,  in  which  the  Prince  of  Wales  conveys  his  best  wishes  for  the 
success  of  the  club. 

The  honorary  secretary  of  the  South  Midland  Students'  Section 
OF  TUB  Institution  of  Electrical  Engineers  has  changed  his  addre.ss 
to  c/o  Messrs.  General  Electric  Company,  Ltd.,  Wittou,  Birmingham, 
and  would  be  glad  to  hear  from  student  members  desirous  of  reading 
Papers  during  the  forthcoming  session. 

At  a  meeting  of  the  Privy  Council  held  at  Buckingham  Palace  on 
Wednesday,  -\ug.  10,  the  i>etition  of  the  Institution  op  Electrical 
Engineers  for  a  Royal  Charter  of  Incorporation  was  approved,  and  a 
Koyal  Charter  has  now  been  granted.  The  King  has  also  intimated 
his  willingness  to  become  Patron  of  the  Institution. 

Mr.  W.  H.  PatchcU  (president)  will  preside  on  Saturday,  Oct.  8,  at 
the  postponed  21st  annual  dinner  of  the  .Association  of  Enginbers-in- 
Chakge,  to  be  held  at  the  Holborn  Restaurant,  London,  at  6  p.m. 
The  chief  guest  of  the  evening  will  be  Engineer  Vice-Admiral  Sir  George 
G.  Goodwin,  Engineer-in-Chief  of  the  Fleet,  and  many  eminent  repre- 
sentatives of  the  engineering  world  have  notified  their  intention  to  be 
present.  A  ladies'  night,  consisting  of  a  dinner  and  dance,  wiU  be 
held  by  the  Association  at  the  ilolbom  Restaurant  on  Saturday,  Nov.  12, 
Mr.  J.  E.  Watkins,  Chairman  of  the  Association,  pre-siding. 


SPECIFICATIONS  PUBUSHED, 

The  foUoutng  abstract  from  some  of  the  specifications  recently  publishaf  have  been 
specially  compiled  by  Messrs.  Mewburn,  Elus  &  Co.,  Chartered  Patent  Agents, 
70  and  72.  Chanary-lane.  London.  W.C. 

Complete  Specifications. 
137073  i\.0L6rER.    System  for  the  transmission  of  electro-radiant  energy.    (27,11,16.) 

138  318  KoLSTER.     Method  of  and  apparatus  for  the  reception  or  transmission  of 

electro-radiant  energy.    {30'1  19.) 

139  169SWAAY.     Storage  batteries.     (15,2  19.) 

139  51+ Westinghouse  Lamp  Co.     Electron  tube  apparatus.    (27'2/19.) 

139  518  Westinchouse  Lamp  Co.     Electron  tube  apparatus.    (27/2/19.    Addition  to 

139  514.) 

140  452  Siemens-Schukertwerke    Ges.    Three    phase    alternating   current    dynamo 

electric  machines.    (23  4, 18.) 

140  765  Azienda  Elettrica  Municipale.    Electric  meters  for  alternating  currents. 

(26  3  20.) 

141  688  Electrolytic   Zinc  Co.  of  Australasia  Proprietary,  Ltd.    Electrolytic 

treatment  of  ores  containing  .iinc  and  other  metals.     (4  4 '19.) 
141  690  DuBiLiER  Condenser  Co..  Ltd.    Electric  condensers.    (11'4/I9.) 
141  719  Port-Ified  Manufacturing  Co.    Electric  heating  device  for  metal  melting 

crucibles.     (18,7,17.) 
143  493  Philadelphia  Storage  Battery  C^.    Storage  electric  batteries  and  separators 

for  the  elements  thereof.    (17,'S;09.) 

143  844  Da  &  Dutlilh  (Firm  of).     Electric  distant  control  apparatus.     (26/5/20.) 

144  650  Julius.    Apparatus    for    printing    and    issuing    totalisator    tickets    and    for 

electrically  controlling  totalisator  indicators.    (6/6, 19.)  ^^ 

145  475  De  Forest.     Electric  subterranean  signalling  systems.     (16  6/17.)""  "^ 
145  4S3  Lefevre.     Ignition   magnetos  for  internal-combustion   engines.     (27,'3,'19.) 
147  516    Constructions    Electriques    de    Belgique   Soc.    Anon,    (xjntrollers  for 

electric  motors.     (18,3  19.) 
147  594  Krupp  Akt.  Ges.    Apparatus  for  starting  and  protecting  continuous-current 
motors.    (147  19.) 

147  601   KOKTING  &  Mathiesen  Akt.-Ges.     Electricity  meters.     (2/4/17.) 

148  557  Korting  &  Mathiesen  Akt.-Ges.     Oscillating  watt-hour  meters.    (9/6  15.) 
148  569  Cx)nstructions  Electriques  de  Belgique  Soc.  Anon.    Process  for  regenerat- 
ing energy  in  direct-current  electric  motors.    (7,6/19.) 

148  835  Diamond  Electric  Specialities  Corpn.  Electric  flash-lights  and  the  like. 
(2,5  18) 

148  570  Construction   Electriques  de   Belgique  Soc.  Anon.    Contact  finger  fcr 

rheostats  and  other  similar  electrical  apparatus.     (2,4/19.) 

149  646  Seagal.     Electric  condensers.     (14,8,'19.    Addition  to  146925.) 

149  936  Automatic  Telephone  Mfg.  Co.,  Ltd.    Telephone  systems.    (20/8/19.) 

150  273  Pickee.     Permanent  magnets  for  dynamo-electric  machines.    (16/8/19.) 
150  739  Philipps  Akt-Ges.     Field-magnets  for  magneto-electric  machines.     (6,9/19.) 
150  985  Philadelphia  Storage  Battery  Co.    Storage  electric  batteries.    (5,9,19.) 
151959  Magneto  Belge  Soc.  Anon.    Lighting-magnetos  for  bicycles  and  the  like. 

(2,10,19.) 

156  070  Melotte.    Means  for  electrically  driving  the  bowls  of  centrifugal  separators. 

(26/12/19.) 

157  238  Bendmann.     Electric  arrester.    (9  8/19.) 
161  154  Reed.    Electric  furnaces.    (27/3/20.) 

1()J  347  Peart  &  Ruddle.    Secret  contact  electric  switch  devices  for  preventing  the 

theft  of  motor-vehicles.     (IS  3;20.) 
163  855  Murray,  Erskine  &  Robinson.    Radio  navigational  apparatus  and  the  like. 

(19/3/20.) 
163  837  Adamson.      Electrically-operated  riveting,  pressing,  stamping,   and  the  like 

machines.     (24;4  20.     Addition  to  120  651.) 

153  907  Mansell.     Electric  regulating  switches.    (12/S,'20.) 
163  925  Ohrstrom.     Electric  push-button  switches.    (19,6,20.) 

163  934  Callaway    &   Callaway.    Terminals    for    binding-posts   for   electric    wires. 

(21/7/20.) 
163  952  Haddan     (Kegan).    Means  for  detecting  damaged  ramps  in  train  electrical 

control  systems.     (7/11/19.     Divided  Application  on  158  669). 

163  963  Chamberlain  &  Hookham,  Ltd.,  and  James.    Electricity  meters.     (20/11/19. 

Divided  Application  on  162  015). 

164  046  British  Thomson-Houston  (^.,  Ltd.,  Clough  &  Taylor.    Windings  of  alter- 

nating current  dynamo-electric  machines.    (2/12/19.) 
164  058  Becker.     Incandescent  electric  lamps.    (18/12,19.) 
1 64  060  Graham.    Means  for  the  production  of  sound  by  electro-magnetically  operated 

diaphrams.    (29,12,19.) 
164  062  BocKER  &  Eichhoff.    Manufacture  of  galvanic  elements.    (30/12/19.) 
164  059  Adye.     Magneto  starters.     (26/1/20.) 

154  035  Knispel  &  Gerbsch.    Electrically  controlled  fastenings  for  doors  and  the  like. 

(20/2,20.) 

154  093  Taylor.     Electric  toasters.    (25,'2,/20.) 

164  100  MoEHL.  Construction  of  aerial  masts  for  wireless  telegraphy  and  the  like- 
(27  2,20.) 

164  102  Odgen.     Electrically-driven  blocks,  hoists  and  the  like.    (28/2/20.) 

154  105  Ditcham.     Wireless  telephony.     (28,2,20.) 

164  108  Bishop  &  Chadwick.  Electric  trackless  or  jailless  tramway  cars  and  electric 
transport  waggons.     (1/3/20.) 

154  114  Field  &  Metropolitan  Vickers  Electrical  Co.,  Ltd.  Dynamo  electric 
machines.     (1/3/20.) 

164  142  CkjiiNER  &  Lyttlemore.     Metal  contacts  for  electrical  apparattJS.    (5/3,'20.) 

164  147  .Automatic  Telephone  Mfg.  Qo.,  Ltd.,  Carter  &  Mercer.  Automatic  tele- 
phone systems.     (6,'3/20.) 

164  149  B.  T,-H.  Co.,  Ltd.  (G.  E.  Co.)  Automatic  feeding  mechanism  for  use  in 
machines  for  making  incandescent  lamp  bases  and  the  like.     (6/3,20.) 

154  162  Edley  &  Fleming.     Device  for  use  in  winding  armature  coils.     (12,3i'20.) 

lf>4  175  General  Electric  Co.,  Ltd.,  Gossling  &  Bartlett.  Electron  discharge 
devices.    (19'3'20.) 

164  185  Norton  &  Norton.    Electric  switches.    (26;3,'20.) 

164  193  Anderson.    Electrically  heated  incubator.    (29'3,'20.) 

164  215  James  &  Chamberlain  &  Hoohkam.     Electricity  meters.    (1/5/20.) 

154  217  ScoTT.  Electrical  contact  makers  for  use  with  steering  wheels  of  motor  vehicles. 
(5,'5/20.) 

164  221  Fullers  United  Electric  Works,  Ltd.  &  Fuller.  Galvanic  batteries. 
(13,5/20.) 

164  225  Ross.     Electric  distributing  systems.    (17/5'20,) 

164  235  OLDHAM-&  Oldham.    Galvanic  batteries.    (4/6/20.) 

164  239  Western  Electric  Co..  Ltd.  (Western  Electric  Ck).,  Inc.)  Telephone  systems. 
(11/6/20.     Addition  to  151  140.) 

164  293  Lawson.    Electricity  meters.    (317  2'1.     Divided  application  on  162  702.) 

164  363  Graham.    Telephonic  systems.    (25,'2'19.) 

164  370  Creed  a  Od..  Ltd.  &  Creed.  Printing  apparatus  suitable  for  reproducing  in 
ordinary  printed  characters  telegraphic  messages.    (6/8/19.) 

164  373  Eastern  Telegraph  Co.,  Ltd.,  Fraser,  Wood  &  Smith.  Telegraphic  receiving 
perforators.    (25/8/19.) 

154  380  Atkins  &  Rylands  Bros.,  Ltd.  Metal  electrodes  for  use  in  the  welding  or  depo- 
sition of  metals.    (19/7/20.) 

154  415  WoosNAM  (Naamlooze  Vennootschap  Metaaldraadlampenfabriek  "Holland"). 

m  Electric  incandescent  lamps  and  the  like.     (3  2/20.) 

164  421  Murray  &  Telephone  Manufacturing  Co.  (1920),  Ltd.  Telephones. 
(5/2/20.) 

164  425  Jackson  Mellersh  (Neuland  Patents,  Ltd.).  Dynamo-electric  apparatus  for 
generating  and  or  delivering  alternating  current  of  adjustable  frequency,  speci- 
ally applicable  for  controlling  and  adjusting  the  speed  of  alternating  current 
motors.    (6/2,20.) 
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7  937 

7  998 

8  0D9 
8011 


8  031 
8  047 
8  049 

8  050 
8  077 
8  079 

3  031 

8  089 
8  103 
8  126 
8  127 
8  140 
8  141 


8  182 
8  187 
8  197 

8  233 
8  235 
8  247 
8  256 
8  277 


8  384 
8  399 
8  412 

8  434 
844S 
8  462 
8  467 
8  473 


APPLICATIONS  FOR  PATENTS. 

March  14,  1921. 
AuTDMATic  Telephone  Mfg.  Co.    Telephone  systems.    (29;3;20,  U.S  ) 
DuRftHDS.     Ele-tric  heaters. 
B.T  -H.  Co.  &  Young.     Ignition  devices. 
Telsphons  Mfg.  Co.  &  Stott.    Guiding  means  for  push-buttons  in  telephone 

boards. 
Gi:,L    (Deutsche  Telephonwerke  Ges.)    Telephone  systems  with  high-frequency 

oscillations. 

March  15.  1921. 
Metcalf.     Electric  signalling  or  call  apparatus. 
Gardiner.     Dry  storage  batteries. 
Bosch  (R.)  Akt.-Ges.    Electric  starting  and  energy  generating  machines  for 

automobiles.    (291 1 :20,  Germany.) 
AsHBEE.     Electro-mechanical  lock. 
Parry.     Insulators  for  supporting  conductors. 
M.  L.    Magneto   Synd.   &   McGowran.     High-tension   distributors  for  electric 

ignition  apparatus. 
McKenzie,  Holland  &  Westinghouse  Power  Signal  Co.    Automatic  brakinj 

-apparatus  for  electric  motors.     (9  11, '20.  France.) 
Krupp  (F.)  Akt.-Ges.     Electro-magnetic  switch.     (20, 12 '20,  Germany  ) 
B.T.-H.  Co.,  Young  &  Warren.     Magneto-electric  machines. 
DoRSER.     Electric  water  heaters. 

DuTEN,  Doublet  et  Cie.    Contact-breakers  for  magnetos. 

Gill.     (Deutsche  Telephonwerke  Ges.)     High-frequency  multiplex  transmission. 
Gill.    (Deutsche  Telephonwerke  Ges.)    Circuit  arrangements  for  multiplex  tele- 
graphy and  telephony. 

March  16,  1921. 
Maseyk.     Perpetual  motion  or  magnetically-propelled  power  generator. 
Bean  &  Rowlands.     Electric  torches.  &c. 
Cheetham  Motor  &  Engineering  Cio.,  Sweeney  &  Boord.    Electric  starting 

gear  for  internal  combustion  engines. 
Reddie.    (Soc.  Pinelli  &  Cx3.)    High-tension  cables. 
Schroeder.     Cxtmmutators. 

Trichard.     Frequency  multipliers  for  a.c.  circuits.    (16  3 '20.  France.) 
Darimont.     Primary  cells. 
Round.     Reception  of  continuous-wave  signals. 

March  17.  1921. 
Roberts.    Variable  ignition  magneto  coupling. 
Armstrong  Siddeley  Motors.  Ltd.,  &  Smith.    Gearing  for  starting  motors  and 

electric  generators  used  on  engines. 
Edison  Swan  Electric  (^.,  &  Raphael.    Fixing  electric  cables  and  wires. 
B.T.-H.  Co.     (Soc.  d'Electricite  et  de  Mecanique.)     Electric  rheostats. 
MiLLERSH- Jackson.     (Cie.  Generale  d'Electricite.)    Thermo-electronic  relays.  &c 
March  18,  1921. 


Companies'   Reports,   &c. 
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MuNTWYLER.     Electric  heating  apparatus. 

Barber.     Electro-magnetic  relays. 

Thurgood.    (x)nstant  speed  dynamo  drive. 

Lyon.     Electric  generating  sets. 

B.T.-H.  Co.     (G.E.  (^.)     Lamp-making  machines. 

Nottet.     Electric  heaters  for  liauids. 

Austin.    Facilitating  identification  of  electric  conductors. 

March  19,  1921. 
SiMPKiN  &  Whitelock.    Reduction  of  starting  load  on  pumps.  &c.,  directly 

coupled  to  motors.  ' 

Bufton  &  Marples.     Electric  switches. 
Burnham  &  Phillips.     Wireless  receiving  apparatus. 
Baran.    (Aldendorff.)    Electro-mechanically  controlled  telephone  system. 
Chandler.    Directional  wireless  apparatus. 

March  21,  1921. 
Needham  &  MoDDiNGS.  Testing  insulation. 
Walsall  Hardware  Mfg.  Co..  Franks,  Read  &  Maisey.     Earthing  clip  for 

electric  conductors. 
Wright.     Electric  bells. 
Smithers.    Telephone  call  recorder. 
Metropclit.^n  Vickers  Electrical  Cks.    Governing  devices  for  steam  turbines 

(10/4,'20,  U.S.) 
Marks.     (Siemsns-Schuckertv/erke.)    Arc  welding  apparatus. 
Agate  &  Willans.    Generating  continuous  electric  oscillations. 
FiCKEN  &  RcuNO.    Supporting  electrodes  of  thermionic  devices. 
Vogel.     Electric  storage  or  secondary  cells. 
Automatic  Telephone  Mfc  Co.    Telephone  systems.    (29.'3  2C,  I '.$.) 


March  22,  1921. 

3  7?8  Ellis.  (Johnson,  Fare  Box  Co.)  .Retaining  devices  for  overhead  trolley  collect- 
ing wheels. 

8  775  Della  Vsneria.     Electric  starters  for  engines.    (23/3/20,  It.aly.) 

8  780  Ellersh.aw.     Electric  fuse-holders. 

6  798  British  Arc  Welding  Co.  &  Ogden.  Automatic  regulation  of  internal  combus- 
tion engine  driving  electric  generator. 

8  802  Oldenbourg.    'Jispatch  of  electric  messages. 

8  822  Metropolitan  Vickers  Electrical  (k>.  &  Iuhlin. 

8  823  Metropolitan  Vickers  Electrical  Co.  &  Lamgr 

?  832  BoucKEi-isT.     Relays  for  wireless  telegraphy. 


Radial-*-ype  commutators. 
:sh.     Rheostats. 
./20,  Franco.) 


8  862  Sachsen  Light  und  Kraft  Akt.  Ges.    Electric  machines.    (22/3/20,  Germany.) 

March  23,  1921. 
Craker  &  V/ard.    Electrically-controlled  cranking  device  for  engines. 
Wheeler.     .Automatic  electric  and  time  switch. 

CoxoN,  Williams  &  Coleprooke.    Renewal  of  metai  filaments  in  lamp>. 
&  8  944  Case.     Photo-electric  cells. 
Be.'.rymah  &  McClos-<ey.     Portable  switchbojrd. 
ScHAT-rNER.    Circuit-making  and  breaking  device. 

M.-L.  Magneto  Synd.  h  Watson.     Bobbins  for  magneto-electric  apparatus. 
Ke?/.per.     Electric  lamp  nolders.     (13/9/20,  Germany.) 
Lawsoh.     Electric  meters. 

B.T.-H.  Co.  &  SuGDEN.    Starting  devices  for  motors. 
Bernard.    Auxiliary  spark-gap  devices.    (7, !)21,  France.) 
McGregor.    Switches. 
Wade.    (Hazelett  Storage  Battery  Co.)    Manufacture  of  storage  batteries. 

March  24,  1921. 
DEAN-GsGoor>    Electric  heating  resistance  elements. 

Henderson  &H1NDS0N.    Portable  hand-orerated  electric  coal  drilling  machines. 
Keyrolls  &  Fairgrieve.     Insulators  and  insulating  material. 
KOADCRAFT,  Ltd  &  Carey.     Electrically-driven  trollies,  tractors,  &c 
M.-L.  Magneto  Synd.    (Magneto-electric  generators)  &  Watson. 
Tubes,  Ltd.    Casings  for  voltmeters,  ammeters,  &c. 
r'^o'^io'^o™"""^,''"^''^''"""^  ^°--  *  Edwards.     Electro-magnets. 
&  9  132  Planson  (nee  Hildenbrandt).     Carrying  out  electro  chemical  reactions. 
^'l;}--     iOsutichi  Telephonver'i^e  Ges.)    High-frequency  cable  telegraphy. 
B  r.-H.  La.    (G.  E.  Co.)    Electric  regulating  systems. 
Monkhouse  &  Tate.     Holders  for  electric  lamps. 
Levy.     Electric  oscillation  generator.    (29/3/20,  France.) 
WHiTrAKSR-SwiNTOH     Polyphase  currents  for  wireless  telegraphy,  telecrony,  &c. 
British  Scientific  Instrument  Research  Association,  Philpot  &  Jackson. 

Regulating  vacuum  in  X-ray  tubes.  Sic. 
M^RK3.    (Aktiebolaget  Krafteveindustri.)    Heating  material  in  electric  furnaces. 
MiNiEus.     Electric  motors. 
-Akt.-Ges-  Brown,  Boveri  et  Cie.    Means  for  suppressing;  upper  harmonic  anode 

currents  in  metal  vapour  rectifiers.    (1/4/20,  Switzerland.) 
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VERA  CRUZ  ELECTRIC  LIGHT,  POWER  &  TRACTION. 

Mr.  V.  W.  YoRKE  (chairman),  -who  presided  at  the  annual  meeting  of 
the  above  company  in  London  last  week,  said  that  during  the  past  year 
he  had  visited  Mexico,  and  had  spent  two  days  at  Vera  Cruz,  where  he 
found  everytliing  very  satisfactory.  The  tramways  had  recently  been 
extended  to  the  new  sea-bathing  resort  at  Balnearo,  and  approximately 
25,000  passengers  were  being  carried  per  week.  Over  the  whole  system 
they  had  now  15  tramcars  in  daily  use,  but  owing  to  the  iacreasing  traffic 
additional  cars  would  have  to  be  purchased  in  the  near  future.  The 
Tuxpango  Puebla  Tramway,  Light  &  Power  Company  had  continued  to 
give  a  satisfactory  supply  of  power.  During  the  few  interrujjtions  that 
did  occur  in  the  supply  their  (Vera  Cruz  Electric  Light,  Power  &  Traction 
Company)  Diesel  engine  plant  carried  the  load,  but  this  plant  was  now 
verv  old,  and  a  new  steam  turbine  would  shortly  have  to  be  installed. 

With  regard  to  the  accounts,  after  providing  for  the  debentures  and 
corporation  profits  tax,  there  was  a  balance  of  £48  582  7s.  4d.  A  dividend 
of  5  per  cent,  had  been  paid  in  respect  of  1920,  and  it  was  proposed  to  pay 
a  further  5  per  cent.,  wliich  would  absorb  £35  000.  It  was  proposed  to 
place  £15  000  to  depreciation  and  reserve  account  (the  same  figure  as  last 
year),  which  left  £21  980  15s.  lid.  to  be  carried  forward  (£1  400  less  than 
last  year).  The  depreciation  and  general  reserve  account  now  .stood  at 
£75.000.  Owing  to  increased  operating  costs,  higherwages,  and  a  strike 
of  tramway  employees  in  September,  the  net  profits  in  Mexico  were 
about  890,000  less  than  those  for  the  previous  year.  Both  sections  of 
the  company's  business  were,  however,  slwwing  satisfactorj' increases : 
the  combined  net  earnings  for  the  first  six  months  of  the  current  year 
were  25  per  cent,  above  those  for  the  corresponding  period  of  1920. 

The  Rt.  Hon.  Earl  Buxton,  G.C.M.G.,  has  accepted  an  invitation  to 
join  the  board  of  the  British  Thojison-Houston  Coimtany,  Ltd. 

The  Oxford  Electric  Company  have  declared  a  di\'idend  at  5  per 
cent,  per  annum,  less  tax,  on  the  ordinary  shares  for  the  half  year. 

An  issue  of  £750  000  6  per  cent,  debentures,  at  £96  per  £100  debenture, 
was  made  during  the  week  by  the  County  of  Southiand  Electric 
Power  Board. 

The  British  Electric  Transformer  Company  have  declared  an 
interim  dividend  at  the  rate  of  6  per  cent,  per  annum  on  the  ordinary 
shares  for  the  past  half-year. 

The  half-year's  interest  on  the  general  consolidated  first  mortgage 
50-year  5  per  cent.  Gold  bonds  of  the  Mexico  Tramways  Company 
will  be  paid  on  and  after  Sept.  1. 

An  interim  dividend  at  the  rate  of  5  per  cent,  per  annum  has  been 
declared  by  the  Clyde  Valley  Electrical  Power  Company  on  the 
ordinary  shares  for  the  past  half-year. 

The  Adel.ude  Electric  Supply  Company  have  declared  a  dividend 
at  the  rate  of  6  per  cent,  per  annum  for  the  half  year  ending  Aug.  31, 
1921,  less  tax,  on  the  cumulative  preference  shares. 

A  dividend  at  the  rs^te  of  8  per  cent,  per  annum,  less  tax,  for  the 
half-year  ending  August  31,  has  been  declared  by  the  Melbourne 
Electric  Supply  Company  on  the  first  cumulative  preference  shares. 

The  gross  revenue  of  the  Portl.and  (Oregon)  Railway,  Light  & 
Power  Company  for  the  year  1920  was  S956  4  615.  After  paying 
82  101  615  interest  and  meeting  various  charges,  .S711  459  remains'to 
be  earned  forwai-d. 

For  the  half-year  ended  July  31  the  Aberdeen  Suburban  Tramways 
Company  made  a  profit  of  £1  771,  plus  £3  808  brought  in,  making 
£5  579.  After  placing  £1  000  to  the  renewal  and  depreciation  account, 
making  it  £22  300  and  providing  for  a  diridend  of  7  per  cent,  for  the 
year  and  £100  directors'  fees,  £2  292  remains  to  be' carried  forward. 

For  the  year  ended  June  30  the  profit  of  Benn  Brothers, 
Ltd.,  was  £24  836,  jjlus  £5  711  brought  in,  making  £30  547,  less 
directors'  percentages  £4  986,  leaving  £25  561.  It  is  proposed  to 
add  £2  000  to  general  reserve,  bringing  the  account  up  to  £8  000. 
A  dividend  of  15  per  cent.,  less  tax,  on  the  ordinary  shares  is 
recommended,  leaving  £8  453  to  be  carried  forward. 

The  profit  of  the  Tyneside  Tramways  and  Tramkoads  Company 
for  the  half-year  ended  Jime  30  was  £4  787,  plus  £488  brought  in,  making 
£5  275,  less  interest,  on  mortgages,  loans,  &c.,  £2  025,  lea'ving  £3,249. 
A  dividend  on  the  ordinary  shares  has  been  declared  at  the  rate  of  3  per 
cent,  per  annum,  less  tax  and  £500  has  been  placed  to  reserve,  leaving 
£140  to  be  earned  foi-ward.     Traffic  receipts  show  an  increase  of  £1  180. 

The  City  of  London  Electric  Lighting  Company  has  declared 
dividends,  less  tax,  at  the  rate  of  6  per  cent,  per  annum  on  the  first 
preference  shares  for  the  half-year  ended  June  30  ;  at  the  rate  of  8  per 
cent,  per  annum  upon  10s.  per  share  from  April  25  to  June  30  on  the 
second  preference  shares  issued  in  April,  1921  ;  Is.  per  share  for  the 
half-year  on  the  ordinary  shares  numbered  400  001  to  1  105  950  ;  and 
2-2d.  per  share  on  the  ordinary  shares  numbered  1  105  951  to  1  200  000. 

Mr.  Herbert  Guedalla,  who  presided  over  the  meeting  of  the  Sao  Paulo 
Improvements  &  Freehold  Land  Company,  Ltd.,  last  week,  said  that 
during  the  14  months  covered  by  the  report  considerable  progress  had 
been  made  in  development  work,  construction  of  roads,  and  the  prorision 
of  public  utilities,  such  as  electric  light,  water,  &c.  At  the  ViUa  America 
Estate  the  contemplated  extensions  to  the  tramways  and  telephone 
services  had  been  delayed,  owing  to  difficulty  in  obtaining  materials. 
At  Lapa,  12  kilometres  of  streets  had  been  completed,  and  1  320  metres 
of  tramlines  laid. 
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Bankruptcies,  Liquidations,  &c. 

Hi'DOK's  Electkicai.  Enc:ineerino  Company,  Ltd.,  has  agreed 
upon  viiluntan-  li(|ni(iation.  A  Krst  meeting  of  creditors  will  be  held 
at  the  Griffin  Hotel,  Boar-lane,  Leeds,  on  Monday,  Aug.  29,  at  11  a.m. 

A  first  and  final  dividend  of  IJd.  in  the  £  in  the  matter  of  Walter 
Hedgecox,  121,  Salop-street,  Wolverhampton,  electrical  engineer,  is 
payable  August  29  at  the  Official  Receiver's  Office,  30,  Lichfield-street, 
Wolverhampton. 

A  receiving  order  was  granted  on  Aug.  16,  on  debtor's  petition,  to 
Thomas  Hyde,  180,  London-road,  Croydon,  Surrey,  electrician.  First 
meeting,  .Aug.  26,  12  noon,  132,  York-road,  Westminster  Bridge-road, 
S.E.  1.  Public  examination,  Oct.  20,  11  a.m..  County  Court,  Scarbrook- 
road,  Croydon. 

A  deed  of  assignment  for  the  benefit  of  creditors  was  executed  on 
June  9  by  Artulr  Gray  (trading  as  Gray  Electrical  Company),  of 
9,  Denmark-street,  Cliaring  Cross-road,  London,  W.C.  2.  Claims  should 
be  sent  on  or  before  Sept  12  to  the  trustee,  William  A.  J.  Osborne, 
Balfour  House,  Finsbury-pavement,  London,  E.C.,  in  order  to  benefit 
by  dividend  about  to  be  declared. 


Benn  Brothers'  Jonrnals. 


New^  Companies. 

The  following  list  is  compiled  from  information  supplied  by  Messrs 
Jordan  &  Sons,  Ltd.,  company  registration  agents,  116  and  117,  Chancery- 
Lane,  London,  W.C.  2  : — 

CINEMA  REQUISITES.  LTD.  (176  241).— Reg.  Aug.  12.  Electricians 
and  engineers.  Nominal  capital,  £500  in  500  shares  of  £1  each.  Sub- 
scribers :  J.E.  D.  Kendrick.  14,  Poulter-road,  Aintree,  Liverpool ;  A.  G. 
Wilson,  !)4,  St.  Donnings-vale,  Liverpool. 

FRAMK  BAWCLIFFE  &  COHPANT,  LTD.  (176  278).— Reg.  Aug.  15, 
8,  Nun-street,  Xewcastle-upou-Tj-ne.  Electrical  engineers  and  factors. 
Nominal  capital,  £12  000  in  12  000  shares  of  £1  each.  Directoi-s  :  F. 
Rawcliffe,  9,  Queen's-gardcns.  Benton  ;  J.  McGree,  9,  Queen's-gardens, 
Benton. 

MODERN    ELECTRICAL   SUPPLY   COMPANY,   LTD.      (176  286).— Reg- 

Aug.  15.  '  7/8,9,  WhiteiToss-place,  Wilson-street,  Finsbury-square, 
E.G.  2,  electrical  engineers.  Nominal  capital,  £1  500  in  1  500  shares  of 
£1  each.  Directors :  A.  T.  Whittle,  "  Sam  Suffy,"  Grosvenor-road, 
Broadstairs  (governing  director  and  managing  director) ;  G.  F.  A. 
Stone,  14,  High-street,  Pinner;  G.  A.  Davenport,  14,  High-street, 
Pinner. 

OHMS,  LTD.  (176  318).— Reg.  Aug.  16,  41,  Upper  Berkeley -stree  t, 
W.  1.  Electricians,  electrical  engineers  and  contractors.  Nominal 
capital,  £400  in  400  ordinary  shares  o^£l  each. 

TECHNICAL  TRADES'  SUPPLY  CORPORATION,  LTD.  (176  293).— 
Reg.  Aug.  15,  Craven  House,  Kingsway.  W.C.  2.  Manufacturers, 
traders  and  agents  in  all  materials  used  by  "  The  Technical  Trades," 
namely,  the  building  and  engineering  trades.  Nominal  capital,  £2  000 
in  40  000  shares  of  Is.  each,  5  000  of  the  shares  (to  be  numbered  1  to 
5  000  inclusive)  to  be  called  Founders'  Shares.  Directors  :  C.  W.  Gray, 
The  Cottage,  Lyonstown  Avenue,  New  Bamet ;  S.  Hobman,  Lynton 
House,  Hockley,  Essex  ;  A.  M.  Nelson,  26,  Kingscliffe -gardens,  Wimble- 
don Park,  S.W.  ;  G.  P.  Blades,  2,  Rvde-street,  St.  James's,  S.W.  ; 
E.  W.  Dickie,  91,  Endleshamroad,  Balh'am,  S.W. 

VICI  ENGINEERING  COMPANY,  LTD.  (176 .362).— Reg.  Aug.  18. 
Electrical  cngineeis,  &c.  Nominal  capital,  £50  000  in  50  000  shares  of 
£1  each.  Subscribers  :  W.  L.  Williams.  Selinor-villa,  Rayleigh,  Essex  ; 
C.  S.  M.  Harding,  22,  Femwood-avenue,  Streatham,  S.W. 

WREN  THREE  LINK  PATENT  SAFETY  COUPLER,  LTD.  (176  331).— 
Reg.  Aug.  16.  Electrical  engineers,  &c.  Nominal  capital,  £1  500  in 
1  ^>0  shares  (A  £1  each.  Subscribers  :  G.  T.  Little,  7,  DomcHffe-road, 
Fulham,  W.S.6  ;   F.  W.  Eve.  38.  Salmon-lane,  Limehouse,  E.14.  fe. 


Books  Received. 

ICopln  of  the  undermentioned  worlu  can  be  liad  from  The  Electrician  Officts  cf 
receipt  of  published  price,  plus  postage.] 

"  Costruzioni  Elettromeccaniche."  By  E.  Morelli.  Vol.  I. — 
Generatrice  a  Correntc  Continua.  Pp.824.  Lire  70.  Vol.  II.,  Section  1. 
— Macchine  Generatrice  a  Correntc  .\ltemata.  Pp.  599.  Lire  60. 
Vol.  II.,  Section  2. — Transformatori-Motori-Commutarice-Gruppi  Varii. 
Pp.795.    Lire  70.    (Torino:   Unionc  Tipografico  EditriceTorinese.) 

"South  African  Engineers'  Electrical  and  Allied  Trades  Directory." 
Pp.  x-f  481.     30.S. 

"  Modem  Motor  Car  Practice."  Edited  by  W.  H.  Berry.  (London  : 
Henry  Frowde  and  Hodder  &  Stoughton.)     Pp.  xii-i-582.     3l8.6d.net. 

"  Telefon-Haandbogen,  1921-22."  (Odense  :  Fyens  Stiftsbogtn-kkeri 
Dreycr.)     Pp.  447. 


The  Editorial,  Advertisement  and  Publishing  Offices  oj  "  Thb  "' 
Electeician  "  are  at  8,  Bouverie  Street,  London,  E.C.  4.  Telegrams  : 
Denbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  subscription  to  "  The  Eleotbioian  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rales  can  be  obtained  on  application  to  the  Manager.  Advertise- 
ment copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 


Some  Features  of  the  Cuhrent  Issues. 

"  The  Cabinet  Maker  "  (Annual  Colonial  Issue)  :  "  K.  D.  Upholstery 
for  Export "  ;  "  Exports  of  Furniture  to  the  Colonies  "  ;  "  Practiceil 
Window  Dressing." 

■■  The  Chemical  Age  "  (Special  Colonial  Annual)  :  "  Trade  Openings 
and  Possibilities  in  the  Colonies  "  ;  "  Electrometric  Control  in  Chemical 
Industry,"  by  Dr.  E.  K.  Rideal. 

"  Farm  and  Home  "  :  "  Ensilage  on  the  Farm  "  ;  "  Belated  Com 
Claims  "  ;   "  Minister  Faces  the  Music' 

"  The  Fruit-Grower  "  :  "  Popularising  the  Apple-Eating  Habit  "  ; 
"  Shrewsbury  Show  "  ;   "  The  Public  and  Prices."  -^ 

"  Gardening  Illustrated  "  :  "  Herbaceous  Borders  in  Autumn  " 
(illustrated) ;  "  Autumn  Flowering  Shrubs  "  ;  "  Rose  Muriel  Wilson  " 
(illustrated.) 

"  The  Gas  World  "  :  "  The  Price  of  Gas  and  the  profits  of  Gas  Supply  " 
"  The  Difficulties  of  the  Gas  Companies  "  ;  "  What  the  Gas  Companies 
have  done  for  the  Consumers." 

"  The  Hardware  Trade  Journal "  (48th  Colonial  Armual) :  "  Midland 
Hardware  and  Colonial  Trade  "  ;  "  How  to  Mount  Grinding  Wheels  "  ; 
''  Empire  Notes  "  ;  "  Common  Sense  and  Salesmanship." 


Forty   Tears  A^o. 

(The  Electrician,  August  27,  1B81.) 

Electric  Light  in  Edinburgh. — We  hear  that  Messrs.  R.  E.  Cromp- 
ton  &  Company  a. ,'  lighting  Holyrood  Palace,  Edinburgh,  with  their 
lights. 

The  New  Atlantic  Cable. — On  Monday  evening  last  the  telegraph 
steamer  "  Faraday  "  picked  up  the  shore  end  of  the  new  Atlantic  cable, 
and,  having  made  the  necessary  splice,  proceeded  on  her  outward 
voyage,  laying  the  mid-ocean  section. 

Electric  Light  for  Vienna. — It  is  stated  that  an  electric  light 
company  has  offered  to  light  one  of  the  squares  of  Vienna  at  its  own 
expense  as  an  experiment,  and  that  the  Mmiicipality  have  accepted 
this  offer  for  the  street  called  La  Graben,  and  the  Place  de  la  Cathcdrale 
de  St.  Etienne. 

Spiders  and  the  Telegeaph. — In  Japan  the  spiders  spin  long  weLs 
from  the  telegraph  wires  to  the  trees  and  to  the  earth,  which,  in  wet 
weather,  become  good  conductors  and  carry  off  the  current.  Men  are 
therefore  employed  to  keep  the  lines  clear,  which  they  do  by  brushing 
them  with  long  bamboo  poles. 

The  Postal  and  Telegraph  Services. — ^Mr.  G.  Stewart  Maeliver, 
M.P.,  has  given  notice  of  the  following  motion  : — "  To  move,  early 
next  Session,  for  a  Select  Committee  to  enquire  into  the  working  and 
management  of  the  Postal  and  Telegraph  Services,  with  a  view  to 
ascertain  whether  increased  facilities  and  lower  rates  cannot  be  afforded  ; 
and  also  to  consider  and  report  on  the  relationship  of  the  letter-carrying 
and  telegraph  services  to  each  other,  and  the  best  means  of  securing 
efficiency  in  both  branches,  having  regard  to  their  constantly  increasing 
importance  in  their  bearing  on  social  and  commercial  life." 


Prices  of  Metalss  Chemicals,  &c. 


Copper — 

Price. 

Best  selected per 

ton 

£66  10    0 

Electro  Wirebars      ...       „ 

£72  10     0 

H.C.  wire,  basis    per 

lb. 

Os.  lljd. 

Sheet 

Os.  lOid. 

Phosphor  Bronze  Wire  {Telephone) — 

Phosphor-bronze 

Is.  3}d. 

Brass  60/40— 

Rod,  basis    , 

Os.     8d. 

Sheet,  basis  „ 

Os.  lOJd. 

Wire,  basis 

Os.   ll|d. 

Pig  Iron — 

Cleveland  Warrants   .    per 

ton 

£6  15     0 

Galvanised         Bfceel. 

wire,ba8ifl  8  SWG           „ 

£25    0     0 

Lead  Pig — 

English     , 

£24    5     0 

Foreign  or  Colonial 

£23    2     6 

Tin- 

Ingot „ 

£152  12     G 

Wire,  basis per 

lb. 

2s.   Ifd. 

TUBSDAT,  Aug.  23. 


I 


Inc. 


Deo. 

£3  15     0 
£2  10    0 


*d. 


£0  10 
£0  10 


£2  17 
id. 


Salammoniac. — Per  cwt.  65s. -60s.      , 
Sulphur  (Flowers).- Ton  £13. 
„      (Roll-Brimstone). — Per  ton 
£13. 
Sulphuric    Acid    (Pyrites,  168°). — 
Per  ton,  £9  178.  6d.  I 

Rubber. — Para  fine.  Is.  0|d. ;  plantation  1st  latei,  8Jd.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables. 
Ltd.,  and  the  rubber  figures  by  W.  T.  Henley's  Telegraph  Works  (.0. 


Copper  Sulphate. — Per  ton  £30. 
Boric  Acid    (Crystals). — Per    too 

£65. 
Sodium  Bichromate. — Per  lb.  7Jd. 
Sodium  Chlorate.— Pel  lb.  3id. 
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Notes. 

History  Repeating  Itself. 

The  fact  that,  owing  to  the  wide  difference  in  the  exchanges 
and  to  industrial  conditions  generally,  Germany  is  gradually 
building  up  an  exjjort  trade  at  our  expense  is  not  unnaturally 
giving  grave  anxiety  in  commercial  circles.  The  most  obvious 
result  of  this  development  is  that  C4ermany  is  able  to  undercut 
us  in  the  world's  markets,  and  the  most  obvious  remedy  is  that 
we  should  reduce  our  prices  so  as  to  be  able  to  compete  on  a 
level  with  them.  But  if  we  draw  on  our  past  experience  we 
find  that  it  is  more  than  a  little  doubtful  whether  this  is  the 
real  solution.  Something  very  like  present  conditions  are  not 
altogether  a  new  experience  in  the  British  electrical  industry. 
Indeed,  12  or  15  years  ago  British  electrical  manufacturers 
were  passing  through  just  the  same  crisis  as  are  other  British 
manufacturers  now.  They  were  faced  with  most  strenuou> 
competition  not  only  in  the  foreign,  but  in  the  home  markets, 
and  there  were  then,  as  now,  not  lacking  those  who  asserted 
that  the  best  policy  was  to  meet  cut  with  cut  in  the  hope  that 
present  necessity  would  be  turned  to  glorious  gain  in  the 
future.  As  a  matter  of  fact  it  is  ancient  history  that  such 
optimism  was  not  justified. 


be  the  best  way  to  land  us  in  fresh  difficulties.  Deflation  and 
inflation,  which  are  as  closely  related  as  Newtox's  action  and 
reaction,  are  but  temporary  phases,  and  must  the  more 
gradually  approach  each  other  as  the  worlds  trade  becomes 
normal.  Paradoxical  as  it  may  seem  in  fact,  Germany  is 
employing  one  of  the  best  ways  of  assisting  British  trade  by 
adopting  her  jwesent  policy  of  living  in  the  present  and  taking 
no  thoUEsht  for  the  future. 


How  Germany  Helps  British  Trade. 

It  may,  therefore,  be  argued  that  industrial  conditions 
then  and-  now  differ  rather  in  quantity  than  in  quality,  and  in 
degree  rather  than  in  kind.  Germany,  with  a  very  much 
lower  rate  of  taxation  per  head,  and  a  very  much  more  inflated 
currency  than  ourselves,  is  regaining  a  place  in  the  world's 
markets  which  she  had  absolutely  lost,  and  we  are  apparently 
losing  what  we  thought  we  had  securely  gained.  The 
only  thing  for  us  to  do,  say  some  of  the  more  sapient 
of  our  advisers,  is  to  decrease  our  taxation,  and  to 
deflate  our  currency.  While  we  admit  that  present 
conditions  are  most  harmful  to  the  development  of  British 
trade,  and  that  if  they  continue  the  prospects  for  a  revival 
of  our  commerce  are  not  encouraging,  we  cannot  agree 
that  to  follow  Germany's  financial  policy  is  the  best  way 
out  of  our  difliculties.     Indeed  we  consider  that  to  do  so  would 


The  Present  versus  the  Future. 

The  relative  position  of  the  two  coimtries,  in  fact,  reminds  us 
of  two  householders  with  approximately  the  same  financial 
resources,  one  of  whom  lives  laborious  and  unexciting  days  in 
order  to  secure  by  insurance  and  investment  some  means  to 
support  his  old  age,  while  the  other  lives  for  the  day  alone 
and.  trapping  pleasure  as  it  flies,  lets  old  age  look  after  itself. 
There  is  no  doubt  which  of  these  two  men  enjoys  what  is 
known  as  the  better  time  at  the  moment.  There  is  equally 
no  doubt  as  to  which  is  pursuing  the  best  financial  policy  for 
the  future.  Or,  once  again  to  compare  British  and  German 
financial  methods,  we  feel  sure  that,  wliile  at  the  moment  we 
are  being  called  upon  to  make  almost  overwhelming  sacrifices, 
we  shall  much  sooner  than  our  trade  rivals  reach  a  position  of 
industrial  and  financial  stability. 

Reduction  in  National  Expenditure  Essential. 

The  opinions  wliich  wo  have  just  expressed  refer  to  inter- 
national finance,  in  which  field  our  policy  seems  the  correct  one 
to  follow.  But  -ft'lien  we  come  to  examine  British  national 
finance  we  are  immediately  struck  by  the  need  for  some 
drastic  change  in  the  policy  which  has  been  adopted.  In  home 
finance  the  watchword  is  Jaissez  jaire,  and  that  must  be  changed 
for  something  better  if  wo  are  not  to  drift  into  disaster. 
And  while  on  the  one  hand  we  must  have  a  policy  that  is 
concerned  with  liquidating  the  war  debt,  it  must  at  the  same 
time  ensure  that  that  war  debt  is  not  increased  by  peace-time 
expenditure.  It  must  go  further.  It  must  ensure  that  our 
present  expenditure  is  reduced.  For  only  by  reducing  our 
expenditure  can  we  hope  for  a  reduction  in  the  taxation  which  is 
preventing  more  surely  than  any  foreign  competition  the  proper 
development  of  the  industries  of  the  country. 
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A  Premium  on  Unemployment. 

We  have  for  so  long  endured  an  ever-mounting  income  tax, 
not  to  speak  of  such  modern  excrescences  us  the  Excess  Profits 
Duty  and  the  Corporation;  Tax,  tliat  we  have  ahuost  been 
drugged  into  a  state  when  we  imagine  that  the  maintenance  of 
taxation  at  its  present  level  is  among  the  benefits  of  modern 
civilisation.  But,  while  it  may  be  admitted  that  some  taxation 
is  a  necessity,  there  will  be  few  that  will  disagree  tliat  higli 
taxation,  and  especially  over-high  taxation,  is  an  unmitigated 
evil.  And  not  le.?s  an  evil  than  high  taxation  is  taxation  which 
in  its  genesis  prevents  all  enterprise  and  industrial  develop- 
ment. As  Sir  John  Bexx  said  at  the  annual  general 
meeting  of  Beim  Brothers  Ltd.,  last  week,  "  the  present  rate 
and  manner  of  taxation  offers  a  premium  to  baukrujjtcy  aud 
unemployment."  This  ap])lies  particularly  to  the  Corporation 
Tax,  wliieh  "  introduces  a  new  trade-destroying  principle  into 
taxation.  It  is  a  tax  ujion  industry,  as  industry,  aud 
upon  the  most  beneficent  part  of  the  industry,  namely,  joint- 
stock  enterprise."  These  statements  are  of  the  most  general 
application.  Benn  Brothers  are,  it  is  true,  publishers,  i.ot 
engin"ers.  but  they  are  publishers  of  many  different  sorts  of 
journals,  and  their  exjierience  therefore  forms  an  excellent 
trade  barometer.  To  quote  Sir  John  Renn  again  :  '"  If  the 
State  devotes  its  energies  to  a  wise  economy  instead  of  harass- 
ing business,  the  barometer  will  soon  show  '  set  fair.'  "'  It  is 
in  this  direction,  aud  in  the  movement  towards  a  closer  co- 
operation between  employers  and  employed,  wherein  Bexx 
Brother.s  themselves  set  a  notable  example,  that  the  best 
hopes  for  the  recovery  of  British  industry  really  lie. 

The  Effect  on  Eyesight  of    Kinema  Studio  Lights 

CoMirE.NT  has  recently  been  made  both  in  The  Electrician 
and  before  the  Illuminating  Engineering  Society  on  the  alleged 
prejudicial  effects  on  the  eyesight  of  certain  lamps  used  in 
kinema  studios.  We  are  therefore  interested  to  see  that  a  Report 
on  this  subject  has  now  been  issued  by  the  Committee  on  th  ■ 
Causes  and  Prevention  of  Blindness,  which  has  been  working 
under  the  Ministry  of  Health.  During  the  latter  part  of  1920 
it  appears  complaints  were  received  of  injury  to  the  eyes  of 
actors  in  studios,  this  injury  being  ;  scribed  to  the  powerful 
lights  employed.  Sir  Anderson  Critchett  mentions  five 
such  cases.  The  injuries  seem  to  be  transient  and  to  resemble 
those  familiar  to  people  working  with  naked  arcs  at  close  quar- 
ters, e.g.,  for  welding  operations.  No  cases  of  permanent 
injury  are  recorded.  From  the  evidence  of  witnesses  it  is 
deduced  that  the  injuries  arose  mainly  as  the  result  of  using 
certain  powerful  searchlight  lamps  imported  horn  America 
without  any  form  of  diffusing  shade.  The  Incorporated 
Association  of  Kinematograph  Manufacturers  have  given  their 
assurance  that  naked  lights  of  this  type  will  no  longer  be 
used  in  their  studios,  and  experts  seem  agreed  that,  even 
from  the  photographic  standpoint,  their  use  is  not  desirable. 
Thus  the  lessons  already  appreciated  in  ordinary  lighting 
j)roblems  apply  also  in  the  Kinema  ttudio.  This  particular 
point  seems  a  fairly  obvious  one  that  only  needed  authoritative 
ewJence  to  indicate  the  right  methods.  There  are,  however, 
other  more  complex  problems  to  be  studied,  and  in  the  final 
paragraph  of  their  Report  the  Committee  express  approval 
of  the  step  taken  by  the  Illuminating  Engineering  Society  in 
forming  a  Joint  Committee  to  carry  on  further  investigations. 

Swiss  Hydro-Electric  Policy. 

For  a  small  country  with  no  coal  or  iron  Switzerland  has 
done  well  to  develop  its  industrial  position  so  successfully. 
There  is  no  doubt,  however,  that  the  utilisation  of  the  water 
j)Ower  resources  of  the  country  which  have  made  her  indepen- 
dent of  coal  have  been  a  large  factor  in  this  success.     Prior 


to  the  war  the  various  waterfalls  were  being  gradually  brought 
into  use  for  the  generation  of  electrical  energy  for  power, 
light  and  traction  :  but  as  all  the  coal  used  in  Switzerland  is 
inipoit-'d  either  from  (lermanyor  Belgium  the  war  necessitated 
greater  attention  being  ])aid  to  the  employment  of  hydro-electric 
power  and  the  rate  of  development  was  speeded  U]).  The 
result  i  s  that  there  are  now  over  6  870  power  stations  of  which 
178  have  an  output  exceeding  500  h.p.  The  total  aggregate 
out])ut  of  these  works  is  estimated  at  about  3  2  milliard  units 
per  year,  or  an  equivalent  of  about  4  million  tons  of  coal. 
It  is  interesting  to  find  that  in  the  majority  of  cases  the  large 
generating  stations  are  owned  by  Companies,  but  the  distribu- 
tion of  electricity  is  mainly  in  the  hands  of  municipalities, 
cantons  or  inter-cantonal  associations  . 


An  Example  to  be  Copied. 

This  distinction  between  the  generation  and  the  retail 
supply  of  electricity  is  an  example  which  might  be  followed  in 
this  country,  especially  as  this  state  of  affairs  has  only  been 
reached  by  a  jirocess  of  evolution.  Like  this  country,  the 
electricity  works  were  formerly  quite  independent  of  one 
another,  but  now  interlinking  is  being  effected  between  all 
power  stations  and  two  special  power  tran.smission  companies 
have  been  formed  for  the  purpose  of  transmitting  electrical 
energy  from  one  part  of  the  country  to  the  other.  Though 
the  greater  part  of  the  energy  is  used  for  industrial  power, 
lighting  and  domestic  purposes,  electro-chemical  and  metallur- 
gical works  are  also  substantial  consumers.  Electric  heatinn; 
and  cooking  are  making  rapid  progress,  even  schools,  churches 
and  public  buildings  being  heated  electrically. 


An  "All-Electric"  Country. 

In  some  spinning  and  weaving  mills  steam  is  produced  electri- 
cally during  the  night  and  stored  up  for  use  during  the  day. 
The  electric  drive  is  now  almost  universal  in  textile  mills, 
between  90  and  9.5  per  cent,  of  the  cotton  spinning  mills  being 
now  generated  electrically,  compared  with  48  per  cent  in 
1911.  It  is  claimed  that  the  consumption  of  electric  current 
per  inhabitant  is  greater  in  Switzerland  than  in  any  other 
country  in  the  world,  being  842  units  per  head  per  year, 
or  231  imits  per  day.  Taking  the  average  of  the  charges  for 
lighting  and  power  this  represents  a  cost  of  about  81  centimes 
a  day.  The  charge  for  electric  lighting  is  so  low  every wher' 
that  all  other  forms  of  illumination  are  ruled  out.  and,  even 
with  coal  prices  approaching  those  of  pre-war  days,  hydro- 
electric energy  would  still,  it  is  said,  be  cheaper.  As  substan- 
tial progress  is  also  being  made  with  the  electrification  of 
the  Swiss  railways  it  will  not  be  long  before  we  shall  see 
every  mechanical  operation  in  the  country  performed 
electrically,  no  doubt  to  the  great  economic  and  social  advan- 
tage of  the  inhabitants.  All  together  a  happy  land  from  the 
electrical  point  of  view. 

Oil  Fuel  from  a  Critical  Point  of  View. 

The  publication  of  a  ])aniplilet  by  the  Manchester  Steant 
Users'  Association  on  some  j)hases  of  the  application  of  oil 
fuel  to  steam  boilers  is  not  only  opportune,  but  is  worthy  of 
that  close  attention  which  is  the  due  of  any  publication  on 
such  a  subject  associated  with  the  name  of  Mr.  C.  E.  Stro- 
MEYER.  As  is  not  unnatural,  considering  its  place  of  origin, 
there  is  plenty  of  insist^-nce  in  the  pamphlet  on  the  dangers 
incidental  to  oil  firing.  These  dangers,  it  appears,  are  not 
only  present  when  oil  is  being  used,  but  do  not  disappear  for 
some  time  after  the  system  has  been  abandoned.  Uncon- 
sumed  or  partially  consumed  oil,  for  instance,  may  have  settled 
in  the  flues,  or  oil  leakages  may  have  saturated  the  brickwork, 
with  the  result  that  if  the  dampers  are  closed  over  night,  as  is 
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customary  under  coal-firing  conditions,  vapours  may  accu- 
Tnulate  in  the  flues  and  explode  when  the  heater  is  re-lighted. 
Another  danger  arises  when  a  carbonised  particle  of  oil,  which 
may  have  settled  in  the  flues,  is  distributed  when  coal  i;;  burned. 
On  the  other  hand,  the  experience  of  the  A.ssociation  is  that 
for  economic  reasons  there  has  been  widespread  disappoint- 
ment owing  to  the  inefficiency  of  the  oil  burners,  and  that,  in  spite 
of  the  higher  calorific  value  of  oil,  most  users  have  found  that  they 
were  consuming  the  same  weight  of  oil  as  of  coal  and  obtaining 
less  power.  On  the  financial  side,  too,  matters  are  less  in 
favour  of  oil  than  is  sometimes  supposed,  and  the  general  con- 
clusion, with  which  we  think  there  will  be  equally  general  agree- 
ment, ia  for  the  moment  coal  still  holds  the  field,  both  econo- 
mically and  from  steam-raising  standpoints.  There  are  cases 
where  for  quite  special  reasons  oil  will  probably  find  an  in- 
creasing application.  We  know  of  certain  electricity  stations 
which  are  without  siding  accommodation  where  no  storage 
ground  is  available,  and  where,  as  a  consequence,  not  only  is  the 
maintenance  of  the  coal  supply  difficult, but  ash-handling  is  a  not 
inconsiderable  item  in  the  revenue  account.  Under  such 
conditions  it  is  obviously  economically  sound  to  employ  oil 
rather  than  coal,  and  we  shall  not  be  surprised  to  find  that 
this  will  be  done  in  the  near  future. 


The  Bermondsey  Clause  Once  More. 

While  perusing  some  of  the  Special  Orders  recently  made 
by  the  Electricity  Commissioners  we  came  across  an  old  friend. 
For  the  Guildford  Order,  which  authorises  the  Corporation 
to  acquire  the  undertaking  of  the  Guildford  Electricity  Supply 
Company  and  extends  the  supply  area  to  certain  neighbouring 
rural  districts,  contains  a  modification  of  the  clause  imposed 
in  1902  upon  Bermondsey  Borough  Council  by  a  House  of 
Lords  Committee.  Variations  of  the  clause,  known  as  the 
Northumberland  and  Winchester  Clauses,  have  from  time  to 
time  been  inserted  in  Orders  at  the  instance  of  the  gas  com- 
panies, but  committees  of  both  Houses  have  as  frequently 
refused  to  allow  its  insertion,  and  since  1911  there  have  been 
only  one  or  two  cases  in  which  it  has  been  permitted.  To 
the  principle  of  the  clause,  viz.,  that  electricity  undertakers 
shall  fix  their  charges  so  that  the  revenue  shall  be  not  less 
than  the  expenditure,  there  can  be  no  objection  from  anyone, 
except  on  the  ground  that  if  this  obligation  is  inserted  in 
one  Order  it  should  be  inserted  in  all.  But  it  is  really 
unnecessary,  for  ratepayers  are  now  strongly  opjjosed  to  any 
municipal  venture  which  is  likely  to  add  to  the  present  heavy 
burden  of  the  rates.  Even  were  they  not  the  majority 
of  municipal  electric-supply  works  were  profit-making  concerns 
in  pre-war-  days  and  will  be  so  again,  when  things  become 
more  normal. 

Scope  of  the  Clause. 

But  in  Guildford  they  are  evidently  suspicious,  for  by  the 
terms  of  the  Order,  the  Corporation  are  required  on  the 
completion  of  the  fifth  complete  financial  year,  and  on  the 
expiration  of  each  fifth  succeeding  year,  to  revise  the  prices 
charged  for  electrical  energy,  so  that  no  contribution  from  the 
rates  will  be  required  during  the  next  five  years.  The  ])rices 
must  not  exceed  the  maximum  allowed  in  the  Order, 
i.e.,  one  shilling  a  unit.  For  street  lighting  the  rate  must  not 
exceed  that  charged  to  consumers  using  energy  for  lighting 
for  the  like  hours  of  supply,  and  for  any  other  municipal 
purpose  the  charge  must  not  exceed  that  made  to  consumers 
using  energy  for  similar  purposes  and  for  like  hours  of  supply. 
Some  of  these  provisions  will  be  very  difficult,  if  not  im- 
possible, to  enforce;  but  perhaps  they  are  not  meant  to 
be  enforced,  as  no  penalty  is  imposed"  for  their  infraction. 
In  fact  it  all  looks  like  a  bit  of  window  dressing. 


Progress  of  Marconi  Companies. 

The  long  and  interesting  address  of  Mr.  0.  Makconi,  at 
last  week's  meeting  of  Marconi's  Wireless  Telegraph  Company, 
covered,  as  might  be  expected,  a  great  deal  of  ground,  and  gave 
a  good  idea  of  the  steady  progress  that  is  being  made  in  wireless 
telegraphy  and  telephony.  Naturally,  the  Company's  research 
department  is  very  elaborate  and  well-organised,  and  we  gather 
that,  as  the  result  of  researches  and  tests,  carried  out  by  and 
under  the  guidance  of  Mr.  Makconi;  in  order  to  get  rid  of  the 
effects  of  atmospherics,  improvements  and  inventions  have 
been  made  to  which  the  greatest  importance  is  attached.  It  is 
Well-known  that  for  sometime  past  Mr.  Maucoxi  has  been 
devoting  his  attention  to  this  important  subject,  and  he  claims 
that  "  the  results  obtained  during  the  last  few  weeks  by  the 
combination  of  various  devices  and  inventions  are  of  signal 
importance,  and  that,  if  we  have  not  completely  mastered  the 
troubles  arising  from  adverse  atmospheric  conditions,  we  have 
gone  far  enough  to  enable  me  to  tell  you  that  this  work  is  of 
transcendental  importance  and  epoch-making  in  the  conduct 
of  wireless  telegraph  services.''  This  is  a  very  guarded  statement, 
but  it  is  also  definitely  claimed  that  the  new  arrangements 
not  only  enable  communication  to  be  carried  on  under  con- 
ditions which  previously  made  it  impossible,  but  also  allow  of  a 
very  considerableincreaseinspeedand  improvement  in  accuracy. 
Should  these  claims  be  ju.stified  in  practice,  there  is  no  doubt 
that  a  great  advance  will  have  been  made  in  the  range  and 
utility  of  radio-telegraph  services.  For  technical,  as  distinct 
from  commercial,  reasons,  it  is  a  pity  that  the  Company  are 
not  more  open  about  the  results  of  the  research  work  which 
they  are  carrying  on. 

Company's  Claims  against  Government. 

Mr.  Marconi's  speech  also  elucidated  the  Company's 
position  in  regard  to  foreign  contracts  and  the  shrinkage  of 
the  gross  jjrofits,  the  claims  against  British  Government 
departments  and  other  matters.  The  attitude  of  the  Treasury 
in  regard  to  the  claims  against  the  Admiralty,  and  other  depart- 
ments for  the  infringement  of  the  Lodge  patent,  and  for  the 
payment  of  remuneration  for  services  rendered  during  the  war 
is  not  a  creditable  one,  but  the  Company's  experience  is  similar 
to  that  of  other  engineering  firms.  At  first,  the  Admiralty 
denied  infringement,  and  then,  after  four  years'  negotiations 
over  arbitration  terms,  the  dispi.te  was  referred  to  the  late  Lord 
MouLTON  v/ho  decided  in  favour  of  the  Company  in  August, 
1920.  The  next  step  was  to  obtain  the  number  of  circuits 
used,  but  it  took  nearly  a  year  before  this  information  was  forth- 
coming, and  it  will,  we  understand,  be  another  year  before  the 
Royal  Commission  on  Awards  to  Inventors  will  be  able  to  deal 
with  the  actual  claims  of  the  Company.  We  are  accustomed  to 
dilatory  methods  by  Glovernment  dejiartments,  especially 
when  dealing  with  monetary  demands,  but  we  think  that  the 
Chairman  of  the  Marconi  Company  is  fully  justified  in  com- 
plaining of  the  great  delay  in,  and  the  manner  of  dealing  with, 
the  claims  his  undertaking  has  put  forward. 

The  Future  of  the  Overseas  Trade  Department. 

The  question  of  what  does  and  what  does  not  constitute 
economy  in  a  Government  Department  is  not  made  any  easier 
to  answer  by  the  report  of  a  Committee  presided  over  by 
Mr.  Stanley  Holmes  on  the  Department  of  Overseas  Trade. 
This  Department,  it  will  be  remembered,  was  created  to  assist 
the  development  of  the  country's  trade  by  keeping  in  touch  with 
foreign  markets.  That  it  has  not  been  so  successful  as  it 
might  have  been  may  be  ascribed  to  its  youth,  and  to  a  lack 
of  that  sense  which  grasps  instinctively  what  is  and  what  is 
not  required.  Nevertheless  the  trade  service  given  by  the 
Overseas  Department  has  been  distinctly  better  than  what  was 
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provided  in  pre-war  days,  and  except  on  the  score  oi  ruthless 
ecunomy  it  is  therefore  difficult  to  see  the  reason  for  the 
drastic  pruning  of  its  activities  which  the  Committee  recom- 
mend. This  pruning  would  take  the  form  of  limiting  the 
inquiries  undertaken  liy  tlie  Department,  and  making  it  carry 
out  its  work  on  a  self-supporting  basis.  This,  of  course,  is  all 
very  well,  but  the  real  use  of  tlie  Department  has  Uiin  in  the 
preparation  and  circulation  of  reports  which  coidd  not  well  be 
done  in  anv  other  wav  or  by  any  other  body  with  less  aloofness 
from  commerce  than  a  Government  Department.  It  may  be 
added  that  the  Ad\nsory  Committee  of  the  Department,  which 
is  composed  of  business  men,  dissents  from  the  findings  of  the 
Committee  of  Enquiry,  though  it  agrees  that  there  should  be 
closer  co-operation  between  the  Department  and  the  Federa- 
tion of  British  Industries.  But  surely  the  object  of  both  these 
bodies  is  to  develop  British  export  trade,  and  we  cannot  see 
that  the  new  proposals  would  do  much  towards  that  end  ? 


The  Board  of  Trade. 

During  the  war  and  since  the  armistice  the  Board  of  Trade 
has  undergone  various  changes.  It  has  lost  its  control  of 
railways,  tramways,  electricity  supply  and  mines,  and  has 
received  other  work  in  exchange.  Nevertheless,  the  Committee 
of  investigation  into  its  operations  find  that  the  suggestion 
that  the  stafi  is  not  fully  occupied  has  no  foundation,  though 
they  think  that  the  technical  advice  given  by  the  Industries 
and  Manufactures  Department  should  preferably  be  obtained 
by  consulting  the  Department  of  Scientific  and  Industrial 
Research.  In  the  Power,  Transport  and  Economic  Depart- 
ment there  is  "  a  similar  aspiration  to  acquire  and  maintain 
a  technical  knowledge  relating  to  power  and  transport,"  on 
which  the  Board  should  ^et  advice  from  the  Ministry 
of  Transport  and  other  technical  departments.  It  is 
certainly  mystifying,  to  say  the  least  of  it,  to  find  several 
Government  Departments  dealing  with  one  industry,  and  if 
means  could  be  found  of  getting  rid  of  this  overlapping  it 
would  be  an  advantage,  and  a  real  economy.  For  instance,  the 
electrical  industry  is  directly  or  indirectly  brought  into  contact 
with  the  Electricity  Commissioners,  the  Ministry  of  Transport, 
the  Home  Office,  the  Mines  and  the  Power,  Transport  and 
Economic  Departments  of  the  Board  of  Trade,  and  the  Ministry 
of  Health. 


The  Straphanging  Scandal. 

The  recent  mandate  of  the  Chief  Commissioner  of  Police 
that  straphanging  is  to  cease  on  October  1,  provides  a  subject 
for  discussion  when  suitable  topics  are  scarce.  It  is  therefore 
not  surprising  that  both  daily  Press  and  public  are  busily 
occupied  in  considering  the  various  aspects  of  the  question. 
At  first  sight  it  does  not  appear  unreasonable  to  request  a 
tramway  or  omnibus  undertaking  to  ppvide  a  seat  for  each 
passenger  as  in  pre-war  days  and  thus  enable  people  to 
travel  in  reasonable  comfort.  The  transport  concerns,  how- 
ever, point  out  that  if  the  order  is  enforced  it  wiU  mean  that 
fares  will  again  have  to  be  increased,  as  the  revenue  of  both 
tramways  and  omnibuses,  which  is  scarcely  adequate  to  meet 
the  expenses  at  present,  would  be  adversely  affected.  The 
recent  drop  of  5d.  a  gallon  in  the  price  of  petrol  will  no  doubt 
relieve  the  omnibus  companies  of  anxiety  on  this  point,  but 
the  tramway  undertakings,  especially  that  of  the  London 
County  Council,  which  had  to  fall  back  upon  the  rates  to  make 
up  last  year's  deficit,  will  be  seriously  affected  for  a  time, 
until  the  revenue  and  expenses  once  more  balance.  For 
ourselves,  we  have  little  sympathy  with  the  movement 'to 
prolong  the  straphanging  era,  though  some  concessions  might, 
perhaps,  be  made  on  wet  days  and  on  special  occasions.  On 
the  other  hand  the  effort  of  the  Municipal  tramways  to  rifle 


out  omnibus  competition  on  tramway  routes  is  not  unreason- 
able, provided  it  can  be  proved  that  the  tramway  service  is 
adequate  and  efficient.  One  of  the-first  results  of  the  return 
to  the  old  policy  should  be  large  orders  for  new  tramcars  and 
omnibuses  in  order  to  cope  with  the  traffic,  though  we  should 
not  be  surprised  at  increases  in  tramway  fares  also,  as  that  seems 
the  one  way  of  getting  out  of  all  difficulties. 

The  Session's  Electrical 
Legislation. 

From  the  purely  electrical  standpoint,  the  output  of 
legislation  during  the  past  session  was  not  up  to  the  average, 
either  in  point  of  numbers  or  in  the  importance  of  the 
measures.  In  fact,  the  Parliamentary  year  will  be  remem- 
bered as  much  by  its  failures  as  by  its  achievements.  To 
those  who  consider  that  the  country  is  suffering  from  too 
much,  rather  than  too  little,  law  making,  this  will  be  a  source 
of  gratification.  And  though  to  some  extent  we  endorse  this 
point  of  view,  it  is  a  matter  for  regret  that  a  more  serious 
attempt  was  not  made  to  pass  the  Electricity  Supply  (No.  2) 
Bill,  or  some  modification  of  it,  so  as  to  round  off  and 
complete  the  policy  outlined  in  the  Electricity  Supply  Act 
of  1919. 

Some  Important  Public  Acts. 

There  were  only  three  ijublic  Acts  which  directly  affected 
the  electrical  industry — those  relating  to  the  Safeguarding 
of  Industries,  the  Railways  and  the  Telegraphs  Acts.  Of  these, 
the  first  is  the  most  important,  as  some  of  its  provisions  are 
likely  to  have  a  far-reaching  and  we  sincerely  hoi)e  a 
beneficial  effect  upon  the  future  of  certain  branches  of 
electrical  manufactures.  In  its  progress  through  the  House 
of  Commons  the  clauses  of  the  Bill  were  strenuously  opposed 
by  a  section  of  the  members,  and  though  no  one  seemed  to  be 
fully  satisfied  with  the  scope  of  the  measure,  it  was  ultimately 
passed  with  the  aid  of  a  liberal  application  of  the  Closure  rules. 
It  is  doubtful,  therefore,  if  the  proposals  received  that  full  and 
careful  consideration  which  they  deserved.  But,  now  that  the 
Act  is  on  the  Statute  Book,  we  trust  that  it  wiU  really  assist 
those  manufacturers  of  electrical  instruments,  magnetos,  arc 
lamp  carbons,  scientific  glassware,  chemical  apparatus,  &c., 
for  whose  benefit  it  is  intended.  Undoubtedly,  these  trades 
have  su  ered  severely  from  foreign  competition,  but  more 
especially  from  German  dimxping,  in  the  past,  so  that  if 
the  Act  only  provides  a  measure  of  protection  for  these 
"  key  "  industries  during  the  next  five  years  the  departure 
from  our  present  fiscal  methods  will  have  been  justified. 

There  is,  however,  a  large  volujne  of  opinion  in  this  country 
opposed  to  a  duty  of  33^  per  cent,  on  the  import  of  the  article  ■; 
enmnerated  in  the  first  part  of  the'.Vct,  while  a  good  many  more, 
recognising  the  need  for  protection,  prefer  the  grant  of  a  bonus 
or  some  other  form  of  assistance  to  those  industries  which  are 
essential  to  the  welfare  of  the  country.  Only  time  and  ex- 
perience can,  however,  prove  which  is  the  right  course  ;  but 
we  trust  that  those  who  benefit  from  the  protection  given 
will  not  be  lulled  into  a  feeling  of  false  security,  but  will  continue 
to  progress  with  the  times. 

Counteracting  Depkeci.\ted  Exchange. 

Over  and  above  the  protection  given  to  the  key  industries, 
a  further  duty  of  33J  per  cent.  wiU  be  levied  on  foreign  articles 
of  any  class  or  description  which  may  be  included  in  an  Order 
to  be  made  by  the  Board  of  Trade  on  the  ground  that  they  are 
being  sold,  or  offered  for  sale,  here  at  prices  below  the  cost  of 
production  ;  or,  owing  to  the  depreciated  exchange,  at  prices 
at  which  similar  goods  can  be  profitably  manufactured  in  the 
United  Kingdom.     Undoubtedly,  this  is  a  wide  and  dangerous 
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power  to  confer  upon  any  departiuont  of  tlie  Executive.  Our 
experience  of  the  incursions  of  Government  departments  into 
business  transactions  has  not  been  a  happy  one,  and  the  acts 
of  the  Board  will  have  to  be  closely  scrutinised. 

The  Railways  Act. 
The  Railways  Act,  which  became  necessary  on  the  decontrol 
of  the  railways,  contains  pro\"isions  relating  to  light  railways, 
and,  in  future,  these  useful  means,  of  rural  transport  will  be 
placed  under  the  control  of  the  Ministry  of  Transport.  Their 
development,  as  well  as  the  introduction  of  electric  traction 
on  the  standard  lines,  will  depend  upon  the  progress  made  in 
the  grouping  and  reorganisation  of  the  existing  companies, 
though  no  doubt  the  electrification  of  the  standard  railways 
will  have  to  be  considered  very  shortly. 

The  Telegraph  Act. 
The  Telegraph  (Money)  Act,  which  authorises  the  raising  of 
£5  000  000  for  the  extension  of  the  telephone  system  of  the 
country,  is  a  measure  in  which  telephone  engineers  and  contract  - 
ors  are  particularly  interested,  for  it  should  mean  numerous 
contracts  for  telephone  equipment  and  material  for  a  longtime 
to  come.  Among  other  Acts  which  are  of  indirect  interest  are 
the  Coil  ]\Iines  (Decontrol),  the  Overseas  Trade  (Credits  and 
Insurance)  Amendmen' ,  and  the  two  Unemployment  Insurance 
Acts.  These  present  existing  legislative  methods  at  their 
worst,  for  within  three  months  of  the  Royal  Assent  being^ given 
to  the  first  Unemployment  Insurance  Act  the  benefits  conferred 
by  it  had  to  be  reviewed  and  curtailed. 

Decrease  in  Provisional  Orders. 

The  decrease  in  the  number  of  Acts  confirming  Provisional 
Orders  is  mainly  due  to  the  change  of  procedure  introduced 
by  the  Electricity  Supply  Act.  In  place  of  Electric  Lighting 
Provisional  Orders,  Special  Orders  are  now  granted  by  the 
Electricity  Commissioners,  confirmed  by  the  Minister  of 
Transport  and  approved  by  resolutions  of  both  Houses  of 
Parliament.  Recently  seven  of  these  Orders  were  so  approved, 
and  as  there  are  several  other  applications  under  consideration, 
or  in  contemplation,  there  is  every  prospect  of  a  busy  time  in 
the  electric'ty  supjjly  branch  of  the  industry  for  a  long  time 
ahead.  A  feature  of  the  session  was  the  large  number  of  Bills 
for  confirming  Jlinistrv  of  Health  Provisional  Orders  for  the 
extension  of  municipal  boundaries.  These  Orders  extend 
electricity  supply  and  other  powers  to  the  added  areas,  and  in 
this  way  electrical  engineers  are  interested  in  their  fate. "  Local 
authorities  seem  to  have  become  nior^  ambitious  in  rec  ent 
years,  and  in  the  last  session  there  were  ten  of  these  Bills,  two 
or  three  of  them  being  the  cause  of  strenuous  fights  before 
Parliamentary  Committees.  With  the  exception  of  tie  Cardiff 
B:ll  they  were  all  successfully  piloted  through  both  houses.  The 
Cardiff  extension  scheme  inchided  districts  in  which  the  South 
Wales  Electrical  Power  Distribution  Company  has  rights  of 
supply,  and  as  the  conflicting  interests  of  the  parties  could  not 
be  reconciled,  it  became  necessary  to  suspend  the  confirming 
BiU  until  next  session.  There  were  onh^  two  Scottish  Pro- 
visional Orders,  the  Aberdeen  Corporation  (Electricity  "Works 
Railway)  and  the  Airdrie  and  Coatbridge  Tramways  Trust 
Orders,  which  referrc'd  to  electrical  matters. 

Private  .\cts. 
Of  the  private  measures  there  were  two  of  outstanding 
importance — ^'iz.,  the  County  ot London  Electric  Supply  and 
the  Lochaber  Water  Power  Acts.  The  directors  of  the  County 
of  London  Company  are  to  be  congratulated  in  securing,  in  the 
face  of  strenuous  opposition,  some  useful  additional  powers 
for  the  erection  of  their  projected  capital  station  at  Barking 
if  the  Electricitv  Commissioners  sanction  the  scheme.     When 


the  present  uncertain  position  of  electric  supply  in  London 
is  considered,  coupled  with  the  fact  that  the  London  County 
Council  can  exercise  its  purchase  rights  in  the  London  areas  in 
1931;  it  shows  that  those  responsible  for  the  policy  of  this  pro- 
gressive company  mu.st  have  an  unbounded  faith  in  tlie  future  of 
electricity  supply  in  the  Metropolitan  district.  The  con.- 
pany,  miist,  however,  give  a  bulk  supply  to  its  Loudon  areas 
in  case  the  County  Council  exercises  its  purchase  rights  in 
1931,  and,  if  a  Joint  Electricity  Authority  be  established  for 
the  London  and  Home  Counties,  the  station  can  be  purchased 
l)y  the  Authority  within  five  years  of  its  formation. 

Scottish  Hydro-Electric  Schemes. 
Only  one  of  the  two  interesting  Scottisli  hydro-electric  schemes 
received  legislative  sanction.  The  Lochaber  Water  Power 
Act,  which  was  promoted  by  the  directors  of  the  British  Alu- 
minium Company,  confers  authority  for  the  utilisation  of  the 
water  power  of  the  Spean  watershed  and  the  flood  waters  of 
the  Spiey  river,  in  order  to  generate  electrical  energy  for  the 
proposed  works  of  the  British  Aluminium  Company  at  Fort 
WilUam.  There  was  considerable  opposition  by  riparian  owners 
and  by  representatives  of  the  fishing  industry,  but  ultimately  the 
scheme,  which  is  estimated  to  cost  £3  000  000  and  will  have  an 
imp)ortant  effect  upon  the  prosperity  of  the  Highlands,  was 
passed  in  a  somewhat  modified  form.  The  other,  and  more 
ambitious  water-power  project,  embodied  in  the  Grampians 
Electricity  Supply  Bill,  had  to  be  withdrawn  owing  to  the 
numero  .l^  opponents  it  aroused,  but  we  understand  that  it  is 
likely  to  be  revived  next  year. 

31lSCELLAXE0rS  PoWERS. 

A  number  of  municipal  electric-supply  authorities  secured 
additional  powers,  which  should  be  useful  for  developing 
their  undertakings.  In  three  cases  authority  was  conferred 
to  establish  and  maintain  show-rooms  for  exhibiting  electric 
lighting  and  domestic  apparatus  ;  in  several  cases  power  was 
secured  to  lay  mains  in  private  streets,  to  attach  brackets  to 
buildings,  to  fix  a  minimum  charge  for  consumers  with  an 
independent  source  of  supply,  to  discontinue  supjily  when 
accounts  are  in  arrear,  and  to  fix  a  minimum  charge  for  general 
supply.  Though  the  jnunciple  of  the  minimum  charge  is  now 
well  established,  and  is  usually  included  in  Special  Orders,  it 
has  aroused  keen  criticism  by  consumers,  and  we  hope  that  as 
soon  as  settled  conditions  prevail  once  more  electric  supjjly 
authorities  will  not  rigidly  enforce  this  right. 

Electric  Traction  Acts. 
The  only  Bill  which  contemplated  the  construction  of  a 
new  tramway  system — viz.,  that  promoted  by  the  Durham 
County  Council — was  rejected  on  the  motion  for  its  second 
reading  in  the  House  of  Commons,  though  the  Grimsby  Cor- 
poration secured  power  to  acquire  the  local  tramways,  to  con- 
.struct  some  extensions,  to  use  the  trolley-vehicje  sy.stem  and 
trailer  cars,  to  carry  iiarcels,  &c.  In  seven  Acts  power  to 
employ  trolley  vehicles  is  conferred,  indicating  a  revival  of 
interest  in  this  method  of  transport,  while  trailer  cars  are 
sanctioned  in  three  cases.  The  construction  of  a  separate 
tramway  track  has  been  authorised  in  two  instances,  but  there 
were  many  failures  to  secure  the  right  to  run  motor  omv  ibuses, 
and  where  this  was  allowed  severe  conditions  were  laid  down  as 
to  the  maintenance  of  the  highways  over  which  these  vehicles 
are  to  run.  Owing  to  the  increased  motor  and  charabanc 
traffic  County  Councils  are  up  in  arms  against  any  proposals 
which  will  add  to  their  burdens  and  lead  to  an  increase  in  the,, 
rates.  One  County  Council  had  to  levy  a  5s.  rate  last  year 
for  road  maintenance,  and  we  are  not  therefore  sur])rised  to 
learn  that  motor  on  nibus  powers  are  being  strei.uously  oyiposed 
everj-where. 
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All    Electricity    District    in    Being. 

Recent   Developments   in    Power   Supply   on   the    North-East    Coast. 

{Concluded  from  page  2G3  ) 

ScusTATioxs.  iron  works,  rolling  mills,  sf  eol  works,  &c.,  c&c.     The  total  transformer 

The  total  number  of  substations  supplied  from  the  Company's  capacity  of  the  system,  inc'uding  transmission  imits,  is  approximately 

system   of  and   exceeding   a   capacity   of    100  kW   is    at    present  460  000  kVA. 

approximately  400.     From  these  supplies  arc  given  to  145  collieries.  The  general  arrangement  for  the  erection  of  substations  is  that 

7.3  engineeritig  works,  S6  shipyards,  in  addition  to  process  works,  these  are  'provided  by  the  consumer,  being  built  for  uniformity  of 

railways,  tramways,  chemical  works,  laboratories,  cement  works,  design    and    equipment    to    standard    drawings    supplied    b^'    the 
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Sectional  Plan  . 


T^ 


Cross  Section, 


■FEEDER  DUCTS  (20. 000  /OL  t) 


Fig.  8. — Plan  and  Ceoss-Section  of  Birtley  West  Substation. 


cross  sectiom. 
Fig.  9. — Flax  and  Cross-Sectiox  showiso  General  Arkancement  of  Seaton  Burn  Substation. 
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Company.  They  usually  contain  high  and  low-jiressure  switch 
chambers,  cable, chamber  and  transformer  chamber  or  chambers, 
the  latter  being  suificiently  lofty  to  allow  the  transformer  windings 
to  be  lifted  and  examined  inside  the  chamber.  For  this  purpose  a 
special  guder-  is  fitted  and  is  extended  through  the  outer  wall  to 
enable  the  transformer  to  beplaced  on  a  truck  or  trailer.  Two  views 
of  such  substations  are  .sho-WTi.  Fig.  8  shows  the  Birtley  station 
which  supijlies  a  munition  factory,  and  Fig.  9  the  Seaton  Bm'n 
substation  which  is  on  the  premises  of  a  large  colliery.  An 
essential  point  about  the  switchgear  installed  and  about  the  design 
of  the  substations  generally  is  the  small  space  occupied. 
The  Lay  Out  of  Protective  Geae. 
It  should  be  further  noted  that  in  each  case  the  high-pressure 
transmission  line  is  looped  into  the  substation  and  advantage  is 
taken  of  these  loops  to  instal  suitable  protective  gear.  This 
protective  gear  is  operated  by  primary  batteries,  which  are  kept  in 
special  boxes,  with  50  per  cent,  spare.  Two  batteries  of  12  cells  are 
usually  employed,  the  operating  voltage  being  30  V.     The  same 


that  of  the  Allhusen  Works  of  the  United  Alkali  Company  Ltd.. 
a  view  of  which  is  shown  in  Fig.  10.  This  substation  oontaias  six 
500  kW  B.T.H.  rotary  converters  which  are  used  in  connection  with 
an  electrolytic  process. 

DuNSTON  Substation, 

One  of  the  most  important  of  the  step- up  substations  for  main- 
line transmission  is  that  situated  on  the  Dunston  Power  Station  site. 
This  substation  contains  two  6  000  kVA  Brown  Boveri  and  three 
8  000  kVA  Westinghouse  water-cooled  transformers,  each  bank 
consisting  of  tlvree  single-phase  units.  A  view  of  the  20  000  V 
iron-clad  s-witchgear  in  this  substation  is  given  in  Fig.  11,  and  it 
will  be  noticed  that  the  switch  chamber  is  subdivided  into  two 
independent  portions  by  means  of  a  fii'e-proof  wall  and  door,  the 
latter  bemg  so  arranged  as  to  close  automatically. 

Several  substations  have  recently  been  put  into  commission  for 
suburban  lighting  and  power  distribution  where  heavily  loaded  three- 
wire  direct-current  areas  have  been  changed  over  to  single  phase 
alternating  current,  the  neutral  on  such  systems  being  cormeoted  to 


Fig.    10. — View  in  the   United  Ai.kali  Co.'s  Alhusen  Sub-station 


source  of  power  is  also  used  for  tripping  the  switches,  but  at  the 
more  important  distribution  points  on  the  system  the  protective 
gear  and  switches  are  operated  by  means  of  small  secondary  batteries 
equipped  with  electrolytic  or  mercury  arc  rectifiers  for  charging 
purposes. 

In  the  city  and  large  town  areas  where,  as  already  mentioned, 
supply  is  given  on  the  thiee-wire  continuous-current  system,  the 
buildings  that  were  previously  used  as  generating  stations  for  these 
areas  are  now  used  as  substations.  An  example  of  this  is  the 
substation  at  Gateshead,  where  supply  at  6  000  V  is  transformed  to 
20  000  V  for  main-line  transmission,  to  440  V  for  supply  to  local 
works,  to  5.50  V  dh-ect  cmrent  for  the  local  tramways  and,  finally, 
to  480  V  direct  current  for  thiee-wire  hghting  and  distribution. 
The  direct-current  plant  consists  of  Bruce-Peebles  "  La  Cour  " 
converters  and  Brown-Boveri  and  G.E.C.  motor-generators  of  a 
total  capacity  of  3  200  kW. 

A  Bunilar  substation  supplies  power  and  lighting  to  the 
iliddlesbrough  Corporation  by  means  of  Westinghouse  rotary  con- 
verters, which  transform  the  11  000  V  40  cycle  cmTent  to  460  V 
direct   current.     An    example    of    a  direct-current    substation    is 


a  middle  point  on  the  transformer  low-tension  winding.  A  view  of 
one  such  substation,  showing  an  outdoor-type  transformer,  is  given 
in  Fig.  12. 

In  addition  to  these,  substations  have  been  provided  in  connection 
with  the  supply  to  the  North- Eastern  Railway.  Those  on  the 
Tynemouth  passenger  lines  are  equipped  with  the  usual  transforming 
gear  and  with  two  or  more  1  200  kW  rotary  converters  which  trans- 
form the  alternating  current  into  direct  current  at  600  V,  at  which 
pressure  it  is  supplied  to  the  third  rail,  wliile  those  which  supply 
the  Stiildon- Newport  line  used  for  heavy  mineral  traffic  are  equipped 
with  rotary  converters  of  400  and  600  kW  capacity — two  machines 
in  series — which  give  direct-cmrent  supply  to  overhead  lines 
at  1  500  V. 

The  Control  of  the  System. 

It  is  obvious  that  on  any  interlinked  system  the  most  careful 
control  must  be  kept  over  switchuig  operations  in  order  not  only  to 
maintain  the  supply  and  give  a  satisfactory  pressure  distribution 
throughout,  but  that  repau-s  may  be  carried  out  with  the  maxiumm 
of  safety  to  those  concerned,  whUe  certain  power  stations  or  parts 
of  the  system  must  not  be  allowed  to  become  under-  or  over- 
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loaded  at  the  expense  of  the  others.  We  liavo  already  referred  to 
the  systems  of  protection  which  are  employed,  but,  in  addition,  a 
very  interesting  form  of  personal  control  has  baen  devised  and  is 
operating  successfully. 


^'*  '^Is^ 

H 

.x^d^^^^^^H 

^^^^^1 

FlO.    11. — \'lK\V    OF    DUXSTOX    StJB  ST.-VTION    Step-vp   S\VITCHC:E.4R. 

This  system  of  control  is  worthy  of  study  by  all  engineers  who 
are  proposing  to  operate  an  interlinked  system  in  the  near  future. 
The  whole  of  the  Newcastle  Company's  network  is  virtually  controlled 
by  an  engineer  termed  the  control  engineer  from  the  control-room  or 
nerve  centre  at  Carville  station,  with  the  ex- 
ception that  a  deputy  controller  at  Jliddlesbrough 
carries  out  the  detailed  work  necessary  in  that 
part  of  tlie  area.  Owing  to  the  grow-th  of  the 
area,  arrangements  are  now  being  made  to  sub- 
divide the  control  into  three  main  districts,  one 
nortli  of  the  Tyne,  one  south  of  the  Tyne  and  the 
third  at  Jliddlcsbrough.  The  whole  of  this  very 
large  system  will  be  under  the  control  of  the 
chief  controller  at  Carville  with  two  assistant 
controllers  at  the  same  place  for  dealing  with 
the  north  and  south  of  the  Tyne  districts,  while 
the  Middle-sbrougli  area  will  be  supervised  by  a 
sub-controller  as  at  present. 

Centralised  control  of  this  kind  is  obviously 
only  possiViJe  with  the  assistance  of  a  very  ex- 
tensile telephone  system,  which  allo\vs  the 
controller  to  be  constantly  informed  of  the  con- 
dition of  the  whole  of  the  mains,  feeders,  and 
substations,  while  by  means  of  a  large  wall 
diagiam,  which  is  illustrated  in  Fig.  13,  the 
actual  position  of  every  important  switch  is 
shown  together  with  details  of  men  working, 
faults,  &c.  Our  illustration  shows  the  existing 
diagram,  but  in  future  this  will  be  modified  with 
the  rearrangement  we  have  just  mentioned, 
though  the  general  methods  of  working  the 
control  will  continue  to  be  the  same.  On  the 
diagram  cables  carrying  different  pressures  are 
represented  in  different  colours  and  at  each  tap- 
ping or  terminal  is  fixed  a  hook  on  which  can  be 
hung  a  disc  bearing  a  distinctive  colour  or  mark. 
These  discs  give  by  their  colour  a  visual  indication 
of  the  condition  of  the  transmission  network  at 
that  ijoint,  and  so  show  the  engineer  exactly 
what  switches  are  open  and  clossed,  while,  as  no 
switch  movement  can  be  made  on  the  high- 
pressure  cable  system  witlioul  the  knowledge  and 
permission  of  the  control  engineer,  safety  is  a.s- 
eured.  This  engineer  is  also  responsible  for  organi- 
sing the  Rwjtching  arrangements  in  advance  so 
that  the  necessary  repairs  and  maintenance  can  bo 
earned  out  without  undue  trouble  or  dislocation. 

The  main  feeders  going  out  of  Carville  are  also  remotelj.  untrolled 
from  this  room,  on  the  same  lines  as  those  which  we  have  already 
descrilx'd,  in  connection  with  the  Dunston  station  where  the  feeders 
are  oi>erated  from  a  special  switch-room.     An  illustrated  diagram 


placed  near  this  board  shows  what  maeliJnes  are  running  at"all 
power  stations,  wliile  the  power  instruments  indicate  exactly  what 
power  is  being  transmitted  at  various  parts  of  the  system.  These 
include  voltmctci-s  indicating  the  pressure  at  the  extreme  ends  of 
'  the  northern  and  southern  areas  as  well  as  at  other  important  centres 
and  wattmeters  showing  the  exact  loads  at  the  principal  power 
stations.  The  switching  arrangements  on  the  North-Eastem 
Railway  electrified  lines  are  also  directed  from  the  control-rooms 
and  similar  diagrams  to  those  which  we  have  just  mentioned  show 
the  arrangements  on  the  traction  system,  and  on  the  special  ."?  000  V 
lighting  network  which  supplies  this  railway  through  four  sub- 
stations -ivith  its  necessary  electrical  requirements  for  lighting 
stations,  signal  boxes,  goods  yards  and  other  places. 

Control  Orgajtisation. 

The  general  distribution  of  duties  between  the  chief  control 
engineer  and  the  assistant  control  engineers  is  that  the  chief  super- 
vises the  distriljution,  telling  the  various  generating  stations  what 
machines  are  to  be  run  and  how  the  power  demand  generaUy  is  to 
be  met.  In  other  words,  he  says  what  each  station  is  to  generate 
and  how  it  is  to  generate  it.  The  assistant  control  engineers  are 
concerned  with  the  detailed  switching  arrangements  in  the  way 
that  we  have  described  and  generally  deal  with  any  mmor  problems 
as  they  arise  in  connection  with  switch  movements. 

For  the  purpose  of  this  control  and  also  for  general  maintenance 
ttie  area  supplied  by  the  Company  is  divided  into  a  number  of  dis- 
tricts, each  of  which  is  in  charge  of  a  District  Engineer  and  contain 
from  10  to  20  sub-stations.  With  the  sole  exception  of  switches 
controlling  machines  put  on  or  taken  off  load  under  normal  working 
routine  the  operation  of  high  pressure  s^iitches  is  carried  out  to 
the  instructions  of  the  control  engineers.  Any  servant  of  the 
Company  or  a  selected  representative  of  a  consumer  may  open  or 
close  high  pressure  switches  on  being  directly  instructed  by  the 
control  engineer,  but  only  specially  authorised  persons  may  isolate, 
earth  or  certify  as  safe  to  be  worked  upon  conductors  which  are 
normally    alive    at    high    pressure.      These    persons    receive    their 


Fill.  12. — Westfield  Sub  station  siiowim;  Qutdook  Thansfokmek. 


authority  in  WTiting  and  consist  of  shift  engineers  in  power  stations, 
district  engirjeers  and  staff  officials  of  the  Company.  Special  keys 
are  supplied  to  such  persons  which  enable  them  to  enter  chambers 
where  high  pressure  apjiaratus  is  exposed  and  nobody  is  allowed 
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access  to  such  chambers  unless  accompanied  by  an  authorised 
person.  Another  protection  against  accident  to  persons  working 
on  apparatus  normally  alive  at  high  pressure  is  a  "  permit-to-work  " 
card,  a  copy  of  which  is  shown  in  Fig.  16.  This  card,  which  states 
definitely  the  apparatus  on  which  work  may  be  carried  out  with 
safety,  must  be  issued  by  an  authorised  person  before  any  such 
work  is  begun  and  rau.st  be  actually  in  the  possession,  during  the 
whole  period  work  is  in  progress,  of  the  person  in  charge  of  the 
work  to  which  the  card  relates.  The  card  is  only  issued  to  competent 
pei-sous,  such  as  foremen.  Until  tliis  card  is 
didy  cancelled  by  an  authorised  person,  the 
apparatus  for  which  it  was  issued  must  not  be 
made  alive. 

Domestic  Supply. 
Though  the  Newcastle  Company  is  mainly 
concerned  with  supply  of  electrical  energy  to  coal 
mines,  ironworks,  and  other  large  consumers  of 
a  similar  character,  it  does  not  for  that  reason 
neglect  the  possibilities  of  the  domestic  load, 
including  under  this  heading  the  heating  of 
offices  and  the  supply  of  ciment  for  cooking 
purposes  in  restam-ants  and  other  similar  insti- 
tutions. This  load  is  as  a  matter  of  fact  growing 
most  satisfactorily  and  has  been  well  cultivated 
by  the  excellent  propaganda  of  personal  contact, 
by  advertising  in  the  local  cinematograph 
theatres,  and  by  camjiaigns  with  all  sorts  of 
apparatus  as  a  basis. 

A  Successful  Showkoom. 

Touch  is  kept  with  the  consumer  by  a  show- 
room in  one  of  the  principal  streets  of  Newcastle, 
and  so  successful  has  this  been  that  it  has  largely 
outgrown  its  accommodation.  Unfortunately, 
at  the  moment  larger  premises  are  not 
obtainable.  The  company  has  always  followed 
the  very  wise  policy  of  working  in  with  the 
local  contractors  and  encouraging  both  them  and  the  builders  to 
give  close  attention  to  electrical  apparatus  and  to  trumpet  its 
advantages  whenever  that  can  be  done. 

At  the  showroom  on  the  occasion  of  our  visit  a  large  amount  of 
domestic  electrical  apparatus  was  on  view,  and  we  were  informed 
that  only  apparatus  that  is  known  to  be  sound  is  kept  in  stock  or 
sold,  while  special  attention  is  paid  to  the  acquirement  of  electrical 
apparatus  that  is  suitable  for  local  conditions.  In  the  case  of 
heating   appai'atus   the   company   insist   from   experience   on   the 


equally  particular  about  the  design  and  manufacture  of  cooking 
apparatus.  A  careful  record  of  all  faults  and  failings  on  the  apparatus 
used  is  kept,  and  the  manufacturers  concerned  are  communicated 
with,  we  hope  with  beneficial  results,  and  at  any  rate  to  the  increase 
of  their  experience.  A  great  deal  of  work  is  also  being  done  with 
small  apparatus,  such  as  toasters  and  irons,  and  these,  we  are  glad 
to  learn,  are  generally  found  to  be  very  satisfactory  in  both  design 
and  operation.  Especially  is  the  hiring  of  irons  found  to  be  a  very 
profitable  source  of  revenue,  some  of  these  apparatus  havmg  been 
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paramount  necessity  of  every  unit  being  liberally  designed  for  its 
work.  The  company's  staff  incidentally  come  in  useful  in  trying 
out  electrical  apparatus,  and  so  detci-mining  its  fitness  or  otherwise 
for  domestic  work,  while  the  experiment  has  also  been  made  of 
mstaUing^  certain  apparatus,  for  instance,  washing  machines,  on 
consimier's  premises,  charging  for  the  cunent  consumed  only 
and  receiving  reports  as    to    their    operation.     The    company  are 
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in  use  for  as  long  as  15  years.  In  fact,  it  may  be  said  without 
exaggeration  that  almost  every  consumer  in  the  Newcastle  area 
has  an  electric  iron. 

The  Billingfam  Housing  Scheme. 
r^At  the  present  time  no  description  of  the  Newcastle  Company's 
system  would  be  complete  without  some  reference  to  the  Billingham 
Housing  Scheme.  This  scheme  has  already  been  described  in  The 
Electrician,  and  it  is,  therefore,  sufficient  to  say  here  that  for  the 
accommodation  of  their  employees  at  the  new 
North  Tees  power  station  the  company  have 
erected  a  number  of  houses  at  BUIingham  village. 
From  an  architectural  point  of  view  they 
present  a  pleasing  appearance  and  have  been 
planned  economically  so  as  to  afford  the 
greatest  amount  of  comfort  and  the  least 
amount  of  work  to  their  occupiers,  both  very 
desirable  features.  The  electric  village  itself 
has  been  tastefully  laid  out.  The  boundary 
and  division  fences  are  formed  of  thorn  and 
privet  hedges,  and  the  plantmg  of  mountain 
ash,  birch,  and  similar  trees  in  the  grass 
margin  of  the  roads  will  give  an  additional 
attractiveness  and  at  the  same  time  will  bring 
the  estate  into  keeping  with  its  rural  surround- 

f^^^_  ings.  On  the  occasion  of  our  visit  the  tenants 
|n^H|  of  the  houses,  which  were  already  occupied, 
had  also  got  to  work  on  their  own  account 
and  were  engaged  in  turning  the  primeval  soil 
with  its  overlay  of  discarded  building  material 
into  tasteful  gardens,  so  that  the  ultimate 
result  wOl  undoubtedly  be  most  pleasing. 

Turning   to   the    buildings    themselves    elec- 
tricity is  installed  throughout  each   house    for 
hghting,  heating  and  cooking.     A  coal  fire  fixed 
,     ..x.-Pees    by         in  the  principal  room  and  fitted  with  a  boiler 
,.  provides   the   necessary    domestic     hot     water 

supply.  The  only  other  fireplace  in  the  house 
is  fitted  in  the  bedroom  immediately  above  the  principal  living  room, 
though  a  plug  allows  one  of  the  portable  electric  fires  to  be  used  in 
both  these  rooms  if  desired.  The  scullery  behuid  the  sitting  room 
is  fitted  with  a  large  sink  with  hot  and  cold  water  laid  on  and  here 
the  electric  cooker  is  also  installed.  Adjoining  the  scullery  is  the 
bathroom  also  with  hot  and  cold  water,  and  an  electrically-heated 
clothes  boiler.     This  boiler  is  of  16  gallons  capacity  and  is  loaded 
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to  I  k\V.  It  is  supplied  with  wntor  from  I  lie  domestic  supply 
111'  '■.  *o  that  it  is  only  nei-ossarj-  to  raise  the  tempera- 

tu-  -.  by  uleotrieal  iiii-ans  to  obtain  boilinj;  water.     Three 

Juir^-  iL  11..  >  ..i  2,  li  and  1  kW  capacity  respectively  arc  pi-ovidcd 
in  each  hous*.  while  the  cooker  is  also  of  the  Jackson  ty|M'.  The 
oven  on  the  cooker   is  of  2  k\V  caiwoity  and   is  controllcil   by   ii 


and  hot   cupboard.     Interior  and  exterior  views  of  these  houses 
are  piven  in  Fii;s.  It  and  15.  "^ 

Current  is  supplied  to  each  house  on  the  single-phase  system  at 
250  v.  There  is  a  sjiecial  sub-slat  ion  on  the  estate  where  measuring 
instrrnncnfs  are  pix>vided  which  should  allow  some  interesting  ilata 
on  the  (|ucstion  of  uarilcn  city  supply   to  be  obtaineii.     As  each 


Mk  OA  Om  Apfaratv*  tfwglftrt  < 
S<f«0    »y- 


I  brttby  dccUR  thm  CMd  obuBiiI 


PERMIT    10  WORK    ON    ELfCTRICAL    APPARATUS    IN    POWER 
AND       SUB-STATIONS       UNDER        THE       CONTROL      OF       THE 
M(We*STLi-UPOII-TVNE  tLEDTRIO  SUPPLY   CO.VIPANY,  LImilX. 

I  hrrrl.v  ilrclAK  tlut  It  h  ta(r  lo  work  on  the  lollowinf;  h.sll*pr«ks.in-  tpparfttln  wlilcli  It 
dcftd.  ISLiUtrO  Irom  ftll  llvf  coiiducWrt.  hai  lx<-n  lila^bu^ttl,  ftlUl  U  cuuiiKtcO  to  tmrth.     All 
•»«  pirti  <ra  «ii|tr»v 

Hrr*    fctAtf   exactly    th* 
apfantui  on    *luch   It    w 
««lc  to  work. 

-... V..,.       -i.-.- 

H-r.    «t»l^    «»etlv    At              ,    ., _ -..«...._ - 

what  potaU  !!.«  •ppuatuf 

l>  cousKlnl  lo  c«rth.               - — — -.> — »-™. - 

,.  .. . ./.-.-... 

SIgiMtl    by — ~— - »    pcrton    chily   autliorlMd   In 

acconluM  ollb  Um  Comjwiy'i  RolM  nUtlsf  lo  bi|l>-pi»iurr  •pp«nnn.                    ^ 
Ttoit. Dttt 

Fjo.  1(5. — ViKws  OF  Back  and  Front  of  "Tkhmit  to  Work"  Cahi)  uski>  on  Nkwcastlk  Svstkm. 


three  hi-.it  swit<h.  It  is  also  fitted  with  a  rectangular  hotplate 
losdral  to  14  k\V  and  a  self-contained  lK)iling  pai\  of  0  pints  cajmcity 
loaded  to  oti  k\V.  Over  the  pan  are  moiinte<l  two  steamers  for 
cooking  viTietables,  while  l)etwe<-n  the  table  and  the  oven  is  a  grill 


of  the  houses  is  occupied  by  families  of  technical  experience,  we 
shall  look  forward  in  duo  coursi;  to  hearing  a  good  deal  about 
what  can  be  done  with  electric  cookiiig  when  it  is  ])laced  iu  proper 
hands.     Here,  again,  the  Newcastle  Company  are  leading  the  count  ry 


Miiji^netic  Force  in  Disconnecting  Switches. 


liy     U.     It.    UWIUUT. 


When  a  large  short-circuit  current  of  many  thousand 
amperes  flows  through  a  disconnerting  switch,  magnetic 
force-  are  exerted  on  the  blade  of  the  switrli  wliicli.  in  usual 
designs,  tend  to  throw  it  open.  If  tiie  switch  is  thrown  open, 
it  will  be  severely  burned  by  the  arc,  for  a  small  switch, 
opening  in  air,  cannot  be  expected  to  break  a  current  which 
taxes  the  capacity  of  an  oil  circuit  breaker.  Accordingly, 
disconnecting  switches  subject  to  heavy  short  circuits  are 
providetl  witli  latches  to  hold  them  closed. 


-A^ 


A H 


/{     : 


U l-s 


Flo.  1. — Front-Conxk-teu 
UistosNBCTiNo  Switch. 


PlO.  i. Br.AB.f'oNNErTl.li 

UiHcosjiEcTiNii  .Switch. 


It  is  usefid  in  electrical  engineering  to  calculate  the  force 
of  repulsion  on  the  blade  of  a  given  disconnecting  switch 
when  a  certain  current  is  flowing,  partly  to  determine  the 
strength  of  latch  required  or  if  any  latch  is  needed,  and  partly 
to  determine  the  changes  in  the  force  due  to  changes  in  the 
shape  of  the  circuit.  For  instance,  a  front-connected  switch 
(Fig.  I)  has  a  much  smaller  force  than  a  similar  switch,  rear- 


connected  as  in  Fig.  2.  Also,  if  the  current  returns  in  a  con- 
ductor at  a  di.stance  8  behind  the  switch,  as  shown  in  dotted 
lines  in  Figs.  1  and  2,  a  marked  increase  in  the  force  of  re- 
pulsion results.  The  larger  tiic  amount  of  power  in  an  elec- 
trical system,  the  more  attention  must  be  paid  to  the  dangerous 
effects  of  short  circuits. 

Calculation  of  Forces. 

The  folrowing  formulaj  have  been  developed  by  tlie  author 
to  apply  to  both  front-connected  and  rear-connected  switches. 

When  A  is  less  than  Ii  {.nee  Figs.  I  and  2)  the  force  at  the 
break-jaw  is 


445l<10'[2-^ '"«■»(-/)- 


2 
3" 

I  A     \  C^ 
"2  B    6A*'^ 
1    AC'  ,  B- 

3   r« 
20  A* 

„ 

1     J3 

+24  B» 

+. 


21    B» 
When  A  is  greater  than  B  the  force  is 


+ 


lb. 


415 


i'       r„„«,        fB\,l     BIB\   3    r»      1    B* 
xlO'L^-^'^^-V  J+3-^+4-/''+26  ^'-32  A' 

-1]'^ 


(1) 


(2) 


In  the  formula;,  r^\D  and  C  is  equal  to  one-half  of  the 
width  of  the  blade.  The  other  dimensions  are  shown  in 
Figs.  1  and  2.  The  diincnHions  may  be  ail  in  inches  or  all  in 
centimeters,  since  only  ratios  of  dimensions  appear.     If  the 

circuit  docs  not  return  behind  the  switch,  the  term      is  to  be 

omitted. 

The  formula;  are  expressed  as  convergent  scries,  and  are 
convenient  for  slide  rule  work.     However,  it  is  still  more 
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convenient  for  usual  problems  to  read  the  values  of  force 
from  the  curves  in  Figs.  3  and  4. 

If  I  is  the  effective  alternating  current  in  amperes,  the  force 
given  by  the  formulse  or  curves  is  the  average  force,  or  the 
steady  push,  exerted  by  the  current.  If  I  is  the  peak  value  of 
current  in  amperes  as  read  from  an  oscillograph,  the  force 
given  is  the  maximum  momentary  force.  Under  steady 
conditions,  the  momentary  force  rises  to  double  the  average 
value  every  half  cycle.  This  large  momentary  value  of  force 
must  be  used  in  many  problems,  for  it  is  capable  of  over- 
coming initial  friction  or  of  cracking  a  latch  which  holds  a 
switch  closed. 

Examples. 

The  derivation  of  the  above  formulse  was  given  in  a  Paper 
bv  the  author  entitled  "  Calculation  of  Magnetic  Force  on 
Disconnecting  Switches,"  at  the  annual  convention  of  the 
American  Institute  of  Electrical  Engineers,  June,  1920.  The 
author  had  previously  published  in  1917*  a  solution  along  the 
same  lines,  but  less  complete. 


'0    0-2    0-4   0-6  0-8   1-0    1-2    1-4    1-6    1-8    2-0 
Ratio  % 
Fig.  3. — Repulsion  in  Disconneotino  Switches. 

The  following  example  will  illustrate  the  application  of  the 
formulse  and  curves  :  Find  the  magnetic  force  due  to  a  current 
of  60  000  A,  eSective,  tending  to  open  a  front-connected  switch 
in  which  ^=4  in.,  B=20  in.,  width  of  blade=2C=l-5  in., 
and  width  of  jaw=D=2)-=l  in.  There  is  no  return  circuit 
behind  the  switch. 

By  formula  (1),  since  A  is  less  than  B,  the  average  force  at 
the  break-jaw  is 

36X108  _ 
4-:j^^^[2-769-0-667-0-100-0-006+0-002]=1621b., 

average  force. 

The  maximum  momentary  force  at  the  peak  of  the  current 
wave  is  324  lb. 

A  B 

Using  the  curves  of  Fig.  3,  ^,=0-2,  and  „=20,  and,  therefore, 
IS  D 

the  average  force  at  the  break-jaw  is 

36x108x4-5x10-8=162  lb.,  average  force. 

Criticisms  of  Other  Solutions. 
Two  other  solutions  of  this  general  problem  have  appeared 
in  the  technical  Press.  In  The  Electrician  of  Dec.  3  and 
Dec.  10,  1920,  Mr.  L.  B.  W.  Jolley  published  a  formula  ob- 
tamed  by  difierentiating  an  expression  for  the  inductance  of 
a  rectangle.  The  principle  of  calculating  the  magnetic  force 
from  the  differential  of  the  inductance  is  fundamentally  correct 
and  is  sometimes  very  useful.  The  author  has  used  this 
principle  in  obtaining  a  formula  for  the  magnetic  force  belween 
air-cored  reactance  coils  with  parallel  axes.f  The  principle, 
however,  can  be  used  only  when  there  is  a  suitable  formula 
for  mductance.     Probably   the  nearest   inductance   formula 

*  ••  The  Force  of  Repulsion  in  Disconnecting  Switches,"  by  H.  B. 
Dvvight,      The  Electrical  Review,"  (N.Y.)  Oct.  20,  1917,  page  684. 

T  ■  Some  New  Formulas  for  Reactance  Coils,"  by  H.  B.  Dwight, 
Proceedings  A^I.E.E.,  September,  1919,  page  1045,  and  Trans- 
actions A.I.E.E.,  1919,  page  1681. 


published  is  the  one  chosen  by  Mr.  Jolley,  namely,  the  formula 
tor  inductance  of  a  rectangle.  A  r:  ctangle  fits  the  case  of  a 
rear-connected  disconnecting  switch  (Fig.  2)  to  a  rough  ap- 
proximation, but  it  does  not  apply  at  all  to  the  case  of  a  tront- 
connected  disconnecting  switch  (Fig.  1).  This  fact  destroys 
most  of  the  usefulness  of  Mr.  JoUey's  solution.  For  instance, 
he  states  that  the  magnetic  force  may  be  considerably  reduced 
by  decreasing  the  blade  length  from  12  in.  to  8  in.  His  solu- 
tion does  not  show  him  the  more  important  fact  that  the  force 
can  be  greatly  reduced  by  changing  from  a  rear-connected 
switch  to  a  from -connected  switch,  without  lowering  the  vol- 
tage rating  of  the  switch  which  decreasing  the  blade  length 
would  do. 

An  incorrect  solution  of  this  problem  was  published  by 
J.  Loebenstein  in  1917,  and  is  discussed  at  some  length  in 
Mr.  JoUey's  Paper.  Mr.  Loebenstein  made  the  serious  error 
of  assuming  that  the  mechanical  force  exerted  on  a  short 
element  of  current-carrying  conductor  by  a  second  element 
acts  along  the  straight  line  joining  the  two  elements.  As  a 
consequence,  the  results  of  his  solution  are  about  one  quarter 
as  large  as  they  should  be. 

The  error  in  Mr.  Loebenstein's  calculation  was  ascribed  by 
Mr.  Jolley  to  the  assumption  of  "  action  at  a  distance,"  and 
it  seems  plainly  to  be  inferred  in  Mr.  JoUey's  Paper  that  a 
formula  for  the  force  exerted  by  one  short  element  on  another 
cannot  be  correctly  written  out.  Such,  however,  is  surely 
not  the  case. 

Sir  J.  J.  Thomson*  gives  what  he  calls  "Ampere's  formula  " 
for  the  magnetic  field  due  to  a  short  current  element  as 


■ijcZsi  sin  Q 


PQ' 


(3) 


This  gives  at  once  the  force  on  the  second  element  ds2,  equal 
iii^dsidSi  sin  6 


PQ' 

This  force,  as  is  well  known,  acts  perpendicularly  to  ds^. 


(4) 
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/fat/o  ^/s 
Fig.  4. — Repulsion  Due  to  Return  Cikcuit. 

Now  it  may  be  possible  to  use  the  expression  "  action  at  a 
distance  "  in  connection  with  (4),  but  nevertheless  formulse 
(3)  and  (4)  are  correct.  Formula  (4)  gives  exactly  the  same 
values  of  magnetic  force  as  the  energy,  or  differential  of  in- 
ductance, method,  as  the  author  has  found,  to  give  one  ex- 
ample, in  calculating  a  formula  for  the  force  between  two 
rectangular  conductors  as  distinguished  from  two  round  wires. 
Formula  (3)  is  the  basis  of  calculating  many  standard  in- 
ductance formulse. 


Electrical  Engineering  at  the  B.A. 

Among  the  Papers  of  electrical  interest  to  be  read  before  Section  G  of 
the  British  Association  at  the  forthcoming  Edinburgh  meeting  are 
the  following  :  "  The  Linking  Up  of  the  Smaller  Water  Powers  of 
Scotland,"  by  Prof.  F.  G.  Baily  ;  "  Tides  as  a  Source  of  Power,  with 
Some  Reference  to  the  Severn  Scheme,"  by  Prof.  F.  C.  Lea  ;  "  Some 
Notes  on  the  Electricity  Supply  Station  of  the  Corporation  of  Edinburgh 
for  Supply  of  the  City  and  the  Lothians,"  by  Mr.  S.  B.  Donkin  ;  "  Two 
New  Negative  Resistance  Devices  for  Use  in  Wireless  Telegraphy,"  by 
Mr.  .John  Scott-Taggart ;  "  Long  Distance  Transmission  of  Electrical 
Energy,  with  Special  Reference  to  Tidal  Power,"  by  Dr.  T.  F.  Wall ; 
and  "  Large  Electric  Units — New  Constructive  Features,"  by  Dr.  S. 
P.  Smith. 

*  "  Elements  of  the  Mathematical  Theory  of  Electricity  and  Mag- 
netism," by  J.  J.  Thomson,  Fourth  Edition,  Art.  211,  page  350. 
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Large   Induction   Regulator   Installation. 


By    RAYMOND     UAII.KT. 


By  far  the  largest  induction  regulators  ever  bnilt  have  been 
installed  by  the  Philadelphia  Electric  Company  in  order  to  permit  the 
ojKTation  of  the  66  000  \  transmission  lines  from  the  Chester  generat- 
ing  plant  at  maximum  load  under  all  conditions.  The  regulators, 
rated  at  1  750  k\A,  are  of  rugged  construction  and  are  installed 
in  the  outdoor  substation  at  the  Philadelphia  end  of  the  lines.  A 
chart  has  been  worked  out  for  the  purpose  of  giWng  the  proper 
regulator  setting  for  different  conditions  of  load.  This  is  described 
in  detail  to  show  how  the  maximum  loading  of  the  Unes  is  effected. 

Fig.  1  is  a  single-line  diagram  showing  the  tie  lines  in  which  the 
regulatoi-s  are  cotmected  and  layouts  of  the  outdoor  substations 
connected  thereto.  The  Schuylkill  and  Chester  generating  stations, 
in  Philadelphia  and  Chester  respectively,  are  connected  by  these  two 


SCHUYLKILL  STATION  CHESTER  STATIO^ 
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,  .    ,^    f '20,000  Kva 

'JJ.^P^^''--      Bank 
34>  Induction 
Regulafor 
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000  Kva.  Bcink-^    ^'- 


§2 


CONSUMERS 
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Fig.  1. — Lay-oct  of  the  Two  66  000  V  Lines. 


lines  and  are  about  14  miles  apart.  The  generating-station  bus 
voltage — 13  600 — is  stepped  up  in  the  outdoor  substation  for  trans- 
mission at  66  000  V,  three-phase,  60  cycles,  over  lines  of  approxi- 
mately 20  000  kVA  rating  each. 

Meetixg  ax  Increasing  Demand. 

In  order  to  supj)ly  the  rapidly  increasing  demand  for  power  in  the 
Philadelphia  district  it  was  found  advisable  to  make  use  of  available 
generating  capacity  in  Chester,  which  necessitated  loading  the  two 
66  000  V  tic  lines  to  the  maximum.  The  rate  at  which  the  power 
demand  throughout  the  system  of  the  Philadelphia  Electric  Company 
has  grown  is  indicated  by  Fig.  2,  wliich  shows  the  yearly  peaks  in 
kilowatts  since  1904.  It  was  decided  that  it  would  be  necessary 
to  increase  the  kVA  rating  of  the  two  tie  lines  and  to  install  voltage- 
regulating  equipment  so  that  the  generating-station  bus  voltages 
would  not  differ  greatly  even  when  the  hnes  were  carrjing  full  rated 
kVA  at  system  ])ower  factor  (approximately  85  per  cent.). 

Xo  trouble  was  experienced  in  increasing  the  rating  of  each 
66  000  V  line  from  15000  kVA  to  20000kVA,  as  there  was  sufficient 
copper  in  each  line  to  carry  the  increased  current.  The  13  200  V 
to  66  000  V  transformer  banks  were  rated  at  15  000  kVA,  with  a 
temperature  rise  of  40"  C,  but  are  good  for  55°  C.  rise  and  10 
IKTcent.  overvoltage,  at  which  rating  they  have  the  desired  capacity. 
The  capacity  of  the  13  600  V  cables  from  the  generating  stations 
to  the  outdoor  substations  was  increased  by  pulling  in  an  additional 
1  000  000  circ.  mil.  cable  for  each  phase. 

The  matter  of  voltage  regulation  was  not  so  quickly  disposed  of, 
on-ing  mainly  to  the  fact  that,  as  these  lines  were  to  act  as  part 
of  the  additional  generating  capacity,  it  was  decided  to  connect 
no  equipment  to  them  except  that  of  the  greatest  reliabiUtj'  and 
.sturdiness  of  con.struction. 

The  power  demands  of  the  consumers'  substations  ta])ped  to  the 
66  0(X>  V  lines  (Fig.  1)  are  such  that  one  line  is  usually  supplying 
from  10  000  k\'A  to  15  000  k\'A  more  to  these  consumere  than  the 
other  hne.  The  vector  diagram  (Fig.  3)  shows  the  impedance  drop 
in  each  line  under  certain  loading  conditions  to  be  such  that  one  line 
supplies  15  000  kVA  to  the  consumere  and  the  other  hne  transmits 
its  full  rated  kVA  all  the  way  through  to  Philadelphia. 

Fig.  3  shows  clearly  that  in  order  to  load  these  lines  to  the  best 
advantage  it  is  necessary  to  use  a  voltage-regulating  device  which 
will  permit  a  variation  of  the  phase  relations  of  its  voltage  and  the 
line  voltage.  Ei  and  A"j  are  the  regulator  voltages  referred  to. 
Both  are  synchronous  booster  (equipped  with  a  frame-shifting  device) 
and  the  polyphase  induction  regulator  fulfill  the  requirements. 

AUVASTAOES  OF  THE  SYNCHRONOUS  BOOSTER. 

The  synchronous  booster,  equipped  -with  a  frame-shifting  device^ 
is  more  flexible  than  the  polyphase  induction  regulator  in  that  its 


voltage  may  be  varied  both  in  magnitude  and  phase  relation.  The 
polyphase  induction  regulator  was  selected  for  this  service,  however, 
because  it  is  superior  to  the  synchronous  booster  in  so  far  as  simphcitv, 
ruggedness  and  abihty  to  resist  short-circuit  stresses  are  concerned, 
and  on  account  of  its  adaj)tability  to  outdoor  installation  and  its 
lower  cost  as  compared  with  the  synchronous  booster. 

A  detailed  analysis  of  the  induction  regulator  problem  was  made, 
using  a  circle  diagram  as  shown  in  Fig.  4  in  order  to  determine  just 
what  percentage  of  "  boost "  would  best  meet  the  operating  condi- 
tions. This  circle  diagram  is  arranged  with  scales  to  read  total 
k\  A,  kW,  reactive  kV'A,  power  factor,  total  amperes,  reactive  amperes 
and  kW  line  loss  of  the  untapped  hne  for  certain  assumed  loading 
conditions  of  the  line  that  is  carrying  the  consumers'  substations. 
In  order  to  make  suie  that  the  regulators  selected  for  these  Unes 
would  operate  on  the  worst  conditions  possible,  it  was  assumed  in  the 
analysis  that  one  hne  carried  all  of  the  load  tapped  off  along  the  Une. 

Explanation  of  the  Circle  Diagram. 

The  circle  diagram  may  be  more  readilj'  underetood  by  first 
refeiTing  to  Fig.  3.  Consider  the  following  conditions  :  £,.,  the 
Chester  bus  voltage,  14  000;  load  from  Chester  to  the  tapped  Une, 
20  000  kVA  at  0-85  power  factor ;  load  to  consumers,  15  000  kVA  at 
0-90  power  factor  (referred  to  consumers'  voltage).  The  impedance 
drop  from  Chester  to  consumer  in  the  tapped  Une  is  iZ,  ;  the 
impedance  diop  from  consumer  to  Philadelphia  is  IZ^.  If  Schuylkill 
station  is  carrying  13  800  V  at  the  bus,  the  regulator  in  this  Une  will 
be  placed  in  such  a  position  that  its  voltage  will  be  represented  by 
the  vector  Ei,.  If  the  regulator  in  the  second  line  is  placed  in  a 
position  corresponding  to  the  vector  E^  and  the  governors  of  the 
turbines  are  adjusted  so  as  to  maintain  the  phase  relation  shown  on 
the  diagram  for  the  generating-station  bus  voltages,  then  the  current 
through  this  line  wiU  be  of  such  a  magnitude  and  phase  relation 
as  to  give  an  impedance  drop  X. 

The  scales  given  on  the  circle  diagram  are  based  on  the  fact  that 
the  magnitude  of  the  impedance  drop  in  the  untapped  line  can  be 
used  as  the  measure  of  the  kVA  transmitted  over  the  line  and  that 
the  phase  relation  between  the  impedance  drop  in  the  line  and  the 
generating-station  bus  voltage  has  a  definite  relation  to  the  power 
factor  of  the  line.     Therefore  a    scale  that  will  read  the  length  of 
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the  impedance  drop  vector  in  any  position  can  be  marked  to  read 
the  total  kVA  transmitted  over  the  untapped  line.  At  unity  power 
factor  this  vector — i.e.,  the  vector  of  impedance  drop  over  the  un- 
tapped line — will  read  the  kW  transmitted  as  well  as  the  kVA. 
The  position  of  this  line  at  unity  power  factor  is  given  bj'  la  .Z,, 
(0-D)  (Fig.  3).  As  the  current  lags  from  its  position  at  unity  power 
factor  the  impedance  drop  vector  will  move  from  its  position  at 
unity  power  factor  through  the  same  number  of  degrees.  Therefore 
fhe  projection  of  this  line  on  0-1)  will  be  proportional  to  the  projec- 
tion of  the  line  current  on  the  line  voltage  and  therefore  proportional 
to  the  k\V  transmitted  over  the  line.  A  scale  can  now  be  placed 
on  the  line  O-I),  which  will  read  kW  transmitted  over  the  untapped 
line.      .\t  7prn  power  factor  the-  iiirr.nt  will  have  swmg  through  an 
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angle  of  90  deg.  and  the  impedance  drop  through  an  equal  angle  to 
the  position  0-G.  The  are  D-F-G  may  now  be  drawn  and  di\'ided 
so  that  it  -n-iU  read  per  cent,  power  factor,  100  per  cent,  being  at 
the  intersection  of  the  arc  and  the  line  OD  and  0  per  cent,  being 
at  the  intersection  of  the  arc  and  the  Une  0-G.  By  similar  reasoning 
tlie  power  component  of  the  current  can  be  read  from  a  scale  on  the 
line  0-D  and  the  projection  of  the  impedance  drop  on  it,  and  the 
reactive  current  and  kVA  by  a  scale  on  the  axis  0-G  and  the  projection 
of  the  impedance  drop  on  it. ' 

Line  Losses. 

The  kW  Une  loss  scale  is  placed  above  the  scale  giving  the  total 
current  and  is  based  upon  the  fact  that  the  watt  loss  in  the  line  is 
equal  to  a  constant  times  the  square  of  the  hne  current  (3>;/^iJ). 
The  kW  hne  loss  includes  the  resistance  loss  in  tlie  transformers, 
but  does  not  include  the  transformer  core  loss. 

The  circle  diagram  is  made  up  much  the  same  as  Fig.  3,  except 
that  several  of  the  vectors  are  omitted  and  the  necessary  scales  with 
the  subdi\'isions  are  added. 

Application  of  the  Diagr.\m. 

In  order  to  use  this  diagram  to  determine  what  loading  conditions 
can  be  obtained  on  the  untapped  line  with  a  certain  assumed  load 
on  the  tapped  hne,  it  is  necessary  to  compute  the  impedance  drop 
in  the  tapped  hne  for  the  loading  conditions  assumed.  This  impe- 
dance drop  is  laid  off  on  the  diagram  and  the  point  obtained  to 
work  from.  In  tlus  case  point  3  will  be  taken.  Keference  to  the 
table  (Fig.  4)  will  show  that  point  3  has  been  figured  for  20  000  kVA' 
at  0-S5  per  cent,  power  factor  out  of  the  Chester  station  and  15  000 
kVA  into  the  consumers'  substation  at  0-90  power  factor.  The 
position  of  the  regulator  in  the  tapped  line  is  now  determined  by  the 
Schuylkill  station-bus  voltage.  Assuming  13  900  V,  the  regulator 
voltage  will  be  Ei,.  With  the  end  of  this-vector  (regulator  vector  in 
tapped  hne)  as  a  centre  a  circle  may  be  described  and  the  conditions 
of  loading  which  may  be  obtained  in  the  untapped  line  are  read 
at  points  on  this  circle.  For  example,  consider  the  point  where  the 
circle  intersects  the  20  000  kVA  ai'c.  The  position  of  the  regulator 
on  the  untapped  line  is  then  Ee.  The  loading  conditions  are  20  000 
kVA,  17  900  kW,  0-89  power  factor  ;  reactive  kVA,  9  000  ;  power 
component  of  current.  740  A ;  reactive  component  of  current, 
375  A  ;  Une  loss,  700  kW.  As  another  example  assume  that  it  is 
desired  to  have  Chester  supply  kVA  to  the  untapped  line  at  system 
power  factor,  0-85.  Note  the  point  at  which  the  regulator  circle 
intersects  the  0-85  power-factor  Une.  The  regulator  voltage  will 
then  meet  this  point.  Reading  the  loading  condition,  we  have 
17  500  kVA,  0-85  power  factor,  14  900  kW  ;  reactive  liVA,  9  300  ; 
power  component  of  current,  620  A  ;  reactive  component,  385  A  ; 
total  current,  725  A  ;  Une  loss,  530  kW. 

It  should  be  noted  that  all  kVA  and  kW  values,  power  factor,  &c.. 
are  given  with  respect  to  the  Chester  generating-station  bus  voltage. 


07.  PF,. 
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Fig.  3. — Voltage  Relatioxs  on  the  Two  Transmission  Lines. 

Bt — Chester  bus  bar  voltage.  Eh — Consumers'  voltage.  £r— Voltage  at  regulator 
(tapped  line).  £u— .Schuylkill  bus  voltage.  F;.— Regulator  voltage  (taoped  line) 
Pg — Regulator  voltage  (untapped  line).  >::'"— Voltage  at  regulator  (untapped  line). 
la — Current  in  untapped  line  at  unity  power  factor.  Zi — Impedance,  Chester  to  con- 
sumer (tapped  line).  Z-j — Impedance,  consumer  to  Philadelphia  (tapped  line).  Z3 — 
Impedance  (untapped  line).  /] — Current,  Chester  to  consumer  (tapped  line).  /■> — 
Current  taken  by  consumer,  /j— Current,  consumer  to  Philadelphia  (tapped  line) 
X — Drop  in  untapped  line  for  regulator  position  shown. 


If  the  Chester  station  is  assumed  to  be  operating  at  any  bus  voltage 
other  than  14  000,  proportional  correction  must  be  made  in  the  read- 
ings taken. 

CONSTKTJCTION  OF  THE  REGULATOR. 

It  was  found  that  the  desired  loading  conditions  could  be  obtained 
by  means  of  1  750  kVA,  9  per  cent,  polyphase  regulators,  and  two 
such  regulators  were  accoriUngly  purchased  from  the  Westinghouse 
Electric  &  Manufacturing  Company. 

That  the  manufacturer's  engineering  organisation  has  made  every 
effort  to  build  a  regulator  of  the  most  rugged  construction  is 
evident  from  photographs  of  one  of  these  regulators  shown  in 
the  original  article,  where  the  author  illustrates  the  complete 
regulator  before  being  placed  in  its  boiler-plate  tank,  and  when 
assembled  in  the  tank.  This  photograph  shows  the  pipe 
connection   for    the    water-cooUng   coils    and   the    breather.     The 


weight  of  each  regulator  filled  with  oiMs  56  000  lb.  (25  000  kg.). 
Standard  generator  construction  is  used  throughout,  and  the  wind- 
ings are  braced  to  withstand  short-circuit  currents  as  great  as  fifteen 
times  rated  fuU-load  current.  The  cable  connections  to  the  regula- 
tors are  arranged  so  that  it  is  possible  to  disconnect  them  from  the 
Unes  by  loosening  several  clamped  joints,  swinging  the  cables  over 
to  other  terminals  and  reclamping. 

It  was  shown  in  another  part  of  this  Paper  that  in  order  to  load 
these  Unes  eis  desired  it  is  necessary  to  know  the  phase  relations  of 
the  regulator  voltages  relative  to  each  other  and  to  the  line  voltages. 
This  was  taken  care  of  by  providing  each  regulator  with  a  position 
indicator,  which  consists  of  a  360-deg.  power  factor  indicator 
remodelled  for  this  service.  Two  of  the  potential  coils  of  this  instru- 
ment are  connected  to  the  Une-potential  transformers,  and  the 
tliird  is  connected  through  a  potential  transformer  to  the  terminals 
of  one  of  the  secondary  windings  of  the  regulator.  The  position 
indicators,  together  with  the  instruments  for  the  two^transmission 


LOADS  ON    LINE  CARRYING  CONSUMER             | 

Point 

Frnm  OieslBraffi5%PF 

To  Consumer 

Throuah  to  Philci. 

1 

15000  Km -9Pr 

0  Kva. 

£ 

£0,000  Kvd. 

0  Vm. 

J 

20.000    " 

l5,000Kvcl-3PF 

40a)Kva  <it79%PF 

4 

m.ooo    " 

I0J300  "   -   - 

9470  -     -80%  " 

-       ■  ..H.nrt  Ltne  Voltanf^ 
CorresponO'"?  ^   " 

Fig.  4. — Circle  Diagram  from  which  the  Performance  Charac- 
teristics AND  THE  Two  Transmission  Lines  were  obtained. 


lines,  are  installed  so  as  to  be  in  fuU  view  of  the  station  operator 
when  standing  in  front  of  the  panel  on  which  the  regulator  operating 
motor  control  is  placed. 

Operating  experience  gained  since  the  regulator  instaUation  has 
been  completed  shows  that  it  is  possible  to  obtain  the  desired  loading 
conditions  on  these  lines  and  at  the  same  time  maintain  equal 
generating-station  bus  voltages. 


No*'  Electrolytic  Lightning  Arrester. 

Mounting  the  transfer-switch  and  gap-structure  on  the  tank  top  is 
one  of  the  main  features  of  the  1  OOU  to  7  500  V  type  AK  lightning 
arresters  recently  placed  upon  the  market  by  the  Westinghouse 
Electric  &  International  Company,  East  Pittsburgh,  Pa.,  U.S.A.  Tliis 
arrester  is  self-contained  and  of  the  indoor  mounting  form.  Transfer 
switch,  horn  gaps,  charging  resistance  and  short-circuiting  devices 
are  all  located  on  the  tank  top.  The  tank  and  tray  structure  is  the 
same  as  that  of  previous  models,  the  only  difference  in  construction 
being  the  eUmination  of  the  waU-mountlng  form  of  transfer  switch  and 
gap  structure. 

The  transfer  switch  is  of  the  sliding-rod  type,  consisting  of  a  rod 
with  sections  of  conducting  and  insulating  materials,  operating  through 
five  self-aUgning  contacts,  supported  by  the  cover.  Three  middle 
contacts  are  insulated  from  the  tank  cover  by  porcelain  pillarinsulators. 
but  the  end  contacts  are  connected  directly  to  the  tank  top  through  their 
metal  supports  and  form  a  part  of  the  ground  circuit.  A  ball  handle 
with  guard  provides  an  easy  method  of  operating  the  switch. 

The  horn  gap,  charging  resistance  and  sliort-circuiting  device  arc 
mounted  on  insulating  bases  located  between  barriers  and  on  the  tank 
top.  Short-circuiting  metal  strips  are  earned  by  in,sulated  supports 
attached  to  a  shaft.  The  shaft  or  rod  is  operated  by  means  of  a  rojie 
or  handle  against  a  spring  which  normally  holds  the  short-circuiting 
device  in  the  open  position. 
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Manufacturing   Modern   Switchgear. 


In  last  week's  Electrician  we  gave  some  details  of  switehgear 
manufactured  by  the  well-known  firm  of  (Jko.  Ellison,  of  Bir- 
mingham, laying  special  stress  on  the  care  which  had  been  expended 
both  in  the  design  and  tlie  construction  of  this  apparatus.  Now, 
when  design  and  construction  are  good,  it  follows  almost  as  an 
axiom  that  tlie  organisation  and  administration  of  the  works  in 
which  such  eijuipment  is  made  are  also  airanged  on  the  most  modern 
lines,  or  if  they  are  not  that  an  almost  im])assable  embargo  is  placed 
on  commercial  success.  ^Ve  recently  had  an  opportunity  of  finding 
this  theory  confirmed  in  practice  when  we  visited  the  Wellhead 
Lane  Works  of  George  Ellison  at  Perry  Barr,  Birmingham,  and  of 
seeing  the  various   ojierations  which  had  to  be  performed   carried 


evidence  by  itself  we  can  easily,  and  with  effect,  call  the  aecomiiany- 
ing  photographs  to  witness  in  confirmation. 

The  Works  Layout. 
To  go  into  more  detail  the  works  consist  essentially  of  one  long 
building  substantially  built  of  brick  and  lighted  naturally  through 
saw-toothed  roofing  and  artificially  by  means  of  Benjamin  work- 
shop fittings.  At  one  end  of  this  building  is  a  sort  of  annex  con- 
taining the  receiving  dock  and  the  substation  from  which  the  power 
for  driving  the  works  and  testing  and  for  lighting  is  supplied. 
Adjacent  in  a  separate  building  is  the  boiler  for  the  treating  apparatus 
and  the  garage  for  tlie  woiks  delivery  vans. 


Views  ix  George  Ellison's  Works  at  Perry  Barh.  Bihhincuiam 
-Part  of  the  .Assembling  Renelus. 


;}. — View  of  Test  Room. 


2.--The  To(,l  H(.M„,. 

4.— Finislied  and  Partly  Finished  (Jearin  StDck  to  Fill  Urgent  Order<. 


out  in  their  proper  order  as  a  preliminary  to  putting  this  modern 
type  of  switchgear  on  the  market. 

A  Pictorial  Witness. 
As  a  matter  of  fact  so  much  has  been  written  and  so  much  has 
been  talked  about  the  way  engineering  works  should  be  designed 
to  economise  labour,  to  obtain  a  proper  flow  of  material,  to  save 
tools  and  to  safeguard  the  health  of  the  workers,  and  so  much 
<ifjw  liat  has  been  written  and  spoken  is  now  accepted  as  axiomatic, 
<  \i  1  ]ii  in  the  most  retrograde  circles,  that  it  woidd  be  tedioiis  to 
fUsrribe  in  detail  exactly  how  modern  manufacturing  principles 
arc  applied  at  the  Wellhead  Works.  It  will,  in  fact,  be  sufficient 
to  say  that  all  those  questions  that  we  have  mentioned  above  arc 
efficiently  solved,  and  if  our  written  word  is  not  taken  as  good  enough 


An  Easy  Elow  of  Material. 
The  main  building  in  turn  is  divided  longitudinally  throughout 
its  length.  One  portion  is  not  further  sub-clivided,  and  this  com- 
prises the  main  machine  shops,  assembly  benches  alntl  test  beds. 
Here  the  wide  variety  of  Ellison  products,  of  which  we  recently 
gave  some  details,  are  made  and  assembled  and  pass  to  a  similar 
bay  to  that  we  have  just  mentioned,  but  at  the  other  end  of  the 
building,  where  they  are  packed  and  dispatched  from  a  special  dock. 
This  dock  is  equipped  with  a  recessed  loading  ])latform,  so  that 
several  carts  can  be  backed  in  and  loaded  simultaneously  over  the 
back  and  sides,  while  a  ramp  makes  the  handling  of  smaller  iiackages 
an  easy  matter.  This  dock  is,  it  is  perlmps  needless  to  add,  roofed 
in  and  connected  with   the  road  through  a  spacious  courtyard. 
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so  that  congestion  is  not  to  be  feared.  At  this  end  of  the  works 
is  another  separate  building  and  courtyard  which  contains  the 
pattern  shop.  It  may  be  added  that  George  Elhson  do  not  make 
their  own  castings,  Ijut  have  a  satisfactory  arrangement  with  local 
founcb-ies  which  has  resulted  in  the  production  of  a  high-class 
product  suitable  for  employment  in  the  equally  high-class  switch- 
gear  turned  out  by  the  firm. 

Tlie  remainder  of  the  main  building  is  divided  off  into  machine 
shop  bays,  tool  room  and  stores,  and  a  very  complete  check  of 
outgoing  and  incoming  material  is,  of  course,  made.  An  interesting 
feature  is  the  storing  of  small  articles  in  specially  designed  boxes 
wliich  can  be  clamped  in  any  desired  position  to  a  number  of  steel 
uprights  fixed  in  the  floor.  These  boxes  when  reversed  can  be  used 
as  trays  and  in  this  form  are,  as  a  matter  of  fact,  employed  as  carriers 
for  such  material  as  metal  rods,  mica  sheets,  &c. 

This  part  of  the  building  for  the  present  also  houses  the  office 
accommodation,  but  this  is  shortly  to  be  transferred  to  a  special 
building  now  nearing  completion,  where  the  research  work  so  neces- 
sary in  a  progressive  business  will  also  be  carried  on. 

The  WELF.tRB  Section. 
Mention  must  also  be  made  of  the  welfare  section  of  the  works. 
This,  besides  clubs  of  various  sorts  all  controlled  by  an  ex-sergeant- 
major,  comprises  an  excellent  canteen,  whose  only  blemish  is  the 
absence  of  electric  cooking  in  its  economy.  Here  meals  are  served 
on  work  days  and  somewhat  more  social  exercises  are  held  at  other 
times.  A  very  generous  insurance  scheme  is  another  of  Mr.  Ellison's 
methods  of  ensuring  that  contentment  among  his  work-people 
which  is  so  essential  to  good  production.  His  policy,  indeed,  is  to 
obtain  good  workers,  pay  them  well  and  insist  on  good  work.  It  is  a 
policy  which  has  been  amply  justified  in  its  results. 
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The  most  important  characteristic  of  brass,  from  the  point  of 
view  of  electric  melting,  is  the  volatility  of  the  zinc.  If  heat  is 
suppUed  at  a  more  rapid  rate  than  it  can  be  conducted  away  through 
the  melt,  overheating  of  the  surface  layer  ensues,  and  the  loss  of 
zinc  becomes  prohibitive.  Hence,  electric  furnaces  of  the  usual  arc 
type  employed  for  steel  are  not  applicable  to  brass  which  is  high  in 
zinc.  The  ordinary  horizontal  ring  induction  furnace  is  not  applic- 
able, owing  to  the  high  electrical  conducti^dty  of  the  alloy  and 
consec£uent  trouble  through  the  "  pinch  "  effect. 

In  selecting  a  furnace  for  service  in  non-ferrous  melting,  three  things 
have  to  be  considered — namely,  the  characteristics  of  the  alloy,  the 
characteristics  of  the  furnace  and  the  nature  of  the  work. 

In  the  original  Paper,  details  are  given  of  the  furnaces  used  in 
this  class  of  work  in  the  United  States.  Table  I.  is  a  summary  of 
some  of  the  information  there  given. 


Table  I. 

Make. 

Total 
capacity 
per  heat 

tons. 

Total 
kW. 

Number  of 
furnaces. 

Number  of 
use  rs. 

45 
53 
48 
13 
34 

4,635 
15,900 
6,890 
5,345 
9,580 

93 

-ir 

57         1         28 

Bailv    

76                  51 

Booth  

40                  35 

52                  30 

193 

42,350 

318                169 

Ajas-Wyatt,  planned  for 
prompt  installation.... 

Total,  including  Ajax- 
Wyatts  planned 

(35) 

(4,200) 

Duplicates 
(70)                 25 

228 

46,  .550 

Sep.    users. 
388         1       144 

Another  table  is  also  given  showing  the  general  applicabiUty  of 
the  various  furnaces. 

Copper  and  Silver  Melting. 

The  difficulties  are  not  so  marked  in  the  case  of  copper  and  silver. 

In  the  case  of  brass  the  stationary  indirect  arc  is  unsatisfactory  if 

the  brass  contains  as  much  as  about  20  per  cent,  of  zinc,  the  direct 

arc  being  unsuitable  with  a  much  lower  percentage.     When  we  pass 

*  Abstract  of  a  Paper  read  before  the  American  Electro-chemical 
Society. 


to  a  yellow  brass  containing  30  and  40  per  cent.,  the  standard  steel 
furnace  types  are  quite  unsuitable.  Other  methods  must  therefore 
be  adopted.  Three  general  methods  have  been  followed:  (a) 
Using  a  low  rate  of  power  input  ;  (6)  using  a  high  rate  of  power 
input,  and  stirring  by  moving  the  furnace  ;  and  (c)  heating  from 
within  the  metal  itself,  -with  inherent  stirring. 

A  low  rate  of  power  input  means  low  efficiency  and  low  production. 
When  the  heat  is  mairdy  indirectly  tiansmitted  from  the  source  to 
the  charge  by  reflection  from  the  roof  in  order  to  distribute  it  more 
evenly,  problems  of  refractories  are  made  rather  difficult.  Various 
furnace  builders  attack  the  problem  with  furnaces  of  tliis  general 
type  in  different  ways.     , 

Some  Electric  Brass  FuRN.iCEs. 

Bennett  builds  his  furnace  Uke  a  regular  three-phase  direct  arc 
furnace,  but  keeps  the  voltage  down  so  that  he  gets  contact  resis- 
tance rather  than  true  arcs,  and  by  keeping  down  the  rate  of  power 
input  he  allows  time  for  equalisation  of  temperature  and  avoidance 
of  local  superheating.  By  generating  the  heat  close  to  the  charge 
he  avoids  much  of  the  thermal  loss  found  with  other  low-powered 
types.  The  largest  electric  brass  furnace  in  use  is  of  this  type, 
though  it  has  not  been  introduced  into  the  industry  beyond  the 
plant  of  the  inventor. 

Baily  uses  a  large,  relatively  low  temperature  source  of  heat,  a 
single-phase  granular  resistor,  and  still  further  distributes  the  heat 
by  reflecting  the  bulk  of  it  from  the  roof.  A  very  low  rate  of  power 
ihput  is  used,  partly  on  account  of  the  limitations  due  to  the  resistor 
troughs,  and  a  furnace  results  wliich  is  slow,  giving  low  production, 
sluggish,  with  a  high  heat  storage,  and  of  low  thermal  efficiency, 
especially  when  not  run  continuously.  However,  the  furnace  is 
simple,  and  easy  to  operate  and  has  for  this  reason  had  a  large 
measure  of  success. 

The  General  Electric  Company's  furnace  applies  heat  in  much 
the  same  manner  as  the  Baily,  but  uses  the  smothered-arc  or 
contact  resistance  principle.  It  can  employ  a  higher  rate  of  power 
input,  gaining  somewhat  in  thermal  efficiency,  but  increasing  the 
difficulties  with  the  refractories  due  to  the  higher  temperature 
of  the  heat  source.  Tluee-phase  power  can  be  used  instead  of 
single-phase.  Considering  the  time  it  has  been  on  the  market,  it 
has  found  relatively  little  use. 

The  Rennerfelt  "  electric  reverberatory  "  is  just  like  the  General 
Electric  furnace  in  its  source  of  heat,  but  locates  this  in  the  middle 
of  the  furnace  instead  of  romid  the  sides,  and  consequently  wastes 
less  energy  in  heating  the  furnace  walls  instead  of  the  charge.  One 
small  furnace  of  this  type  has  shown  promising  results.  If  structural 
difficulties  do  not  become  too  great  in  man-size  furnaces,  it  should 
find  considerable  application. 

The  Indirect  Arc  Furnace. 

The  next  method  of  avoiding  the  specific  difficulties  found  with 
alloys  high  in  zinc  is  to  use  an  indirect  arc  furnace,  with  a  high  rate 
of  power  input  to  get  thermal  efficiency,  and  to  move  the  furnace 
so  as  to  stir  the  metal  and  avoid  superheating  the  surface.  This 
was  done  long  ago  by  Stassano  in  the  early  days  of  electric  steel, 
but  such  furnaces  were  not  then  applied  to  brass.  The  principal 
furnaces  using  this  method  are  the  Detroit  rocking  furnace  (operat- 
ing under  license  from  the  Bureau  of  Mines),  and  the  Booth  rotating 
furnace,  the  former  being  installed  almost  wholly  in  the  one-ton 
size,  and  the  latter  almost  wholly  in  500  lb.  (225  kg.)  or  even  smaller 
sizes.  These  furnaces  give  good  efficiency,  even  on  an  eight-hour 
day,  and  have  been  adopted  by  the  industry  with  remarkable 
rapidity.  They  are  capable  (especially  the  Detroit,  which  can  be 
mechanically  charged  from  overhead)  of  rapid  operation  and  high 
production. 

The  Stassano  furnace  has  been  somewhat  modified  by  the  Volta 
Manufactliring  Company,  renamed  the  "  Volta,"  and  applied  to 
brass. 

Advantages  of  the  Ajax-Wyatt  FrrRNACE. 

Coming  to  the  third  method  we  have  Hering's  work  on  the  pinch 
effect,  and  furnaces  based  thereon.  The  Hering  furnace  was  tried 
out  on  brass  on  a  considerable  scale,  but  is  no  longer  in  use.  The 
Ajax-Wyatt  vertical-i-ing  induction  furnace,  with  its  internal  heating 
in  the  metal  itself,  its  automatic  circulation,  and  its  compact  form, 
has  shown  astonishing  thermal  efficiency,  and  has  been  adopted  very 
widely  by  those  brass  rolling-mill  industries  which  can  readily  melt 
24  hours  a  day,  and  need  not  often  change  a  furnace  from  one  alloy  to 
another — conditions  vital  to  the  successful  operation  of  this  furnace. 
Since  these  conditions  are  seldom  found  in  the  foundry,  as  differenti- 
ated from  the  roUing  mill,  this  furnace  has  had  little  foundry  use. 
It  is  in  general  not  applicable  to  alloys  of  high  electrical  conductivity, 
i.e.,  those  high  in  copper. 

The  last  type  that  deserves  mention  is  the  Ajax-Northrup,  the 
ingenious  high-frequency  eddy-current  furnace  which  Dr.   E.   F. 
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Xortlurup  has  already  described.  This  is  in  comineicial  use  on  silver, 
platinum,  &c.,  and  besides  the  commercial  installations  some  25 
furnaces  are  being  used  in  laboratories  on  account  of  their  extreme 
flexibility. 

The  furnace  itself  is  highly  successful  for  its  sjiccial  applications, 
and  may  be  expected  to  find  large  commercial  use  it  and  when  the 
generation  of  the  necessary  high-frequency  current  is  so  developed 
and  cheapened  that  man-sized  Ajax-Xorthiup  furnaces  are  practical. 

When  the  electric  furnace  replaces  a  crucible  furnace,  it  effects  a 
large  saving,  but  it  must  be  remembered  that  depreciation  and 
obsolescence  charges  must  be  taken  into  account  and  these,  when 
expressed  per  ton.  are  minimised  by  operation  that  gives  maximum 
production  (that  is.  steady  operation).  The  electric  brass  furnace 
occupies  a  position  of  greater  relative  importance  in  the  brass 
industry,  and  it  has  reached  this  position  in  a  much  shorter  time. 

The  Electric  Melting  of  ALnrrNiuM. 

The  electric  melting  of  aluminium  has  not  progressed  as  far  as 
that  of  brass  and  bronze.  The  large  latent  heat  fusion  of  aluminium 
makes  it  require  a  good  deal  of  energy  for  melting,  and,  therefore, 
production  is  slower  on  aluminium  than  on  bronze.  On  the  usual 
aluminium  alloys  the  electric  furnace  does  not  show  any  particular 
saWng  in  metal. 

It  may  be  said  that  electric  melting  is  thoroughly  established  for 
brass,  well-established  for  bronze,  frequently  used  for  nickel- 
chromium  and  similar  aUoys,  and  used  to  an  increasing  extent  for 
silver  and  for  precious  metals,  is  but  little  used  for  aluminium,  and  is 
not  usual  for  lower  melting  alloj's.  The  fundamental  requirement  for 
good  performance  of  an  electric  furnace  on  non-ferrous  alloys  is  that 
the  furnace  be  fitted  for  its  job.  Experience  has  shown  that  an 
electric  furnace,  metallurgically  suited  to  its  job,  once  installed, 
generalh-  stays  in  ser\-ice,  even  though  the  melting  cost  sheets  may 
show  no  saving.  That  is,  the  advantages  of  ease  of  control,  cleanli- 
ness, and  less  trying  working  conditions  for  the  furnace  tender,  which 
can  hardly  be  expressed  in  terms  of  dollars  and  cents.,  are  as  real 
reasons  for  the  adoption  and  use  of  electric  furnaces  as  the  more 
obvious  reason  that  it  generally  costs  less  per  unit  to  melt  in  the 
electric  furnace. 


Electrification  of   tlie   JEbbw  Vale 
Works  and  Collieries.* 

By    M'ALTEK    DIXON. 

At  present  the  jiroperties  either  owned  or  under  the  control  of 
the  Ebbw  Vale  Steel,  Iron  &  Coal  Company,  Ltd.,  extend  almost 
continuously  over  an  area  of  15  miles  north  and  south  and  4  miles 
east  and  west.  The  works  are  to-day  amongst  the  largest  of  their 
kind  in  the  country.  With  the  completion  of  the  schemes  now  in 
progress,  they  will  provide  for  an  annual  output  of  coal,  5  500  000 
tons  ;  coke,  575  000  tons  ;  pig,  450  000  tons  ;  while  the  allied  indus- 
tries embrace  the  manufacture  of  steel  rails  and  sleejjers,  galvanised 
steel  sheets,  weldless  steel  tubes  and  couphngs,  coke-oven  and  blast- 
furnace by-products,  iron  and  steel  castings  and  engineering  work. 

There  is  an  ever-increasing  demand  for  power.  At  present  45 
million  units  are  generated  per  annum,  which  will  probably  be 
increased  soon  to  60  millions.  The  capacity  of  the  generating 
steam  plant  installed  is  22  000  kW,  which  exceeds  tlie  combined 
outputs  of  the  four  principal  Corporation  installations  of  Cardiff. 
Newport,  Swansea  and  Llanelly. 

The  electrical  plant  installed  includes  :  Generating  plant  having 
a  combined  output  of  22  000  kW ;  over  50  transformers,  ha\ing  a 
combined  output  of  31  000  kVA  ;  over  500  motors,  ha\-ing  a  com- 
bined output  of  30  000  h.p.  ;  converters,  having  a  combined  output 
of  2  500  kW. 

Power  Statioks. 

The  principal  power  station  at  Victoria  is  equipped  with  four 
turbo-alternators,  two  of  2  000  kW  and  two  of  5  000  kW.  A  third 
5  000  kW  set  is  in  process  of  completion.  Steam  alone  is  used  for 
power  generation,  the  gas-fired  boilers  being  in  close  proximity 
with  the  generating  station,  and  connected  with  the  main  ))attery 
of  boilers  which  supphes  the  blast-furnace  equipment.  At  present 
some  coal  is  used,  but  with  the  completion  of  the  jircsent  scheme 
there  wiU  be  a  margin  of  10  000  h.p.  to  14  000  h.p.  available  for  elec- 
trical generating  purposes,  after  the  steam  requii-cment.s  of  the  blast 
furnaces  have  been  met.  The  station  generates  at  2  000  to, 2  200  V 
alternating  current,  three-phase  at  50^.     Turbines  are  arranged 


for  a  steam  pressure  of  175  lb.,  -nith  sujierheat.  Condensing  plant 
is  arranged  on  the  "  Tiusley  "  system,  the  plants  being  driven 
both  electrically  and  by  steam. 

Direct  current  is  generated  at  250  to  275  V  from  the  original 
four  high-speed  engine  sets,  each  of  about  200  h.p.,  and  one  mixed 
pressure  tiu-bine  600  h.p.  generating  plant.  The  starion  also  con- 
tains motor  generators  for  supplying  direct  current  in  biilk  to  the 
Ebbw  Vale  Urban  District  Council.  The  supply  is  supplemented 
to  the  steelworks  area  by  motor  and  rotary  converters,  totalling 
2  500  kW. 

Other  power  stations  are  situated  at  Six-Bells  Colliery,  where  two 

1  500  kW  mixed  pressure  turbo-alternators,  3  000  V,  50./1 ,  feeding 
a  Une  through  South  Griffin  to  the  Upper  Deep  Collieries,  are 
installed  ;  at  Prince  of  Wales  Colliery,  Abercarn,  where  there  are 
three  steam  turbo-alternators,  with  acombined  capacity  of  3  500  kW, 

2  000  V,  50 1^  ;  and  at  Cwmsychan  CoUiery,  where  there  are  two 
combined  engine-driven  sets,  25  ta. 

Distribt:tion. 

The  installation  roughly  divides  itself  into  two  distributing  sys- 
tems, covering  the  iron  and  steel  works,  northern  sections,  and  the 
southern  district  concerned  with  collieries.  Direct  current  is  taken 
to  the  steelworks  from  Victoria,  and  is  transmitted  on  overhead 
cables  to  a  distribution  house  in  tlie  steelworks.  The  alternating 
current  is  taken  from  the  switchboard  in  the  generating  station 
to  the  tiiain  substation,  and  distributed  to  the  northern  area  at 
2  200  V  on  a  ring  main  system  with  balanced  protective  gear. 
From  various  substations  current  is  delivered  at  fuU  and  also  at 
500  to  550  V  for  general  purposes.  A  supply  is  also  being  arranged 
for  Trevil  Quarries,  transmission  being  at  6  600  V.  Other  sub- 
sidiary developments  are  described. 

A  split-conductor  ring  main,  with  transmission  at  20  000  V' 
is  projected  to  a  number  of  coUieries.  Certain  collieries  are  also 
supplied  at  3  000  V. 

TKAXS.%nSSION. 

The  transmission  lines  are  mainly  erected  on  the  overhead  system, 
though  in  places  it  has  been  necessary  to  adopt  undergiound  cable. 
For  the  steelworks,  "'  H  "  poles  of  the  ordinary  type  have  chiefly 
been  employed.  For  dealing  with  the  collieries  in  the  Southern 
Section,  the  lines  embraced  within  the  ring  are  fixed  on  poles,  and 
are  of  a  tvpe  siutable  for  dealing  with  the  voltage  concerned,  viz. , 
20  000. 

Throughout  the  steelworks  electrical  power  is  used  for  many  pur- 
poses, including  Sheet  ^Mills,  Dolomite  Plant,  Steelworks,  Upper- 
Mills,  Ebbw  Vale  Blast  Furnaces,  Spring  and  Wagon  Shops,  Tube 
Works,  Coke-Ovens,  Victoria  Colliery  By- Product  Plant,  Gas-Clean- 
ing Plant.  Engineering  Shops  and  Foundry,  Victoria  Blast-Fvu-naces. 
At  the  collieries  electrical  power  is  also  employed,  for  pumps  to  the 
extent  of  3  200  h.p. ;  winders  to  the  extent  of  2  000  h.p. ;  ventilating 
fans  to  the  extent  of  1  300  h.p.  ;  air  compressors  to  the  extent  of 
4  400  h.p.  Most  of  the  collieries  are  arranged  with  their  own  sub- 
stations. 


Rough-cleaning  of  Blast-furnace  Gas 
at  Skinningrove  by  Lodge  Process.* 

Uy   A.    HUTCHIN.SON    and   E.    BURY. 

If  a  process  could  be  found  whereby  gas  could  l»  cleaned  for 
combustion  processes  without  loss  of  the  heat  contained  in  the 
blast-furnace  gas,  a  valuable  fuel  asset  would  be  secured  towards 
making  the  iron,  steel  and  by-product  coking  plants  self-contained. 
Other  palpable  advantages  include  (1)  greater  thermal  efficiency 
at  the  stoves,  boilers,  &c.,  by  preventing  heavy  deposits  in  flues, 
checkers,  and  regenerators  ;  (2)  more  profitable  use  of  capital  in 
obviating  the  laying  off  of  plant  for  cleaning  ;  (3)  reduction  in  labour 
employed  for  cleaning  stoves,  boilers  and  checkers  ;  (4)  preservation 
of  the  fire-brick  construction  from  attack  by  alkalies  contained  in 
the  blast-furnace  dust ;  (5)  saving  in  gaseous  fuel  consumed  owing 
to  the  greater  thermal  efficiency  of  the  blast-fiu'nace  gas. 

The  main  difhcult}'  has  been  that  rough  cleaning  processes  did 
not  economise  the  sensible  heat  in  the  blast-furnace  gas.  In  water 
washing  processes,  not  only  the  heat  was  lost,  but  further  fuel  had 
^even  to  be  expended  in  pumping  the  water  required  for  the  dust 
removal.  In  filter  cleaners  employing  filtering  media  of  combus- 
tible textile  fabric,  the  gas  had  likewise  to  be  cooled  to  prevent 
damage  to  the  filters  and  then  reheated  beyond  its  dew-point  to 


•  Abstract  of  a  Paper  read  before  the  Iron  and  Steel  Institute. 
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jM-event  deposition  of  slime  upon  the  filters.  Cleaner  fans  had  also 
to  be  employed  for  forcing  the  gas  through  the  plant,  involving  a 
further  expenditure  of  power  in  fuel. 

During  the  war  two  new  considerations  were  :  — 

1.  The  use  of  electrostatic  methods  in  America  for  the  precipi- 
tation of  chemical  and  metallurgical  fume,  and  in  Great  Britain  for 
the  precipitation  of  sulphm-ic  acid  fume  at  H.M.  explosive  fac- 
tories. 

2.  The  national, shortage  of  potash,  which  during  1916  had  been 
proved  to  be  present  in  the  blast-furnace  dust  at  Skinningrove  in 
considerable  quantities. 

The  possibility  of  cleaning  dusty  gases  by  electrostatic  discharges 
had  been  raised  by  Sir  Oliver  Lodge  as  far  back  as  1882.  At  Skinnin- 
grove the  plant  designed  for  these  trials  was  at  work  early  in  1917, 
and  consisted  of  two  nests  of  vertical  pipes  in  series.  In  the  centre 
of  each  pipe  was  suspended  a  vertical  rod  on  which  horizontal  discs 
were  placed  at  intervals  of  6  in.  The  electric  discharge  at  40  000 
V  was  passed  to  the  vertical  rod,  and  thence  through  the  discs 
to  the  inner  surface  of  the  pipe.  The  gas  was  passed  between  the 
periphery  of  the  discs  and  the  surface  of  the  pipe,  thus  coming  under 
the  influence,  of  the  discharge,  the  dust  deposit  taking  place  upon 
the  pipe  surface.   , 

The  quantity  of  gas  passed  through  this  apparatus  was  varied 
from  40  000  to  80  000  cubic  ft.  per  hour.  The  cleaned  gas  con- 
tained from  0-2  to  0-5  grm.  per  cubic  metre  according  to  the  rate 
of  flow,  the  dust  content  in  the  dirty  gas  being  4-0  to  5-0  grm. 
per  cubic  metre.  After  three"  months  it  w-as  decided  to  erect  a 
plant  for  the  treatment  of  the  entire  make  of  blast-furnace  gas — 
i.e.,  from  3  000  to  3  500  tons  of  pig  iron  per  week. 

In  the  original  Paper  the  authors  then  enter  upon  a  detailed 
description  of  the  plant  and  proces.ses  involved. 

The  plant  has  only  been  at  work  for  approximately' four  months, 
but  experience  has  so  far  proved  the  following  points  with  regard 
to  electrostatic  rough  gas  cleaning  at  Skiningrove  : — 

(a)  That  -with  SO  to  85  per  cent,  of  the  electrostatic  plant  at 
work  the  dust  in  the  gas  has  been  reduced  f:-om  5  to  6  grms.  per 
cubic  metre  in  the  dirty  gas  to  0-8  to  1-1  grm.  in  the  cleaned  gas — 
i.e.,  to  the  standard  of  Continental  practice  for  stove  and  boiler  use. 

(6)  That  this  result  has  been  attained  with  a  total  fuel  corLsump- 
tion  corresponding  -svith  only  50  kW 

(c)  That  no  power  is  necessary  for  pumping  water  or  for  moving 
gas  thi-ough  the  system. 

(d)  That  the  cleaning  has  been  effected  by  a  comparatively 
small  loss  of  the  original  sensible  heat.  The  raw  gas  enters  the 
cleaning  chambers  at  220-C'.  to  250°C.,  and  the  cleaned  gas  leaves 
at  200=C.  to  220X. 

(e)  Less  gas  is  being  used  at  the  stoves  and  boOers.  It  is  too 
early  to  state  the  total  saving  accurately,  but  the  surplus  gas  avail- 
able has  increased. 

(/)  The  recovery  of  48  to  50  tons  dust  per  week  containing  27 
per  cent.  KCl. 


Revie\\^s. 

Messgerate  und  Sehaltungen  flip  Weschselstromleistungs- 

messungen.  By  W.  Skirl.  (Berlin  :  J.  Springer.)  Pp.  278.  26  M 
This  book  is  intended  as  a  reference  book  for  engineers  who 
have  to  measure  alternating  pressures,  currents  and  powers, 
and  is  not  a  book  on  the  theory  of  electrical  measurements  or 
instruments.  We  are  told  that  the  book  is  the  result  of  a 
series  of  technical  instructions  prepared  by  the  author  for 
use  with  Siemens  &  Halske  instruments  ;  while  the  informa- 
tion given  is  of  general  application,  the  constructional  details 
described  in  the  first  half  of  the  book  refer  exclusively  to  this 
firm's  types,  many  of  which  are  well  known  to  (and  liked  by) 
English  engineers.  The  errors  of  instruments  are  succinctly 
given  at  the  outset  ;  then  comes  a  description  of  portable 
laboratory  and  test-house  precision  instruments  of  the 
electrodynamometer  type  with  air  damping  and  va^j^us 
compensations.  In  the  laboratory  patterns  the  moving  coil 
is  inside  the  fixed  coil,  whereas  in  the  more  compact  test-house 
patterns  the  reverse  is  the  case.  This  is  followed  by  a  section 
on  portable  workshop  instruments.  Instead  of  the  rotary- 
field  system,  the  recent  iron-core  dynamometer  type  is 
preferred  for  measuring  power,  while  the  moving-iron  principle 
is  advocated  for  measuring  pressure  and  current.  The 
construction  and  use  of  precision  instrument  transformers  are 
discussed  in  detail. 


The  second  half  of  the  book  is  devoted  to  connexions  and 
methods.  Precision  meters  of  the  laboratory  pattern  are  used 
for  direct  -  measurements,  but  indirect  methods  (i.e.,  with 
transformers)  are  used  with  other  patterns,  in  which  the 
instrument  current  is  limited  to  5  A.  For  measuring  single- 
phase  power,  direct,  indirect  and  semi-indirect  methods  are 
described.  An  example  of  each  is  worked  out  and  it  is  shown 
how  to  correct  for  the  energy  consumed  in  the  instruments. 
Similarly  the  various  methods  are  described  and  the  connections 
given  for  measuring  three-phase  power  by  the  one-,  two-  or 
three-wattmeter  method  or  by  the  three-phase  wattmeter 
method.  The  last  section  deals  with  the  calibration  of 
alternating-current  instruments  ;  while  in  an  appendix  there 
is  a  very  useful  description  of  the  moving-coil  instruments — 
the  one-ohm  instrument  being  referred  to  as  the  classic  and  the 
10-ohm  as  the  modern  prelFsion  instrument  for  continuous 
current. 

We  have  heartily  enjoyed  reading  this  book,  and  can 
confidently  recommend  it  to  all  who  have  to  make  alternating- 
current  measurements.  The  worst  fault  about  the  book — 
at  least,  of  our  copy— is  its  bad  binding,  which  is  unpardonable 
in  a  reference  book  and  rather  surprising  with  one  of  Springer's 
publications.  S.  Paekeb  Smith. 

Dipeet-eurrent  Motop  and  Generatop  Tpoubles.  By  T.  S.  Gandy 

and  E.  C.  Sihacht.  (London  :  Hill  PubUsMng  Company.) 
Pp.  ix.-F274.     15s.  net. 

Much  attention  is  now  being  paid  by  writers  to  thds  subject. 
Starting  with  the  preface,  we  are  told  that  the  theories  of 
why  a  motor  or  generator  will  run  have  been  completely 
given  in  numerous  excellent  textbooks  ;  but  many  in  the 
electrical  world  are  greatly  interested  in  why  a  motor  or 
generator  will  not  nm,  and  it  is  to  supply  information  on  this 
topic  that  the  present  book  has  been  written.  Then  follows 
an  introductory  note  by  Steinmetz.  After  explaining  in  a 
very  elementary  way  the  types  of  motors  and  generators  and 
their  uses,  information  is  given  on  the  application  of  motors, 
along  with  a  schedule  of  the  particulars  to  be  supplied  to  the 
manufacturer  when  a  motor  or  generator  is  ordered.  In 
the  chapter  on  erection  and  assembly  the  reader  learns  how 
to  make  the  foimdations,  how  to  sling  the  several  parts,  how 
to  space  the  brushes,  &c.  Then  come  sections  on  the  starting 
and  operation  of  motors  and  generators,  commutator  grinding, 
bearing  lubrication,  parallel  operation,  &c.  Direct -current 
switchboards,  with  instructions  for  installing  and  operating, 
conclude  the  opening  chapters 

"  Troubles  and  their  Eemedies  "  is  the  title  of  the  main 
section,  extending  over  100  pages.  Starting  with  commutation, 
brush  position  and  brush  potential  curves  are  first  dealt  with 
in  a  practical  fashion.  Some  useful  remarks  are  then  made  on 
wrong  choice  of  brushes,  unequal  spacing,  chattering,  glowing, 
vibration,  high  mica  and  on  most  of  the  other  brush  and 
commutation  evils.  Armature  and  field  troubles,  motor  and 
generator  troubles,  shaft  and  bearing  troubles  and  noise  bring 
this  excellent  chapter  to  an  end.  The  book  closes  with  a 
chapter  on  tests  and  repairs  and  a  lot  of  useful  data.  There 
is  no  doubt  that  those  engaged  in  testing  and  seeing  after 
electrical  machines  will  find  this  a  very  useful  reference  book 
— doubtless  some  sources  of  trouble  have  been  omitted,  but 
so  many  are  given  that  the  enquirer  will  almost  certainly  get 
some  help  bv  consulting  one  part  or  another.  The  book  is 
illustrated  a'nd  finished  in  the  well-known  style  of  the 
BIcGraw-Hill  publications.  S.  Paekee  Smth. 

A  Second  Course  in  Mathematics  for  Technical   Students. 

By  P.  J.  H.4LER  and  A.  H.  Stuakt.     (London:    Univei-sity  Tutorial 

Press,  Ltd.).  Pp.  vii-f  363,  6s.  net. 
This  book  is  intended  for  students  in  the  second  and  third 
years  of  their  mathematical  course  in  evening  technical  schools. 
The  first  section  of  the  book  is  mainly  analytical,  and  includes 
the  elements  of  the  differential  and  integral  calculus.  The 
second  section  is  mainly  geometrical.  The  object  of  the 
authors  is  to  accustom  students  to  those  analytical  processes 
which  they  will  find  useful  in  their  practical  work  and  to 
initiate  them  into  the  many  ingenious  graphical  methods  used 
by  engineers.     For  example,  the  explanation  of  the  principle 
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of  the  slide-rule  follows  at  ouce  from  tlie  chapter  on  the  practi- 
cal theory  of  logarithmi5. 

Mathematical  functions  are  illustrated  and  explained  by 
means  of  graphs.  In  finding  areas  and  volumes  stress  is  laid 
on  Simpson's  rule,  but  in  the  writer's  opinion  it  would  be  better 
to  use  Wedde"s  rule.  The  importance  of  velocity-time  and 
force-space  curves  is  duly  emphasised.  The  chapter  on  graphs 
in  three  dimensions  should  prove  useful. 

The  explanations  are  sometimes  too  condensed.  For 
example,  when  explaining  potential  and  kinetic  energy  the 
reader  is  asked  to  consider  a  "  body  whose  weight  is  W  lb." 
No  definition  is  given  of  the  pound.  He  is  then  told  that  if 
we  call  ir/(/  mass  and  represent  it  by  M,  we  have 
Kinetic  energy  (in  foot  \h.)=iMv'. 
A  warning  should  be  given  that  this  definition  of  mass  is 
not  generally  accepted.  According  to  this  definition  M  is  not 
measured  in  pounds.  If  it  were,  ^Mv^  would  be  giveninfoot- 
poundals. 

This  book  will  prove  more  useful  for  teaching  in  class  than 
for  the  private  student.  An  able  teacher  will  be  able  to  pick 
out  and  amplify  those  portions  of  the  book  suitable  for  a 
particular  type  of  studpnt.  A.  R. 


"  Freezor"  Fan   Manufacture. 


There  are  "few  branches  of  the  electrical  industry  in  which  more 
rapid  strides  have  been  made  in  recent  years  than  that  concerned 
with  the  manufacture  of  ventilating  fans  ;  and  a  very  prominent 
position  in  this  comparatively  modern  development  is  occupied  by 
the  well-known  '•  Freezor  "  Fans  of  the  General  Electric  Com- 
pany. In  the  early  part  of  1912  the  "  Freezor  "  Fan  Works  was 
erected  at  Witton,  near  Birmingham,  and  from  that  time  many 
thousands  of  fans  for  otfices,  hotels,  ships,  railway  trains  and  count- 
less other  situations,  have  been  manufactured. 

A  special  study  has  been  made  by  the  company  of  the  various 
tyxws  required  in  modern  practice,  and  designs  suitable  for  desk, 
bracket  or  ceiling  use  are  available.  In  many  cases  the  same  fan 
can  be  adopted  for  any  two  or  all  three  of  these  purposes.  Again, 
particular  attention  has  been  given  to  the  oscillating  fan  which 
possesses  very  obvious  advantages.  The  needs  of  the  foreign 
market  have  been  kept  well  to  the  fore,  and  the  "  Koolah  "  three- 
blade  fan  with  a  54  in.  blade  has  attained  a  wide  popularity  in  India 
and  other  hot  countries.  But  it  is  the  processes  of  manufacture 
with  which  we  have  chiefly  to  deal. 


Fig.  l.^OsE  of  the  Mackine  Bays  in  the  "Freezor"  1''an  Works. 

Standardised  Methods  of  Production. 
Naturally  the  production  of  large  quantities  of  the  various  types 
of  fans  enables  wide  use  to  be  made  of  standardisation,  and  the  small 
number  of  jigs  and  tom])lates  employed  tenrls  to  avoid  complication, 
with  its  consequent  increase  of  working  costs.  Being  a  modern  works 
it  is  almost  superfluous  to  state  that  the  various  bays  are  so  arranged 
that  the  work  can  jirogress  from  one  stage  to  another  in  appropriate 
sequence  and  with  a  mininunu  of  transport.     Naturally,  very  light 


and  high-class  castings  are  required  for  these  small  machines,  so 
that  special  attention  has  to  be  devoted  to  them  in  the  foundrj-. 
The  castings  are  arranged  in  sets  in  the  castings  section  of  the  stores, 
and  issued  in  this  manner  to  the  machine  shop.  This  comprises 
two  220  ft.  bays  equipped  with  machine  tools  of  most  modern  design, 
many  of  which  are  automatic.  A  \iew  down  one  of  these  bays  is 
given  in  Fig.  1. 

The  machined  castings  are  again  issued  in  sets  to  the  enamelling 
shops,  so  that  the  stores  are  in  a  position  to  arrange  the  finished 
parts  in  sets  without  undue  confusion  oi'  dislocation  of  other  work 


Fig.  2. — General  View  of  the  Winding  Shop. 

in  the  earUer  stages  of  development.  Finally  a  regular  flow  of 
complete  sets  of  parts  for  each  type  of  motor  is  maintained  to  the 
assembly  benches.  This,  of  course,  makes  for  economy  in  output, 
and  avoids  any  confusion. 

At  the  same  time  that  the  rough  castings  are  issued  to  the  macliine 
shop  sheets  of  dynamo  steel  are  forwarded  to  the  press  shop.  The 
armature,  rotor  and  stator  stampings  produceji  in  this  shop  are  then 
re-issued  to  the  core  assembly  benches  for  building  up  on  spindles 
or  into  shells.  When  finished  these  parts  are  transported  to  the 
winding  shop  wliich  in  the  meantime  has  been  engaged  on  the 
windings  of  the  armature,  field  and  stator  coils  which  can  now  be 
assembled  on  the  cores.  Fig.  2  shows  a  \'iew  of  the  winding 
shop,  which  provides  employment  for  some  250  women  and  girls. 
In  their  work  they  are  assisted  by  much  ending  machinery,  many 
special  machines  having  been  designed  on  scientific  principles  to 
deal  with  the  peculiar  requirements  of  this  highly  speciaUsed  class 
of  work,  it  is  perhaps  needless  to  add,  with  highly  satisfactory 
results. 

Plating  and  Enamelldig  Processes. 

It  will  be  convenient  to  digress  at  this  stage  so  as  to  give  some 
account  of  the  various  plating  and  enamelling  processes  employed, 
for  it  is  highly  essential  that  each  fan  should  possess  a  thoroughly 
hich-class  finish.  It  is  possible  to  sujiply  fans  of  a  colour  to  har- 
monise with  any  surroundings  ;  white  and  nickel-plated  fittings 
add#onsiderably  to  their  ap])earanco.  Before  any  finishing  process 
can  Be  applied,  the  surfaces  of  the  various  parts  must,  of  course,  be 
thoroughly  cleaned  and  prepared.  This  preUminary  operation  is 
carried  out  by  means  of  suitable  emery  and  buffing  wheels,  and 
dressing  machines.  The  enamelling  shop  is  particidarly  well 
equipped,  part  of  the  available  space  being  devoted  entirely  to  white 
enamelling,  which  is  largely  in  favour  in  tropical  countries.  The 
liquid  enamel  is  sprayed  en  by  compressed  air,  special  protected 
compartments  being  reserved  for  this  process.  The  various 
enamelled  parts  are  then  placed  in  suitable  racks,  fitting  into  carriages 
which  can  very  easily  be  guided  into  ovens. 
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The  plating  and  dii)i)ing  section  is  equipped  with  a  seiies  of  vats, 
with  tlie  necessary  s%sitchgear  for  controlling  tlie  current  passing 
through  the  hquicl.  The  current  is  supplied  from  motor  generator 
sets.  A  view  of  one  of  the  rooms  devoted  to  this  work  is  shown  in 
Fig.  3. 

Blade  and  Guard  Manufactuke. 

The  blades  and  guards  are  all  made  at  W'itton,  every  blade  being 
produced  from  solid  brass,  not  sheet  iron  brassed  over.  The  vanes 
are  all  carefully  dished  to  give  a  definite  curvature,  as  determined 
by  experiments,  so  that  the  maximum  air  dehvery  is  given  with 
minimum  air  friction  loss.      They  are   riveted   to   a  stout  spider 
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J''l(;.   '-i.  —  l^LATING    AND    DIPPING    SECTION. 

this  construction  guaranteeing  a  rigid  structure  capable  of  with- 
standing any  requisite  air  resistance  without  warping  or  creaking. 
In  this  way  it  has  been  possible  to  obtain  very  high  air  deliveries 
without  increasing  the  noise  emitted  by  the  blade. 

Xot  the  least  important  part  of  a  desk  fan  is  the  guard.  The 
type  of  guard  suppUed  with  "  Freezor  "  fans  has  been  designed  in 
such  a  way  to  ensure  absolute  rigidity  and  freedom  from  noise  due 
to  eddies.  As  with  the  blade,  soUd  brass  is  used  throughout,  so 
that  any  of  the  foUo'n'ing  finishes  can  be  suppUed  :  (1)  Bright  brass 
finish  ;  (2)  nickel  plate  finish,  light  or  heavy  ;  (3)  oxidised  copper  ; 
(4)  oxidised  silver  ;  (5)  silver  plated  ;  and  (6)  sold  plated. 


tiflcate  has  been  appended  certifying  that  the  complete  machin^ 
has  passed  between  the  limits  fi.ved  for  watts  corrsumption  and 
volumetric  or  mechanical  efficiency.  Included  in  the  final  test  is 
a  long  period  of  full-load  running.  This  vigorous  test  together 
with  an  extensive  inspection  of  the  integral  parts  at  each  stage  in 
the  process  of  manufacture  must  obviously  guarantee  a  thorougUy 
high-class  and  satisfactory  article.  Finally,  each  fan  has  the 
blades  dismantled  and  is  packed  foi-  disjiatch. 


Progress  in  Stage  Lighting. 

Though  great  advances  have  taken  place  during  the  last  decade  in 
stage  construction,  scenery,  and  methods  of  production,  in  the  matter  of 
artificial  illumination  conditions  are  practically  the  same  as  they  were  a 
generation  ago  ;  but  the  sj'stem  of  lighting  recently  developed  by  the 
British  Thomson-Houston  Company  represents  a  development  that 
may  almost  be  termed  revolutionary.  It  will  not  be  denied  that  lighting 
is  an  enormously  influential  factor  in  the  production  of  modem  stage 
plays,  and  every  producer  realises  that  his  play  may  be  made  or  marred 
by  Ught.  As  a  rule  he  knows  exactly  what  he  wants  in  the  way  of  lighting 
effects,  but  until  recently  he  was  not  able  to  get  the  necessary  ajiparatus. 
for  there  has  not  hitherto  been  available  anj'  standard  range  of  lighting 
appliances  capable  of  providing  the  various  effects  required.  The 
lighting  equipment  of  the  average  London  theatre  consists  usually  of 
metal  troughs,  painted  wliite,  and  equipped  with  ordinary  metal  filament 
lamps.  In  order  to  obtain  colour  effects,  some  or  all  of  the  lamps  would 
be  dipped  in  lacquer.  It  is  hardly  necessary  to  point  out  the  defects  oi 
this  system,  but  the  new  B.T.-H.  system  of  stage  lighting  is  both  more 
effective  and  adaptable  than  the  traditional  method. 

DETAII.S  OF  THE  NeW  EQUIPMENT. 
Briefly  described,  the  new  equipment  is  a  combination  of  three  ele 
ments — the  X-ray  mirror  reflector,  the  Mazda  gasfiUed  lamp  and  a  metal 
framework  to  hold  colour  gelatine  slides.  The  required  numberof  units, 
each  consisting  of  a  lamp,  reflector,  and  colour  slide,  are  assembled  in  a 
specially-desimu'd   metal  trough.     The  equipment  is  supplied  hi  fou' 


The  various  parts  which  have  just  been  described,  together  with 
the  completely  wound  armatures  and  stators  and  other  accessories, 
are  carefully  inspected  and  tested  before  finally  being  dispatched 
to  the  assembly  benches.  An  illustration  of  the  pa,rt  of  the  work 
i-i  which  this  particular  operation  is  carried  on  is  show-n  in  Fig.  4. 
From  here  the  fans  are  passed  on  for  the  final  testing. 

Xot  a  single  motor  even  down  to  an  ordinary  9i  in.  desk  fan  or 
1  50  H.P.  motor,  is  allowed  to  pass  into  dispatch  iintil  its  test  cer- 


different  patterns--viz.,  concentrating  battens,  distributing  battens,  floats 
and  proscenium  strips.  The  concentrating  battens  are  intended  for  the 
intense  iUumination  of  particular  sections  of  the  stage.  They  are 
equipped  with  "  Jupiter  "  X-ray  reflectors  and  with  either  100  or  200  W 
Mazda  gasfilled  lamps.  Using  100  W  lamps,  this  form  of  batten  gives  a 
downward  illumination  of  1  000  c.p.  per  lamp,  so  that  a  batten  containing 
thirty  100  W  lamps  would  project  a  hghtof  30  000  c.p.  on  to  the  stage.  For 
the  general  illumination  of  the  stage,  distributing  battens,  eciuipped  with 
"  Scoop  "  X-ray  reflectors  and  100  or  60  W  Mazda  gasfilled  lamps  are 
recommended.  Special  "  E.60  "  X-ray  reflectors  and  GO  W  gasfilled 
lamps  are  used  in  the  float  and  proscenium  strip.  It  is  obvious  that  the 
efficiency  of  the  B.T.-H.  equipment  is  vastly  higher  than  that  of  the 
apparatus  orchnarily  used.  By  using  Mazda  gasfilled  lamps  instead  of 
vacuum  lamps  a  considerable  economy  in  current  consumption  is  achieved. 
The  X-ray  mirror  refiector  reflects  a  much  greater  proportion  of  the  light 
than  the  painted  troughs  hitherto  employed.  In  many  cases  the  instal- 
lation of  the  new  equipment  may  be  expected  to  bring  about  increases 
in  overall  efficiency  up  to  200  per  cent.  Another  advantage  is  that  a 
smaller  number  of  larger  lamps  can  be  used  thereby  reducing  the  cost 
of  replacement  and  maintenance.  As  it  is  not  necessarj'  for  the  lamps 
themselves  to  be  coloured  there  will  be  an  economy  in  handling  and 
consequent  breakage  to  which  lamps  are  commonly  exposed. 

Colour  Effects. 
In  the  B.T.-H.  system  coloureffects  are  obtained  by  the  useof  gelatine 
slides.  Over  the  mouth  of  each  reflector  is  fitted  a  sliding  frame,  into 
which  the  gelatine  is  shpped,  and  it  is  quite  a  simple  thing  to  change  the 
colours  as  desired.  With  a  fair  supply  of  gelatine  slides  of  various  tints, 
a  producer  can  get  any  colour  effect  desired,  and  can  change  from  one 
effect  to  another  in  a  few  seconds  by  the  substitution  of  one  set  of  slides 
for  another.  The  new  System  gives  colour  effects  which  have  hitherto 
been  thought  imiiossible.  The  system  has  already  been  installed  in  two 
of  the  leading  London  theatres,  and  the  eeiuipment  for  several  other 
theatres  is  being  made.  Further  information  on  the  subject  may  be 
obtained  from  the  Illuminating  Engineers'  Department  of  the  British 
Thomson-Houston  Companj'.  We  understand  that  the  company  is 
busy  with  the  manufacture  of  other  stage-lighting  appliances  which  are 
likely  to  cause  a  considerable  stir  in  the  theatrical  world.  The  illus- 
tration shows  a  B.T.-H.  X-rav  distributing  batten. 
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A   Moderu   Tyre   Press. 

A  now  do«ign  of  tjTv  prfss  lins  jiiist  UxMi  placed  on  tin-  luarkot  by 
Messrs.  HoLLrsc.<  Jt  tifOT.  Ltp..  of  Birmingham.  The  siK'cial 
(eatuK-  of  this  e<|uipmfiit,  which  we  illustrate  hen-with,  is  that  it  has 
an  open  slot  in  the  head  so  that  tyn-s  can  Ik-  lix«l  to  or  n-moved 
from  Koden  or  other  similar  wheels  without  takini;  the  wheels  off 
their  rtU>i.  The  framework  «f  the  press  consists  of  rolled  stool 
ri  .  while  the  .ylimh-r  is  of  cast-iron.       The  cast-iron 

n  ,>r  Hi  in.  in  ilmmeter  with  a  stroke  of  18  in.     The 

t.i  irv  4  ft.  in  diameter  and  an-  plactil  2  ft.  C  in.  a]>art 

l~  ;  true  tou'rther.     The  lalile  has  a  12  in.  hole  in  the 

c.  •   the  whe«-l  Ikiks  while  the  liiad  has  an  ii)x-n  slot  to 

ad:..  A  pn-ssure  up  to  154  or2lKt  tonsis  obtained  on  the 

table.  I  lie  pump  Ls  of  the  double  ram  ty|K>,  the  larf^•  ram  being 
used  for  rai-iiii;  the  press  quickly  and  the  small  ram  for  giving  high 
pre:isur>-i.  The  i. nisi  ruction  emlicHlies  Messrs.  Hollings  &  Guest's 
wellkii..\iii  f.  .iir  .  .iliimn  st.-,l  uinler  tyiv  of  frame  which,  it  is 
cluiiueil.    gno    Iijlitiiesv-i    combinetl    with    nui.\imum   strength.     A 


The   "Priory"  Distribution   Board. 

A  further  step  towaixls  simplificatiou  in  cleotrioal  wiring  work 
has  been  made  by  the  I'laoRY  Elkctric.\i,  Esoinekkino  Comp.\ny, 
Bath-stnt't,  Uirmiiigliam.  in  their  new  distribution  bonid  which  we 
illustntte  heri'with.  The  proctws  commences  by  fixing  two  anglu 
irons  to  the  wall  and  hinging  the  frame  supporting  the  fuse 
units  to  one  of  them  as 
is  clearly  .shown  in  the 
illustration.  The  service 
cables  and  distributoi-s 
are  then  connected 
and  the  fi-ume  is  swung 
back  and  held  in  place  by 
means  of  screws  which  fit 
into  two  pillars  cast  onthe 
ot  her  piece  of  angle  iron. 
The  sheet  steel  case  shown 
iu  the  recumbent  position 
in  the  illustration  is  then 
slipped  over,  being  faiit<Mi- 
ed  by  screws  into  the  sides 
of  the  angle-iron  supports. 
The  board  illustrated  is 
arranged  for  six  ways  with 
two  fuses  |K'r  way.  The 
cables  are  led  into  the  box 
through  an  insulated  sejia- 
rator,  an  asbestos  lillet 
being  fitted  between  th(< 
upijer  and  lower  row  of 
fuses.  The  sers-ico  cables 
are  ooimected  to  a  small 
bus-bar  to  wliioh  one  ter- 
minal of  each  fu.se  is  clamp- 
ed by  a  screw.     The  con- 

strUL-tion  of  the  board  is,  wo  are  iileased  to  note,  very  substantial 
and  all  jiarts  are  wisily  connected  uji  and  assembled.  It  may  Ik- 
|>oint»d  out  that  the  board  complies  in  every  detail  with  Home 
Ofliee  regulatlous, and  is  (luite  liicproof. 


The  "  Pkiory  "  DiSTWDtrTioN  Boaiid 
sirowiNO  MuTiion  ok  Fitting. 


View  or  .Susn  vKU  TvKE  n: 


runway  and  lifting  gear  is  fitted  to  me<t  the  needs  of  the  slot  head 
which  •ii.iMi'rt  the  wh»'«-l  and  axle  to  l»e  carried  right  into  the  centre 
of  the  pn^-*  Uble.  Considering  the  large  development  in_roa<l 
tran-fjiort  tlii-i  e<iuipment  should  lind  a  wiile  application. 


A  New  Telephone  Junction   Box. 

The  accompanying  illustration  ahows  a  new  telephone  junctioii 

box,  which  has  recently  been  placed  oti  the  market  by  Dictooraph 

Telephokks,  Ltd.     l'"or  many  years  this  box  has,  we  undcretand, 

been  successfully  used  in  their  dictoplione  telephone  installations 

by  some  of  the  largest  engineering  concerns  in  the  country,  and  it  is 

equally  useful  for  other   ajiparatus  which   reciuire  multi-core  cable, 

such  as  annunciators,  and  large  s>'stem8  of  bell  indicators  for  hotels. 

The  chief  featun;  of  the  box  is,  that  all  the  connections  are  soldered. 

Each  lug,  which  is  matle  of  heavy  tinned  wire,  will  take  three  con- 

-      --  ductors  and  each  junction  box  will  take  three  or  four  maiij  cables. 

There  is  ample  room  behind  the  base  of  the  junction  box  t<.  lace  aiitl 

i.vcs  *  GuzsT.  Ltd.  V      f^^  ^^^  gable,  and  when  fixed  to  the  wall,  the  cables  arc  entirely 

liidden,  only  the  soldered  ends  and  colour  code  beinglvisiblc  from 

end  to  end.  "* 


Rectifiers   for   a  French   Railway. 

■,        ,,^    p  ,.,.   .  ,  ,;,,.!  .-,  Ml' Mt    .f  'li>-  ni'T-vm-  n-'-tilicr  for  railwtiy  work 

y  placid 'with  th<- S.MiC.t6  Anonj-ni' 

io  dc  Fer  dii  Midi.     Tliis  contract  ik 

iibiit»tiun»  at  Pau,  Ivourdes,  Tartx'i", 

'ivciv  with  iiicpury  arc  nctillcn*. 

.  n  1 1'OO  k\V  n'Ctiliurset*  to  operate 

•  1575V.  Ea'h  net  consists  of  a  hinglc 

.li  tension  n-ctificrs  in  parallel.     Tin- 

;.l  01}  (WO  V  and  a  frequency  of  5f». 

,     to   the  d.c.  side  is  included  in  the 

j.jjity  f'jr  which    the   iectific-r«  arc  beint; 

s  .  hoiiFH  and  2<m  |xt  cent,  for  five  minuten. 

-.  Ltu..  who  repn.'«ent  this  end  of  Bnjwii. 

intry,  inform  us  that  the   progress    made 

claM  of  plant  is  very  marked,  somcthinjj 

.n  being  cither  installed  or  in  hand.     They 

rompnse  rv.ugiily  XJiJ»ui«.rate  rectifiers  giving  a  total  capacity  of  about 

imjOOOkW. 


DicToiiKArii  Telephone  Ju.sirios  Box. 
'  The  box  is  completely  enclosed  in  a  hardwood  cover,  which  can 
be  supplied  in  a  variety  of  fini.shcs  to  match  the  furniture  m  the 
room.  Not  the  least  interesting  feature  of  the  box  is  its  price,  which 
is  one-third  that  of  the  usual  box.  This  should  ensure  its  appeal 
to  a  wide  circle. 
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Adjustable   Pendants. 

The  accompanying  illustrations  are  examples  in  two  positions  of 
the  "  Adjustalite  "  pendants  which  have  been  placed  on  the  market 
by  the  Rhodes  FmrNO  Company,  Ltd.,  of  224,  Upper  Thames- 
street,  London.  The  standard  range  of  adjustment  is  from  1  in.  to 
18  in.,  but  the  fitting  can  be  made  in  special  sizes  to  order  and  in 
accordance  with  period  designs.     The  fitting  is  very  light  and  the 


(")  (*) 

The  '■  Adju.stalite  "  Pesdant  (a)  Raised,  (i)  Extended. 

adjustment  is  secured  by  sliding  the  pendant  holders  over  tubular 
guides.  It  is  wired  complete  with  lampholders  and  is  also  suppUed 
in  a  number  of  finishes,  including  poUshed  or  antique  brass,  oxidised 
copper  and  oxidised  silver.  The  same  company  are  making  a  table 
standard  for  ofSces  or  Ubraries  which  has  the  useful  feature  of 
containing  no  adjusting  screws  and,  while  it  has  a  firm  grip  and 
adjustment,  can  be  operated  with  one  hand. 


"M.  &  G.  Machine  Mining." 

Apart  from  their  other  activities,  Messrs.  Mavor  &  Coueson  are 
already  well  known  amongst  our  readers  as  the  pubUshers  of  an  exceed- 
ingly bright  and  well-got-up  house  magazine.  They  have  now  added 
bqth  to  their  responsibilities  and  their  pubhcations  by  the  issue  of 
"  M.  &,  C.  Machine  Mining,"  a  monthly  journal  which  is  designed  to 
promote  the  adoption  of  mechanical  conditions  in  the  mining  of  coal — ■ 
a  very  excellent  object.  As  is  pointed  out  in  the  opening  ecUtorial,  on  the 
achievement  of  the  task  of  economic  production  of  coal  depends  the 
livelihood  of  the  whole  of  the  population  of  this  country,  and  the  planning 
of  the  workings  to  permit  of  effective  use  of  labour-saving  appliances  is 
one  of  the  problems  of  efficient  management.  A  vital  factor  in  the 
increase  of  output  and  the  reduction  of  costs  must,  therefore,  be  a  great 
extension  of  the  employment  of  machinery,  but  additional  machinery 
will  be  of  little  avail  unless  measures  are  taken  to  ensure  the  full  output 
that  can  be  derived  from  its  systematic  application.  Details  of  the 
various  coal  cutters  made  by  the  firm  are  given,  the  descriptions  including 
features  not  only  of  their  design  and  construction,  but  of  their  operation. 


The  Victorian  Minister  for  Education  has  been  asked  by  the  Footscray 
(Victoria)  Technical  School  Authorities  to  convene  a  conference  of 
employers  nd  representatives  of  employees  to  discuss  the  subject  of 
APPRENTICESHIP.  Proposals  to  be  discussed  are  that  boys,  prior  to 
apprenticeship,  should  be  trained  for  not  less  than  three  years  in  a 
technical  school,  that  at  least  one-half  day  a  week  should  be  allowed  for 
apprentices  to  attend  technical  schools  in  their  employers'  time,  and  that 
a  central  committee  for  apprentices  should  confer  witji  leading  employers 
and  employees  interested  in  education,  and  draw  up  courses  of  work  and 
determine  the  number  of  boys  required  in  the  State  in  each  year,  and  see 
that  the  required  number  were  prepared. 


G.A.V.  Service   System. 

A  motor  car  is  all  right  until  it  goes  wrong,  and  that  is  all  a  great 
many  drivers  know  about  it.  The  same  may  be  said  about  the  battery 
lighting  systems  which  are  often  fitted  to  these  vehicles.  These 
incidental  troubles  which  always  occur  at  the  most  awkward  moments 
are  quite  irrespective  of  the  make  of  the  car  or  of  the  battery  fighting 
system,  and  it  therefore  behoves  motor-car  manufacturers  and  those 
who  make  batterj'  lighting  equipments  to  take  steps  to  see  that  the 
inconvenience  caused  by  these  breakdowns  should  be  reduced  to  at 
minimum.  We  are  glad  to  see  that  Messrs.  C.  A.  Vandebvell  &  Compan  V 
have  realised  this  by  instituting  an  interesting  service  system  in  con- 
nection with  their  motor-car  batterj-  fighting  equipment  business.  Messrs. 
Vandervell's  e.xperience  shows  that  in  a  majority  of  cases  trouble  with 
the  electric  system  of  a  car  can  be  traced  to  the  batteries  and  they  have 
therefore  made  arrangements  with  the  Willard  Storage  Battery  Company 
to  render  service  to  motorists  throughout  tlie  British  Empire,  except  in 
Canada,  which  is  already  dealt  with  by  the  Willard  Company.  With 
every  car  equipped  with  C.A.V.  electric  batteries  there  is  suppfied  a 
card  which  entitles  the  owner  to  have  his  batteries  periodically  inspected 
and  kept  in  order  for  90  days,  free  of  charge,  at  a  C.A.V.  service  station. 
At  every  station  too  there  is  a  man  who  has  been  through  a  period  of  train  - 
ing  at  the  C.A.V.  factory,  and  every  C.A.V.  service  station  is  capable  of 
deafing  with  any  trouble  from  which  a  battery  can  possibly  suffer,  and 
even  replacements,  if  necessary,  can  be  made  without  reference  to  the 
factory.  In  the  past  many  battery  troubles  have  arisen  because  the 
owner  had  no  conveniently  available  means  of  getting  his  batteries 
attended  to  by  a  capable  expert,  but  under  the  new  C.A.V.  system  this 
will  no  longer  be  the  case. 


A   Paper-Testing  Device. 


An  instrument,  known  as  the  Elmendorf  paper  tester,  which  measures 
the  tearing  strength  of  all  kinds  of  paper  and  used  in  America  for 
measuring  the  strength  of  insulating  paper,  is  (according  to  the 
"  Electrical  Review  "  of  Chicago)  being  placed  upon  the  market  by  the 
Thwing  Instrument  Company,  of  Philadelphia. 

The  strength  of  paper  is  commonly  judged  by  tearing  it  with  the 
hands,  and  the  Elmendorf  tester  does  the  same  thing,  but  measures 
the  average  force  required  to  tear  a  considerable  length  of  the  paper. 
The  illustrations  show  how  the  instrument  operates.  A  strip  of  heavy 
paper,  or  several  strips  of  fighter  paper,  are  first  cut  to  a  standard  width 
on  a  simple  paper-cutter  with  a  gauge.  The  swinging  sector  of  the 
instrument  is  lifted  70  deg.  and  rests  against  the  sjiring  stop  ;  the 
samples  are  dropped  into  the  two  jaws  and  clamped  fast  by  the  set 
screws.  The  right-hand  jaw  is  part  of  the  fixed  support  and  corresponds 
to  the  thumb  and  finger  of  the  right  hand  ;  the  left  hand  jaw,  correspond- 
ing to  the  left-hand  thumb  and  finger,  is  on  the  moving  sector.  With 
the  specimen  in  position  the  knife  handle  is  dejjressed,  cutting  a  slit 
in  the  specimen  which  determines  an  exact  length  left  to  be  torn.  The 
friction  pointer  is  set  against  a  fixed  stop  and  the  spring  stop  released, 
allowing  the  sector  to  descend  by  gravity  and  tear  the  pajjer.  Owing 
to  the  resistance  offered  by  the  paper  the  sector  will  not  swing  to  70  deg. 
on  the  opposite  side,  but  to  a  position  depending  only  on  the  strength 
of  the  paper  and  the  length  of  the  tear.     This  position  is  sho^rn  on  the 


Fio.  1. — Elmendorf  Paper 
Tester  with  Specimen  in 
Position  Ready  TO  BE  Torn. 


Fio.  2. — -Testbe  showing 
Torn  Specimen  with 
Pointer  Indic.\ting  Force. 


dial  by  the  pointer.  By  resetting  the  sector  and  pointer  and  moving 
the  specimen  an  inch  to  the  left  the  test  may  be  repeated  in  a  few 
seconds.  Papers  of  uniform  strength  will  give  repeated  indications 
agreeing  very  closely. 
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Obituary. 

Mr.  Peter  Cooper  Hewitt. 

We  regret  to  record  tlie  death  of  Mr.  Tetek  Cooper  Hewitt, 
which  occurred  at  the  American  Hospital,  Xeuilly  (Paris),  on  the 
2.5th  ult.,  from  pneumonia,  following  an  operation  for  intestinal 
trouble.  Jlr.  Hewitt,  who  was  60  years  of  age,  was  a  son  of  A.  S. 
Hewitt,  a  former  Mayor  of  New  York  and  a  member  of  Congress. 
He  was  educated  at  the  Stevens  Institute  of  Technology  and  at 
Colmnbia  University.  In  spite  of  the  fact  that  he  inherited  a  very 
large  fortune  from  both  his  parents,  he  devoted  himself  to  scientific 
research  and  succeeded  in  acquiring  an  international  reputation. 

Although  Mr.  Cooper  Hewitt  is  perhaps  best  known  in  Europe  in 
connection  with  the  development  of  the  application  of  mercury 
vapour  apparatus — viz.,  the  Cooper  Hewitt  lamp  and  the  mercury 
arc  rectifier  for  the  conversion  of  alternating  to  duect  current, 
for  the  manufacture  and  sale  of  which  he  founded,  in  collaboration 
with  Mr.  Geo.  Westingho\ise,  the  Cooper  Hewitt  Electric  Company 
of  New  York  and  the  Hewittic  Electric  Company  of  London — he  was 
also  a  contributor  to  scientific  discovery  in  a  diversity  of  fields,  from 
wireless  telegraphy  and  telephony  to  a  special  process  for  the  elec- 
trical welding  of  steel.  In  1903  the  degree  of  Honorary  D.Sc.  was 
conferred  on  him  by  Columbia  University.  He  was  a  director  of 
several  mining,  railway  and  electrical  companies,  and  he  was  also 
associated  with  philanthropic  institutions,  and  with  many  organisa- 
tions for  the  encouragement  of  art.  Mr.  Hewitt  was  a  member  of 
various  American  learned  societies  and  clubs,  including  the  Society  of 
Xaval  Architects  and  Marine  Engineers,  and  the  Inventors'  Guild. 


**X-Ray   Scoopette"   Fittings. 

The  latest  enterprise  of  the  British  Thomson-Hotjston  Com- 
PAXY  is  illustrated  herewith  and  described  below.  In  a  happy  blend 
of  science  and  slang,  it  has  been  called  the  "X-ray  Scoopette" 

fitting,  and  has  been 
designed  to  meet  the 
demand  for  a  ne^t 
and  effective  lighting 
unit  suitable  for  use 
in  show  cases  and 
windows  that  cannot 
be  lighted  from  the 
top.  This  fitting,  of 
which  we  illustrate 
an  example  {see 
Pig.  1),  consists  pf  a 
Scoopette  X-ray  re- 
flector ;  i  n  other 
words,  a  diminutive 
edition  of  the  firm's 
standard  window 
lighting  X-ray  re- 
flector, a  polished 
nickel  or  Florentine 
bronze  casing  and 
a  bayonet  lamp- 
holder.  Any  size  of 
ilazda  Navy  bulb 
lamp  may  be  used  in 
the  fitting,  and 
these  lamps,  be- 
sides Ticing  more 
efficient  and  durable, 
are,  it  is  claimed,  very  neat  in  appearance.  The  combination  is,  in 
fact,  suitable  and  efficient  for  lighting  jewellery,  hosiery,  and  other 
windows  where  close  dressing  is  an  invariable  rule,  and  for  the  illumi- 
nation of  show  cases,  small  counters,  pictures  and  music  stands.  Fig.  2 


illustrates  a  type  of  bracket  which  has  been  designed  to  facilitate  the 
fixing  of  the  littinc  to  a  wooden  beading  or  windows.  Other  brackets 
allow  a  similar  ti.xing  to  a  steel  bar  or  aglass  shelf  to  be  easily  effected. 


Benn  Brothers  Annual  Meeting. 

The    annual    meeting  of  the   shareholders  of    Benn  Brothei-s,   Ltd. 
(proprietors  of  The  Electrician  and  numerous  other  trade  and  technical 
journals),  was  held  on  Friday,  August  26,  at  8,  Bouverie-street,  E.G. 
The  Chairm.4x's  Speech. 

In  moving  the  adoption  of  the  report  and  balance  sheet  the  chairman 
(Sir  John  Benn)  said  : — 

Our  accounts,  presented  herewith,  faithfully  summarise  the  gratifying 
figures  for  the  past  year.  They  cannot,  however,  give  any  adequate 
idea  of  the  great  amount  of  loyal  and  painstaking  labour  involved  in 
producing  the  numerous  publications  owned  by  the  Company.  They 
make  clear  that  to  secure  anything  like  pre-war  profits  a  largely  in- 
creased turn-over  is  now  indispensable.  This  year,  as  the  net  result 
of  their  considerable  investment,  the  shareholders  receive  a  sum  of 
£11  307.  To  secure  this,  no  less  than  £180  000  has  passed,  in  one  way 
or  another,  to  wage-earners,  and  appro.ximately  £20  000  to  the  National 
Treasury.  Reductions  of  wages  are  in  the  air,  and  it  may  be  perhaps 
assumed  that  tliis  £180  000  will  grow  less.  I  do  not  think  so.  It  is 
true  that  this  large  item  represents  the  highest  wage  standard  extant 
in  our  industry,  but  in  my  judgment  any  wage  reduction  will  really 
result  in  a  total  increase  of  this  laboiir  item.  Since  the  Armistice  all 
publishing  business  has  been  greatly  handicapped  by  the  extravagant 
cost  of  materials  and  production.  Once  these  costs  again  approximate 
to  the  normal  we  shall  be  encouraged  largely  to  extend  our  operations 
and  so  largely  to  increase  our  contribution  to  the  total  wages  fund. 
There  is,  indeed,  no  limit  to  the  expansion  of  our  activities  once  reason 
is  restored  in  the  cost  of  paper  and  printing.  Our  aim  has  been  not 
only  to  keep  up  our  modest  dividend,  but  to  sell  our  journals  and  ad- 
vertising space  at,  approximately,  pre-war  rates. ,  The  enterprise 
which  tries  to  save  itself  by  putting  up  prices  is  in  peril,  as  some  current 
public  examples  show.  It  is  true  that  we  are  doing  a  business  of, 
roughly,  a  quarter  of  a  million  a  year,  and  our  dividend  is  much  the  same 
as  when  we  did  half  that  turnover.  But  this  broadening  of  our  base 
is,  I  am  sure,  all  to  the  good. 

Thanks  to  an  accomplished  and  indefatigable  staff,  so  largely  in 
partnership  with  us,  we  are,  despite  the  devastating  war  period,  in  a 
position  never  excelled  in  our  history.  Nowadays  the  business  man 
is  so  oppressed  by  the  daily  inquisition  of  an  assertive  bureaucracy 
that  he  has  neither  the  time  nor  the  incUnation  to  consider  the  gen"ral 
outlook.  The  present  rate  and  manner  of  taxatiim  offers  a  premium 
to  bankruptcy  and  unemployment.  As  an  examiile  there  is  this  recent 
Corporation  Tax.  It  introduces  a  new  trade- destrojing  principle  into 
taxation.  It  is  a  tax  upon  industry  as  industr\-,  and  that  upon  the  most 
beneficent  part  of  industry,  namely,  joint-stock  enterprise. 

A  Bakometer  of  Bkitish  Industry. 

Our  publishing  imdertaking  may  claim  to  be  a  barometer  of  British 
industry.  As  adding  to  this  world  knowledge  I  refer,  with  no  Uttle 
pleasure,  to  the  visit  to  America  paid  by  our  Managing  Director 
America  is  a  country  which  has  set  an  example  to  the  world  in  her 
quick  recovery  from  war-time  measures.  Our  Managing  Director's 
careful  and  authoritative  reports  on  commercial  conditions  there  have 
proved  and  continue  to  prove  of  inestimible  value  to  us.  America,  of 
course,  has  her  own  methods,  and  I  am  not  convinced  that  they  are 
always  necessarily  ap])licable  to  our  own  problems,  but  one  clear  point 
seems  to  have  been  revealed  by  every  American  business  man  with 
whom  Mr.  Benn  came  in  contact,  and  that  was  that  no  such  recovery 
could  have  been  made  if  American  commerce  had  been  handicapped 
as  British  commerce  is  handicapped  by  State  interference  and  taxation 
on  our  scale. 

If  the  State  devotes  its  energies  to  a  wise  economy  instead  of  harassing 
business  in  this  and  like  manner  the  barometer  will  soon  show  "  set 
fair."  The  trade  of  this  country  has  passed  through  a  period  which 
may  be  described  as  little  short  of  revolution,  and  yet  its  framework 
remains  intact.  Industrial  master  men,  whether  in  the  counting  house 
or  the  workshop,  are  growing  to  understand  and  trust  each  other, 
and  higher  production  is  in  sight.  Such  a  wise  pull-together  poUcy 
will  mean  vast  and  growing  prosperity  for  this  nation  of  shop-keepers. 
The  statesmarJike  attitude  of  the  great  majority  of  trade-union  bodies 
towards  the  re-adjustment  of  values  now  taking  place  gives  the  firmest 
assurance  of  determination  to  maintain  our  British  reputation  aa  the 
leaders  of  the  industrial  world. 

BlTREATJCRACy   MuST   Go. 

It  is  not  to  labour  but  in  another  direction  that  we  have  to  look 
for  the  greatest  obstacle  to  activity  and  progress  which  now  bars  the 
industrial  patlL  The  bureaucrat  must  be  swept  out  of  the  way.  It 
is  not  so  much  a  question  of  anti-waste  as  anti-humbug.  The  waste  is 
bad  enough,  but  the  humbug  is  far  worse.  Every  business  man  can 
give  numerous  instances  of  openings  for  trade  and  employment  of  which 
ho  can  make  no  use  because  ho  does  not  know  and  cannot  discover 
what  arc  the  regulations  that  stand  in  his  way.  There  is  a  good  deal 
of  talk  of  the  safeguarding  of  industries.  EngUsh  commerce  has  for 
centuries  provided  all  the  safeguard  that  the  nation  has  enjoyed,  and 
does  not  now  require  to  be  safeguarded  at  its  own  expense  by  the 
■eighty  Government  Departments  which  never  have  and  never  Tvill 
and  never  can  do  anything  to  facilitate  that  proptress  and  expansion 
u))on  which  the  well  being  of  every  one  of  us  depends. 

The  public,  when  it  thinks  of  trade  and  industry,  is  apt  to  forget 
that  the  bulk  of  our  business  is  not  transacted  by  the  big  an-'  successful 
concerns  who  monopolise  the  commercial  reports  in  the     .-wspapers. 


September  2,  1921. 


THE  ELECTRICIAN. 


302 


but  by  the  20  000  house  furnishers,  the  2-t  000  ironmongers,  the  40  000 
fruit-growers,  and  the  hundreds  of  thousands  of  small  tradesmen  out 
of  whom  will  come  the  big  concerns  of  the  next  generation.  A  large 
proportion  of  the  time  of  all  these  people  is  still  occupied  in  answering 
the  questions  of  functionaries  who  were  appointed  to  win  the  war  and 
remain  to  lose  the  peace.  The  time  has  come  to  adopt  a  new  slogan, 
not  anti-waste,  for  "that  is  merely  negative,  but  a  more  comprehensive 
motto,  which  will  include  this  desirable  purpose  and  build  upon  it. 
"  Back  to  business  "  should  be  our  watchword,  and  if  we  adopt  it  and 
act  upon  it  now,  the  world  is  at  our  feet.  We  have  every  reason  to 
join  the  optimists. 

The  report  (showing  a  profit  of  £24  S36  and  providing  for  a  dividend 
of  15  per  cfent.  for  the  year)  was  adopted,  and  Mr.  F.  H.  Elliott  and 
Mr.  C.  E.  Hughes  were  re-elected  directors. 


Visit  of  Mr.  Forbes  Mackay  to 
Sngland. 

Mr.  H.  R.  Forbes  M.^ckay,  General  Manager  of  the  Electricity 
Department,  has  been  instructed  by  the  City  Council  of  Sydney,  N.S.W., 
to  visit  Great  Britain  and  America  for  the  purpose  of  making  himself 
acquainted  with  the  latest  developments  in  electricity  supply  systems. 
Mr.  Mackay  expects  to  arrive  in  London  about  the  middle  of  October. 
He  will  make  his  headquarters  at  the  office  of  Messrs.  Preece,  Cardew 
&  Rider,  8,  Queen  Anne's  Gate.  As  is  well  known,  the  Sydney  under- 
taking is  a  very  large  one.  The  capital  expenditure  is  already  nearly 
£4  500  000,  and  the  annual  revenue  approximately  £1  000  000.  There 
are  more  than  50  000  consumers  and  a  total  connected  load  of  over  • 
130  000  kW.  The  observed  greatest  demand  is  about  40  000  kW.  Ill 
the  12  months  ending  May  31,  1921,  there  were  12  041  new  consumers 
connected.  Mr.  Mackay  has  reported  to  the  Sydney  Council  that  the 
next  main  generating  unit  installed,  which  it  is  proposed  shonld  be  of 
about  16  000  kW,  will  fill  up  the  whole  of  the  space  available  on  the  site 
of  the  existing  power  house,  and  that,  therefore,  by  about  1925  a  new 
power  house  should  be  in  operation.  It  is  largely  in  connection  with 
the  design  of  this  proposed  new  power  house  that  Mr.  Mackay  is  making 
his  visit  to  Great  Britain  and  America.  He  is  specially  interested  in  :  (a) 
The  economy  and  effectiveness  under  different  conditions  of  pulverised 
coal  as  fuel ;  (6)  the  automatic  protection  of  high-tension  cables  ;  (c) 
modem  designs  of  liigh-tension  switchgear  ;  (d)  the  latest  developments 
in  diSerent  types  of  automatic  stokers  ;  (e)  steam  turbines,  particularly 
the  maximum  rating  up  to  which  a  3  000  revs,  per  min.  machine  can  be 
carried  with  safety  ;  (/)  the  use  of  extra-high-steam  pressures  in  boilers  ; 
and  (e)  methods  of  disposing  of  ash  and  clinker  where  coal  is  burned  in 
large  quantities. 

We  have  no    doubt   that   a    very  warm  welcome  will  be  given  to 
Mr.  Mackay. 


Iceland's  Watei*  PoM^er. 


The  new  electricity  works  at  Reykjavik  in  Iceland  have  just  been 
opened,  and  in  spite  of  the  cost  of  the  works  (nearly  kr.3  000  000),  it  has 
been  found  possible  to  supply  the  town  with  electricity  more  cheaply 
than  hitherto  at  75  ore  per  kWh.  The  works  contain  two  dynamos, 
one  developing  1  000  H.p.  and  the  other  500  H.p.,  which  are  driven  by  the 
comparatively  small  stream  of  the  Elhderaa,  a  few  kilometres  outside 
the  town  of  Reykjavik.  The  works  at  Reykjavik  represent.  Renter's 
Copenhagen  correspondent  states,  but  a  fraction  of  the  power  which  could 
be  obtained  from  the  great  Icelandic  falls.  Two  water-power  com- 
panies exist  in  the  island  at  present,  one  Danish-Icelandic,  the  other 
Norwegian-Icelandic,  and  together  it  is  estimated  they  control  streams 
capable  of  producing  miUions  of  horse-power.  The  problem  at  present 
is  to  find  use  for  the  immense  power  which  could  so  easily  be  produced. 


The  "Terra-Grip"    Continuity   Clip. 

The  Simplex  "  Terra-Grip  "  Continuity  System,  of  which  we  have  just 
received  particulars,  has  been  introduced  to  provide  a  cheap  means  of 
effecting  penuanent  electrical  conductivity  in  light  gauge  unscrewed 
installations.  To  do  this  each  outlet  of  every  fitting  is  equipped  with  a 
drilled  and  tapped  boss  for  ousing  a  special  cup-shaped  steel  screw. 
After  the  conduit  is  erected  this  screw  is  driven  home  so  that  its  cupped 
nose  expands  and  makes  a  good  earthing  contact  with  the  conduit. 
At  the  same  time  the  screw  is  automatically  locked  in  position,  so  that  it 
does  not  loosen  under  vibration. 

The  device,  which  should  prove  exceedingly  useful,  is  marketed  bv 
Simplex  Cokduits,  Ltd. 


The  Postmaster-General  calls  attention  to  the  fact  that  the  postage 
ON  LETTERS  for  aU  foreign  countries,  except  the  United  States  and 
Tangier,  is  3d.  for  the  first  ounce  and  Ud.  for  each  succeeding  ounce. 
The  postage  to  all  British  possessions,  to  H.M.  troops  and  ships  on 
foreign  stations  and  to  the  United  States  and  Tangier,  the  letter  rate 
is  2d.  for    ..e  first  and  Ud.  for  each  additional  ounce. 


N.S.W.  Hydro-Electric  Works. 

The  report  of  Mr.  Wm.  Corin,  chief  engineer  of  the  New  Sotjth  Wales 
Department  of  Public  Works  Electrical  Engineering  Branch  for 
the  year  ended  .June  30,  1920,  states  that  the  volume  of  work  dealt  with 
greatly  increased,  owing  to  the  passing  of  the  Hydro-Electric  Develop- 
ment Act  and  the  Local  Government  Act,  as  the  former  resulted  in  the 
preparation  of  plans  for  the  Barren  Jack  and  Nymboida  jjower  stations, 
and  the  latter  caused  a  great  number  of  municipal  proposals  to  be  re- 
'  ferred  to  Mr.  Corin.  The  investigation  of  the  water-power  of  the  State 
was  continued,  and  further  surveys  are  to  be  made.  The  final  scheme 
for  the  Snowy  River  power  undertaking  shows  that  24  000  kW  can  be 
obtained  for  a  capital  outlay  of  £2  000  000  and  an  annual  expenditure 
of  about  £150  000.  The  data  collected  indicates  that  the  Clarence  river 
project  will  provide  80  000  h.p.  H  the  Kiewa  jiower,  in  Victoria,  were 
developed  and  connected  with  the  Hume  power  in  N.S.W.  less  conser- 
vation would  be  required,  and  the  matter  should  be  decided  upon  after 
conference  with  the  Victorian  Electricity  Commissioners.  In  Mr.  Corin's 
opinion  the  importance  of  utihsing  the  power  resources  of  the  State 
cannot  be  over-estimated,  as  the  Government  has  had  to  refuse  an 
application  for  power  to  the  extent  of  5  000  h.p.  for  the  manufacture 
of  aluminium,  and  there  are  continual  inquiries  for  ijower  from  parties 
interested  in  electrothermic  and  electrolytic  manufactures.  In  regard 
to  the  Barren  Jack  scheme,  wliich  the  Government  has  definitely  decided 
to  carry  out,  there  is  within  a  radius  of  less  than  100  miles  an  immediate 
demand  for  some  9  million  units  per  annum,  with  a  maximum  demand 
of  about  2  000  kW,  while  within  easy  transmission  distance  there  is  a 
demand  of  15  million  units  and  a  maximum  demand  of  4  250  kW. 
Tenders  have  been  invited  for  the  plant  for  the  Nymboida  scheme, 
designed  to  meet  a  load  of  500  kW  and  a  demand  of  about  one  million 
units  per  annum  at  the  outset,  as  well  as  the  much  larger  undertaking 
in  the  Clarence  river,  of  which  it  will  form  the  first  instalment. 

It  is  stated  that  there  is  urgent  need  of  legislation  to  prevent  the  State 
experiencing  disadvantages  which  have  resulted  in  other  countries  where 
sujiply  from  unrelated  sources  has  been  allowed  to  go  on  unregulated, 
to  correct  which  has  necessitated  the  expenchture  of  large  sums  of  money. 
Particulars  are  given  of  various  municipal  electric  supply  schemes,  the 
steps  taken  by  the  department  in  regard  to  these,  and  also  of  the  works 
carried  out  at  Port  Kembla,  and  on  the  Port  Kembla,  Cordeaux  Dam 
and  Avon  Dam  transmission  and  telephone  lines,  and  the  electrical 
inspection  of  mines,  &c. 


Hydro-Electric  Power  in  Sweden. 

In  a  report  received  by  the  Department  of  Overseas  Trade  from  Mr. 
H.  Kershaw,  Commercial  Secretaiy  to  H.M.  Legation  at  Stockholm,  a 
general  outline  is  given  of  the  work  being  carried  out  ^y  the  Swedish 
Waterfall  Board  in  regard  to  the  State  provision  of  electricity  generated 
by  water  power. 

The  present  power  station  at  TroUhattan,  Mr.  Kershaw  states,  consists 
of  eight  turbines  of  12  500  H.p.  each  and  five  of  13  200  H.P.  each,  or  an 
aggregate  of  166  000  H.p., "but  allowing  for  the  variation  of  the  load  the 
maximum  capacity  may  be  put  at  about  105  000  kW.  The  total  energy 
delivered  from  this  station  in  1920  amounted  to  431  500  000  kWli. 
The  height  of  the  fall  at  the  works  is  30  metres,  and  the  volume  of  water 
varies  from  300  to  900  cubic  metres  per  second,  the  average  fall  for  the 
past  two  years  being  500  cubic  metres  per  second.  There  are  12  sub- 
stations equipped  to  transform  down  from  50  000  V  to  20,000  and 
10  000  for  country  purposes  mostly,  and  down  to  6  000  or  3  000  for  use 
in  cities.  Gothenburg,  for  example,  takes  energy  at  6  000  V.  The 
farthest  transforming  station  is  situated  at  Skofde,  a  distance  of  about 
100  kilometres  (62  miles).  The  total  value  of  the  station,  including  the 
water,  is  about  Kr.  58  500  000.  The  income  derived  from  the  supply 
of  electric  energy  in  1919  was  Kr.  5  398  000.  Most  of  the  cables  are  of^ 
copper,  but  a  few  10  000  V  cables  are  of  aluminium.  In  the  course  of 
the  nest  few  years  it  is  hoped  to  link  up  the  TroUhattan,  Alfkarleby  and 
Motala  hydro-electric  works  more  closely.  In  course  of  time  a  second 
station,  equal  in  size  to  the  present  one,  will  probably  be  built  at  TroU- 
hattan. 

Work  on  the  construction  of  the  electric  generating  station  and 
damming  operations  at  Motala  were  begun  in  October,  1918,  and  it  is 
expected  that  they  will  be  completed  in  April,  1922.  The  estimated 
cost  of  the  undertaking,  with  two  turbines  working  and  foundations 
ready  for  the  installation  of  three  other  turbines,  is  Kr.  12  000  000. 
Arrangements  are  being  made  to  operate  eventually  five  turbines,  each 
of  6  000  H.p.  which  wiU  be  cUrect-eoupled  to  the  dynamos.  Three-phase 
current  will  be  generated  at  6  000  V.  (50  periods)  which  will  be  trans- 
formed up  to  70  000  V  for  long-distance  transmission. 

Lake  Wetteni,  which  has  an  area  of  2  000  sq.  kilometres,  is  very  irre- 
gular and  is  conaiderably  broken  up  in  its  descent  to  Lake  Boron.  Very 
extensive  embankments  are  being  constructed,  and  a  lake  wiU  eventuaUy 
be  formed  just  above  the  electric  power  house.  The  water  wiU  then  be 
level  with  Lake  Wettem  and  there  wiU  be  a  faU  of  15  metres  (compared 
with  30  metres  at  TroUhattan  and  50  metres  at  Porjus)  of  water  to  the 
turbines.  The  average  supply  of  water  for  one  turbine  wiU  be  40  cubic 
metres  a  second.  When  in  operation  this  new  power  station  wiU  serve 
as  an  auxiliary  station  to  Alfkarleby.  In  order  to  expedite  operations 
work  is  being  conducted  in  two  shifts  of  eight  hours  each  per  day. 


f2 


304 


THE  ELECTRICIAN. 


September  2,  1921. 


Electricity  Supply. 

The  charge  for  electricity  at  B.\Tii  has  been  increased  by  Id.  per  unit. 

A  scheme  is  being  developed  to  utilise  water  power  for  providing 
electric  lighting  for  Cookham. 

CLACTON-o.N--i)E.4  Urban  Council  has  ajjplied  for  sanction  to  a  loan  of 
£2  000  for  electricity-purposes. 

Sanction  has  been  obtained  by  Hasting;!  Corporation  to  a  loan  in 
order  to  extend  the  generating  station. 

At  Strichkx,  Aberdeenshire,  a  company  has  been  formed,  with  a 
capital  of  £;}  oOO  to  light  the  village  with  electricity. 

\Vrexham  Town  Council  have  approached  the  North  Wales  Powe'' 
Company  regarding  terms  for  the  supply  of  electricity  in  bulk. 

Dorchester  Corporation  has  applied  to  the  Electricity  Commissioners 
for  permission  to  generate  and  supply  electricity  within  the  town. 

Subject  to  the  approval  of  the  Electricity  Commissioners  Sale  Urban 
Council  has  agreed  to  take  a  bulk  supply  from  Manchester  Cor- 
poration. 

An  inquiry  is  to  be  held  in  November  into  the  application  of  Ulverston 
Urban  Council  for  i)crmission  to  undertake  an  electricity  supply 
scheme. 

Peterborough  Electricity  Committee  has  made  application  to  extend 
the  area  for  the  supply  of  electricity  to  districts  outside  the  present  boun- 
dary. 

Oswestry  General  Purposes  Committee  has  recommended  the  Town 
Council  to  purcha.se  the  undertaking  of  the  Electric  Light  &  Power 
Company. 

The  Chester  Rural  District  Council  has  authorised  its  Electricity 
Committee  to  confer  with  the  Chester  Corporation  Electrical  Engineer 
on  the  question  of  the  formation  of  a  joint  distributing  authority. 

Sanction  has  been  granted  Haslingden  Corporation  to  borrow  £10  000 
for  elect  ricity  purposes,  to  be  made  up  as  follows  : — Main  service  £7  000, 
repayable  in  25  years ;  district  stations,  £3  000,  repayable  in 
20  years. 

Southport  Corporation  has  decided  to  apply  to  the  Electricity  Com- 
missioners for  a  licence  to  supply  electricity  to  the  part  of  Kew  district 
wliich  is  within  the  jurisdiction  of  the  West  Lancashire  Rural  District 
Council. 

The  generating  plant  at  Mile  End  Workhouse  is  to  be  scrapped  and 
the  buildings  to  be  supplied  with  electricity  from  the  Borough  Council's 
mains,  ^■arious  alterations  and  additions  will  necessitate,  it  is  stated, 
an  initial  outlay  of  about  fH  000. 

AsHiXGTON  Property  Owners'  and  Ratepayers'  Association  has  de- 
cided to  ask  the  Ministry  of  Health  to  hold  a  public  inquiry  before 
sanctioning  the  proposed  agreement  between  the  Urban  District  Council 
and  an  electric  supply  concern  for  the  lighting  of  the  district. 

The  return  to  the  pre-war  scale  of  lighting  the  streets  of  Rochdale 
was  discussed  at  a  recent  meeting  of  the  Gas  and  Electricity  Committee, 
but  as  this  would  mean  an  addition  of  4d.  to  the  rates  the  matter  is  to  be 
referred  to  the  General  Purposes  Committee,  who  would  have  to  meet 
the  cost. 

Keith  Town  Council  have  appointed  Mr.  M'Ewan,  consulting  engineer 
of  Gla.sgow,  to  make  fuU  inquiries  into  the  possibilities  of  an  electric 
scheme  for  Keith,  submit  a  report  and  get  the  opinion  of  the  electors 
on  the  question.  Baillie  Cay  and  Councillors  Cooper  and  Matliieson  have 
been  made  members  of  the  Electricity  Committee. 

Would-be  users  of  electricity  at  Ipswich  are  complaining  of  the 
absurdity  of  the  proposal  of  the  Town  Council  to  open  a  showroom 
in  the  centre  of  the  town  with  a  view  to  popularising  the  use  of  electricity 
for  domestic  purposes,  when  prospective  users  are  informed  by  the 
])owers  that  be  that  "  they  regret  they  ara  u.-iable  to  supply  the  current 
owing  to  the  cost  of  laying  the  neces.sary  mains." 

Owing  to  the  greatly"  increased  revenue  during  the  last  12  months 
South  Shield.s  Electricity  Committee  announce  a  reduction  on  the  present 
tariff  charges  fn>m  874  to  75  per  cent.  The  undertaking,  after  meeting 
all  running  and  standing  charges,  shows  a  credit  balance  of  £l(i438. 
To  this  is  to  be  added  £424  realised  from  the  sale  of  scrap  material, 
and  about  £100  profit  obtained  from  the  sale  of  electrical  appliances, 
making  a  total  of  £16  958. 

Matlock  Council  last  week  considered  the  report  of  Messrs.  Grime  & 
Frith,  consulting  engineers,  of  Manchester,  on  the  suggestion  by  Mr.  D.  P. 
Reason,  that  electricity  for  the  district  could  be  secured  from  turbines 
placed  in  the  river  Derwent  at  Collingwood  stream,  wliich  lies  at  the 
Matlock  end  of  the  dale.  It  has  been  ascertained  that  the  colotir  works 
in  Matlock  Dale  could  take  the  whole  flow  of  the  river  Derwent  at  its 
present  level.  The  Ugures  of  the  scheme  are  not  to  be  published 
yet. 

The  KEiGHLEYExtension  Electric  Lighting  Order,  which  has  been  held 
up  since  1915,  came  into  operation  this  week.  Under  the  Order  the 
Corpi^ration  is  given  iwwer  to  supply  electricity  for  light  and  power  to 
Oakworth,  Oxonhope,  Steeton,  Eastbum,  Sutton,  and  Morton  Banks, 
&f.  The  Cori»oration  is  comi)let  ing  the  laying  of  an  overhead  high  tension 
cable  to  give  a  supjily  to  the  large  stone  quarries  at  Eastburn,  and  to 
augment  the  supply  on  the  trackless  car  route  to  Sutton.  This  extension 
will,  of  course,  serve  to  supply  the  districts  through  which  the  cable 
paises  now  that  the  Order  has  become  operative. 

In  a  communication  to  the  Newport  (Mon.)  Development  Association 
t  he  -Ministry  of  Transport  state  that  while  it  is  impossible  to  say  that  the 


Severn  barrage  scheme  will  not  be  proceeded  with  at  some  future 
date,  when  financial  conditions  are  more  favourable,  there  is  no  prospect 
of  the  scheme  being  earned  out  for  some  time  to  come.  For  the  same 
reason  the  technical  Commission  of  Inquiry  recommended  by  the  Water 
Power  Resources  Committee  will  not  be'  established  at  present.  In 
the  meantime  the  Ministry  in  conjunction  with  other  Government  De- 
partments, propose  to  collect  such  information  and  data  concerning  the 
Severn  as  may  become  available. 

An  agreement  has  been  arranged  between  the  Southpokt  Gas  and 
Electricity  Committees,  whereby  the  Gas  Committee  is  to  take  over 
the  whole  of  the  tractors,  plant,  overhead  equipment,  &c.,  belonging 
to  the  Electricity  Committee,  and  used  in  connection  with  the  haulage 
of  coal,  and  pay  to  the  Electricity  Committee  the  sum  of  £1  350  ;  the 
Electricity  Committee  is  to  supply  the  Gas  Committee  with  electrical 
current  for  working  the  said  plant  at  the  rate  of  not  more  than  lid. 
per  unit ;  the  Gas  Committee  is  to  haul  all  coal  for  the  Electricity 
Committee  at  the  price  of  3d.  per  ton  to  include  tolls,  weighbridge 
charges,  &c.  For  every  reduction  of  Jd.  i>er  unit  in  the  charge  of 
electricity  for  the  purpose,  the  price  for  haulage  is  to  be  reduced  by 
Id.  per  ton. 

The  income  for  the  year  of  the  Hereford  Corporation  electricity 
undertaking  was  £21  074  10s.,  as  compared  with  £16  688  19s.  Id.  for  the 
previous  year.  The  expenditure  (exclusive  of  interest,  loan,  repayments, 
and  income  tax  on  interest)  amounted  to  £17  323  against  £12  653  for 
1920.  The  loan  charges  for  the  year  were  £4  243  (£8  341).  The  balance 
to  the  credit  of  the  revenue  account,  at  March,  1921,  was  £1  509  (£2  078). 
The  Electricity  Rural  Supply  Scheme  account  represents  only  a  portion 
of  the  year's  working.  The  first  consumer  on  the  rural  supply  was 
connected  on  July  27th,  1920,'  At  March  25th,  1921,  there  were  49 
consumers. 

At  a  recent  meeting  of  HiTCHiN  Urban  Council  formal  application  was 
made  by  the  Electric  Supply  Corporation,  Ltd.,  for  the  consent  of  the 
Council  to  the  Corporation  taking  a  bulk  supply  from  Letchworth,  and 
^or  their  support  in  the  proposed  application  to  the  Ministry  of  Transport 
for  a  Special  Order  transferring  the  Hitchin  undertaking  to  themselves 
and  providing  for  such  maximum  rates  as  the  Ministry  of  Transport 
might  determine.  It  was  pointed  out  that  if  the  Council  would  not 
agree  to  the  supply  being  obtained  from  Letchworth  additional  plant 
must  be  installed  at  Hitcliin  and  in  that  case  they  could  not  hope  to 
supply  power  so  cheaply  as  if  they  had  the  Letchworth  supply.  The 
Council  agreed  to  consider  the  proposals  in  committee  at  the  close  of  the 
ordinary  business. 

The  Southport  Electricity  Committee  has  decided  that  the  Council 
be  informed  that  the  alterations  which  have  recently  taken  place  at 
the  Crowlands  Electric  Power  Station  will  enable  the  Electricity  Com- 
mittee to  generate  sufficient  electricity  to  work  the  whole  of  the  Cor- 
poration tramways  in  the  borough.  They  also  recommend  that  the 
power  for  tramway  purposes  should  be  metred  at  agreed  points  by  a 
series  of  three  metres.  Subject  to  any  future  revision  of  charges  by 
the  Corporation  to  private  consumers,  the  Tramways  Committee  would 
at  present  be  debited,  in  respect  of  the  power  generated  and  used  for 
tramway  purposes,  at  the  rate  of  3d.  per  unit,  up  to  100  000  units  a 
year ;  1  Jd.  per  unit  for  additional  units  up  to  300  000  units  a  year : 
15d.  for  additional  units  up  to  500  000  a  year ;  and  IJd.  for  additional 
units  beyond  500  000  a  year. 

Speaking  at  the  Rotherham  Rotary  Club  with  reference  to  the  pro- 
posal to  set  up  16  areas  of  electric  supply  in  the  country,  with  capital 
stations  at  each,  Mr.  E.  Cross,  borough  electrical  engineer,  said  that  he 
was  of  opinion  that  it  would  not  be  a  profitable  thing  for  the  country  to 
have  generating  stations  remote  from  the  load  in  order  to  bo  near  rivers. 
Without  cheap  coal  we  could  not  obtain  cheap  electrical  power.  At  the 
present  time  Rotherham  Corporation  undertaking  held  the  record  for 
the  lowest  cost  of  generation  throughout  the  country.  Since  the  station 
was  opened  in  1891,  the  undertaking  had  provided  £28000  in  relief  of 
rates.  He  thought  that  if  we  could  return  to  anything  like  pre-war 
conditions  Rotherham  would  contribute  in  one  year  for  relief  of  rates 
more  than  it  had  done  in  the  last  21  years.  The  amount  of  units  sold 
per  inhabitant  in  Rotherham  was  the  second  highest  for  any  town 
ia  the  world,  the  pnly  one  higher  being  in  the  United  States  of 
America, 

Mr.  J.  E.  Macewan,  engineer,  Glasgow,  recently  submitted  a  second 
report  to  the;Council  with  reference  to  the  proposed  electrical  supply 
for  the  burgh  of  Crieff.  Since  his  former  report  a  syndicate  has 
applied  for  power  to  distribute  electricity  in  bulk  in  the  Highlands 
to  certain  areas,  of  which  Perthshire,  including  Crieff,  is  one.  This 
scheme  has  been  temporarily  dropped,  but  with  the  possibility  of  its 
revival  in  the  near  future.  The  outlook  from  the  point  of  view  of 
the  burgh  of  Crieff  has,  therefore,  been  entirely  altered,  and  Mr. 
Macewan  is  of  opinion  that  it  is  not  advisable  at  present  to  proceed 
with  the  water-power  scheme.  He  considers  that  the  Town  Council 
would  be  well  advised  to  commence  an  electrical  supply  by  means  of 
Diesel  oil  engines,  situated  within  the  burgh  boundaries,  and  restrict 
tjieir  area  of  supply  to  these  boundaries.  The  engineer's  estimate 
of  cost  for  building,  machinery  and  preliminary  expenses  in  con- 
nection with  thg  specially  Order  are  £15  650;  standing  charges, 
£2  223  per  annum  ;  running  expenses,  &c.,  £1  656,  making  total 
annual  expenditure  £3  879.  The  estimated  revenue  from  lighting 
and  power  supply,  as  based  on  a  recent  canvass  of  the  town,  is  put 
at  £4  275. 
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£lectric  Traction. 

A  MOTOR  VEHICLE  CHAROINO  STATION  is  to  be  provided  by  Leyton 
Urban  Council  at  an  estimated  cost  of  £2  700. 

The  Manchester  and  Salford  tramw.\ymen  have  resolved  to  with- 
draw thei  r  labour  on  the  10th  inst.  unless  all  workers  are  by  then  members 
of  the  Trade  Union. 

Aid.  W.  H.  Barrett  has  been  elected  chairman  of  the  Salford  Tram- 
ways Committee  in  succession  to  the  late  Aid.  Linsley,  and  Councillor 
Hind  becomes  deputy  chairman. 

Llandudno  Council  are  considering  the  question  of  adopting  the 
trackless  trolley  system  of  electric  cars  on  the  drive  round  Great  Oi-me's 
Head.     The  complete  circuit  is  about  six  miles. 

The  recent  abolition  of  the  penny  fares  on  the  Brighton  Corporation 
tramways  has  resulted,  it  is  stated,  in  further  depressed  traffic,  and  the 
minimum  charge  of  2d.  has  produced  no  extra  revenue. 

Vfi  understand  that  by  October  the  London  General  Omnibus 
Company  will  have  in  service  268  of  the  "S"  tyi'e  'buses,  whichs.at  54 
p.issjngei-s,  and  1  042  of  the  "K"  type,  s_-ating  46  pass-ngers. 

The  Minister  of  Transport  has  extended  by  one  year  from  Aug.  18, 
the  period  limited  by  the  Northampton  Corporation  Act,  1911,  for 
the  construction  of  tramways  and  for  the  acqtiisition  of  lands. 

The  Government  has  requested  the  South  Wales  Railway  Commis- 
sioners to  provide  £120  000  on  its  estimates  for  the  next  financial  year 
towards  the  cost  of  the  work  of  electrifying  tlie  tramways  at  Newcastle. 

The  fifth  International  Commercial  Motor  Exhibition  will  take 
place  at  Olympia  from  October  14  to  22  inclusive.  There  will  be  exhibits 
of  petrol,  steam  and  electric  vehicles  for  passenger  and  goods  transport 
and  for  general  utility  ;f3urposes. 

In  order  to  meet  expenditure  in  connection  with  tramway  extensions, 
motor  omnibuses,  &c.,  Glasgow  Tramways  Committee  have  put  for- 
ward a  proposal  to  the  Town  Council  to  increase  the  borrowing  powers 
of  the  department  to  the  extent  of  £600  000. 

In  connection  with  the  opening  of  the  football  season  the-  Undebgkound 
Railways  ar*"  arranging  for  increased  services  on  all  their  lines  serving  the 
big  football  grounds.  There  will  also  be  a  considerable  strengthening 
of  the  'bus  routes  and  tram  routes  for  taking  the  public  to  and  from  the 
matches. 

Ateamcar  belonging  to  the  London  United  Tramways,  Ltd.,  going 
in  the  direction  of  Kew  last  week  left  the  metals  at  the  junction  of  Gold- 
hawk-road  and  Shepherd's  Bush  Green.  Travelling  across  the  road  it 
mounted  the  pavement,  but  was  brought  up  by  the  railings  round  the 
Green.  The  passengers  were  badly  shaken,  andafew  were  slightly  injured. 

Improvements  and  repairs  are  being  carried  out  on  the  tramway 
system  of  the  P.a[Sley  District  Company  at  a  cost  of  £40  000.  At  Paisley 
Cross  a  wider  and  more  gradual  curve  is  being  laid  down,  and  at  Potterhill 
and  Glasgow-road  repairs  to  the  permanent  way  are  being  made.  Glasgow- 
road  route  is  operated  by  the  Glasgow  Corporation  Tramways  Com- 
mittee. 

Sanction  has  been  received  by  the  Ministry  of  Transport  to  increase 
the  maximum  tramway  fares  at  Leeds  from  Id.  to  lid.  per  mile.  A 
good  deal  of  opposition  has  been  shown  to  the  proposed  increase,  and  it 
is  hoped  that  it  may  be  possible  to  avoid  a  further  advance,  the  figures 
for  .luly  showing  a  considerable  reduction  in  the  loss  as  against  previous 
months. 

Glasgow  Tramways  Department  have  adopted  celluloid  tokens, 
instead  of  paper  coupons,  which  entitle  the  traveller  to  a  penny  fare 
for  three-farthings. 

The  question  of  reverting  to  the  Jd.  fare  on  the  Glasgow  tramways 
was  considered  by  the  Sub-Committee  on  Tramway  Finance  last  week, 
and  is  shortly  to  come  before  the  Tramways  Gommittee.  The  Id.  fare 
system  was  begun  on  July  1,  1894,  and  until  December,  191 1,  the  average 
length  permitted  by  the  fare  was  slightly  over  half  a  mile.  The  length 
of  the  id.  stage  was  then  practically  doubled,  and  until  May,  1920,  the 
average  distance  given  for  the  fare  was  about  a  mile  and  a  sixth.  On 
June  1,  1920,  the  Jd.  fare  was  discontinued  and  the  |d.  one  inaugurated. 

A  somewhat  serious  tramcar  accident  occurred  at  Gateshead  last 
week.  A  tar  from  Bensham  was  climbing  West-street  hill  when  a 
charabanc  cut  across  in  front,  and,  colliding  with  the  front  platform, 
carried  aw;i  y  the  controls.  As  a  result,  the  tramcar  ran  backwards  and 
collided  with  a  Low  Fell  car  which  was  following  it.  The  rear  platform 
of  the  runaway  was  driven  into  the  on-coming  car,  and  the  conductor  was 
badly  crushed.  A  good  deal  of  glass  was  broken,  a  number  of  passengers 
were  cut,  and  others  complained  of  shocks.  An  elderly  tramcar  inspector 
named  Mindo,  who  saw  the  accident,  although  not  on  either  of  the  cars, 
received  such  a  shock  that  he  died  shortly  afterwards. 

The  Ministry  of  Transport  has  appointed  a  Small  Committee  to 
investigate  the  potentialities  of  Light  Signals,  to  examine  them  under 
trial,  and  recommend  any  devices  which  they  may  think  desirable,  and 
to  form  conclusions  with  regard  to  economies,  "&c.  The  Committee 
consists  of  Major  C.  H.  W.  Edmonds,  of  the  Mechanical  Engineers' 
Department  of  the  Ministrj'  (chairman)  :  Mr.  W.  J.  Thorrowgood 
(L.  &  S.W.  Railway),  representing  the  railway  companies  ;  Capt.  B.  H. 
Peter  (Westinghouse  Brake  &  Saxby  Signal  Company),  Mr.  J.  C.  Allen 
(representing  the  National  Union  of  Railwaymen), and  Mi-.  H.  J.  Oxlade 
(representing  the  Associated  Society  of  Locomotive  Engineei-s  and 
Firemen)  ;  with  Mr.  P.  Tait  (of  the  Ministry)  as  secretary.  The  Com- 
mittee held  a  preliminary  meeting  on  the  ISth  ult.,  and  on  the  29th  ult. 
they  visited  Liverpool  for  the  purpose  of  inspecting  the  installation  in  use 
on  the  Liverpool  Overhead  Railway,  and  referred  to  in  our  last  issue. 


i'  Personal  and  Appointments. 

Mr.  H.  J.  Hogg  AN  has  been  appointed  electrical  engineer  to  St.  George' 
(N.S.W.)  County  Council. 

Mr.  H.  W.  Puttick  has  resigned  his  position  under  the  Calcutta 
Electric  Supply  Corporation,  Ltd.,'  and  will  shortly  be  returning  to 
England. 

Mr.  C.  H.  Dolling,  formerly  on  the  staff  of  the  Rochdale  Borough 
Engineer,  has  been  appointed  tramway  permanent  way  engineer  to 
the  Halifax  Corporation. 

Mr.  Arthur  Brown,  city  engineer  of  Nottingham,  who  has  retired 
after  o4  years'  service,  was  responsible  for  the  original  track -work  of  the 
Nottingham  Corporation  tramways. 

Sir  C.  H.  Bedford  has  been  appointed  Honorary  Adviser  to  the 
Secretary  of  State  for  the  Colonies  on  questions  relating  to  power  and 
industrial  alcohol  in  the  Colonies  and  Protectorates. 

Prof.  G.  W.  0.  Howe,  assistant  professor  of  electrical  engineering  at 
the  Imperial  College  of  Science  and  Teclmology,  City  and  Guilds  (Engi- 
neering) College,  has  been  appointed  superintendent  of  the  electrical 
department  at  the  National  Physical  Laboratory. 

Mr.  F.  B.  Shenstone,  works  manager  of  the  Government  tramway 
workshops,  Randwick,  N.S.W.,  has  been  appointel  general  manager 
of  Parkinson  (Australia),  Ltd.,  which  firm  is  associated  with  F.  &  A. 
Parkinson,  Ltd.,  and  is  erecting  works  at  Draminoyne,  Sydney,  for  the 
manufacture  of  a.c.  motors. 

Mr.  H.  North,  of  the  Engineer-in-Chief's  Office  of  the  General  Post 
Office,  has  retired  after  over  40  years  service  with  the  Post  Office.  W^e 
understand  that  Mr.  North  will  still  represent  the  Fahnestock  Electric 
Company  of  New  York,  Ferodo,  Ltd.,  &c.,  and  will  continue  his  ex- 
periments in  wireless  telegraphy  at  his  rooms  in  High  Holbom. 

On  retiring  from  his  position  as  assistant  manager  of  the  contract 
department  of  the  British  Thomson-Houston  Company,  Ltd.,  in  order 
to  join  the  editorial  staff  of  the  '■  Electrical  Review,"  Mr.  E.  A.  Gate- 
house, son  of  the  late  Mr.  T.  E.  Gatehouse,  was  entertained  at  dinner 
by  the  staff  and  presented  with  some  handsome  Georgian  silver  plate. 


Obituary. 

The  death  is  announced  of  Mr.  -Tohn  Hexry  Dewhurst.  chairman  of 
the  board  of  Dewhurst's  Engineering  Company,  Ltd.,  electrical  and 
mechanical  engineers  of  Sheffield. 

The  death  has  occurred  at  Helsby  of  Mr.  J.  Swift,  chief  of  the  Stores 
Department  of  the  British  Insulated  &  Helsby  Cable  Company^  Mr. 
Swift  had  been  in  the  firm's  employment  for  33  years. 

The  death  is  announced  of  Councillor  C.  Vernon  Pugh.  J.P.,  founder 
of  the  Whitworth  Cycle  Company  and  chairman  of  Rudge-Whitworth 
and  other  companies.  Mr.  Pugh,  who  was  52  years  of  age,  had  been  a 
member  of  the  Coventry  City  Council  since  1906,  and  was  until  recently 
chairman  of  the  Coventry  "Tramways  Committee  and  of  the  Higher 
Educaton  Sub-Committee.  He  was" also  for  some  years  a  Governor  of 
Birmingham  University  and  Chairman  of  the  Governors  of  the  Bablake 
School,  Coventry. 

Educational. 

The  Board  of  Education  has  approved  of  the  purchase  of  apparatus 
and  equipment  for  the  electrical  department  at  Burnley  Municipal 
College,  at  a  cost  of  £915.  8s. 

The  University  of  Liverpool  will  benefit  considerably  under  the 
will  of  the  late  Mr.  James  Willcox  Alsop,  a  former  alderman  of  Liver- 
pool and  Pro-Chancellor  of  the  University.  The  value  of  the  estate 
is  £70  405,  and  after  sundry  legacies  and  annuities  and  a  life  interest 
to  Mrs.  Alsop,  the  ultimate  residue  is  given  to  the  University  of  Liver- 
pool. 

The  London  County  Council  has  now  drawn  up  regulations  for  the 
"  Archibald  D.^wnay  "  scholarships  in  Civil  Engineebing.  One 
scholarship  will  be  awarded  each  year  to  candidates  between  16  and  18 
years  of  age,  who  have  passed,  or  are  exempt  from,  the  matriculation 
examination  of  the  University  of  London.  The  scholai-ships  will  be 
tenable  for  two,  or  in  some  cases  three,  years  at  the  Battersea  Poly- 
technic, or  the  Finsbury  Technical  Colle"ge.  The  maintenance  grant 
will  be  £110  a  year  from  wliich  the  scholar  must  jiay  his  tuition  fees,  &c. 
The  first  award  will  be  made  early  in  the  Autumn  term,  and  application 
forms,  to  be  obtained  from  the  "Education  Officer,  New  County  Hall, 
S.E.  1,  must  be  returned  before  the  24th  inst. 


Telegraph  and  Telephone  Notes. 

In  April  next  an  automatic  telephone  will  be  put  into  operation  at 
the  Central  Telephone  Bureau  in  Brussels.  Subsequently  all  the 
other  offices  will  be  provided  with  tlie  automatic  system. 

The  new  telephone  exchange  at  Scarborough,  which  is  claimed  to 
be  one  of  the  most  up-to-date  in  the  country  was  opened  last  week. 
The  capacity  of  the  new  switchboard  is  for  2  000  subscribers. 

It  is  reported  that  the  Great  Northern  Telegraph  Company  ar.d 
the  Soviet  authorities  have  concluded  an  agreement  under  which  the 
Company  will  resume  the  transmission  of  messages  to  Russia.  One  of 
the  conditions  is  that  the  Company  shall  install  in  Russia  an  apparatus 
capable  of  transmitting  110  words  per  minute. 
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Business  Items.  &c 

The  LoNiioy  Elbctuu-  Film  infTni  im  iIuu  th.-  foli-phone  number  c.f 
thfir  stall  (L.  210)  at  llu-  Slui'inii;;  Kxlubuu.ii  to  U.-  hi-M  at  Olynipia 
liom  S^-pt.  7-28  will  b<?  Hamim-nimitii  2148. 

The  oAiiTs  and  work<i  i>f  Mcs.'its.  .1.  H.  Tucker  &  Coiniiany,  Ltd., 
maiiufactunr  *  '  ••  '  •' •  uul  jHiwor  arcrssorios,  Tyfu-lcv,  Hir- 
mingham,  »  i  tv,  S-)>t.  :!.  for  thp  annual  oiitini;. 

Thr    .!*(  K  .1:    CoMfAXV,    I,Tn..    have    npiwinted 

Mr.  H.  L.  Kii.i\  .i..iiv~..N.  ..I  ii>.  Conlun-niad,  Cllaspiw,  their  agent 
for  the  nti.lr  .f  S.x.tland,  and  .Mr.  K.  HiXi<HN,  i.f  Needless-alley,  New 
Stre<t.  Hi"' ■!■•..•>.  \M-.  !••  i»;.r»">.'tit  th>'iii  in  the  midlands. 

M.--  t.  Tottenham  Court  read, W.C.I, 

•n-  -  .'  -.  Ih-lli-  (lielfort).  France,  who 

mamr  ■  .  |>it|ier.  cheets.  taiH-s  and  cloths  ; 

also  i:i~'il  it.i  .  '.  .riu-li>>.  i  .•iiniiuI:il.T  rings,  pivsspan  and  bakerUto 
matonaJ. 

TTie  firm  f  \V.  r.  M.vKTTX  A  CoMrANY.  electrical  cnpinceni,  10,  West 
("anil  >     with   branches  iit    Dundee,  Kirkcaldy,  and 

tlrai  --.Ived.  as  at  .lan.  Ml.  1921.  by  the  voluntary 

irtir.i  ;ip.     .Mr.  .lames  Lowson  aiquin-s  the  whole 

a»«t  i  «iU  continue  th'  busine.-'s  under  the  same  naipe. 

T  -liver  wedding  of  Mr.  and  Mrs.  .1.  .1.  Uawlinfis,  the 

rhai:  ■  .rsofMKSsii.-i.  Kawumis  Hhothkhs,  Ltd.,  enuiueers. 

and  I  I  OMI'ANV.  Ltd.,  of  (iiouicster  Koad,  South  Kciisin).'- 

ton.  .  n-cently  gave  an  enjoyable  (lurden  party  and  fete 

in   tl.  •    Kmmanuel  .Sihool.    Wundswortli  C4imnii>n.     Silver 

pn'«<  i>td',ioi,i,  «,ix-  niade  by  the  staffs  of  the  compiuii(«,  and  a  framed 
illunnnatiHl  a<hlr<'g«.  Iiearinj!  the  autographs  of  the  starts  was  pn'sented 
by  Mr.  Kelly,  hon.  »«-cr«'tary  of  the  gathering,  who  had  designed  and 
execut.d  it.  It  is  the  cuilom  of  the  linn  to  pivsent  employees  of  20 
year-'  nlanding  with  a  [lendant  eomi>as8,  and  on  this  occasion  three 
ptT«.-ntatiou»  were  made. 

The  A.C.E.C.  (.\TEIJEKS  DB  CoSSTRl-CTIOXS  EuECTBIQCES  DK  ClIAR- 
LEBol)  has  now  opened  it<i  own  oflicos  at  5l>,  \'ictoria-»trpot,  Londoni 

S.W  I    '•"' : :■•     '  V-    I    lin  U.  Bunting,  who  will  handle 

the  '  f  the  (inn.     For  mori'  than  two 

year  ~  works,  which  are  all  located  in 

the].,.. .  I  •' I  mans  during  the  war,  wen>  taken 

over  and  u-"d  by  ti  •  ventually  n'nioved  all  the  machinery 

and  e.|Uiiiiii.nt.      I  r.  the  .\.C.K.(.'.  is  the  largest  electrical 

manii'     '    •  .  employs  nearly  ,'i  )KH)  |H>opIc,  and  is  in 

a  b"'  10  8U|>ply  its  many  specialities,  which 

incl'i  .  rotarj-  converters,  turbo-altcmators, 

trait.-^    1 -.  -nn.  iif  .11.  ■  !•  ■  im   winders,  pumps,  traction  eiiuipment, 

rtvups,  raiiwar  mgnallmg  apparatus,  and  paper  and  rubber-insulated 
cables. 


Wireless  Notes. 
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Government,  a  temporary  wireless  station. 


iliim  is  to  Ix-  established  at  RtY.'<.SELi:<  K-F.N- 
•  d  by  the  llelgian  (iovemmcut  through  th«! 

.w«ion  of  i'ress  <h-spatches  from  CJeseVA 
.11  problem  by  the  Council  of  the  League 
1  .VKsembly  of  the  League,  the  Marconi 
wjtzerlaud,  at  the  reqiu^st  of  the  Swiss 


Miscellaneous. 

Th.-  ill.-  ->ir  ■\\vyi  I'KM  Kit,  Hurt.,  ili.-  foriinr  clmirniiin  r,f  Anm 
Electnnty  Meter.  Ltd..  and  of  the  l>in-ct  I'niled  .Slates  Cable  C..m]>any, 
and  clin-(i..r  of  the  Klectric  Const  nut  ioD,  Kiolic  Telegra|ili  &  Trust, 
anil  the  Teleuraph  Cfinatruction  &  Maintenance  Companies,  has  h-ft 
£44  .lo.-.. 

The  situation  in  the  IBOX  ASi>  HTERI.  tkai.KS  appeara  t«  1>p  improving- 
The  direotora  of  the  Kbbw  Vale  .St<><-1.  Iron  ii  Coal  Company  have 
n"<tarted  their  siib«ihary  bmnche.,  ami  the  iron  and  steel  (ilant  will  Ije 
start<-d  a.  »f>nn  a»  practicabh-.  The  outlook  on  the  Xortheost  Coast  is 
ah*i>  n*p'»rted  to  K-  brighter. 

A  flit-  bp.ke  <iut  in  the  lioiler  hous«-  of  E.xetkr  Corporation  Electricity 
Work-  li-t  «, .  k.  but  '.wing  to  the  promptitude  of  the  City  Fin-  Brigade 
the  r  -  vent<'d  fmm  extendlnu  to  the  power  station.       The 

dair   ,  !   I.I  £2  OiKi,  but  is  fully  coveird  by  insurance.     The 

Stat:  _.  continued  working  and  then- was  no  stoppage  in  the 

elect n^i'.\   -upjily. 

Wni.Mi  vM  T.iwn  Council  have  authoriae<l  a  redortion  of  (is.  per  week 

plu-  '  '     '    "n  the  wages  of  all  the  cmployet-s  at  the  CorjKiration 

'  I.'  '  >  lio    have    n-ceiv«-d    increases,    the    reduction    to    lie 

'.)"  :  ;■'.    I.     The  n-i-omniendation  of  the  .loint   Boanl  of 

el.-;; ..IMS   an>l    staff*   was  for  two    reductions   of  S».    plus 

121  l»-r  ..nt..  on  .July  Lj  and  Sept.  HI. 

Til-  s.,r  -nipnuT  Corjmni'ion  Salnri<-«  and  Wages  iSub-eommittec  haa' 
fix'-l  ■  '  <  -'      ■     piugh  electrical  engineer,  when 

app  h-.talmentsof  £.50  too  maximum 

"f  1 1  itjon.  it  is  stated,  has  been  paid 

to  the  !.  '  :[,..'  II-  .1  -III-.  .  \i.ii-iv--  i-i.iiit  has  been  installed,  and  to  the 
creat  iR.s-ibility  of  the  development  of  the  electricity  estate  and  the 
inclusion    of   Southport    in    the    Mers<-y.'-ide   electricity   scheme. 


Foreign  Notes. 

Trieste  Samples  Fun-  Ims  K.-.n  i„.>ii„,iu-.l  imlil  .Mny,  H»22. 

It  is  stated  that  a  new  cable  is  to  be  laid  by  the  Spanish  Ciovernmeiit 
from  .Mai^ua  to  Mei.ii.i.a,  128  miles,  at  a  cost  of  two  million  pesetas. 

I'liiiis  for  the  en'cti.in  of  hykho-elkctric  STATIONS  on  the  Dwina  arc- 
under  consideration  by  the  Latvian  (.iovernment. 

Radium  is  ivjKirted  to  have'been  discovered  in  the  Belgian  Conoo, 
and  a  s|K-cial  mission  is  to  be  sent  to  investigate  the  importance  of^the 
discovery. 

Electric  supply  works  nr*'  to  1m^  established  nt  Tiuabao,  Santa  Catha- 
rina,  Bra/jl.  within  u  year.  The  engineer  in  charge  of  the  sclu-nic  is 
SiMihor  T.  Xuvier. 

The  Wcsleni  L'nion  Telegni|>h  Company  proposes  to  build  a  KKW 
cable  laying  and  repairing  SHU'  of  32it  ft.  in  length,  with  Diesel 
electric  lyiK-  of  propulsion. 

The  Ciill.lAN  (ioVKKNMKST  hus  decided  to  take  iipa  loan  of  £2  700  0(10 
for  the  piir|H)se  of  elcctrifjing  200  kilometri>s  (124  miles)  of  railway  be- 
tween Santiago  and  Valparaiso. 

The  Latvian  Railway  Administration  intends  to  elcotrify  the  Li  ha" 
station  and  depots  -with  cum-nt  from  the  Libau  naval  port  at  an  esti- 
mat<-d  cost  of  (i  IKKt  000  Gerntan  marks. 

The  Ilvoiiii  I'lvfectural  Assciiilily  aro  said  to  In-  considering  ])laiis 
for  the  c<instruclion  of  nine  hydm-electric  plants  to  use  the  wat<'i-s  of 
the  Slio  and  Chigiisa  rivers.  It  is  proposed  to  begin  construction  llii- 
year  and  to  comjjlete  tliivp  plants  every  two  years  until  10211. 

A  strike  of  electricians  ttuil  iiietalhirgists  at  .STKAsmiiG  has  i)lungi-il 
the  town  into  darkness  by  cutting  oil  the  sup))ly  of  electricity.  Tlu- 
central  »t rivets  are.  however,  lighted  by  searchlights  and  some  acelylciie 
hvmps.  A  liiniti-d  Iraincar  service  has  also  Ik-cii  provided  by  lit'lil 
railway  enuines  utiaclu-d  to  tramcars. 

The  value  of  the  electrical  E.\roBTS  from  the  U.S.A.  during  llie 
year  ended  June  :tO  was  SI  lit  222  000,  an  increase  of  about  S:!2  000  0110 
over  the  year  l'.tl'.)-20.  but  then-  was  a  drop  of  nearly  .<!|7000(K)0  in 
the  inoiitli  of  .June  compan'd  with  the  previous  year,  (hough  (here  was 
f^n  inunrosed  demand  for  motors,  dynamos  and  generators. 

The  Beluian  .Mixes  I)ei>t.  has  appointed  a  [lonnanent  advisory 
committee  of  nine  nieiulM-rs  to  deal  with  the  Ari'i.irATKiNX  01'  E1.K<^ 
Tiiu  ITY  TO  .mini:.-*,  and  the  regulations  governing  (he  use  of  elect rieiljy,  &c7 
The  committee  include  M.  Lebacqz,  director  generol  of  mines  (  Brussels), 
I'rof.  O.  Dc  Bast  (Liege)  and  M.  Walticx,  eleetrical  engineer  of  Charleroi. 

Then-  are  over  2  ItOO  communes  in  Bei.oum,  but  only  about  SOO  liavi- 
an  electric  supply  service.  Theif  is  a  proposal  to  form  a  Soeict*-  National 
d'Electricitc  in  order  to  assist  in  the  introduction  of  electricity  in  di.-.- 
tricts  without  sujiply  and  to  co-ordinate  the  business  of  supply  throughoul 
the  country  by  intur-linking  e.Kisting  undertakings,  giving  a  bulk  supply 
Ac. 

The  Cms  ESS  Ministry  of  Communications  has  registered  tlio 
iShanghai-l'aoshan  Tramway  Comiiony  for  constnicting  tramways  along 
the  new  roads  between  .Shanghai  and  I'aoshan  Sicn,  the  Sui  An  Klectric 
Light  Company  at  Han  Ti,  .Sui  An,  Cliekiang,  and  the  Klectric  Light 
Company  of  Hai  (;^hia  Chen,  Taichow,  Chekiang  have  been  regislcivd  by 
the  Ministry  of  Agriculture  and  Commerce. 

The  contract  for  laying  the  lirst  h.t.  transmission  line  of  aboul  :U 
miles  in  the  Province  of  LlMBofRo  ((ienckllassejtSl.  Trond)  has  Ix-c-n 
sconivd  by  the  Cie  d'Klectricit.'-  de  Cienck.  This  line  will  take  about 
fimr  months  to  erect  and  will  cost  neariy  1  .IdO 000  francs,  but  it  will 
furnish  electricity  to  the  communal  councils  en  route  some  of  wlioni. 
are  inviting  tenders  for  laying  distribution  networks. 

The  Railway  Department.  Tokyo,  has  decided  to  submit  t.)  the 
next  session  of  the  Iin|H-rial  Diet  o  Bill  for  the  electrilication  of  the 
Tokoido  Railway  between  Tokyo  ami  Kobe,  and  of  tin-  Central  Eastern 
line  between  Tokyo  and  Kofii.  Meanwhile,  ordr-i-s  have  been  placed 
with  American  nianufacturers  by  the  Kobe  Railway  Bureau  for  12 
electric  locomotives  at  a  price  of  ajiproximately  130  000  yen  each, 
which  is  20  000  to  :iO0O0  yen  more  than  th>-  present  steam  locomotives 
arv  costing.  The  lirst  section  of  the  line  to  bo  so  transformed  is  that 
Ix-tween  Akashi  and  Kyoto.  Other  ilevelopinents  include  the  (-xtension 
of  the  Bankai  Electric  Railway  Company  from  the  pn^scnt  Ilirano 
terminus  (branch  line)  to  the  town  of  Kashiwara,  .Minamikawachigum, 
covering  a  distance  of  about  i  miles.  An  elevated  clcctrio  railway, 
7}  miles  in  length,  is  also  being  planned  for  Kobe. 

"  Ea»it<-m  Engineering  "  says  "  New  projects  for  the  development  of 
WATER  POWER  IN  THE  DiTCH  East  Indik.s  Continue  to  be  launched, 
whilst  good  progn-Bs  is  made  with  schemes  already  in  hand.  It  is  stated 
that  work  on  a  :i7  .">00  kW  power  station  in  the  Residency  of  Jiatavia 
was  commenied  last  year.  It  is  intended  that  jjowcr  shall  be  taken  from 
this  station  for  working  the  Batavia  Railway  electrically  and  supplying 
light  and  power  to  the  towns  which  the  railway  serves,  including  Tand- 
jong,  Priolt,  Batavia,  .Mc-i-storComelis,  Buitcnzorg,  and  Soekabocmi.  In 
the  Preanger  l{i;(.'cii.  iis  plant  is  under  construction  having  an  initial 
capacity  of  2  47.J  k  W  and  an  addilirmal  water  reservoi  ris  to  be  constructed, 
B^i  that'the  cai-a"  itv  of  this  station  may  be  doubled.  On  a  tributary  of 
the  Tjisadana,  to  the  west  of  Buitenzoru',  a  station  to  develop  between 
18  CV)  kW  and  21  000  kW  is  to  be  erected. 
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Imperial  Notes. 

Bathubst  (N.S.W.)  Council  has  received  an  offer  of  a  loan  of  £50  000  by 
the  N.S.W.  Fire  Underwriters'  Association  for  the  equiijment  of  electric 
supply  works  for  the  city. 

Sydney  (N.S.W.)  Council  has  notified  that  it  cannot  at  present  under- 
take to  supply  electricity  throughout  the  whole  of  North  Sydney  nor 
give  a  supply  to  Hornsby  Shire  Council. 

The  St.  George  (N.S.W.)  County  Council  has  secured  aloan  of  £100000 
at  5  per  cent,  for  an  electric  supply  scheme.  The  current  will  be  supplied 
from  the  Railway  Commissioners'  lUawarra  powerhouse. 

The  Portland  (N.S.W-)  Electric  Lighting  &  Power  Company  has  been 
formed  and  has  offered  to  supply  current  to  the  Blaxland  Shire  Council, 
for  distribution  in  Poktland,  at  3d.  per  unit,  the  company  paying  for 
the  cost  of  installation. 

The  proposal  to  establish  telephone  communication  between 
Madras  and  Ootacamund  is  postponed  until  nest  year  as  the  C^ovem- 
ment.of  India  have  not  sanctioned  aU  the  indents  for  materials  made  by 
the  Director-General  of  Telegraphs. 

The  SuTLEJ  (India)  Hydeo-Electric  project  is  estimated  to  cost 
7J  crores  (£5  000  000),  and  when  extended  so  as  to  use  the  full  (iischarge 
of  the  river  the  cost  wiU  reach  9^  crores  (£6  333  333).  It  is  proposed  to 
supply  power  to  all  towns  between  Delhi  and  Lyallpur. 

Mr.  Ct.  H.  Lofts,  manager  in  Hobart  for  the  Tasmanian  State  Hydro - 
Electric  Department,  has  invented  a  buzzer  which  gives  warning  if 
IRONS  AND  OTHER  DOMESTIC  APPARATUS  are  left  in  circuit  when  not  in 
use.  It  is  stated  to  be  operated  with  one-fifteenth  of  the  energy  re- 
quired by  a  lamp  indicator. 

The  "  Australian  Industrial  and  Mining  Standard  "  reports  that  the 
VicTORi.iX  Electricity  Commission  is  making  satisfactory  progress 
with  the  lay-out  of  the  important  Morwell  brown  coal  scheme.  The 
temporary  electric  power  plant  is  running  smoothly,  and  is  proving  very 
useful  for^levelopment  work. 

Messrs.  F.  A.  McCarthy  &  Company,  consulting  engineers,  have 
submitted  a  revised  estimate  amounting  to  £72  700  for  a  power  house 
and  sub-station  for  the  proposed  ToowooMBA  (Queensland)  tbam- 
w.AYS  scheme.  The  City  Council  has  asked  the  Government  to  instruct 
an  expert  to  go  on  with  the  matter. 

Every  house  in  the  city  of  Hamilton,  Ontario,  is  to  be  equipped  with 
electricity  for  heating  and  cooking.  Apart  from  the  initial  wiring 
expense,  which  will  be  about  £.50,  it  is  estimated  that  electricity  sufficient 
for  cooking  for  a  good-size  iamily  and  heating  and  lighting  a  six-room 
house  will  cost  about  14s.  a  month. 

In  April  of  last  year  the  Hoskins'  Iron  and  Steel  Company  offered  to 
supply  electrical  energy  to  Lithgow  (N.S.W.)  Council  for  two  years  at 
lid.  per  unit.  It  has  been  agreed  that  such  supply  shall  commence 
on  Nov.  1  next,  and  the  Railwaj-  Commissioners  have  promised  to  give 
the  supply  required  after  Nov.  I,  1923. 

The  "  Indian  Importer  "  states  that  a  plan  is  being  considered  for  the 
erection  of  plant  on  the  west  coast  of  India  to  produce  about  2  500  tons 
of  aluminium  per  annum.  By  means  of  a  reservoir  to  collect  rain  water, 
and  the  water  from  a  stream,  it  is  expected  that  sufficient  power  will 
be  obtained  to  generate  20  000  kW  of  electrical  energy  for  operating  the 
works. 

A  medal  is  offered  by  the  Accident  Prevention  Committee  of  the 
Canadian  Electrical  Association  to  any  person  who  saves  by  atti- 
ficial  respiration  the  life  of  another,  who  has  received  an  electric  shock. 
The  first  lot  of  medals  will  be  struck  from  copper  taken  from  the  first 
high-pressure  transmission  line  in  the  British  Empire,  installed  30 
years  ago. 

Mr.  J.  H.  Butters,  chief  engineer  and  manager  of  the  Tasmanian 
State  Hydro-Electric  Deft.,  who  has  returned  to  Hobart  after  his 
tour  of  Europe  and  America,  states  that  he  feels  confident  that,  with 
the  cessation  of  industrial  strife,  England  will  have  nothing  to  fear  from 
her  competitors.  He  purchased  in  England  two  motor  generator  sets 
for  Waddamana  and  two  transformers  for  88  000-V  for  Bridgewater. 

A  municipal  electric  generating  plant  was  put  into  operation  recently 
at  Dalby  (Queensland),  and  is  giving  satisfaction.  The  expenditure 
on  the  scheme  was  £U  000,  and  the  plant  includes  a  93  H.p.  Kvnoch 
gas  engine  direct  coupled  to  a  50  kW  E.C.C.  generator,  a  300  Ah,  244-cell 
battery,  and  a  150  H.p.  Cambridge  wood-fuel  gas  producer.  The 
charges  are  Is.  6d.  per  unit  for  lighting,  and  6d.  for  power. 

Mr.  A.  G.  M.  Michell  recently  investigated  the  power  resources  of  the 
Hopkins  Falls,  and  the  possibilities  of  utilising  them  for  the  generation 
of  electrical  energy  for  Warbnambool  (N.S.W.).  At  a  recent  meeting 
of  the  Council  Mr.  G.  B.  Lincolne  expressed  the  opinion  that,  for  a 
capital  expenditure  of  £10  000,  plant  could  be  installed  which  would 
enable  the  electricity  required  to  be  generated  at  the  water-supply 
pumping  station. 

Reports  have  been  received  by  Sydney  (N.S.W.)  Council  from  Messrs. 
Atkinson  &  Harper,  of  the  Government  Mining  Department,  on  the 
possibiUties  of  28  coal  mine  properties  offered  to  the  Council.  The  city 
electrical  engineer,  Mr.  Forbes  Maekay  does  not  think  any  of  these 
properties  suitable,  and  he,  with  the  Lord  Mayor  and  Town  Clerk,  has 
been  authorised  to  enter  into  private  negotiations  for  the  acquisition  of  a 
developed  coal  mine. 

The  New  South  Wales  Railway  Department  has  informed  Lithgow 
(N.S.W.)  Council  that  the  Department  proposes  to  establish  a  large 

POWER  STATION  IN  THE  WEST  PART  OP  NeW  SoUTH  WaLES,  when  funds 


arc  available.  When  the  station  is  equipped  the  Commissioners  state 
that  arrangements  may  be  made  for  the  supply  of  "  any  quantity  "  of 
electricity.  It  is  stated  that  the  station  will  draw  coal  .supjilies  from  the 
State  coal  mine  at  Lithgow. 

According  to  the  "  British  Australasian,"  strong  recommendations 
arc  to  be  made  to  have  the  electrification  works  area  known  as  "  Yal- 
LOURN  BRo\VN  COAL  AREA,"  and  not  "  MonvcU,"  as  at  present.  It  is 
considered  against  the  best  interests  of  the  new  field  to  be  continually 
known  as  MorweU,  when  the  two  locahties  are  7  miles  apart.  The 
Commissioners  have  christened  the  area  Yalloum,  and  the  new  postal 
address  is  also  of  that  name. 

A  power-house  is  to  be  erected  for  the  Normal  School  and  Institute 
of  Technology,  Calgary,  Canada,  and  it  is  proposed  to  instal  a  steam- 
driven  generating  plant.  The  boilers  have  been  already  purchased, 
but  specifications  for  the  remainder  of  the  plant  are  not  yet  prepared. 
British  firms  interested  should  commiuiicate  with  the  Provincial  Archi- 
tect, Department  of  Public  Works,  Alberta. 

The  Victorian  Electricity  Commissioners  have  issued  new  rules  with 
regard  to  the  licensing  of  wieemen.  The  licences  are  graded  as 
A,  B  and  C.  The  holder  of  a  C.  Ucence  may  only  work  under  the  super- 
vision of  an  A.  or  a  B.  man,  and  a  B.  man  may  only  work  under  the 
supervision  of  an  A.  man,  and  there  are  various  requirements  as  to 
examinations,  exemi^tion  from  examinations,  and  the  length  of  the 
experience  which  apphcants  must  have  had. 

The  AustraUan  Commonwealth  Parliament  has  decided  to  proceed 
at  once  with  the  construction  of  an  additional  trunk  telephone  line 
fi-om  Melbourne  to  Sydney,  a  distance  of  580  miles.  The  estimated 
cost  was  £37  000,  but  as  the  i)rice  of  copper  has  since  fallen  it  is  thought 
probable  that  the  estimated  cost  may  be  considerably  reduced.  Copper 
wire  of  260  lb.  to  the  mile  is  to  be  used,  and  it  is  proposed  to  super- 
impose a  duplex  telegraph  service  on  the  line. 

When  the  electric  plant  now  being  constructed  by  the  Ontario  Ciov- 
emment  is  completed  it  is  stated  that  at  least  10  000  farms  will  be  sup- 
plied with  light  and  power.  The  Government  already  owns  and  works 
13  distinct  systems  scattered  over  the  province  and  distributes  365  000  H.P 
of  electric  energy  derived  from  water.  Another  110  000  H.p.  will  soon 
be  provided  by  the  Queenston-Chippewa  plaht  on  the  Niagara  River 
which  will  have  an  ultimate  capacity  of  .525  000  H.p. 

At  the  recent  annual  general  meeting  of  the  Melbourne  Division  of  the 
Institution  of  Engineers,  Australia,  the  committee  for  the  year  was 
constituted  as  follows  :  Mr.  A.  C.  Mackenzie  (chairman).  Sir  John 
Monash,  Messi-s.  J.  B.  Bumell,  H.  E.  Coane,  A.  L.  Hargrave,  H.  R. 
Harper,  G.  G.  Jobbins,  R.  Lawson,  A.  Maling,  W.  J.  Newbigin,  H. 
Clement  Newton,  W.  W.  Robertson  and  B.  A.  Smith.  Mr.  F.  W.  Fisher 
js  hon.  secretary,  and  Mr.  W.  C.  N.  Hurford  hon.  treasurer. 

Supporting  home  industries  seems  to  be  an  expensive  matter 
IN  Australia.  The  Federal  PubUo  Works  Commission,  reporting  in 
favour  of  the  erection  of  a  new  telegraph  line  between  Perth  and  Eucla, 
states  that  before  the  war  copper  wire  cost  the  cun'ent  price  of  copper 
plus  £17  per  ton  to  cover  manufacture  and  freight.  A  plant  had  now 
been  estabUshed  at  Port  Kembla  (N.S.W.)  for  the  manufacture  of  copper 
wire,  but  it  cost  the  Department  £57  10s.  a  ton  more  than  the  quoted 
price  of  copper. 

At  the  recent  annual  meeting  in  Sydney  of  the  English  Electrical 
Company'  of  Australia, Ltd.  (formerly  the  Standard  Waygood -Hercules, 
Ltd.),  the  chairman,  Mr.  Stewart,  said  10  per  cent,  had  been  more  than 
earned,  but  commitments  were  heavy,  and  they  must  provide  capital 
to  complete  and  equip  the  new  workshops,  whichwouldcost£190  000,  or 
25  per  cent,  more  than  was  estimated  a  year  ago.  The  payment  of  a 
dividend  would  be  postponed  until  they  got  the  consent  of  the  A  ordinary 
shareholders.  Assuming  that  the  Board  could  arrange  with  their  London 
associates  they  had  under  consideration  the  raising  of  some  £50  000  or 
£60  000  additional  capital  by  the  issue  of  new  shares. 
I^Dr.  WiUiam  MacDonald,  the  well-known  authority  on  agriculture, 
has  recently  returned  to  Cape  Town  from  a  visit  to  Italy.  He  is  greatly 
impressed  with  the  development  of  the  electrical  railway  enterprise  hi 
North  Italy  on  the  three-phase  system,  and  says  that  such  a  system  of 
electric  traction  woidd  reyolutionise  the  farming  industrj'  in  South 
Africa.  The  Engineer-in-Chief  of  the  ItaUan  State  Electric  Railways 
has  sent  a  letter  to  General  Smuts  (by  Dr.  MacDonald)  inviting  the  Union 
Government  to  send  electrical  engineei-s  to  Italy  to  study  the  installa- 
tions of  electrical  traction  on  the  three-phase  system.  The  Union 
Government  recently  determined  to  adopt  the  direct-current  system,  but 
it  is  possible,  the  "  Glasgow  Herald  "  correspondent  states,  that  the 
acceptance  of  tcndei-s  may  be  delayed  pending  further  inquiries. 

Apparently  Australia  is  ambitious  of  becomuig  independent  of  outside 
sources  in  the  supply  of  all  electrical  plant  and  apparatus.  Already  a 
number  of  works  have  been  established  in  Victoria,  New  South  Wales 
and  elsewhere,  but  these  are  mainh'  engaged  in  the  manufacture  of 
electric  fittings,  accessories,  small  motors,  batteries,  instruments,  &c. 
In  view,  however,  of  the  Morwell  brown-coal  scheme  and  projected  hydro- 
electric developments  there  is  a  desire  to  establish  works  for  the  manu- 
facture of  large  electric  generators  and  other  electrical  equipment. 
The  Commonwealth  General  Electric,  Ltd.,  hitherto  a  comparatively 
small  concern,  has  made  arrangements  for  the  erection  of  large  works 
at  Spotswood,  near  Melbourne.  The  management  claim  that  no 
electrical  problem  is  too  small  for  the  company  to  handle,  and  none  too 
big,  and  that  it  will  manufacture  every  conceivable  class  of  electrical 
appliance,  from  the  smallest  switch  to  the  largest  turbo-generator. 
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SPECIFICATIONS  PUBLISHED. 

Thi  foUouliie  abstract  from  somi  «/  the  specifications  recently  published  hm>e  been 
specially  compiled  by  Messrs.  Mewourm.  Ellis  &  Co..  Chartered  Patent  Aientt, 
70  and  72.  Ckanary-la-.e.  Londoi.  W.C. 

Complete  Specifications. 
164427  RiST.    Coil  ignition  apparatus  for  internal-combustion  engines.    (6,'2,'20.) 
1M431  PoucHAiN.    Manufacture   of   negative   electrodes   for  electric   accumulators. 

(10/2/20.) 
164  432  PoucHAiN.    Negative  electrode  for  electric  accumulators.    (10;2'20.) 
164433  PouCHAlM.     Manufactureofnegativeplatesforelectricaccumulators.     (10.'2;20.) 
164  434  PoucHAiN.    Negative  plate    for   electric  accumulators  and  the  manufacture 

thereof.     (10  2  20.) 
164  437  Garrett  &  Sons,  Ltd.,  &  Simpson.    Safety-controlling  gear  for  electrically- 
propelled  vehicles.    (27  2  20.) 
164  451  Brothers  &  Tucker  &  Co.,  Ltd.     Interlocking-deyice  for  electric  switches. 

(3  3  20.) 
164  464  Smith.  Dine  &  Stocks.    Method  of  and  means  for  electric  control  of  tipping- 

gear  upon  vehicles.    (4,3/20.) 
164  472  Verity.     Electric  radiator.    (5'3  20.> 
164  490  Hall.    Electric  circuit-breakers  and  the  like.    (8/3/20.) 
164  507  Premier  Electric  Welding  Co.,  Ltd.  &  Patersoh.    Electrodes  for  electric 

welding.     ( 113/20.)  j 

164510  Wates  &   Major.    Electric  signalling  apparatus.    (12/3/20.)    (Addition   to 

132  818.) 
164526  Bolton,    (instruction  of  electric  resistances.    (16'3;20.) 
164536  Damey.     Electric  candle  lamps.    (18  3,20.) 

164543  Joseph  &  Cobbold.    Electrically-heated  soldering-irons.    (22/3,20.) 
164  559  B.T.-H.  C^o.    (G.E.  Co.)    Protective  devices  for  electric  circuitsand  apparatus. 

(31  3  20.) 
164  565  Cash  &  Gorrince.    Electric  switches,  sockets  and  the  like.    (6.'4/20.) 
164  571  Orling  &  Orling's  Telegraph  Instruments  Syndicate,  Ltd.    Telegraph 

circuits.     (10  4  20.) 
164  589  Booth.    Electric  lamp  holders.    (30/4,'2O.) 
164  590  Hards.    Electric  light  fittings.    (4  5.20.) 
164  592  Tamaein.     Vacuum  cleaner  electric  cord  take-up.    (5  5.20.) 
164  670  Daimler  Co.,  Ltd.,  &  Berriman.    Electric  lighting  systems  for  motor  vehicles. 

(20  11  1920.) 
164  678  MfeTROpoLiTAM-VicKERS  ELECTRICAL  Co.    Electrical  motor  starting  systems. 

(3  6/20.) 
164  681  Cudney    Electric  blasting  and  like  fuses.    (3012/20.) 
164  685  PoucHAiN.     Negative  electrode  for  electric  accumulators.    (10,2  20;    divided 

application  on  164  431.) 
164  689  Taylor.    Means  for  improving  the  current-carrying  capacity  of  existing  three- 
phase  alternating-current  cable  systems.     (23  9  19    divided  application  on 
23  324  19  and  29  852  19;  cognate  application,  ir403,'21.) 
(x)nsists  in  means  for  improving  the  current-carrying  capacity  of  existing  three- 
phase  alternating-current  cable  systems  without  straining  the  margin  of  insulation 
of  the  cables,  wherein  a  current  of  the  same  frequency  as  that  of  the  cable  system 
is  superposed  on  the  existing  system,  and  is  characterised  by  the  distribution  of  the 
terminal  polarities  of  the  superposed  current  upon  the  separate  cables  through  the 
intermediary  of  the  neutral  points  of  the  transformers  feeding  the  said  cables. 
164  779  British  Thomson-Hohston  Co..  Ltd.,  &  Whitaker.  Dynamo  electric  machiiies. 

(18,12  19.) 
164  732  Bullimdre.    Electric  I  imps.    (23/12/19.) 

164  7S4  Scott  &  Bentley.     Electrically-operated  cranes,  hoists  and  the  like.     (9'l/20.) 
164  790  Murray  &  Telephone  Manufacturing  (1920),  Ltd.  Telephones.    (3  2'20) 
164  794  Csabtree.     Electric  switches.    (9  2  20.) 
164  799  Waterhouse.     Electric  switches.    (12'2'20.) 
164  82D  M^sples.     Electrical  liquid  heaters.    (312/20.) 
164827  British  Thomson-Houston  Co.,  Ltd.    ((General  Electric  Co.)    Electric  switches 

(11  3  20.) 
164  831  Sterling  Telephone  &  Electric  Co.,  Ltd.,   Bell  &  Davey.    Electrical 

signalling  systems.    (12'3/20.    Addition  to  106  706.) 
164  837  British  Thomson-Houston  Co.,  Ltd.    (General  Electric  Co.)    Electric  ship 

propulsion  systems.     (22,3  20.) 
164  849  British  Thomson-Houston  Co.,  Ltd..  &  Young    Magneto  electric  machines 

(16,3  20.) 
164  851   Hayter.     Ignition  devices  for  internal  combustion  engines.    (16'3'20.) 
16»830  Valentine.    Electric  distributor  for  internal  combustion  engines.    (24'3/20.) 
164  8S4  Fredriksen.     Electric  fluid  heating  apparatus.     (25  3,20.) 
164  835  Terry.     Electric  heaters.    (25 '3/20.) 
164  893  RuNBAKEN.   CoTimutators  or  electric  current  distributors  of  electric  ignition 

s/stems.    (27  3  20.) 
164  900  Mathieu.    Thermionic  relays  or  amplifiers.    (14  20.) 

The  filament  of  the  valve  or  of  the  first  valve  where  there  are  more  than  one  valve 

is  connected  to  a  point  in  the  inductance  of  the  loop  aerial  or  in  an  inductance  in 

parallel  with  or  coupled  to  the  looo  aerial.    The  filament  is  also  preferably  earthed 

directly  or  through  a  condenser. 

164  9(33  JuHLiN  &  Metropolitan- VicKERS    Electrical  Qa.,  Ltd.    Dynamo  electric 

machines.     (1,'4,'20.) 
164911  Griffin.    Terminal  connections  for  flexible  electrical  cables.    (13  4  20.) 
164916  RowcLiFFE  &  Ombridce  &  Paul  Instrument  Co.,  Ltd.    Thermo-electric 

measurement  of  temperatures.    (15  4  20.) 
164  924  ICRANic  Electric  Co.    (Cutler  Hammer  Manufacturing  Co.)    Electric  discharge 

apparatus  and  systems.    (22'4/2D.) 
164  927  Robinson  &  Crowther.    Electro-magnetic  wave  receiving  and  transmitting 
systems.    (23  4,20.) 
A  receiving  or  transmitting  system  is  adapted  with  two  directional  coils  or  aerials 
arranged  at  an  an^le  to  one  another,  and  made  to  rotate  together,  and  a  receiver 
or  amplifier  circuit  or  a  transmitting  circuit  is  alternately  coupled  to  the  directional 
coil  or  aerial  circuits  by  means  of  a  rotatable  or  the  like  coupling.. 
164  946  Ryland  &  Ferguson.    Means  for  bonding  metallic  tubing  in  electrical  wiring 

installations.    (125/20.) 
164  965  Lee.     Electric  cables.    (19/6/20.) 

164  977  Jackson.  Method  and  means  for  detecting  the  presence  in  or  absence  from 
bodies  of  non-magnetic  material  of  certain  component  bodies  of  magnetic 
material.    (8/7:20.) 

164  938  Gatti.    Electro-magnetic  device  for  withdrawing  metal  solinters  from  the  eye. 

(31/7/20.) 

165  001  Gardner.     Electric  miners' lamps.    (30/8/20.  Divided  application  on  159  665.) 
165  072  Reyrolle  &  Co.,    Ltd.      (Lesson     ■   Mirrey).      Time   limit  relavs,  circuit- 

break»-c  or  thelike.    9/2'20.    (Divided  application  en  163420.) 
165  115  TaojArt.    Relayandradioreceivingsystemsandthelike.  (18  8  19.)   (Cognate. 
ATi;;:;ations,  32523 '20  and  34315  20.     Patent  of  Addition  not  granted.) 
ReUtco    to    receiving    relay    or    detector    systems    employing     an    electric 
discharge  device  in  which  the  current  is  carried  by  electrons  or  ions,  in  which  two 
or  more  means  of  controlling  the  main  current  are  provided,  and  each  of  the  elements  " 
used  to  obtain  such  control  is  associated  with  an  input  circuit,  the  nature  of  its  main 
current  being  dependent  on  the  modulating  potentials  or  currents  applied  to  the 
control  elements  particularly  for  use  in  radio  systems  and  the  like. 
165  116  Thompson  (Compagnie  Generale  de  Telegraphie  et  de  Telephonie).  Telephone 

intercommijnication  and  Uke  systems.    (lB/8'19.) 
165  117  Victoria  Falls  &  Transvaal  Power  Co.,  Ltd.,  and  Price.    Electric  oil 

switches.     (9  9,19.) 
165  133  Ferranti.  Wall  &FERRANTI,  Ltd.     Electricity  meters  and  the  like.    (17  1/20. 
165 137  Fereday.    Magnetic    means    for    producing,    modifying,  and    transmitting 

mechanical  movements  at  variable  speeds.    (21/1, 20.) 
165  143  White.    Bonding<lips  (or  electric-wiring  systems.    (18-2  20.) 


165211 
165217 
165  227 


165318 

165338 

165  374 
165  383 

165  390 

165  392 

165  460 

165  470 


165512 
165514 
165515 
165517 
165  535 


Clark  &  Clark's  Neo-Electric  Devices,  Ltd.  Electrical  measuring 
instruments.    (4  3  20.) 

B.  T.-H.  Oo.  (G.  E.  Co.).    Electric  switches.    (11  '3/20.) 
Western  Electric  Co..  Ltd.  (Western  Electric  Co.,  Inc.).    Vacuum  tubes. 
(16  3/20.) 

Fletcher  &  Jones.    Reflectors  for  electric  lamps.    (17/3,20.) 
Skagen.     Locking-devices  for  valves  and  electric  switches  used  in  connection 
with  internal-combustion  and  other  engines.    (19,3'20.) 
Gabriel.    Portable  electric  lamps.    (24  3,20.) 
Ouilter.    Thermionic  devices.    (24  3  20.) 

B.  T.-H.  Zo.  (General  Electric  Co.).  Protective  devices  for  electric  circuits  and 
apparatus.    (25/3,20.) 

Sanders.    Electrical  double-pole  switching-plug.    (23  4 '20.) 
Automatic  Telephone  Mfg.  Co..  Ltd.,  &  SAvrN.    Call-indicators  for  telephone 
systems.    (27/4/20.) 

Taggart  Scott,  Read  &  Engelbach.    Means  of  supporting  electrodes  in 
vacuum  tubes,  especially  for  use  in  wireless  telegraphy.     (28 '4/20.) 
Sullivan  &  Joseph.    Electrical  condensers.    (29/4/20.) 
Relay  Automatic  Telephone  Co.,  Ltd.  &  Inmah.    Telephones.    (5  5  20.) 
((x>gnate  Application,  4301/21.) 

James  &  Chamberlain  &  Hookham,  Ltd.  Alternating-current  measuring 
instruments.    (5  6/20.) 

CoLViLLE  &  Sons,  Ltd..  &  Inglis.    Electro-magnetic  appliance  for  handling 
plates,  rails,  bars  and  the  like.    (6  7  20.) 
OsTiNs.     Electric  switches.    (3/12,20.) 

Carney  &  Lacey.  C<xi\\n%  of  dynamo-electric  machines.  (22  4  20.) 
(Divided  Application  on  18797/19.) 

B.  T.-H.  Co.  (General  Electric  C>j).  Electric  switches.  (ll,'3/20.)  (Divided 
Application  on  165  152.) 

Fereday.    Magnetic    means    for    producing,    modifying,    and    transmitting 
mechanical  movements.    (21/1/20.)    (Divided  Application  on  165  137.) 
Withers  ((^x).      Electro-magnetic  recording-apparatus  for  telegraph  circuits 
(18,9/18.) 

Barry  &  Taylor.  Methods  of  and  means  for  reducing  the  lagging  current 
on  alternating  current  systems  supplying  inducton  motors  and  the  like.  (15/9, 19.) 
Addition  to  152  703.) 

Lamkin.     Electric  distributing  switches  for  ignition  purposes.    (29,10  20.) 
Hodges.    Aoparatus  for  charging  and  discharging  electric  storace  batteries. 
(25  2  20.1 

B.  T.-H.  Co..  Ltd.    (General  Electric  Co.).    X-ray  apparatta;    (23,'3  20.) 
Dennett.     Electric  motors.    (24;3/20.) 
Kay  &    Jennings.     Telephones.     (25  3/20.) 

Palmer  Telephone  Mfg.  Co.,  Ltd.  Selector  switches  for  telephones.  (25/3/20.) 
Lovelock  &  Try  &  Son,  Ltd.  Electrolytic  deposition  of  iron  and  the  treat- 
ment of  the  deposits.     (30/3  20.) 

Bolton.     Electric  overload  circuit-breakers,     (13'4/2C.) 

Automatic  Telephone  Mfg.  Co.,  Ltd.,  Savin  and  Smith.  Call-indicators  for 
telephone  systems.    (14/4  20.     Addition  to  129  563.) 


APPLICATIONS  FOR  PATENTS 

March  ?9,  1921. 

9  216  Amy  &  Greenshihlds.    Electric  light  extension  switch, 

9  212  Midland  Electric  Mfo.  Co.,  Cox  &  Sutherland.    Electrical  distribution  fuse- 
boards,  fuse  bores,  &c. 

9  291  Murray.    Switches. 

9318  Bruner&Clark.    Automatic  electric  heating  device  for  glass  furnaces.    (29'3'20, 
I..S) 

9  322  .Aron.     Electric  dry-uattery  cells-    (29/3/20,  Germany.) 

9  352  Sykons.     Dipping  tanks  for  electrical  appar;tus,&c. 

9  366  Metropolitan-Vickers  Electrical  Co.,  Brooks  &  Cowan.    Control  ol  electric 
motors. 

9  S'S  Bartmann.     Fusible  cut-outs. 

9  335  Michel.    De /ices  for  transforming  electrical  energy  into  mechanical  energy,  and 
inversely. 

9i383  Ck)HH.    Switches.    (23/4/19,  Germany.) 

March  30,  1921. 

9  411  Bates.    Speed-regulating  devices  for  motors. 

9  465  MoissiwiTscH.    Electrically-illuminated  signs. 

9  470  Ges.  fur  Crahtlos:!  Telegraphie.     V/ireless  t£le,;raph  tranrmitters.  (31  '3'20, 
Germany.) 

9  471  Ges.  FUR  Jrahtlose  Telegraphie.    Telephone  s>r^ ems.    (l/4'20,  Germany.) 

9  473  B.  T.  H.  Co.     (G.  E.  Cx>.)    Speed  regulating  systems. 

9  475  VON  Rottenburg.    Repair  of  metallic  lamp  filaments.    (24/8/20,  Germany.) 

9  490  Marks.    (Elektriska  Aktiebolajet  Volta.)    Au'cmatic  circuit  breaker,  &c. 

9  491  Marks.    (Soc.  Anon.  (x)nstructions  Electriques  de  Belgioe.)    Electric  drive. 

9  494  Smith.    Storage  batteries.    (31/3'20,  U.S.) 

9  496  Maglikilde-Petersen.    Apparatus  to  be  connected  to  telephone  to  deliver  a 
message.     (31 ,3, 2C,  Denmark.) 

9  501  .Smith  &  Young      Means  for  detecting  breaks,  &c.,  in  submarine  cables. 

9  507  H'iBESs.    >:  ray  tubes. 

9  513  Relay  Automatic  Telephone  Ck).  &  Edwards.    Automatic,  &c.,-  telerhone 
systenu<. 

9  522  Satchwell.    Electric  controllers. 

9  524  Foster  Engineering  Co.  &  Dobsoh,    Switche--. 
March  31,  1921. 

9  529  (DosLiNO     Switch  wall  plug. 

9  532  Sharples.    Control  systems  for  electric  furnaces. 

9  536  GivELET.    (Continuous  current  systems. 

9  552  Wkiddington.    Wireless  telephony. 

9  553  Mazza,  Bettica  .%  Macchione     ReciprocTing  electric  motors. 

9  553  Scott.    Ck>p?er-contact  plates  for  controllers  for  electric  vehicles 

9  591  Ba£rlocher.    Commutators. 

9  593  Robinson.    Cxanbined  dynamo  and  motor 

9  595  &  9  596  Metropolitan-Vickers  Electrical  Co.,  (^ates  &  Davies.    Switch 
gear. 

9  593  O0UL.S0N.    Accumulators  for  motor  cars,  &c. 

9  599  Metropolitan-Vickers  Electrical  C^.  «i  Cheetham.    Automatic  circuit  inter- 
rupting. 

9  604  MuNRO.    Sockets  or  boxes  of  trolley  poles. 

9  607  Skorpek.    Dry  cell  for  pocket  lamps.    (25/3/19,  Germany.)  ^ 

9  623  Akt.  Ges.   Brown,  Boveri  et  Cie.    Processing  higher  harmonic  currents  in 
secondary  circuit  of  polyphase  metal  vapour  rectiiiers.    (1/4/20,  Switzerland.) 

9  654  DuNLOP.     Means  of  recordin/'jnd  gauging  duration  of  telephone  calls. 

9  657  ScHATTNER.    Circuit  makir,  ♦  nd  breaking  device. 
April  1,  1921. 

9  664  DuNLOP.    Cill-recording  device  for  telephone  instruments. 

9  707  Brown.    Spring  contacts  of  electric  lamps. 

9  721  Cutler-Hammer  Mfg.  Co.     Electric  heaters.    (22/6/20,  U.S.) 

9  724  Baerlocker.     Resistance  grids. 

9  741   Ireland  &  Lucas.    Automatic  switches. 

9  742  Ireland  &  Lucas.     Electromagnetic  horns. 

9  752  MuLLARD  Radio  Valve  Co.    Thermionic  valves,  &c. 

9  754  Smith.    Fittings  for  electric  conduit 

April  2,  1921. 

9*763  Tucker.    Ouick  make-andbreak  switches. 

9771  ELECTRtcCk)NSTRUCTioNr.o.&  Jones.    Fixing  stator  cores  of  induction  motors  &c. 

9  774  Marshman.     Electrical  indicator  and  controller  for  bearings. 

9  805  Chance  &  Lamflouoh.     Electric,  &c.,  lighting  apparatus. 

9814  Erdsrink,  Randt&Mellmann.     Electric  fuse  boxes. 

9  820  Carney.    .Means  for  controllini;  oowerfactor  of  motor,  &c.,  circi  its. 

9  625  Sykes  Interlocking  Signal  Co.,  Tiddeman,  Henderson  &  Russell.  Elec- 
trically operated  bells.  &C. 
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Tenders  Invited  and   Accepted. 

Dublin-  Guardians  require  tenders  by  Sept.  7  for  the  supply  of  electric 
fittings,  &c.     Tender  forms  from  the  Master  of  the  Workhouse. 

Ilfokd  Urban  Coimcil  want  tenders  by  September  9  for  an  air  com- 
pressor, motor  and  starter.  Specifications,  &c.,  from  Mr.  A.  H.  Shaw, 
Electricity  Works,  Ilford. 

Great  and  Little  Uswoeth  Parish  Council  invit«  tenders  by 
Sept.  5  for  electric  street  lighting  extensions.  Particulars  from  the 
Clerk,  2,  Manor-view.  New  Washington. 

Dorchester  Electricity  Committee  require  tenders  by  September  10 
for  re-plating  battery,  &c.  Particulars  from  Mr.  G.  Nicolson,  Sunny- 
bank,   Stavordale-road,   Weymouth. 

Bermosdsey  (London)  Guardians  want  tenders  by  Sept.  23  for  six 
months'  supply  of  electric  lamps,  &c.  Forms  of  tender,  &c.,  from  the 
Clerk,  283,  Tooley-street,  London,  S.E.I. 

Dublin  Electricity  Supply  Committee  requires  tenders  by  September  5 
for  the  supply  of  brass  condenser  tubes.  Particulars  from  the  City 
El?etrical  Engineer,  Fleet-street,  Dublin. 

Manchester  Tramways  Committee  require  tenders  by  Sept.  13  for 
motors,  controllers  and  trucks  for  tramcars.  Specifications  from  Mr. 
J.  M.  McEIroy,  55,  Piccadilly,  Manchester. 

The  Government  of  Malta  wants  tenders  by  Sept.  15  for  the  supply 
of  single  phase  meters.  Forms  of  tender,  &c.,  from  the  Crown  Agents 
for  the  Colonies,  4,  Millbank,  London,  S.W.  1. 

Tenders  are  required  for  the  electric  lighting  of  St.  Michael  and  All 
Angels'  Church,  Portsmouth.  Form  and  tender,  &c.,  from  Col.  G.  E. 
Kent,  Normanhurst,  Cavendish-road,  Southsea. 

Tenders  are  wanted  by  Sept.  9  for  six  months'  supply  of  electric  light 
cable,  flexible  wire,  switches,  &c.,  to  the  District  Asylum,  Ballina-sloe. 
Forms  of  tender  from  the  Clerk  at  the  Asylum. 

Plymouth  Guardians  require  tenders  by  September  9  for  wiring  and 
fitting  the  workhouse  for  electric  lighting.  Specification,  &c.,  can  be 
seen  at  the  oiEce  of  the  Master  of  the  Worlihouse. 

Tenders  are  required  by  September  14  for  wiring  the  Glan  Ely  Hospital. 
Fairwater,  near  Cardiff. "  Specifications,  &c.,  from  the  Secretary,  Welsh 
National  Memorial  Association,  Westgate-street,  Cardiff. 

West  Ham  Guardians  require  tenders  by  Sept.  8  for  three  months 
supply  of  electrical  fittings,  engineers'  oils  and  sundries,  &c.  Forms  of 
tender  from  the  Clerk,  Union-road,  Leytonstone,  London,  Ell. 

Westminster  Guardians  want  tenders  by  September  14  for  supply 
of  electric  lamps  and  fittings,  ironmongerj',  &c.  Forms  of  tender  from 
the  Clerk,  Prince's-row,  Buckingham  Palace-road,  London,  S.W.I. 

London  County  Council  invite  tenders  for  the  supply  and  erection 
fif  h.-t.  and  l.-t.  switchgear  for  sub-stations.  Specifications  from  the 
Clerk  of  the  Council,  Spring-gardens,  S.W.  1,  to  whom  tenders  by 
Sept.  5. 

Tenders  are  invited  by  Durban  Corporation  for  supply  of  two 
5iO-kW  rotary  converters,  switchgear,  &c.  Tenders  to  Town  Clerk's 
Office,  Durban,  by  Sept.  28.  Specifications  at  the  Department  of  Over- 
seas Trade. 

Tenders  are  invited  by  Oct.  5  for  the  suppl}'  of  bronze  wire  (schedule 
530)  to  the  Postmaster-General's  Dept.,  State  of  Queensland.  Speci- 
fications, &c.,  from  the  oflSce  of  the  High  Commissioner  for  Australia: 
Room  E  5,  Austraha  House,  Strand,  W.C.  2. 

The  Metropolitan  Asylums  Board  invite  tenders  by  Sept.  9  for 
repairs  to  electric  lighting,  fire  alarm  and  domestic  bell  installations  at 
St.  George's  Home,  Millraan-street,  Chelsea.  Specification,  &c.,  can 
be  obtained  at  the  Board's  Offices,  Embankment,  E.G.  4. 

The  Victorian  Government  Railways  invite  tenders  (by  Sept  28) 
for  the  supply  and  deUvery  of  a  lifting-magnet  and  generating  set,  with 
control  apparatus  and  accessories  (Contract  No.  34241).  Specifications 
may  be  inspected  at  the  Department  of  Overseas  Trade,  35,  Old 
Queen-street,  S.W.I. 

Peterborough  Corporation  Electricity  Department  invite 
tenders  for  the  supply  and  delivery  of  a  quantity  of  paper  insulated, 
lead-covered  cables,  some  for  use  on  C  600- V  supply  and  some  on  600-V. 
Particulars  for  the  City  Electrical  Engineer,  Albert-place,  Peter- 
borough. 

The  date  for  receiving  tenders  for  the  supply  of  electric  light  and  power 

.  plant  for  Bula^wayo  (Rhodesia)   Municipality  has  been  extended  to 

October  12  if  tenders  are  delivered  to  Messrs.  Davis  &  Soper,  54,  St. 

Mary-axe,  London,  E.C.3,  and  to  November  15  if  tenders  are  sent  to 

the  Town  Clerk. 

The  Standing  Joint  Committee  of  the  Glamorgan  Quarter  Sessions  and 
County  Council  require  tenders  by  S>pt.  10  for  the  electric  lighting 
installations  in  Cwmgwrach  PoUce  Station  (contract  No.  6)  and  in 
Penrhiwceiber  PoUce  Station  (contract  No.  15).  Specifications  can 
be  obtained  at  Glamorgan  County  Hall,  Cardiff. 

The  Belgian  Ministry  of  National  Defence  invite  tenders  for  the 
supply  of  23  wireless  telegraph  and  telephone  installations  required 
by  the  Artillery  Department.  Tenders  to  the  Minister  of  National 
Defence  (3  Direction  Generale),  10  Rue  du  Meridisn,  Brussels,  by 
10  a.m.,  Sept.  14.  Specifications  at  the  Department  of  Overseas  Trade . 
Tenders  are  also  invited  by  Oct.  12  for  the  supply  and  delivery  of 
galvanised  iron  and  steel  wire  (schedule  537) ;   and  by  Oct.  19  for"  the 


supply  and  delivery  of  insulated  wire  (schedule  538)  to  the  Post- 
master-General's Department,  State  of  Queensland.  Tender  forms, 
&c.,  from  the  office  of  the  High  Commissioner  for  Australia,  Room  E.o, 
Aus'tralia  House.  Strand,  W.C.2. 

The  Electrical  Committee  of  the  Corporation  of  Bristol  invite 
tenders  for  the  supply,  delivery  and  erection  at  their  Feeder-road  gene- 
rating station,  St.  Pliilips,  Bristol,  of  a  1  500  kW  rotary  converter, 
6  600  V,  a.c,  three-phase,  50  periods,  to  500  V  d.c.  Specifications  and 
forms  of  tender  from  Mr.  H.  Faraday  Proctor,  The  Exchange,  Carn- 
street,  Bristol,  to  whom  tenders  by  10  a.m.  Sept.  16. 

The  Rand  Water  Board  invites  tenders  (by  September  28)  for  supply 
and  erection  at  the  intake  pumping  station,  Vereeniging,  of  two  centri- 
fugal pumps,  direct-coupled  to  electric  motors,  one  10-ton  travelling 
crane,  and  the  supply  and  erection  at  the  main  pumping  station  site  of 
two  centrifugal  pumps  coupled  to  electric  motors.  Specifications  of  the 
Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W.I. 

Tenders  are  also  invited,  by  12  noon,  Nov.  7,  for  the  supply,  delivery 
and  erection  at  the  Board's  Main  Pumping  Station,  Vereeniging,  of 
two  steam-driven  electrical  generating  sets  of  350  kW  capacity,  each 
complete  with  switchboards  and  all  accessories.  Tenders  to  the  Secre- 
tary, the  Rand  Water  Board,  Central  House,  J.O.  Box  1703,  Johannes- 
burg. 

Pretoria  (Transvaal)  Municipality  requires  tenders  by  Oct  4  for  coal 
handhng  plant  (contract  No.  6),  6  600  V  cables  (contract  No.  7),  induced 
draught  and  ash-handling  plant  (contract  No.  8),  and  feed  pumps, 
steam,  air,  and  water  piping,  &c.  (contract  No.  9),  for  the  electric  hght 
and  power  department.  Specifications,  &c.,  from  the  General  Manager, 
or  Mr.  G.  M.  Clark,  40-42,  Meische-buildings,  Johannesburg. 

The  Uruguayan  Board  of  State  Electrical  Stations  require 
tenders  for  four  electrical  generating  sets,  including  one  300  to  325  kW, 
3-ph.,  50  cycle  (2  000  V  between  phases),  one  175  kW,  3-ph.,  50  cycle 
(6  600  V  between  phases),  one  125  kW  and  one  100  kW.,  d.c,  three- 
wire  2x230  V;  and  four  4-stroke  Diesel  engines,  one  for  each  set. 
Particulars  from  the  Department  of  Overseas  Trade,  35,  Old  Queen 
St  reet,  London,  S.W.  1.     Tenders  by  Sept.  19. 

The  Secretarj'  of  the  New  Zealand  Public  Works  Tender  Board 
(Wellington)  invites  tenders  (by  Nov.  1)  for  the  supply  and  erection  of 
new  or  secondhand  auxiliary  plant  lor  the  Rotorua  electric  supply  as 
foUows  :— One  oil  engine  (200  to  250  B.H.P.)  and  one  three-phase  50 
cycle  alternator  of  190-kW  (power  factor  of  0-8)  with  exciter  and  switch- 
gear.      Specifications     may     be     seen    at    Department    of    Overseas 

The  New  Zealand  Public  Works  Department  are  calling  for  fresh 
tenders  for  the  supply  and  erection  of  steel  pipe  lines  and  fittings  required 
in  connection  with  the  Mangahao  power  plant.  Wliile  the  quantities, 
&c.,  are  substantially  the  same  as  those  specified  in  the  original  call  for 
tenders,  some  of  the  conditions  appear  to  have  undergone  modification. 
The  closing  date  for  the  receipt  of  tenders  in  Wellington  is  Nov.  1,  1921. 
Specifications  can  be  inspected  at  the  Department  of  Oveiseaa 
Trade. 

H.M.  Consul -Genera!  at  Lourenco  Marques  reports  that  tenders 
will  shortly  be  incited  by  the  department  of  posts  and  telegraphs 
at  Lourenco  Marques' for  the  supply  of  4  200  iron  telegraph  poles 
(approx.  weight  177  1b.  or  1801b.).  15000  g.-i.  insulator  stalks,  11000 
g.-i.  insulator  brackets,  15  000  porcelain  insulators,  320  tons  g.-i.  wire 
(4  mm.)  and  90  tons  hard  drawn  copper  vnre  (S.W.G.No.  14).  Tenders 
(in  Portuguese)  by  Sept.  30.  Further  particulars  from  Department 
of    Overseas   Trade 

Horsham  Urban  District  Council  invite  tenders  for  the  supply 
and  erection  of  one  three-crank  triple-expansion  engine,  vertical  en- 
closed type,  direct  coupled  to  a  300-kW  continuous-current  generator 
469/500  V,  shunt  wound ;  alternatively,  one  two-crank  compound, 
engine  coupled  to  generator  as  above.  Particulars  from  the  Council's 
Electrical  Engineer,  Electricity  Works,  Stanley -street,  Horsham 
Tendei-s  to  Mr.  A.  Slyfield,  clerk.  Council  Offices,  Market  Square,  Hor- 
sham, by  5  p.m.,  Sept.  3. 

The  Administration  op  the  South  African  Railways  and 
Harbours  invite  tenders  for  the  supply,  for  12  months  ending  December 
31,  1922,  of  85  560  incandescent  train  lighting  lamps  (tungsten  filament) 
for  24  V,  8  to  10  c.p.  ;  8  125  engine  headlight  lamps,  150  W.  32  V  (gas- 
filled  1  /2  W  type  with  concentrated  filament)  ;  50  472  incandescent  lamps 
(tungsten  filament)  ;  5  545  incandescent  lamps  (carbon  filament). 
Tenders  by  noon,  November  7,  to  the  Secretary,  Tender  Board,  South 
African  Railway  Headquarters  Offices,  Johannesburg.  Specifications 
may  be  inspected  at  the  Department  of  Overseas  Trade,  35,  Old  Queen- 
strett,  S.W.  1. 

The  New  Zealand  Public  Works  Department  invite  tenders  for  the 
manufacture,  supply  and  delivery,  ex  sliip's  slings  at  Auckland,  of  six 
sets  of  three-phase  air-brake  switches  suitable  for  operation  upon 
50  000  V  circuits  in  connection  with  the  Waikato  Electric  Power  Stfheme. 
Tenders  to  the  Secretary,  Public  Works  Tender  Board,  Wellington, 
by  noon  on  Sept.  27.  Telegrapliic  tenders  also  accepted.  Sjx'cifications 
at  the  D?,partment  of  Overseas  Trade,  35,  Old  Queen-street,  Lcuidon. 
S.W.  1.  A  copy  is  also  available  for  loan  to  firms  established  in  tlie 
provinces. 

The  Public  Works  Department  op  New  Zealand  invite  tenders 
for  the  supply  of  the  following  plant  required  in  connection  with  the 
Mangahao  electric  power  scheme  :  Section  12  :  Thi;ee  water-whccls  of 
6  450  B.H.P.,  and  two  water-wheels  of  3  225  b.h.p.,  complete  with 
governors,  couijfings  and  accessories,    Section  13:    Three  0  000  kVA 
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auil  iwo  3  WRi  kVA  &lt.miitiii;:-ournnl  ,L'i-iicrat..rs  ;  Srction  U:  two 
thrw-uoit  rxiit«T  soU,  each  consisting  of  one  37.">  b.h.p.  IVlton  wheel, 
one  25l>  k\\  dii\-ct-oumM»t  gi-ni'ralor,  and  one  3">l>  ii.r.  iis\i>chronous 
ni.it..r:  St-itiun  1  j  :  st-ven  4  «U0  kVA  Mngli-'|>lins<'  Iransfonnrni  and 
»ci-i-»i«in<-»  ;  Srt-tion  17  :  inKulntors  for  110  tHKI  V  ."iti-oyflf  transmission 
lines;  S.ition  18:  lightning  arn-,st»-t>  for  ojnTalion  on  two  1UUKH.IV' 
tbree-phaMc  IransiuiMiun  lin<-«  :  Stition  19:  swilthboani,  Bwitrht-s  and 
accesaorie*.  Tender,  to  the  S.n  t«ry.  I'ulilii-  Works  Tenders  lioard, 
WrlluigUm,  by  niH>n.  X.-v.  Jit.  Sik-i  ilii  atioiis  at  Department  of  DverKeas 
Trade. 


Sl"NDEW_\M>  Corporation  ha.  accepted  the  tender  of  Ferranti,  Ltd., 
for  18  d.e.  met  -pt. 

Banoou  r..iin.U  has  ■rccpt4^d  the  tender  of  the  English  Electric 
Co,!'-         •      I '••■fcW  Diesel  8ct,  at  £4  260. 

I  :.  fount  il  hoc  arreptrd  the  tender  of  Hann  4  Sons  for 

3^  ■    r  -^rn-et  lighting,  fornix  months  fnira  September  29, 

»t   -  ^  lude  converting    old    etAndards  and  providing 


Ir 


il  li:is  acerptod  the  tender  of  Mather  &  Platt 
■  M  .Viiyliim,  l.l-'O.  and  that  of  the  Consett 
:  11  .'Ut-B.H.r.  motor  and  the  erection  of  a 
I-  I  ks.  £4(10. 

Th<'  tiiinlmivli  tor|)or»tion  have  placed  an  orxler  with  Messrs.  PRrr- 
cnm  A-  CoLli  and  E.P.S.  I'oMI-anv,  Ltp.,  for  two  batteries,  each  enn- 
ui.to.  •  ..f  I  ■<•  . .  i|.,  having  a  eapaeity  of  2  (Mo  Ah  at  the  Id  hour 
m'  Thes<'  batteries  will  be  installed  at  the  new  jiower 

"'•'■  'Ilk,  I'ortoU'llo.  and  will  Ik>  able  to  supply  iV.HI  k\V  for 

thn-    ,  .  ..     ,      :  .>ii  huurin  anemergeney. 

H.v-.iTiM.'^  •'•.riH.ration  h»»  accepted  the  following  tendeis  for  plant 

for  til.   .  I  •"  :ry  works  : — Fawcett  Constnietion  Coniponv.  alterations, 

*'  .-.    £11  mi:     platlorms.   galleries,   ladders,   &e.,   £731). 

J*r:  Kiigineering  Company,    1  12.">kW    Hrush-Ljungstrora 

•  ur  'I'.t.   1'17  7"."i.     Stirling   Hoiler  ( 'oinpany,' water-tube 

' '"  •  r-,  Cmsby  wat«'r  reuulotors,  foundations, 

fl"'  I  nii-ten<.'  £1IM)«5.     .\ito  i  &  Company, 

't-  ..  ».  lA-a  n'corders.  and  Holden  &  Brooke 

!<•-  M.      Holden   Jt    Br..oke.   No.    10   high- 

V'  1  II.   I'liilin,  U.I.,  swilehgear,  £!ttJl5   15s.  ; 

J'f  '  ompnnv,  fon-ed-dr.iught  eouline  tower, 
il  ss  ■ 


Catalo^oes.  Price  Lists,  &o. 

Herbert  Morris  have  issued  a  booklet  full  of  information  obout  their 
hand  rrnn*-.*. 

1:  iT.\s  VicKKBs  ciirular  gives  details  of  the  rolling 

m  tnpany  with  the  electrical  drive.     These  include 

l'"  I  14  nvemiiig  mills  with  a  total  aggn-gate  peak 

ca  "I  ll,l'. 

-•*-an  catalogue  contAins  full  particulara  of  the  Edison 
•'^"  '  OMPAXy's  new  houMo-wiring  system,  a  description  of 

w'  "i  The  Eim^tricias  of  July'22.     The  catalogue  is 

•"  '■   ind  gives  a  numlx-r  of  useful  hints  as  to  how  erection 

m  .  .  1    .lit. 

of  HiGOR  Bbotiikbs  is  brimful  of  interesting 
'"  l'-»«  electrical  topics  as  usual.     Under  the  first 

h*...;.i..    ..     ,.  ..■    ..,.■.  of  a  new  specification  and  ))rice  list — the  one 

belter  in  i|u,Mity  and  the  other  lower  in  ligurcH-  omi  of  the  opening 
of  a  i/indon  •fti'e  at  2tM.  Strand;  while  under  the  latter  are  some 
good  stones.  »..me  new  and  «jmo  not  so  new.  Alt«igether a  bright  and 
wadablc  pT'duction. 

A  well  illustrated  pamphlet,  which  is  being  distributed  by  the  Key 
Enginn'rine  Company.  Ltd.,  sets  out  the  merits  and  advantages  of 
Kev  Fibre  Comhit  ami  Thoiuhino  for  underground  cables.  !i<-veral 
illu«tniTii-.n5  ar>  nvrn  =h..»ing  municipal  electricity  departments  and 
•u|  :  'nconduit,  whichisilainicdtolK-extremcly 

b>  111   jointing,  with   watertight  joints,  and 

•I'  • '  irolysis,  a<:ids,  *e.,as  well  as  ln-ing  fire- 

n-^-'  ■  I'    -  -'::;'l..  1  111  lengths  of  five  feot  with  a  projKjrtion  of  short 

l<i  ;.-ili'.  .iii'l  Il.i-  ]miii|ihiet  gives  the  dimensions  of  socket  joint  conduit 
t'ir  l/iMiii:  111  ...111  r».tc  and  of  sh-cve  joint  conduit  for  laying  direct  in 
th>-  L'pund.  with  data  for  ascertaining  mstchal  re<iuirrd  for  key  solid 
synteni.  ic. 

A  lip.  hure  w.-  li,i\.  n'Mtlv  received  fmm  the  Krcsti  Electrical 
Em.im  riiiNr.  I       •  .  \haustively  with  the  design  and  eonstruc- 

tmn  of  li,.-   •    1'.  rii  "  turbine.     In  essence  il  is  a  revised 

*<l''i   '      ■    '■   '  I  therefore  contains  additional  infonnation 

"•"'■  '  ■"'  JwU   unit  whose  particular  feature  is  radial  blading 

»'  id.     Overall  dimensions  and  shipping  partiiulais  for 

»ll  ■  I'.'    aUo  U-en  added.      It  is  interesting  to  liam  that 

*■'  iiiired  the  Ljungstrom  rights  in  1913  the  total 

I'J'  '  ii'-n  been  manufactured  was  less  thon  2  WMJ  kW. 

^'  ■'  '  k\V.     The  turbine  has  been  standardised  in  the 

750  k\V,  ioookW,  i.VsikW.  3  00rjk\V  and  SOOOkW  sizes,  though 
larger  sizes  are  of  coure--  in  u.^e  and  under  constnietion,  the  upper  limit 
being  no  less  than  35  (KK)  k\V  at  1  .5<i«  revs,  per  min.  Full  engineering 
particulars  of  the  design  and  construction  are  to  be  found  in  the  article 
by  Prof.  G.  Stoncy,  which  recently  appeared  in  our  columns. 


Companies*   Reports,   &c. 

MAHCUMS  WlUEUiSS  TKLEOUAl'H  COMPANY. 

Senatore  tJ.  .Marconi,  (.J.C.V.O.,  who  pivsided  over  the  amuiiil  meeting 
of  Mahcosi's  WlBKUESs  Tklkokapii  CoMv.tNV.  ],Ti).,  lost  week,  de- 
livered an  imjiortant  Hpeeili  on  the  [irogress  and  future  policy  of  the 
company.  Dealing  with  the  balance-sheet,  he  said  that,  having  regard 
to  the  ver>-  largo  resc-rve  (£4  IKH  3l>t<)  they  had  not  thought  il  necessary 
to  make  any  provision  for  the  big  sum  invested  in  Russia  (£375  000),  or 
in  respect  of  the  considemble  advances  mode  to  several  of  tlioir  asso- 
ciated companies.  They  had  reason  to  hojic  that  all  those  moneys 
would  be  not  only  recoverrnl.  but  be  iiroductivc  of  iirolitable  results 
when  the  much  hojx'd-for  improvement  in  the  trade  of  the  world  set  in. 
Livcatments,  fixed  dejxiaits  and  t<>niiiorarj-  loans  against  securities 
(£2  483  77>i)  showed  an  increase  of  £1  824  7il"o,  nnd  shares  in  associated 
companies  wcn>  shown  at  cost  price.  These  shares  were  of  spar  value  of 
£3  488  847.  'J'he  balance  of  contracts  and  sales  t  rallic  and  trading 
accounts,  which  repre-sented  gross  jirotit  was  only  £503  314,  comparod 
with  f940y'.t7  in  the  preceding  year.  'J'linl  was  due  to  the  fact  that 
their  business  was  world-wide,  and  during  the  year  there  was  a  serious 
depreciation  in  most  foreign  currencies,  which  had  the  effect  of  ini))eding 
the  commcire  of  the  world  and  of  reducing  the  profit  on  work  under- 
taken. A  number  of  their  companies  paid  their  dividends  in  the  cur- 
rency of  their  coimtry,  but  t hose  moneys  had  to  be  left  abroad  and  taken 
into  account  at  their  sterling  value  on  Dec.  31  lost,  thus  n>duiing  the 
year's  revenue.  There  wo-s  a  disposition  for  every  country  to  encourage 
natioiial  industry  and  to  abstain  as  far  as  jioK.sible  from  buj-ing  from 
fore-ign  countries.  That  tlisposition  was  bringing  about  a  considerable 
re-orgonisation  of  business  by  the  creation  of  companies  abroad  in  which 
we  took  a  substantial  interest  and  iiixividid  a  iiim  portion  of  the  neces.sary 
capital.  We  should  reap  the  benefit  of  that  policy  in  due  course.  The 
dire'ctors  foresaw  the  trend  of  events  soon  after  the  end  of  the  war,  and 
that  was  responsible  to  a  considerable  degree  for  doubling  the  capital  of 
the  company.  The  present  crisis  would  ]iass,  but  in  the  meantime,  from 
the  company's  point  of  view,  excejit  for  the  immediate  ellect  upon  the 
year's  profit,  it  was  not  altogether  an  unmixed  evil.  Thoy  were  con- 
structing all  the  time  and,  owing  to  their  strong  financial  position,  had 
been  enabled  to  enter  into  arrangements  in  dillereiit  parts  of  the  world 
which  they  probably  would  never  have  succeeded  in  doing  hod  times 
been  iirosperous.  For  those  and  other  reasons  the  din'Ctors  had  re- 
solved only  to  re'Comnii'n<l  a  final  dividend  of  10  per  cent,  on  the  ordinary 
and  of  6  per  cent,  ou  the  preference  shares,  can'yiug  forward  £820  6117. 
Reseaucu  Wobk  and  Patents. 

Senator  Marconi  said  they  were*  always  conducting  a  considerable 
amount  of  re-seareh  oiid  experimental  work.  They  bad  to  expend  a  veiy 
large  sum  yearly  in  the  devclo])ment  of  the  art  with  which  they  were 
engaged,  and  it  was  due  mainly  to  that  expenditure-  that  great  progress 
was  mode  year  by  year.  During  Iho  ]iast  12  months  research,  experi- 
mental work  and  technical  demonstrations  rejiresented  an  expenditure 
of  £84  000,  plus  a  very  substantial  sum  for  patent  fees.  'J'lio  nation  had 
enjoyed  the  benefit  of  all  that  work  and  outlay  year  after  year,  but 
nothing  yet  had  been  received  from  the  Government.  They  were  doing 
their  utmost  to  obtain  settlements  in  resiK'Ct  of  those  matters,  but  they 
had  to  go  by  stages  and  iirogress  was  extre-mely  slow.  Having  read  a 
re-cent  communication  from  tlie  company  to  the  Secretary  of  t  he  Treasury 
jirotcsting  against  the  delay  in  dealing  with  the  claims  of  the  Lodge- 
.Muirhead  .Syndicate  and  the  Marconi  Company,  he  said  that  in  August, 
I!l2(l,  I>ord  .Moiilton  upheld  the  validity  of  the  patent,  but  it  was  not  until 
.luno  lost  that  they  obtained  particulars  of  its  use.  Under  that  jiatent 
the  numl)er  of  wireless  sets  used  by  the  Admiralty,  and  ujion  wliioh 
royalty  had  to  l)c  paid,  was  between  13  000  and  14  000.  Until  tlio  matter 
was  disposed  of  thoy  were  unable  to  proceed  with  their  claim  against 
the  War  (Jlfice  or  the  Air  Hoard  in  ri'spect  of  the  same  patent.  The  use 
which  those  two  departments  had  made  of  the  coinjiany's  pro|)erty  had 
been  substantially  greater  tlian  even  that  of  tlie  Admiralty,  fhero 
were  several  other  patents  in  respect  of  which  they  hml  substaiilial  claims 
against  all  the  services.  In  re-sjiect  of  those  they  agre^ed  in  November 
last  ufion  an  orbitrator,  but  that  was  as  far  as  they  had  been  able  to  get. 
.\part  from  the  claims  in  respect  of  pat<'nts,  their  remuneration  for  the 
use  of  their  stations  and  the  services  re-iidi^red  during  the  war  was  also 
still  in  abi'yance.  It  was,  they  understood,  the  wish  of  the  Cabinet  that 
an  amicable  settlement  should  be  arrived  at  with  the  Post  Office,  in 
conjunction  with  an  embracivc  agreement  in  respect  of  a  general  license 
for  wireless  stations.  Negotiations  were  in  progress  and  they  would  do 
their  utmost  to  bring  them  to  a  satisfactory  conclusion.  Until  those 
matters  were  B»!ttlcd  thi'  development  of  their  telegraph  business  from 
this  country  was  somewhat  retarded  and  th<i_^Gnancial  results  of  that 
section   of   their  work   naturally   suffered. 

Important  Improvements  Fokeshadowkd. 

Wireless  services  had  hitherto  been  subjected  to  interference  from 
other  wire-less  stations  and  from  atmospherics.  They  had  devoted  a 
great  deal  of  research  work  with  a  vi<^w  to  surmounting  both  obstacles. 
The  work  of  their  engineers,  together  with  a  proper  choice  of  wave- 
lengths, had  enabled  them  to  master  the  interference  by  other  stations, 
but  interruptions  and  inUirferences  caused  by  atmospherics  had  con- 
tinued to  a  more  or  less  degree.  Wire-less  engineers  had  devoted  them- 
selves incessantly  for  many  years  to  that  difficult  problem.  Their 
technical  stall,  with  his  personal  assistance,  had  made  great  strides  in 
that  direction,  resulting  in  improvements  and  inventions  to  which  he 
attached  the  greatest  imjwrtance,  and  which  inspired  them  with  the 
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belief  that  those  difficulties  were  also  being  successfully  mastered.  For 
some  time  he  had  been  personally  watching  and  testing  new  apparatus. 
The  results  obtained  during  the  last  few  weeks  by  the  combination  of 
various  devices  and  inventions  were  of  signal  importance,  and  he  now 
believed  that,  if  they  had  not  completely  mastered  the  troubles  arising 
from  adverse  atmospheric  conditions,  they  had  gone  far  enough  to 
enable  him  to  say  that  their  work  was  of  transcendental  importance,  and 
epoch-making  in  the  conduct  of  wireless  services.  The  new  arrange- 
ments not  only  enabled  communication  to  be  carried  on  underconditions 
which  previously  made  it  impossible,  but  also  allowed  of  a  very  con- 
siderable increase  in  speed  and  in  accuracy.  He  had  not  the  slightest 
doubt  that,  as  a  consequence  of  those  inventions,  the  capacity  of  existing 
stations  would  be  increased manyfoldandprofitableserviceswouldresult. 

WiKELESs    Telephony. 

Considerable  progress  had  also  taken  place  in  regard  to  wireless  tele- 
phony, both  over  long  and  short  distances,  and  he  had  no  doubt  that  that 
new  method  of  communication  might  be  profitably  utilised  at  once  as  a 
rehable  system  between  a  great  number  of  places,  besides  for  communi- 
cation with  sliips  at  sea.  A  great  number  of  parents  had  been  taken 
out  by  the  engineers  of  the  company  and  its  associated  companies,  and 
results  obtained  which  indicated  ^ry  substantial  progress  in  the  technical 
development  and  practical  application  of  wireless  communication. 
They  had  mastered  most  of  the  technical  and  mechanical  difficulties, 
enabling  them  to  convert  what  hitherto  had  been  for  the  most  part  an 
interesting  scientific  development  into  a  practical  commercial  article. 
Subject  to  satisfactory  arrangements  with  the  Post  Office  they  hoped 
in  the  near  future  to  create  telephonic  services  with  several  foreign 
countries,  and  pro-snded  they  had  the  opportunity  of  creating  a  wireless 
telegraphic  service  between  here  and  Australia,  it  was  quite  within  the 
realms  of  possibility  that,  having  the  means  of  experimenting  with 
their  telegraphic  stations,  they  might  thereafter  supply  Mr.  Hughes  with 
a  telephonic  means  of  communication  with  this  countiy  besides  the 
direct  wireless  telegraph  service.  Considerable  progress  had  been  made 
in  perfecting. wireless  .elephones  for  :  eroplane  services  and  their  system 
had  now  reached  such  a  stage  of  efficiency  and  simplicity  that  a  pilot 
or  mechanic  of  an  aeroplane  could  operate  it  with  ease  and  certainty 
covering  ranges  of  200  miles. 

Foreign  Concessions. 

Towards  the  end  of  last  year  they  erected  a  temporary  station  for 
the  first  Conference  of  the  League  of  Nations,  and  so  satisfactory  were 
the  results  of  the  demonstration  that  the  Federal  Government  had  granted 
them  a  concession  for  25  yeajg  for  a  wireless  station  in  Switzerland  to 
conduct  international  telegraph  services.  The  companyhad  also  taken 
over  the  administration  of  the  postal  and  telegraph  services  (both 
wire  and  wireless)  of  Peni,  and  Sir  William  Slingo,  who  was  representing 
them,  had  been  appointed  Administrator-General  of  Posts  and  Tele- 
graphs. The  agreement  was  also  for  25  years,  and  they  expected  a 
substantial  revenue  in'  future  from  this  source.  In  other  countries  in 
Europe  and  elsewhere  negotiations  were  pending,  and  in  Canada  they 
were  looking  forward  to  developments  of  an  important  nature. 

The  Imperial  Chain. 

Referring  to  this  subject,  the  chairman  said  that  the  English  station 
at  Leafield  had  been  completed,  and  a  station  at  Cairo  was  in  course 
of  construction.  He  believed  it  had  been  the  policy  of  the  Post  Office 
to  erect  those  stations  so  as  to  avoid  using  any  of  the  company's  patents. 
There  were  four  important  companies  in  the  world  developing  long- 
distance wireless  telegraphy  and  the  Marconi  Company  had  the  sole 
rights  of  all  the  patented  improvements  and  inventions  emanating  from 
all  those  companies  for  the  British  Empire.  Therefore  to  avoid  using 
any  of  their  patents  meant  using,  in  th;  construction  of  a  station, 
patents  which  had  expired.  Needless  to  say,  the  station  at  Leafield 
had  not  been  kept  clear  of  some  of  their  patents.  There  were  many 
patents  of  recent  years  protecting  important  inventions  which  it  was 
e-sential  should  be  used  for  the  successful  conduct  of  a  wireless  telegraph 
service,  and  they  were  being  used  in  the  construction  of  the  American, 
French  and  German  stations.  As  the  present  position  was  delicate  he 
did  not  want  to  impair  their  future  by  saying  more,  particularly  having 
regard  to  the  fact  that  they  were  in  negotiation  with  the  Post  Office. 

Mr.  Godfrey  C.  Isaacs,  who  seconded  the  motion  for  the  adoption 
of  the  report  and  accounts,  said  he  had  that  morning  received  a  letter 
from  the  General  Post  Office  asking,  on  behalf  of  the  Wireless  Telegraph 
Commission,  if  the  Marconi  Company  was  in  a  position  to  assist  them 
in  respect  of  the  supply  of  one  ormore  large  thermionic  valve  sets  suitable 
for  the  transmitting  stations  of  the  Imperial  Chain.  The  Commission 
would  be  grateful  to  know  if  the  company  was  yet  in  a  position  to  con- 
template the  construction  and  supply  of  thermionic- valve  sets  capable 
of  dealing  with  100  kW  and  upwards  of  primary  energy  at  wave  lengths 
about  5  000  metres. 


The  directors  of  Crossley  Brothers,  Ltd.,  have  declared  an  interim 
dividend  on  the  preference  shares. 

The  issue  of  £730  OOO  6  percent  debentures  by  the  County  of  South- 
land Electric  Power  Board  last  week  was  immediately  over-subscribed. 

A  petition  for  confirming  the  reduction  of  the  capital  of  P.  R.  Jackson 
&  Company,  Ltd.  and  REDtir-ED,  from  £120  000  to  £G0  000  has  been 
presented  to  the  High  Court  of  Justice. 

T^e  South  Metropolitan  Electric  Light  &  Power  Company, 
Ltd.,  notify  that  the  warrants"  for  dividends  on  the  7  per  cent, 
cumulative  first  and  6  per  cent,  cumulative  second  preference  shares 
have  been  posted. 


The  net  earnings  of  the  Victorlv  Falls  &  Transvaal  Power 
Company',  Ltd.,  (including  those  of  the  Band  Mines  Power  Supply 
Company)  for  the  quarter  ended  June  30  amounted  to  £203  041,  before 
providing  for  taxation. 

For  the  year  ended  June  30  the  net  profit  of  Ferodo  Limited,  after 
charging  depreciation,  directors'  fees,  and  ])ro%'Wing  for  taxation,  was 
£26  489,andwith  £3  7S2  brought  forward  the  total  is"£30  271.  Directors 
recommend  a  chvidend  of  12i  per  cent,  (less  tax)  on  the  ordinary  shares 
for  the  year,  and  an  additional  dividend  at  rate  of  3  per  cent,  per  annum 
(less  tax)  on  the  preference  shares  (making  10  per  cent,  for  year),  carrying 
forward  £3  688. 

The  report  of  the  Compania  Telegrafico-Tblefonica  del  Plata  for 
1920  states  that  receipts  were  SoO-l  71om/n,  compared  with  S379  U5m/n 
in  previous  year,  and  working  costs  S332  452  (against  §266  448).  Two 
new  cables  had  been  purchased  daring  the  year,  and  as  the  Company 
had  not  the  funds  available  to  pay  for  the  cables  and  their  laying 
($160  000)  it  was  obliged  to  have  recouree  to  credit,  and  therefore,  in 
spite  of  the  good  results  obtained  during  the  year  no  dividend  was  recom- 
mended, the  surplus  of  S126  437  (after  payments  to  the  directors  and 
manager)  being  contributed  towards  the  amortization  of  the  cost  of 
the  cables. 

The  directors  report  of  the  New  Transport  Company-,  Ltd.,  for  1920, 
states  that  the  railway  companies  are  determined  to  oppose  anjiihing 
in  the  nature  of  a  conclusive  exhaustive  experiment  in  the  direction 
of  replacing  their  present  methods  by  modem  mechanical  ajipliances. 
The  directors  have  done  everything  possible  to  pereuade  the  Govenmient 
and  the  railways  to  make  a  fair  trial  of  the  company's  proposals,  and, 
though  they  have  faded,  they  have  no  intention  of  abandoning  the 
struggle.  Up-to-date  patent  fees  have  been  paid  out  of  money  lent  by 
the  directors,  who  have  also  met  current  expenses,  but  the  shareholders 
are  to  be  asked  to  provide  for  these  expenses  in  future. 

The  accounts  of  Escher,  WySS  &  Company,  of  Zurich,  for  the  year 
ended  March  31,  show  a  gross  manufacturing  profit  of  6  888  988  frs., 
as  against  6  097  790  frs.  in  the  preceding  year,  while  general  expenditure 
has  risen  from  3  190  716  frs.  in  the  year  1919-20  to  3  861  230  frs.  A 
sum  of  1  852  305  frs.  has  been  written  off,  and  the  net  profit  for  the  year  in- 
cluding the  balance  carried  foi-ward  from  the  preceding  year,  amount- 
to  809260  frs.,  or  about  5  000  frs.  more  than  the  net  profit  for  last  years 
The  directors  propose  to  pay  a  dividend  of  6  per  cent,  as  before  ;  150  000 
frs.  are  again  allocated  to  reserve,  and  200  000  frs.  to  the  benevolent 
fund,  leaving  69  260  frs.  to  be  carried  forward.  In  the  balance-sheet, 
factory  premises,  &c.,  stand  at  6  371  850  frs.  and  stock  at  19  750  876  frs., 
both  of  which  items  show  a  considerable  increase  on  last  year's  figures, 
while  creditors  amount  to,  10  677  670  frs.,  as  against  6  963  781  frs. 
Against  this  customers'  debts  are  placed  at  4  626  862  frs.  Banks  and 
other  debtors  amount  to  5  807  715  frs. 


The   Theory    of    Heal   l^n^ines. 

Messrs.  W.  Heffer  &  Sons,  Ltd.,  Cambridge,  have  in  the  press  a 
volume  entitled  "  Notes  and  Examples  in  the  Theory  of  Heat  Engines," 
by  .John  Case,  M.A.  The  author's  small  work,  "  A  Sjmopsis  of  the 
Elementary  Theory  of  Heat  and  Heat  Engines  "  having  rapidly  gone  out 
of  print,  a  second  edition  was  called  for.  It  was  decided,  however,  to 
enlarge  the  work  by  adding  a  large  number  of  illustrative  examples 
worked  out,  and  many  more  for  the  student  to  work  out  for  himself,  aU 
taken  from  the  examination  papers  of  the  LTniversities  and  Colleges. 
The  book  is  not  intended  as  an  exhaustive  text-book  on  the  subject, 
but  rather  as  a  companion  to  lectures,  to  enable  the  student  to  see  at  a 
glance  the  essential  points  of  the  subject,  and  to  help  him  with  his 
revision  for  examinations.  The  engineer  who  has  to  deal  with  the 
elementary  thermodynamics  of  steam  and  other  heat  engines  wiU  find 
the  work  of  great  value,  as  all  the  im])ortant  formula'  he  may  require  are 
printed  in  heavy  type  and  easily  found. 


German   Debts    Under    the    Peace   Treaty. 


The  Controller  of  the  Clearing  Office  (Enemy  Debts),  in  view  of  agree- 
ments between  the  British  Government  and  the  Belgian  and  French 
Governments  which  are  now  awaiting  ratification,  and  which  applj'  the 
procedure  under  Article  296  of  the  Treaty  of  Versailles,  relating  to  pre- 
war debts  to  the  claims  of  French  and  Belgian  Nationals  residentiu  this 
country  on  January  10,  1920,  desires  to  receive  at  the  earUest  possible 
moment  the  names  and  addresses  of  such  claimants  together  with  the 
amounts  of  their  claims.  These  claims  must  be  confined  to  debts  against 
German  Nationals  as  defined  by  the  Article.  A  copy  of  the  Treaty  of 
Peace  Order,  1919,  containing  the  text  of  the  Article  may  be  obtained, 
price  2d.,  from  H.M.  Stationery  Office,  Imperial  House,  Kingsway, 
London,  W.C.2. 


X-Ray   Treatment  of   Cancer. 

With  reference  to  recent  claims  put  forward  regarding  the  X-Ray 
Treatment  of  Cancer,  including  that  by  the  Erlangen  school,  that  by 
means  of  their  special  method  it  is  possible  to  administer  a  dose  of  X-rays 
which  will  cure  cancer  in  one  application,  the  CouncU  of  the  British 
Association  for  the  Advancement  of  Radiology  and  Physiotherapy, 
states  that  the  time  has  not  yet  come  when  radiotherapy  may  be  regarded 
as  the  firat  choice  in  the  treatment  of  the  majority  of  cases  of  cancer, 
and  that  extravagant  claims  are  likely  to  lead  to  a  reaction  and  bring 
discredit  on  the  X-ray  treatment  in  general. 
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Bankruptcies,  Liquidations,  &c. 

TA  first  and  final  dividend  of  .js.  Od.  in  the  £  is  payable  to  creditors  of 
ALTRun  RowuND  Meogett,  45,  Thrumpton-lanc,  feast  Retford, Notts., 
electrical  engineer,  on  Aug.  30,  at  the  Official  Receiver's  Office,  Lincoln. 
The  M.\LAOA  Elecmiicity  CotPAxy,  Ltd.,  has  decided  to  wind  up 
voluntarily,  and  Mr.  Frederick  Charles  Allwork,  39,  Colcman-street,  E.C.2, 
has  been  appointed  liquidator.  A  meeting  of  creditors  will  be  held  at 
39,  Coleman-street.  on  Sept.  15,  at  12  noon. 

Abc  &  Genekal  Eqvipmest,  Ltd.,  has  decided  to  wind  up  voluntarily. 
and  Francis  Archer  Gillies,  of  37,  Urown-strect,  Manchest<?r,  chartered 
accountant,  his  been  appointed  liquidator.  Meeting  of  the  creditors 
at  the  registered  office  of  the  Company,  37,  Brown-street,  Manchester, 
September  5,  2.30  p.m. 

A  meeting  of  creditors  of  Hudsons  Electrical,  Engineering  Com- 
pany, Ltd.  (in  voluntarj-  liquidation),  of  Z^eeds,  was  held  this  week. 
The  companj-  was  incorporated  in  1917,  the  total  capital  issued  being 
£1  OOO,  all  the  shares  being  ultimately  acquired  by  Mr.  C.  W.  Holman. 
Net  asset*  represent  appro.ximatt'ly  7s.  3|d.  in  the  £  on  the  claims  to 
tinsecurcd  creditors.  The  creditors  decided  to  appoint  a  committee  of 
inspection  to  investigate  the  position  of  affairs. 

At  the  first  meeting  of  creditors  of  Thomas  Hyde,  electrician,  180, 
London  Road,  Croydon,  held  on  August  26,  the  statement  of  affairs 
showed  liabilities  £035  and  net  assets  £142.  Debtor  attributed  his 
position  to  general  trade  depression,  and  light  and  heating  restrictions 
during  the  war.  The  matter  was  left  with  the  Official  Receiver  as  trustee. 
Among  the  creditors  are  Etlison  Swan  Electric  Co.,  Ltd.,  for  £174  and 
A.  Taylor,  Thornton  Heath,  for  £130. 


Reference   Books. 


There  is  probably  no  branch  of  industry  so  well  supplied  with 
good  reference  books  as  electrical  engineering,  and  among  these 
Gakcke  s  '■  Manual  of  Electkical  Undertaking.s  and  Directory 
OF  Offici.als  "  takes  a  high  place.  The  24th  edition  of  this  useful 
volume  IS  divided  into  seven  sections  and  includes  particulars  of 
2  760  undertakings  engaged  in  electricity  supply,  traction,  telegraphy 
and  telephony,  manufacturing  and  contracting  firms,  also  Colonial 
undertakings,  &c.  The  .financial  and  technical  particulars  are  very 
complete  and  are  tabulated  for  comparison  purposes  from  official 
sources.  The  section  devoted  to  the  Progress  of  the  Year  contains  a 
group  of  tables  showing  the  capital  invested,  the  average  return  and 
dividends  paid,  capacity  of  plant  installed,  load  connected,  units 
sold,  &c.  ;  and  the  Directory-  section  contains  the  names  and  addresses 
of  the  company  and  municipal  officials  engaged  in  the  industry, 
members  of  the  I.E.E.,  lists  of  electrical  contractors.  Buyers'  Guide', 
&c.  About  35  large  maps,  showing  the  principal  electric  tramway 
systems,  areas  of  electric  power  companies,  &c.,  add  to  the  utility 
of  the  Manual.  It  is  published  at  30s.  net  by  the  Electrical  Press  Ltd" 
J3/16,  Fisher-street,  Holbom,  W.C.  L 

Another  interesting  annual  publication  is  the  "  Electrical  Engi- 
neers' Diary,"  which,  in  addition  to  being  a  good  diary,  contains 
a  lot  of  useful  technical  and  business  information  for  electrical  engineers 
and  contractors,  station  engineers,  &c.  Practically  every  application 
of  electricity — lighting,  industrial  power  and  domestic  purposes, 
telegraphy,  telephony,  electric  vehicles,  &c.,  is  catered  for  by  a  series 
of  well-written  articles.  The  Diary  also  gives  a  glossary  of  technical 
terms  and  definitions,  the  Wiring  Rules  of  the  I.E.E.,  the  Regulations 
as  to  the  use  of  electricity  in  factories  and  mines,  lists  of  streets  in 
the  Metropolitan  area  where  mains  are  laid,  particulars  of  British 
electric  supply  undertakings,  &c.  It  is  published  at  10s.  6d 
by  Messrs.  S.  Davis  &  Company,  30  and  31,  St.  Swithin'slane,  London, 
E.C. 


Benn   Brothers     Journals. 

Some  Featckes  of  the  Current  Issues. 

K '!  '^^''  '^'*'''"<''^  Maker." — "  The  Silk  Industry  of  Great  Britain  "  ; 
'  Syllabus  of  City  and  Guilds  Examination  in  Cabinet  Making  for 
1921-1922  "  ;  and  "  The  Scandal  of  the  '  Furnished  '  House." 

"  The  Chemical  Age." — "  The  Hydrogenation  of  Naphthalene  (I.) '  •; 
"  The  German  Margarine  Industry  "  ;  and  "  Indexing  Chemical  Equa- 
tions." 

"  The  Fniit-Grower." — "  Carnation  Growing  for  Market  "  :  "  Quick- 
crop  Mushroom  Culturi>  "  ;  and  "  The  Limits  of  Organisation." 

"  Gardening  Illustrated."—"  Alpine  Strawberries  "  ;  "  Gladiolus 
Primulinus  Utopia"  (illustrated);  and  "White  Oriental  Poppv " 
(illustrated).  *^' -^ 

"  The  Gas  Worid."— Special  By-Product  Coking  Section  :  "  The  Coke 
Oven  Position  in  Germany." 

^  "  The  Hardware  Trade  Journal." — "  Buyers  and  Business  Success  "  ; 
'  Renovating  Old  Plated  Goods  "  ;  and  "  Notes  on  Pumps,  VII." 

"  Farm  and  Home."—"  Soil  Cultivatian,"  by  Dr.  E.'  J.  Russell  ; 
"  Scientific  Production  on  the  Land  "  ;  and  "  National  Farmers'  Union 
and  Repeal  Act." 


Forty]  Years  Ago. 

(The  Electrician,  September  3,  1881.) 

The  Telephone  in  Sheffield. — There  are  now  150  subscribers 
to  the  Sheffield  Telephone  Exchange.  The  number  of  calls  last  week 
exceeded  7  000. 

Electric  Lighting  of  Trains. — ^News  from  New  York  says  that 
the  Lehigh  Valley  Railroad  Company  is  preparing  to  experiment  with 
electricity,  as  a  substitute  for  gas,  in  lighting  the  cars  on  all  through 
trains. 

Technical  Education  Abroad. — The  Gazelle  of  Friday,  the  26th  of 
August,  contains  Her  Majesty's  commission  "  authorising  and  appointing 
Bernhard  Samuelson,  Fellow  of  the  Royal  Society  ;  Henry  Enfield 
Roscoe,  Doctor  of  Civil  Law,  Fellow  of  the  Royal  Society  ;  Philip 
Magnus,  Bachelor  of  Arts  and  Bachelor  of  Science  ;  John  Sl'agg,  Swire 
Smith,  and  William  Woodall,  to  inquire  into  the  instruction  of  the 
industrial  classes  of  certain  foreign  countries,  in  technical  and  other 
subjects,  for  the  purpose  of  comparison  with  that  of  the  corresponding 
classes  in  this  country  ;  and  into  the  influence  of  such  instruction  on 
manufacturing  and  other  industries  at  home  and  abroad." 

The  Telephone  and  Railway  Companies. — The  use  of  the  telephone 
has  been  adopted  on  the  system  of  the  London,  Chatham  &  Dover 
Railway  Company,  and  during  the  past  few  days  the  office  of  the  super- 
intendent, Mr.  Cockbum,  at  Victoria,  has  been  placed  in  immediate 
communication  with  Holbom  Viaduct,  the  City  terminal  station ; 
with  Loughborough  Junction,  where  there  are  large  sorting  and  make-up 
sidings  ;  and  with  Wandsworth-road,  where  are  the  headquarters  of 
the  locomotive  and  other  departments.  The  goods  manager's  office  at 
Victoria  has  also  been  connected  with  the  goods  depot  at  Blackfriars. 
The  instruments  in  use  are  constructed  on  the  Ciower-Bell  principle, 
which,  for  some  time,  has  been  used  satisfactorily  to  connect  the  Victoria 
Station  with  the  residence  of  the  chairman,  Mr.  J.  ,S.  Forbes,  at  West 
Wickham,  near  Beckenham. 


Books   Received. 

[Copies  of  the  undermentioned  works  can  be  had  from  The  Elbctkiciak  Offices  en 
receipt  of  published  price.plus  postage.] 

"Motor  Cycles  and  Side-Cars."  By  H.  Corbishley.  (London: 
Cassell  &  Company.  Ltd.)     Pp.  152.     Is.  6d.  net. 

■•  Year  Book  of  the  iMichigan  College  of  Mines,  1920-1921."  (Pub- 
lished  by  the  College.)     Pp.  125. 

"  Bulletin  ot  Armour  Institute  of  Technology."  (Chicago  :  Armour 
Institute  of  Technology  Press.) 

"  Technical  College  of  Bradford,  Diploma  and  Special  Day  Courses: 
Prospectus  Session,  1921-22."     Pp.  154. 


Prices  o£  Metals*  Chemicals,  &c. 

Tuesday,  Aug.  30. 

Copper —  Price.  Inc.  Deo, 

Best  selected per  ton  £68     0    0  £1  10    0  — 

Electro  Wirebars      ...       „  £72  10     0  —  — 

H.C.  wire,  basis    per  lb.  Os.  lljd.  —  — 

Sheet „  Os.  10|d.  —  — 

Phosphor  Bronze  Wire  (Telephone) — 
Phosphor-bronze 

wire,  basis   Is,  SJd.  —  — 

Brass  60/40— 

Rod,  basis    Os.     8d.  —  — 

Sheet,  basis  ,  Os.  lOJd.  —  — 

Wire,  basis ,  Os.   lljd.  —  — 

Pig  Iron — 

Cleveland  Warrants   .    per  ton  £6  15     0  —  — 
Galvanised         steel 

wire.basis  8  SWG           „  £25    0    0  —  — 

Lead  Pig — 

English     £24    5     0  — 

Foreign  or  Colonial ...       „  £23     7     6  5s.  Od.  — 

Tin- 
Ingot ,            £153  10    0  17s.  ed.  — 

Wire,  basis  per  lb.  2s.  2d.  Jd.  — 


ScUammoniac. — Per  cwt.  653.-60s. 
Sulphur  (Flowers).- Ton  £13. 
„      (Boll-Brimstone). — Per  ton 
£13. 
Sulphuric    Acid    (Pyrites,  168°). — 
Per  ton,  £9  178.  6d. 
Rubber. — Para  fine.  Is.  0|d. ;  plantation  1st  latex,  S^d.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd. 


Copper  Sulphate. — Per  ton  £30. 
Boric  Acid    (Crystals). — Per    ton 

£65. 
Sodium  Bichromate. — Per  lb.  7Jd. 
Sodium  Chlorate. — Per  lb.  3Jd. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  Thb 
Elkotrioian  "  are  cU  8,  Bouverie  Street,  London,  E.G.  4.  Telegrams  : 
Benbrotic,  Fleet,  London.     Telephone  :  City  9852  (5  lines). 

The  'subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rales  can  be  obtained  on  application  to  the  Manager.  Advertise- 
tnent  copy  and  blocks  should  be  received  on  the  Friday  preceding  date 
of  publication. 
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Notes  of  the  Week. 

The   British   Association. 

The  eighty-ninth  auuual  meeting  of  the  British  Associa- 
tion opened  at  Edinburgh  on  Wednesday,  btit  the  aiTange- 
ment  of  the  programme,  and  especially  the  procedure  of 
relegating  the  sectional  presidential  addresses  to  other  than 
the  opening  day,  prevents  us  from  dealing  at  any  length 
with  its  evolutions  in  to-day's  is&ue  of  The  Electrician. 
The  presidential  address  of  Sir  Edward  Thorpe,  of  which  a 
short  abstract  appears  on  another  page,  deals  mainly  with 
matters  of  interest  to  chemists  only,  while  the  sectional  presi- 
dential addresses  that  have  so  far  been  delivered  are  also 
.somewhat  outside  our  purview.  Some  survey  of  the  pro- 
gramme generally  may,  however,  be  made.  For  in  com- 
menting upon  the  general  proceedings  of  the  British 
Association  meeting  last  year  we  called  attention  to  the 
prevalence  of  papers  on  specialised  subjects,  and  to  the 
increasing  tendency  to  transform  the  gathering  into  an 
embryonic  summer  meeting  of  one  or  other  of  the  existing 
technical  and  scieintific  societies.  This  tendency,  though 
not  so  marked  this  year,  at  any  rate  so  far  as  Section  G 
is  concerned,  is  still  evident,  and  is  not  by  any  means  neu- 
tralised by  the  very  wise  arrangement  of  holding  a  number 
of  evening  discourses  on  subjects  of  general  scientific  interest. 
W©  believe  that  since  the  unfortunate  tendency,  tO'  which  we 
called  attention,  was  mentioned  last  year  those  responsible 
for  the  conduct  of  the  British  Association  have  taken  to 
heart  the  criticisms  that  have  been  made,  and  have  been 
employing  their  best  endeavours  to  re-direct  the  steps  of 
the  Association  in  the  direction  it  was  originally  intended 
to  pursue.  This  we  feel  sure  is  the  right  policy.  For  the 
progress  of  science  and  technology  is  so  great  at  the  present 
time,  both  in  length  and  in  breadth,  that  even  with  the 
numerous  societies  that  already  exist,  there  is  srill  room  for 
an  association  which  shall  lay  before  the  public  generally 
in  plain  and  semi-technical  language  some  account  of  the 
advances   that   are   taking   place,    aiid     instnict     scientific 


workers  in  what  is  being  done  in  fields  other  than  that  in 
which  they  are  most  immediately  interested.  If  the 
British  Association  can  reorganise  itself  to  do'  this  it  will 
be  filling  a  real  want. 

The   Heating   of    Cables. 

It  is  inevitable  that  when  several  workers  are  investi- 
gating the  same  subject  that  not  only  is  the  line  of  approach 
different,  but  that  owing  to  looseness  in  nomenclature  and 
personal  difference  in  the  point  of  view,  some  coniplications 
arise'  which  make  the'  exact  effect  the'  research  has  had  on 
the  sum  of  our  knowledge  hard  to  discover.  This  difficulty 
increases  with  the  amount  of  work  that  is  done,  and  also 
with  the  wideuess  of  the  subject.  That  this  is  so  is  amply 
clear  from  the  discussion  which  took  place  last  winter  before 
the  Institution  of  Electrical  Engineers  on  the  Heating  of 
Buried  Cables,  and  from  the  somewhat  similar  discussion 
which  was  held  at  the  Mid-Winter  Convention  of  the 
American  Institute.  The  article  by  Capt.  P.  Dunsheath, 
which  we  publish  on  another  page,  is,  therefore, 
opportune.  It  is  frankly  an  attempt  to  simplify  this  ques- 
tion by  reducing  the  factors  which  have"  to  be  considered 
to  three,  the  generation  of  heat,  the  dissipation  of  heat, 
and  the  maximum  temperature  rise.  These  factors  are 
connected  in  a  way  similar  to  that  which  is  familiar  to 
electrical  engineers  in  Ohm's  law.  Capt.  Dunsheath, 
therefore,  propounds  what  he  calls  a  thermal  Ohm's  law, 
whose  pivot  is  the  thermal  Ohm,  a  quantity  which  in  honour 
of  one  of  the  early  workers  in  this  field  he  would  like  termed 
the  "  Forbe."  That  is,  the  "  Forbe  "  would  be  the 
thermal  resistance  of  a  path  through  which  a  difference  of 
temperature  of  one  degree  centigrade  produces  a  heat  flow 
of  one  watt,  and  the  thermal  resistivity,  or  specific  thermal 
resistance,  of  a  material  is  the  thermal  resistance  in 
"  Forbes  "  between  the  opposite  faces  of -a  centimetre  cube 
of  material,  and  is  given  by  the  temperature  difference  in 
degrees  centigrade  between  the  opposite  faces  required  to 
produce  a  flow  of  one  watt  of  heat  from  one  face  to  the  other. 
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The  treatment  in  question  certainly  leads  to  simplification, 
and  it  will  be  interesting  to  have  criticisms  as  to  the  general 
utility  it  is  likely  to  possess. 

Electric   Traction   in    Switzerland. 

A  GREAT  deal  has  been  published  lately  on  the  economic 
problems  of  electric  traction,  attention  being  drawn  to 
conditions  both  in  this  country  and  on  the  Continent.  But 
important  as  these  economic  problems  are,  and  necessary  as 
it  is  that  they  should  be  solved  at  as  early  a  date  as  possible, 
the  engineering  questions  that  have  to  be  dealt  with  in  put- 
ting any  scheme  of  electric  traction  to-  work  are  of  equal  im- 
portance, and  even  greater  necessity.  In  publishing,  there- 
fore, an  illustrated  account  of  the  electric  locomotives  which 
are  now  being  used  on  certain  of  the  Swiss  railways,  we  are 
not  only  giving  publicity  to  a  matter  which  is  of  general  en- 
gineering interest,  but  co-ordinating  details  which  should  be 
of  real  instruction  to  those  who  are  concerned  with  this  im- 
portant question.  It  will  be  seen  that  by  far  the  larger 
pro]3ortion  of  the  electrified  lines  is  operated  on  the 
single  phase  system  at  15  000  V,  the  alternative  being  three- 
phase  at  either  3  000  V  or  750  V.  It  is  well  to  add,  however, 
that  the  traffic  conditions  are  not  at  present,  and  are  not 
likely  in  future  to  be,  the  same  as  those  existing  in  this 
country.  The  tracks  lie  over  mountainous  sections'  and 
the  traffic,  though  heavy  in  trains,  is  light  in  numbers, 
i.e.,  there  is  little  or  no  suburban  traffic  and  rush  hours 
are  unknown.  An  attempt  towards  standardisation  has 
been  made  by  providing  locomotives  which  can  be  operated 
equally  on  goods  and  passenger  trains,  while  the  electrical 
equipment  generally  has  been  designed  to  obtain  a  simple 
and  rational  arrangement,  and  to  reduce  the  cost  of  upkeep 
of  the  locomotive.  A  study  of  the  various  details  shows 
that  this  ideal  has  been  realised  to  a  large  extent. 

The   Organisation   of   the   Salaried   Classes. 

We  are  glad  to  learn  that  the  organisation  of  the  salaried 
classes,  in  favour  of  which  we  recently  argued,  is  slowly 
but  surely  coming  into  being.  In  this  organisation  two 
tendencies  are  noticeable,  one  where  the  societies  in  question 
lean  rather  towards  trade  unionism,  as  it  is  usually  under- 
stood, while  the  other,  although  the  administration  em- 
ployed is  not  unlike  that  of  a  trade  union,  allows  a  political, 
industrial,  or  professional  independence  to  its  members. 
Among  the  bodies  that  may  be  included  in  the  latter  group 
is  the  Society  of  Technical  Engineers,  who  distinguished 
themselves  at  a  recent  meeting  of  the  National  Federation 
of  Professional,  Technical,  Administrative  and  Supervisory 
Workers,  a  body  organised  to  co-ordinate  the  claims  of  the 
various  "  middle-class  "  societies,  by  pointing  out  the 
necessity  for  a  third  party  in  industrial  affairs.  This  third 
party  would  take  up  a  position  between  shareholders  on  the 
one  hand  and  the  manual  workers  on  the  other.  This  is 
a  standpoint  with  which  we  have  the  veiy  greatest  sym- 
pathy, not  only  in  the  interests  of  the  workers  themselves, 
Ijut,  as  Mr.  John  Brodie  pointed  out  in  his  inaugural 
address  to  the  recent  engineering  conference,  because  such 
a  third  party  can  be  of  great  benefit  to  the  development  of 
engineering  generally  in  settling  trade  disputes  as  soon  as 
they  arise,  and  so  smoothing  the  way  to  increased  content- 
ment and  production. 

Some   Problems   for   the    National   Federation. 

We  have  no  doubt  that  this  point  of  view  will  be  put 
forward  again  at  the  conference  and  congress  which  the 
National  Federation  is  holding  on  Saturday,  Sep- 
tember 17,  especially  as  its  official  programme  shows  that 


among  other  matters  for  consideration  are  the  formation  of  a 
standing  joint  committee  to  represent  the  combined  views 
of  all  "  middle-class  "  workers  in  their  capacity  both  as 
producers  and  consumers,  and  another  committee  to  draft 
a  special  constitution  suited  to  the  requirements  of  each 
group  of  which  the  Federation  is  made  up.  A  special 
attempt  is  to  be  made  by  means  of  a  questi-omuiire  to  obtain 
the  views  of  members  of  and  candidates  for  election  to 
Parliament  on  the  general  subject  of  the  combination  of 
the  non-manual  workers.  We  sincerely  hope  that  satis- 
factory answers  to  these  questions  well  be  obtained,  and 
that  in  the  interests  of  justice  it  will  be  possible  to  secure 
greater  recognition  for  a  class  to  whom  the  community  is 
in  many  ways  in  debt .  At  the  same  time  this  movement 
will  require  the  most  careful  management  if  it  is  not  to  move 
towards  the  left  on  the  one  hand  or  towards  the  right  on 
the  other.  For  movements  of  either  of  these  kinds  would 
result  in  a  decrease  in  the  value  of  any  "  middle-class  " 
society  to  its  own  members  and  a  corresponding  diminution 
in  the  benefits  that  will  accrue  to  the  community  generally 
from  the  existence  of  an  independent  body  of  this  kind. 

The   Trades   Union   Congress. 

Those  who  had  been  •  expecting  a  useful  lead  on  the 
industrial  situation  from  this  year's  Trades  Union  Con- 
gress will  be  sadly  disappointeid  by  the  opening  address  of 
the  President,  Mr.  E.  L.  Poulton,  on  ]Monday.  With 
much  of  what  he  said  about  the  results  of  unemployment 
and  the  natural  desire  of  workers  for  improved  social  con- 
ditions nearly  everyone  will  be  in  agreement,  but  of  any 
evidence'  of  a  constructive  policy  or  of  a  scheme  likely  to 
lead  to  an  improvement  there  are  few  traces  in  the  address. 
There  are  many  stale'  platitudes  and  vague  generalisations, 
but  apparently  his  only  remedies  for  unemployment  are 
the  restriction  of  output  and  the  reduction  of  working 
hours  !  When  a  chosen  leader  of  the  workers  deliberately 
urges  these  erroneous  economical  views  on©  might  almost 
despair  of  the  statesmanship  and  constructive  ability  of 
organised  labour.  Not  only  is  the  restriction  of  output 
unsound  economically  and  unlikely  to  lead  to  the  results 
desired  by  the  workers,  but  it  is  grossly  immoral,  and  it 
has  a  most  deleterious  effect  upon  the  moral  fibre  of  those 
who  practise  it.  Moreover,  it  takes  away  every  incentive 
tO'  work  or  to  make  progress.  The  general  adoption  of 
the  practice  can  only  lead  tO'  ruin  and  bankruptcy,  and  it  is 
to  be  deplored  that  labour  leaders  display  such,  gross 
ignorance  of  fundamental  economic  laws. 

The  Engineers'  Club. 

If  the  gathering  at  Coventry  Street  on  the  opening  day 
last  week  is  anything  to  go  by,  the  Engineers'  Club  has 
been  bom  with  a  silver  spoon  in  its  mouth.  On  the 
occasion  of  our  visit,  which  corresponded  with  the  peak  of 
the  load,  we  saw  many  old  friendships  being  renewed  and 
many  new  friendships  being  made,  and  sensed  above  all 
an  air  of  good  fellowship,  which  is  a  hapjiy  omen  for  the 
future  of  an  institution  which  we  feel  is  not  only  a  desirable 
but  an  absolutely  necessary  addition  to  the  clubs  of  the 
metropolis.  Not  a  word,  but  a  whole  sheaf,  of  congratu- 
lation is  due  to  the  committee,  and  especially  to  the  honorary 
secretary,  Mr.  Edmund  L.  Hill,  for  the  enterpri.se  and 
hard  work  which  they  have  put  into'  the  formation  of  the 
cLub.  It  has  been  a  high-speed  operation,  for  it  is  less  than 
a  year  since  a  long-sleeping  chrysalis  began  to  expand,  and 
that  time  has  been  sufficient  for  the  birth  of  a  very 
flourishing  butterfly,  but,  unlike  the  latter,  destined  to 
have  a  long  and  useful  life. 
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Automatic   Substations. 

The  automatic  substation  is  a  phase  of  electrical  develop- 
ment which  has  received  much  more  recognition  in  the 
United  States  than  it  has  done,  or  see-ms  likely  to  do,  in 
this  country.  We  do  not  know  whether  there  is  soane 
obscure  psychological  reason  for  this  or  whether  our  climatic 
and  economic  conditions  prevent  the  wider  adoption  of  what 
at  first  sight  seems  au  excellent  method  of  cutting  down 
labour  costs.  It  is,  of  course,  equally  obvious  that  the 
saving  on  revenue  account  from  substation  wages  is  not 
pure  gain,  but  is  off-set  on  the  capital  account  by  the  ueces- 
saiy  expenditure  on  the  automatic  part  of  the  apparatus. 
And,  if  the  automatic  apparatus  does  not  really  operate 
automatically,  by  charges  for  supervision,  repair  and  main- 
tenance, which  may  go  far  to  wipe  out  any  savings  that 
would  otherwise  be  obtained.  The  solution  of  the  problem, 
therefore,  lies  in  a  compromise  between  the  cost  of  the 
substation  attendant,  who  only  operates  in  cases  of  emer- 
gency, and  of  the  automatic  apparatus  which  gives  rise 
to  an  emergency  when  it  fails  to  operate  as  it  should.  That 
under  certain  conditions  the  balance  is  in  favour  of  the 
auto^matic  apparatus  is  well  illustrated  by  a  series  of  articles 
in  the  "  General  Electric  Review."  These  include  a-great 
deal  of  data  which  have  been  derived  from  comprehensive 
tests  on  this  class  ol  apparatus,  and  interestingly  enough 
show  that  real  economies  are  obtained  by  the  use  of  auto- 
matic equipment. 

Real    Economies. 

Fob  instance,  on  the  Chicago,  North  Shore  and  Milwaukee 
Railway  a  saving  of  $3  804  per  substation  per  year  has  been 
obtained,  or  a  total  of  $41  351  for  the  whole  series  of  sub- 
stations. Similar  experience  has  been  obtained  with  auto- 
matic apparatus  on  the  Aurora,  Elgin  and  Chicago  Railway, 
in  connection  with  which  thei  statement  is  made  that  auto- 
matic substations  are  now  an  accomplishment,  and  no  longer 
an  experiment.  They  have  in  fact  been  found  tO'  be  truly 
reliable,  more  so  in  fact  than  manual  substations,  and  they 
also. have  shown  great  econouiies  from  the  very  start.  It 
would,  therefore,  seem  advantageous  for  railway  engineers 
in  this  country  to  give  a  clo&e  consideration  to  this  subject- 
There  are  now  in  the  neighbourhood  of  London  certain 
sections  of  electrically-operated  railways  where  the  traffic 
is  by  no  means  heavy,  and  where  the  employment  of  sub- 
station attendants  seems  a  needless  expense.  Automatic 
operation  in  these  cases  would,  therefore,  mean  a  saving, 
especially  when  this  automatic  operation  is  carried  as  far 
as  starting  up  and  shutting  down  the  substation  plant,  as 
is  often  done  in  similar  circumstances  in  the  States. 

A   New   Direction   Finder. 

A  RECENT  issue  of  the  "  Radio  Review  "  contains  an 
interesting  description  of  a  new  method  of  direction  finding, 
which  has  been  developed  by  the  engineers  of  the  Marconi 
Wireless  Telegraph  Company.  As  is  well  known,  most 
direction-finding  systems  suffer  under  the  grave  disability 
of  being  affected  by  those  reflection  and  refraction  phe- 
nomena which  are  conveniently  termed  the  "  night  effect." 
For  instance,  an  ordinai-y  direction-finder  ol  the  single 
or  cross-coil  type  may  give  very  erratic  results  at 
night,  and  more  especially  at  sunrise  and  sunset.  Mr. 
T.  L.  EcKERSLEY  has  recently  shown  that  one  of  the  main 
causes  of  this  phenomenon  is  the  presence  of  a  wave  with 
a  horizontal  electric  field  coming  down  at  an  angle  on  to 
the  receiver  after  reflection  from  the  upper  atmosphere. 
Such  effects  would,  therefore,  be  expected  to  be  most  in 
evMence  when  receiving  from  an  inverted  L  aerial  broadside 


on  to  the  receiving  stations  since  Ihe  horizontal  portiou 
would  radiate  waves  polarised  in  that  direction  to  produce 
these  disturbing  effects.  It  is  claimed  that  these  disadvan- 
tages are  obviated  in  the  new  system,  which  consists  of  a 
combination  of  the  Bellini-Tosi  aerial  and  an  open  aerial 
which  gives  a  heart-shaped  diagram  with  a  single  zero. 
The  combination  in  fact  illustrates  how  it  is  sometimes  pos- 
sible to  turn  an  inherently  evil  thing  to  useful  jDurposes  by 
bringing  the  plain  aerial  effect  into  the  business.  But 
although  this  arrangement  is  an  improvement  over  what  has 
been  done  up  to  the  present,  as  our  contemporary  points 
out,  a  receiver  of  this  type  may  give  vei-y  inaccurate  results, 
since  although  the  position  of  the  minimum  remains  un- 
changed the  shape  of  the  cui-ve  on  either  side  of  it  may 
be  different.  If  the  signals  are  so  strong  that  the  minimum 
'  is  sharply  defined  there  should  be  no  difficulty,  but  with 
weak  signals  where  a  wider  silence  range  is  present  the 
correct  zero  could  not  be  determined  so  accurately.  In 
fact  the  agreement  of  the  experimental  results  with  those 
predicted  from  the  diagrams  only  serve  as  a  further  con- 
firmation of  Mr.  Ecker.sley's  theoiy  of  the  causes  of  night 
effects. 

Where   is   the   Electrical   Proving   House  ? 

We  have  always  held  that  the  best  advertisement  elec- 
trical apparatus  can  receive  is  the  one  it  obtains  from  its 
inherent  good  qualities  and  similarly  that  the  worst  ad- 
vertisement it  can  receive  is  that  with  which  it  is  unfortun- 
ately labelled  when  its  design  is  bad,  its  construction  faulty, 
and  it  is  therefore  constantly  breaking  down.  While  the 
former  advertisement  is  only  achieved  after  years  of  experi- 
ence and  the  accumulation  of  much  goodwill,  the  latter  is 
obtained  much  too  easily,  even  in  a  moment,  and  its 
effect  is,  nevertheless,  exceedingly  difficult  to  nei^tralise. 
It  is,  therefore,  in  our  opinion,  essential  not  only  that 
electrical  engineers  should  use  all  their  endeavours  to 
improve  the  design  and  constiiiction  of  the  apparatus  which 
they  place  on  the  market,  and  this  is  particularly  necessai-y 
in  domestic  apparatus,  but  that  all  such  apparatus  should 
receive  some  hall  mark  which  will  show  the  discriminating 
consumer  that,  given  ordinary  working  conditions,  his 
equipment  will  perform  the  duties  which  he  expects  from 
it.  Now,  this  testing  and  discrimination  are  to  be  among  the 
chief  duties  of  that  electrical  proving  house,  whose  establish- 
ment we  hope  to  be  able  to  chronicle  in  the  near  future. 
But  the  work  of  this  body,  when  it  is  established,  will  be 
much  facilitated  and  the  anxieties  of  the  manufacturers 
much  diminished  by  due  consideration  of  the  specifications 
to  which  both  will  necessarily  have  to  work.  As  we  have 
said  before,  the  time  has  come  when  standardisation  can  be 
applied  to  electrical  plant  equipment  and  apparatus  with  a 
good  deal  of  beuefit,  and  the  desirability  of  such  uniformity 
of  practice  is  exemplified  in  the  formation  of  the  Engineering 
"  Standards  Committee,  with  its  sub-committees  for  each 
branch  of  engineering  practice,  and  by  the  useful  work 
which  it  so  far  has  been  able  to  do  even  in  a  limited  way. 

Standardisation  versus   Inspection. 

Unfortunately,  though  staudardisation  is  in  theory 
realised  to  be  an  advantage,  in  practice  it  does  not  receive  the 
support  which  it  should.  Moreover,  the  personal  idiosyn- 
crasies which  in  the  course  of  years  have  sprung  up  in 
engineering  practice  have  re.sulted  in  the  recruitment  of  a 
large  army  of  inspectors  whose  work  consists  mainly  in 
travelling  about  the  country  testing  small  quantities  of 
materials,  and  thus  incurring  non-productive  expenses 
which  must  fall  either  upon  the  undertaking  or  upon  the 
professional   engineer  himself.        In   conjunction  with   the 
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establishment  of  an  electrical  proving  house  the  institution 
of  sectional  inspection  and  proving  bureaux  will  be  equally 
necessary.  These  local  bureaux  could  be  manned  by 
inspectors  who  need,  therefore,  only  travel  short  distances  to 
inspect  and  prqve  work  and  material.  This,  besides  saving 
expense,  would  ensure  that  the  work  of  inspection  was 
caiTied  out  on  more  systematic  and  efficient  lines  than  is 
often  the  ca.se  at  present.  In  case  such  an  arrangement 
be  thought  too  idealistic  for  a  work-a-day  world  we  may 
call  attention  to  the  inspection  department  of  Lloyd's 
Register  of  Shipping,  which  carries  out  work  of  this  kind 
for  the  shipping  industry.  We  hope,  therefore,  that  in 
connection  with  the  establishment  of  an  electrical-proving 
house  this  additional  matter  of  the  proper  and  economic 
inspection  of  all  equipment  turned  out  will  receive  the 
attention  that  it  undoubtedly  warrants. 


The   Chartered   Electrical 
Engineer. 

Ix  the  short  time  that  has  passed  since  the  granting  of 
a  Royal  Charter  to  the  Institution  of  Electrical  Engineers, 
it  has  become  evident  how  widespread  is  the  gratification 
at  this  increase  in  status,  accompanied  as  it  is  by  so  signal  a 
mark  of  the  Royal  favour.  This  gratification,  which  is 
both  natural  and  laudable,  exists  in  spite  of  the  feeling 
that  the  possession  of  such  a  document  can  have  but  a 
shadowy  influence  on  the  average  electrical  engineer's 
power  of  earning  his  bread  and  butter,  or  in  assisting  the 
Institution  to  taJte  its  proper  place  in  leading  the  electrical 
profession  and  industry.  Nevertheless,  it  was  high  time 
that  the  Institution  should  be  invested  with  that  prestige 
which  is  the  prerogative  of  a  State-constituted  association 
as  distinguished  from  a  private  company,  and  allowed  to 
take  the  official  position  to  which  its  influence  and  good 
work  entitled  it. 

The  Generation  of  Prestige. 

But  though  the  charter  places  a  Royal  seal  on  the  work 
and  influence  of  the  Institvitiou,  after  all  prestige  is  a 
quality  which  is  generated  from  within  rather  than  from 
without.  If,  therefore,  the  Institution  is  to  be  worthy  of 
a  Royal  Charter,  it  must  be  the  aim  of  its  members  to 
ensure  that  its  policy  and  action  are  worthy  of  a  profession 
to  which  it  is  their  pride  to  belong.  In  other  words, 
although  the  possession  of  a  Royal  Charter  confers  a  well- 
merited  distinction  on  electrical  engineers  it  requires  from 
them  a  recognition  that  their  profession  has  received  a 
promotion  which  cames  with  it  an  additional  responsibility. 
The  possession  of  a  Charter  is  a  small  thing,  unless  they  con- 
tinue to  make  the  Institution  worthy  of  the  profession  and 
industry  it  represents. 

The  "  Paper  "  Electrical  Engineer. 

To  discuss  the  new  Institution  which  the  possession  of 
a  Royal  Charter  will  bring  in  its  train  is,  therefore,  oppor- 
tune. It  will,  first,  ensure,  on  paper,  that  no  one  may 
use  the  title  of  electrical  engineer,  unless  he  or  she  is  a 
member  of  the  Institution  of  the  Electrical  Engineers.  It 
will  allow  a  sharp  line  of  demarcation  to  be  drawn  between 
authorised  and  unauthorised  practitioners,  and  will  i)lace 
clearly  before  the  public  the  choice  of  employing  duly 
qualified  men  under  certain  guarantees  as  ■  regards  the 
knowledge  and  performance  they  bring  to  their  work,  or 
of  availing  themselves  of  piratical  outsiders,  accompanied  by 
a  certain  risk  that  is  by  no  means  off-set  by  a  problematical 
saving  of  their  pockets.       It  is  true  that  the  public  cannot 


be  forced  to  employ  the  real  or  chartered  electrical  engineer, 
but  it  should  be  the  aim  of  chaitered  members  to  see  that 
it  is  worth  their  while  to  do  so  by  a  display  of  individual 
skill  and  insight. 

Moral,   Not  Penal,  Sanctions. 

If  we  continue  to  look  at  this  matter  from  the  public's 
point  of  view,  however,  we  find  that  these  sanctions  are 
moral  rather  than  penal.  No  attempt  is  to  be  made  to 
force  the  public  by  Act  of  Parliament  or  Order  in  Council 
to  employ  only  chartered  electrical  engineers.  The  attempt 
could  only  fail  if  it  were  to  be  made.  In  this  connection 
the  benefits  that  are  conferred  by  the  kind  of  recognition 
we  are  trying  to  obtain  are  enormously  exaggerated,  both 
as  a  means  of  protection  and  as  a  method  of  obtaining  wealth 
and  work.  To  be  entitled  to  the  designation  "  chartered 
electrical  engineer  "  may,  therefore,  be  little  more  than 
a  barren  honour,  unless  the  public  can  be  persuaded  to 
realise  that  the  holder  of  the  title  is  able  to  do  for  them 
something  that  cannot  be  done  so  well  by  anyone  else, 
despite  protestations  to  the  contrary,  of  which,  incidently, 
there  will  he  many,  both  strident  and  voluminous. 

The  Case  of  the  Medical  Profession. 

It  is  customaiy  in  such  discussions  to  point  the  arguments 
that  may  be  put  forward  by  reference  to  the  medical  pro- 
fession. Now  the  medical  profession  has  an  efficient,  not 
to  say  an  inquisitorial,  organisation,  and  imposes  upon 
candidates  for  entry  into  its  cii^cle  not  only  the  necessity 
of  possessing  ce^rtain  qualifications,  but  compliance  with 
certain  rules  of  conduct,  which,  superficially  at  least,  are 
designed  to  maintain  the  high  character  of  the  pro- 
fession as  a  whole,  no  less  than  of  the  individuals 
belonging  to  it.  Now,  while  we  hold  the  medical 
profession  in  the  greatest  honour  and,  though  objecting 
to  some  of  the  details  of  its  administration,  broadly 
approve  the  policy  which  it  employs  for  regulating 
the  conduct  of  its  members,  it  must  be  pointed  out  that  the 
carrying  out  of  this  policy  would  be  impossible  without  the 
active  approval  of  the  public.  We  are  threatened  with  a 
State  medical  system,  but  we  already  have  something 
much  better  in  a  public  medical  system,  that  is  a  body  of 
men  with  certain  qualifications  and  with  certain  ideals  who 
are  supported  in  their  doings  by  the  force  of  public  opinion. 

The  GroTrth  of  Quackery. 

Great  fears  both  within  and  without  the  medical  pro- 
fession are  expressed  at  the  growth  of  quackery,  and  certain 
penal  enactments  have  recently  been  carried  to  prevent 
the  activities  of  these  unauthorised  practitioners.  Frankly, 
we  think  this  is  a  mistake.  For  the  ideals  of  good  con- 
duct which  the  medical  profession  rightly  consider  their 
chief  support,  are  weakened  rather  than  strengthened  by 
legislative  sanctions  of  this  kind.  The  medical  profession 
have  nothing  to  fear  so  long  as  they  have  the  public  sup- 
port for  their  regulations,  and  so  long  as  they  rigorously 
exclude  all  but  properly  qualified  persons  from  their  ranks. 

The  Lesson  to  be  Learnt. 

This,  therefore,  is  the  lesson  the  embryonic  chartered 
electrical  engineer  has  to  learn.  That  he  can  do  more  for 
himself  by  working  for  a  public  than  for  a  State  ser\'ice; 
that  upon  his  own  exertions  alone  depend  the  value  of  his 
title ;  that  if  to  secure  that  title  he  imposes  upon  himself  and 
upon  candidates  for  admission  to  the  profession  the  necessity 
of  completing  a  certain  course  of  education  and  of  complying 
with  certain  rules,  all  will  be  well,  and  that  to  be  called  a 
chartered  electrical  engineer  will  be  a  mark  of  honour. 
That  if  this  is  not  done  and  he  allows  his  ranks  to  be  thrown 
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open  to  all  and   sundry,  the  title,  though  high-sounding, 
will  be  empty  and  barren  of  any  value. 
Guarding  Admission. 

It  is,  therefore,  essential  that  the  Institution  of  Electrical 
Engineers  should  jealously  guard  admission  to  its  ranks. 
Possession  of  a  Royal  Charter,  the  institution  of  registra- 
tion for  engineers,  the  laying  down  of  standards  of  conduct 
are  nothing  in  themselves.  They  are,  indeed,  little  more 
than  indications  of  a  policy  of  purification,  which  to  be 
successful  must  be  justly  and  fearlessly  canied-out.  The 
individual  chartered  electrical  engineer  has  an  equal  re- 
sponsibility in  proving  to  the  public,  not  only  that  he  is 
competent  in  his  profession,  but  that  he  is  more  competent 
than  the  unchartered  free-lance  man.  While,  therefore, 
we  view  with  pleasure  the  constant  growth  of  the  member- 
ship of  the  Institution  of  Electrical  Engineers,  we  must 
reiterate  the  importance  of  ensuring  that  such  member- 
ship is  not  to  be  lightly  granted. 

German    Commercial 
Methods. 

The  Germans  do  not  appear  to  have  learned  much  from 
the  war.  At  all  events,  so  far  as  cemmercial  methods  are 
concerned  things  appear-  to  be  essentially  as  they  used  to 
be,  and  we  are  not,  therefore,  surprised  to  learn  that  con- 
siderable excitement  has  been  aroused  in  Italian  political 
and  commercial  circles  by  the  publication  of  a  letter,  alleged 
to  have  been  written  by  Herr  Stroheoker,  Commercial 
Attache  to  the  German  Embassy  in  Rome,  outlining  a 
scheme  for  obtaining  co-mplet©  control  of  Italian  industries, 
and  through  them  of  the  trade  of  the  Balkans.  Thoiigh 
the  authenticity  of  the  letter  has  been  denied  by  the 
German  Embassy,  it  is  probable  that  the  plan,  which  is 
the  customary  German  method  of  commercial  penetration, 
has  a  substantial  basis  of  fact.  According  to  the  letter, 
which  has  appeared  in  "  The  Times,"  it  is  p'roposetl  to 
create  a  favourable  situation  in  Italy  by  fostering  the  dis- 
content of  certain  political  parties  against  the  Entente,  and 
it  is  also  intended  to  dispatch  goods  to  be  sold  in  Italy 
at  a  price  much  lower  than  the  cost  of  production,  thus 
inundating  the  Italian  markets  with  German  goods,  and 
creating,  it  is  hoped,  a  situation  which  would  render  further 
commercial  activities  by  Italians  impossible. 
Anticipated   Results   of   Dumping. 

As  our  readers  are  aware,  the  Germans  are  adepts  in  the 
dumping  of  cheap  goods  on  foreign  markets,  but  in  thei  ca.-te 
of  Italy  it  is  calculated  that  the  immediate'  result  would 
be  to  precipitate  an  acute  industrial  crisis  which,  besides 
keeping  the  country  continually  agitated,  would  enable  the 
big  German  industrialists  tO'  become  masters  of  its  entire 
commerce  by  buying  up  very  cheaply  certain  specified 
Italian  factories  and  workshops.  In  this  way  Germany 
would,  it  is  hoped,  ultimately  obtain  control  of  the  Italian 
trade  with  Jugo-Slavia  and  the  whole  of  the  Balkans,  and 
provide  good  and  expanding  markets  for  German  manu- 
factures. It  is  well  to  have  this  candid  but  brutally  franJv 
confession  of  methods  to  be  adopted  ;  but  to  be  forewarned 
is  to  be  forearmed,  and  it  may  not  be  so  easy  as  it  is 
imagined  to  can-y  out^  the  programme  outlined.  It  is  per- 
fectly true  that  Italian  industries  have  been  badly  afiected 
by  the  war,  but  there  is  still  keen  resentment  against  the 
German  commercial  practices  adopted  in  pre-war  days,  and 
we  feel  sure  that  our  Allies  will  not  now  readily  succumb 
to  Teutonic  wiles  or  blandishments. 


Control  of  Electrical  and  Metallurgical  Industries. 

The  most  important  part  of  this  precious  German  scheme 
is  the  evident  desire  it  discloses  of  securing  a  fii-m  hold  of 
the  Italian  electrical  industry,  for  after  enumerating 
certain  German  industries  in  which  there  is  a  field  for 
expansion  in  Italy,  the  German  Commercial  Attache  points 
out  that  the  Siemeng-Schuckert  Electrical  Company  have 
arranged  for  the  absorption  of  the  Fiat  Company  through 
the  Stinnes  Fiat  in  the  Alpinen  Gesellschaft,  and  through 
the  purchase  of  a  portion  of  the  shares  of  the  Deutsche 
Bank,  which  is  interested  (with  the  Siemens  Company)  in 
the  Fiat  and  Alpinen  shares  placed  in  the  Banca 
Commerciale  Italiana.  The  siderurgical  industi-y  is  also 
considered  to  be  of  the  utmo-st  importance  to  the  Germans, 
and  particulars  are  given  of  certain  Italian  workshops  which 
are  to  be  acquired  and  the  probable  purchase  price.  The 
letter  proceeds :  ' '  We  have  also  tendered  for  the  Electric 
Railways,  Milan,  and  for  combination  with  Pirelli  and 
others,  which  may  be  effected.  Very  important  is  the  con- 
trol of  combustibles  in  Italy.  The  infiltration  of  the 
products  of  the  A. E.G.  has  demolished  the  electric  material 
industry,  which  will  shortly  be  absorbed  by  us,  and  certain 
masters  assure  me  that  on  account  of  the  crisis  the  com- 
panies are  on  the  look-out  for  foreign  capital.  Ruling  the 
market  for  electrical  material,  we  can  obtain  the  supply  of 
.such  materials  for  various  electric  establishments  and  for 
the  State  railways."  Though  the  translation  of  the  com- 
munication leaves  a  good  deal  to  be  desired,  its  meaning 
is  so  obvious  that  it  admits  of  only  on©  interjjretation. 

Concession   to    National    Feeling. 

It  is  pointed  out  that  it  is  imperative  that  Gennan 
companies  should  allow  the  Italian  branches  to  retain  their 
Italian  names,  and  care  should  be  taken  not  "  to  wound 
Italian  suspectibilities."  Incidentally,  Herr  Strohecker 
states  that  he  has  an-anged  for  the  signing  of  contracts 
with  the  "  Societa  Adriata  "  and  the  A. E.G.  and  Siemens 
for  the  supply  of  the  necessary  materials  required  for  the 
province  of  Venice  for  the  amount  of  eight  million  lire,  and 
he  concludes  by  stating  "  we  can  easily  control  the  lignite 
industry,  as  the  owners  do  not  know  how  to  profit  by  their 
mines.  It  treats  thirty  million  tons,  and  only  three 
millions  are  annually  extracted,  though  we  could  handle 
1 15  millions.  By  distillation  we  could  obtain  a  million 
tons  of  oil.  There  are  also  the  bitumen  schist  deposits, 
estimated  at  115  million  tons,  with  8  to  12  per  cent, 
naptha,  all  poorly  developed  because  of  want  of  money. 
The  Chemical  Federation  and  Deutscher  Bank  are  in  treaty 
with  certain  Italian  firms." 

Anglo-Italian   Trade. 

No'  doubt  it  was  intended  that  this  precious  communica- 
tion should  never  havei  been  published,  for  its  author  lays 
special  emphasis  on  the  fact  that  Italian  pride  must  not  be 
wounded.  We  think,  however,  that'  the  contents  of  the 
letter  will  be  deeply  mortifying  to  our  gallant  Allies,  and 
that  this  clumsily  planned  German  plot  will  miscarry,  even 
though  Italian  industry  be  in  urgent  need  of  outside 
financial  and  technical  aid.  Unfortunately,  the  condition 
of  the  exchange  and  the  new  tariff  do  not  favour  Anglo- 
Italian  trade  relations  at  present,  but  in  view  of  the  great 
activity  in  hydro-electric  works  and  in  railway  electrifica- 
tion we  think  it  would  be  well  to  pay  closer  attention  to  the 
possibilities  of  the  Italian  market.  At  all  events,  the 
publication  of  the  German  designs  upon  the  country  should 
assist  in  creating  a  revulsion  of  feeling  in  favour  of  British 
engineers  and  of  their  straightforward  business  methods. 
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For  some  years  past  considerable  attention  has  been  given 
to  the  question  of  the  heating  of  electric  cables,  but  there  seems 
to  be  a  tendency  in  this,  as  in  many  other  branches  of 
intellectual  activity,  to  lose  sight  of  the  fundamentals  while 
extending  the  boundaries  of  the  subject. 

.V  large  amount  of  experimental  work  has  been  done  both 
in  this  coimtry  and  abroad.  Cables  have  been  tested  under 
practical  and  under  laboratory  conditions,  and  mathematicians 
have  contributed  to  the  theoretical  side  of  the  problem. 
Formulae  have  been  published  and  data  for  current  carrying 
capacity  issued  by  the  institutions  and  by  cable  manufacturers, 
yet  anyone  making  a  serious  study  of  the  literature  of  cable 
heating  must  be  impressed  by  the  lack  of  agreement  between 
the  authorities,  and  Fy  the  absence  of  order  in  the  treatment 
of  the  subject. 

Two   Factors    Making   for   Confusion. 

In  the  present  writer's  opinion  this  state  of  affairs  is  largely 
due  to  two  factors.  On  the  one  hand  a  wealth  of  results  of 
research  and  investigation  has  spnmg  up  and  obscured  the  real 
problem,  and  on  the  other  hand  investigators  have  dealt 
with  the  cable  and  its  surroundings  as  one  entity  instead  of 
separating  them  into  two  distinct  problems.  We  need  to 
stand  back  from  the  trees  and  readjust  our  perspective  of  the 
whole  forest.  The  impression  has  got  abroad  that  the  heating 
of  cables  is  an  abstruse  matter,  whereas  in  reality  it  is 
susceptible  to  very  simple  treatment. 

The  following  notes  lay  little  claim  to  originality.  The 
simple  principles  emphasized  were  recognized  by  the  earliest 
writers  on  cable  heating  and  several  investigators  have,  to 
some  extent,  interpreted  their  results  in  the  manner  discussed. 
As  a  general  thing,  however,  it  may  be  said  that  the  treatment 
has  sometimes  been  unnecessarily  obscure  and,  in  what  follows. 
an  attempt  is  made  to  show  the  logical  order  of  the  funda- 
mentals involved  and  to  construct  a  framework  into  which 
some  of  the  mass  of  published  data  may  be  built. 

The  Basic   Problem. 

As  the  basic  problem  concerns  cables  operating  under  steady 
loads,  and  as  the  question  of  intermittent  rating  involves  a 
more  comprehensive  treatment  than  is  possible  within  the  scope 
of  the  present  article,  only  continuous  rating  is  considered. 

When  an  electric  cable  is  carrying  current  there  are  three 
factors  to  be  considered  in  an  investigation  into  the  efiect  of 
heating  on  rating.  They  are  as  follows  :  (1)  The  generation 
of  heat,  (2)  the  dissipation  of  heat,  (3)  the  maximum  temper- 
ature rise.  These  three  are  intimately  connected  in  the 
following  manner  :  Factor  No.  3  is  the  criterion  of  safety  of 
the  cable  fixed  by  physical  considerations,  referred  to  more  in 
detail  later.  Factor  No.  1  operates  to  increase  No.  3,  while 
No.  2  has  the  reverse  effect.  When  balance  is  maintained 
between  Nos.  1  and  2,  then  No.  3  remains  constant.  The 
fixing  of  a  maximum  value  for  No.  3  means  that,  for  any 
jiarticular  value  of  No.  2,  there  is  a  limit  beyond  which  No.  1 
must  not  be  carried.  These  three  heads  constitute  a  convenient 
division  of  the  subject  and  will  be  treated  in  turn. 

Generation  of  Heat. 

There  are  three  sources  of  heat  in  a  cable  :  (a)  I-R  losses  in 
conductor  ;  (h)  dielectric  losses  ;  (c)  sheath  losses.  Of  these 
three  the  first  plays  by  far  the  most  important  part.  The 
effect  of  dielectric  losses  is  negligible  except  in  super-pressure 
cables,  say  for  20  000  V.  and  upwards,  which  cases  require 
special  consideration.  Sheath  losses,  in  certain  cases,  may  be 
appreciable  ;  but  although  they  form  a  factor  on  which  more 
reliable  data  is  required  than  at  present  exists,  their  efiect  on 
the  heating  of  cables  as  used  in  practice  is  generally  accepted 
as  being  of  secondary  importance. 

The  heat  to  be  considered  in  the  general  case,  theji,  is  given 
by  the  product  of  the  square  of  the  current  into  the  hot 
resistance  of  the  conductor.  If  there  are  two  or  more 
conductors  in  the  cable  the  total  heat  generated  is,  of  course. 
the  Sinn  of  the   F^'R  values  of  all.     Strictly  .speaking,  with 


alternating  currents  traversing  heavy  conductors,  the  value 
of  R  should  be  slightly  increased  to  allow  for  eddy  currents 
and  skin  eftects  ;  but  in  the  worst  case  this  amounts  to  only 
a  few  per  cent.,  and,  in  view  of  the  low  order  of  accuracy  with 
which  other  factors  of  the  rating  problem  may  be  determined, 
the  increase  can  be  ignored. 

As  will  be  more  evident  later,  it  is  desirable  to  restrict 
consideration  of  the  heating  of  a  cable  to  a  short  unit  length, 
and  for  this  purpose  a  length  of  1  cm  is  found  to  be  con- 
venient. Then,  if  there  are  n  equal  cores  in  a  cable  each 
having  a  hot  resistance  R,  and  carrying  a  current  I,  the  heat 
generated  is  wI'-R  watts  per  cm  run. 

The    Dissipation   of   Heat. 

The  three  well-known  modes  of  heat  transfer — conduction, 
convection  and  radiation — all  enter  into  the  cooling  of  cables. 
Heat  is  transferred  from  the  conductor  to  the  outer  surface 
of  the  cable  by  conduction.  If  the  cable  is  surrounded  by  air, 
radiation  and  convection  come  into  play  in  transferring  the 
heat  from  the  outer  surface  of  the  cable  to  the  air.  If  the  cable 
is  laid  in  water,  convection  is  responsible  for  the  transfer, 
while  in  the  case  of  buried  cables  in  intimate  contact  with  the 
soil,  conduction  takes  jJace  outside  the  cable  as  well  as  inside. 

The  laws  governing  heat  conduction  are  very  simple.  / 
The  quantity  of  heat  transmitted  through  a  body  is  pro- 
portional to  the  temperature  difference  maintained  on  the  two 
opposite  faces  and  inversely  proportional  to  the  thermal 
resistance  of  the  body.  The  laws  governing  convection  and 
radiation  are  not  so  straightforward.  For  strict  accuracy 
formidse  involving  higher  powers  of  temperature  difierence 
than  the  first  should  be  used  ;  but,  for  all  practical  purposes 
in  cable  calculations,  it  is  found  that  the  emission  of  heat 
from  a  surface  to  the  air  may  be  taken  as  being  directly 
proportional  to  the  temiicrature  difference. 

The   Thermal   Equivalent   of  Ohm's   Law. 

In  view  of  these  considerations,  it  is  fairly  evident  that  the 
transfer  of  heat  through  a  series  of  bodies  can  very  con- 
veniently be  considered  in  terms  of  a  thermal  equivalent  of  the 
electrical  Ohm's  law,  and  this  treatment  is  found  to  provide 
a  most  satisfactory  instrument  for  dealing  with  cable  heating. 

The  three  primary  quantities  in  the  thermal  circuit 
corresponding  to  current,  resistance,  and  potential  difference 
or  electromotive  force  in  the  electrical  circuit  are  as  follows  : — 


Thermal  Circuit. 

Electrical  Circuit. 

Rate  of  Flow  of  Heat,  or 
Thermal  Flow. 

Current.            , 

Resistance  to  Flow  of  Heat, 
or  Thermal  Resistance. 

Resistance. 

Cause  of   Heat   Flow   or 
Temperature  Difference. 

Electromotive  Force. 

The  law  mav  be  stated  thus  :- 


mi.         1  T>i         Temperature  Difference. 

Thermal  Flow  =  — =^ j-,3 — ^- 

Thermal  Resistance. 

The  question  of  units  is  important  in  applying  the  method. 
Those  for  temperature  are  already  defined,  and  in  what  follows 
the  Centigrade  degree  is  used.  The  unit  of  thermal  flow  may 
be  calories  per  second  ;  but,  to  simplify  the  calculation  arising, 
a  more  convenient  unit  is  the  watt  (joule  per  second). 

In  dealing  with  the  denominator  of  the  expression  it  seems 
necessary  to  comment  on  the  difference  between  conductivity, 
resistance  and  resistivity.  Writers  who  are  authorities,  and 
who  could  not  possibly  confuse  the  related  electrical  expressions, 
sometimes  use  these  three  terms  loosely  to  the  detriment  of 
the  clear  understanding  of  the  question.  It  seems  desirable 
to  avoid  entirely  the  use  of  thermal  conductivity,  and  to  reserve 
tSerraal  resistivity  for  the  specific  value. 

The    "  Forbc "   as   a    Heat   Unit. 

So  far  no  name  is  •.'eiierally  accejited  for  the  unit  of  thermal 
resistance.     The  tcvin    '  'riieriiial  Ohm  "  could  be  used,  but 
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there  are  advantages  in  having  a  new  and  distinct  title,  and 
the  author  has  ventured  to  adopt  the  title  "  Forbe  "  in  honour 
of  one  of  the  early  workers  in  this  field.* 

Employing  the  centigrade  degree  for  temperature,  and  the 
watt  for  "heat  flow,  the  unit  of  thermal  resistance,  the  Forbe, 
is  the  thermal  resistance  of  a  path  through  which  a  difference 
of  temperature  of  1*^C  produces  a  heat  flow  of  1  W. 

On  the  same  lines  the  thermal  resistivity  or  specific  thermal 
resistance  of  a  material  is  the  thermal  resistance  in  Forbes 
between  the  opposite  faces  of  a  centimetre  cube  of  the 
material,  and  is  given  by  the  temperature  difEerence  in  degrees 
C.  between  the  opposite  faces  required  to  produce  a  flow  of 
1  W  of  heat  from  one  face  to  the  other. 

As  thermal  resistivity  in  connection  with  the  heating  of 
cables  has,  up  to  the  present,  been  expressed  in"  degrees  C. 
per  centimetre  per  watt  per  square  centimetre  "  the  adoption 
of  the  Forbe  tends  to  considerable  simplification  of  the 
nomenclature. 

Application  of  the  Thermal  Ohm's  Law  to  Cables  Heating. 

In  applying  the  thermal  C)hm's  law  to  cable  heating  it 
will  be  seen  that  the  problem  is  parallel  to  the  electrical  one 
of  insxilation  resistance.  The  thermal  resistance  of  a  cable, 
from  the  conductor  outwards,  like  the  dielectric  resistance, 
is  inversely  proportional  to  the  length  and,  as  has  been  noted 
under  ''  Generation  of  Heat,"  it  is  convenient  in  the  heating 
problem  to  consider  unit  length  of  cable  of  one  centimetre. 
The  normal  heat  path  then  takes  the  form  of  a  short  cylinder 
(1  cm  thick)  extending  out  from  the  conductors  to  the  heat 

sink"  or  point  considered  to  be  at  a  base  temperature.  A 
simple  illustration  is  the  case  of  a  single  core  lead-covered  cable 
suspended  in  flowing  water  where  the  lead  sheath  becomes  an 
isothermal  layer  maintained  by  the  water  at  a  uniform  base 
temperature. 

If,  then,  a  cable  carrying  a  steady  current  I  in  each  of  its 
n  conductors  has  a  thermal  resistance  per  cm  length  of  Rti, 
Forbes,  and  an  electrical  (hot)  resistance  of  R  ohms  per  cm 
of  conductor,  the  statement  of  the  thermal  Ohm's  law  is  : — 

-Kti, 

where  tc  is  temperature  of  the  conductor  and  t|  the 
temperature  of  the  lead. 

It  is  very  probable  that,  in  the  future,  tables  will  be 
produced  in  which  the  thermal  data  for  cables  will  be  given 
in  the  same  way  that  electrical  data  now  appears,  and  if  we 
could  turn  up  from  such  a  table  the  value  of  Rti,,  the  thermal 
resistance  in  Forbes  per  centimetre,  for  the  cable  under 
consideration  the  simple  relationship  just  stated  would  lead 
to  the  current  carrying  capacity  for  a  given  temperature  rise 
of  conductor  over  lead  very  directly. 

Before  proceeding  to  the  conditions  external  to  the  cable 
it  will  be  convenient  to  consider  more  in  detail  the  factor 
Rtii  for  various  types  of  cables.  The  thermal  resistance  of 
the  heat  path  consists  of  two  factors — first,  the  thermal 
resistivity  (ptiO  of  the  material ;  and  secondly,  the  dimensions 
of  the  cable.  Sufficient  work  has  not  been  done  up  to  the 
present  to  fix  with  certainty  the  values  of  ptii  for  all  materials  < 
found  in  the  constitution  of  cables,  and  to  clarify  the  con- 
sideration of  the  problem  the  writer  has  found  it  convenient 
to  adopt  a  term,  '"  thermal  modulus  of  section,"  to  signify 
that  factor  in  the  thermal  resistance  which  de])ends  only  on 
dimensions.  The  thermal  modulus  is  independent  of  the  make 
of  cable  and  is  that  quantity  which,  when  multiplied  by  the 
thermal  resistivity  of  the  dielectric,  gives  the  thermal  resistance. 

The  Thermal  Modulus  of  Section. 

The  value  of  the  thermal  modulus  of  section  for  a  single- 
core  cable  is  given  by  the  familiar  logarithmic  expression  : — 
1   .       R3 

2.^°g^R; 

•365  log,o  Ij 

where     ,  .     R3=Radius  under  the  lead 

Ri  =  Radius  of  the  conductor. 

*  "  On  the  Thickness  of  Wires  Required  to  Carry  Difieient  Electric 
Currents  Without  Overheating."  Prof.  G.  Forbes.  The  Electrician. 
Vol.  IX,  p.  497,  October  7th,  1882. 


Concentric  cables  are  treated  in  the  same  manner,  each  layer 
of  dielectric  being  calculated  separately  and  the  results  added. 
Care  should  be  taken,  of  course,  in  applying  the  thermal  Ohm's 
law  to  the  case  of  the  concentric  cable,  to  note  that  the  thermal 
resistance  to  the  heat  escaping  from  any  particular  conductor 
is  the  sum  of  the  thermal  resistance  of  those  layers  which  are 
outside  the  conductor  under  consideration. 

For  three-core  cables  several  formulae  have  been  evolved, 
the  most  important  of  which  are  those  published  by  Mie* 
(independently  confirmed  by  Matsumotof)  and  by  Russell. J 

Adopting  a  uniform  notation  and  modifying  for  convenience, 
we  set  the  following  : — 


Russell. 


Modulus=-log..3^^^^ 


=  0-122  log. 


R,6-R.,s 


3Rv'R/Rj 

Where  -Rj  and  R;,  have  the  meaning  already  assigned  to 
these  terms,  and  Ro  is  the  radius  of  conductor  centres. 

In  view  of-R/'  being  very  small  in  comparison  with  Rg* 
the  formula  may  be  simplified  in  practice  to  the  following  : — 

Modulus=0-122  log,,,  .,^4^- 

which,  by  a  trial  over  a  range  of  practical  sizes,  is  found  to 
agree  within  1  per  cent,  of  the  values  obtained  from  the 
extended   formula. 

Mie  and  Matsumoto.  % 


Modulus  = 


{l-a/3)-|-v'(l-a^){l-,SSj 


where 


and 


1 

7    ^"^^- "" R 

OTT  a — p 

«=,Ri-fR.A" 

I     R3    / 

/R3-3RA  /R.  +  RjY 
'^"VEo-f  3R,7  \    Rj    7 


In  practice  the  numerator  (I— a;8) -f  v'(l—a2)(l—/3-) 
approximates  to  the  value  2  and  if  this  value  lie  substituted 
the  formula  becomes 


Modulus  =  0-122 


Mr2  +  RiJV    "3Ri     / 


but  by  testing  over  a  range  of  sizes  this  formula  is  found  to  vary 
as  much  as  20  per  cent,  from  the  full  formula  resrdts. 

There  is  a  wide  discrepancy  between  results  obtained  on 
the  formulas  of  Russell  and  Mie,  more  particularly  for  low- 
tension  cables.  The  difEerence  increases  with  the  size  of 
conductor,  and  inversely  as  the  thickness  of  insulation.  For 
.33  000  V  sizes  there  is  a  difference  of  about  10  per  cent. 

Until  more  work  has  been  done  on  these  formula  it  seems 
desirable  to  use  Rn,,  the  thermal  resistance  in  Forbes  per  cm, 
a  quantity  which  can  be  determined  experimentally  for  any 
particular  type  of  cable,  and  the  following  figures  give  the 
order  of  the  values  which  may  be  expected  for  a  O'l  sq.  in. 
three-core  lead-covered  paper  cable  of  various  working 
pressures. 

Working  Pressure.  Eih- 

660  V  35  to  40  Forbes  per  cm 

2  200  45  to  50 

6  600  55  to  60 

1 1  (  00  65  to  70 

33  000  75  to  85 

Dissipation  Outside  the   Cable. 

So  far,  the  dissipation  of  heat  within  the  cable  only  has  been 
considered,  and  in  approaching  the  second  part  of  this  branch 
of  the  problem,  the  dissipation  outside  the  cable,  it  is  desirable 
to  bear  in  mind  the  absolute  detachment  of  the  two  jarts. 
The    analysis    of   external   conditions   applies    equally   well, 

*  "  Uber  die  Warmeleitung  in  einem  verseilten  Kabel."  G.  Mie. 
E.  T.  Z.     Vol.  XXVI,  p.  137.     1905. 

t  "  Carrying  Capacity  of  Underground  Power  Cables."  H.  Jlatsumoto. 
Tokio.     1916. 

J  "Theory  of  Electric  Cables  and  Networks."  A.  Pvussell.  1920. 
Chap.   VI. 
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whether  a  steam  pipe  or  a  cable  carrying  current  is  under 
consideration,  so  long  as  the  outside  surfaces  are  identical. 
In  either  case  a  cylinder  of  a  given  diameter  is  passing  out 
heat  through  its  surface  at  a  known  rate,  and,  from  what  has 
been  said  previously,  no  matter  how  this  heat  leaves  the 
cylinder,  whether  by  radiation,  conduction  or  convection, 
in  the  practical  problem  the  rate  of  flow  can  be  considered 
proportional  to  the  temperature  diScrence.  The  principle 
of  the  thcrnial  Ohm's  law,  found  so  useful  under  the  lead, 
can  thus  be  applied  to  the  continuation  of  the  problem  beyond 
the  lead. 

E.xternal  conditions  may  be  classified  as  follows  : — a  Perfect 
conduction  ;  p  partial  conduction  ;  y  no  conduction.  The 
case  o  has  alreadj'  been  referred  to.  A  cable  effectively  cooled 
by  flowing  water  in  intimate  contact  with  its  surface  has  no 
external  thermal  resistance.  For  calculation  of  current- 
carrying  capacity  the  path  of  heat-flow  ends  at  the  surface 
which  is  the  heat-sink,  and  the  Rti,  of  the  cable  itself  is  the 
only  thermal  resistance  to  be  taken  into  accoimt. 

The   Case   of   Buried   Cables. 

Case  p  covers  buried  cables  where  the  surrounding  ground 
carries  away  the  heat  by  conduction  through  the  earth  ; 
but  a  difficulty  is  encountered  here  in  fi.\:ing  limits  for  the  heat- 
path.  The  ■"  source  "  is,  of  course,  the  outer  surface  of  the  cable 
(lead  or  serving),  but  the  "  sink  "  is  not  so  easily  defined.  If 
a  cable  were  buried  at  the  centre  of  a  large  mass  of  earth,  then 
its  temperature  would  continue  to  rise  as  long  as  the  current 
flowed,  and  the  heat-sink  wovdd  be  an  ever-widening  cylinder 
concentric  with  the  cable.  In  the  practical  case,  however, 
a  steady  temperature  is  attained  owing  to  the  cable  being 
laid  near  the  surface  of  the  ground  where  the  heat  is 
ultimately  .dissipated  and  the  isothermal  .surface  considered 
as  the  heat-sink  becomes  distorted.  The  analj'sis  of  the 
problem  is  difficult  and  the  attempts  that  have  been  made  to 
deal  with  it  mathematically  are  not  very  useful!  On  the 
other  hand,  experimental  data  is  being  collected,  and  if  this  is 
put  into  the  form  of  thermal  resistance  per  centimetre  run  for 
various  cla.sscs  of  soil  and  diameters  of  cable,  the  application 
to  the  fundamental  problem  should  be  very  simple.  From 
figures  given  by  R.  AV.  Atkinson*  it  appears  that  the  value 
is  of  the  order  of  20  to  .50  Forbes  per  cm  for  a  Tjuried  duct 
system. 

Effect   of  Several   Cables  Together. 

When  several  cables  are  laid  near  together  in  the  ground  the 
resulting  diminution  of  current-carrying  capacity  of  each 
due  to  the  heating  effect  of  the  others  can  be  arrived  at  by 
the  thermal  Ohm's  law  treatment.  Temperature  difference 
can  represent  ])otential  drop  exactly  as  it  does  electro-motive 
force,  and  if  m  cables  (each  n-core)  are  each  jiroducin"  n  I-R 
watts  the  total  heat-flow  from  the  group  is  m  n  I-R,  and  the 
drop  of  temperature  from  the  group  to  the  base  or  sink  is  this 
"current"  multiplied  by  the  the-rnial  resistance — that  is. 
>»  times  what  it  was  with  one  cable  only  (subject  to  a  small 
correction  for  the  necessary  distance  between  the  different 
cables). 

The  y  case  in  the  above  classification  frequently  calls  for 
attention  and  embraces  cables  in  air.  This  time  the  Ohm's 
law  treatment  seems  to  fail,  as  the  heat  passes  from  the 
surface  to  the  air  without  traver-sing  a  path  of  any  length. 
It  is  found,  however,  that  data  can  be  determined  for  different 
types  of  surface  which  can  be  treated  as  thermal  resistances. 
Many  investigators  have  contributed  to  this  part  of  the  subject, 
and  values  are  published  for  lead,  bright  and  painted,  and  for 
servings.  To  be  consistent  with  the  other  units  dealt  with, 
the  thermal  resistivity  of  a  surface  to  air  transfer  would  be 
expressed  in  Forbes  per  s(juare  cm.  So  long  as  the  distinction 
between  conduction  and  .surface  transfer  is  recogni.sed,  the 
use  of  the  common  unit  should  cause  no  confusion,  and  tlie 
total  .surface  resistance  of  a  cm  length  of  cable  is  obtained 
by  dividing  the  specific  value  per  square  cm  by  the 
circumference  in  cm. 

•  "  The  Current  Carrying  Capacity  of  Lead  Covered  Cables."  R.  W. 
Atkinson.  " Tran.sattions "  American  Institute  of  Electrical  Enmneers. 
VoL  XJCXIX,  p.  831,  1920. 


In  addition  to  the  three  cases,  a,  /?  and  y,  there  are  com- 
binations such  as-  when  a  cable  in  air  is  touching  a-  heat- 
conducting  surface  or,  when  lying  in  a  duct,  is  in  contact  on 
the  lower  side  and  separated  by  air  elsewhere.  These  require 
special  treatment  and  the  writer  has  indicated  elsewhere* 
the  temperature  distribution  in  such  cases. 

Maximum    Temperature    Rise. 

Although  left  to  be  dealt  with  last,  the  third  main  factor 
in  the  problem  of  heating,  the  fixing  of  temperature  limits, 
'  is  really  the  basis  of  current  rating.  We  have  seen  that 
calculations  employing  experimentally-determined  data  give 
the  total  temperature  ri.se.  At  one  end  of  the  range  the  lower 
temperature — the  base  or  datum  temperature — is  fixed  by  the 
conditions  in  which  the  cable  is  installed  ;  the  other  end,  the 
maximum  allowable  temperature,  is  that  temperature  above 
which  it  is  unsafe  to  work  the  material  composing  the 
dielectric. 

In  cases  where  the  temperature  conditions,  under  which  a 
cable  is  to  work,  are  known  with  some  degree  of  accuracy, 
a  definite  base  can  be  adopted  ;  but,  owing  to  weather 
variations,  the  values  accepted  for  general  use  are  somewhafi^ 
arbitrary.  In  this  country  figures  commonly  employed  are — 
for  air,  80^F.,  and  for  ground,  60"F. 

The  question  of  the  safe  operating  temperatures  for  materials 
used  in  cable  manufacture  has  not  until  recently  received  the 
attention  which  its  importance  merits.  For  some  time  the 
current-carrying  capacity  tables  of  the  Institution  Wiring 
Rules  have  been  based  on  130'F.  for  paper,  and  100' F. 
for  rubber  ;  but  these  are  on  the  .safe  side,  and  the  .same 
rules  give  higher  temperatures  at  which  the  materials 
may  be  maintained  without  risk  of  damage.  The  American 
Institute  of  Electrical  Engineers  employ  a  sliding  .scale  in 
which  the  ma.xiraum  temperature  is  a  function  of  the  pressure. 
With  E  kilovolts  between  conductors  the  temperature  in 
degrees  C.  is  given  by  the  following  : — 

Impregnated  Paper  85  —  E 
Varnished  Cambric  75  —  E 
Rubber  Insulation  00  —  ^ 

Converting  these  to  degrees  F.  for  comparison  with  the 
British  standards,  we  see  that  the  range  is  from  185°P'. 
for  paper  and  140^P.  for  rubber  on  low-presfsure  cables  : 
to  150"F.  for  paper  and  130"F.  for  rubber  on  20  000  \. 
cables. 

Permissible   Operating  Temperatures. 

The  question  of  the  permissible  operating  tem])eratures 
for  paper  cables  took  a  very  definite  step  forward  in  the  early 
months  of  the  present  year  when  several  pai)ers  were  read  on 
the  subject  at  the  Mid-Winter  Convention  of  the  American 
Institute. t  The  most  important  portion  of  the  work  is 
the  development  of  a  tearing  test  by  which  the  effects  of 
heating  on  paper  have  been  clearly  determined.  The  results 
show  that  a  temperature  of  about  S.'iT.  (ISo'F.)  can 
be  maintained  for  an  indefinite  period  without  injury  to  the 
paper.  For  higher  tem])eratures  the  deterioration  is  a  function 
of  the  total  time  of  heating,  and  as  a  result  it  has  been  proposed 
to  adopt  different  w-orking  temperatures  for  different  load 
factors,  varying  from  90X'.  (194"F.)  to  105"C.  (220°F.). 
It  is  doubtful  whether  such  a  proposal  will  have 
practical  application,  but  it  does  appear  that,  for  low 
pressure  cables  at  any  rate,  the  figures  of  130''F.  for  paper 
and  lOO^F.  for  rubber  could  be  increased  as  a  basis  for 
the  determination  of  current-carrying  capacity. 

In  conclusion  the  writer  hopes  that,  by  emphasizing  the 
usefulness  of  a  simple  and  ordered  treatment  of  the  subject 
along  the  lines  indicated,  he  may  have  added  to  the  practical 
value  of  the  large  amount  of  work  already  carried  out,  and 
may  have  rendered  some  little  assistance  in  the  formulation 
of  future  research  programmes. 

*  Discussion  on  Buried  Cable  Research.  Journal  I.  E.  E.  Vol.  5!l, 
p.  218.  1921.  The  Electiuciax.  Vol.  LXXXV,  p.  738,  December  24th. 
1920. 

fare  The   Electktci.w.     Vol.  LXXXVI,  p.  372,  April  1,  1921. 
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ELECTRIC    TRACTION    IN    SWITZERLAND. 

Technical    Details    of   Some    Interesting    Schemes. 


In  the  following  article  we  give  a  review  of  the  development  of 
the  electrification,  since  the  war,  on  some  important  sections  of  the 
Swiss  railways,  which  have  hitherto  been  worked  by  steam.  In 
1917  the  Federal  Railways  began  to  electrify  the  sections  Berne- 
Thun  and  Brigue-Sion.  These  were  completed  in  1919.  At  the 
same  time,  the  electrification  of  the  section  Erstfeld-Bellinzona  of 
the  St.  Gothard  railway  was  begun.  The  two  sections  Lucerne- 
Erstfeld  and  Bellinzona-Chiasso  may  be  electrified  by  the  end  of  this 
year ;  after  which  the  connections  Arth-Goldau-Zug-Zurich  and 
Zug-Lucerne  will  be  undertaken.  Preparations  are  also  being  made 
for  the  electrification  of  other  parts  of  the  Federal  system. 

The    Bernese    Railways. 

Since  the  opening  of  the  Loetschberg  Railway*,  which  has  been 
worked  electrically  froiu  the  outset,  the  Canton  of  Berne  has  taken  in 
hand  the  electrification  of  Bernese  subsidized  lines.  Among  these 
may  be  mentioned  the  Giirbetal  and  the  Simraental  lines  and  the 
sections  Spiez-Interlaken-Boenigen  and  Berne-Schwarzenburg,  all 
of  whicl;^  were  to  be  ready  in  1920  ;  while  the  section  Burgdorf- 
Langnau  of  the  Emmental  line  was  opened  in  1919.  The  further 
section  Burgdorf-Solothurn  of  this  line  and  the  section  Berne- 
Neuchatel  are  now  being  studied.  The  present  position  is  shown  in 
detail  in  Fig.  1 . 

The    Rhaetlan    Railways, 

The  Rhaetian  Railway,  after  electrifying  the  Engadine  lines 
St.  Moritz-Schuls  and  Samaden-Pontresina  in  1913,  has  since  1918 
been  engaged  on  the  electrification  of  the  other  parts  of  its  system. 
The  sections  Bevers-Filisur,  FUisur-Thusis  and  FOisur-Davos- 
village  have  been  m  service  since  1919  ;  while  the  sections  Davos- 
■i-illage-KJosters  and  Thusis-Chur-Landquart  will  be  ready  in 
1921: 

Except  for  the  section  Brigue-Sion  of  the  Federal  railways  and 
Burgdorf-Langnau  in  the  Emmental,  which  will  be  worked  three- 
phase,  all  the  other  lines  are  to  be  equipped  on  the  single-phase 

*  9'-'c  The  Electrician,  Vol.  LXII,,  p.  729,  Feb.  6,  1914. 


system  at  16|  cycles.     The  total  length  of  hnes  electrified  between 
the  beginning  of  1918  and  the  end  of  1920  is  as  follows  : — 


Federal      

Bernese  subsidized. . 
Rhaetian 


1  -phase. 


3-phase. 


280  km,  15  000  V, 
113  km,  15  000  V, 
86  km,  10  000  V, 


'-     68  km,  3  300  V,  16- 
:  ~      22  km,  750  V,  40    - 


Power   Supply    Details, 

The  electrification  of  these  lines  has  entailed  the  construction  of 
new  power  stations.  The  Federal  Railways  are  building  three 
stations — one  at  Piotta  supplied  from  Lake  Ritom,  another  at 
Amsteg,  and  the  third  on  the  Barberine  atChiitelard.  the  total  initial 
jjower  being  120  000  kVA.  The  Bernese  lines  are  supplied  from  the 
stations  at  Kandergrund  and  Spiez,  having  a  total  capacity  of  20  000 
kVA,  while  a  further  10  000  kVA  will  be  supplied  from  the  power 
station  at  Miilileberg. 


Electric  Locomotives  Supjiliedfor  the  Swiss  Railways  1917-1921. 

Total 

Firm. 

Railway. 

Number  of 
locomo-    1 
tives. 

Type  of 
locomotives. 

H.p.  per 

loco- 
motive. 

(.' 

St.  Gothard 

26         i 

l-B-t^l-l 

4x600 

Brown,  Boveri  \ 

„ 

1          1 

-B-l-fl-B-1 

4x700 

I 

» 

8 

2-C-l 

3x700 

Oerlikon          .  •  ^ 

1 

1-C-l 

2x825 

„ 

1 

1-B+B-l 

4x562 

10-1-13  + 1-0 

1-C-hC-I 

4  x525 

Brown,  Boveri 

Bernese      . . 

7+3          : 

1-B-hB-I 

2x600 

Oerlikon        

„ 

7 

— 

2x500 

r 

Rhaetian 

1 

1-D-l 

2x415 

Brown,  Boveri  J. 

6         i 

C-C 

2x600 

' 

Brigue-Sion 

2 

D 

2x895 

Fia.  1. — Map  of  the   Swiss  R.ailwats  Showing  Electrified  Lines. 
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The  Rbaetian  lines  are  fed  from  Bnisio  (3  600  kW),  while  the  new 
station  at  Thusis  will  supply  4  000  k\'A  and  a  further  4  000  kW 
will  be  obtained  from  the  station  at  Kublis. 

For  these  newly  electrified  lines,  a  large  number  of  locomotives 


parts  being  generally  supplied  by  the  engineering  and  locomotive 
works  at  Winterthur.  The  Rbaetian  lines  have  1  m  gauge — all  the 
others  are  standard.  The  Burgdorf-Thun  and  the  Brigue-Sion 
lines  are  th.-ee-phase  and  the  locomotives  have  four  running  speeds. 


Fig.  2. — Details  of  1  — B  +  B— 1    Loc«motivk. 


have  already  been  supplied  or  are  under  construction.  The  table  on 
p.  321  shows  the  equipment  that  has  been  or  will  be  supplied  by 
Messrs.  Brown,  Boveri,  and  by  the Oeilfkon  Company,  the  mechanical 


AU  the  other  lines  are  single-phase  at  a  frequency  of  16|  cycles  and  a 
pressure  of  1.5  000  V,  except  the  Kliactian  lines,  where  the  pressure 
is  10  00(1  V. 


The  1-B  +  B-l  Locomotives    for   the   Bernese    Subsidized   Lines. 


The  two  reasons  which  led  to  the  decision  in  1918  to  electrify 
forthwith  the  lines  subsidized  by  the  Canton  of  Berne  were  the  iii- 
creasing  cost  of  coal,  which  made  steam  less  economical  than  electric 
traction,  despite  the  great  e.\j)rn.se  of  electrification  ;  and  the  com- 
petition of  the  neighbouring  electriKed  lines.  The  power  for  this 
group  of  newly-electrified  lines,  which  are  interconnected  with  the 


L(ict.schberg  Railway,  is  obtained  from  the  generating  stations  at 
Spiez  and  Kandergrund  and  from  the  new  station  at  Miihleberg. 
Fourteen  single-phase  locomotives  were  ordered,  the  mechanical 
parts  of  which  were  sup])lied  by  the  Locomotive  and 
Engineering  Works  at  Winteithur.  The  electrical  equipment  for 
seven  of  the  locomotives  was    su|)plied   by   Brown,   Boveri  tv   Co., 
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Limited;  five  of  these  are  for  the  Gurbetal  hne  and  two  for  the  It   was   decided    to    build    locomotives  of  the  1  — B+B— 1  type 

Berne-Schwarzenburg    line.      All     the     locomotives     have     been  with  the  following  particulars : 

delivered,  and  the  trials  of  the  first  machines  were  made  last  May  on  Length  over  buffers    U  390  mm. 

the  Spiez-Brigue  (Loetschberg)  line.  Length  over  frame    10  300  mm. 


The  new  locomotives  are  intended  for  both  passenger  and  goods 
service,  particularly  on  branch  lines  where  the  axle  loads  must  be 
kept  small. 

The  guarantees  are  as  follows  : 
Traction  effort  at  wheel  rim  on  one  hour's  rating  at  3-5  km.  per  hr.  = 

SOOO   kg.  °  ^ 

Loads  hauled  at  this  speed  : 

310  tons  on  a  gradient  of  1.5  in  1  000. 

180  tons  on  a  gradient  o£  25  in  1  000. 
Time  to  attain  a  speed  of  35  km.  per  hr.  from  rest  not  to  exceed  4  mins 
Ma.ximum  speed  :  60  km.  per  hr. 
Total  weight  of  locomotive  not  to  exceed  12-a  tons,  nor  the  weight  per 

metre  length  o-2  tons. 


Width  of  frame    - 

Total  height     3 

Total  wheel  base 10 

Fi.xed  wheel  base  of  bogie 2 

Diameter  of  driving  wheel 1 

Diameter  of  running  wheel     

Distance  between  king-pins    i 

Maximum  load  per  motor  axle li 

Maximum  load  per  running  axle   I 

Mechanical  Parts. 

An  iIlu.stration  of  these  locomotives  is  shown  in  Fig. 

me<;hanical  structure  m  Figs.  2  and  3.      There  are  two 

each  of  whicli  one  motor  is  mounted. 


900  mm 

755  mm 

550  mm 

900  mm 

230  mm 

850  mm 

150  mm 

2-75  tons 

1  -00  tons 

.  4  and 

of 

bogies. 

on 
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Between  the  two  driving  axles  there  is  a  jack  axle,  having  very 
liberal  bearings ;  250  mm  long  and  200  mm  in  diameter.  At  each  end 
of  the  jack  axle  there  is  a  gear  wheel  with  helical  teeth  140  mm.  ^vide, 


engineers  of  the  Loetschberg  Railway  appointed  to  supervise  the 
design  and  construction  of  these  locomotives  took  care  that  the.';e 
principles  were  scrupulously  observed,  and  made  full  use  of  their 


the  two  gears  being  cut  in  opposite  directions  to  secure  uniform 
loading.  The  gears  are  made  of  Alart  in  steel  and  are  replaceable.  The 
gear  ratio  is  1  :  .3-86.  The  body  of  the  locomotive  is  mounted  on  the 
framework.  It  consists  of  a  central  compartment  in  which  the 
machines  and  apparatus  are  installed  and  the  driver's  stand  at  each 
end.  The  caVjin  in  front  of  the  driver's  stand  contains  the  com- 
pressors and  the  sand  sprayers  and  is  mounted  on  its  respective 
bogie.  'J"o  facilitate  dismantling  the  motors  or  the  equipment,  the 
cover  is  dirided  into  three  detachable  parts.  Each  locomotive  has 
two  speed  indicators  and  a  double  VVestinghouse  brake  acting  on  the 
four  driving  axles  and  capable  of  developing  an  effort  equal  to 
90  f>er  cent,  of  the  adhesive  weight.  The  hand  brakes  act  on  the 
whiM^ls  of  their  own  bogie  only. 

Electrical  Details. 
The  principles  on  which  the  whole  of  the  electric  equipment  are 
based  emanate  from  a  desire  to  obtain  a  simjjle  and  rational  arrange- 
ment, and  to  reduce  the  costs  of  upkeep  of  the  locomotive.     The 


Fig.  3. — End  Views  of  1  — B-hB  — 1  Locomotive. 


previous  experience  with  single-phase  traction.  As  a  result  of  this 
experience,  electric  or  multiple-unit  control,  regenerative  and 
rheostatic  braking  were  dispensed  with,  the  electric  equipment 
being  operated  mechanically  or  pneumatically.  To  protect  the 
installation  against  current  surges,  differential  current  relays  are 
relied  upon  everywhere.  All  parts  of  the  apparatus  are  readily 
accessible  and  can  be  dismaritled  without  difficulty. 

The  chief  parts  of  the  electric  equipment  are  : 

The  high-tension  circuits  at  15  000  V. 

The  motor  circuits  at  500  V. 

The  train-heating  cu-cuits  at  800-1  200  V. 

The  auxiliary-service  circuits  at  220  V. 

The  hghting  circuits  at  36  V. 

In  the  last  case,  direct  current  is  used,  and  in  all  the  others 
single-phase  current. 

Main  Oil-Switch. 

There  are  two  pneumatically-operated  collecting  bows  connected 
through  two  isolating  links  which  are  controlled  from  the  locomotive 
in  case  of  damage  to  either  bow.  From  the  bows  the  current  passes 
to  the  high-tension  switch  through  an  inductance  which  protects  the 
transformer  against  pressure  surges.  The  high-tension  oil-switch  is 
just  above  the  transformer  in  the  middle  of  the  locomoti\e.  The 
switch  is  amjjly  })roportioned,  ha\-ing  a  ten-point  contact,  two 
auxiliary  contacts  and  a  protective  resistance.  In  case  of  explosion, 
two  openings  permit  the  gas  and  oil  to  escape  outside  ;  while  the 
high-ten.sion  circuit  in  the  locomotive  is  earthed  when  the  oiI-swit<;h 
is  open.  Tests  have  shown  that  the  high-tension  switch  can  cope 
satisfactorily  with  powers  over  100  000  k\'A.  The  switch  is 
actuated  by  a  chain  from  a  two-cylinder  engine  beneath  it,  but  is 
arranged  to  open  automatically  dcs])ite  this  control.  In  the 
circuit  of  the  air  compressor  motor  there  are  two  maximum  time 
relays  and  a  no- volt  relay  connected  to  the  220  V  circuit. 

There  are  no  special  oil-switches  for  the  motors,  but  either  or 
both  can  be  cut  out  by  the  relays  just  mentioned.  All  the  high- 
tension  controls  are  mounted  on  the  top  of  the  transformer  in  an 
enclosure  which  can  be  opened  only  when  the  earthing  switch  is 
closed.  Opening  this  compartment  causes  the  high-tension  switch 
and  all  the  air  valves  to  open  automatically,  thereby  rendering  it 
impossible  to  make  the  high-tension  parts  alive  so  long  as  the 
door  is  open.  The  high-tension  switch  can  also  be  controlled  by 
hand  from  cither  end. 

Transformers. 

Experience  has  led  botli  client  and  designer  to  give  preference  to 
the  t)il-cooled  type  of  transformer.  At  1.t(K)0  V,  the  security  is 
greater  and  the  upkeep  is  less  than  with  an  air-cooled  type,  which  is 
always  exposed  to  dirt  and  is  diflicult  to  insulate  again.st  surges. 
In  order  to  diminish  the  amount  of  oil  and  to  approach  the  weight 
of  the  air-cooled  type,  forced  cooling  is  necessary.  The  trans- 
former in  this  way  gets  similar  heating  characteristics  to  those  of 
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Fig.  4. — View  ok  1  — B  +  B  — 1  Locomotive  fok  the  Bernese    Railway   (Brown,  Boveki  and  Co.). 


the  motors  with  forced  cooling.  The  oil  is  circulated  through  a 
cooler  acted  on  by  a  fan  (Kg.  5)  tlie  pump  and  fan  being  diiven  by 
the  same  motor.  This  new  system  of  cooling  has  given  very  good 
results.  The  total  oil  is  circulated  in  9  minutes  and  its  temperature 
is  reduced  by  6  to  8°C'.  The  transformer  is  of  the  auto- 
transformer  type.  It  is  insulated  for  45  OtK)  V,  and  the  end- 
turns  for  60  000  V.  The  secondary  has  1 3  tappings  for  pressures 
from  100  to  620  V,  and  three  auxiliary  tappings  for  800,  1  000 
and  1  200  V  for  train-heating.     The  output  of  the  tran.sformer  is  : 


Starting  and  speed-variation  of  the  main  motors  are  obtained  by 
means  of  a  regulator  (see  Kg.  6)  in  conjunction  with  a  variable- 
ratio  transformer  having  13  tapj^ings.  The  normal  pressure, 
500  V,  at  the  motor  terminals  corresponds  to  the  eleventh  tapijing 
The  last  two  tappings  are  for  compensating  a  drop  up  to  20  per 
cent,  in  the  pressure  of  the  overhead  line.  The  regulator  is  operated 
by  hand  from  the  driver's  cabin  through  a  transmission  mounted  on 
ball- bearings.  Each  revolutioij  of  the  controller  wheel  moves  the 
contact  switch  one  notch.     In  passing  from  one  step  to  the  next,  the 


Fig.  5. — Cooler  of  Main  Transformer. 

or  the  motors,  900  kVA  at  5(X)  V,  for  auxiliary  services,  50  kVA 
at  220  volts,  for  train-heating,  160  kVA  at  800  V. 

It  can  be  overloaded  20  per  cent,  for  1  hour,  30  per  cent,  for  15 
minutes  and  100  per  cent,  momentarily.  It  is  designed  for  either 
1 5  or  1 6r:  cycles,  so  as  to  be  suitable  when  the  Bernese  adopt  the^same 
frequency  as  the  Federal  railways. 


Fig.  6. — !)50  kVA  Transformer  Sliding  Contactor 
Voltage  Eeqtjlatob. 

conesponding  section  of  the  transformer  winding  is  short-circuited 
momentarily  through  a  resistance  by  means  of  special  contactors. 
With  this  arrangement  the  locomotive  can  be  started  either  light  or 
loaded  without  any  trouble,  despite  the  relatively  small  number  of 
notches.     Though  it  might  be  objected  that  hand  control  demands  a 
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certain  effort  on  the  part  of  tlie  di-iver,  this  effort  is  rather  small  on 
account  of  the  ball-bearings,  while  its  numerous  advantages  render 
hand  control  very  suitable  in  this  case. 

Traction  Motors. 

In  the  circuit  of  the  two  main  motors  (Fig.  7)  are  the  current 
transformer,  the  cut-outs  and  tlie  reversing-switeh.     The  motors  are 


three-phase  motor  running  at  a  10  percent,  higher  speed.  The  use 
of  resistance  connectors  permits  a  higher  terminal  pressure  and  con- 
sequently a  lower  current,  smaller  cables  and  carbon  brushes  (viz., 
18  X  60  mm).  The  temperature  rise  of  the  resistance  connectors 
is  about  85°  C.  when  running  on  900  A,  and  about  200"  C. 
when  the  motor  is  at  rest  and  traversed  by  a  current  of  1  000  A  for 
thirty  seconds.  These  rises  are  very  low,  as  the  resistance  material 
does"  not  melt  below  I  400  to  1  500°  C. 
Auxiliary  Services. 
There  are  thiee  additional  tappings  on  the  transformer  to  give 
800,  1  000  and  1  2(X)  V  for  supplying  energy  for  heating  the 
train.     The  lowest  of  these  corresponds  to  normal  heating. 

The   lighting   circuit   for   the   locomotive   is   fed   at   36  V   con- 
tinuous cuiTcnt  from  a  small  1  '5  kW  set.     To  make  this  independent 
of  voltage  fluctuations  in  the  overhead  line,  the  generator  works  in 
parallel  with  a  storage  battery  of  100  Ah  capacity. 
Test  Results. 
The  weight  of  the  locomotive  was  found  to  be — 

Mechanical  part 39  540  kg. 

Electrical  equipment 28  425  kg. 

Personnel,  sand  and  oil 510  kg. 

Total  weight  in  service 68  475  kg. 

'  This  is  about  4  tons  less  than  the  permissible  weight.  The 
Tveights  per  axle  were  measured  and  found  to  be :  9  875,  1 2  200, 
12  375,  12  100,  12  000,  9  925  kg.  (total,  48  675  kg.). 

The  following  loads  were  hauled  during  the  trials : 


Via.  7. — 525  H.p.  Single-Phase  Motor  from  the  Oommdtator  End. 

of  the  single-phase  series  compensated  type.  There  are  twelve 
poles  and  there  is  a  diverter  in  parallel  with  the  interpoles.  Resist- 
ance connectors  are  used  between  the  commutator  and  the  armature 
winding.  At  660  revs,  per  min.  (corresponding  to  40  km  per  hr.) 
each  motor  develops  525  h.p.  continuously,  or  645  H.P.  for  one 
houi\  The  maximum  speed  corresponds  to  60  km  per  hour,  but 
the  motors  were  tested  at  75  km  per  hour.  The  motor,  without 
pinion,  weighs  5  300  kg.,  or  about  8  kg.  per  H.P.  For  a  single-phase 
motor  this  is  low,  being  only  10  per  cent,  heavier  than  a  50-cycle, 


Load  hauled   Max.  grad. 
in  tons.           in  1  000. 

Max.  speed. 

km.  p.  hr. 

step  No. 

Spiez-Frutigen 

Frutigen-Brigue     

Brigue-Goppenstein     . . 

288 
153-6 

171-6 

15-5 

27 

36 
37 
38 
42 

11 
12 

As  will  be  seen,  the  speeds  exceed  by  a  good  margin  the  guarantees 
of  35  km  per  hour.  In  these  tests  the  temperature  rises  were 
measured  to  be  62°  C.  in  the  motors  and  28°  C.  in  the  tranformer. 
Starting  at  Blausee,  on  a  gradient  of  27  in  1  000  and  a  curve 
of  300  m.  radius  with  a  load  of  153-6  tons,  the  locomotive  took  130 
seconds  to  reach  a  speed  of  38  km.  per  hi-,  the  maximum  current 
being  135  per  cent,  of  the  normal.  The  locomotive  runs  smoothly 
at  all  speeds,  either  along  straight  track  or  roimd  curves. 


Transformer  Sub-stations  on   the  Brigue-Sion    Railway. 


The  generating  station  which  has  recently  been  erected  at 
Massaboden,  in  the  Canton  of  \'alais  for  supplying  the  Simplon 
Tmmel,  is  equipped  -with  two  2  000  kW,  three-phase  alternators 
for  3  000  V.  The  Simplon  Tumiel  gives  a  peak  load  of  2  200  to 
2  500  kW  with  single  track  working,  ^^'hen  the  second  tunnel  is 
finished,  the  peak  demand  -n-ill  be  about  3  500  kW,  though  the  mean 
load  will  be  about  520  kW  only.  Thus  there  is  a  considerable 
excess  of  power  which  can  be  provisionally  used  for  traction  on  other 
lines.  This  power  is  therefore  transformed  up  to  25  000  V  and 
transmitted  to  the  sub-stations  at  Loeche  (Leuk)  and  Granges 
on  the  electrified  line  Brigue-Sion  (Sitten),  where  it  is  transformed 
down  to  3  ."JOO  V- — the  three-phase  pressure  at  which  t  hisline  isworked. 
Transformer  Sub-stations. 

The  two  sub-stations  have  been  designed  with  a  view  to  simplicity 
and  reliability.  They  arc  built  near  their  respective  stations  and  are 
supervised  by  the  personnel  of  the  latter.  The  apparatus  containing 
oil — the  main  transformers,  switches,  current  transformers,  cS.c.^ — 
are  on  the  ground  floor,  while  the  various  protective  devices  are  on 
the  first  floor.  The  oil  switches  are  erected  in  separate  cells  united 
by  a  channel  along  which  the  oil  can  be  drained  off  in  case  of 
accidental  fire.  All  ordinary  switching  operations  can  be  carried 
out  in  the  lower  chamber,  and  it  is  rarely  necessary  for  the  attendants 
to  go  on  the  first  floor.  The  main  transformers  can  be  run  direct 
into  the  building  on  the  special  trucks  constructed  bj'  the  Federal 
Railways  for  this  purpose. 

Transformers. 

All  the  sub-stations  are  equipped  nith  similar  2  000  kVA,  three- 
phase  transformers  with  forced  oil  cooling — the  oil  being  pumjied 
through  an  external  cooler — Fig.  8.  Secondary  tappings  are  provided 
to  compensate  for  the  potential  drop  in  the  feeders.  To  facilitate 
transport,  the  transformers  run  on  wheels  with  standard  gauge 
(1  435  mm).  The  cooling  water  for  the  sub-station  at  Granges  is 
obtained  from  the  service  mains  and  at  Loeche  (Leuk)  from  the  River 
Rhone.  The  oil  is  circulated  through  a  cooler  by  means  of  a  gear  pump 
(foupled  direct  to  a  three-phase,  sciuirrcl-cage  motor.  In  this  way 
a  belt  drive  has  been  avoided  which  would  not  have  been  so  reliable 
for  starting  in  very  cold  weather  when  the  oil  had  become  coagulated. 

The  oil-switches  on  the  ])rimary  side  are  provided  with  a  protective 
resistance  capable  of  reducing  the  pressure  by  10  per  cent,  when  the 
magnetising  current  of  the  transformer  flows  through  it.     When 


all  this  resistance  is  inserted,  the  current  rush  or  switching-in  is 
halved.  The  stations  are  protected  against  pressure  surges  on  the 
high-tension  side  by  three  choking  coils  and  by  three  earthed  coils 


FlO.  8. — X  BANSFOBMEK    CELL    IN    SUBSTATION    AT    LoECHE. 

with  secondary  windings  and  control  voltmeters.  Atmospheric 
discharges  are  led  to  earth  by  lightning  arresters  with  liquid 
resistances.  (To  be  concluded.) 
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Progress  of  Science/ 

Is  Ms  Presidential  Address  to  the  British  Association  at  their 
opening  meeting  on  Sept.  7,  Sir  T.  Edward  Thorpe  recalled  that 
the  Association  owed  its  origin  largely  to  the  interests  in  science 
of  Scotsmen.  Its  founder  was  Sir  David  Brewster ;  its  scoi>e  and 
character  were  defined  by  Principal  Forbes.  The  President  pro- 
ceeded to  recaU  the  meetings  held  in  Edinbm-gh  in  18.34  and  m 
18.50.  Brewster's  association  with  this  work  was  noteworthy  for 
his  loftv  ideal  of  the  place  of  science  m  the  intellectual  life  of  a 
community  and  his  enthusiasm  for  research.  The  meeting  m 
Edinburgh  in  1871,  imder  the  Presidency  of  Lord  Kelvin,  was  also 
a  memorable  occasion.  Lord  Kelvin  likewise  emphasised  the 
claims  of  research  and  the  institution  of  physical  laboratories  for 
experiment,  and  not  merely  for  teaching  pui'poses.  There  were, 
however,  signs  of  progress.  The  institution  of  the  Cavendish 
Laboratory  at  Cambridge  was  a  great  achievement,  and  in  the 
National  Physical  Laboratory  we  have  now  an  approach  to  the 
ideals  outlined  in  these  addresses. 

Fifty  Years'  Progress. 

The  President  recalled  that  he  himself  joined  the  Association 
at  the  Edinburgh  meeting  fifty  3'-ears  ago.  During  this  period 
great  advances  had  taken  place.  In  pure  chemistry  the  discovery 
of  argon  by  Rayleigh,  of  radium  by  Mnie.  Curie  ;  of  neon,  xenon 
and  krypton  by  Ramsay  and  Travers  ;  and  the  discovery  of  heUum, 
first  as  a  terrestial  element,  then  as  a  production  from  radium, 
amongst  other  discoveries,  challenged  attention.  In  applied 
chemistry  there  had  been  the  appUcation  of  the  Gilchrist-Thomas 
process  of  iron-purification,  the  production  of  calcium-cyanamide  by 
the  Frank-Caro  process,  Haber's  work  on  ammonia  s_\-nthesis,  Ike. 
In  pm^e  physics  the  period  had  seen  the  rise  of  the  electron  theory. 
Hertz's  discovery  of  electromagnetic  waves,  Lenard's  investigation 
of  cathode  rays,  the  elucidation  of  crystal  structure  by  Bragg. 
In  the  practical  field  the  period  had  seen  the  invention  of  the 
telephone,  the  establishment  of  electric  incandescent  lamps,  the 
electric  transmission  of  force,  wireless  telegiaphy,  Rf ntgen  rays — 
to  mention  only  a  few  of  many  achievements.  Another  develop- 
ment has  been  the  more  rapid  dissemination  of  scientific  mforma- 
tion  through  the  pubhcation  of  transactions,  abstracts,  &c.  The 
present  high  cost  of  printing  is,  however,  a  grave  drawback. 
Turning  to  the  industrial  apphcations  of  science,  the  president 
alluded  to  the  formation  of  the  Department  of  Scientific  and 
Industrial  Research,  and  the  growing  recognition  that  hidustrial 
prosperity  depends  upon  scientific  discovery  and  invention.  In 
this  connection  some  particulars  were  given  of  recent  work  of  this 
Department  and  of  the  manifold  activities  of  the  British 
Association. 

Structure  of  the  Atom. 

-•Vfter  this  general  survey  the  President  turned  to  the  discussion 
of  the  molecular  theory  of  matter — a  subject  which  was  directly 
connected  with  Lord  Kelvin's  address  of  fifty  years  ago.  At  that 
time  the  latest  molecular  h^"I)0thesis  was  exhibite<l  in  the  kinetic 
theorj'  of  gases  worked  out  by  .Joule,  Clausius  and  JIaxwell.  But 
it  was  evident  that  this  was  only  a  preliminary  to  the  ultimate 
cjuestion  of  the  inner  mechanism  of  the  atom.  A  full  knowledge 
of  this  mechanism  must  account  both  for  chemical  and  physical 
facts.  Although  Dalton's  atomic  theory  has  been  accepted  for 
nearly  a  century,  it  is  only  within  the  last  few  years  that  a  view 
"  of  the  mechanism  of  the  atom  of  service  aUke  to  physicists  and 
chemists  has  been  reached.  The  discovery  of  the  electron,  the 
production  of  heUiim  by  radioactive  disintegration  of  atoms,  the 
recognition  of  the  existence  of  isotopes,  the  conjecture  that  all 
elementary  atoms  are  composed  either  of  heUum  atoms  or  atoms 
of  hehum  and  hydrogen,  and  the  further  possibihty  that  such  atoms 
are  built  up  of  two  constituents,  one  of  which  is  the  electron,  a 
particle  of  negative  electricity  with  a  mass  1/1  800  of  that  of  the 
hydrogen  atom,  and  the  other  a  particle  of  positive  electricity  of 
identical  mass — all  these  are  prcsnant  facts  that  have  completely 
altered  the  fundamental  aspects  of  the  science.  The  idea  of  a 
primordial  "  vie,"  or  of  the  essential  unity  of  matter,  has  persisted 
throughout  the  ages.  The  belief  has  become  intensified  that  some 
natural  law  must  underlie  the  fact  that  determined  atomic  weights 
on  the  oxygen  standard  are  whole  numbers.  But  there  has  been 
the  further  recognition  that  so-called  elements  may  consist  of  a 
mixture  of  isotopes— substances  of  identical  chemical  attributes, 
but  of  varying  atomic  weights.  The  theoiy  that  all  elementary 
atoms  are  composed  of  hehum  atoms,  or  of "  helium  and  hydrogein 
atoms,  api>ears  to  be  an  extension  of  Prout's  hypothesis,  but  w^th 
better  expermiental  justification.  The  hydrogen  isotope,  first 
detected  by  .1.  .J.  Thomson  and  confirmed  by  Aston,  seems  to  be 
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an  integral  part  of  atomic  structure.  It  is  surmised  that  it  is 
identical  with  the  hj'pothetical  "  nebuhum  "  from  which  our 
elements  are  held  by  astro-physicists  to  be  originally  produced 
in  the  stars  through  hydrogen  and  hehimi.  Mr.  F.  'W.  Aston 
has  succeeded  in  showing  that  various  elements,  for  instance, 
neon,  argon,  chlorine,  fiuorine.  bromine,  Ac,  are  in  reahty  a 
mixture  of  isotopes,  and  this  probably  applies  to  other 
elements. 

The  properties  of  the  atom  will,  however,  depend  not  only  on 
its  constitution,  but  on  the  forces  between  the  electrons  and  on 
those  between  the  electrons  and  the  positive  charges  or  protons. 
( )ne  possible  arrangement  involves  a  central  proton,  with  negative 
electrons  arranged  around  it  on  the  surface  of  a  sphere.  The  nimiber 
of  electrons  that  can  be  accommodated  on  the  outer  layer  will 
depend  on  the  force  between  them  and  the  positive  charge.  Sir 
•J.  J.  Thomson  has  shown  that  this  number  will  be  eight,  with  a 
law  of  force  of  a  simple  type.  All  these  results  have  an  important 
healing,  as  offering  an  explanation  of  the  PeriocUc  Law  and  the 
conception  of  valency,  and  the  President  illustrated  this  by 
reference  to  various  elements.  The  oxygen  atom,  for  instance, 
is  beheved  to  have  six  electrons  ;  it  can  therefore  link  up  with 
the  electrons  of  two  atoms  of  hjxlrogen,  and  is  cUvalent.  The 
valency  of  other  elements  can  be  sunilarly  explained.  Thjis  the 
term  "  atomic  weight  "  has  acc^uired  for  the  chemist  a  much  wider 
significance.  The  fuO  study  of  its  pioperties  mvolves  co-operation 
between  the  chemist  and  the  physicist.  While  there  are  many 
apparent  difficulties,  such  as  the  present  impossibility  of  isolating 
isotopes  and  then-  presumed  instability,  our  new  knowledge  may 
lead  ultimately  to  a  great  general  simplification. 

In  the  final  portion  of  his  address  the  President  referred  to  the 
profound  effect  upon  the  world  of  the  great  struggle  through  which 
it  had  recently  passed,  and  the  danger  that  in  future  conflicts 
science,  and  in  particular  chemical  knowledge,  might  be  applied 
to  warfare  on  a  vaster  scale  with  appalling  consequences.  He 
remarked  that  when  nations  were  at  grips  and  their  existence  was 
threatened,  there  was  apparently  no  limit  to  the  agencies  that 
might  be  employed  to  cripple  their  adversaries.  Civilisation 
protests  against  this  retrograde  development,  and  surely  comity 
among  nations  should  be  adequate  to  arrest  it. 


Boiler-House   Extensions   at   Wimbledon. 

Electricity  supply  conditions  at  Wimbledon,  where  for  the 
first  years  of  the  electricity  undertaking's  history  .the  load  was 
almost  entirely  Ughting,  but  where  there  has  smce  been  a  con- 
tmuous  increase  in  the  demands  for  power,  have  recently  necessitated 
an  interestmg  extension  to  the  steam-raising  plant  at  the  station 
in  order  to  keep  pace  with  the  demand  which  is  still  mountmg  up. 
This  new  boiler-house  plant  consists  of  two  Spearing  water-tube 
boilers,  which  are  among  the  latest  of  the  horizontal  tube  designs 
of  boDers  in  which  the  water  circulates  from  the  tubes  through  the 
headers  to  the  drmus,  and  which  contain  a  number  of  other 
features  which  will  be  of  interest  to  our  readers.  Each  boiler 
installed  at  Wimbledon  has  an  evaporative  capacity  of  "25  000  lb. 
per  hr.  with  an  overload  capacity  of  25  per  cent,  for  eight  hours. 
The  working  pressure  is  250  lb.  per  sq.  in.  superheat.  As  will 
be  seen  from  the  illustration,  each  boiler  contains  three  drmns, 
namely,  the  main  steam  and  water  drum,  which  is  4  ft.  ui  diameter  ; 
the  top  circulating  drum.  3  ft.  in  diameter  ;  and  the  bottom  reservoir 
mud  drum,  2  ft.  ti  in.  in  diameter. 

The  Reservoir  Mud  Drum. 

Next  to  the  main  steam  and  water  drum  the  reservoir  mud  drum 
is  the  most  vital  link  in  the  design  of  the  boiler,  combined  with  the 
do^vn-comer  pipes  which  connect  the  main  steam  and  water  drum 
with  the  reservoir  mudjdiiim.  The  down-comer  pipes  in  this  case 
are  of  8  in.  internal  diameter.  The  feed  water  is  dehvered  into  the 
usual  type  of  trough  in  the  main  steam  and  water  drum,  and  by 
gravitj'"  travels  down  the  down-comer  pipes  into  and  thi'ough  the 
mud  drum.  The  residt  is  that  all  the  water  in  the  boiler  must 
circulate  and  recirculate  durmg  working  operation  through  the 
mud  drum,  which  thus  becomes  a  real  mud  collector.  In  this 
respect  the  '"  Spearing  Boiler "  differs  from  most  other  header 
t.v])es  of  boilers  through  the  mud  boxes  of  which  there  is  no  circula- 
tion, the  water  in  them  being  stagnant,  except  when  the  blow-off 
cock  is  open.  Another  purpose  served  by  the  reservoir  mud  drum, 
which  again  distinguishes  the  Spearing  from  the  other  header 
types  of  boilers,  is  that  the  water  is  supplied  to  the  steam 
generating  tubes  in  the  natural  order,  and  the  bottom  tubes, 
which  do  the  greatest  proportion  of  the  evaporation,  get  their 
water  first,  and  the  upper  tubes  later  in  the  true  order  of  their 
demand. 

Again,  the  nipples  connecting  the  headers  to  the  bottom  reser\-oir 
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drum  and  the  front  circulation  drum  aie  4i  in.  in  diameter,  tliat  is 
to  say,  having  an  internal  area  of  about  14  sq.  in.  Four-inch  nipple 
tubes  have  about  11  sq.  in.,  so  that  4J-in.  nipples  have  about 
"28  per  cent,  more  area  for  the  inlet  and  outlet  of  water  an<l  steam 


1. — Spearing  Boiler  Equipped  with  "  Bennis  "  Stokers  (in  course  of  erection). 


to  and  from  the  headers.     The  circulation  through  the  tubes  and 
headers  is  thus  greatly  improved. 

A  further  distinctive  feature  is  that  the  headers  are  straight  and 
not  sinuous.  It  is  claimed  that  this  also 
faciUtates  circulation  and  that  other  (advan- 
tages, such  as  more  uniform  thickness  in 
construction  and  ease  in  cleaning,  are  obtained. 
The  front  circulation  drum  also  deserves 
remark.  Its  value  is  in  steadying  the 
circulation,  mcreasing  the  thermal  storage. 
and  in  checking  surging  at  high  rates  ul 
duty.  There  is  also  the  advantage  thai 
it  enables  the  upper  row  of  tubes  connecting 
the  front  circular  drum  to  the  steam  drum 
to  be  made  steam  carriers.  These  steam  tubes 
also  act  as  steam  dryers. 

The  number  of  tubes  in  each  boUer  is  308, 
contained  in  twenty-two  sections.  The 
iliameter  of  the  tubes  is  4  in.  and  the  length 
IS  ft. 


effective  grate  area  in  the  boiler  of  approximately  Ui.5  sq.  ft.  The 
grates  are  built  up  of  Hcnnis  patent  links,  with  hard  joints  and 
corrugated  air  sjiaces,  an<l  each  grate  is  provided  with  a  totally 
enclosed  change-speed  gear-box,  which  allows  si.x  variations  in 
speed,  so  that  travel  can  be  regulated  within 
wide  limits.  Tliis  gearing  is  made  as  fool- 
proof as  possible,  and  means  are  provided  for 
automatically  stopping  the  grate  in  the  event 
of  jamramg.  The  stokers  are  driven  by  a 
belt  through  a  continuous  line  shaft  running 
overhead,  which  shaftmg  Ls  driven  from  a 
10  H.p.  Brook  motor. 


Ash  Handling. 

An  underground  system  is  employed  for 
handling  ashes.  They  fall  over  the  end  of  the 
chain-grate  stokers  on  to  the  radial  dumping 
plates,  from  which  they  are  dropped  when 
required  into  capacious  hoppers,  which  are 
sutticiently  large  to  hold  the  ashes  of  about 
an  eight  hours'  full  run.  These  hoppers  can 
be  discharged  into  an  ash  truck,  which  is 
operated  by  hand  on  a  light  tramway  track 
along  the  basement  floor  to  an  electric  hoist 
at  the  end  of  the  ash  channel.  This  truck, 
which  is  large  enough  to  hold  4  to  o  cwt. 
of  ashes,  is  then  raised  to  the  boiler-house  level 
by  the  hoist,  whence  it  passes  to  the  tipping 
platform  outside. 

This    hoist    is    electrically  operated,   and    is 
provided   with  two  vertical   sUding  iron  caps, 
which    open    and    close    automatically    as   the 
car    travels,   and    with    safety    devices,    which 
hold    the    car     and    load    if    the    rope    should 
break.      The  motor   is    fitted   with  an  electro- 
mechanical    brake      and     with     over-winding 
limit   switches.     The  induced-di-aught  installa- 
tion   consists    of     a    .5.5-in.     diameter    Sirocco 
indueed-dra,ught   fan   made   by  Messrs.  David- 
son lV  Co.,  of   Belfast.      This   fan  is  driven  by 
an   a.c.  three-phase    37  H.P.  motor  running    at 
380  revs,  per  min.,  at  a  fixed  speed  from  a  Hans  Eenold  double 
driving   chain.     The  feed   pump  is   of  the   Worthington-Simpson 
vertical    simplex    double-acting   piston    type,    and    is   capable   of 


Superheater  Details. 

*  The  superheater,  which  is  of  the  well- 
known  Ferguson  type,  consists  of  twenty-two 
complete  sections,  comprising  three  aalid 
dra^vn  steel  tubes  If  in.  external  diaiiiTlrr 
and  If  in.  internal  diameter.  To  faiiiitati' 
repairs  and  withdrawal  for  inspection  each 
section  of  the  tubes  can  be  taken  out 
separately.  Each  set  of  three  superheater 
tubes  is  expanded  into  a  1  sq.  in.  mUd  steel 
plate,  the  plates  being  secured  to  the  super- 
heater headers  by  studg  and  nuts,  and  the 
joints  being  made  by  copper  and  asbestos 
rmgs,  which  we  are  informed  will  stand  up  to 
8oO"F.  Each  superheater  Ls  designed  to  give 
2.50°  superheat  at  full  load. 

The   coal   used  at     Wimbledon    is   Midland 
nutty   slack,   with    induced    draught,    and    to 
deal    with    this    JJennis    chain     grate    mechanical  stokers    have 
been    fitted    to    the    boilers.      There    arc    two    stokers    to    each 
boiler,    each   6    ft.    wide    by    13    ft.    il    in.    long,    givuig   a   total 


Fio.  2  — "  Ben'nis  ■'  Chain  Grate  Stokers  applied  to  Spearing  Boiler. 


delivering  up  to  10  000  gallons  of  feed  water  per  hr.  when  working 
against  a  boiler  pressure  of  250  lb.  per  sq.  in.  steam  having  250°F. 
superheat. 
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Railless  Traction  at  York. 

The  relative  advantages  and  disadvantages  of  railless  cars 
compared  with  other  systems  of  road  traction  is  a  subject  which 
has  long  been  of  great  interest  in  the  tramway  world.  On  the 
one  hand,  there  are  those  who  argue  that  in  these  days  of  high 
costs  the  railless  car  is  the  only  economic  method  of  extending 
tramway  routes,  and  on  the  other  there  are  those  who  equally 
stoutly  maintain  that  the  real  solution  of  the  diificulty  lies  in  the 
bus  either  operated  by  electricity  or  by  petrol.  Comparing  the 
tramcar  and  the  railless  car  it  may  be  said  that  while  tramways 
are  distinguished  by  low  working  costs  their  standing  charges  are 
hich.  The  motor  bus  has  a  high  earning  power  and  moderate 
standing  charges  with  excessive  working  expenses.  RaUless  cars, 
it  may  be  achnitted,  occupy  an  intermediate  position  between 
these  two  methods,  for  whUe  -their  earning  power  is  at  least  as  high 
as  the  earning  power  of  the  motor  bus  and  their  stantling  charges  are 


View  of  Railless  Car  at  Yokk,  Showing  "Running  Round  ' 
Arrangements,  Heworth  Terminus. 

lower,  their  working  costs  are  comparable  with  the  working  costs  of 
tramways.  In  particular  cases  these  relations  may,  of  course,  be 
modified,  but  with  the  high  prices  of  petrol  and  inflated  charges  for 
track,  both  in  first  cost  and  maintenance,  the  position  of  the  raUless 
car  has  been  considerably  improved  in  recent  years,  especially 
as  experience  has  shown  that  the  life  of  the  equipment  is  long, 
and  that  on  less  busy  routes  it  is  possible  to  reduce  the  labour 
costs  by  adopting  a  "  Fay-As- You-Enter  "  system.  To  use  raiUess 
cars  is  also  an  advantage  where  streets  are  narrow  and  other 
physical  obstacles  have  to  be  overcome,  as  it  is  possible  in  this  way 
to  obtam  a  flexibihty  quite  equal  to  the  motor  bus,  together  with 
the  other  advantages  we  have  just  detailed. 

Some   Results  from   York. 

All  these  considerations  led  the  York  Corporation  to  adopt  this 
system  about  twelve  months  ago,  when  it  was  necessary  to  unprove 
the  transport  facilities  between  the  centre  of  the  city  and  Heworth. 
This  installation  has  now  been  running  ten  months  and  we  were 
recently  given  an  opportunity  of  inspecting  it  at  work.  As  regards 
charges,  we  were  informed  that  the  actual  operating  expenses  for 
ten  months'  working  came  out  at  11 J  d.  per  car  mile,  the  charge 
for  energy  being  2d.  per  unit.  This  amount  is  increased  by  standing 
charges,  interest,  etc.,  to  a  total  of  Is.  7d.  per  car  mile.  This 
rather  high  increment  is  due  to  the  fact  that  four  buses  were  pro- 
vided at  a  time  when  it  was  thought  that  the  housing  scheme  of 
the  city  would  be  much  more  extensive  than  it  is,  or  is  likely  to 
be  at  present.  The  consumption  per  car  mile  works  out  at  1.42 
imits  at  the  station. 

The  general  appearance  of  the  cars,  which  were  provided  by 
Railless  Ltd.  in  accordance  with  their  usual  design,  is  obvious 
from  the  illustration,  which  shows  the  running  romid  arrangement 
at  the  Heworth  termmus.  Two  complete  sets  of  troUev  wires 
are  provided  throughout  the  IJ  mile  route,  and  there  is  therefore 
no  difficulty  when  cars  meet,  while  with  the  17  ft.  trolley  arms, 
provided  a  turn  out  of  1.5  ft.  on  each  side  of  the  centre  is  possible, 
the  overhead  wire  being  21  ft.  above  the  road  level,  there  is 
equally  no  difficulty  about  passing  other  vehicles.  The  cars 
which  have  the  exceptionally  narrow  overall  width  of  6  ft.  3  in. 
are  of  the  single  deck  type  and  have  a  seating  capacity  of  twenty-four 
passengers.     There  are  five  seats  at  the  back  and  two  rows  of  seats 


arranged  longitudinally.  The  off-side  seating  accommodates  ten 
passengers  and  the  near  side  nine.  Each  bus  is  equipped  with 
two  22  B.H.P.  motors,  which  operate  separately  on  the  back  wheels, 
the  control  being  by  the  usual  series  jjarallel  arrangement, 
operating  from  a  525  V  circuit.  Two  independent  brakes  are 
fitted,  each  being  capable  of  stopping  the  vehicles  at  a  speed  of 
20  miles  an  hour  when  fuUy  loaded,  on  a  1  in.  15  gradient.  Pro- 
vision is  made  for  cutting  out  either  motor  and  working  the  other 
motor  on  the  series  notches  in  case  of  any  electrical  trouble  arising. 
The  trolley  arms  are  of  the  "  railless  "'  patent  cam  controlled  type, 
and  are  made  of  steel  suitably  insulated  and  taped,  the  heads  being 
of  specially  tough  gunmetal. 


Correspondence. 

LOCATING    THE     POSITION     OF    EARTHS     ON     AN     ARMATURE, 

TO   THE    EDITOR   OF   THE   ELECTRICIAN. 

Sir  :  Should  an  earth  occur  on  one  of  the  coils  of  an 
armature  it  is  very  coiivenient  to  be  able  to  determine  its 
position  without  uiisoldering  the  commutator  connections ; 
this  is  especially  the  case  with  very  small  armatures,  such  as 
from  a  fan  motor,  where  the  restricted  size  makes  manipula- 
tion difficult  and  the  nature  of  the  winding  makes  it  im- 
possible to  locate  the  fault  by  a  method  of  burning  out. 

Up  to  the  present  the  location  of  such  faults  in  machines- 
has  been  very  little  dealt  with  in  books  and  the  knowledge- 
of  many  useful  and  simple  tests,  though  known  andi 
practised  by  a  few,  has  not  been  generally  difiused.'  Having 
often  required  an  earth  location  test  and  having  been 
unable  to  hear  of  a  method,  I  lately  devised  the  following 
simple  plan  which  is  very  successful  in  practice.  It  has, 
I  believe,  some  claim  to  novelty,  although  I  have  since  dis- 
covered that  there  is  a  test  in  use  which,  though  quite 
distinct,  does  resemble  this  method. 

Suppose  an  eai-th  has  occurred  at  a  perfectly  unknown 
point  on  the  windings,  such  as  at  A  in  the  figure.  Con- 
nect a  cell  and  suitable  series  resistance  to  the  frame  and 
to  any  random  commutator  bar,  as  at  "  B,"  also  connect  one 
terminal  of  a  low  reading  voltmeter  or  galvanometer  to  the 


frame  and,  by  means  of  a  piece  of  flex,  connect  the  other  ter- 
minal to  each  succeeding  commutator  bar  in  turn,  starting 
at  "  B." 

The  readings  from  each  bar  will  steadily  decrease  as  the 
eai-th  is  approached  until,  when  touching  C  or  D,  the  read- 
ings are  a  minimum,  increasing  again  as  the  earth  is  passed. 
The  faulty  coil  is  clearly  the  one  connecting  C  and  D ;  by 
comparison  of  the  readings,  when  connected  to  these  two 
points,  the  position  of  the  fault  in  the  coil  can  be  inferred, 
I  am,  &c., 


Cambridge,  September  5  th. 


E.    B.    MOULLIN. 


Tlie  HLiRBOTm  DREDGE  "  Tacoma,"  of  the  Puget  Sound  Bridge 
and  Dredging  Company,  of  Seattle,  Wash.,  was  recently  equipped 
electrically.  The  20  in.  centrifugal  section  pump  has  been  supplied 
with  a  new  runner,  and  is  coupled  direct  with  a  1  000  h.p.  2  300  V 
A.C.  motor,  which  has  increased  its  capacity  to  1  200  cubic  yarde 
of  material  per  hour.  A  150  h.p.  440  V  motor  operates  the  winding 
mechanism,  and  another  motor  of  75  h.p.  the  equipment  for  mani- 
pulating the  spuds  and  swinging  cables.  Electrical  energy  it 
supplied  to  the  dredge  at  2  300  V  from  a  sub-station  on  shore  by  k 
submarine  cable.  A  scow  attached  to  the  dredge  contains  a  cable 
reel,  on  which  cable  of  sufficient  length  is  carried  to  enable  the 
dredge  to  operate  at  varying  distances  from  the  shore. 

E 
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Reviews. 


Steam  Turba-Alternator.     By-  L.   C.   Gbant,  A.M.I.E.E. 
(London:    Sir  Isaac  Pitmiii  &  Sons.)    Pp.  xvi.  +  260.     lSs.net. 

The  author  states  that  this  book  is  a  treatise  for  "  Cen- 
tral Station  Engineers  and  Operators,  Designers  and 
Engineering  Students."  After  reading  it  through  it  may 
be  conceded  that  it  is  a  suitable  book  for  station  engineers 
and  operators,  but  it  is  certainly  quite  unsuitable  for 
designers  and  students.  It  has  a  distinctly  American 
flavour  in  that  it  is  full  of  description  of  particular  tur- 
bines and  details  which  are  generally  very  good.  As  long 
as  the  author  deals  with  these  and  not  with  any  question 
of  theoi-y  or  opinion,  he  is  on  pretty  safe  ground. 

The  station  engineer  and  operator  takes  a  prime  mover 
as  he  finds  it,  and  is  not  as  a  rule  instructed  as  to  why  it 
has  a  particular  form.  The  student  and  designer  on  the 
other  liand  always  approach  such  a  subject,  and  must 
necessarily  so,  from  the  point  of  view  of  what  it  is  desired 
to  effect,  and  then  from  that  to  devise  the  best  means  of 
producing  the  effect.  None  of  this  class  of  knowledge  is 
really  contained  in  this  book.  Many  well-known  English 
terms  are  used  in  an  entirely  different  sense.  For  instance, 
the  word  "  throat  "  as  applied  to  a  nozzle  has  a  prefectly 
definite  meaning  in  turbine  design,  whereas  the  author 
uses  it  as  applied  to  the  "  entry  "  of  a  nozzle. 

His  remarks  touching  on  theory  are  generally  unorthodox, 
particularly  where  he  touches  on  thermodynamics,  suggest- 
ing that  pressure  y^fr  •■■■c  is  a  form  of  energy.  Many 
dogmatic  statements  are  made  having  an  element  of  tnith, 
but  often  misleading,  which  are  very  irritating  to  the  trained 
engineer. 

The  book  shows  a  rather  unfair  bias  against  the  reaction 
turbine,  and  some  of  the  statements  are  certainly  not 
correct.  The  illustration  of  a  "  strip  "  is  in  doubtful 
taste. 

The  chapters  on  turbo-alternators  are  exceedingly  good 
for  giving  a  rough  practical  idea,  and  to  sum  it  up,  the 
book  certainly  is  suitable  and   interesting  to  the  operator 


who  has  not  had  an  orthodox  theoretical  training.  The 
illu.strations  are  numerous  and  good,  and  the  book  is  well 
P""t«d.  w.  M.  Selvev. 

Engineering  Electricity.  By  B.  O.  Hudso.v,  S.B.  (London- 
t'bapmau  &  Hall,  Ltd.)  Pp.  viii.-H90.  ISs.  (id.  net. 
There  are  144  pages  of  reading  matter  followed  by  forty 
pages  of  photographic  reproductions  of  electrical  apparatus, 
three  pagJs  of  tables  and  five  pages  of  index  in  this  book! 
It  IS  an  outline  of  a  course  of  lectures  to  technical  students 
(at  Massachusetts  Institute  of  Technology)  who  are  not 
specialising  in  electrical  engineering.  The  author  tells  us 
that  the  keiynot*  of  the  instruction  is  brevity  coupled  with 
rigour,  in  view  of  the  maturity  of  the  students  involved. 
He  also  states  that  an  important  aim  of  the  course  is  to 
develop  the  reasoning  power  of  the  student  rather  than 
to  encourage  the  accumulation  of  discoiuiected  facts — a 
ti-uly  laudable  aim.  It  is  not  our  opinion,  however,  that 
this  aim  is  realised  in  this  book.  It  is  quite  possible  that 
the  actual  course  of  which  this  book  is  the  outline,  and  which 
includes  recitations  after  each  lecture,  and  laboratory  work 
may   prodtice  the  necessary   development. 

The  subject  matter  is  divided  into  sixteen  chapters 
(averaging  nine  pages  per  chapter)  thus,  direct  current 
circuit;  electromagnetism ;  electromagnetic  induction;  the 
D.C.  dynamo;  D.C.  measurement;  alternating  current 
circuits;  A.C.  measurements;  three-phase  currents;  A.C. 
transmission  line ;  synchronous  generator ;  synchronous 
motor ;  synchronous  converter  ;  mercury  arc  rectifier ;  trans- 
former; induction  motor;  A.C.  series  commutation  motor. 
The  forty  pages  of  photographic  reproductions  consist 
laregly  of  exterior  views — such  as  are  shown  in  makers' 
catalogues — and  some  interioi's  in  which  the  details  are 
hopelessly  unrecognisable.  We  hope  that  these  reproduc- 
tions have  not  been  responsible  for  the  high  cost  of  the  book. 
That  may  be  due  to  the  limp  cover.  We  cannot  see  that 
the  book,  separated  from  its  course  at  ]\Iassachusetts,  makes 
any  special  appeal  or  fills  any  special  need. 

J.  Paley  Yorke. 


Industrial  Research. 

The  Quarterly  Progress  Report  of  the  British  Electrical  and  Allied 
Research  Association  contains  particulars  of  several  important 
researches  which  are  being  conducted.  Since  the  issue  of  the  last 
report  new  sections  have  been  formed  to  deal  with  certain  matters  too 
big  for  subordinate  classification,  For  instance,  the  work  of  the  Joint 
Committee  on  Dielectric  Losses  has  developed  so  as  to  demand 
independent  treatment,  and  the  new  section  will  conduct  researches 
in  the  fundamental  properties  of  insulating  materials.  Immediate 
attention  will  be  given  to  the  question  of  thermal  resistivity.  Pre- 
liminary tests  on  fibrous  insulating  materials  revealed  wide  differences 
in  the  manufacture  of  both  treated  and  untreated  fabrics.  These  are 
under  investigation,  with  the  co-operation  of  the  manufacturers,  and 
the  requirements  of  the  users  of  treated  fabrics  are  also  being  con- 
sidered as  a  basis  for  the  purposes  of  standardisation.  A  similar  policy 
is  being  pursued  with  treated  papers.  Draft  specifications  for  fibres 
and  boards  are  under  test  prior  to  publication.  Work  on  composite 
insulating  materials  has  emphasised  the  difficulty  of  dealing  with 
materials  of  this  class,  subject  to  such  wide  variations  in  properties. 
The  results  of  this  work  are  under  consideration  and  methods  for 
*  bringing  them  into  perspective  have  been  developed.  Of  the  exten- 
sive programme  of  research  an  insulating  porcelain,  based  on  pre- 
liminary researches  by  Messrs.  Langton  and  Harris,  much  yet 
remains'  to  be  done,  including  researches  on  insulating  i-«sistance, 
improvement  of  surface,  dielectric  strength  and  uniformity  of 
vitrification.  Two  reports  by  the  Committee  on  mica  are  being 
prepared.  The  first  is  based  on  collected  data  on  the  use  of  mica 
and  micanite  for  commutators,  and  the  second  report  deals  with  the 
use  of  mica  in  condensers.  A  preliminary  specification  for  in.sulating 
oils  has  been  drawn  up  and  is  in  the  hands  of  the  British  Engineer- 
ing Standards  Association  for  their  consideration.  There  are 
extensive  researches  in  hand  on  thermal  transference  co-efficients, 
vapour  pressure,  thermal  conductivity,  and  the  action  of  catalysts. 
Samples  of  oils,  subjected  to  severe  arc  discharges  in  oil  circuit 
breakers,  have  yielded  data  under  the  spectroscope  and  the  ultra- 
microscope,  and  these  results  will  be  valuable  later  in  developing 
the  research  progranmie. 

Conductors  and  Switchgcar. 

The  researches  of  the  Section  on  Conductors  include  further  tests 
on  the  heating  of  buried  cables  and  tests  on  overhead  wires.  The 
tests  on  overhead  w^res,  which  involved  the  provision  of  special 
apparatus  for  testing  long  lengths  under  service  conditions,  are 
ready. 

The  Committee  on  control  apparatus  has  collected  valuable  data 
from  power  plant  engineers  and  others.     The  voluminous  material, 


collected  from  all  sources,  on  the  phenomena  of  switching  and  arcing 
has  required  careful  reconsideration  before  it  could  be  reduced  to  a 
resmne.  Large  scale  tests,  with  the  practical  co-operation  of  power 
station  engineers,  have  been  arranged.  The  Newcastle-upon-Tyne 
Electric  Supply  Company  has  promised"  plant  in  the  autumn  for  short- 
circuit  tests  on  existing  oil  switches  and  for  the  general  study  of  the 
phenomena  of  circuit  breaking. 

Tests  on  mining  switchgear  have  been  arranged  with  the  Home 
Office,  These  include  studies  in  the  magnitude  and  relief  of  pres- 
sures set  up  by  arcs  in  switch  cases  and  by  gas  explosions.  The 
Committee  is  also  collecting  data  and  samples  of  British  standard 
ordinary-duty  fusible  cut-outs,  preliminary  to  tests  on  heavy-duty 
fuses.  Power  plant  engineers  have  been  invited  to  co-operate  in 
collecting  information  and  in  experimental  work  on  direct-current 
circuit  breakers.  A  comprehensive  programme  of  researches  under- 
taken on  the  resistivity  of  joints  and  contacts  is  in  hand,  and  data 
are  being  obtained  concerning  plant  under  service  conditions. 
Temperature  rise  is  also  under  consideration.  The  Committee  on 
corrosion  researches  is  reviewing  the  phenomena  of  corrosion,  with 
special  reference  to  the  corrosion  of  condensers. 

Two  new  Committees  have  been  set  up  to  deal  with  researches  in 
turbines  and  turbine  blading,  and  to  deal  with  the  whole  question  of 
the  manufacture  of  insulating  materials  with  a  synthetic  resin  base. 
The  first  of  these  new  Committees  will  co-operate  with  the  Institution 
of  Mechanical  Engineers  in  the  research  on  turbine  nozzles  whifih  is 
being  carried  out  at  Manchester  University. 

Industrial   Lighting   Boxes. 

With  the  extension  of  electric  lighting  for  industrial  purposes, 
colliery  lighting,  &c.,  demands  arise  for  boxes  to  meet  special 
requirements.  Messrs.  W.  T.  Henley's  Telegraph  Works 
Company,  Ltd.,  who  have  had  a  long  and  successful  experience  in 
the  manufacture  of  industrial  lighting  boxes  and  of  all  distribution 
material,  have  recently  designed  and  placed  on  the  market  a  new 
range  of  Henley  boxes  for  collieries,  factories,  and  warehouses  which 
will  meet  the  demand  for  reliability,  coupled  with  compactness  in 
design  and  sound  construction. 

The  range  illustrated  and  described  in  the  company's  list  is  a 
distinct  advance  in  the  standardisation  of  lighting  bo.xee  for  under- 
•ground  installations.  One  cast  iron  base  is  used  for  all  boxes  in 
the  range,  thus  reducing  the  cost  appreciably  and  providing  a  con- 
veniently adaptable  installation.  A  patent  flame-proof  and  water- 
tight cover  joint  is  provided  for  use  in  fiery  mines,  and  a  rubber 
cord  joint  for  other  .situaticms.  The  boxes  comply  fully  with  the 
regulations  governing  the  use  of  electricity  in  mmes  and  factories, 
and  they  can  be  employed  in  any  indoor  or  outdoor  situation  where 
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it  is  necessary  to  install  a  flame-proof  or  water-tight  service,  and 
where  efficiency  and  simplicity  are  desiderata. 

The  boxes  set  out  in  the  present  list  are  suitable  for  use  with 
unarmoured  or  steel  wire  armoured  twin  V.I.R.  or  paper  insulated 
cables  up  to  7/0'036,  having  a  maximum  diameter  under  ai'mouring 
of  9/16  in.  and  an  overall  diameter  of  J  in.,  the  company's  larger 
boxes  being  described  in  another  list. 

The  Universal  cable  gland,  which  consists  of  a  heavy  pressed 
brassed  cone  and  malleable  iron  armour  grip,  is  fitted  to  the  boxes, 
and  when  twin  V.I.R.  cable  is  installed,  a  packing  of  Henley 
adhesive  tape  will  enable  a  box  to  withstand  a  hydraulic  pressure  of 
70  lb.  per  square  inch.  For  lead-covered  cables  a  Henley  lead  cone 
bond  takes  the  place  of  adhesive  tape.     The  gland  is  also  used  for 


Fia.  1. 

wire-armoured  cables,  the  armouiing  being  clamped  between  the 
brass  cone  and  the  outer  gi'ip.  All  metal  parts  of  the  box  are  in 
electrical  contact  with  one  another,  and  all  parts  are  standardised 
and   interchangeable.      Fig.    1   shows   the   lid   secured   by   means   of 


four  special  screws,  which  cannot  fall  out  accidentally,  but  may  be 
removed  when  desired.  Fig.  2  is  an  illustration  of  a  three-way  box 
fitted  with  cable  glands  and  machined  cover,  and  Fig.  3  is  a  switch- 
box,  also  fitted  with  cable  gland  and  machined  cover. 

Electric   Traction   in   France. 

Several  costly  and  important  schemes  are  shortly  to  be  undertaken 
in  the  Bouches-du-Bhone,  the  department  of"  France  in  which 
Marseilles  is  situated.  Although  the  projects,  with  the  exception 
of  one  relating  to  waterworks— tor  which  a  Bill  has  been  introduced 
into  the  Chamber  of  Deputies— have  not  passed  beyond  the  pre- 
liminary stages,  it  is  understood  that  they  are  to  be  carried  through 
with  as  little  delay  as  possible.  The  following  summary  of  the 
schemes,  given  at  a  meeting  of  a  Marseilles  society  by  the  chief 
engineer  of  the  Department,  has  been  forwarded  by  Mr  Vicars, 
H.,\l.   Consul-General  at  Marseilles. 

Hydro-Electric  Works  on  the    Durance. 

The  first  scheme  is  for  the  construction  of  hydro-electric  works 
on  the  Durance,  and  the  utilisation  of  the  power  generated  for  the 
irrigation,  by  means  of  water  drawn  from  the  R.hone,  of  the  Plain 
Ploin  .f  ^t?;'  ''n  '"'  ^■''^  reclaiming,  by  means  of  pumping,  of  the 
Plain  of  the  Camargue,  in  the  Rhone  Delta.  This  schime  will 
involve  the  construction  of  a  small  dam  on  the  Durance,  from  which 
the  wafr  calculated  at  an  average  volume  of  150  cubic  feet  per 
second  during  the  six  months  of  high  water,  although  considerably 
less  during  the  remainder  of  the  year,  will  be  deflected  to  a  power 
Ip  Om\w  ^f  f  ^"^'  "^'^"^  '•'  '^  estimated  that  an  average  of 
^■.^ZrTj}\}^  generated.  After  leaving  this  station  the  Lter 
will  be  carried  by  a  canal  to  a  second  one,  situated  at  St.  Christophe, 
^ZJ  ""  TT^'\'^.^^  f  °°°  ^'^-  '"  "™™^1  conditions.  The 
SZnin^  ?  1  at  the  Meyrargues  station  will  be  utilised  for 
Z  £,rt°  "1  \  '\l  ^"i-  P'?'"  "^  ^l^^  Crau  and  for  drawing  off 
rhri  ti  I  .  ^}-^  adjoining  Plain  of  the  Camargue.     ThI  St. 

electricity  to  Marseilles  and  the  Department  of  the  Benches  du- 
Khone  for  various  public  services,  in   the  proportion  of  three-fifths 


for  the  town  and  two-fifths  for  the  Department.  Any  surplus  avail- 
able will  be  placed  at  the  disposal  of  electric  light  and  power  com- 
panies on  certain  conditions. 

Electrification  of  Light  Railways. 

A  second  scheme  projected  includes  the  electrification  of  the 
Departmental  light  railways  and  the  construction  of  new  lines 
between  Salon  and  Marseilles,  and  between  Martigues  and  Marseilles, 
to  supplement  the  existing  facilities  by  ordinary  rail. 

Waterworks  at  Fontaine  I'Eveque. 

The  third  scheme  is  for  the  construction  of  waterworks  at 
Fontaine  I'Eveque  (Var),  on  the  River  Verdon,  a  tributary  of  the 
Durance,  for  the  purpose  of  providing  Marseilles  and  Toulon  with 
a  constant  supply  of  pure  drinking  water. 

The  cost  of  these  schemes  is  estimated  as  follows  :  Power  stations 
on  the  Durance  and  laying  of  power  lines,  160  000  000  frs.  ;  works 
on  Crau  and  Camargue,  36  000  000  frs.  ;  extension  and  electrification 
of  Departmental  railways,  80  000  000  frs. ;  Fontaine  I'Eveque  water- 
works, 245  000  000  frs.  ;  making  a  total  of  521  000  000  frs.  Of  this 
total  of  521  000  000  frs.  ;  or  £20  840  000,  the  Department  of  the 
Bouches-du-Rhone  will  have  to  provide  252  000  000  frs. 


A   Floating    Exhibition. 

According  to  present  plans  the  specially  designed  Exhibition  Ship, 
"British  Industry,"  will  sail  from  the  Thames  in  the  summer  of 
1923,  for  the  chief  ports  of  the  world.  She  will  proceed  to  the  West 
Coast  of  South  America,  and  will  call  at  Bahia,  Rio  de  Janeiro, 
Monte  Video,  and  Buenos  Ayres.  She  wUl  then  sail  due  East  to 
South  Africa,  calling  at  Cape  Town  and  Durban,  and  thence  to 
Australia,  where  the  ports  of  call  will  be  Fremantle,  Adelaide, 
Hobart,  Sydney,  and  Bri.sbane.  After  proceeding  to  New  Zealand 
and  calling  at  Wellington,  Ljfttleton,  and  Auckland,  the  ship  will 
steer  North  by  way  of  Fiji  to  Yokohama,  Kobe,  Shanghai,  and  Huiig- 
Kong.  Seven  days  are  allowed  for  docking  and  repairs  at  Hong- 
Kong,  and  on  the  358th  day  after  leaving  London  the  ship  is  timed 
to  start  on  her  homeward  voyage  via  Manila,  Saigon,  Singapore, 
Batavia,  Penang,  and  Rangoon.  In  India  the  ports  to  be  visited 
are  Calcutta,  Madras,  Colombo,  Bombay,  and  Karachi,  and  on  the 
way  home  the  vessel  will  make  a  short  stay  at  Aden,  Malta,  .inri 
Gibraltar. 

During  the  voyage  of  18  months'  duration,  a  distance  of  43000  miles 
will  have  been  covered  and  34  important  trade  centres  visited.  1  l.e 
table  allows  for  a  .stay  of  from  a  week  to  a  fortnight  at  each  place, 
showing  a  total,  of  346  days  during  which  the  Exhibition  will  be 
open.  'Thie  British  Trade  Ship  will  be  specially  constructed  for 
the  Exhibition,  and  every  detail  of  her  equipment,  from  the  engines 
to  the  fittings  and  furniture,  will  itself  be  an  exhibit  of  British 
workmanship  at  its  best.  She  will  be  as  large  as  a  first-class  liner, 
having  a  gross  tonnage  of  20  000  tons,  and  in  her  internal  arrange- 
ments will  differ  from  any  .ship  that  has  ever  been  floated.  The-e 
will  be  eight  decks,  four  of  which  will  be  devoted  to  the  Exhibition 
proper.  On  the  other  deck.s,  besides  numerous  cabins  set  apart  tor 
the  trade  representatives  who  will  undertake  the  journey,  accom- 
modation will  be  provided  such  as  few  buildings  on  shore  can  show. 
Round  a  large  reception-hall  are  grouped  the  principal  exhibition 
offices,  an  enquiry  bureau,  a  bank,  an  insurance  ofiice,  interpreters' 
offices,  telephone  exchange,  writing-rooms,  and  cloak-rooms,  opening 
out  of  the  grand  entmnce  hall  is  a  restaurant,  capable  of  seating 
500  persons.  A  reception-  and  ball-room,  with  domed  roof,  extends 
nearly  the  whole  length  of  the  boat  deck.  A  cinema,  which  can 
be  used  for  exhibition  purposes  and  for  showing  processes  of  manu- 
facture, will  be  installed  at  one  end,  and  at  the  after  end  there  will 
be  a  veranda  cafe.  On  the  shelter  bridge,  and  promenade  decks 
are  committee  and  private  reception-rooms,  a  spacious  library,  &c. 

For  many  years  the  idea  of  equipping  a  vessel  as  a  floating  exhibi- 
tion of  British  manufacture  t»  proceed  overseas  has  been  mooted, 
and  the  promoters  of  the  present  scheme  realised  that  the  first 
necessity  was  to  construct  a  ship  specially  for  tlie  purpose.  There- 
fore they  approached  Messrs.  Swan  Hunter  and  \Vigham  Richard- 
son, who  have  produced  the  design  under  notice.  A  company 
called  the  British  Trade  Ship,  Ltd.,  has  been  formed,  with  regis- 
tered oflices  at  12,  Grosvenor  Gardens,  S.W.  1.  and  a  strong  board 
assembled  under  the  Chairmanship  of  Earl  Grey.  Among  the 
directors  are  the  Vice-Chairman,  Sir  G.  B.  Hunter  (Cbaii-man  of 
Messrs.  Swan  Hunter,  &c.).  the  Duke  of  Northumberland,  Com- 
mander B.  W.  Day,  Major  G.  P.  Denton,  Sir  Maxwell  Hicks, 
Messrs.  J.  W.  Beaumont  Pease,  Noel  E.  Peck,  T.  E.  Thirlaway, 
and  Edmund  L.  Hill  (General  Secretary  of  the  Federation  of  British 
Industries).  It  is  hoped  that  the  venture  will  be  of  the  greatest 
benefit  to  the  export  trade  of  the  Empire,  and  should  make  a 
strong  appeal  to  merchants  and  manufacturers.  Arrangements  will 
be  made  for  forwarding  fresh  samples  to  meet  the  ship  at  any 
particular  spot,  so  keeping  the  Exhibition  both  up-to-date  and 
appropriate  to  the  countries  visited.  The  arrival  at  each  trade 
centre  of  the  great  white  ship,  "  British  Industry,"  will  be  an 
event  long  looked  forward  to,  for  at  each  port  reception  committees, 
formed  in  advance,  will  make  known  the  advent  of  the  sea-borne 
Exhibition,  prepare  lists  of  important  firms  and  individuals,  &c. 
Fuller  details  concerning  the  Floating  Exhibition  are  available  at 
the  Shipbuilding,  Engineering  and  Machinery  Exhibition  at 
Olympia,  which  was  opened  on  Wednesday. 
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New   Italian   Customs  Tariff. 

H.M.  Consul-General  at  Milan  (Mr.  W.  A.  Churchill)  points  out 
that  the  new  Italian  Customs  Tariff,  which  came  into  force  on 
July  1  last,  does  not  appear  to  be  generally  known  or  understood 
by  United  Kingdom  firms.  The  effect  of  the  high  e.xchange  and 
the  high  Customs  tariff  has  been  to  bring  imports  into  Italy  from 
this  country,  in  common  with  others,  to  a  standstill.  E.xporters  to 
Italy  should,  therefore,  make  careful  inquiries  as  to  duties  and 
other  points  before  shipping.  The  complete  new  Customs  Tariff 
appeared  in  the  Board  of  Tnidf.  Journal  of  July  21. 

Amongst  the  import  duties  under  the  new  tariff  are  the  following. 
The  rates  are  100  kilogs  and  the  co-efficients  of  increase  on  the 
old  rates  are  shown  in  parentheses  :  Lamps,  chandeliers,  candelabra 
and  other  lighting  apparatus,  of-  copper  and  its  alloys,  gilt  or 
silvered,  180  lire  (0-5)  :  otter  than  gilt , or  silvered  112-5'  lire  (0  5)  ; 
electric  generators  and  motors,  without  commutators,  weighing 
more  than  3  000  kilogs  60  lire  (1),  more  than  1000  and  up  to  3  000 
kilogs  70  lire  (1),  more  than  250  and  up  to  1  000  kilogs  90  lire  (1), 
more  than  50  and  up  to  250  kilogs  120  lire  (1),  more  than  10  and  up 
to  50  kilogs  150  lire  (1),  up  to  10  kilogs  180  lire  (1);  with  com- 
mutators weighing  more  than  3  000  kilogs  70  lire  (1),  more  than 
1  000  and  up  to  3  000  kilogs  80  lire  (1),  more  than  250  and  up  to 
1  000  kilogs  100  lire  (1),  more  than  50  and  up  to  250  kilogs  140  lire 
(1).  more  than  10  and  up  to  50  kilogs  190  lire  (1),  up  to  10  kilogs 
240  lire  (1). 

Electrical  instruments,  rheostats,  resistances,  &c. ,  imported  with 
the  electric  machines  with  which  they  are  to  work,  but  separable 
iliersfrom,  are  dutiable  separately  according  to  their  own  classifica- 
tion. Static  transformers,  weighing  more  than  3  000  kilogs  70  lire 
(1).  more  than  1000  and  up  to  3  000  kilogs  80  lire  (1),  more  than 
250  and  up  to  1000  kilogs  100  lire  (1),  more  than  50  and  up  to 
250  kilogs  140  lire  (1),  more  than  10  and  up  to  50  kilogs  190  lire  (1), 
lip  to  10  kilogs  240  lire  (1).  Electric  accumulators,  weighing  more 
tlian  10  kilogs  40  lire  (1).  more  than  1  and  up  to  10  kilogs  60  lire  (1). 
u]i  to  1  kilog  80  lire  (1) ;  magnetos  630  lire  (0  8).  Appai-atus  not 
specially  mentioned,  for  electrical  application,  and  parts  thereof, 
weighing  more  than  250  kilog,  80  lire  (1),  more  than  25  and  up  to 
250 "kilogs  100  lire  (1).  more  than  5  and  up  to  25  kilogs  130  lire  (1). 
more  than  1  and  up  to  5  kilogs  160  lire  (1),  up  to  1  kilog  200  lire  (1). 
I'ower  transmission  gear,  including  shafting,  28  lire  (1).  Electricity 
meters  180  lire  (08).  Telegraphic  and  telephonic  apparatus,  includ- 
ing switchboards  for  telephone  exchanges,  180  lire  (0-5). 

Electric  clocks  and  watches  and  movements  of  electric  clocks 
follow  the  classification  of  apparatus  not  specially  mentioned  for  the 
application  of  electricity. 

Tramway  vehicles  :  With  motors  44  lire  (1),  trailers  for 
passengers,  upholstered  44  lire  (1),  not  upholstered  40  lire  (1). 
other  3^?  lire  (1).  Insulators  for  electrical  purposes,  of  glass,  even  if 
combined  with  other  materials,  weighing  more  than  1  kilog  52-5  lire 
(0-5),  more  than  500  grammes  and  up  to  1  kilog  60  lire  (0-5),  more 
than  100  and  up  to  500  grammes  75  lire  (0-5),  up  to  100  grammes 
97-5  (05). 

Business  Items,  &c. 

The  Ironclad  Switchgear  Co.,  Ltd.,  announce  that  they  have 
considerably  reduced  their  prices. 

Messrs.  Baxendale  and  Co.,  of  Edinburgh,  have  removed  from 
3.  St.  Andrew's-square,  to  Grassmarket.  Their  telephone  number  is 
unchanged. 

Messrs.  Charles  Churchill  and  Co.,  of  Leonard-street,  E.C., 
liave  been  appointed  sole  agents  for  Great  Britain  for  the  National 
Acme  Company,  of  Cleveland,  Ohio,  U.S.A..  manufacturers  of 
Orindley  automatics,  Acme  automatics,  &c. 

JIr.  C.  B.  Maurice  has  joined  the  board  of  directors  of  Messrs. 
Catchpole  and  Maurice.  Ltd.  Mr.  Maurice  will  continue  to  act  as 
the  London  agent  for  Messrs.  Cranmore  and  Co..  Ltd..  Birming- 
ham, and  Messrs.  W.  H.  Cheadle  and  Waltho,  Ltd.,  'Wolverhampton. 

Messrs.  Xoel  B.  Rosher  &  Frank  J.  Moffett,  consulting 
engineers.  Union  Chambers,  Temple  Row,  Birmingham,  have 
dissolved  partnerhip.  Mr.  Rosher  has  retired  from  active  partner- 
ship, but  retains  an  active  interest  in  the  firm.  Mr.  Moffett  is 
continuing  the  work  of  the  firm  on  the  same  lines  as  heretofore,  the 
firm  retaining  its  original  title. 

The  MiLiNS  Electrical  Company,  17,  Whitefriars-street,  E.C.  4. 
have  been  appointed  by  Messrs.  G.  Meidinger  &  Co.  (Basle, 
Switzerland)  as  their  sole  selling  agents  for  Great  Britain  and  the 
Colonies.  Messrs.  G.  Meidinger 's  manufactures  include  a.c.  and 
d.c.  motors  up  to  about  300  h.p. .  dynamos  and  alternators,  motor 
generators,  loom  motors,  forge  blowers,  and  all  classes  of  blowers 
for  general  ventilation,  dust  removing,  &c.,  turbo-oompreesors, 
transformers,  starting  and  control  gear. 

The  staff  and  employees  of  Messrs.  J.  H.  Tucker  &  Co.,  Ltd., 
Tyseley,  Birmingham,  held  their  16th  annual  outing  on  Saturday, 
last.  The  party  went  by  train  to  Evesham,  and  the  usual  sporting 
events  torjk  place  in  the  morning,  after  which  dinner  was  provided 
in  the  Town  Hall.  The  after-dinner-  speeches  included  a  vote  of 
thanks  to  the  Directors  and  the  Sports  and  Recreation  Committee' 
by  Mr.  G.  Scrivener.  This  was  supported  hv  Mr.  S.  R.  Davies 
Mr.  J.  B.  Tucker  replied  on  behalf  of  the  Directors.  Mrs.  J.  H. 
Tucker  then  distributed  the  prizes  to  the  winners  of  the  various 
sporting  events.  The  afternoon  was  spent  either  on  the  river  or  in 
the  meadows,  according  to  personal  tastes.  Tea  was  served  at  the 
Granville  Hotel. 


Institution    Notes. 

The  second  dinner  of  the  Institute  of  Transport,  which  was 
originally  fixed  for  April  26,  will  be  held  at  the  Hotel  Cecil  on  the 
lOtn  prox. 

Dr.  J.  E.  Stead,  president  of  the  Iron  anb  Steel  Institute,  has 
been  forbidden  by  his  doctor  to  attend  the  autumn  meetings  of  the 
Institute  in  Paris. 

At  the  request  of  the  Union  of  International  Associations  the 
League  of  Nations  has  appointed  a  commission  to  study  questions 
relating  to  the  organisations  of  brain  workers. 

^Members  of  the  JIidlaxd  Branch  of  the  Association  of  Mininj 
Electrical  Engineers  recently  visited  the  Witton  works  of  the 
General  Electric  Company,  and  witnessed  the  various  processes  ni 
the  manufacture  of  dynamos  and  motors  for  the  electrification  of 
towns,  railways,  harbours,  mines,  etc.,  and  the  special  work  being 
done  for  home  and  foreign  Governments.  The  visitors  were  enter- 
tained to  luncheon  at  the  Imperial  Hotel,  Birmingham,  at  which 
Mr.  T.  Evan  Davies,  general  manager  of  the  Witton  Works, 
presided,  and  those  present  included  Jlessrs.  F.  R.  Unwin  and 
W.  W.  Wood  (officials),  H.  Jennings  and  T.  H.  Greaves  (Nottingham 
representatives),  A.  W.  Williams  (Nottingham)  and  E.  R.  Hudson 
(Ilkeston),  president  and  secretary  respectively  of  the  Midland 
branch  of  the  Association  of  Mining  Electrical  Engineers. 

Mr.  E.  E.  Ho.\dley,  M.I.E.E.,  Engineer  and  Manager  of  the 
Corporation  Electricity  Supply  Undertaking  at  Maidstone,  has  been 
appointed  hon.  secretary  of  the  Electric  Vehicle  Coimittee  in 
succession  to  Mr.  F.  Ayton,  M.I.E.E.,  who  has  held  the  position 
since  the  Committee's  inception,  and  who  resigned  upon  his  appoint- 
ment as  joint  managing  director  of  Messrs.  Ransomes,  Sims  & 
Jefferies,  Ltd.  Upon  severing  his  connection  with  municipal  work 
Mr.  A_\-ton  ceased  to  lie  a  representative  of  the  I.M.E.A.  on  the 
Committee,  and  accordingly,  at  the  last  meeting  of  the  Committee, 
he  was  elected  a  member  in  his  personal  capacity,  and  re-elected 
Chairman  for  the  year  ending  March  31  ne.X't.  All  communications 
in  connection  with  the  Electric  Vehicle  Committee  and  its  work 
should  in  future  be  addressed  to  Mr.  E.  E.  Hoadley,  Electricity 
Works,  Maidstone,  Kent. 

With  the  return  to  more  normal  conditions  the  London  Students' 
Section  of  the  I.E.E.  has  had  a  very  active  session.  There  have 
been  eleven  general  meetings  and  the  annual  general  meeting,  held 
at  various  technical  colleges  in  London.  The  average  attendance  at 
the  meetings  was  thiry-niue.  the  highest  recorded  being  seveny-five. 
The  opening  address  to  the  Section  was  delivered  by  Mr.  C.  C. 
Paterson.  O.B.E.,  on  Nov.  19,  1920.  at  the  City"  and  Guilds 
(Eng.)  College.  South  Kensington.  The  address  was  on  "  The 
Incandescent  Electric  Lamp  from  the  Inside." 

By  the  invitation  of  the  Graduates'  Association  of  the  Institution 
of  Mechanical  Engineers,  two  joint  meetings  of  the  London  Students' 
Sections  were  held  on  Nov.  8  and  Dec.  3  respectively.  A  summer 
tour  of  the  Glasgow  district  at  the  end  of  Jnly  proved  a  great 
success.  The  award  of  premiums  for  this  Session  has  not  yet 
been  made.  On  the  occasion  of  the  visit  to  the  works  of  Messrs. 
Everett,  Edgcumbe  &  Co.,  on  Feb.  11  last.  Major  Edgcumbe  kindly 
offered  two  prizes  for  the  best  description  of  the  works  ;  the  first 
prize  (value  £2  2s.)  was  awarded  to  Mr.  H.  S.  Petch  and  the 
second  prize  (value  £1  Is.)  was  awarded  to  Mr.  F.  La  Budgett.  The 
Council  have  consented  to  make  a  grant  to  the  London  Students' 
Section  to  cover  the  expenses  of  publishing  advance  abstracts  of 
students'  papers  for  distribution  to  students  before  or  at  the 
meetings.  It  is  proposed  to  form  a  sub-committee  to  review 
students'  papers  and  select  those  suitable  for  publication  in  abstract. 


Legal   Intelligence. 

Lavery    v.    Glasgow    Corporation. 

On  the  appeal,  the  Sheriff  of  Lanarkshire  (Mr.  A.  0.  M. 
Mackenzie.  K.C.)  has  reversed  the  decision  of  Sheriff-substitute 
Thomson  in  the  action  brought  by  Mr.  Alex.  Lavery  against 
(Jlasgow  Corporation  for  £52  damages  for  injuries  caused  while 
boarding  a  tramway  car.  Pursuer  alleged  that  he  had  only  one 
foot  on  the  lower  step  of  the  car  when,  without  warning,  the  car 
suddenly  started  with  a  jerk  and  he  lost  his  footing  and  was  dragged 
some  considerable  distance  before  the  driver  pulled  up.  He 
alleged  the  accident  was  caused  by  the  negligence  of  defendants' 
servants  in  starting  the  car  without  taking  proper  care  to  sec  that 
passengers  were  first  safely  on  the  car. 

In  his  judgment,  the  Sheriff  states  that  the  obligation  of  defen- 
dants' servants  to  give  time  to  intending  passengers  to  get  safely 
on  board  care  did  not  arise  until  an  indication  to  lioard  a  c:n-  liad 
been  given,  and  it  was  common  knowledge  that  it  was  the  duty 
of  drivers  of  tramcars  to  stop  for  taking  up  or  setting  down 
passengers.  Every  post  which  marked  a  stopping  station  bore  the 
words  "  All  cars  stop  here,"  or  "  Cars  stop  here  if  required." 
Intending  passengers,  therefore,  must  be  taken  to  know  that  they 
were  not  invited  to  board  cars  while  they  were  still  in  motu.n,  and 
if  a  passenger  did  that  it  appeared  to  him  that  he  did  it  at  his  own 
peril.  Therefore,  he  inclined  to  the  view  that  the  pursuer  had 
failed  to  show  that  the  accident  which  he  met  with  was  due  to 
fault  on  the  part  of  the  driver ;  and  pursuer  was  also  guilty  of 
contributory  negligence,  as  his  act  in  boarding  the  car  while  in 
motion  contributed  directly  to  the  accident.  The  action  was, 
therefore,  dismissed  with  costs. 
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Electricity   Supply. 

Swindon  electricity  undertaking  made  a  profit  of  £6  600  last 
year. 

Ipswich  Electricity  Supply  Department  has  acquired  the  Corn 
Exchange  Chambers  for  use  as  a  showroom  for  electric  fittings. 

Maidstone  Corporation  has  applied  for  a  loan  of  £5  135  to  cover 
the  excess  on  the  estimated  cost  of  new  plant  for  the  electricity 
works. 

SouTHPORT  Electricity  Committee  has  been  authorised  to  take 
steps  to  dispose  immediately  of  some  of  the  present  show-room 
stock,  much  of  which  is  stated  to  be  out  of  date. 

Wakefield  Corporation  is  applying  for  a  Special  Order  to 
authorise  the  extension  of  its  electricity  supply  area,  so  as  to  include 
».  portion  of  Lupset  in  the  Wakefield  Rural  District. 

Tonbridge  electricity  undertaking  during  the  past  year,  after 
paying  interest  on  capital  and  providing  for  sinking  fund,  together 
amounting  to  £4  015,  have  a  balance  in  hand  of  £270. 

Reigate  Council  has  revised  the  charges  for  electricity  for  heating, 
<:ooking,  and  power,  and  from  this  month's  reading  of  the  meters 
the  charge  will  be  6d.  per  unit  heating  and  cooking,  anS  4d.  for 
power. 

A  public  inquiry  was  held  at  Aylesbury  last  week  into  the 
application  of  the  Corporation  for  sanction  to  borrow  £27  632  for 
extensions  of  the  electric  generating  plant,  and  £4  500  for  services 
and  mains. 

In  order  to  deal  with  the  winter  load  two  1200  h.p.  Diesel 
engines  which  were  formerly  in  the  German  submarine  U  63  are  now 
being  erected  at  York.  This  course  has  been  taken  on  the  score  of 
economy  and  to  save  floor  space. 

Aberayron  Urban  Council  has  decided  to  engage  an  electrical 
engineer  to  i-eport  on  an  electric  supply  scheme.  Mr.  Eric  Richards, 
of  Lampeter,  has  purchased  Llyswen  mill  for  the  purpose  of 
generating  electricity  in  the  town. 

The  renewed  application  of  the  Isle  of  Wight  Electric  Light 
Company  for  power  to  raise  the  charge  for  electricity  supplied  to 
Carisbrooke  and  Northwood  to  Is.  per  unit,  will  be  opposed  by  the 
local  authority,  on  the  ground  that  the  price  of  coal  and  other  stores 
has  decreased. 

Hexham  Urban  Council  recently  protested  against  the  proposal  of 
the  Hexham  and  District  Electric  Supply  Company  to  employ 
overhead  wires  on  wooden  poles,  and  the  Electricity  Commissioners, 
when  appealed  to,  refused  to  hold  a  local  inquiry,  and  sanctioned 
the  work.  By  six  votes  to  four  the  Council  adhere  to  their  resolution 
sanctioning  the  erection  of  steel  poles  only. 

The  proposal  to  utilise  water  power  at  Loch  Doon  for  generat- 
ing electricity  for  Ayr  is  being  severely  criticised  by  the  rate- 
payers. One  critic  thinks  that  there  is  no  need  to  go  so  far  afield 
as  Loch  Doon,  and  suggests  that  harnessing  the  tides  in  the  harbour 
•would  involve  infinitely  less  cost.  A  London  engineer  might,  he 
suggests,  be  engaged  to  report  on  the  matter. 

The  Ministry  of  Transport  has  informed  Walmer  Urban  Council 
that  it  has  deferred  consideration  of  the  question  of  revoking  the 
electric  supply  powers  of  the  local  gas  company  for  the  year,  but  if, 
iat  the  expiration  of  this  period,  no  active  steps  have  been  taken  to 
establish  electric  supply,  the  Minister  will  at  once  proceed  to 
consider  the  question  of  revoking  the  powers. 

Wrexham  Town  Council  held  another  meeting  last  week  to 
discuss  the  position  of  the  electricity  undertaking.  The  Dolgarrog 
scheme  was  discussed  at  length,  and  it  was  decided  to  refer  the 
whole  question  to  a  special  meeting  of  the  Council.  In  a  discussion 
on  the  genei-al  position  of  the  undertaking.  Alderman  Hughes 
explained  that  recent  readjustments  of  staff  and  other  economies 
would  effect  a  saving  of  £772  per  annum. 

Barnard  Castle,  Mickleton,  and  Romald  Kirk  Councils  have 
agreed  to  pay  their  share  of  100  guineas  for  a  report  by  Messrs. 
Vickers,  Ltd.,  on  a  scheme  for  generating  electricity  by  water  power 
on  the  Tees.  In  the  event  of  the  contract  being  secured  by  Messrs. 
Vickers  the  fee  will  be  returned.  At  the  recent  meeting  it  was 
decided  to  inform  other  local  authorities  of  this  decision,  and  to 
ask  them  to  co-operate  in  sharing  the  cost. 

An  inspector  of  the  Ministry  of  Transport  held  a  public  inquiry 
last  week  with  reference  to  the  application  whicli  is  being  made  by 
the  Chipping  Norton  Electric  Supply  Company  for  authority 
to  enal)le  them  to  increase  the  maximum  price  charged  for  electricity 
for  lighting  purposes  from  Is.  to  Is.  3d.  per  unit,  with  7d.  per 
unit  for  power.  The  company  stated  that  for  the  time  being  they 
did  not  propose  to  increase  the  charge  beyond  Is.  2d. 

Blackburn  Corporation  has  approved  a  scheme  for  the  supply  of 
electricity  to  the  districts  of  Rishton.  Great  Harwood,  Wiltshire, 
Clayton-le-Dale,  and  Ramsgreave,  and  has  authorised  an  application 
to  the  Electricity  Commissioners  for  a  Special  Order  for  power  to 
give  a  supply  in  these  districts,  and  also  for  authority  to  sell  electric 


fittings  and  apparatus.  Alderman  Kenyon,  who  protested  against 
the  inclusion  of  the  latter  part,  was  informed  by  the  Town  Clerk 
that  similar  powers  had  been  possessed  by  the  Council  over  twenty 
years. 

The  proposal  to  form  a  joint  electricity  authority  for  the  Mid- 
Lancashire  Electricity  District  will  probably  be  postponed.  It 
was  proposed  to  erect  three  capital  stations  to  cover  the  districts  of 
Blackburn,  Blackpool,  Burnley,  Preston,  Accrington,  Bacup,  Colne, 
Darwen,  Haslingden,  Nelson,  Lytham,  St.  Annes,  Fleetwood, 
Rawtenstall,  and  Brierfield.  At  a  conference  on  Monday  it  was, 
however,  decided  to  postpone  the  scheme  sine  die  in  view  of  the 
heavy  financial  obligations  involved.  Our  corretspondent  was 
informed  that,  though  this  does  not  amount  to  actual  abandonment, 
the  proposal  is  not  likely  to  be  put  into  operation  for  some  time. 

After  hearing  the  reports  of  their  representatives  at  a  conference 
of  local  authorities  regarding  reorganisation  of  supply  in  the 
North-East  Midlands  Electricity  District,  Lindsey  County  Council 
supported  the  following  resolutions  passed  at  the  gathering  : — "  (1) 
That  in  view  of  tlie  incomplete  state  of  legislation  concerning  elec- 
tricity, this  conference  is  of  opinion  that  the  holding  of  an  inquiry 
into  any  scheme  for  the  constitution  of  a  Joint  Electricity  Authority 
for  the  North-East  Midlands  Electricity  District  would  be  prema- 
ture. (2)  That  this  conference  recommends  that  the  provision.;  of 
Section  19  of  the  Electricity  (Supply)  Act,  1919,  be  exercised  in  the 
proposed  electricity  district  to  meet  any  emergency. 

At  a  meeting  of  Rawtenstall  Town  Council  it  was  stated  that 
during  the  past  year  great  extensions  of  plant  and  mains  had  been 
carried  out  by  the  Electricity  Department,  and  were  still  being 
carried  out.  One  firm  of  local  contractors  had  been  paid  £20  545, 
and  another  £1  564.  The  generating  plant  'cost  £58  549,  and! 
included  a  5  000  kW  tubo-alternator,  a  boiler,  cooling  tower,  wet 
air  filter,  and  a  500  kW  rotary  convevtor.  To  meet  this  expendi- 
ture a  sum  of  £51  570  has  been  borrowed  at  6J  per  cent,  making 
the  total  loans,  &c.,  £155  000.  It  is  hoped  that  when  the  exten- 
sions are  complete  the  Corporation  will  be  in  a  position  to  supply 
all  mills,  -workshops,  &c.,  with  electric  power,  and  all  dwellings 
with  light  at  a  cheap  rate. 

The  Ministry  of  Health  has  issued  its  decisions  on  the  applica- 
tions of  the  Leeds  and  Bradford  Corporations  for  extensions  of 
THEIR  RESPECTIVE  AREAS.  The  whole  of  Horsforth  Urban  District 
and  part  of  Rothwell  Urban  District,  together  with  some  adjoining 
parishes,  have  been  added  to  Leeds.  The  Urban  Districts  of 
Shipley,  Baildon,  and  Clayton  have  been  added  to  Bradford,  and 
the  Borough  of  Pudsey  and  the  Urban  Districts  of  Farsley,  Cal- 
verley,  Rawden,  and  Veadon  are  to  be  divided  between  thp  two 
Corporations.  Electricity  supply  is  given  in,  or  electric  lighting 
powers  have  been  granted  for  most  of  the  added  areas,  but  no 
doubt  the  Corporations  will  co-ordinate  the  supply  if  the  extension 
orders  are  sanctioned  by  Act  of  Parliament. 

At  the  monthly  meeting  of  the  Belfast  City  Council  on  the 
1st  inst..  Councillor  Sir  James  Johnston,  in  proposing  the  adop- 
tion of  the  minutes  of  the  Electricity  Committee,  said  that  a 
report  had  been  received  from  the  consulting  engineers,  Messrs. 
Preece,  Cardew  &  Rider,  but  the  Committee  had  not  had  time 
to  examine  it.  A  special  meeting  of  the  Council  in  Committee 
would  be  held  on  the  22nd  inst.  for  the  purpose  of  discussing  the 
whole  question.  The  ordering  of  switchgear  had  been  referred  back, 
and  the  Committee  had  decided  to  re-advertise  the  contract. 
Subsequently,  Councillor  T.  E.  Alexander  moved  a  resolution,  that, 
in  view  of  the  grave  state  of  the  city  electricity  undertaking,  the 
Corporation  dispenses  with  the  services  of  their  consultants,  and 
that  the  opinion  of  counsel  be  taken  as  to  their  responsibility 
and  the  responsibility  of  Sir  John  Snell  in  the  matter.  Various 
appeals  were  made  to  Councillor  Alexander  to  pospone  the  motion, 
but  he  declined  to  do  so.  The  councillor  reviewed  the  position  fully, 
and  after  a  lively  discussion  the  question  was  referred  to  a  .special 
committee  meeting,  which  will  be  held  on  the  22nd  inst. 

At  a  recent  meeting  of  the  Greyfriars  Ward  Committee,  Aber- 
deen, Councillor  Gibb,  convener  of  the  Electricity  Committee  of 
the  Town  Council  since  1910,  said  the  income  of  the  department 
for  the  year  was  about  £173  000,  whereas  in  1910  it  was  £45  000. 
The  total  capacity  of  generating  plant  was  16  500  kW.  compared 
with  4  649  kW  eleven  years  ago,  and  the  maximum  load  on  the 
station  last  year  was  10  923  kW ;  in  1910  it  was  3  218  kW.  The  total 
capital  expenditure  on  the  undertaking  now  amounted  to  about 
£700  000.  on  which  approximately  £265  000  has  been  repaid.  In  191 
the  capital  expenditure  was  £368  000.  There  had  been  connected 
to  the  mains  during  the  year  1  566  H.P.  of  motors,  which  made  a 
total  of  22  410  h.p.  of  motors  connected  to  the  department's  supply. 
Eleven  years  ago  the  department  sold  for  power  purposes  one  and  a 
third  million  units  per  annum,  and  for  the  year  just  closed  it  had 
sold  approximately  12  million  units  for  industrial  power  purposes. 
■The  Ferryhill  generating  station  was  now  filled  with  plant  to  its 
utmost  capacity,  and  extensions  would  be  an  absolute  necessity  in 
the  near  future.  Parliamentary  powers  had  been  obtained  for  the 
construction  of  a  railway  for  the  transport  of  coal  from  the  railway 
station  to  the  Ferryhill  works,  and  for  the  acquisition  of  the  land 
required  for  extensions  in  Dee  Village-road,  which  it  was  proposed 
to  close  up  and  build  over.  It  was  not  proposed  to  carry  out  those 
works  immediately.  It  was  hoped  that  in  the  not  too  far  distant 
future  they  would  be  able  to  reduce  their  price  for  electricity. 
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Electric   Traction. 

Swindon  Corporation  tramways  were  run  at  a  loes  of  £1  512  last 
year. 

The  Municipal  Tramways  Association  prof)ose  to  take  action 
with  a  view  to  giving  power  to  local  authorities  to  run  motor 
omnibusee  in  connection  with  tramways. 

About  250  men,  mostly  ex-Service  men,  engaged  in  relaying  the 
Belfast  tramway  track,  went  on  strike  last  week  on  being  notified 
that  on  Sept.  1  theii-  wages  would  be  reduced  from  Is.  4d.  to 
Is.  2d.  per  hour. 

Wallasey  Tramway  returns  for  July  show  a  decrease  of  1  541  in 
the  number  of  passengers  carried,  as  compared  with  the  same  period 
last  vear.  Owing  to  the  increased  fares,  however,  the  receipts 
amounted  to  £14  281  against  £12  285. 

The  scheme  put  forward  .some  six  months  ago  for  running  track- 
less trams  in  the  North  Ward  of  Maidstone  has  been  definitely 
abandoned,  and  the  Light  Railway  Committee  recommend  the 
purchase  of  four  motor  'buses  instead. 

Mr.  A.  R.  Fearnley  has  visited  Blackburn  in  order  to  examine 
the  tramway  undertaking,  and  to  make  suggestions  for  extending  the 
system  or  providing  for  motor-omnibus  routes.  The  monthly  return 
of  the  tramways  shows  a  decrease  of  230  385  passengers,  a  reduction 
of  13  501  in  car-miles,  a  decrease  of  £1 729  in  expenses,  and  an 
increase  of  £199  in  receipts. 

A  tramway  siding  is  to  be  constructed  at  the  south  end  of  the 
wholesale  market  at  Bradford,  to  serve  as  a  terminus  for  the 
Daubhill  and  Dean  route,  in  order  to  relieve  the  congestion  ot 
traffic  in  Great  Moor-street.  In  their  next  Bill  it  is  proposed  that 
Bradford  Corporation  should  apply  for  powers  to  carry  coal  and 
goods  on  the  municipal  tramways. 

Mr.  James  Southworth,  of  Wigan,  au  engine  driver  on  the 
Lancashire  and  Yorkshire  Railway,  has  invented  and  patented  a 
new  system  of  sanding  rails  to  prevent  locomotives  and  other  railway 
and  tramway  vehicles  slipping.  Successful  tests  have  been  carried 
out  on  an  engine  fitted  with  the  invention  at  the  Wigan  sheds  of 
the  Lancashire  and  Yorkshire  Railway. 

Rawtenstall  tramways  for  the  past  year  show  a  deficit  of  £1  861. 
The  credit  account  shows  a  balance  of  £3  239  5s.,  but  there  are 
accounts  owing  to  the  value  of  £5  100  8s.  Id.  The  uniforms  for  the 
tramway  service  cost  £1  097  16s.  Id.,  and  the  office  staff,  exclusive 
of  manager,  £841  lis.  7d.  The  accounts  thus  show  that,  though 
£1  500  have  been  taken  from  rates,  there  is  still  a  loss  of  £1  861. 

At  the  monthly  meeting  of  Ashton-under-Lyne  Joint  Tramways 
and  Electricity  Committee,  the  question  of  gi-anting  free  passes  to  a 
number  of  blind  people  in  the  town  was  considered,  at  tiie  request 
of  the  Hyde  Branch  of  the  National  League  of  the  Blind.  On 
account  of  the  difficulty  with  regard  to  insurance  that  such  a 
privilege  would  entail,  the  Board  found  it  impossible  to  comply 
with  the  request. 

The  following  underground  stations,  which  have  hitherto  been 
closed  on  Sundays,  are  now  open  from  about  9.30  a.m.  onwards  : — 
St.  Mary's,  West  Brompton,  Park  Royal,  South  Acton,  Gillespie- 
road,  Don-n-street,  South  Kentish  Town,  Chancery-lane.  Clapham- 
road,  Kennington,  and  City-road.  The  following,  which  have 
remained  closed  until  3  p.m.  on  Sundays,  now  open  at  9.30  a.m.  : — 
Maida  Vale.  Caledonian-road.  Goodge-street. 

A  mass  meeting  of  Salford  tramway  men  is  to  be  held 
to-morrow  (Saturday)  to  decide  the  cour,se"of  action  to  be  taken  in 
regard  to  the  21  inspectors  who  have  seceded  from  the  United 
Vehicle  Workere  I^nion.  The  men  'have  already  in  a  ballot  decided 
by  an  overwhelming  majority  in  favour  of  withdrawing  their  labour 
if  the  inspectors  persist  in  remaining  outside  the  union.  The  national 
executive  of  the  union  has  intimated  that  it  will  support  tihem  in 
whatever  they  may  decide  to  do. 

As  a  result  of  a  conference  between  Mr.  J.  M.  McElroy,  general 
manager  of  the  Manchester  Tramways,  and  officials  of  the  United 
Vehicle  Workers'  Union,  to  which  the  t^amworkers  belong,  it  is 
hoped  to  avoid  the  dismissal  of  thirty  car  cleaners  who  for  reasons 
of  economy  had  been  given  notice,  the  date  of  expiration  of  their 
notice  has  been  suspended  while  the  cleaners  are  considering  a 
suggestion  from  the  general  manager  tlhat  as  a  body  they  should 
work  shorter  hours  in  order  to  enable  the  men  threatened  witli 
dismissal  to  be  kept  on. 

Two  lines  of  motor  'buses  are  already  run  in  connection  with  the 
HtiDDERSFiELD  Tramways  to  the  outlying  industrial  villages,  and 
Parliamentary  powers  have  been  obtained  for  six  other  lines.  It  is 
proposed  to  use  two  types  of  car.  a  heavy  vehicle  for  rush  hours  and 
a  much  lighter  one  for  the  slack  periods.  In  this  connection  tests  are 
being  carried  out  with  a  now  type  of  car  called  the  Wallace-Pullman. 
This  oar,  which  runs  on  gi<%nt  pneumatic  tyres,  weighs  only  about 
two  and  a  half  tons,  and  will  give,  it  is  claimed.  14  miles  run  per 
gallon  off  petrol  as  against  four  miles  per  gallon  on  the  big  cars.  "The 
cost  is  estimated  to  be  about  two-thirds,  or  less,  of  the  larger  type. 

The  in  «i7«  method  of  reducing  the  wear  on  the  tread  of  tramway 
rails,  although  succes.sful  in  various  towns,  has  been  proved  ineffec- 
tive in  London,  especially  at  car  stopping  places  where  it  is  most 
needed.  The  reason  for  this  is  said  to  be  that  the  London  County 
Council   tramways,    unlike   most   others   in    the   country.    u.se   the 


magnetic  track  brake  as  a  service  brake.  In  other  towns  if  a  track 
brake  is  employed  it  is  only  employed  as  an  emergency  brake.  With 
a  very  frequent  service  of  cars,  the  regular  use  of  the  track  brake 
at  stopping  places,  the  rail  tread  becomes  heated  to  such  an 
extent  tliat  the  metal  loses  the  special  hardness  imparted  to  it  by 
the  in  situ  tempering. 

Glasgow  Corporation  Tramways  Committee  have  agreed  to  recom- 
mend that  certain  omnibus  routes  be  included  in  the  Provisional 
Order  to  be  promoted  in  the  coming  session  of  Parliament.  In 
connection  with  the  proposed  extension  from  Baillieston  to  Coat- 
bridge, the  Committee  have  also  agreed  to  recommend,  as  sug- 
gested by  the  general  manager  of  the  tramways,  that  a  light  rail- 
way, 22  ft.  in  width,  be  constructed  at  the  south  side  of  the  exist- 
ing roadway,  at  an  estimated  cost  of  £140  000.  General  approval  has 
been  given  to  the  proposal  to  provide  tramway  facilities  in  con- 
nection with  the  new  housing  scheme  at  Mosspark.  This  will 
involve  an  extension  of  the  system  ffom  the  present  terminus  at 
Dumbreck  to  a  suitable  point  at  Mosspark. 


Personal   and   Appointments. 

Congi-atulations  to  Captain  Wedgwood  Benn  and  Mrs.  Benn  on 
the  bii'th  of  a  son  and  heir  on  the  5th  inst. 

Commander  H.  E.  H.  Spencer-Cooper,  M.V.C,  has  been 
appointed  to  the  light  cruiser  "  Raleigh,"  flagship  of  the  North 
Amei'ica  and  West  Indies  Station,  for  wireless  duties. 

^Ir.  A.  P.  Rittherford,  late  burgh  electrical  engineer  of  Leith. 
has  been  awarded  £4  000  for  loss  of  office  on  amalgamation  of  the 
burgh  with  Edinburgh.     Edinburgh  Corporation  only  offered  £1  500. 

Mr.  Chas.  Mallins,  late  general  manager  of  the  Liverpool  Cor- 
poration tramway  and  motor  omnibus  services,  has  consented  to 
join  the  board  of  the  Samuelson  Transport  Company,  Ltd.,  after 
allotment. 

McGill  University  has  conferred  the  degree  of  Doctor  of  Law  on 
Sm  William  Pope,  Professor  of  Chemistry  at  Cambridge,  who 
opened  the  convention  of  the  Society  for  Chemical  Research,  now 
being  held  in  Montreal. 

Mr.  W.  M.  Milnes,  chief  assistant  engineer  of  the  Coventry  Cor- 
poration Tramways,  who  is  leaving  to  become  general  manager  of 
the  Corporation  Tramwaj's  at  Wigan,  has  been  presented  by  the 
staff  with  a  silver  fruit  dish,  rose  bowl,  and  attache  case. 

Mr.  William  Walker,  C.B.E.,  Director  of  Health  and  Safety  in 
the  Mines  Department  of  the  Home  Office,  has  retired  under  the  age 
limit.  Mr.  Walker  acted  as  Chairman  of  the  Miners'  Safety  Lamps 
Committee  and  the  Mine  Rescue  Apparatus  Research  Committee. 

Mr.  F.  Ayton,  M.I.E.E.,  at  present  Chief  Engineer  and  Manager 
of  the  Corporation  Electric  Supply  and  Tramways  at  Ipswich,  is 
taking  up  his  new  position  with  Messrs.  Ransomes.  Sims.  & 
Jefferies,  Ltd.,  on  the  14th  inst.,  after  which  all  communications 
should  be  addressed  to  him  at  Orwell  Works,  Ipswich.  On  and 
after  the  date  mentioned  communications  relating  to  the  business  of 
the  Corporation  Electric  Supply  and  Tramways  Departments  should 
be  addi-essed  to  the  new  Chief  Engineer  and  Manager,  Mr.  A.  S. 
Black,  M.I.E.E. 

In  connection  with  the  British  Association  Meeting  in  Edin- 
burgh, the  Senatus  Academicus  of  the  University  will  confer  the 
Honorary  Degree  of  Doctor  of  Laws  upon  the  following  : — 
Prof.  S.  Arrhenius,  Director  of  the  Physico-Chemical  Department 
of  the  Nobel  Institute  in  Stockholm ;  Sir  Oliver  Lodge,  late 
Principal  of  the  University  of  Birmingham ;  Sir  Edward  Tliorp*. 
President  of  the  British  Association;  Professor  Volterra,  Professor 
of  Mathematical  Physics  at  Rome;  and  Professor  R.  W.  Wood. 
Professor  of  Experimental  Physics  in  Johns  Hopkins  University, 
Baltimore. 

The  following  officers  of  the  Electric  Lights  Ci>nipanies  Fortress 
Engineers  (Territorial  Force)  have  retired  under  the  age  limit  rule  : 
Captain  P.  Thompson  {who  retains  his  rank),  Dundee  Engineers; 
Lieutenant  T.  T.  Richards  (who  has  been  given  tl:e  rank  of  captain), 
Cinque  Ports  Engineers;  Lieutenant  A.  B.  Gregson  (who  retains  his 
rank),  and  Lancashire  Fortress  Engineers.  Lieutenant  J.  Clark, 
and  Lieutenant  H.  .1.  Waller,  London  Electrical  Engineers,  have 
also  retired,  and  retain  their  rank.  The  vacancy  for  a  captain  in 
the  Electric  Lights  Company,  Lancashire  Fortress  Engineers,  has 
been  filled  by  the  promotion  of  Lieutenant  J.  L.  Gibbs. 


Obituary. 

The  death  is  announced  of  Mr.  L.  B.  Schlesinger,  Chairman  of 
the  National  Electric  Construction  Company  and  its  subsidiary 
companies. 

We  regret  to  announce  the  death,  at  Bristol  last  week,  of  Sra 
Francis  W.  T.  Brain,  the  well-known  mining  engineer,  and  pioneer 
'i}f  th-?  use  of  elcdriciiy  in  mines,  particularly  for  Masting. 

We  regret  to  record  the  death  of  Mr.  Victor  E,  Joyce.  Works 
Manager  and  also  a  Director  of  Park  Royal  Engineering  Works, 
Ltd.  On  his  return  from  his  holidays  Mr.  Joyce  was  taken  ill 
with  blood  poisoning,  and  died  within  a  week.  The  funeral  took 
place  at  Ealing  on  the  3rd  inst.,  and  was  attended  by  a  large 
immber  of  the  staff. 
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Overseas  Notes. 

The  Toronto  Street  Tramways  have  been  acquired  by  the 
Municipal  Council. 

CooLAMON  (X.S.W.)  Council  is  obtaining  a  report  on  the  desir- 
ability of  establishing  electricity  works. 

The  first  of  six  new  electric  cranes  on  order  for  wharfside  use 
has  been  delivered  to  Durban  Harbour  authorities. 

Tenders  for  an  automatic  telephone  exchange  for  Johannesbttbg 
are  being  considered,  and  it  is  e.^pect«d  that  an  English  company 
will  get  the  contract. 

It  is  stated  that  the  M.adras  Corporation  intends  to  invite  the 
public  to  subscribe  for  a  loan  of  2  500  000  rupees  (£156  250)  tor 
electric  lighting,  water  supply  and  other  purposes. 

A  recent  statenrent  shows  that  the  working  of  the  Melbourne 
(Victoria)  municipal  electricity  undertaking  for  the  five  months 
ended  May  31  shgws  a  net  deficit  of  £338,  compared  with  a  profit 
of  £13  885  for  the  corresponding  months  of  last  year. 

Messrs.  Cadbury  Brothers'  new  chocolate  factory  at  Clahemont, 
near  Hobart  (Tasmania),  is  expected  to  be  ready  for  working  by 
November  next.  The  permanent  electric  plant  for  lighting  and  for 
working  machinery  and  lifts  is  now  due  for  delivery. 

An  electrical  generating  plant  has  been  installed  for  supplying 
current  in  Bl.ackh.all  (Queensland).  The  works  contain  a  70  h.p. 
KjTioch  suction-gas  engine,  a  100  h.p.  gas  producer,  a  36  kVV 
Siemens  generator,  and  a  380  Ah  battery.     The  supply  is  d.c.  240  V. 

It  was  reported  recently  that  anxiety  was  being  felt  in  Launces- 
TON  (Tasmania)  in  consequence  of  the  delay  that  has  taken  place  in 
the  delivery  of  a  new  750  kW  set  required  for  meeting  the  winter 
demand  for  electrical  energj'.  The  existing  plant  has  been  loadeo 
to  its  full  capacity-  at  times  of  j)eak  load. 

The  Imperial  authorities  had  decided  to  discontinue  the  working 
of  the  wireless  station  erected  during  tlie  war  at  Rose  Belle,  in 
M-AURiTirs.  but  as  a  result  of  representations  by  the  commercial 
community  i\,  is  believed  that  the  decision  may  be  reconsidered,  pro- 
vided that  the  local  Government  assume  financial  responsibility  for 
the  station. 

A  company  in  Ontario,  who  manufacture  and  deal  in  power- 
plant  equipment,  will  represent  United  Kingdom  manufacturers  of 
steam  or  electric  power-plant  machine  specialities  and  mechanical 
goods.  Particulars  may  be  obtained  from  the  Canadian  Government 
Trade  Commissioner's  Office,  Portland  House.  73.  Basinghall- 
street,  E.G.  2. 

Under  the  new  scheme  for  the  redistribution  of  portfolios  in  the 
GovERNStENT  OF  INDIA,  the  administration  of  the  Posts  and  Tele- 
graphs, Aviation  and  Telephones  will  be  controlled  by  the  Public 
Works,  Stamps  by  the  Commerce,  the  Peace  Treaty  and  Clearing 
House  by  the  Legislative  Departments.  The  Railway  Committee 
recommend,  however,  that  Posts  and  Telegraphs  should,  with  the 
railways,  be  under  the  control  of  a  proposed  Member  for 
Communications. 

A  manufacturers'  representative  established  at  Weixington  is 
desirous  of  obtaining  the  representation  for  the  whole  of  New 
Zealand  of  United  Kingdom  manufacturers  of  electrical  generating 
plant,  transformers,  pelt«n  wheels  for  hydro-electrical  installation, 
switches,  switchboards,  insulators,  electrical  accessories,  electrical 
travelling  cranes,  copper  cable,  electrical  lamps,  constructional  steel 
work,  bridges,  etc.  Eeferen^  No,  176,  Particrdars  from  the 
Department  of  Overseas  Trade. 

The  State  Government  has  recently  been  approached  in  regard  to 
the  raising  of  capital  for  re-starting  the  carbide  works  at  Elec- 
tbona,  near  Hobart  (Tasmania).  The  company  owning  the  works 
proposes  to  issue  £140  000  short-dated  8  per  cent,  debentures,  and 
has  asked  the  Government  to  subscribe  for  a  portion  of  the  issue 
and  guarantee  principal  and  interest,  the  Government  to  have  the 
right  to  acquire  all  the  assets  covered  by  the  debenture  deed  if  the 
company  fail  in  regard  to  payment  of  interest  or  redemption.  The 
assets  comprise  carbide  and  electrode  factories,  lands,  limestone 
quarries,  &c. 

In  order  to  encourage  the  use  of  electric  foundries  in  Brazil,  the 
in"!!?^"^   '^  considering   granting   a  subsidy   of   200   contos   of   reis 

(£10  000)  to  each  of  the  first  three  electric  foundries  to  be  established 

in  Brazil, 

According  to  the  Dutch  Consul  at  Zurich,  Swiss  glow-lamp 
jrAKERS  and  electrical  contractors  are  suffering  from  an  increased 
scarcity  of  orders,  and  makers  of  porcelain  for  electrical  purposes 
have  been  compelled  further  to  reduce  their  production. 

Accordmg  to  the  Westphalian  newspapers,  the  new  TRUST  formed 
BY  Keupp's,  the  General  Electricity  Companv,  the  Rhenish  Metal- 
works  and  the  Wolff  Company  has  further  plans,  which  include 
the  absorption  of  four  new  coal  and  engineering  concerns,  thus 
making  the  trust  equal  in  magnitude  to  the  Stinncs'  electro-mining 
concern. 

The  improvement  and  extension  of  railways  in  the  French  Zone 
OF  Morocco  is  shortly  to  be  undertaken.  The  question  of  the 
electrification  of  the  railway  system  is  under  consideration,  but  to 


begin  with  it  is  stated  that  motive  power  will  be  supplied  by  steam 
locomotives.  If  the  indications  of  a  Moroccan  oilfield  are  proved 
correct,  oil-burning  engines  will  probably  be  used. 

It  is  reported  that  in  connection  with  the  operation  of  H3GH 
tension  electricity  undertakings  in  Switzerland  in  1920  there 
were  80  accidents,  compared  with  53  in  the  previous  year.  Of  the 
88  persons  involved,  25  were  members  of  the  engineering  staff  and 
33  were  engaged  in  installation  work.  There  were  41  deatns  (against 
29  in  1919),  including  27  from  touching  parts  of  apparatus  under 
high  tension  and  14  under  low  tension. 

It  Ls  reported  that  the  Municipality  of  Vienna  has  concluded  an 
agreement  with  a  company,  in  which  all  the  great  Viennese  bankere 
will  participate,  for  the  supply  of  electrical  energy  to  the  capital  by 
means  of  water  power  obtained  from  the  river  Ybbs.  Plans  for  the 
preliminary  work,  which  will  start  in  October  and  must  be  com- 
pleted by  June,  1926,  have  been  approved.  It  is  anticipated  that 
the  scheme  will  cost  10  000  000  000  crowns.  / 

It  is  reported  that  the  dispute  between  the  United  States  and 
Japan  over  the  Yap-Guam  Submarine  Cable  will  ppobably  be  settled 
on  the  following  terms  :  The  United  States  will  receive  full  control 
of  the  Yap-Guam  cable,  including  the  landing  at  the  Yap  end. 
The  United  States  will  recognise  the  Japanese  mandate  over  the 
island.  The  control  of  the  cable  from  Yap  to  the  Dutch  island 
of  Menado  will  be  arranged  between  Japan  and  the  Netherlands 
Government. 

It  is  reported  that  German  trade  conditions  continue  to  improve, 
and  certain  industries  are  very  busy,  including  the  engineering, 
textile  and  paper  and  printing  trades.  The  railway  rolling  stock 
works  have  received  large  foreign  orders,  and  the  electrical  com- 
panies are  also  enjoying  a  boom,  which  is  mainly  due  to  foreign 
buying.  The  Electrical  Foreign  "Trade  Board  has  found  it  necessary 
to  issue  a  warning  declaring  that  the  hea\'y  fall  in  the  mark  has 
stimulated  exports.  German  exporters  are  therefore  recommended 
to  put  up  their  mark  prices  to  foreigners  or  to  insist  on  invoicing 
in  the  buyers'  currency. 

The  amalgamation  of  electrical  companies  continues  to  be  the 
order  of  the  day  in  Germany,  The  Ostpreussen  Aktien  GeseUschaft, 
which  was  recently  formed  to  take  over  the  undertakings  of  the 
Uberlandzentrale  Ostpreussen  A.G.  and  the  Ostpreussische  Kraft- 
werke  A.G.,  has  increased  its  capital  to  150  000  000  mftrks,  and  the 
German  Republic,  Prussia,  and  the  province  of  East  Prussia  have 
each  taken  one-third  of  the  shares.  In  addition,  loans  (without 
interest)  of  50  000  000  marks  will  be  made  to  the  company  by  the 
Republic  and  25  000  000  marks  by  Prussia. 

The  Belgian  ^Minister  of  Public  Works  calls  attention  to  the 
fact  that  tenders  for  contracts  are  frequently  accepted  in  the  interests 
of  the  Treasury,  despite  the  fact  that  they  deviate  from  the  pyre- 
scriptions  laid  down  in  the  specification  in  respect  of  the  materials 
to  be  used,  and  states  that  in  future  a  clause  will  be  inserted  in 
specifications  to  the  effect  that  any  tender  .«ent  in  by  contracting 
parties  which  does  not  conform  with  the  prescription  of  the  specifica- 
tion will  be  considered  null  and  void.  If  irregular  tenders  are 
submitted  despite  this  warning,  it  will  be  permissible  to  make  use 
of  them  in  the  examination  of  similar  undertakings. 

To  the  list  of  high-voltage,  direct-current  railway  electrifications 
already  in  successful  operation  is  soon  to  be  added  the  Paulista 
Railway  of  Brazil.  The  substitution  of  electricity  for  steam  as 
motive  power  on  this  road  is,  it  is  stated,  being  made  first  on  the 
division  between  Jundiahy  and  Campinas,  a  double-track  section 
45  kiloms.  (28  miles)  in  length.  However,  the  immediate  plans  of 
the  company  contemplate  the  extension  of  this  electrification  over 
the  adjoining  division  from  Campinas  to  Cordeiro,  a  distance  of 
72  kiloms,  (45  miles),  making  a  total  of  117  kiloms.  (73  miles). 
All  the  apparatus  and  equipment  is  of  such  design  and  capacity 
as  to  be  suitable  for  operating  over  the  probable  continuation  of  the 
electrification  to  Sao  Carlos,  an  overall  distance  of  206  kiloms. 
(128  miles). 

Plans  are  going  forward  for  the  electrification  of  the  railways  in 
Frs-LAND,  although  financial  difficulties  stand  in  the  way  of  a  speedy 
realisation  of  the  schemes.  According  to  the  Director-General  of 
the  State  Railways,  electric  power  will  chiefly  be  applied  to  I  he 
railways  in  the  south,  where  it  is  more  difficult  to  obtain  wood  and 
the  question  of  water  power  is  easiest  to  solve.  The  railway 
svstem  will  be  divided  into  sections,  these  being  successively  electri- 
fied as  capital  becomes  available.  In  the  first  place,  the  section 
Rihimaki  (a  junction  to  the  north  of  Helsingfors)— Wiborg  will  be 
electrified.  There  is  a  large  amount  of  traffic  over  this  line  and 
water  power  can  be  obtained  in  the  immediate  vicinity.  Sections 
with  a  large  amount  of  local  traffic  will  then  be  electrified— e.?., 
those  in  the  neighbourhood  of  the  capital. 

Tests  re«»ntly  carried  out  by  Mr.  D.  J.  Price  and  H.  R.  Brown, 
of  the  U.S.A.  Bureau  of  Chemistry  (Washington,  D.C),  prove  that 
electric  lamps  are  the  safest  form  of  illumination  in  dust- 
laden  atmospheres,  and  the  hazard  involved  in  their  use  can  be 
eliminated  bv  proper  installation  and  protection.  Experiments  were 
made  with  coal  dust  and  grain  dust  in  an  explosion  chamber  to 
ascertain  whether  the  exposed  filament  in  a  broken  lamp  remained 
hot  long  enough  after  the  globe  is  broken  to  ignite  the  surrounding 
dust  clouds.  Dust  explosions  and  fires  can,  it  appears,  be  caused  by 
both  vacuum  and  gas-filled  lamps,  but  the  temperature  of  the  dust 
must  be  raised  at  least  150="  F.  above  the  maximum  temperature 
of  the  bulb  to  cause  ignition.  All  electric  lamps  in  places  where 
explosive  dust  is  present  should  be  equipped  with  vapour-proof 
globes  and  protected  by  heavy  guards  to  prevent  breakage. 
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Municipal   Electricity   Accounts. 

The  accounts  of  the  Weymouth  and  Melcombe  Regis  electricity 
undertakiriK  for  the  year  ended  March  31  show  revenue  £28  359 
(compared  with  £21981  in  the  precedin^j  year),  working  expenses 
£21673  (£18  748),  and  gross  profit  £6  686  (£3  233).  After  providing 
for  capital  chargcj!  the  net  profit  was  £1911  (compared  with  a  deficit 
of  £  1551).  Total  cost  per  unit  was  4.04d.  (3.74d.),  exclusive,  and 
5d  (4.77d.).  inclusive  of  capital  charges.  Maximum  load  was 
606  kW  (549  k\V).  and  load  factor  (22.6  (23)  per  cent.  Units  sol  1 
were  1202  591  (1110223).  Hejiting  apparatus  on  consumers'  pre 
mises  amounts  to  445  kW,  and  motors  to  1  459  h.p. 

The  accounte  of  the  Aberdeen  Municipal  Tramways  Department 
for  the  year  ended  May  31  show  tramway  revenue  £191  470,  com- 
pared with  £169  731  in  previous  vear,  and  working  expenses 
£157  585  (£141852),  leaving  gross"  profit  £33  885  (£27  879). 
Int<>rest  required  £1491  (£1526),  and  sinking  fund  £6  767 
(£6  364).  and,  after  providing  £23  833  (£22  616)  for  depreciation 
and  renewals  an4  £213  (£2  577)  for  special  expenditure,  thenetprotil 
was  £1  581  (compared  with  a  deficit  of  £5  203),  and  to  this  is  added 
net  profit  of  £762  on  the  motor  omnibuses  and  of  a  revenue  of  £3  842 
after  providing  for  working  expenses  and  interest.  Passengers 
carrieil  were  42  953  807  (compared  with  48  544  807),  and  car-miles 
run  2  307  260  (2  440  087).  Average  total  revenue  per  car-mile  was 
19-92d..  and  working  expenses  were  16-39d.,  in  both  cases  an  im- 
provement upon  the  previous  year. 

The  accounts  of  Oldham  Corporation  Electricity  Department  for 
the  year  ended  March  25,  1921,  show  total  revenue  £146  122  and 
expenditure  £102  802,  leaving  a  gross  profit  of  £43  319.  After 
providing  for  income  tax,  sinking  fund,  interest,  and  other  pay- 
ments, including  the  cost  of  change-over  mains  from  D.C.  to  A.C., 
£3  366.  and  purchase  of  meters,  £1  S35,  there  remains  a  net  profit 
of  £3  836.  The  credit  balance  of  £10  774  brought  forward  from 
March.  1920,  has  been  transferred  to  the  reserve,  leaving  a  credit 
balance  of  £9  836  to  be  carried  forward,  and  bringing  the  reserve 
up  to  £16  043.  The  total  units  sold  during  the  year  was  18  340  242, 
an  increase  of  1646  727  over  last  year.  The  maximum  demand, 
including  traction,  was  11 446  kW,  and  the  maximum  load 
10  996  kW.  The  l.t.  supply  mains  were  extended  9  148  yards,  and 
the  e.b.t.  mains  8  528,  bringing  the  total  length  of  l.t.  distributing 
mains  to  94  913  yards  and  of  the  e.h.t.  feeders  to  31  387  yards. 
Nine  consumers'  sub-stations  have  been  erected  during  the  year, 
and  alterations  to  existing  sub-stations  have  been  carried  out. 
Considerable  structural  alterations  have  been  made  to  the 
generating  station  building  in  preparation  for  the  installation  of 
new  plant. 


Catalogues,  Price  Lists,  &c. 

We  have  received  from  Belling  &  Company  a  number  of  leaflets 
illustrating  and  describing  their  numerous  electric  cooking  and  table 
appliances. 

Every  kind  of  silk  shade  for  electric  light  is  designed  and  manu- 
factured by  Charles  Selz,  83,  George-street,  Portman  Square,  W.  1. 
The  latest  booklet  issued  by  the  firm  contains  innumerable  illustra- 
tions, some  in  colour,  and  is  altogether  a  fascinating  production. 

A  descriptive  leaflet  relating  to  the  E.9952  "  Universal"  Portable 
Radiator,  one  of  the  97  "  Universal  "  domestic  labour  savers,  has 
just  been  issued  by  L.  G.  Hawkins  &  Company,  the  manufac- 
turers. The  radiator,  as  stated  above,  is  portable  and  will  fit  any 
electric  light  holder.  The  price  has  been  reduced  to  47s.  6d.  until 
further  notice. 

Sem.aphore  Ltd.,  2,  Bayley  Street,  Tottenham  Court  Road,  W.C.  1, 
have  is.sued  a  small  folding  card  giving  a  list  of  standard  sdzes  and 
prices  of  Semaphore  dry  cells  and  batteries.  Quotations  for  other 
sizes,  round,  square,  or  oblong,  for  every  purpose,  may  be  obtained 
on  application.  The  various  types  of  the  firm's  pocket  lamps, 
torches,  and  box  refill  batteries,  with  particulars  of  size  and  price, 
are  also  given. 

Wiring  contractors  and  supply  engineers  will  be  interested  in  the 
new  list  of  loop-in  HonsE  service  cutouts  which  has  been  issued 
by  Messrs.  W.  T.  Henley's  Telegraph  Works  Company,  Ltd..  Blom- 
field-strect,  London  Wall,  E.C.  2.  The  range  of  cutouts  described 
and  illustrated  have  been  designed  to  meet  the  various  require- 
ments in  connection  with  the  lighting  of  groups  of  houses,  and 
among  the  advantages  claimed  for  them  are  that  they  almost 
eliminate  the  use  of  joint-boxes  and  reduce  the  cost  of  "  opening- 
up  "  to  a  minimum. 

An  illustrated  booklet  has  just  been  issued  by  Siemens  Brothers 
&  Company,  Ltd.,  giving  particulars  of  the  ebonite  which  the  firm 
manufacture  in  very  large  quantities  in  the  form  of  rod,  tube,  sheet, 
and  moulding.*,  at  their  Woolwich  works.  Various  useful  tables  are 
given.  One  of  diameters  of  ebonite  rods  contains  78  different  sizes, 
varying  from  0156  in.  to  1  in.,  together  with  their  approximate 
weights.  The  dimensions  of  100  sizes  of  tubes,  varying  from 
•118  in.  X  039  in.  to  1032  in.  x  ■450in.,  are  also  given  with  their 
approximate  weight  per  100  metres,  and  the  firm  will  be  glad  to 
forward  the  complete  range  of  sizes  on  application.  Thirty-one 
sizes  of  ebonite  sheet,  the  thickness  of  which  varies  from  015  in.  to 
1000.  are  also  shown  in  table  form,  with  the  approximate  weights 
of  the  various  dimensions. 


Telegraph   and   Telephone    Notes. 

Herr  Anton  Stachel  has  been  appointed  departmental  head  of 
the  Austrian  telegraph,  telephone,  and  radio-telegraph  services. 

The  Republic  of  Poland  and  the  free  city  of  Dantzig  have 
adhered  to  the  Radio-Telegraph  Convention,  but  the  former  makes 
certain  reservations. 

The  Swedish  Telegraph  Administration  is  -experimenting  with 
a  system  for  connecting  the  ordinary  telephone  to  wireless  telephone 
installations,  so  that  a  wireless  call  at  any  time  can  be  connected  to 
the  wire  system. 

A  telegraph  money  order  service  between  the  United  Kingdom 
and  Cyprus  commenced  last  week.  A  feature  of  the  new  service  is 
that  the  telegrams  of  advice  may  be  sent  at  the  deferred  rate,  which 
is  one-half  of  the  full  rate.  The  full-rate  service  is  available  for 
cases  of  special  urgency. 

Any  APPAR.vrus  for  wireless  telegraphy  may  now  be  sold  (or 
purchased,  made,  or  held)  in  Great  Britain  (but  not  in  Ireland) 
without  permit  or  restriction.  The  Postmaster-General's  authority 
is,  however,  still  necessary  under  the  Wireless  Telegraphy  Act, 
1904,  before  any  wireless  apparatus  inay  be  installed  or  worked. 

The  Marconi  Company  is  fitting  two  wireless  telegraph  and 
TELEPHONE  SETS  On  board  Sir  Ernest  Shackleton's  ship  the  "  Quest." 
One  of  these  is  foa-  permanent  use  on  the  ship,  and  the  other  for 
base  work  on  land.  Their  range  is  about  100  miles.  The  Avro 
aeroplane  which  is  being  taken  with  the  expedition  will  also  be 
fitted   with  a  Marconi   wireless  telephone. 

The  total  length  of  aerial  telegraph  lines  in  Denmark  at 
March  31,  1920,  was  6  885  km  (4  269  miles),  and  of  submarine  and 
underground  cables  958  km  (about  510  nautical  miles).  The  total 
length  of  telegraph  and  telephone  conductors  was  63  633  km  (39  452 
milee).  The  number  of  State  telegraph  offices  was  624,  of  which 
82  were  also  central  telephone  exchanges.  There  are  nine  tele- 
phone companies,  possessing  745  929  km  (461  478  miles)  of  conductors 
and  with  203  888  subscribers.  All  the  figures  show  substantial 
increases  over  the  previous  year. 

A  new  public  telephone  exchange  named  Grosvenor  was  opened 
last  Saturday.  The  address  of  the  new  exchange  is  39,  South 
Audley-street,  Oxford-street,  W.  1,  and,  as  it  is  within  the  five-mile 
circle  from  Oxford  Circus,  it  is  within  the  local  fee  area  of  all 
exchanges  within  a  radius  of  ten  miles  from  Oxford  Circus. 
Grosvenor  Exchange,  which  has  up-to-date  central  battery  equip- 
ment, will  start  with  the  transfer  of  850  and  110  lines  from  Mayfair 
and  Gerrard  Exchanges  respectively,  and  two  weeks  later  another 
batch  of  200  lines  will  be  transferred  from  Mayfair. 

In  his  report  on  the  State  of  Brunei,  the  British  Resident  (Jlr. 
G.  E.  Cator)  states  that  during  1920  a  wireless  telegraphic  installa- 
tion, which  will  place  Brunei  in  communication  with  Singapore  and 
Europe,  was  under  construction.  Purchases  of  material  were  made 
in  England  on  behalf  of  the  Government  by  Mr.  F.  H.  Dupree,  of 
the  Singapore  Wireless  Telegraphic  Station,  from  the  Disposals 
Board  and  War  Office.  By  the  end  of  the  year  the  four  stations — 
Brunei,  Labuan,  Brooketon,  and  Temburong — ^liad  been  erected  and 
equipped,  and  were  to  be  ready  for  use  as  soon  as  the  balance  ,1 
the  material  arrived  from  England. 

The  French  Post  and  Telegraph  Department  has  been  experiment- 
ing with  aluminium  conductors  for  telephonb  cables.  Three 
cables,  which  were  lead-armoured  and  paper  insulated,  were  tried. 
The  first  consisted  of  112  pairs  of  conductors  of  128  mm.  diameter, 
the  second  of  twenty-eight  pairs  of  1  mm.,  and  the  third  of  seven 
pairs  of  2  mm.  No  difficulty  was  experienced  in  laying  the  cables 
or  drawing  them  into  the  conduits,  but  the  question  of  jointing 
required  a  special  study.  It  was  found  that  twist  joints  did  not 
give  good  results  from  the  electrical  point  of  view ;  soldering 
presented  various  difficulties  which  put  its  use  out  of  the  question  ; 
but  sleeve  joints  were  found  to  give  very  satisfactory  results. 

The  following  Exchange  message  from  New  York  has  been  widely 
published  in  the  daily  press  :— Mr.  J.  C.  H.  Macbeth,  the  London 
manager  of  the  Marconi  Wireless  Telegraph  Company,  startled  a 
luncheon  assembly  by  the  description  of  recent  wireless  experiments 
aboard  the  Marconi  yacht  "  ElectTa  "  in  the  Mediterranean,  which 
led  Mt.  Marconi  and  other  experts  to  believe  that  Mars  or  some 
other  planet  was  seeking  to  conimiinioate  with  the  woi'ld.  Mr. 
MacVieth  said  the  apparatus  intercepted  wireless  wave  lengths  of 
150  000  metres,  whereas  the  maximum  wave  length  produced  in  the 
world  to-day  is  14  000  metres.  He  said  th«  Tegularity  of  the  wave 
lengths  disproved  the  belief  that  it  was  due  to  electridal 
disturbances. 

The  Sydney  correspondent  of  the  "  Daily  Telegraph"  states  that 
Sir  Thomas  Hughes,  Chairman  of  the  Amalgamated  Wireless  Com- 
pany (the  Australian  representatives  of  the  Marconi's  Wireless  Com- 
pany) is  strongly  opposed  to  the  wireless  scheme  submitted  to  the 
Imperial  Conference,  on  the  grounds  of  inefficiency,  finance^  and 
defence.  The  company's  experimental  stations  in  Australia  are 
capable  of  receiving  direct  messages  at  all  hours  of  the  day  and 
■night  from  the  higli-power  stations  in  Europe.  The  company  also 
proposes  to  erect  a  high-power  station  in  Australia,  which  would 
bo  able  to  communicate  with  all  the  capital  cities  in  the  Common- 
wealth, and  would  have  a  range  of  12  000  miles,  thus  putting 
Australia  in  direct  communication  with  all  parts  of  the  world.  The 
company  is  willing  to  finance  tho  scheme  itself  or  in  conjunction  with 
the  Federal  Government.  It  is  understood  that  the  scheme  will  be 
reconsidered  by  the  Government  on  Mr.   Hughes's  return. 
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Patent  Record. 

SPECIFICATIONS    PUBLISHED. 

The  fotlpuring  abstract  frmn  some  ol  tht.  spetificationa  recently  published  have 
been  specially  compUed  by  Messrs.  M^wburn,  Ellis  &  Co.,  Chartered  Patent 
Agents,  70  and  72,  Chancery-lane,  London.  W.C. 

Complete  Specifications. 

139  514  Westinghouse  Lamp  Co.  Electron  tube  apparatus.  (27/2/19.) 
Comprises  an  electron-tube  liaving  an  electron-emitting  catliode. 
a  plate  cathode,  an  electron-accelerating  scren  electrode,  and  a 
gas  or  vapour  filling  capable  of  exhibiting  the  phenomenon  of 
resonance  potential,  in  which  the  said  screen  electrode  is  main- 
tained at  such  a  positive  potential  with  respect  to  the  other 
electrodes  that  the  phenomenon  of  resonance  potential  occurs 
whereby  the  rate  of  change  of  the  resultant  plate  current  with 
increase  of  screen  potential  is  zero. 

139  518  Westinghouse  Lamp  Co.  Electron  tube  apparatus.  (27/2/19.) 
Addition   to    139  514. 

141 688  Electrolytic  Zinc  Co..  of  Australia  Proprietary.  Ltd.  Elec- 
trolytic treatment  of  ores  containing  zinc  and  other  metals. 
(4/4/19.) 

141690  DuBiLiER  Condenser  Co..  Ltd.     Electric  condensers.     (11/4/19.) 

145  483  Lefevre.  P.  J.  M.  Ignition  magnetos  for  internal-combustion 
engines.     (27/3/19.) 

14S  570  Construction  Electriques  de  Belgique  Soc.  Anon.  Contact 
finger  for  rheostats  and  other  similar  electrical  apparatus. 
(2/4/19.1 

148  835  Diamond  Electric  Spe-ialities  Corporation.  Electric  flash- 
lights and  tlie  like.     (2/5/18.) 

151  959  Magneto  Belge  Soc.  Anon.  Lighting  magnetos  for  bicycles  and 
the  like.     i2/10'19.) 

156  070  Melotte,   A.     Means  for  electrically  driving  the  bowls  of  centri- 

fugal  separators.     (26/12/19.) 

157  238  Be.ndmann.  H.  P.     Electric  arrester.     (9/8/19.) 
161  164  Reed.  R.  R.     Electric  furnaces.     (27/3/20.) 

165  460  Withers.  J.  S.  (Cox.  K.  C).  Electro-magnetic  recording  appara- 
tus for  telesraph  circuits.     (18'9/18.) 

163  470  Barry.  H.  A.  L.,  &  Taylor.  A.  M.  Methods  of  and  means  for 
reducing  the  Jagging  current  on  alternating  current  systems 
supplying  induction  motors  and  the  like.  (15/9/19.)  Addition 
to  152  703. 

165  476  Lamkin,  A.  E.  Electric  distributing  switches  for  ignition  pur- 
poses.    (29/10/20.) 

165  498  Hodges.  H.  C.  Apparatus  for  charging  and  discharging  electric 
storage  batteries.     (25,2/20.) 

1G5  512  British  Thomson-Houston  Co..  Ltd.  (General  Electric  Co  ) 
X-ray  apparatus.      (23/3/20.) 

ISS  514  Dennett.  W.  S.     Electric  motors.     (24/3/20.) 

155  516  Kay,  J.,  &  Jennings,  J.     Telephones.     (25/3/20.) 

165  517  Palmar.  H.  J.,  &  The  Telephone  Manufacturing  Co.,  Ltd. 
Selector  switches  for  telephones.     (25/3/20.) 

165  535  Lovelock.  H..  &  Try  &  Sons,  Ltd.,  T.  Electrolytic  deposition  of 
iron     and    the    treatment    of     the     deposition     of     the    deposit. 


/20.) 


and 
(SO/3/20.) 
155  563  Bolton,  A.  E.  A.     Electric  overload  circuit  breakers 
165  569  Automatic    Telephone    Manufacturing    Co.,    Ltd.,    Savin.    J 

Smith,    S.    E.     Call-indicators    for    telephone    systems.     (4'4;20) 
129  563.) 
V.  J.,  &  Allbright,  L.  3.     Electric  burglar  alarms. 


(Addition  ; 
165  621  Allbright. 

(13/5/20.) 
165  623  Mummery.    C.    S..    &    Ever    Ready   Co.    (Great    Britain).    Ltd 

Electrical  cells.     (14/5/20.) 
165  626  Solomon.    G..    Garrard,    C.    C,    &    Wilson,    W.     Electrit  motor 

controlling  switch  gear.     (17/5/20.) 
165  627  Uren,    G.   W.     Protective  fuses  for  electric  circuits.     (17/5/20) 
165  632  Ledwinka.  J.     Duplex  electric  welding  machines.     (20/5/20) 
165  634  Edwinka,  J.     Electric  transformers.     (20/5/20) 
165  655  Skinni.vgrove  Iron  Co.,  Ltd.,  &  Smith.  T.  R.     Electrostatic  plant 

for  depositing  dust   and   particles   from   gases. 
165  675  Taylor,  A.  E.     Inductance  or  reactance  coils.     (15/4/20) 
165  686  Clark,    W.,    &    Clares    Neo-Electkic    Devices,    Ltd.     Electrical 

measuring  instruments.     (25/8/20.) 

Ltd.,  &  DowNES,  F.     Electrical  apparatus  for  rail- 
(21/5/20.)     Divided    application   on   162  553. 


720  Tyer  &  Co., 
way   signalling 


9  862 

9  874 

9  877 
9  881 
9  882 
9  892 

9  909 

9  910 


APPLICATIONS   FOR   PATENTS. 
April  4,  1921. 
Ingleby.     Variable-.speed     squirrel     cage     induction     motors     and 

generators. 
Campbell     &     Farmer.     Mechanical    and    electrical    railway    fog- 

signalhng  apparatus. 
Vernon.     Continuous  flow   apparatus   for  manufacture   in   solution 

of  pure  alkali.  &c..  by  electrolysis 
Callender's   Cable   &   Construction   Co.,    &   Wilson.     Switch    and 

fuse   contacts. 
Kirk.     Electric  burglar  alarms. 
Spagnus  &  Co.     Mounting  for  trolley  ijoles 


Engine         startii 
Electrically    heated    miifl 


Apparatus    for    suppressing 
vapour   rectifiers.     (10/4/20, 


Lambert.     Wind-driven  electric-generatin^ 
Metropolitan-Vickers        Electrical        Co 

mechanisms.     (2/4  20,    U.S.) 
Akt-Ges.    Brown,    Boveri    et    Cie. 

furnaces. 
Akt-Ges.    Brown, 

upper   harmonic 

Switzerland.) 

3rown,    Boveri    et    Cie.     „^„ ,„^    „ 

Yt'^^^ic^^'^S^-    '",  *^«    ^■'^-    circuit    of    metal    vapour 

(1O/5/20,    Switzerland.) 
Melloi^     Installation   apparatus   for  wireless  telegraphy. 
R    ^'^-   r°-   .E!«<^*>'on  discharging  device.     (22/10/20,    U.S.) 
g-  ^■-%-   Lo.  &  Taylor.     High  resistance  conductors. 

vehicles  McCp.eady.     Current  collecting  devices  for  electric 

nf^^^  *  P*rNTON.     Decorative  electric  devices. 
Oldham.    Galvanic  batteries. 
Oldham.     Pocket  electric  lamps 

M?^.^^^';??J''''^    Electrique.     Cut-outs.     (6/9/20.    France.) 
France  )  Electrique      Automatic  circuit  breakers.     (6/9/20. 

I  ii  8^Rr"lhit-''t';1^g?a'^S! V.^'^^'™-"--^^''^"'^^'  '^-"p^- 

April  6.  1921. 
9  976  Mare.     Sound-transmitting  instruments 

9  984  Ateliers    DE    Constructions    Electriques    de    Charlfboi.     Railway 
signalling  devices.     (3/1/21,  Belgium  ) 

Jo  051  HallTo^sk^in?''pW  ^^^   frequency  duplex  signalling  system. 
, «  i;?i  ^     ^  **'   ^^KiNS,     irlu^   connections   for  electrir   rirrtlit^ 
10  057  Bairlocher.     Liquid  electric  controlled   ^'"'"'^   circuits. 
10  06D  Sperry.     Electric    relays      (13/11/14,    U.S.) 


9  911  Akt-Ges.    Brown, 


9  913 
9  919 

9  920 
9  921 

9  926 
9  933 
9  934 
9  951 
9  952 


10  168 
10  172 


10  183 
10  186 
10  213 


10  249 

10  261 
10  265 
10  274 
10  281 
10  324 
10  325 
10  326 


10  332 
10  341 
10  365 
10  372 
10  394 

10  396 
10  .397 
10  399 


April  6,  1921. 
Hill.     Electric  lamp  for  motor  cars  and  cycles. 
Killar.     Short-circuiting  electrical  devices. 
Gussin.     Attachment   for   automobile  dynamos   for   combining   the 

action  of  lighting  and  starting. 
ScoREY.     Apparatus  for  magnetising  steel  for  pennanent  magnets. 
Metropolitan-Vickers     Electrical     Co.      Switchboards.     (23/4/20. 

U.S.) 
RicHTER,  Bruner  &  Clark.     Electro-fining  glass  furnace.     (6/4/20, 

Igranic      Electric      Co.      (Cutler-Hammer     Manufacturing      Co.). 

Illumination  control  systems. 
Baerlocher.     Means  for  cooling  electric  machines. 
GES-FtJR      Drahtlose      Telegraphie.      High-frequency      telephone 

systems.     (9/4/20.   Germany.) 
B.  T.-H.  Co.   (G.  E.  Co.).     Insulated  conductors. 
NiOKiG.     Electric  burglar  alarm. 
TeLegraphan    Ges.     Device    for    automatically   making    and    break- 


an    electric    circuit    with    commencement     and 
speaking  currents.  &c.     (24/8,20.   Germany.) 
Taylor.     Regulation  of  h.t.  cable  systems. 

April  7,  1921. 
Mottershead.     Spring    contact    members    for    electric    circuits    c 

motor  vehicles. 
Gow.     Variable  rheostata.  &c. 

Flower.     Machine  for  undercutting  commutator  micas. 
Siemens  &  Laidlaw.     Telephones. 

AssERSON  &;  Carter.     Counting  mechanism  for  telephones. 
Round.     Wireless   telegraph   and   telephone  systems. 
Blondel.     Twin  audion  and  its  applications. 
Marconi's    Wireless    Telegraph    Co.     Reception    of    radio    signal 

(14/4/20.   U.S.) 

Anrii  8.   1921. 
Niblett.     Electrolytic  apparatus 

Dean-Osgood.     Holders  for  electric  lamps,  plugs.  &c. 
Webb  &  Wood.     Tumbler  switches. 

Keogh.     Electric  and  automatic  device  for  egg  testing. 
Metropolitan-Vickers     Electrical     Co.      Control    of    a.c.    motor; 

(17/6/20.   U.S.) 
Holden-Stone.     Electro-magnetic  machines. 
Goldsmith.     Adjustable   earthing  clip 
Marks      (Siemens-Schuckertwerke).        Apparatus      for     regulatin 

phase  compensation  for  a  synchronous  machine. 
(3iLVERLEY  &  HiGHFiELD.     Ccirmutators. 
B.  T.-H.  Co.   (G.  E.  Co.).     Electro-magnetic  switches. 
B.   T.-H.   Co.  &  CocKSEDGE._  Lighting  fixture 


of 


10  404 

10  416 

10417  „.    ^.-„.    ^„.  „   „„.„„„„„„.     „,6^..„^   „^.„,„. 

10  418  B.   T.-H.   Co.  &  Clinker.     Electron  discharge  devices, 

April   9.    1921. 
10  433  Joel.     Electric  machinery. 
10  441  &  10  442  Tucker.     Switches. 
10  462  Morgan.     Electrical  machines. 
10  472  HiGHFiELD.     Electric  lighting  systems. 

10  473  Saunders  Electrical  Co.     Vent-plugs   for  accumulators.  &c. 
10  478  WlLKINS.     Voltage    regulators. 
10  487  Hatcher  &  Rooke.     Electric  machines. 
10  498  Frost  &  Ebskine-Murray.     Electric  conductors. 
10  506  RIPPON.     Cartons  for  storage,  &c..  of  electric  lamp  bulbs,  &c 


April  11.  1921. 
Gas-filled   ii.candescent    lamps. 
Incandescent   lamps. 
Burgoyne.       Portable    electric 


10  520  Robinson. 
10  521  Robinson. 
10  526  Brand    &    Burgoyne.       Portable    electric    sanding     and     pla 

machine. 

10  550  WooDROW.     Switch,    r-jse.   &c.,   boxes. 
10  561  Haefely    (E.)    et  Cie      Transformers  for  high   voltages.     16/10/20 

Switzerland.) 
10  585  Marks       (Siemens-Schuckertwerke).         Regulating       asynchronous 
-,Ar«,      machine^  by  means  of  commutator  machine  arranged  behind. 
10  591  Adams.     Telephone  exchange  systems.     (13/5/20.   U.S.) 

Telephone    systems.      (12/4/20. 


10  595  GES.-FtJR    Drahtlose    Telegraphie, 

Germany.) 
10  597  Soc.     Industsielle    des    Telephones, 

circuits.     (18/11/20.    France.) 
10  599  Stegant.     Transformation    of    alternatin 

currents. 
10  614  Automatic     Telephone     Manufacturing 

(19/4/20,  U.S.) 

April    12,    1921. 
?!)5H?  Golden.     Protective  covering  for  electric  refill  batteries. 
10  638  Humphry.     Cartridge  fuse  for  electrical  circuits. 
10  639  Humphry\^^  Eajth^connectipndevices  for  pipes,  cables,  sheaths,  &c 

■"'"■  ""'    ~"  ""  °  '      apparatus    for    use   in    trains 


Amplifiers  for  •  telephone 
to  direct  pressures  and 
Co.     Telephone    systems. 


10  643  Ga 


gnalling.    &c., 


Electrical 
lactories.  &c. 

10  651     Toms.     Electrically   illuminated    hand   mirror. 

10  663  Stone.     Electric  lamp  holders,  &c. 

10  671  Hewittic   Electric   Co.     Electric   batteries.     (15/4/20     France) 

10  700  Metropolitan-Vickers    Electrical    Co.     Control    of    a  -c     motors 
(30/7/20,    U.S.) 

10  701  Metropolitan-Vickers    Electrical    Co,     Control    of    a  -c     motors 
(19/7/20,  U.S.) 

10  702  B.  T.-H.  Co.    (G.  E.  Co.)     Electro-magnetic  switches. 

10  705  Ireland.     Trolly  pole  safety  appliance  for  electric  tramcars.  &c. 

10  i30  HuTH   (Dr;  E.   F.)  Ges      Switch  arrangement  sending  and  receiv- 
ing low-frequency  oscillations.     (12/4/20,  Germany.) 

April  13,  1921. 
10  761  HossACK.     Galvanic  battery. 

10  765  Hindle.     Electric   baling   presses   for   loose   materials. 
10  770  Studica   GES.-FiJR.    Elektrisade   Belauchtung.     Illuminated   signs. 
10  776  Stewart,   Burn  &   Stainer.     Chronometric  switches,   &c. 
10  795^Humphrey  &  Hemprill.     Telephone  receivers. 
10  798  Dewhurst.     Electric  machines. 
10  799  Byrne.     Electrical    apparatus. 
10  802  Demont.     Contact-breakers    for    electrical    ignition    for    automobile 

engines. 
10  803  Bartholomew.     Telautography. 
10  822  AllmKnna      Svenska      Elektriska      Aktiebolaget      &      Peterse.v. 

Retarding  devices  for  relays. 
10  823  AllmKnna      Svenska      Elektriska      Aktiebolaget      &      Petersen. 

Inverse  time  limit  relays. 
10  849  Gelman.     Telephone  systems. 

April  14.  1921. 
10  883  Bosch     (R.)     Akt-Ges.       Control    devices    for   electric    generators. 

(3/5/20.  Germany.) 
10  892  Steel.  Peech  «&  Tozer,  Ltd.,  &  Holme,  Bowen  &  Brooke.    Control 

of  lifting  magnets. 
10  923  Cotton    &    Russell.      Transmitting,     receiving,     or     reproducing 

sound. 
10  935  Soc.  Anon-pour  l'Exploitation  des  Prooed^s  M.  Leblanc-Vickers. 

Three  electrode  bulbs  or  vahes.     (15/4/20.  Fiance.) 
10  958  Price      Electric  lighting  for  motor  cycles,  &c. 
10  959  Price.    Electric  machines. 
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September  9,    1921 


Tenders   Invited   and   Accepted. 


BoGNOR  Council  want  tendere  by  Sept.  15  for  wiring  five  houses 
and  three  flats.     Particulars  from  the  Council's  Electrical  Engineer. 

Saijord  Corporation  want  tenders  by  Sept.  13  for  tramway 
supplies  for  three  or  si.\  months.  Particulars  from  the  Tramways 
Manager. 

Bebmondsey  (London)  Guardians  want  tenders  by  Sept.  23  for  six 
months'  supply  of  electric  lamps,  &c.  Forms  of  tender,  &c.,  from 
the  Clerk,  283,  Tooley-street ,  London,  S.E.  1. 

Man-chester  Tramways  Committee  require  tenders  by  Sept.  13 
for  motors,  controllers,  and  trucks  for  tramcars.  Specifications  from 
Mr.  J.  M.  McElroy,  55,  Piccadilly,  Manchester. 

The  Government  of  Malta  wants  tenders  by  Sept.  15  for  the  supply 
of  single  phase  meters.  Forms  of  tender.  &c.,  from  the  Crown 
Agents  for  the  Colonies,  4,  Millbank,  London,  S.W.  1. 

Tenders  are  required  by  Sept.  14  for  wiring  the  Glan  Ely 
Hospital,  Fairwater,  near  Cardiff.  Specifications,  &c.,  from  the 
Secretarj',  Welsh  National  Memorial  Association,  Westgate-street, 
Cardiff. " 

WESTScrasTER  Guardians  want  tenders  by  Sept.  14  for  supply  of 
electric  lamps  and  fittings,  ironmongery,  &c.  Forms  of  tender  from 
the  Clerk.  Prince's-row,  Buckingham  Palace-road,  London,  S.W.  1. 

BrENOs  Aires  State  Bailwats  invite  tenders  by  October  ^1 
for  one  year's  supply  of  electrical  stores.  Specifications  are  ex 
pected  to"  arrive  at  the  Department  of  Overseas  Trade  at  the  end 
of  September. 

Tenders  are  invited  by  Durban  Corporation  for  supply  of  two 
500-kW  rotary  converters,  switchgear,  &c.  Tenders  to  Town  Clerk's 
Office.  Durban,  by  Sept.  28.  Specifications  at  the  Department  of 
Overseas  Trade. 

Wals.ux  Electric  Supply  Committee  want  tenders  by  Sept.  26  for 
the  supply  of  320  tons  and  the  laying  of  300  tons  of  c.i.  pipes. 
Specification,  etc.,  from  Mr.  E.  M.  Lacev,  12,  Victoria-street. 
London,  S.W.  1. 

Hampstead  Borottgh  CotJNcn,  invite  tenders  for  the  supply  of  oils 
for  the  Electricity  Station  for  six  months  from  Oct.  1.  Particulars 
from  the  Town  Clerk,  at  the  Town  Hall,  to  whom  tenders  by 
4  p.m..  Sept.  12. 

Tenders  are  required  by  Sept.  12  for  six  months'  supply  of 
electrical  fittings,  etc.,  to  the  Belfast  District  AsYi-trM,  Purdys- 
bum.  Forms  of  tender  from  the  Clerk.  Purdysburn  Asylum 
Committee,  Saintfield-road,  Belfast. 

Easibourke  Coi-poration  require  tenders  by  Sept.  26  for  a  water- 
tube  boiler,  fan  and  chimney,  feed  piunp  and  piping,  and  a 
2  500-kW  tmbo-alt«rnator,  with  condensing  plant  and  pipework. 
Specifications  from  the  Borough  Electrical  Engineer. 

Tenders  are  invited  by  Oct.  5  for  the  supply  of  bronze  wire 
(schedule  536)  to  the  Postmaster-General's  Dept.,"  State  of  Queens- 
land. Specifications.  &c. ,  from  the  office  of  the  High  Commissioner 
for  Australia.  Room  E  5,  Australia  House,  Strand,  W.C.  2. 

Wellts-oton  (N.Z.)  Corporation  re<)uire  tenders  by  Oct.  13  for 
two  water-lube  boilers,  with  feed-wat«r  heaters,  etc..  and  a  5  000- 
kW  turbo-alternator  with  condensing  plant.  Specifications  from 
Messrs.  Preece.  Cardew  and  Rider,  8,  Queen  Anne's-gate,  West- 
minster. S.W.  1. 

The  closing  date  for  the  receipt  of  tenders  for  the  supply  of 
132  sets  of  accumulator  cells  required  by  the  Victorian  GovERNsrENT 
Railways  (contract  No.  34  171)  has  been  extended  from  Aug.  31 
to  Sept.  28.     Specification  at  the  Department  of  Overseas  Trade. 

The  Victorian  Governjient  Railways  invite  tenders  by  Sept.  28 
for  the  supply  and  delivery  of  a  lifting-magnet  and  generating  set, 
with  control  apparatus  and  accessories  (contract  No.  34  241). 
Specifications  may  be  inspected  at  the  Department  of  Overseas 
Trade.  35,  Old  Qiieen-street,  S.W.  1. 

PETEHBOROrOH       CORPORATION       ELECTRICITY      DePARTJIENT       invite 

tenders  for  the  supply  and  delivery  of  a  quantity  of  paper  insulated, 
lead-covered  cables,  some  for  use  on  6  600-V  supply  and  some  on 
600-V.  Particulars  for  the  City  Electrical  Engineer,  Albert-place, 
Peterborough. 

~  The  date  for  receiving  tenders  for  the  supply  of  electric  light  and 
power  plant  for  Bulawayo  (Rhodesia)  Municipality  has  been  extended 
to  Oct.  12  if  tenders  are  delivered  to  Messrs.  Davis  &  Snper.  54.  St. 
Marv-axe,  London.  E.C.  3,  and  to  Nov.  15  if  tenders  are  sent  to 
the  'Town  Clerk. 

The  Australian  Postxiaster-General'r  Department.  Adelaide 
(S.  Australia),  wants  tenders  by  Oct.  12  for  2  750  yards  of  telephone 
cords,  120  hand  sets,  and  160  jacks.  Specifications  and  conditions 
of  tender  can  be  seen  at  the  Department  of  Overseas  Trade,  35,  Old 
Queen-street.  S.W.  1. 

The  Standing  .Joint  Committee  of  the  Glamorgan  Quarter  Sessions 
and  County  Council  require  tenders  by  Sept.  10  for  the  electric 
lighting  installations  in  Cwmgwracii  Police  Station  (contract  No.  6) 
and  in  Penrhiwceiber  Police  Station  (contract  No.  15).  Specifica- 
tions can  be  obtained  at  Glamorgan  County  Hall.  Cardiff. 

Tenders  are  also  invited  by  Oct.  12  for  the  supply  and  deli\'«ry 
of  galvanised  iron  and  steel  wire  (schedule  537) ;  and  by  Oct.  19  for 
the  supply  and  delivery  of  insulated  wire  (schedule  538)  to  the 
Postmaster-General's   Department,    State   of    Queensland.     Tender 


forms.  &c.,  from  the  office  of  the  High  Commissioner  for  Australia, 
Room  E  5,  Australia  House,  Strand,  W.C.  2 

The  Electrial  CoiuriTTEE  of  the  Corporation  of  Bristol  invite 
tenders  for  the  supply,  delivery,  and  erection  at  their  Feeder-road 
generating  station,  St.  Philips,  Bristol,  of  a  500  kW  rotary 
converter,  6  600  V.  a.c,  three-phase,  50  periods,  to  500  V  d.c. 
Specifications  and  forms  of  tender  from  Mr.  H.  Faraday  Proctor, 
The  Exchange,  Cam-street,  Bristol,  to  whom  tenders  by  10  a.m., 
Sept.  16. 

The  Rand  Water  Board  invites  tenders  by  Sept.  28  for  supply 
and  erection  at  the  intake  pumping  station,  Vereeniging,  of  two 
centrifugal  pumps,  direct-coupled  to  electric  motors,  one  10-ton 
travelling  crane,  and  the  supply  and  erection  at  the  main  pumping 
station  site  of  two  centrifugal  pumps  coupled  to  electric  motors. 
Specifications  of  the  Department  of  Overseas  Trade,  35,  Old  Queen 
street,  S.W.  1. 

Tenders  are  also  invited,  by  12  noon,  Nov.  7,  for  the  supply,  delivery, 
and  erection  at  the  Board's  Main  Pumping  Station,  Vereeniging,  of 
two  steam-driven  electrical  generating  sets  of  350  kW  capacity, 
each  complete  with  switchboards  and  all  accessories.  Tenders  to  the 
Secretary,  the  Rand  Water  Board,  Central  House,  P.O.  Box  1703, 
Johannesburg. 

The  Uruguayan  Board  of  State  Electrical  Stations  require 
tenders  for  four  electrical  generating  sets,  including  one  300  to 
325  kW.  3-ph..  50  cvcle  (2  000  V  between  phases),  one  175  kW, 
3-ph.,  50  cvcle  (6  600  V  beween  phases),  one  125  kW  and  one  100  kW., 
d.c,  three'-wire  2x230  V;  and  four  4-stroke  Diesel  engines,  one  for 
each  set.  Particulars  from  the  Department  of  Overseas  Trade,  35, 
Old  Queen-street,  London,  S.W.  1.     Tenders  by  Sept.  19. 

The  Secretary  of  the  New  Zealand  Public  Works  Tender  Board 
(Wellington)  invites  tenders  by  Nov.  1  for  the  supply  and  erection 
of  new  or  secondhand  auxiliary  plant  for  the  Rotorua  electric  supply 
as  follows  :— One  oil  engine  (200  to  250  B.H.P.)  and  one  three-phase 
50-cycle  alternator  of  190  kW  (power  factor  of  OS),  with  exciter,  &c. 

Tiie  New  ZE.ttAND  Public  Works  Department  also  call  for  fresh 
tenders  for  the  supply  and  erection  of  steel  pipe  lines  and  fittings 
required  in  connection  with  the  Mangahao  power  plant.  While  the 
quantities,  &c. ,  are  substantially  the  same  as  those  specified  in  the 
original  call  for  tenders,  some  of  the  conditions  appear  to  have 
undergone  modification.  The  closing  date  for  the  receipt  of  tenders 
in  Wellington  is  Nov.  1,  1921.  Specifications  can  be  inspected  at 
the  Department  of  Overseas  Trade. 

H.M.  Consul-General  at  Lourenco  Marques  reports  that  tenders 
will  shortly  be  invited  bv  the  Department  of  Posts  and  Telegr.aphs 
AT  Lourenco  Marques  for  the  supplv  of  4  200  iron  telegraph  poles 
(approx.  weight  177  lb.  or  180  lb),  15  000  g.-i.  insulator  stalks,  11  000 
g.-i.  insulator  brackets,  15,000  porcelain  insulators,  320  tons  g.-i. 
wire  (4  mm.),  and  90  tons  hard-drawn  copper  wire  (S.W.G.  No.  14). 
Tenders  (in  Portuguese)  by  Sept.  30.  Further  particulars  from 
Department  of  Overseas  Trade. 

The  Victorian  Railway  Commissioners  require  tenders  by 
Oct.  5  for  double-wheel  lathes  for  Jolimont  Workshops 
(Contract  No.  33  256),  bv  Oct.  19  for  d.c.  arc  welding  plant 
for  Jolimont  Woi-kshops  (Contract  No.  34  377)  and  armature 
winding  machine  with  electric  motor  and  starting  gear  (Con- 
tract ifo.  34  378).  bv  Oct.  26  for  1  120  cwt.  best  steel  boiler  plates 
(Contract  No.  34  342),  and  by  Nov.  2  for  storage  battery  with 
accessories  and  spares  (Contract  No.  34  229).  Specifications  and 
conditions  can  be  seen  at  the  Department  of  Overseas  Trade,  35, 
Old  Queen-street,  London,  S.W.  1. 

The  ADjnNiSTRATiON  of  the  South  African  Ratlvcays  and 
Harbours  invite  tenders  for  the  supply,  for  12  month.-,  ending 
Dec  51,  1922.  of  85  560  incandescent  train  lighting  lamps  (tungsten 
filament)  for  24  V.  8  to  10  c.p.  ;  8  125  engine  head  femps, 
150  W.  32  V  (gas-filled  12  W  type  with  concentrated  filament); 
50  472  incandescent  lamps  (tungsten  filament);  5  545  incandescent 
lamps  (carbon  filament).  Tenders  by  noon,  Nov.  7,  to  the  Secretary, 
Tender  Board.  South  African  Railway  Headquarters  Offices, 
Johannesbiu-gh.  Specifications  may  be  inspected  at  the  Department 
of  Overseas  Trade.  35.  Old  Queen-street,  S.W.  1. 

The  New  Zealand  Public  Works  Department  invite  tenders  for  the- 
manufacture,  supply,  and  delivery,  ex  ship's  slings  at  Auckland,  of 
six  sets  of  three-phase  air-brake  switches  suitable  for  operation 
upon  50  000  V  circuits  in  connection  with  the  Waikato  Electric 
Power  Scheme.  Tenders  to  the  Secretary,  Public  Works  Tender 
Board.  Wellington,  by  noon  on  Sept.  27.  'Telegraphic  tenders  akso 
accepted.  Specifications  at  the  Department  of  Overseas  Trade, 
55,  Old  Queen-street,  London.  S.W.  1.  A  copy  is  also  available  for 
loan  to  firms  established  in  the  provinces. 

The  Public  Works  Department  of  New  Zealand  invite  tenders 
for  the  supply  of  the  following  plant  required  in  connection  with 
the  Mangahao  electric  power  scheme  ;  Section  12  :  Three  water- 
wheels  of  6  450  B.ii.p.,  and  two  water-wheels  of  3  225  B.H.P..  com- 
plete with  governors,  couplings,  and  accessories;  Section  13:  Three 
6  000  kVA  and  two  3  000  kVA  alternating-current  generators ;  Sec- 
tion 14  :  two  three-unit  exciter  sets,  each  consisting  of  one  375  B.H.P. 
Pelton  wheel,  one  250  kW  direct-current  generator,  and  one  350  H.P. 
asynchronous  motor:  Section  15:  seven  4  000  kVA  single-phase 
transformers  and  accessories ;  Section  17  :  insulators  for  110  CKX)  V 
50-cycle  transmission  lines:  Section  18:  lightning  arresters  for 
operation  on  two  110  000  V  three-phase  transmission  lines:  Sec- 
tion 19;  switchboard,  switches,  and  accessories.  Tenders  to  the 
Secretary.  Public  Works  Tender  Board.  Wellington,  by  noon, 
Nov.  29.     Specifications  at  Department  of  Overseas  Trade. 
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Miscellaneous. 

An  increased  demand  is  reported  from  BraMiNGHAHi  for  electric 
laundry  irons,  and  vacuum  cleaners  operated  by  electricity. 

A  Licence  of  Right  in  the  case  of  Patent  15498/13  has  been 
granted  to  E.  V.  Hartford  for  "  Improvements  in  and  relating  to 
power-operated  brakes  for  vehicles." 

The  Can.\dian  Department  of  Customs  and  Excise  have  issued 
a  memorandum  ffontaining  Regulations  regarding  the  method  to  be 
employed  in  marking  or  stamping  imported  goods. 

The  third  Commercial  Fair,  the  annual  Samples  Fair  organised  by 
the  City  of  Brussels,  will  be  held  ne.xt  year  from  April  3  to  19.  iii 
the  e.xhibition  buildings  in  the  Jardin  du  Cinquantenaire. 

Inquiries  relating  to  the  Safeguarding  of  Industries  Act  should 
be  addressed  to  the  Assistant  Secretary,  Board  of  Trade  (Industries 
and  Manufactures  Department),  Great  George-street,  London, 
S.W,  1. 

The  Shipping,  Engineering,  and  Machineri  Exhibition  at 
Olympia,  London,  was  formally  opened  on  Wednesday,  and  will 
remain  open  until  the  28th  inst.  A  full  account  of  the  exhibits  will 
be  given  in  our  next  issue. 

The  first  School  of  Radiography  in  the  United  Kingdom  is  to  be 
opened  for  both  sexes  in  the  beginning  of  October  at  King's  College 
Hospital,  under  the  direction  of  Dr.  Knox.  The  course  of  study 
will  be  for  twelve  months. 

All  goods  sent  for  exhibition  at  the  Eastern  Samples  Faih, 
which  is  to  be  held  at  Lemberg  from  Sept.  25  to  Oct.  5,  will  be 
allowed  into  Poland  without  licence  and  free  of  Custom  duties,  on 
condition  that  they  are  removed  immediately  after  the  fair. 

Louis  John  Hunt,  electrical  engineer,  and  Sandtcroft,  Ltd., 
fornieirly  known  as  the  Sandycroft  Foundry  Company,  Ltd..  intend 
to  apply  for  an  extension  of  Letters  Patent  Ko."  6224/1906  for 
"  alternating  current  machines"  and  No.  15711/1906  for  "  windingi 
fof  a.c.  dynamos. 

Prof.  H.  Levy  will  deliver  an  address  on  "  The  Function  of  the 
Man  of  Science  in  Organised  Rese.^rch,"  at  5.30  on  Tuesday 
afternoon,  September  13,  in  the  new  buildings  of  the  Medical  School, 
Edinburgh  University.  The  address  will  be  followed  by  a  discussion 
to  be  opened  by  Prof.  H.  H.  Turner. 

The  Electrician  and  other  trade  and  technical  journals,  scien- 
tific and  technical  books,  trade  directories,  &c.,  published  by  Benn 
Brothers,  are  on  view  on  Stand  No.  316  (in  the  gallery  next  to  the 
band)  at  the  Shipping,  Engineering,  and  MacHinerv  Exhibition, 
which  opened  at  Olympia  on  Wednesday.  Among  the  books  on 
sale  are  "  Automatic  Telephone  Systems, "a  manual  in  two  volumes 
by  William  Aitken,  M.I.E.E.,  A.M.I.E.,  and  the  latest  edition  of 
the  "Electrical  Trades  Directory." 

The  balanc*  Sheet  of  the  Radio  Corporation  of  America  for  the 
year  ended  December  31,  1920,  shows  total  assets  amounting  to 
.?25  112  945,  including  ?8  901  675  for  plant  and  equipment,  and 
$10  107  982  for  patents,  goodwill,  contracts  and  franchises.  CuTa-ent 
liabilities  amounted  to  $1  883  227,  the  7  per  cent,  preferred  stock 
to  S13  525  870  and  the  common  stock  to  $9  611  392.  with  reserves  at 
S92  456.  During  the  year  the  South  American  Radio  Corpon-ation 
was  organised.  It  is  jointly  owned  by  the  Radio  Corporation  and 
Marconi's  Wireless  Telegraph  Company. 

An  inquest  was  held  at  Dewsbury  on  the  30th  ult.  into  the  death 
of  Edward  Braithwaite,  an  electrician  of  the  Yorkshire  Electric 
Power  Company,  who  received  a  fatal  electric  shock  while  fixing  up 
a  lamp.  In  returning  a  verdict  of  "  Death  from  shock,  by  being 
accidentally  electrocuted  while  fixing  an  electric  lamp."  the  Coroner 
commented  on  the  fact  that  the  lamp  was  a  dangerous  one.  It  was 
a  lamp  of  the  screw-cap  variety  with  a  one-hole  switch  in  which 
the  cap  was  alive  with  a  voltage  supplv  of  from  220  to  230  a.c.  It 
was  a  question  for  all  concerned  to  see  how  far  that  danger  of  the 
live  screw-cap  could  be  obviated. 

Under  the  auspices  of  the  Elliott  Social  Association  the 
employees  of  Messrs.  Elliott  Brothers  (London),  Ltd.,  of  Lewisham 
IVf'V  ,!""-^°"'^**^  animal  garden  fete  and  sports  on  Saturday  last,  at^ 
the  Colte  Grammar  School  Sports  Ground.  Eltham-road.  the  open- 
ing ceremony  was  performed  by  Mrs.  W.  0.  Smith,  wife  of  the 
cnairman  of  the  company.  A  long  programme  of  events  had  been 
arranged  and  some  keen  sport  was  witnessed  by  a  large  crowd 
i-specially  interesting  was  the  departmental  tug-o'-war,  all  the 
teams  being  very  evenly  matched,  and  a  great  final  saw  the  test 
room  beat  the  tool  room  by  two  pulls  to  one.  In  addition  to  'the 
.sterner  events,  the  lighter  side  was  well  cat-ered  for,  and  much 
amusement  was  caused  by  the  various  comic  competitions,  while  a 
number  of  events  were  reserved  for  the  children 

Ihe  prizes,  which  had  been  given  bv  the  directors,  were  pre- 
sented to  the  various  winners  by  Mrs.  L.  W.  Smith,  wife  of  one 
of  the  directors.     At  the  close  of  the  sports  dancing  was  indulged 

B^nrfnnT"";.,  K^,  P'^Vlv^/  ^l  "'«  Lewisham  Comrades  Militlry 
Band  under  the  baton  of  Mr.  E.  R.  Jennings  (late  K.R.R  )  The 
arragements  which  were  admirably  carried  out.  were  in  the  hands 
W,,/  w-  ,^-  u  Woodman  W.  F.  Beaden,  E.  J.  Griffin,  F.  C. 
?nn  1,^1,^'^°'^.'  ^""^  >•  ^-  P°^«"'  -"h'le  excellent  work  was 
done  by  the  ladies   committee  m  providing  light  refreshments.  &c. 


Companies'  Reports,  &c. 

The  directors  of  Davis  &  Timmins.  Ltd..  have  declared  an 
int^erim  dividend  of  6  per  cent,  per  annum,  tax  free,  on  the  ordinary 
shares  for  the  past  half  year. 

The  Direct  Spanish  Telegraph  Company  announces  an  interim 
dividend  at  the  rate  of  8  per  cent,  per  annum,  tax  free,  on  the 
ordinary  shares  for  the  half  year  ended  June  30,  in  addition  to  a 
10  per  cent,  dividend  on  the  preference  shares. 

At  the  half-yearly  meeting  of  the  Lan.arkshire  tramways,  held 
in  Motherwell  last  week,  the  chairman  (Mr.  R.  A.  Monks)  said 
that  the  first  three  months'  revenue  of  the  present  year  showed  an 
increase  of  £7  500  as  compared  with  last  year — an  increase  equal  to 
about  £30  000  per  annum.  The  coal  .stoppage  and  its  aftermath, 
however,  had  very  seriously  affected  the  revenue,  and  instead  of 
their  receipts  showing  an  increase  as  they  had  anticipated  of  about 
£20  000,  they  were  only  £4  000  m  excess  of  the  takings  for  tire 
corresponding  period  of  last  year.  Questions  were  put  in  relation 
to  the  supposed  negotiations  by  the  County  Council  for  the 
acquiring  of  the  undertaking,  and  a  shareholder  asked  what  sum 
had  been  given  by  the  Tramway  Company  as  the  price  of  the 
undertaking.  The  chairman  said  that  the  price  had  been  put  at 
£463  000.  The  County  Council  were  told  that  to  construct  the 
system  the  cost  of  material  alone  would  come  to  over  a  million  of 
money.  The  company  have  recently  paid  a  dividend  for  the  half- 
year  ended  June  30  at  the  rat-e  of  5  per  cent. 

In  moving  the  adoption  of  the  report  and  accounts  at  the  half- 
yearly  meeting  of  the  Tyneside  Tramways  and  Tramroads  Com- 
pany, Dr.  J.  T.  Merz,  who  presided,  said  that  the  traffic  receipts 
showed  an  increase  of  some  £1 181,  but  that  would  have  been  more 
had  it  not  been  for  the  reduction  in  the  holiday  traffic.  The  reserve 
fund  now  stood  at  £38  898,  which  was  le-sg  than  the  figures  of 
twelve  months  ago.  That  was  owing  to  their  having  taken  out 
of  reserve  some  £2  600  for  the  improvement  of  the  permanent  way. 
This  improvement  was  a  special  welding  process  which  they  were 
now  carrying  out,  and  which  would  probably  be  finished  this  year  so 
far  as  that  part  of  the  line  between  Newcastle  and  Wallsend  was 
concerned.  After  that  they  would  have  to  attack  the  North-road. 
Nearly  £4  000  had  had  to  be  expended  on  their  Bill,  the  purchase 
of  a  house  for  their  secretary  at  Wallsend.  and  on  car  sheds.  This 
was  the  largest  aggregate  outlay  of  the  kind  for  many  years. 
Interest  was  up  by  about  £500,  owing  to  the  debentures  now  bear- 
ing a  slightly  larger  rate  of  interest,  but  specially  owing  to  their 
being  paid  free  of  income  tax.  The  decrease  in  the  amount 
available  for  dividend  was  £3  209.  It  was  proposed  to  pay  a 
dividend  at  the  rate  of  1^  per  cent,  for  the  half-year  on  the  Ordinary 
shares.  They  would  meet  the  decrease  by  carrying  to  reserve  £1  000 
less,  carrying  forward  £870  less,  and  paying  £1  339  less  in  dividend. 
The  principal  item  they  had  to  look  at  in  their  balance  sheet  was 
that  the  invested  fund  was,  unfortunately,  not  equalleJ  by  the 
tangible  reserves,  owing  to  the  fact  that  they  had  to  absorb  a 
certain  amount  of  reserves  to  finish  the  tramway.  On  the  other 
hand,  their  cash  in  bank  ,^nd  in  hand  was  up  by  about  £5  000.  For 
the  current  half-year  the  prospects  were  uncertain.  There  was,  how- 
ever, some  indication  that  things  %vere  improving.  A  dividend  at 
the  rate  of  5  per  cent,  per  annum  (less  tax)  on  the  Preference  Shares 
and  3  per  cent,  per  annum  (less  tax)  on  the  Ordinary  Shares,  payable 
Sept.   1,  was  declared. 

Meetings  of  the  holders  of  the  First  Mortgate  Gold  Bonds  and  of 
the  Preference  shares  and  Ordinary  shares  of  Compania  de  Elec- 
tricidad  de  la  Provincia  de  Buenos  Aires,  Ltd.,  were  held  last 
week  by  order  of  the  Court  to  consider  a  scheme  of  arrangement, 
prepared  by  Mr.  B.  H.  Binder,  the  receiver  and  manager. 

Mr.  Binder  stated  that  he  had  been  appointed  receiver  and 
manager  on  Jan.  16.  1920,  and  that  the  scheme  had  been  prepared 
after  conferences  with  the  larger  security  holders.  He  submitted 
figures  showing  that  the  company  had  improved  and  extended  its 
business,  and  increased  both  its  gros.s  and  net  earnings  during  the 
receivership.  In  order  to  maintain  and  continue  this  improvement 
it  was  necessary  to  incur  further  capital  expenditure,  but  as  it  would 
be  difficult,  if  not  impossible,  for  the  company  to  raise  the  required 
funds,  it  was  proposed  in  the  scheme  that  the  capital  expenditure 
recommended  by  the  general  manager  to  be  carried  out  during  the 
next  three  years  should  be  provided  for  out  of  surplus  earnings. 

In  explaining  the  scheme  in  detail,  Mr.  Binder  pointed  out  that 
the  arrears  of  interest  to  Dec.  31  last  would  be  met  by  the  issue  of 
£174  044  of  new  Pre-Preference  shares,  and  that  a  similar  ainourit 
of  shares  would  also  be  issued  to  the  bondholders  in  respect  of  the 
reduction  in  the  bonds  of  20  per  cent.  This  reduction  was  to  be 
effected  by  reducing  the  nominal  amount  of  each  £20  bond  to  £16, 
the  difference  of  £4  being  the  amount  of  Preference  shares  to  be 
issued  for  each  £20  bonil.  By  this  means  the  amount  of  bonds 
outstanding  would  be  reduced  to  £695  176,  and  the  annual  interest 
charge  would  be  reduced  to  £696  176,  and  the  annual  interest  charge 
would  be  reduced  to  £34  800.  It  was  also  explained  that  the  fixing 
of  the  sinking  fund  for  redemption  of  Debentures  at  2  per  cent; 
of  the  reduced  amount  would  make  the  annual  sum  required  £13  924. 
This  sinking  fund  was  to  commence  only  in  1924,  and  then  to  be 
dependent  \vpon  sufficient  profits  having  been  earned  to  provide  it. 
When  the  scheme  was  passed  and  had  "been  approved  by  the  Court 
the  reduced  amount  of  bonds  would  rank  for  interest  in  cash  as 
from  Jan.  1,  1921,  and  the  first  payment  of  interest  from  that  date 
to  Oct.  1,  1921,  the  dat«  of  the  next  coupon,  would  be  paid  as  soon 
as  possible  thereafter.  The  scheme  was  approved  by  both  the 
shareholders  and  the  bondholders. 
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COMMERCLA.L    INTELLIGENCE. 

Tht  follounnff  information  is  taken  from  -printed  reports,   but  ue 
cannot  be  responsible  for  any  errors  that  may  occur. 

London  Gazette. 

Bankruptcy  Information. 

BARRACI.OUGH,  Frank,  journeyman  engineer,  rec^iding  at  55, 
Wellington-road,  Eccles,  Lancashire,  formerly  residing  and 
carr.viug  on  business  as  an  electrical  and  mechanical  engineer 
at  '■■  Kast-cliffe,  Lightcliffe,  near  Halifax,  and  prior  thereto  at 
■■  The  Gables,,"  Bailifle  Bridge,  near  Brighouse.  Date  of 
Receiving  Order,  Aug.  30.     Debtor's  petition. 

Notice  of'Dividends. 

GLADWIN,  John  William.  81,  Burcot-road,  Meersbrook,  Sheffield, 

and    1a,'  Meersbrook    Park-road,    Sheffield,    electrical   engineer. 

Amount  per  £,  8d.,  first  and  final,  payable  Sept.  12,  offices  of 

'      I'oppleton,  Appleby    and  Turner,  155,  Norfolk-street,  Sheffield. 

Notice  of  Intended  Dividends. 

DOUGHERTY,  Samuel  Horace,  electrical  engineer,  53,  Warr.n- 
road,  Southport,  carrying  on  business  at  106,  Kensington,  Liver- 
pool, and  latelv  at  "36,"Renshaw-street,  Liverpool,  under  the 
style  or  firm  of  The  Mersey  Electric  Company.  Last  day  for 
receiving  proofs,  Sept.  21.  Trustee,  Herbert  William  Bowler, 
30,  North  John-street,  Liverpool. 

PRIVATE    MEETING. 

[Inclusion  under  this  heading  does  not  necessarily  imply  failure. 

Many  private   vie.etings   are  j^alled  merely  for   the   purpose   of   the 

debtor  consulting  his  creditors  as  to  his  position  when  he  may  not 

be  insolvent.] 

SUTTON-IN-ASHFIELD  MOTOR  AND  ELECTRICAL  EN- 
GINEERING CO.,  LTD.,  SuUon-in-Ashfield.— In  pm-suance 
of  the  provisions  of  the  Companies  (Consolidation)  Act,  a 
meeting  of  the  creditors  of  the  above  was  held  recently  at 
Nottingham.  Mr.  J.  Keetley,  C.A.,  of  King  John's  Chambers, 
Bridles^ithgate,  Nottingham,  submitted  a  statement  of  affairs 
showing  ranking  liabilities  of  £5  404,  Of  that  amount  £1  668 
was  due  to  unsecured  creditors,  and  £3  736  represented  an 
unsecured  amount  due  on  debentures.  The  assets  were  esti- 
mated to  realise  £15  415,  from  which  had  to  be  deducted  £61 
-  for  preferential  claims  and  £7  008  due  to  the  first  debenture 
holders,  'i'his  left  a  balance  of  £8  346  to  meet  the  claims  of 
the  second  debenture  holders,  which  amounted  to  £12  081.  The 
balance  w.is  insufficient  to  fully  discharge  the  claims  of  the 
second  debenture  holders,  who  were  unsecured  for  £3  736.  The 
issued  capital  of  the  company  w^as  5  226  preferred  Ordinary 
shares  of  £1  each  and  525  deferred  Ordinary  shares  of  Is.  each, 
or  a  total  of  £5  252  5^•.  As  regarded  the  contributories,  the 
deficiency  was  £10  655.  The  company  commenced  trading  in 
November,  1919,  and  had  carried  on  business  at  a  lose.  About 
a  month  earlier  the  bank,  who  held  the  first  debentures, 
objected  to  the  overdraft  being  increased,  and,  as  further 
moneys  were  not  available,  a  receiver  was  appointed.  The 
creditors  decided  to  confirm  the  voluntary  liquidation  of  the 
company,  v.ith  Mr,  Keetley  as  liquidator. 


Benn   Brothers'   Journals. 

Some  Features  of  the  Curuent  Issues. 

"  Cabinet  Maker  "  :  "  The  Photographing  of  Furniture  Window 
Displays";  "South  Africa  as  a  Market  for  Furniture";  "The 
Present  State  of  Old  English  Furniture." 

"The  Chemical  Age"  :  "Society  of  Chemical  Industry;  Notes 
on  the  Montreal  Meeting  "  ;  "  British  Association  :  Sir  T.  Edward 
Thorpe's  Address  "  ;  "  The  Laboratory  of  the  Living  Organism,  by 
Dr.  M.  O.  Forster." 

"  Farm  and  Home  "  :  "  Accounts  of  a  Southdown  Flock  "  ; 
"  Cattle  Fattening  " ;  "  Why  the  Cheddar  is  Popular," 

"  The  Fruit  Grower  "  (Special  Plantinc  Season  Issued  :  "  Problem 
of  Commercial  Growing,"  by  W.  E.  Bear ;  "  Preparing  the  Land  "  : 
"  Reviews  of  Leading  Nurseries." 

"  Gardening  Illustrated  "  (Special  Autumn  Bulb  Issue)  :  "  Daffo- 
dils in  the  Grass  "  (illustrated) ;  "  Propagation  of  Hyacinths  "  ; 
"  Hyacinths  in  Bowls  "  (illustrated). 

"  The  Gas  World  "  :  "  The  Gas  Consumers'  Commonest  Com- 
plaint ";  "  Application  of  Scientific  Methods  to  Increase  the  Effi- 
ciency of  the  Gas  Industry  "  ;  "A  New  Pipe  Joint." 

"  The  Hardware  Trade  Journal  "  :"  Gas  Lighting  Appliances  "  : 
"  The  Iron  and  Steel  Institiute  Meeting  at  Paris  ";  and  "  The  Art 
of  Knotting." 


New   Companies. 

The  following  list  is  compiled  from  information  supplied  by 
Messrs.  Jordan  and  Sons,  Ltd.,  company  registration  agents,  116 
and  117,  Chancery  Lane,  London,  W.C.  2. 

Jones  &  Pordes,  lyrn.  (176  414.)— Reg.  Aug.  22.  8,  Crawford- 
passage,  Farringdonrd.,  E.C.  1.  Manufacturers  of  electrical 
batteries  and  electric  novelties  of  every  kind.  Nominal  capital, 
£1000  in  1000  shares  of  £1  each.  Directors,  A.  E.  Jones  and 
j\L  Pordes.     Qualincation  of  directors,  £5. 

E.  Greenhalgh  and  Son  (Liverpool),  Ltd.   (176  528),  Investment 

.Buildings,    67,   Lord    Street,    Liverpool.        Registered     August    30, 

electricians.       Nominal  capital  £1000  in  1000  shares  of  £1  ea-h. 

Directors  :  T.   E.  K.  Greenhalgh  and  W.  F.  Brown.     Qualification 

of  directors  :  £100. 

British  Association  for  the  Advancescent  of  Radiology  and 
Physiotheraphy  (176  568).  Registered  Sept.  1.  Every  member  to 
contribute  a  sum  not  e.xceeding  £1  if  necessary.  Directors,  R. 
Knox,  38,  Harlev  Street,  W.  :  F.  Hernaman-Johnson,  0.  MacGregor, 
S.  G.  Scott,  Sir  A.  D.  Reid,  S.  Melville,  and  Agnes  Saville. 

Electrolux,  Ltd.  (176547).  Registered  August  31,  73,  Newman 
Street,  W.  1.  To  acquire  from  A.  B.  Electrolux,  Stockholm,  the 
trade  mark  "  Electrolux  "  and  the  goodwill  of  the  business  carried 
on  by  them  in  England,  and  to  carry  on  the  business  of  electricians 
Nominal  capital  £5000  in  5  000  shares  of  £1  each.  Directors  :  A.  L. 
Venner-Gren   (Chairman),  J.   Scrivener   (managing-director). 

TiSBUBY  Electric  Supply  Company,  Ltd.  (176  539),  Town 
Mill,  Salisbury,  Wilts.  Registered  August  30.  To  generate  and 
supply  electric  current  for  light,  power,  and  any  other  purpose  in  or 
near  Tisbury,  Wilts.  Nominal  capital:  £6  000  in  6000  ordinary 
shares  of  £1  each.  Minimum  subscription  :  90  per  cent.  Directors  : 
A.  J.  Fippard,  W.  W,  Kendall,  A,  B.  Randall,  E.  D.  Webb,  F.S.A. 
Qualification  of  Directors  :  £25. 


Forty  Years  Ago. 

(The  Electrician,  September  10,  1881) 

Electric  Light  at  Scarborough.— The  Brush  light  has  been 
tried  for  some  days  now  as  a  means  of  lighting  the  promenade  at 
Scarborough. 

Electric  Light  at  Norwich. — The  Town  Council  has  been  so 
pleased  with  Mr.  Crompton's  lamps  as  erected  in  the  market  place, 
that  they  are  about  to  extend  them  down  the  Prince  of  Wales's 
Road,  which  leads  towards  the  station. 

The  Electrical  Tramway  at  Paris. — Messrs.  Siemen's  electrical 
tramway,  which  runs  -right  into  the  Exhibition,  appears  to  be  a  great 
success,  people  being  very  anxious  to  be  transported  by  means  of 
the  mj'sterious  agency  which  our  friends  on  the  other  side  of  the 
Channel  have  named  the   "  Queen  of  the  Nineteenth  Century." 

The  Electric  Light  for  Rivers. — News  from  America  says  that 
amongst  the  latest  uses  to  which  it  is  proposed  to  put  the  electric 
light  is  the  illumination  of  rivers  to  permit  the  raiting  of  logs  at 
night.  The  Muskegon  Boom  Company  will  be  the  pioneer  in  this 
direction.  In  Baltimore  experiments  have  been  made  with  a  view 
of  illuminating  water  at  night  to  a  depth  of  200  feet.  Such  a  means 
of  illumination,  it  is  believed,  would  be  of  great  service  in  searching 
for  lost  treasure  and  drowned  persons,  in  raising  wrecks,  remo\'ing 
torpedoes,  and  in  other  subaqueous  labours. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electbician  "  are  at  8,  Bouvcrie  Street,  London,  E.C.  4.  Tele- 
grams: B'.nbroctic,  Fleet,  London.     Telephone:  City  9852  (5  lines). 

The  subscription  to  "  The  Er.EfTRiciAN  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Hates  can  be  obtained  on  application  to  the  Manager.  Adver- 
tisement copy  and  blocks  should  be  received  on  the  Friday  preceding 
date  of  publication. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Sept.  6. 

Copper —  Price.              Inc.             Dec. 

Best  selected                 per  ton  £70    0    0    £2     0     0          — 

Electro  Wirebars     . .       „  £75    0    0     £2  10    0          -^ 

H.C.  wire,  basis per  lb.  Os.  llxod-         to<1-              — 

Sheet „  Oa.  lljd.            |d.              — 

Phosphor  Bronze  iVire  {Telephone) — 
Phosphor-bronze 

wire,  basis Is.  ^-^d.            -fgd.             — 

Brass  60/40— 

Rod,  basis „  Os.     8d.              —                — 

Sheet,  basis ,  Os.  lOjd.            —                — 

AV'ire,  basis „  Os.  lljd.            —                — 

Pig  Iron — 

Cleveland  Warrants  .   per  ton  £6  15    0          —                — 
Galvanised        steel 

wire,  basis  8  SGW          „  £-'3     0    0          —          £2     0    0 
Lead  Pig — 

English £24    5     0          —                — 

•  Foreign  or  Colonial  . .       „  £23     5     0'         —          £0     2     6 
Tin- 
Ingot     £159  10    0    £6     0    0          — 

Wire,  basis    per  lb.  2s.  2fd.             ^d.             — 

Salammoniac. — Percwt.  053.-60s.  Copper  SiUphate. — Per  ton  £30. 

Suip^(Flower8).— Ton  £13.  Boric   Acid  (Crystals). — Per    ton 

„       (Boll-Brimstone). — Per  ton  £65. 

£13.  Sodium  Bichromate. — Per  lb.  7Jd. 

Sitlphuric  Acid  (Pyrites,  168°). —  Sodium  Chlorate. — Per  lb.  3id. 
Per  ton,  £9  17"s.  6d. 
Rubber. — Para  fine.  Is.  OJd.  ;  plantation  1st  latex,  Slid.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works.  Co. 
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Notes  of  the  Week. 

Problems   of   Physics. 

The  presidential  address  of  Sir  Edwaed  Thorpe  to  the 
British  Association  last  weiek  gave  a  fascinating  picture  of 
atomic  structure,  regarded  mainly  from  the  chemical  srtand- 
point,  though  he  was  careful  to  point  out  that  the  aim  of 
new  theories  must  be  to  provide  an  eocplauation  satisfactory 
alike  to  cheanists  and  physicists.  Peof.  Richaedson,  in  his 
address  tc'  the  physics  section,  devoted  himself  mainly  to 
physical  phenomena.  Einstein's  theory  he  regards  as  an 
extraordinary  triumph  for  pure  mathematics.  It  has 
attracted  much  public  attention,  but  it  is  really  only  one 
of  a  number  of  revolutionary  changes.  Amongst  these  the 
discoveries  being  made  by  Sir  Ernest  Rutheefoed  at 
Cambridge,  relating  to  the  structure  and  properties  of  the 
nuclei  of  atoms,  are  of  outstanding  importance.  The 
expulsion  of  hydrogen  nuclei  from  such  atoms  as  nitrogen 
and  phosphorous  on  bombardment  with  high-velocity 
helium  nuclei  can  be  proved.  Hence,  not  only  the 
natural,  but  the  artificial  transmutation  of  chemical 
elements  is  an  accomplished  fact.  After  these  preliminary 
remarks,  Peof.  Richardson  descended  a  little  way  from 
Mt.  Olympus,  and  turned  to  the  discussion  of  thermionic 
e>mission — apparently  quite  a  complex  problem.  It  is  now 
accepted  that  these  jDhenomena  have  not  a  purely  chemical 
origin,  but  there  are  still  many  features,  both  of  photo- 
electric and  thermionic  emission,  that  require  elucidation. 
Contact  electricity  also  appears  to  be  closely  related  to 
thermionic  emission.  Here  again  experiment  tends  to  dis- 
prove the  chemical  view.  Yet  another  interesting  specula- 
tion relates  to  the  nature  of  Rontgen  rays,  which  appear  to 
be  essentially  similar  to  ordinary  light  of  very  high 
frequency.  Thus  the  gaps  in  the  spectrum  are  being  all 
gradually  accounted  for,  and  there  are  now  few  regions 
where  unknown  qualities  of  radiation  exist. 
The   Laboratory   of  the    Living   Organism. 

Having   discussed   the  intricacies  of  recent  progress  in 
phys-ics  ^and     chemistry,     we    may    turn    to    the    address 


delivered  by  Dr.  Forstee  on  the  living  organism.  Although 
dealing  with  a  decidedly  abstruse  problem,  Dr.  Foester  con- 
trived to  invest  the  subject  with  the  glamour  of  romance. 
In  this  material  age  there  is  perhaps  justification  for  his 
condemnation  of  those  who  have  been  beguiled  into  study- 
ing chemisti-y  under  the  impression  that  it  is  what  is  termed 
a  good  thing."  Every  educated  citizen,  he  suggests, 
should  realise  the  intimate  part  that  chemistry  playa  in 
daily  life.  To'  the  average  man  breakfast  is  a  hurried  com- 
promise between  hunger  and  the  newspaper.  But  to  the 
chemist  it  is  a  daily  miracle  that  gains  rather  than  loses 
freshness  as  the  years  proceed.  In  the  more  technical  part 
of  his  address,  Dr.  Forstee  discusses  the  vegetable  alka- 
loids, chlorophyl  and  htemoglobin,  and  touches  on  what  is 
surely  a  most  poetical  series  of  substances — the  anthocyans 
or  pigments  of  blossoms  and  fruits.  Finally,  he  has  a  few 
remarks  to  make  on  the  importance  of  micro-biochemistry 
and  photo-synthesis.  De.  Foestee  naturally  emphasises  the 
part  played  by  chemistiy  in  physaology  and  plant  life. 
We  believe  that  in  time  to  co'me  the  relation  between 
electrical  phenomena  and  human  life,  at  present  imper- 
fectly understood,  will  be  possibly  regarded  as  an  equally 
important  field  of  knowledge. 

True   and   False   Economy. 

We  yield  to  no  one  in  tie  desire  to  see  economy  and 
economical  methods  practised  in  public  and  private  life,  but 
we  wish  to  point  out  once  more  that  not  every  item  of 
capital  outlay  a,voided  or  postponed  is  a  real  economy. 
The  facts  of  each  case  must  be  considered  on  its  merits, 
and  if  the  circumstances  justify  it,  then  a  progi-essive 
business  man  or  public  authority  should  not  hesitate  to 
incur  expenditure  if  there  is  a  likelihood  of  a  good  return 
oil  the  monetary  outlay.  We  are  led  to  make  these  remarks 
by  what  transpired  at  the  meeting  of  the  Manchester  Cor- 
poration last  week.  The  Electricity  Committee  wanted  per- 
mission to  borrow  a  further  -um  of  £1  466  743  for  the  new 
Barton  power  station,  but  at  first  there  was  a  great  out- 
cry against  the  proposal,  partly  on  account  of  the  largeness 
of  the-  sum   required   and   partly  on  the  ground  that  no 
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capital  expenditure  should  be  incurre<l  at  present.  For- 
tunately, Aldehman  Dagnall,  chairman  of  the  Electricity 
Committee,  is  a  good  business  man,  and  he  was  able  to 
convince  the  members  of  the  necessity  for  the  expenditure, 
the  proposal  being  ultimately  adoptetl  with  only  one  or  two 
dissentients.  Already  nearly  £2  000  000  has  been  expended 
on  the  scheme,  and,  as  the  contracts  are  on  a  sJiding  scale, 
the  Corporation  will  get  the  benefit  of  any  reduction  in 
wages  or  of  a  fall  in  raw  materials  in  the  shape  of  reduced 
contract  prices.  The  contracts  with  the  Metropolitan- 
Vickers  Company  represent  about  £\  500  000,  and  a 
stoppage  at  this  stage  wotild  be  disastrous  for  the  future 
cf  the  undertaking,  and  would  also  mean  a  claim  for  heavy 
damages  for  breach  of  contract.  IMoreover,  the  supply  of 
electricity  in  the  Manchester  area  is  not  adequate  to  the 
requirements,  and  any  postponement  would  simply 
aggravate  the  situation.  This  line  of  argument  was  suffi- 
cient for  the  hard-headed  business  men  of  the  Council,  and 
the  Electricity  Committee'  has,  therefore,  been  authorised 
to  proceed  with  its  scheme.  There  are,  however,  other 
local  authorities  in  the  country  who  do  not  take  an  equally 
sen.sible  or  long  view  of  things,  and  to  these  we  would  point 
out  that,  though  trade  may  be  a  little  depressed  at  present 
and  things  may  appear  somewhat  difficult,  there  are  clear 
signs  of  an  improvement,  and,  as  a  good  and  sufficient 
supply  cf  electricity  is  essential  for  cheap  production,  it  is 
a  real  national  economy  to  be  able  to  meet  manufacturers' 
requirements  when  the  trade  boom  comes,  aa  we  all  hope  it 
will  veiy  shortly. 

The   Olympia   Exhibition. 

The  varied  and  representative  character  of  the  exhibits 
at  the  Shipping,  Engineering  and  ilachinei^y  Exhibition, 
which  is  being  held  at  Olympia  this  month,  is  a  striking 
proof  of  the  optimism  of  the  British  engineering  manu- 
facturer, and  of  his  faith  in  the  future.  It  also  affords  a 
good  illustration  of  the  advance  made  since  the  lasit 
exhibition  in  1919.  On  this  occasion  there  is  no  Dutch 
section,  but  the  British  exhibits,  over  300  in  number,  are 
more  numerous  and  more  truly  representative  of  British 
industry.  There  are  many  fine  displays  of  electrically- 
operated  tools  and  transporting  machinery,  of  electric 
welding  plant,  of  electric,  telegraphic  and  telephonic 
apparatus,  &c.,  and  a  description  of  these  will  be  found  on 
another  page.  A  special  feature  of  the  Exhibition  is  the 
number  of  engineering  conferences  and  meetings  at  which 
papers  will  be  read  and  lectures  will  be  delivered.  Great 
prominence  appears  to  be  given  to  the  use  of  oil  as  a  fuel, 
though  this  is,  perhaps,  not  to  be  wondered  at,  in  view  of 
the  high  price  of  and  difficulty  in  getting  coal  during  the 
past  few  years.  Apart  from  the  commercial  and  business 
aspects,  the  Exhibition  has  also  a  distinct  educational 
value,  and  all  engineering  students  and  others  who  take  an 
interest  in  the  welfare  and  progress  of  our  greatest  and 
most  important  national  industry  should  pay  a  visit  to 
Olympia  this  month. 

More  Production  Essential. 

I.N  the  course  of  an  interesting  speech  at  the  opening 
luncheon,  Sir  Trevor  Dawson  pointed  out  that  the  many 
valuable  inventions  and  machines  shown  at  the  Exhibition 
should  assist  in  the  cheapening  of  mass  production.  The 
lowering  of  the  cost  of  production,  coupled  with  the 
improvement  of  exchange,  will  alone  enable  us  to  compete 
.successfully  with  the  favourable  economic  conditions  in 
other  European  countries.  The  crux  of  the  problem  is 
production     and    more    production.     Happily,    there    are 


signs  that  the  more  _  progressive  of  the  labour  leaders 
already  realise  this,  for  Mr.  Frank  Hodges,  who  has 
recently  been  indulging  in  some  candid  talk  to  the  Welsh 
miners,  has  told  them  that  their  salvation  lies  in  increased 
output.  Even  though  trade  may  be  depressed  at  the 
moment,  there  can  be  no  doubt  of  the  future  if  labour 
co-operates  in  the  development  of  industry.  There  are 
increasing  signs  that  the  traditional  commonsense  and 
foresight  of  the  British  working-man  are  be^nning  to 
assert  themselves,  and,  if  reasonably  good  relations  are 
once  established  between  capital  and  labour,  the  export 
trade,  which  is  so  important  for  the  nation,  will  rapidly 
revive. 

Welfare   Work   and   Factory   Lighting. 

Though  the  general  public  may  not  at  first  sight  appre- 
ciate the  connection  between  welfare  work  and  the  lighting 
of  factories  and  workshops,  our  readers  know  that,  as  a 
matter  of  fact,  lighting  has  an  important  bearing  upon  the 
health  as  well  as  the  safety  and  efficiency  of  workers.  In 
many  of  the  large  factories  and  works  the  owners,  realising 
the  advantages  of  an  adequate  and  efficient  lighting  system, 
have  reanodelled  and  modernised  their  lighting  arrange- 
ments, with  most  satisfactory  results  to  themselves  and  to 
their  workpeople.  Much  propaganda  work,  however, 
remains  to  be  done,  for  in  very  many  cases,  more  par- 
ticularly in  the  smaller  works,  the  lighting  is  still  bad  and 
inefficient.  This  is  partly  due  to  innate  conservatism  and 
partly  to  ignorance  of  the  value  of  good  illumination. 
Therefore,  we  gladly  welcome  the  pamphlet  on  lighting  in 
factories  and  workshops  recently  issued  by  the  Welfare 
Department  of  the  Home  Office.  Written  in  a  clear  and , 
somewhat  popular  style,  it  sets  out  in  a  brief,  though  cogent 
manner  tJie  bad  effects  of  defective  lighting  on  workers 
and  on  their  work,  and  gives  the  fundamental  requisites 
of  good  lighting,  the  methods  of  artificial  lighting,  the 
illumination  required  for  actual  work,  and  other  useful 
information.  Extraot-s  are  included  from  the  two  reports 
of  the  Departmental  Committee  on  Lighting  of  Factories, 
together  with  some  appropriate  illustrations  of  bad  and  good 
lighting.  In  our  opinion,  much  good  would  be  done  by  the 
distribution  of  this  pamphlet  among  works  managers,  fore- 
men, works  committees,  and  ot-hers  interested  in  the 
management  or  control  of  factories  and  workshops.  At.  all 
events,  it  will  give  them  a  clear  idea  of  the  disadvantages 
and  dangers  of  bad  lighting,  and  onoe  these  are  realised 
the  progress  of  modern  electric-lighting  methods  will  be 
efven  more  rapid  than  it  has  been. 

A   Telephone-Telegraph  Submarine   Cable. 

Recent  political  events,  of  which  we  know  too  much, 
have,  as  an  insignificant  sequel,  necessitated  an  interesting 
electrical  development  in  East  Prussia,  for  as  the  new 
Polish  "  corridor  "  cuts  off  East  Prassia  from  Pomerania 
a  submarine  cable,  170  km.  long,  has  been  laid  in  order  to 
avoid  any  possibility  of  an  interruption  in  communications 
between  these  two  German  possessions.  This  cable  is  to  be 
used  both  for  telephonic  and  telegraphic  pui-poses,  and  con- 
tains six  double-cores  for  the  former  and  three  single- 
cores  for  the  latter.  Single-core  working  for  telegraph 
]3urposes  was  chosen  partly  on  account  of  the  limited  space 
available,  and  partly  to  ensure  due  economy  in  copper. 
This  choice  was  also  largely  influenced  by  the  fact  that  it  is 
now  possible  to  reduce  electrostatic  and  electromagnetio 
'induction  effects,  and  so  avoid  trouble  from  disturbances 
of  this  character.  The  submarine  portion  of  the  cable 
pa.sses  under  the  Baltic  from  Leba  to  Tenkitten,  and  is 
connected  at   the  home  end  with  Hamburg,  Stettin,   and 
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Bei-liu,  and  at  the  outer  end  with  Kouigsberg.  Tlie  tele- 
phone cores  consist  of  copper  wire  1-45  mm.  in  diameter,  and 
two  copper  strips,  each  27  by  0-35  mm.  The-  telegi-aphic 
cores  consist  ol  three  copper  wires,  each  0-9  mm.  in  diameter. 
The  telephonic  core  is  wound  with  soft  iron-wire  02  mm. 
in  diameter  in  two  layers  and  with  three  layers  of  paper, 
which  bring  the  total  diameter  up  tO'  4-4  mm.  Each  tele- 
graphic core  is  wound  with  four  thicknesses  of  paper,  giving 
an  overall  external  diameter  per  core  of  52  mm.  The 
cores  themselves  are  covered  with  two  lead  coverings,  which 
are  separated  from  one  another  by  a  layer  of  compound. 
The  thickue,ss  of  the  lead  is  1-9  mm.,  and  an  interesting 
point  is  that  no  tin  has  been  used  in  its  composition.  The 
whole  cable  is  covered  with  a  lead  sheath,  which  is  pro- 
tected against  water  pressure  by  two  steel  spirals.  At 
intervals  of  2  km.  insulated  plugs  are  built  into  the  core 
for  localising  any  damage  that  may  occur.  The  average 
diameter  of  the  submarine  cable,  including  the  jute 
protecting  coverings,  is  52  mm.  Laboratoiy  experiments, 
which  were  conducted  on  the  cable  befoi^ei  laying,  indicated 
that  if  the  lead  were  of  sufficient  thickness  and  were 
hardened  by  the  addition  of  a  little  tin  the  risk  of  any 
breakdown  from  water  pressure  would  bei  reduced  to  a 
minimum,  but,  even  as  it  is,  experience  shows  that  tlie  cable 
will  be  fully  able  to  hold  its  own.  Apart  from  political 
reasons,  it  is,  of  course,  the  combination  of  telephone  com- 
munication and  telegraph  communication  on  the  same 
submarine  cable  that  makes  this  installation  interesting, 
and  its  operation  under  somewhat  unusual  conditions  will 
therefore  bei  watched  with  interest,  especially  now-  that 
increased  telephone  communication  between  this  country 
and  the  Continent  has  becoajie  a  vital  necessity. 

The   Cost   of   Power   Supply. 

It  is  interesting  to  find  that  the  views  of  American  elec- 
trical engineers  on  future  policy  with  regard  to  coal  costs 
and  their  effects  on  tariffs  correspond  very  closely  with  those 
which  have  recently  been  enunciated  in  this  countiy,  though 
in  some  ways  they  go  further  than  even  our  greatest 
reformers  are  inclined  to  do.  This  is  borne  out  in  a  paper 
read  recently  before  the  American  Institute  of  Electrical 
Engineers  by  Mr.  P.  M.  Lincoln,  who  considered  the 
question  of  the  increasing  cost  of  supplying  electrical  energy 
and  put  forward  suggestions  on  how  present  rates  should 
be  revised  to  counteract  increased  production  expenses.  He 
pointed  out  for  instance  that  increases  which  have  taken 
place  affect  both  the  operating  costs  and  the  fixed  charges. 
As  an  example,  turbo-generators  have  increased  in  price 
by  no  less  than  225  per  cent,  over  1914  rates,  while  motor 
generators,  transformers,  and  switchgear  are  also  very  much 
more  expensive.  The  result  is  that  steam  plant  costs  in 
cents  per  kWh  are  represented  by  a  figure  of  0  603  in 
1914,  and  by  a  figure  of  4  431  in  1920,  while  for  hydro- 
electric plants  the  figures  are  0542  and  1-450  respectively. 

The  Necessity  for  a  Coal  Clause. 

Mr.  Lincoln,  therefore,  considers  that  the  increases  in 
operating  costs  can  logically  and  conveniently  be  recognised 
by  increasing  the  energy  rate  at  which  power  is  sold  and  that 
this  is  most  fairly  done  by  the  incorporation  of  a  coal  clause 
in  the  power  contract.  On  the  other  hand,  the  necessity 
for  increasing  the  demand  portion  of  the  power  rate  is  not 
so  immediately  apparent  as  that  for  increasing  the  energy 
portion.  Nevertheless,  some  upward  movement  will 
eventually  be  necessary  here.  The  reason  for  this,  of 
course,  is  that  while  the  increased  cost  of  the  equipment  is 
not  without  its  effect  on  the  running  rate,  it  is  both 
economically  and  commercially  sound  that  the  fixed  charge 


should  be  based  on  the  actual  cost  of  the  plant  which  supplies 
the  consumer,  and  not  on  the  amount  of  equipment  which 
he  has  himself  installed.  This  necessitates  the  intro- 
duction of  power  factor  into  the  fixed  charge  part  of  the 
tariff.  In  our  opinion  this  is  rather  an  extreme  view,  and 
though  attractive  enough  at  present  will  lose  its  glamour 
when  prices  begin  to  fall.  Though  not  invariably  economi- 
cally sound  to  base  the  fixed  charge  on  tie  plant  installed, 
it  is  in  general  the  method  which  has  the  most  advantages. 

Expensive    Simplicity. 

In  a  detached  sort  of  way  we  have  often  drawn  attention 
to  the  design  and  construction  of  the  outdoor  substations 
which  are  becoming  an  increasing  feature  of  American 
electrical  practice.  We  say  detached,  because  we  have 
pointed  out  more  than  once  that  though  designs  of  this 
liind  offer  advantages  in  first  cost,  the  climate  and  other 
conditions  present  in  this  country  would  cause  any  saving 
on  the  capital  account  to  be  very  much  more  than  out- 
weighed by  heavy  items  in  the  revenue  portion  of  the 
balance-sheet.  There  is,  however,  yet  another  side  to  this 
question,  as  is  well  pointed  out  in  a  recent  number  of  the 
"  Elektrotechnische  Zeitschrift,"  where  attention  is  drawn 
to  a  tendency  to  elaborate  the  design  of  these  substations, 
so  that  their  fundamental  property  of  simplicity  is  entirely 
lost  in  the  process.  This  simplification  the  author  further 
considers  might  well  be  extended  to  switchgear  in  general. 
He  criticises  adversely  the  four-storey  type  of  switch  con- 
struction, where  disconnecting  switches  are  placed  on  one 
floor,  instruments  on  the  next,  switches  on  thei  third,  and 
so  on,  and  plumps  for  a  two-storey  erection  with  the  bus- 
bars and  disconnectors  on  the  upper  floor  and  everything 
else  below.  It  is  in  some  such  simple  way  that  the  outdoor' 
■  substation  began  its  career,  but  in  the  course  of  its  develop- 
ment it  has  become  plastered  over  with  all  sorts  of  ex- 
crescences, so  that  the  resulting  an-angement  is  not 
really- more  economical  than  the  substation  built  in  accor- 
dance with  the  usual  British  practice.  Whether  Ameri- 
can engineers  will  agree  with  this  dictum  is,  of  course,  open 
to  question.  But  there  is  this  lesson  to  be  learned  from 
the  arguments  put  forward  :  that  while  in  this  countiy 
safety  is  a  necessity,  elaboration  is  not,  and  that  it  may  be 
possible,  without  increasing  in  any  way  the  risks  to  human 
life,  to  design  both  generating  and  substation  switchgear 
at  a  less  cost  but  with  as  great  an  efficiency  as  many  of  the 
complicated  arrangements  which  are  at  present  employed. 
This  is  a  thought  for  the  designers  of  supei'-stations. 

The   Economies   of  Train   Control. 

The  Institution  of  Eailway  Signal  Engineers  is  to  be  con- 
gratulated on  its  recent  discussion  of  the  technical  side  of 
automatic  train-control.  The  whole  subject  is,  indeed,  one 
of  great  importance,  for  it  is  admitted  that  many  of  the 
railway  accidents  that  have  recently  occurred  would  have 
been  prevented  had  some  method  of  communicating  the 
position  of  the  signals  to  the  engine-driver  other  than  by 
the  usual  visual  means  been  employed.  Unfortunately, 
though  there  are  theoretically  many  excellent  ways  of 
doing  this,  most  of  them  seem  tc  fail  in  practice,  and  the 
experience  of  the  Institution  goes  to  prove  that  the  more 
the  subject  is  eixamined  from  the  operating  point  of  view 
the  more  difficult  it  becomes.  In  cur  view,  some>  of  this 
confusion  and  some  of  the  complications  which  it  induces 
arise  from  a  very  reasonable  doubt  in  the  minds  of  the 
signal  engineers  whether  the  cost  that  would  be  necessary 
to  install  any  one  of  the  possible  systems  would  be  worth  the 
complications  which  would  undoubtedly  follow,  or  would 
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be  offset  by  the  extra  benefits  to  l.it  and  limb  which  would 
thereby  be  obtained.  For  instance,  Mr.  Thorrowgood 
pointed  out  that  of  all  the  accidents  reported  on  iu  1920 
only  six  would  have  been  preventetl  by  automatic  train- 
control,  and  that  the  upkeep  costs  on  the  apparatus 
necessary  to  achieve  this  meagre  result  would  probably 
have  been  in  the  region  of  £750  000  a  year.  He  con- 
solidated his  arguments  that  everything  is  now  almost  as 
safe  as  it  ever  will  be  by  pointing  out  that  there  was  only 
one  collision  to  every  three  million  train-miles  run.  At 
first  sight  this  argument  is  so  strong  as  to  be  quite  water- 
tight. Nevertheless,  we  stick  to"the  view  we  have  always  held 
that  some  further  control  over  the  engine-drivers'  move- 
ments than  is  at  present  imposed  is  necessary,  and  we 
support  this  by  calling  attention  to  the  recent  unfortunate 
accident  at  Selby. 
The   Arc   as   a   Factor   in    Chemical   Analysis. 

An  interesting  account  of  the  use  that  can  be  made  of 
the  electric  arc  in  the  chemical  analysis  of  metals  is  given 
by  Mr.  W.  Roy  Mott,  of  the  National  Carbon  Co.,  Ohio, 
in  a  recent  issue  of  the  "  Transactions  "  of  the  American 
Electrochemical  Society.  Mr.  Mott  conducts  his  analysis 
by  drilling  a  hole  §  in.  in  diameter  and  depth  into  the 
positive  carbon  of  an  arc,  ordinary  high-grade,  enclosed 
arc  carbons  about  i  in.  in  diameter  and  not  containing 
more  than  01  per  cent,  of  ash  being  employed.  About 
J  gm.  of  the  substance  to  be  analysed  is  placed  in  this 
carbon  cup,  and  an  arc  taking  about  25  A  at  50  V  is 
started.  The  material  in  the  cup  is  then  devolatilised,  only 
the  most  refractory  residue  remaining,  the  more  volatile 
portions  condensing  on  the  lower  and  upper  carbon  iu 
beads,  mirrors  or  rings.  These  rings  consist  partly  of 
exceedingly  fine  particles,  with  the  least  volatile  close  to 
the  crat«r,  and  conclusions  as  to  the  volatility  can  be 
drawn  by  measuring  the  distance  of  the  deposits  from  the 
carbon  tips,  or  from  distinct  rings  of  iron  which  are  first 
deposited.  .  Mr.  Mott  has  conducted  a  series  of  experi- 
ments in  various  other  ways  slightly  modified  from  those 
just  described,  and  has  deduced  from  the  results  he  has 
obtained  a  series  of  boiling  points  of  the  various  refractory 
metals,  together  with  such  properties  as  odour,  vapour,  and 
flame  coloration,  which  allow  the  various  metals  to  be 
detected,  even  when  such  small  quantities  as  002  milli- 
grammes are  present.  The  method  is  both  rapid  and 
accurate,  and  appears  to  offer  exceedingly  good  prospects 
for  carrying  out  what  has  up  to  now  been  an  extremely 
difficult  problem. 

Results   from    Hereford. 

As  readers  of  The  Elf-ctrici.\n  well  know  the  Hereford 
Corporation  Electricity  undertaking  possesses  features  of 
interest  to  electrical  engineers  on  account  of  its  enterprise 
in  extending  electricity  supply  into  the  adjoining  rural 
areas.  Unfortunately,  this  enterprise  has  not  yet  had  its 
reward.  For  while  the  accounts  of  the  department  for  the 
year  ended  j\Iarch  last,  which  have  been  audited  by  a  firm 
of  accountants,  show  a  gross  profit  of  £3  751,  after 
paying  interest  and  sinking  fund  charges,  a  deficit  of  £491 
on  the  year  was  realised.  This  is  partly  due  to  the  increase 
in  the  fuel  cost  per  unit  from  0.33d.  to  0.47d.,  but,  never- 
theless, the  present  figure  is  still  probably  the  loiv-^t  in  the 
kingdom.  This  is  due  to  the  use  of  blast  furnace  coke  oven 
dust  as  the  sole  fuel.  Separate  accounts  are  kept  oi  the 
rural  supply  section  of  the  undertaking,  because  the  Trea- 
sury have  guaranteed  to  make  a  contribution  for  interest 
and  other  charges,  so  that  the  results  obtained  from  this 
work  are  easy  to  visualise.       Of  the  increase  ot  147  358  in 


the  total  units  sold  during  the  past  year,  the  consumers  on 
the  rural  mains  took  87  505.  Although  supply  has  only 
been  available  for  a  .short  time  there  are  already  49  con- 
sumers in  the  rural  districts,  and  it  is  stated  that  current 
is  being  sent  out  to  the  rural  mains  at  the  rat«  of  10  000 
units  a  week.  Extensions  of  the  mains  are  being  made  as 
required,  and  the  main  supply  line  to  Lydbrook  is  in  course 
of  erection,  so  that  the  demand  is  likely  to  increase  con- 
siderably. So  far  the  capital  outlay  on  this  work  amounts 
to  £31  692,  and  though  there  was  a  deficit  of  £1  827  on  the 
year's  working,  a  sum  of  £1  612  will  be  obtained  from  the 
Treasury,  making  the  actiial  loss  relatively  small,  and 
next  year's  accounts  should  show  a  profit. 

Electrical   Testing   in   Canada. 

Some  idea  of  the  predominant  position  occupied  by  elec- 
tricity as  an  illuminant  and  a  power  agent  in  Canada  may 
be  gained  from  the  figures  recently  published  by  Mr. 
Ormond  Higman,  director  of  the  Dominion  Electricity  and 
Gas  Inspection  Services  and  Laboratories.  In  the  year 
1896-7  the  number  of  electricity  meters  and  gas  meters 
tested  by  the  department  was  5  762,  and  16  987  respec- 
tively, but  in  the  year  ended  March  last  the  corresponding 
figures  were  223  062  and  99  319.  There  are  now  nearly 
a  hundred  inspectors  at  work  throughout  the  country, 
though  complaint  is  made  that  central  stations,  and  the 
electrical  industry  generally,  are  slow  in  taking  advantage 
of  the  facilities  offered  for  the  standardisation  of  instru- 
ments. The  main  testing  laboratoiy  is  at  Ottawa,  but 
two  branch  standardising  laboratories  have  been  established 
at  Vancouver  and  Winnipeg,  as  it  was  found  that  delicate 
instruments  were  affected  by  vibration  in  rail  transit.  Mr. 
HiGM.^x  states  that,  after  careful  obser^'ation  of  the  baneful 
effects  of  long  distance  travel  on  delicate  electrical  instru- 
ments, he  was  forced  to  the  conclusion  that  accuracy  could 
not  be  depended  upon  if  an  instrument  was  sent  by  express 
beyond  a  distance  of  500  or  600  miles. 

Water  Power   Problems. 

It  is  a  matter  for  congratulation  that  so  large  a  part  of 
the  proceedings  of  the  Engineering  Section  of  the  British 
Association  was  devoted  to  addresses,  papers,  and  dis- 
cussions on  water  power  development,  and  that  special 
attention  was  paid  to  Prof.  A.  H.  Gibson's  address,  of 
which  an  account  will  be  found  on  another  page  of  this 
issue  Water  power  development  is  a  subject  upon  which 
even  engineers  hold  vague  and  often  erroneous  opinions, 
while  the  view  of  that  wider  circle  of  the  public  to  whom  the 
doings  of  the  British  Association  are  primarily  intended  t« 
appeal  may  be  succinctiy  summarised  in  the  sentence  that 
this  country  is  far  behind  the  whole  world  in  hydro- 
electric practice.  The  cause  of  this  time  lag  is, 
in  accordance  wth  personal  predilection,  due  either  to  the 
Government,  the  trade  unions,  the  landlords,  the  electrical 
manufacturers,  or  those  responsible  for  managing  electricity 
supply  undertakings. 

Two    Important    Factors. 

In  reality,  however,  the  question  can  receive  no  such 
simple  solution,  and  it  is  therefore  worth  while  to  spend  a 
littie  time  in  discussing  this  slow  development,  if  it  be  slow, 
and  iu  disc-overing  what  are  the  obstacles  to  progress,  if 
there  are  any.  As  Prof.  Gibson  rightly  says,  the  problems 
-connected  with  the  development  of  water  power  are  partly 
technical  and  partly  commercial.  And  while  it  is  true 
that  he  sometimes  forgets  the  importance  of  this  dictum,  it 
is  these  two  factors  which  engineers  concerned   with  the 
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employiaeiit  of  water  power  and  those  many  classes  of  the 
community  which  are  increasingly  coiicerned  with  the  use 
of  power  for  industrial  and  domestic  purposes  must  ever 
beaj  in  mind.  That  general  problem  may,  in  fact,  be 
stated  thus :  Cheap  power  is  essential  for  ©very  industrial 
process,  cheap  power  in  large  quantities  over  long  and 
continuous  periods  is  required  in  certain  electro-chemical 
processes,  while  the  same  sort  of  load,  tiough  less  in 
quantity,  is  required  for  driving  pumps  in  mines  and  at 
watei-works,  and  we  hope  will  also  shortly  be  required  for 
certain  phases  of  the  domestic  load.  Can  this  cheap  power  l>e 
obtained  better  by  developing  what  water  power  we  possess, 
or  by  continuing  to  us©  our  present  fuel  resources  ?  If  it 
caJi,  in  what  proportion  can  it  be  so  used,  and  how  are 
we  to  set  about  using  it  as  economically  as  possible  ? 
Hydro-Electric  Conditions  in  Great  Britain. 
If  we  envisage  conditions  in  this  country  we  find,  as  has 
often  been  pointed  out  before,  that,  while  a  fair  amount 
of  waf/©T  power  is  available,  that  power  is  situated  in  the 
remote  fastnesses  of  Scotland,  Wales,  and  Dartmoor,  and 
is  then  generally  present  only  in  small  and,  taken  over  the 
year,  in  varying  quantities.  As  is  equally  well  known, 
the  industries  of  the  country  are  based  on  the  coalfields,  and 
to  utilise  such  water  powers  as  we  do  possess  without  a  re- 
orientation of  these  industries  would  require  an  expenditure 
on  transmission  lines  of  a  magnitude  which  is  not  economi- 
cally possible,  at  least  at  present.  It  would  render  the 
supply  liable  to  constant  interruption,  and  probably  at  the 
same  time  necessitate  by  reason  of  the  uncertainty  sO'  caused 
the  erection  and  us©  of  extensive  standby  steam  plant. 

A    Strong   Economic    Argument. 

It  is  this  economic  argument  which,  much  more  than 
statistics  of  coal  consumption  or  the  financial  advantages 
to  be  gained  from  the  use  of  water  power,  will,  w©  feel 
certain,  prevent  any  wide  departure  from  our  present 
methods  of  working.  That  this  is  so  is  perhaps  just  as 
well,  for  even  taking  at  its  face  value  Prof.  Gibson's 
somewhat  ingenuous  statement  that  the  water  powers  of 
the  United  Kingdom  are  capable  of  supplying  about 
"27  per  cent,  of  the  present  annual  demand  for  power,  it  is 
obvious  that  this  water  power  cannot  do  more  than  assist 
very  slightly  in  providing  the  energy  which  our  industries 
necessarily  require  and  will  continue  to  require  in  ever- 
growing quantities.  It  is  as  well  that  this  fact  should  be 
emphasised,  for  there  is  no  doubt  a  very  considerable 
opinion  exists  that  the  solution  of  some  of  our  pres©ut 
difficulties  in  the  generation  of  electricity  is  to  be  found 
in  the  wider  us©  of  what  water  power  we  have  at  our 
command,  and  that  engineers,  electrical  and  otherwise, 
cannot  be  held  blameless  for  their  lack  of  enterprise  in  this 
respect. 

An  exception  to  this  general  rule  in  this  country  may 
be  made  in  certain  cases,  which  Prof.  Gibson  very  fairly  de- 
tails, where  water  power  can  be  cheaply  and  easily  developed 
for  supplying  adjacent  communities  or  for  feeding  into  larger 
networks,  as  has  been  done  in  the  case  of  wast©  heat 
stations,  and  the  load  factor  of  a  wide  distribution  system 
thereby  improved.  :\Iany  schemes  of  this  character  are 
being  thought  out  in  Scotland,  and  for  both  economic  and 
technical  reasons  should  be  assured  of  success.  These,  how- 
ever, are  special  cases,  and  are  really  no  exception  to  the 
general  rule  w©  have  detailed  above. 

The    Water   Power   of  the    Empire. 
The  cold  water  which  we  have  thrown  on  the  opinions 
of  certain  enthusiasts  need  not,  however,   be  sprinkled  on 


the  very  much  wider  development  of  hydro-el  ectrio 
resources  which  may  before  long  be  expected  to 
take  place  in  other  parts  of  the'  Empire.  As 
Prof.  Gibson  shows,  in  nearly  every  dominion  and  colony 
large  water  powers  are  available,  and  in  nearly  ©very 
dominion  and  colony  it  should  be  possible  to  use  these 
powers  with  economic  success,  either  as  an  auxiliary  to  a 
steam  station  for  supplying  a  town,  in  conjunction  with 
railway  electrification,  or  on  large  electro-chemical  develop- 
ments. Under  such  conditions,  especially  where  coal  is 
scarce,  water  power  is  likely  tO'  become  of  evei'-increasing 
importance,  and  to  be  required  more  and  more  as  the 
resources  of  the  country  are  developed. 

Technical    Problems. 

So  far  we  have  dealt  entirely  with  the  economic  side  of 
the  hydro-electric  problems.  It  is  undoubtedly  the  most 
pressing  side,  for  until  we  are  clear  what  our  general  and 
particular  policy  is  to  be,  nO'  real  advance  can  be  made.  It 
is  particularly  important  in  this  countiy,  where  the  details 
are  complicated  and  not  easy  to  solve  in  general  terms. 

Nevertheless,  the  technical  problems  connected  with 
hydro-electric  development  are  more  numerous  than  the 
economic,  and  just  as  urgently  require  solution.  Prof. 
Gibson  is  to  be  congratulated  on  making  this  clear  and  in 
laying  down  succinctly  not  only  the  advances  that  have  been 
made  in  accordance  with  past  experience,  but  the 
directions  in  which  past  experience  shows  advances  must  be 
mad©  in  the  future.  These  problems  include  on  the 
hydraulic  side  such  matters  as  corrosion  and  erosion,  bucket 
and  draft  tube  design,  methods  of  strengthening  pipes, 
lining  canals,  and  boring  pressure  tunnels,  the  effects  of 
cui-vature  in  a  canal  tunnel,  and  the  most  ©fiicient  methods 
of  constructing  dams.  On  the  more  purely  electrical  side 
they  include  the  combined  operation  of  steam  and  water- 
power  plants  to  give  maximum  all-round  efficiency,  the 
relative  advantages  of  high  voltage  a.c.  and  d.c. 
generation  and  transmission,  and  the  operation  of  auto- 
matic and  semi-automatic  generating  stations.  They  also 
include  an  engineering  and  financial  and,  we  might  add, 
sober  investigation  into  the  various  problems  connected 
with  the  utilisation  of  tidal  power. 

The    Need    for   the    Expert. 

It  is  axiomatic  that  all  this  work  which  is  eminently 
necessary  must  be  conducted  by  those  with  expert 
knowledge  of  the  variety  of  problems  connected  with 
water  power  development.  Unfortunately,  in  this  country 
those  ©xj^erts  are.  not  available.  Before,  therefore,  we 
can  set  about  an  economic  utilisation  of  the  water  power 
of  the  Empire,  unless  we  are  to  rely  solely  on  outside 
help,  we  must  train  men  in  a  knowledge  of  these  subjects, 
and  establish  some  organisation  by  which  the  many 
problems  in  connection  with  this  question  can  be  properly 
investigated.  As  Prof.  Gibson  says:  "  What  is  required 
is  a  research  laboratory,  with  facilities  for  experiments  on 
the  flow  of  water  on  a  fairly  large  scale;  for  carrying  out 
turbine  tests  on  models  of  sufficient  capacity  to  serve  as 
a  basis  for  design  ;  and,  if  possible,  wotkiug  in  conjunction 
with  on©  or  more  of  the  hydro-electric  stations  already  in 
existence  at  which  certain  large  scale  work  might  be  carried 
out."  We  agree  that  it  is  only  in  this  way  that  a  coi-ps 
of  designers  and  operators,  thoroughly  acquainted  with  all 
phases  of  the  work,  can  be  recruited,  for  experience  has 
amply  shown  that  laboratories  can  be  of  the  greatett 
assistance  in  the  work  of  industrial  development. 
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THE    CIRCLE   DIAGRAM  FOR  CLOSED  SLOTS. 


B>     H.    K.    WHITEHORN.    B.Sc.    (Load.).    A.M.I.U.E. 


Judging  from  some  comparatively  recent  patent  specifica- 
tions, it  seems  that  there  are  instances  where  it  is 
considered  necessary  to  employ  completely  closed  slots  in 
induction  motors,  either  for  the  stator  or  rotor,  or  both.  The 
author  has  made  some  tests  {extending  over  a  considerable 
period)  on  tliree-phase  motors*  of  20.  h.P.  \vith  closed  slots, 
and  in  his  search  for  papers  or  information  on  the  subject 
found  it  mentioned  only  by  Behrendt  and  Biedermann.J  It 
is  the  aim  in  this  article  to  emphasise  the  difference  between 
certain  characteristics  when  completely-closed  slots  are  used 
instead  of  semi-closed  slots  in  three-phase  induction  motors. 
In  dealing  with  a.c.  motor  design  the  circle  diagram  is  of 
lerv  great  importance  to  the  designer.  It  is  from  test  results 
of  previous  machines  that  the  best  material  is  obtained  to 
serve  as  data  for  other  designs,  and  a  reliable  .short-circuit 


Fig.   1. — Open 
Slot. 
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Fig.  2. — Semi-      Fig.  3.— Closed 
CLOSED  Slot.  Slot. 


reading  is  essential,  as  it  is  impossible  to  get  a  trustworthy 
circle  diagram  from  only  the  no-load  and  full-load  test 
readings. " 

Importance  of  Short-Circuit    Point. 

The  short-circuit  point  should  represent,  in  phase  and 
value,  the  actual  current  that  would  be  taken  by  the  stator 
if  full  voltage  were  applied  to  the  motor  terminals  while 
the  rotor  circuit  is  short-circuited  (or  closed,  just  as  for  the 
full-load  condition).  Of  course,  in  the  case  of  squirrel-cage 
motors  there  is  no  possibility  of  altering  the  condition  of  the 
rotor  windings.  It  is  seldom  possible  to  get  the  test-reading 
of  short-circuit  at  full  voltage  (due  to  overheating),  and  all 
text-books  and  writers  on  this  matter  advise  taking  a  test 
reading  at  a  convenient  lower  voltage,  say  one-quarter  of  full 
voltage,  and  estimating  from  this  the  short-circuit  point  at 
full  voltage,  by  the  following  formula  : — 
V 

,<iiere  V  is  full  line  voltage,  Vt  is  line  voltage  at  which  the 
short-circuit  test  is  made,  Ct  is  the  current  reading  in  short- 
circuit  test  at  voltage  Vt,  and  C  is  the  short-circuit  current 
at  full  voltage,  rec]uired. 

The  formula  is  only  true  in  the  case  of  open  or  semi-closed 


and  the  short-circuit  characteristic  becomes  a  curve  instead 
of  the  straight  line  represented  by  the  formula.  Therefore 
the  short-circuit  current  at  full  voltage  cannot  be  estimated 
correctly  from  test  readings  of  the  short-circuit  current  "on 


Stater  Amps. 
Fig.  4. — vShobt  Circuit  Curve  with  Locked  Rotor. 

A.  With  semi-closed  slots  (in  stator  and  rotor). 

B.  With  closed  slots  (in  stator  and  rotor). 

slots,  as  in  Fig.  1  and  Fig.  2  respectively.  Previous  writers 
have  failed  to  point  out  this  fact.  There  are  instances  where 
it  is  thought  necessary  to  use  completely-closed  slots  for  some 
special  reason  of  nuiiiufacture  or  other  requirement. 

The  Effect  of  Closed  Slots. 

With  closed  slots  (as  in  Fig.  3)  having  a  complete  bridge 
across  the  mouth  of  the  slot,  the  above  formula  ceases  to  apply. 

*  With  B(piirrel-cage  rotors. 

t  "  The  Induction  Motor,"  by  B.  A.  Behrend.  Elec.  World  (New 
York).     1901. 

X  "The  Estimation  of  the  Disper.iion  Coefficient."  E.  A.  Biedcrmann. 
liLECTRICIAN    Booklet. 


Fig.  o. — Circle  Diagram,  Semi-closbd  Slots. 

lower  voltages.  Fig.  4  .shows  the  difference  between  the  short- 
circuit  characteristics  for  semi-closed  and  closed  slots,  A  and  B 
respectively. 

The  most  important  effect  of  the  complete  bridge  on  the 
stator  or  rotor  slot  is  the  difference  made  in  the  circle  diagram  ; 
and  Fig.  5  indicates  the  standard  diagram  with  semi-closed 
slot  ;  whereas  Fig.  6  shows  the  circle  diagram  with  the  closed 
slot — the  slot  having  a  bridge  of  the  smallest  practicable 
dimension.  The  effect  is  equivalent  to  a  displacement  of 
the  centre  of  the  circle  below  the  base  line  by  an  amount 
depending  on  the  thickness  of  the  bridge.  It  would  not  be 
safe  in  practice  to  let  the  bridge  be  less  than  0'03  or  J^  in. 
in  case  the  bridge  should  break  during  assembly  of  -the 
laminations.    A  reasonable  thickness  is  004  in.  to  004.5  in.,  and 


Fig.  6. — Circle  Diagram,  Closed  Slots. 

the  bridge  must  certainly  be  of  this  thickness  when  the  stator 
laminations  are  ground  after  assembly  in  the  stator  frame. 

The  comparison  is  better  indicated  in  Fig.  7,  where  circles 
such  as  those  in  Figs.  5  and  6  are  brought  together,  and  the 
circles  are  for  two  motors  of  exactly  similar  design  and 
dimensions,  except  that  one,  A,  has  semi-closed  slots,  while 
the  other,  B,  has  closed  slots  with  a  bridge  thickness  of  0-04  in., 
but  the  mechanical  clearance  in  the  air-gap  is  the  same  in  both 
cases.  The  reluctance  of  the  air-gap  is  naturally  less  in  the 
case  of  the  closed  slot,  which  accounts  for  the  lower  value  of 
the  no-load  current  in  this  instance.  It  will  be  seen  that 
the  power  factor  at  normal  load  is  lower  for  the  closed-slot 
cfesign,  since  the  angle  VOQ  is  greater  than  the  angle  VOP. 


TABI.£  I. — Showing  differences  of  power  factor  in  Fig.  7. 


Percentage  of 
fulMoad-Amps. 

il                         Power   F 

1            Circle  A. 
Semi-closed  slots. 

actor  of 

Circle  B. 
Closed  slots. 

\2r> 

50 

0S4 
0  85 
0  86 
080 

O80 
081 
OS 
080 

Jhe  diameter  of  the  closed-slot  circle  is  much  larger  than  that 
of  the  semi-closed  design,  which  tends  to  equalise  the  jjower 
factor  in  the  two  cases.  The  power  factors  differ  considerably, 
however,  and  an  indication  of  their  value  is  given  iu  Table  I 
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Closed  Stator  and  Semi-Closed  Rotor  Slots. 

A  further  variation  is  brought  into  the  comparison  of 
Fig.  8  for  the  case  of  a  machine  with  closed  stator  slots  and 
semi-closed  rotor  slots.  In  Fig.  8  the  three  curves  represented 
are  :  (A)  Stator  and  rotor  slots  bo^h  semi-closed  ;  (B)  stator 
slots  and  rotor  slots  completely  closed  ;  (C)  stator  slots  closed, 
rotor  slots  semi-closed.     Therefore  case.  (A)  and  case  (B)  are 


Fig.  7. — Circle  Diagrams  of  Figs.  .5  and  6  for  Two  Motors  of 
Same  Type,  Air-Gap,  and  Core  Size. 

A.  Semi-closed  slots. 

B.  Closed  slots. 

the  same  as  the  corresponding  curves  of  Fig.  7.  It  is  noticed 
that  by  making  the  rotor  slots  semi-closed  as  case  (C),  Fig.  8, 
the  centre  of  the  circle  is  raised  considerably  nearer  the  base 
line,  and  the  diameter  of  the  circle  is  reduced. 

Relation  Betiveen  Starting  Torque  and  Current. 

Another  interesting  comparison  is  the  shajje  of  the  curve 
due  to  Dr.  S.  P.  Smith*  connecting  starting  torque  and  current 
when  resistance  is  inserted  between  the  line  and  the  stator 
terminals,  and  the  shape  of  the  curve  B  of  Fig.  4.  This 
suggested  a  line  of  tests,  in  which  measurements  of  tlie  short- 
circuit  current  were  to  have  been  made  at  line  voltage  but  with 
some  resistance  inserted  between  line  and  stator  terminals. 
The  aim  was  to  determine  the  value  of  resistance  recjuired 
to  bring  the  closed-slot  circle  in  agreement  with  the  semi- 
closed-slot  circle  on  certain  points.  In  this  connection 
compare  a  paper  by  Mr.  J.  K.  Catterson-Smith,  on  '"  Induction 
Motor  Design."t 

These  tests  were  planned,  %\hen  a  most  unfortunate  occur- 
rence destroyed  the  special  machines,  the  measuring  instru- 
ments and  the  records.     It  is  resretted  that  for  this  reason 
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Fig.  8. — Circle  Diagrams  for  Three  Motors  of  Same  Type, 
Aie-Gap,  and  Core  Size. 

A.  All  slots  semi-closed. 

B.  All  slots  closed. 

C.  Stator  closed.  Rotor  semi-closed. 

the  recorded  figures  cannot  be  reproduced  in  this  article. 
The  foregoing  diagrams  give  the  facts  as  clearly  as  possible 
from  memor)^  of  the  analysed  results.  Several  tabulated 
values  of  the  increased  iron  losses  due  to  the  bridge  on  closed 
slots,  and  comparisons  with  loss  analvsis  on  ordinary  motors, 
were  lost  with  the  rest  of  the  results,"  and  they  are  not  likely 
to  be  reproduced  by  the  author.     They  bore  full  testimony 

* "  Papers   on   De.sign   of    Dynamo-Elec.     Machinerv,"    bv   Smith, 
Hawkins,  and  Neville.     (Pitman.)     1918,  p.  H.55,  Fig    lU 
t  J.  Inst.  Elec.  Eng.     Vol.  49  (1912),  p.  63.1. 


to  Behreud's  opinion  that  opening  the  slots  has  a  decided 
tendency  to  diminish  the  load  loss,  and  that  he  considered  the 
seat  of  this  waste  of  energy  to  be  the  bridges  of  the  closed  slot. 
The  ca.ses  dealt  with  by  Behrend,  however,  had  a  bridge 
thickness  of  too  small  a  value  for  general  manufacturing— 
O'Ol  in. — i.e.,  10  mils. — so  his  losses  proved  less  than  in  the 
case  of  0-04  bridge. 

Tiie  case  of  a  very  thick  bridge — say,  \  to  -|-  in. — leads  to 
very  large  stator  leakage,  low-power  factor,  and  poor 
efficiency. 

It  is  essential  to  make  sure  what  a  writer  reallv  means  by 
"  closed"  slot,  as  Mr.  B.  F.  Bailey,  in  "  The  Induction  Motor,"* 
.states  (page  126)  :  '"  When,  therefore,  closed  slots  are  referred 
to,  partially  closed  slots  are  meant  .  .  ."  And  some 
comparisons  that  he  makes  later  are  liable  to  be  misleading, 
in  view  of  the  facts  brought  out  in  the  present  article. 


Large   German   Transformers. 

A  recent  issue  of  the  "  Zeitschrift  de?  Vereiue 
Deutscher  Ingeiiieure  "  contains  an  article  by  Dr.  Waltei 
Reichel  on  high-tension  transformers  and  converting 
plant.  In  this  the  author  states  that  there  are  seiveral 
60  000  kVA  ti'ansformers  in  operation  in  Gei'many,  and 
that  an  increase  in  size  of  three-phase  trausfomiers  to 
75,000  kVA  is  easily  possible. 

In  the  original  article  illustrations  show  the  plan  of 
a  60  000  kVA  three-phase,  50-cycle,  110  kV  transformer, 
together  with  a  general  arrangement  of  the  huge  cooling 
outfit.  The  complete  weight  is  stated  to-  be  1.50  tons,  or 
55  lb.  per  kVA,  and  the  unit  weight  per  kVA  does  not 
decrease  appreciably  for  larger  cajiacities.  The  cooling 
problem  also  is  difficult,  but  the  author  says  that  it  can 
be  safely  handled'  The  method  employed  for  these  large 
units  is  forced  oil  circulation,  maintained  by  electrically 
driven  pumps,  with  external  cooling.  The  use  of  an  oil 
"  cousei-vator,"  which  excludes  air  from  contact  with  the 
hot  oil,  is  strongly  advocated.  The  weight  of  a  75  000 
kVA  unit  would  probably  be  about  184  tons,  or  54  lb. 
per  kVA.  It  is  said  that  many  30  000  kVA  three-phase 
transformers  have  been  built  in  Germany  for  110  000  V. 
The  weight  of  the  30  000  kVA  unit  is  80  tons,  including 
oil,  or  about  5-88  lb.  per  kVA. 

Regarding  the  present  limit  of  conversion  machines,  the 
author  says  that  there  is  no  demand  for  very  large  sizes 
of  any  kind  of  converters,  as  only  part  of  the  generated 
energy  will  be  transformed  to  direct  current.  A  size  of 
10  000  kVA,  although  not  reached  as  yet,  seems  to  be  the 
ultimate  limit.  As  a  typical  example  of  the  use  of  large 
motor-generator  sets,  Dr.  Reichel  gives  details  of  an 
installation  of  several  three-machine  units — one  motor  and 
two  d.c.  dynamos.  The  synchronous  three-phase  motor  is 
rated  at  4  000  kVA,  5  200  V,  500  revs,  per  min. 
(50  cycles),  delivering  3  800  kW  (270  V  and  14  000  A) 
from  two  d.c.  generators  with  two  commutators  each. 
The  unit  weight  amounts  to  64  lb.  per  kW.  With  higher 
d.c.  voltage  the  output  could  easily  be  increased  to 
6  000  kW  at  the  same  speed,  or  tO'  10  000  kW  with  increased 
speed.  At  500  revs,  per  min.  a  d.c.  output  of  3  000  kW 
per  generator  seems  to  be  the  possible  limit.  Cascade  con- 
verters have  been  built  up  to  4  000  kW  (250  revs,  per  min., 
510  V,  do.),  and  an  increase  to-  6  000  kW  is  regarded  as 
the  limit. 

As  to  the  maximum  output  of  rotaries,  this  is  said  to  be 
largely  limited  by  the  d.c.  side.  A  d.c.  voltage  of  250  is 
about  the  lowest  possible  on  account  of  insunnountable 
difficulties  with  the  commutator  and  the  collector  rings. 
Several  machines  of  3  500  kW  (250  V  and  14  000  A)  are 
in  operation  for  chemical  purjjoses.  An  upper  limit  of 
5  000  kW',  520  V,  at  214  revs,  per  min.,  has  been  reached 
successfully.  The  author  also  gives  a  schematic  design  for 
a  converter  of  10  000  kW^  (500  V,  20  000  A,  94  revs,  per 
min.),  with  a  probable  unit  weight  of  29  8  lb.  per  kW  in 
the  original,  and  this  is  considered  to  be  the  limit  which 
can  be  attained. 

*  "  The  Induction  Motor,"  by  B.  F.  Bailey.     McGraw  HiU  (New  York). 
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ELECTRIC    TRACTION    IN    SWITZERLAND. 

Oerlikon    Locomotives   for   the   Swiss    Railways. 

(Concluded  /mm  jxrje  32G.) 


During  recent  years  the  S-n-iss  t-tatt;  Raihvai|-.s  have  placed  orders 
with  the  Oerlikon  Company,  in  conjunction  with  la  Soci^te  Suisse 
pour  la  Construction  de  Locomotives  et  de  Machines,  for  a  number  of 
electric  locomotives.  Of  these,  two  are  intended  for  use  for  the 
express  service  between  Lucerne  and  Chiasso,  one  being  of  the  type 
1 — B  +  B — 1,  and  the  other  of  the  smaller  type  1 — C — 1.  The 
length  of  the  line  is  225  km.,  and  the  locomotives  can  make  three 
tetum  joume3's  in  the  24  hours,  including  15  minutes  turning  time 
It  each  terminus,  the  load  hauled  being  425  tons.  On  gradients 
vxceeding  21  in  1  000  an  additional  locomolive  of  the  1 — C — 1  type 
is  used.  This  latter  locomotive  can  haul  a  load  of  215  tons  up  a 
gradient  of  26  in  1  000,  at  a  speed  of  50  km.  per  hour,  the  more  power- 
ful locomotive  being  capable  of  hauling  300  tons  under  the  same 
conditions.  When  starting  up  an  incline  of  26  in  1  000,  the  normal 
running  speed*of  50  km.  per  hour  is  reached  in  four  minutes. 

Goods  Locomotive  Details. 

The  other  locomotives  are  of  the  1 — C  +  C — 1  type,  23  in  all  being 
ordered,  and  delivery  commenced  in  1920.  These  locomotives  are 
intended  for  the  goods  trains  on  the  line  Gothard  Luceme-Chiasso, 
and  can  traverse  the  section  Goldau-Chiasso  with  a  loscd  of  860  tons 
twice  in  28  hours,  including  a  stop  of  15  minutes  at  each  of  the 
termini.  On  gradients  exceeding  1  in  100  two  locomotives  are 
coupled  together.  For  a  single  locomotive  on  the  section  Chiasso- 
Bellinzona,  the  load  hauled  will  not  exceed  625  tons. 

The  locomotives  must  be  able  to  haul  a  load  of  430  tons  at  a  speed 
of  35  km.  per  hour  up  an  incline  of  26  in  1  000,  and  a  load  of  300  tons 
at  50  km.  per  hour  up  a  gradient  of  26  in  1  000,  and  at  65  km.  per 
hour  up  a  gradient  of  10  in  1  000.  In  addition,  they  must  be  capable 
of  handling  on  a  slope  of  26  in  1  000,  an  overload  of  20  per  cent,  for 
15  minutes,  the  extra  load  being  due  either  to  an  increased  tractive 
effort,  or  to  an  increased  speed,  or  to  both.  At  starting,  trams  of  430 
tons  and  300  tons  must  be  accelerated  in  4  minutes  to  speeds  of  35 
and  50  km.  per  hour  respectively  up  an  incUne  of  26  in  1  000.  The 
maximum  speed  of  65  km.  per  hour,  which  can  be  reached  on  an 
incline  of  10  m  1  000  by  these  locomotives  -with  a  load  of  300  tons, 
permits  of  their  being  used  for  passenger  trains  and  for  express 
trains  on  moimtain  lines.  The  power  developed  at  a  speed  of  35  km. 
per  hour  (measured  at  the  rim  of  the  dri-ving  wheels)  is  1  700  h.p. 
corrtinuously,  2  200  ii.P.  for  li  hours  and  2  600  H.p.  for  i  hour, 


the  corresponding  tractive  effort  being  13100  kg.,  17  000  kg.,  and 
continuously  and  for  IS  hours  respectively.  The  tractive  effort  at 
starting  Is  22  00(1  to  24  000  kg. 

The  main  dimensions  of  the  three  locomotives  are  given  in  tabular 
form  below. 

Supply  Syslcm. — Single  phase  alternating  current. 
Voltage. — 15  000-7  500  +  5  per  cent,  or  —  15  per  cent. 
Frequenc;/.- — 16-67+0-5  per  sec. 
Height  of  trolley  wire. — 4-8  to  7  metres  above  the  rail. 


Locomotive  Character- 
istics. 

1-C-l 

1— B  +  B— 1 

1— C+C— 1 

Power  developed  for  1 J  hrs. 

1650 
8  900 
13  500 
50 
75 
13-5 
10-0 
4-7 

1-35 

0-93 

1  :  2-84 

46-5 

44-5 

91 

2  250 
12  000 
18  000 
50 
75 
16-2 
13-2 
2-9 

1-35 

0-93 

1  :  3-49 

58-5 

54-6 

113 

2  200 
17  000 

65 
19-4 
16-5 
4-7 

1-35 

Tractive  effort  in  kg. 
Maximum  tractive  effort  . 
Normal  speed,  km.  per  hr. 

Maximum  speed       

Length  between  buffers,  m. 

Total  wheel  base      

Fixed  wheel  base      

Diameter  of  driving  wheels, 

Diameter  of  pony  wheels . . 

0-93 
1  -  4-03 

Weight      of      mechanical 

portion,  tons     

Weight  of  electrical  equip- 

-      70-6 
56-4 

Total  weight  of  locomotive 
tons    

128 
12 

Load  on  axles,  tons  . .  . .  < 

Adhesive  weight,  tons     . . 

Weight  per  metre  run,  tons 

Coethcient  of  adhesion  for 

tractive  effort  developed 

16-25 

+  3x19-5 

+  16-25 

58-5 
6-75 

1:6-6 
1:4-3 

16-5 

+  4x20 
+  16-5 

80 

7 

1:6-7 
1:4-4 

+  18-2 
+  4x16-9 
+  18-2 
+  12 
104 
6-6 

1  :  6-1 

Ditto  at  starting 

1:4-73  to  1^4-33 

Express  Locomotive  1  — C— 1. 


The  chassis  of  the  express  locomotive  rests  on  three  coupled  axles 
and  leading  and  trailing  pony  axles  (Fig.  9.)  These  latter  are  of  the 
Bissell  radial  tj-pe  having  a  lateral  play  of  2  x  80  mm.,  being 
brought  back  to  their  mean  position  by  means  of  laminated  springs. 
The  central  axle  has  2  x  25  mm.  lateral  play,  to  improve  the  action 


shaft  through  spur  wheels,  the  reduction  ratio  beuig  1  :  2,84.  the 
wheels  being  driven  through  scotch  yokes  and  coupling  rods.  The 
pinions  are  fitted  to  the  motor  shafts  by  means  of  flexible  couplmgs. 
The  cab  contains  five  compartments,  mcluding  a  driving  cabin 
at  each  end,  two  transformer  cabins,  and  the  central  cabin  containing 
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on  curves.  As  in  the  case  of  the  Loetsohberg  locomotives  two  high- 
speed motors  are  used,  placed  back  to  back  at  the  centre  of  the  cab, 
with  their  shafts  above  the  floor.  The  shaft  of  each  motor  carries  a 
pinion  at  each  end,  making  a  total  of  four  pinions  driving  the  jack 


the  motors.  Large  movable  panels  are  fitted  in  the  roof  and  the 
sides  to  facilitate  the  dismantling  of  the  transformers  and  motors. 
Braking  of  the  locomoti\-c  is  effected  by  12  brake  blocks  acting  on 
the  coupled  axles,  and  furnishing  an  effort  equal  to  80  per  cent,   of 
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the  adhesive  weight.  There  are  two  symmetrical  parts  to  the  brake 
system,  each  controlled  independently  by  its  own  cylinder.  For 
hand  braking  only  four  blocks  acting  on  the  two  outside  axles  and 
two  on  the  central  axle  are  used. 


Rhaetian'  locomotives  for  several  years,  and  has  been  eminently 
satisfactory. 

The  motors  are  fed  by  two  dry  insulated  air  blast  transformers, 
each  ti-ansformer  being  connected  to  the  corresponding  motor  by  a 


Fig.  1(1. — View  of  1  — B  +  B  — 1  Express  Locomotive. 


Electrical  Equipment. 

The  two  motors  each  can  develop  continuously  675  h.p.  at  the  rim 
of  the  driving  wheels  at  a  speed  of  50  km.  per  hour,  and  825  H.r.  for 
1.5  hours.  They  are  of  the  compensated  series  type,  12  poles,  and 
are  provided  vrdh.  the  Oerlikon  patented  method  of  obtaining  the 
correct  phase  for  the  commut  at  ing  field.  The  direction  of  rotation  is 
reversed  by  reversing  the  connections  of  the  exciting  circuit  by  means 
of  an  electro-pneumatic  reversing  switch  mounted  above  the  motors. 

The  arrangement  of  the  motor  grouji  at  the  centre  of  the  loco- 
tive  determined  by  mechanical  considerations,  necessitates  the  em- 
ployment of  a  double  equipment  in  order  to  distribute  the  load  equally 
between  the  axles.  In  addition,  the  use  of  this  double  equipment 
permits  of  a  method  of  control  in  which  the  contactors  are  operated 


contactor  m  series  with  a  current  transformer,  feeding  the  over- 
load release,  and  with  a  reactance  coil.  The  contactor  is  mounted 
on  the  top  of  the  transformer.  In  general  the  two  low  tension 
circuits,  consisting  each  of  one  transformer  and  one  motor,  are  jomed 
in  series  to  form  a  single  closed  circuit.  In  case  of  need,  however, 
the  following  connections  can  be  made  by  means  of  a  special  grouping 
switch  : 

1.  Each  transformer  supplies  its  own  motor,  so  that  in  the  event 
of  a  breakdown  of  one  of  the  motors,  the  motor-transformer  group 
in  question  can  be  completely  isolated.  The  locomotive  can  then 
continue  to  operate  at  full  speed,  developing,  of  course,  one-half  of 
normal  tractive  effort. 

2.  Either  of  the  transformers  supplies  both  motors.  The  loco- 
motive then  develops  normal  tractive  effort  at  half-speed.     The  high 


Fig.   11. — View  of  1— C-K_'  — 1   Freight  Locomotive. 


alternately,  so  that  by  using  two  contactors  and  12  tappings, 
23  different  speeds  can  be  obtained.  The  control  is  effected  electro- 
pneumatically,  and  can  be  worked  by  hand  m  case  of  need.  A 
similar  method  of  control  has  been  in  use  on  the  Loetschberg  and 


tension  circuit  includes :  Two  pantagraphs,  two  reactance  coils  for 
protection  against  voltage  surges,  Ac,  two  isolating  switches,  two 
high  tension  leading  in  insulators,  two  oil-immersed  circuit  breakers, 
the  two  primary  windings  of  the  static  transformers,  two  current 
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transformers  to  operate  the  automatic  overload  releases,  a  potential 
transformer  feeding  the  measuring  instruments,  and  two  earthing 
shoes.     The  pantagrajihs  are  of  the  standard  Oerlikon  pattern  and 


Fig.  12. — JIaxd  Operated  "  Graduatok  '    Switch. 

are  designed  to  operate  for  a  troUerj-  wire  at  a  height  of  from  4'8  to 
7  metres.  Equilibrium  of  the  pahtagraph  is  maintained  by  a 
system  of  springs  and  an  air  damping  device — an  arrangement 
independent  of  temperature  variations.  The  bow  is  operated 
pneumatically,  a  hand  pump  being  used  when  the  compressed  air 
reservoirs  are  empty,  as,  for  example,  after  a  long  stop.  The  isolat- 
ing switches  mounted  on  the  roof  serving  to  cut  out  a  defective  bow 
or  one  of  the  high  tension  groups  can  be  operated  from  the  inside  of 
the  locomotive  by  means  of  a  key  which  is  also  used  to  open  the  lock 
closing  the  high  tension  compartment.  These  operations  can  only 
be  carried  out  when  the  pantagiaphs  are  lowered,  and  as  soon  as  the 
safety  lock  is  opened  the  high  tension  circuit  is  automatically 
connected  to  earth. 

Control    Arrangements. 

The  high  tension  oil-immersed  circuit  breakers  are  operated  from 
either  of  the  driving  cabins,  electro-pncumatically  for  closing  and 
electro-magnet  ically  for  opening.  If  necessary,  however,  they  can 
be  operated  by  hand.  They  are  fitted  with  automatic  overload  and 
no- voltage  releases.  A  shock  resistance  having  three  studs  protects 
the  transformer  and  its  circuit  breaker  from  voltage  surges  on  closing 
and  opening  the  switch. 

The  equipment  of  the  locomotive  is  completed  by  the  following 
auxiUary  apparatus  :  two  electrically  driven  eomjjressors,  one  or 
three  electrically  driven  fans,  and  a  motor  generator  connected  to  a 
storage  battery.  The  auxiliary  machines  are  all  operated  at  100  V, 
obtained  at  will  from  either  of  the  transformers.  The  compressors 
supply  the  air  necessary  for  the  brakes  and  for  the  various  pneumatic 
controls,  and  have  an  output  of  about  1  200  litres  of  air  per  minute 


at  a  pressure  of  from  5  to  7  at  mo.-!.  They  are  controlled  by  a  switch 
placed  in  the  drivers  cabin.  An  automatic  air  pressure  regulator 
maintains  the  air  pressure  at  the  required  value.  A  fan  delivering 
600  cm.  of  air  per  minute  under  a  head  of  15  mm.  of  water  is  fixed-on 
the  floor  of  the  motor  compartment  and  renews  the  air  therein. 
Each  transformer  may  be  ventilated  separately  by  a  fan  deliveiin" 
75  cm.  per  minute  under  a  head  of  70  mm.  of  water. 

The  motor  generator  consists  of  a  single  phase  asynclironous 
motor  chiving  a  shunt  wound  d.c.  generator  connected  in  parallel 
with  two  storag(r-l}attcries,  for  furnishing  the  current  necessary  for 
the  various  electrical  controls  and  for  lighting  the  locomotive.  In 
addition  to  the  two  circuits  of  the  main  and  auxiliary  motors, 
the  transformers  feed  a  third  circuit  for  electrically  heating 
the  train,  the  maximum  current  for  this  puroose  being  400  A  at 
2  X  500  V. 

The  locomotive  is  fitted  for  multiiile  unit  control  so  that  it  can  be 


Fig.   13. — Mechanically  Operated  "  Graduator  "   Switch. 

coupled  to  another  locomotive.  In  this  case  the  control  of  the  two 
locomotives  can  be  carried  out  by  a  single  driver  in  the  leading 
locomotive.  An  ammeter  fitted  in  the  cabin  enables  him  to  follow- 
the  behaviour  of  the  motors  on  the  other  locomotive. 


Express  Electric  Locomotive  1— B  +  B— 1. 


The  1  —  B  -t-  B  —  1  express  locomotive  consists  of  two  bogies  of 
the  type  1  —  B,  and  a  chassis  covering  the  two  bogies  completely 
!ind  carrying  the  cab  of  the  locomotive  (Fig.  10). 

The  Bissel  axle  is  restored  to  its  mean  position  by  an  arrangement 
of  inclined  planes,  and  not  by  springs  as  with  the  locomotive  1  — C— 1 . 
Each  bogie  carries  between  the  two  driving  axles  two  motors  on 
which  are  mounted  a  reverser  and  a  centrifugal  fan  for  their  ventila- 
tion. The  shaft  of  each  motor  carries  a  pinion  at  each  end,  driven 
through  a  flexible  coupling,  making  a  total  of  four  ])inions  driving 
the  gear  wheels  fitted  on  a  single  jack  .shaft,  the  reduction  ratio  being 
1  :  3,49.  The  turning  moment  is  transmitted  from  the  jack  .shaft  to 
the  driving  wheels  l>y  means  of  two  cranks  at  90  degrees.  The 
air  for  cooling  the  motors,  &e.,  is  taken  in  through. Venetian  shutters 
at  the  sides  of  tlio  locomotive,  the  shutters  being  operated  by  com- 
pressed air.  The  brakes  on  each  bogie  are  0|)erated  res])ectivcly  by 
two  cylinders.  Hand  liraking  only  acts  on  the  driving  wheels  of  the 
bogie  underneath  the  driving  cabin  that  is  being  used,  the  braking- 


etfect  thus  developed  being  equal  to  approximately  40  per  cent,  of 
the  adhesive  weight. 

Electrical  Equipment. 

The  line  voltage  of  15  (XK)  or  7  5'!0  Vis  reduced  to  that  necessary  for 
the  motors  by  means  of  a  single  oil-cooled  transformer  placed  at  the 
centre  of  the  locomotive.  The  low  tension  winding  is  in  two  parts, 
each  having  II  intermediate  tappings,  which,  by  means  of  con- 
tactors, permit  of  2."}  running  speeds  being  obtained  as  with  the 
I  —  C  —  1  locomotive.  The  contactor-controllers  are  electrically 
operated.  The  motors  aie  wound  with  10  poles  and  can  develop 
4.'>0  h.p.  continuously  at  the  rim  of  the  driving  wheels  at  a  speed  of 
50  km.  i)er  hour,  and  approximately  560  h.p.  for  1  J  hours.  The 
general  arrangement  of  the  connection.s,  &c.,  is  the  same  as  for  the 
locomotive  1  —  ('  —  1,  but  in  addition  the  equipment  is  fitted  for 
a  regenerative  method  of  electric  braking  (.see  description  of  the 
method  of  braking  u.sed  for  the  freight  locomotive  1  —  C  -f  C  —  1 ). 


Electric  Freight  Locomotives    1— C  +  C— 1. 

The    mechanical    construction    of    the    I  — ('  -l-  C  —  1     freight  curves,  by  means  of  laminated  springs.     The  two  bogies  are  com- 

locomotivcs  is  much  on  the  .same  lines  as  in  the  case  of  the  type  just  ]>letely  interchangeable  and  coupled  together  by  an  arrangement 

described.     There  are  three  driving  axles  to  each  bogie,  and  the  iiu-luding    a  laminated  spring  and  serving  to  transmit  the  tractive 

pony  axles  are  brought  back  to  their  normal  position,  after  passing  effort  from  one  Iwgie  to  the  other 
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The  two  motors  on  eicli  bogie  are  mounted  rigidly  between  the 
first  and  the  second  dri%-ing  axles,  and  drive  a  jack  shaft  through 
pinions  and  gear  wheels,  the  reduction  being  1  :  i-lYi.  The 
leading  driving  axle  is  di'iven  from  the  jack  shaft  and  the  driving 
wheels  coupled  as  shown  in  Fig.  11. 

losing  compressed  air,  a  braking  efiect  up  to  8J  per  cent,  of  the 
adhesive  weight  of  the  locomotive  can  be  obtained,  and  with  hand 
braking,  acting  on  a  single  bogie,  up  to  9-)  per  cent,  of  the  adhesive 
weightof  the  bogie.  The  body  of  the  locomotive  i.s  in  three  parts. 
The  two  end  portions  are  mounted  directly  on  the  bogies,  whilst  the 
cab  rests  upon  both  bogies.  The  portions  of  the  electrical  equip- 
ment housed  in  the  two  end  portions  are  only  covered  with  a  low 
sheet  iron  protection  (Fig.  9)  whilst  the  portion  provided  for  the 
cab,  and  containing  chiefly  the  transformer  and  the  control  desks, 
remains  free.  This  arrangement  has  the  advantage  that,  owing  to 
its  reduced  length,  the  cab  can  readily  be  lifted  in  spite  of  its 
substantial  construction. 

Electrical  Equipment. 

The  arrangement  of  the  electrical  equipment  is  much  on  tlie  same 
lines  as  that  of  the  1  —  B  +  B  —  1  locomotive.  The  transformer  is 
designed  for  a  primary  voltage  of  15  000  or  7 .500  V  at  16"67 
periods  per  second.  Variations  of  +5  per  cent,  and  15  per  cent, 
from  normal  voltage  may  be  compensated  for  by  auxiliary  tappings 
on  the  low  tension  winding.  During  the  early  days  of  the  electrifica- 
tion of  the  line  steam  locomotives  will  also  be  operating,  and  the  line 
voltage  will  be  maintained  at  about  7  500  V,  and  the  primary 
winding  of  the  transformer  has  been  arranged  in  four  sections.  The 
connections  between  these  sections  are-  adjusted  outside  the  trans- 
former to  suit  the  working  voltage.  There  are  two  independent 
low  tension  windings,   one  for    feeding    the    main    and    auxiliary 


with  tappings  for  1  000  and  81J0  V,  to  permit  of  the  heating  being 
regulated  ;  the  winding  is  designed  for  400  kW  at  1  000  V,  and  a 
maximum  of  480  kW  at  1  180  V.' 

The  main  switch  is  constructed  in  such  a  manner  that  its  cover 
may  be  regarded  as  forming  an  integral  part  of  the  roof ;  a  similar 
construction  is  used  with  the  safety  earthing  switch  generally 
mounted  outside  the  main  circuit  breaker.  As  a  result  there  is 
nothing  inside  the  locomotive  at  the  line  voltage  which  can  be 
touched  in  error  or  by  negligence.  Contrary  to  the  case  of  loco- 
motives previously  constructed,  there  is  no  high  tension  chamber,  so 
that  the  safety  measures  necessary  to  prevent  accidental  contact 
with  the  high  tension  circuit  are  reduced  to  a  simple  interlock  making 
it  impossible  to  lower  the  oil  tank'of  the  main  circuit  breaker  unless 
the  pantagraph  is  lowered  and  the  earthing  switch  closed. 

The  only  device  used  on  the  locomotive  to  protect  the  equipment 
against  voltage  surges  consists  of  a  reactance  coil  fitted  under  the 
cover  of  the  transformer.  Previous  experience  has  shown  other 
protective  devices  mounted  on  the  locomotive  to  be  useless  and 
that  it  is  preferable  to  furnish  each  section  of  the  line  with  its  own 
protective  devices. 

The    Main    Motors. 

The  main  motors  are  12  pole  compensated  series  motors,  satis- 
factory commutation  being  obtained  by  the  usual  Oerlikon  arrange- 
ment of  adjusting  the  phase  of  the  interpole  flux.  The  connectors 
between  the  commutator  and  the  armatui'e  conductors  are  liberally 
proportioned  and  not  made  of  a  high  resistance.  The  twelve 
brush  spindles  each  caiTy  5  brushes  40  mm.  -wide  and  9  mm.  thick 
In  order  to  eliminate  high  harmonics  in  the  current  or  pressure  waves, 
the  stator  slots  are  closed,  and  the  serai-closed  rotor  slots  are  skewed 
through  a  slot  pitch. 
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motors,  and  the  other  for  the  heating  circuits  of  the  train.  The  first 
winding  is  in  two  halves  wound  for  a  normal  maximum  voltage 
of  567  V,  and  provided  with  a  number  of  tappings,  as  with  the 
1  —  B  4-  B  —  1  locomotive. 

The  winding  for  the  heating  circuit  is  for  a  maximum  of  1   1  80  V 


The  motors  are  semi-enclosed,  and  with  artificial  ventilation  can 
develop  at  the  rim  of  the  driving  wheels  an  output  of  550  h.p.  at 
400  V  and  560  revs,  per  minute  for  1 J  hours,  and  425  H.p.  at  .380  V 
continuously. 

The  speed  regulation  of  the  locomotive  is  effected  by  varying  the 
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motor  voltage  by  means  of  the  "  giaduator  "  switch.  For  these 
locomotives  two  tj-pes  of  this  controlling  switch,  differing  in  their 
mechanical  construction,  are  being  used.  The  one,  Fig.  12,  i3 
mechanically  operated  by  hand,  and  the  other,  Fig.  13,  is  operated 
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Fio.  1.5. — View  of  Eeversers 

electiicaUy.  The  latter  is  of  the  drum  type  similar  to  that  used  on 
the  Loct.schberg  locomotives,  with  the  exception  that  the  two 
cylinders  are  arranged  one  above  the  other,  and  the  servo  motor 
does  not  run  continuously,  but  only  during  the  period  of  operating 
the  graduator.  The  other  type  consists  of  a  system  of  levers  and 
cams,  and  has  been  designed  especially  \yMi  the  object  of  reducing 
the  effort  usually  required  from  the  personnel  ;  a  central  arc 
extinguishing  device  is  used. 

Regenerative  Braking. 

The  loconiotives  1  —  B  +  B  -  1,  and  1  —  C  +  C  —  1,  are  arranged 
for  electric  braking  and  for  regenerative  control  on  down  grades. 
Whatever  form  of  electric  braking  may  be  emploj'ed,  it  has  the 
advantage  compared  with  mechanical  bralung  that  the  wear  of  the 
brake  blocks  and  the  tyres  ivith  the  consequent  formation  of  metallic 
dusV^and  the  production  of  heat  all  disappear.  The  greater  the 
weight,  the  greater  is  this  advantage,  and  fiom  the  very  beginning  of 
electric  traction  one  has  aimed  at  the  electric  braking  of  the  total 
weight  of  a  train  when  descending  an  incline. 

At  first  the  single-phase  system  was  thought  to  be  at  a  disadvantage 
in  this  respect  as  compared  with  the  direct  current  or  the  three- 
phase  systems.  The  developments  of  recent  years  have  caused 
opinion  on  this  point  to  be  modified  in  favour  of  the  single-phase 
system.  As  may  be  seen  from  the  diagram  of  connections,  Fig.  14, 
the  arrangement  used  on  the  locomotives  is  very  simple,  the 
electrical  equijiment  of  the  locomotive  for  regenerative  control 
only  differing  from  that  without  regeneration  in  the  addition  of  a 
main  reactance  coil,  and  an  auxiliary  reactance  to  cnsuie  satisfactory 
commutation  and  connected  in  parallel  mth  the  commutating 
pole  windings  during  braking.  The  operation  of  the  brake  is 
very  simple,  and  it  is  regulated  by  the  controller  and  graduator 
used  for  normal  power  working,  the  motors  during  braking 
being  connected  to  any  desired  tapping  on  the  low  tension  winding 
of  the  transformer. 

The  change  from  power  working  to  braking  is  effected  by  means 
of  the  reverscrs  designed  to  this  end,  and  which  are  mounted  on  the 
motors,  Fig.  1.5.  At  the  beginning  of  braking  the  graduator  con- 
troller is  put  to  the  zero  position,  and  the  reverscrs  then  put  to  the 
braking  position  ;  braking  is  then  elTcctcd  by  means  of  the  hand- 
wheel  which  is  used  for  regulating  the  voltage  at  the  terminals  of  the 
motors  during  normal  power  working.  The  braking  effect  on  the 
lower  notches  is  relatively  weak,  but  increases  as  the  voltage 
8  raised.  The  driver  regulates  the  speed  at  will,  the  control 
<1  uring  braking  being  as  fine  as  during  normal  power  working 
since  the  number  of  voltage  tappings  is  the  same  for  the  two 
eases. 

The  arrangement  permits  of  braking  right  up  to  standstill.     The 


braking  reactance  coil  prevents  the  motor  current  from  reaching  an 
unsafe  value.  Braking  can  also  take  place  at  the  highest  speeds 
without  giving  rise  to  dangerous  sparking  at  the  commutators  of 
the  motors,  or  to  excessive  cunents.  When  it  is  required  to  resume 
normal  power  working,  the  controllers  are 
set  to  the  zero  position  again,  and  the  rever- 
scrs put  back  to  the  power  position.  The 
various  interlocking  de^-ices  for  normal 
!  working     as     motors     also    operate     during 

braking. 

The  characteristic*  of  this  method  of 
braking  is  that  the  braking  torque  is  inde- 
pendent of  the  speed  and  depends  solely 
upon  the  appUed  voltage.  Any  instability 
in  the  braking  action  is  thus  obviated,  and 
^>^  for  a    given  train  load,   by   regulating    the 

^J^f  brake  any  desired  speed  may  be  obtained. 

^^  The     extraordinary     simplicity    of     these 

braking  operations  has  been  demonstrated 
on  the  Loetschberg  locomotives,  equipped 
as  above  described.  According  to  calcula- 
tions, the  efficiency  during  regenerative 
braking  reaches  about  75  percent,  for  normal 
working.  The  power  factor  of  the  re- 
generated energy  varies  normally  between 
0'6  and  07,  deduction  being  made  for  the 
power  absorbed  in  the  auxiliary  services — 
compressors,  fans,  &c.  Taking  this  power 
into  account,  the  power  factor  falls  about 
10  per  cent.  The  Oerlikon  method  of  re- 
generative braking  with  single-phaise  alter- 
nating currents  is  thus  as  advantageous  as 
that  obtained  on  the  three-phase  locomo- 
tives of  the  ItaUan  State  Railways. 

"The  advantages  of  this  method  of  braking 

are     obtained    ^^^thout    any    inconvenience 

*  other  than   a    slight  increase  in  the  weight 

of     the     locomotive    due    to    the     braking 

reactance     coil.       This    increase    represents 

but   3    or    4    per   cent,   of    the    weight   of 

the    locomotive   when   it  is  intended  to  brake  a  whole  train,  or 

about  7  to  9  per  cent,  of  the  weight  of  the  electrical  equipment. 


Electric   Power   in   Victoria. 

The  chairman  of  the  Victorian  Electricity  Commission  (Sir  Johu 
Monash)  in  a  recent  address  to  the  Victorian  Chamber  of  Manufac- 
tures said  by  compai-ison  with  other  parts  of  the  world  Victoria 
was  under-industraiised  and  under-electrified.  He  pointed  out 
hitherto  thev  had  been  dependent  upon  New  South  Wales  for  coal, 
and  consequently  the  supply  of  fuel  for  electric  power  had  been 
frequently  subjected  to  interferences  through  industrial  disturbances 
in  which  "Victoria  or  its  citizens  had  had  no  pai'l  whatever.  Ihose 
considerations  were  a  sufficient  ground-work  for  a  scheme  to  liberate 
the  State  from  such  disabilities  and  to  lay  the  foundations  of  great 
industrial  development,  progress,  and  prosperity  in  future.  ^  ictoria 
possessed  resources  of  brown  coal  which  were  "fabulous"  in 
extent— it  would  be  possible  to  free  the  State  from  industrial  dis- 
abilities. After  investigation  the  Commission  decided  to  utilise  the 
extensive  areas  at  Morwell  (Gippsland)  because  it  was  close  to  tfie 
metropolis  and  favourably  situated  for  the  establishment  of  an 
electricity  generating  station.  The  extent  of  the  field  was  A)  square 
miles,  of  which  an  area  of  one  square  mile  had  been  selected,  contain- 
ing sufficient  brown  coal  to  last  100  years. 

Kiewa    Hydro-Electric    Project. 

Sir  John  told  his  hearers  that  the  statement  that  hydro-electric 
power  was  necessarily  the  cheaper  power  was  fallacious.  Hydro- 
electric power  depended  upon  special  circumstances,  including  a 
reliable  flow  of  water  with  a  con.sidcrable  fall,  and  the  capital  cost 
would  be  greater  than  that  of  a  heat-power  scheme.  Water-power 
was  only  available  in  inaccessible  and  high  lands  a  long  distance 
from  Melbourne.  Brown  coal  would  be  produced  at  Morwell  for 
about  3s.  per  ton,  and  it  would  be  available  at  metropolitan  railway 
sidiiMJS  for  about  9s.  a  ton.  Briquettes  would  cost  less  than  20s. 
per  ton,  while  electric  energy  in  Melbourne  would  be  obtainable  at 
an  average  rate  of  something" less  than  a  halfpenny  per  unit.  There 
was  strong  pressure  on  the  part  of  some  public  men  to  rush  precipi- 
tately into  hvdro-electric  schemes,  particularly  the  Kiewa  scheme. 
.\  capital  expenditure  of  £3  500  000  on  the  Ki'ewa  scheme  would  be 
entirely  unjustified,  particularly  as  tlie  Government  and  Parliament 
had  definitely  committed  themselves  to  the  Morwell  scheme.  It 
tfould  take  the  country  centres  all  their  time  to  consume  the 
80  000  H.r.  the  Commission  would  be  ready  to  give  them  in  1924. 
Kiewa  would  not  be  able  to  compete  with  Morwell,  and  it  would 
had  to  the  irretrievable  ruin  of  both  schemes.  It  was  sheer  nonsense 
to  suggest  that  it  should  be  done. 

*  For  a  description  of  the  theory,  4  c,  of  the  method  of  braking, 
..e  The  Elkctricias,  Vol.  LXXXI,  p.  70H,  Dec.  20,  1918. 
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Members  were  arriving  from  all  parts  thioughout  the  day,  and 
from  the  crowded  condition  of  the  hotels,  it  was  apparent  that  the 
meeting  was  going  io  be  one  of  the  largest  of  recent  j-ears.  At  the 
local  headquarters  in  Parliament  House  it  was  reported  that  some 
2  300  members  had  aheady  signified  their  intention  of  bemg  present. 
In  place  of  the  ordinary  guide-book  style  of  handbook,  a  small  blue 
Tolume.  of  some  260  pages,  was  served  out  to  members,  entitled 
■■  Edinburgh's  Place  in  Scientific  Progress,"  specially  prepared  by 
a  local  editorial  committee  who  had  enlisted  the  services  of  twenty- 
five  experts,  each  of  whom  had  contributed  a  chapter  outlining  the 
influence  celebrated  citizens  of  the  Scottish  capital  had  exei-ted  in 
promoting  the  chief  branches  of  human  knowledge.  In  it  we  are 
remindedthat  James  Kasmyth,  Macquorn  Rankine,  and  Alexander 
Graham  Bell  were  all  born  in  Edinburgh  and  educated  at  the  Royal 
High  School  :  also,  that  James  Clerk  Maxwell  and  Peter  Guthrie 
Tait  were  schoolboys  at  the  Edinburgh  Academy. 

In  the  evening  Sik  Olher  Lodge  delivered  the  first  of  a  series 
of  citizens"  lectiu-es.  his  subject  being  "Speech  Tkrough  the  Ether." 
"  We  sometimes  see  in  the  papers,"  said  Sir  Oliver,  "  that  Marconi 
thinks  he  has  heard  signals  from  Mars.  I  have  nothing  to  say  to 
that,  for  I  don't  know  ;  but  I  think  it  possible  other  people  have 
been  trying  to  signal  to  us  for  a  long  time.  Don't  let  us  shut  our 
minds  to  the  infinite  possibilities  of  existence." 

Wedne-sdai/,  Sejil.  1th. 

Many  committees  were  held  during  the  afternoon.  After  dinner 
a  large  and  distinguished  audience  assembled  in  the  Usher  Hall  to  hear 
the  President's  inaugural  address.  It  was  not  till  the  proceedings 
opened  that  the  majority  of  those  present  learned  that  Sin  Edwabd 
Ti  OKPE  was  indisposed.  In  his  unavoidable  absence,  the  address 
Mas  read  by  Sik  Alfred  Ewixg,  Principal  of  Edinburgh  University. 

After  recalling  the  circumstances  imder  which  the  British 
Association  was  founded  and  the  noteworthj-  character  of  the  first 
meeting  in  Edinburgh  in  1834,  it  was  explained  in  Sir  Edward's 
address  that  this — the  fifth  meeting  held  in  the  Scottish  capital, 
would  be  marked  by  a  greater  degree  of  combination  between  the 
various  sections  than  had  hitherto  been  attained  for  the  purpose  of 
discussing  common  problems  of  general  interest.  Another  change 
in  procedure  would  be  the  mtroduetion  of  discussions  on  the 
addresses  of  the  presidents  of  sections.  The  progress  of  State-aided 
research  was  then  traced,  from  the  committee  called  by  Lord 
Salisbury  to  report  on  the  expediency  of  establishing  a  Kational 
Physical  Laboratory  down  to  the  most  recent  activities  of  the 
Department  of  Scientific  and  Industrial  Research.  Then  followed 
a  rather  technical  discourse  on  the  gro\vth  of  modern  views  on  the 
aature  of  matter  which  was  keenly  appreciated  bj-  the  physicists 
and  chemists,  but  must  have  verged  on  the  incomprehensible  to 
many.  Contact  with  the  masses  of  the  audience  was  re-established 
when  the  theme  changed  to  the  use  of  poison  gas  in  war.  The  tenor 
of  Sir  Edward  s  concluding  appeal  was  to  the  effect  that  an  educated 
public  opinion  would  refuse  to  give  credit  to  any  body  of  scientific 
men  who  employed  then'  talents  in  devising  means  to  develop  and 
perpetuate  a  mode  of  warfare  which  was  abhorrent  to  the  higher 
instincts  of  humanity. 

Section  A. 

Thursdai/,  Sept.  Slli. 

Section  A  had  a  verj'  busy  morning,  a  considerable  amowit  of 
time  being  devoted  to  phenomena  arising  from  the  motion  of 
electrons  [within  the  atom.  Prof.  J.  C.  McLennan,  F.R.S.,  opened 
the  proceedings  with  an  account  of  experiments  carried  out  at 
Toronto,  to  determine  whether  the  spectrum  of  an  ionised  atom  was 
similar  to  that  of  an  atom  with  lower  atomic  number.  In  the  case 
of  potassium,  the  removal  of  the  outermost  electron  would  presum- 
ably produce  a  structure  similar  to  that  of  argon.  Prof.  McLennan 
found  that  when  potassium  vapour  was  violently  excited,  a  spectrum 
showing  marked  parallelisms  to  the  spectrum  of  argon  was  obtained. 
He  further  described  some  interesting  experiments  on  mercury 
vapour.  When  Ught  of  wave-length  2  536  A  falls  upon  mercury 
vapour  it  is  absorbed.  This  absorption  is  imagined  to  take  place 
on  Bohr's  theory  by  the  removal  of  an  electron  trom  an  inner  to  an 
outer  orbit.  The  mereur}-  atom  exposed  to  Ught  of  tliis  wave- 
length should  therefore  be  in  a  different  condition  to  that  of  the 
normal  atom,  and  this  difference  in  condition  might  be  illustrated 
by  the  ability  of  the  excited  atom  to  absorb  light  of  wave  lengths 
which  the  normal  atom  is  incapable  of  absorbing.  It  was  found 
that  when  mercury  vapour  was  continuously  exposed  to  hght  of 
wave-length  2  536  A,  it  absorbed  light  of  wave-length  4  359  A, 
whereas  mercury  vapour  not  so  illuminated  did  not  absorb  the 
4  359  A  line.  Similarly,  mercury  vapour  was  found  to  absorb  the 
10  140  A  line  only  when  illuminated  with  hght  of  wave-length 
1  849  A. 

Discussion  on  all  papers  being  very  strictly  limited,  Pi;ok.  R.  \\'. 


^\'ooD  (John  Hopldns  University)  was  the  only  further  speaker  on 
tliis  subject,  and  he  emphasised  the  importance  of  the  iihenomenon 
of  the  absorption  of  hght  of  a  certain  wave-length  when  a  substance 
was  illuminated  by  light  of  another  wave-length. 

Prof.  R.  W.  Wood  then  gave  an  interesting  paper  on  fluorescence. 
If  absorption  of  light  by  an  atom  takes  place  by  the  removal  of  an 
electron  from  an  inner  to  an  outer  orbit,  and  the  emission  of 
fluorescent  light  by  a  reverse  process,  then  it  might  be  expected  that 
this  process  would  take  time,  so  that  if  a  substance  was  illuminated 
by  an  electric  spark,  there  would  be  a  brief  interval  between  the 
cessation  of  the  spark  and  the  emission  of  the  fluorescent  light. 
Prof.  Wood  described  experiments  in  which  mercury  vapour  was 
illuminated  by  the  instantaneous  flash  of  an  aluminium  spark.  It 
was  foimd  that  the  vapour  remained  non-luminous  during  the  period 
of  excitation,  and  for  about  1/15  000  second  after,  when  it  suddenly 
bmst  into  a  flash  of  green  fluorescent  light.  He  pointed  out  that 
this  appears  to  be  the  first  observation  of  a  fluorescent  or  phos- 
phorescent bod}'  remaining  dark  during  the  period  of  illumination. 
Losing  a  new  type  of  phosjjhoroscope.  experiments  were  performed 
with  other  substances,  but  notliin^analogous  to  mercury  in  its 
behavioiu'  has  yet  been  found,  although  the  phosphoroscope  recorded 
the  phenomena  to  1,400  000  second.  Further  experiments  showed 
that  oifly  freshly  formed  mercury  vapour  exliibits  the  phenomenon 
of  fluorescence,  and  then  oifly  when  metaUic  mercury  is  present 
and  hberating  the  mercury  vapour.  Prof.  Wood  expressed  the 
opinion  that  the  freslfly  formed  particles  of  vapour  are  diatomic 
when  they  first  leave  the  metal,  and  that  they  subsequently  break 
up  into  monatomic  particles.  In  some  experiments  on  the 
fluorescence  of  solutions  of  fluorescence.  Prof.  Wood  used  jets, 
about  the  thickness  of  a  fine  sewing  needle,  projected  with  a  velocity 
of  about  1  000  ft.  per  second,  and  he  refened  to  the  pronounced 
cutting  properties  of  these  jets.  They  would  easily  cut  through  a 
strip  of  pine  wood. 

Prof.  Richardson  and  De.  Langmtir  took  part  in  the  discussion 
on  the  paper,  the  latter  pomting  out  that  fluorescence  took  place 
in  two  steps,  and  inquiring  if  hght  of  other  wave  lengths  was  emitted 
in  certain  portions  of  the  flash,  owing  to  a  time  lag  in  the  movement 
of  the  electrons  to  the  different  positions.  Prof.  Wood,  in  replying, 
admitted  that  the  phenomenon  might  equaUy  well  be  due  to  an 
electron  change  instead  of  the  breaking  up  of  diatomic  molecules, 
and  that,  although  the  evidence  was  incomplete,  other  radiations 
such  as  affected  a,  photographic  plate  were  not  emitted. 

In  a  further  paper  Prof.  Wood  dealt  with  the  extension  of  the 
hydrogen  spectrum  from  twelve  to  twenty  lines  by  the  employment 
of  vacuum  tubes  of  rmusual  length.  The  phenomena  obsei'ved  in 
these  tubes  are  very  remarkable  and  were  described  in  as  much 
detail  as  time  would  permit.  He  was  of  opuiion  that  the  effect  of  a 
condenser  on  the  discharge  was  merely  to  increase  the  current 
density  in  the  tube,  and  that  many  comphcated  phenomena,  formerly 
ascribed  to  the  oscillatory  nature  of  the  discharge,  were  due  to  this 
increase.  He  described  experiments  in  support  of  this  view,  and 
calculated  that  in  one  case  the  instantaneous  current  in  the  tube  was 
of  the  order  of  3  00t»  amperes.  The  source  of  this  increase  of  current 
was  imknown,  as  there  was  apparently  no  increase  in  the  primary 
current  of  the  transformer. 

JIr.  a.  a.  Campbell  Swtnton.F.R.S.,  read  an  interesting  paper 
on  the  reception  of  wireless  signals  on  a  shielded  frame  aerial.  It 
had  been  suggested  that  something  of  the  natm-e  of  a  wireless 
telescope  with  improved  direction  finding  properties  might  be  made 
by  plaomg  a  frame  aerial  in  a  large  metal  tube  or  wire  spiral,  open  at 
both  ends.  The  Eiffel  Tower  sjoark  signals  were  received  on  a  small 
frame  .aerial  placed  inside  a  tube  of  wire  network  with  open  ends.  It 
was  found,  however,  that  while  the  presence  of  the  tube  weakened 
the  signals,  altering  its  cUrection  did  not  affect  them,  and  the  signals 
were  not  further  weakened  by  closing  the  ends  of  the  tube  by  wire 
grids.  The  tube  was  then  replaced  by  a  box  of  sheet  cojjper  with  one 
end  open.  In  this  was  placed,  not  only  the  frame,  but  also  the 
ampUfier  antl  all  the  other  apparatus,  the  telephone  being  listened 
to  thi-ough  a  i-ubber  pipe.  The  ampUfier  was  a  5  valve  resistance 
amphfiercoimected  to  a  3  valve  transformer — coupled  note  magnifier. 
Signals  were  heard  of  equal  strength  with  the  open  end  of  the  box 
pointing  towards  or  directly  away  from  Paris,  but  ceased  when  the 
box  was  turned  so  that  the  open  end  faced  at  right  angles  to  Paris, 
the  frame  still  pointmg  to  Paris  ;  or  when  the  open  end  was  com- 
pletely closed  with  a  copper  or  tinfoil  cover,  br  the  latter  case  the 
signals  were  stiU  aucUble  unless  the  copper  actuaUy  touched  the  box 
on  all  sides.  For  other  positions  of  the  box  with  the  end  open, 
signals  could  only  be  heard  when  the  relative  positions  of  the  box 
and  frame  were  such  that  a  prolongation  of  the  plane  of  the  frame 
towards  or  away  from  Paris,  no  matter  which,  came  out  of  the  open 
end  clear  of  the  copper  sides  of  the  box. 

Sir  Oliver  Lodge  expressed  himself  very  much  surprised  by  the 
smallness  of  Mi-.  CampbeU  Swinton's  apparatus,  the  receiving  frame 
being  only  one  foot  in  diameter.     In  his  own  early  experiments  he 
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had  useil  a  hat-shaped  copper  box  and  he  foimd  that  everything 
ha(l_to  be  placed  inside  the  box.  He  found  that  even  a  wire  passing 
through  a  small  hole  in  the  box  seemed  to  coax  the  waves  in,  and 
Mr.  Campbell  tSwinton  had  got  over  that  diHiculty  successfully.   , 

Demonstrations. 

In  the  afternoon  various  demonstrations  were  given.  Mr.  J.  J. 
DoMXlxo  exhibited  his  recording  ultiamicrometer  and  some  of 
its  applications.  The  ultraniicronieter  consists  of  an  oscillating 
valve  circuit  and  an  arrangement  for  measuring  the  changes  of  the 
plate  current.  If  the  capacity  in  the  oscillating  valve  circuit  is 
changed,  then  the  plate  current  is  affected  and  the  changes  in  plate 
current  may  be  recorded  l)v  the  galvanometer.  Extremelj'  small 
changes  in  the  distance  apart  of  the  condenser  i)lates,  of  the  order  of 
10  ""  cms.,  are  quite  detectable.  The  curve  showing  increase  of  plate 
current  with  distance  apart  of  the  condenser  plates  shows  that  the 
sensitivitj-  of  the  arrangement  is  independent  of  the  condenser 
plate  distance  ovec  large  ranges  of  the  order  of  1  mm.  Moreover,  the 
apparatus  is  stable  and  gives  consistent  results.  Among  its  applica- 
tions exhibited  were  :  as  a  micrometer  arrangement  for  demonstra- 
tion purposes,  as  appUed  to  a  seismograph,  as  a  micro-pressure 
manometer  sensitive  to  1/10  000  atmosphere,  as  a  sensitive  balance 
with  rapid  action  and  for  recording  plant  growth.  The  use  of  the 
apparatus  as  an  exteusometer  was  shown  by  clamping  the  two  con- 
denser jJates,  insulated,  of  comse,  to  a  metal  bar  and  obsen-ing  the 
change  of  plate  current  when  the  bar  was  stretched.  Thus  Young's 
modulus  for  the  bar  could  be  found.  In  the  micromanometer,  the 
moveable  plate  of  the  condenser  was  attached  to  a  stretched  rubber 
membrane  forming  one  side  of  a  closed  box.  The  gradual  motion  of 
the  membrane,  due  to  the  fall  of  pressure  resulting  from  the  approach 
of  a  cj-clonic  depression  towards  Edinburgh,  was  easilv  obsei'vable 
on  the  galvanometer  whilst  the  demonstrator  was  speaking.  As  a 
recorder  of  plant  growth  the  instrument  showed  itself  capable  of 
demonstrating,  not  merely  the  general  phenomenon  of  growth,  but 
pulsations  of  growth  such  as  have  been  previously  described  by 
ISk  Ramachander  Bose,  using  a  compUcated  lever  maguifving 
S5-stcm.  The  general  principle  is  not  new,  being  similar  to  that 
described  bj'  Prof.  Whitldington  at  the  CarcUfi  meeting  last  year. 
Whiddington's  arrangement  was  much  more  sensitive  and  he  used 
heterodyne  reception,  but  the  new  arrangement  possesses  greater 
stabihty,  is  more  easy  to  demonstrate  and  is  sufficiently  sensitive 
for  most  purposes. 

Dr.  Dawson  Turner  and  Mr.  D.  Orombie  demonstrated  the 
behaviour  of  an  electritied  pith  ball  in  an  ionized  atmosphere.  If 
a  charged  Leyden  jar  Is  placed  in  an  ionized  atmosphere  the  ions 
are  directed  tcnvards  the  jar.  A  pith  ball  connected  to,  and  insulated 
from,  the  knob  of  the  jar  by  a  blob  of  shellac,  will,  if  it  happens 
to  lie  on  the  hne  joining  the  centre  rod  of  the  jar  and  the  source  of 
ionization,  be  alternately  charged  and  discharged  by  contact  with 
the  knob  and  the  stream  of  ionization  respectively,  so  that  it  will 
oscillate.  This  simple  instrument  may  be  used  to  demonstrate  the 
ionization  of  a  gas  by  various  agencies. 

Mr.  W.  L.  B.\lls  gave  a  demonstration  of  a  simple  harmonic 
analyser  and  periodoscope.  The  movements  of  a  set  of  equidistant 
strings,  under  equal  tension  radiating  from  a  flexible  yoke,  are 
obsei-\'ed  by  an  optical  lever.  The  angle  of  cUvergence  of  the  strings 
being  small,  they  may  be  considered  as  parallel.  The  curve  under 
investigation  is  made  into  a  template  which  is  pushed  under  the 
strings  at  a  j)oint  corresponding  to  the  interval  which  is  suspected 
to  be  the  length  of  the  period.  The  resulting  movement  of  all  the 
strings  is  averaged  out  and  communicated  to  the  optical  lever,  the 
inovement  of  a  spot  of  Ught  permitting  the  fairly  accurate  determina- 
tion of  the  length  and  ampUtude  of  the  period.  The  device  is  simple 
and  gives  rapid  results  once  the  template  has  been  prepared. 

Friday,  Sept.  iUh. 

Sir  Oliver  Lodge,  in  proposing  a  vote  of  thanks  to  the  President, 
referred  to  the  controversy  on  the  .seat  of  the  contact  cUfference  of 
iwtential  in  which  lie  had  played  an  important  i)art  in  the  latter 
part  of  last  century,  and  he  welcomed  the  study  of  thermionic 
emission  in  extreme  vacuo,  which  was  throwing  so  much  Ught  upon 
this  important  subject. 

■Sir  Dugai.d  Clerk,  in  seconding  the  vote  of  thanks,  gave  an 
interesting  historicalsummary  of  a  certain  portion  of  thermo-dv- 
namics. 

The  section  then  proceeded  to  the  rooms  of  section  B,  where  a 
joint  meeting  of  sections  A  and  B  was  held  to  discuss  the  structure 
of  molecules.  The  meeting  was  opened  by  Dr.  Lanomuir,  who  gave 
a  very  clear  account  of  his  theory  of  atomic  and  molecular  structure. 

Prok.  W.  L.  Braoo,  F.R..S.',  and  Prof.  A.  ().  Rankink  took 
part  in  the  discussion.  The  former  dealt  with  the  light  which  the 
examination  of  crystal  structure  by  the  rollcctiun  and  dilt'ractioii 
of  X-Rays  threw  upon  the  structure  of  atoms  and  molecules.  He 
showed  that  X-Ray  examination  of  compounds  proved  that  the 
molecules  might  be  represented  by  definite  arrangements  of  atoms 
and  that  each  atom  possessed  a  definite  spherical  volume  in  these 
arrangements.  The  mathematical  theory  of  rcHection  of  .\-Ray9 
by  the  electrons  in  the  atom  had  been  worked  out,  and  experimental 


results  showed  that  there  certainly  was  no  octet  arrangement  as 
required  by  Dr.  Langmuii's  theory,  but  there  was  a  dense  arrange- 
ment of  electrons  much  nearer  the  nucleus.  He  pointed  out  that 
this  in  no  wise  detracted  from  the  beauty  of  Langmuir's  conception 
as  a  useful  working  approximation  for  the  chemist. 

Prof.  Ranking  dealt  with  the  evidence  which  his  exijeriments  on 
the  viscosity  of  gases  lent  to  Dr.  Langmuir's  theory.  If  one  removed 
the  outer  electron  from  an  atom  of  rhubidium  one"  would  presumably 
obtain  an  arrangement  like  that  of  krjqiton  ;  similarly,  by  removing 
an  electron  from  the  molecule  of  ammonia  one  would  obtain  a 
structure  similar  to  that  of  a  molecule  of  marsh  gas.  Now  rhubi- 
dium and  ammonimn  form  isomorphous  salts  and  crystal  measure- 
ments show  that  rhubidium  and,  ammonium  occupy  the  same 
volume.  Now  the  atomic  diameters,  as  deduced  from  viscosity 
measurements  for  krypton  and  marsh  gas,  are  respectively 
3.10x10-^  and  3.1.3x10-*'  cms.,  so  that  the  experimental 
evidence  supported  the  Langmuir  view  of  electron  shells. 

Section  G. 

Thursday,  Sept.  8th. 

The  pajjeis  taken  m  section  G.  this  morning  were: — (1)  Prof. 
T.  Hudson  Beare — An  Inquiry  into  the'  Suitability  of  Scottish- 
Grown  Timber  for  Aeroplanes  and  Pit  Props.  (2)  Prof.  Alex.  R. 
Home,  O.B.E. — Experiments  on  the  Mechanical  Properties  of 
Scottish  Pine.  (3)  Dr.  B.  C.  Laws — Stresses  in  Ship's  Plating  Due  to 
Fluid  Pressure.  (4)  Dr.  E.  M.  Horsburgh — The  Fracture  of  Wire 
in  Steel  Ropes.  (5)  Prof.  T.  Hudson  Beare  and  Mi-.  W.  Gordon — 
The  Influence  of  the  Width  of  the  Specimen  upon  the  results  of 
Tensile  Tests  of  Mild  Steel  and  Rolled  Copper. 

The  time  available  for  discussion  on  these  papers  was  very 
limited,  but  suflSced  to  disclose  that  the  war  had  stimulated  wide- 
spread interest  in  the  possibilities  of  home-grown  timber. 
Laboratory  tests  appeared  to  show  that  specially  selected  specimens 
of  Scottish-gro^ini  timber  compared  favourably  with  imported 
woods  ;  but,  due  to  poor  cultivation,  the  home-grown  product  was 
generally  speaking  inferior  as  regards  straightness  and  freedom 
from  knots.  , 

In  the  afternoon  a  visit  was  paid  to  Messrs.  Ramage  and  Ferguson, 
Leith,  including  the  Leith  Docks.  Another  party  visited  the  works 
of  Messrs.  Bruce  Peebles  and  Co.,  where  a  large  number  of  Peebles-La 
Cour  motor  converters  were  seen  passing  through  the  shops,  having 
outputs  varying  from  100  to  2  000  kW. 

After  dumer,  a  civic  reception  was  given  in  the  Royal  Scottish 
Museum,  at  which  some  2  500  ladies  and  gentlemen  were  received 
by  Lord  Provost  and  Mrs.  Hutchison.  Large  though  the  gathering 
was,  there  was  ample  room  mthin  the  spacious  building.  Amongst 
the  many  objects  of  interest,  the  fine  collection  of  working  models 
in  the  machinery  section  attracted  attention. 

Friday,  Sept.  9th. 

The  fiist  hoiu-  was  purposely  kept  open  in  Section  G.  so  that 
members  should  be  free  to  attend  Section  A,  where  Prof.  0.  W. 
Richardson,  F.R.S.,  delivered  his  ijresidential  address  on  Problems 
of  Physics.     The  result  was  a  very  crowded  meeting. 

At  11  a.m.  Prof.  A.  H.  Gibson  read  liis  presidential  address  on 
Water  Power  to  the  Engineering  Section.  Many  visitors  were 
attracted,  and  the  lecture  theatre  was  crowded. 

The  papers  following  were  : — Prof.  P.  G.  BaUy — The  Linking 
up  of  the  Smaller  Water-Powers  in  Scotland,  and  Prof.  F.  C.  Lea — 
The  Utilisation  of  Tidal  Power,  with  special  reference  to  the  Severn 
Estuary. 

The  intention  had  been  to  allow  time  for  a  general  discussion  on 
water  power  ;  but  it  was  already  1  p.m.  before  Prof.  Lea  finished 
speaking.  This  circumstance  was  much  to  be  regretted,  as  there 
were  electrical  engineers  present  anxious  to  challenge  the  feasibility 
of  Prof.  Baily's  scheme  of  generation  by  over-diiven  induction 
motors  in  large  numbeis  of  small  scattered  units,  and  there  were 
geologists  interested  in  water  power  developments  whose  views 
would  have  been  valuable  to  hear. 

A  feature  of  Prof.  Gibson's  address  was  an  appeal  for  the  endow- 
ment of  one  large  well-equipped  central  laboratory  where  the 
problems  surrounding  hydro-electric  developments  could  be 
investigated  on  a  coirmiercial  scale.  Opportunity  of  reiterating 
this  need  was  taken  by  Prof.  T.  Hudson  Beare,  in  moving  a  vote  of 
thanks  to  the  president. 

In  the  afternoon,  a  party  of  fifty  or  so  visited  the  wire  works  of 
Messrs.  Bruiiton,  .Mu.s.sclburgh,  where  the  works,  processes  and  the 
magnificently  ajjpoiutcd  researcdi  laboratories  were  seen  to  advan- 
tage. Here  Prof.  Haigh  gave  an  interesting  demonstration  of  his 
patent  altcj'nating  stress  testing  machine.  In  this  macliino  alter- 
nating stresses  cxccc^ling  1  ton  are  applied  with  a  stress  frequency 
of  2  000  cycles  per  minute  by  means  of  an  armature  oscillating 
between  magnets  excited  by  two-phase  current.  Ingenious  arrange- 
ments were  shown  for  accurately  calibrating  the  machine  and  for 
examining  the  wave  form  of  the  induced  stresses.  With  the 
machine  properly  adjusted  a  very  smooth  and  regular  sine  curve  is 
obtained,  but  if  there  is  looseness  sutiSoient  to  produce  audible 
rattle  the  wave  becomes  irregular. 

At   8.30  p.m.  Prof.   C.  E.  Ixglis,  O.B.E.,   M.A.,   delivered  an 
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evening  discourse  on  '"  A  Comparison  of  tlie  Forth  aud  Quebec 
Bridges,  showing  the  Evolution  of  Cantilever  Bridge  Construction 
during  the  past  Tliirty  Years,"  which  was  widely  attended  and 
enthusiastically  received.  Sir  Alfred  Ewing,  who  occupied  the 
chair,  when  hitroducing  the  lecturer,  mentioned  that  if  there  had 
been  no  armistice  in  November,  1918^,  the  British  Army  would  have 
crossed  the  Rhine  on  portable  bridges  made  to  Prof.  IngUs'  design. 
A  novel  featiue  m  an  address  of  this  kind  was  the  introduction  of  a 
brief  interval  between  the  first  part  of  the  lecture,  which  dealt  with 
the  Forth  Bridge,  and  the  second  part  devoted  to  an  account  of  the 
vicissitudes  which  culminated  in  the  successful  completion  of  the 
(Jueliec  Bridtre.  Prof.  Inglis  traced  the  main  differences  in  designs 
between  the  two  bridges  to  the  changed  economic  conditions. 
It  miidit  be  said  that  the  Forth  Bridge  was  made  by  hand,  while 
the  Quebec  Bridge  was  machine  made.  Both  bridges  were  of  the 
same  species,  but  theii-  construction  differed  widely,  the  new  fashion 
in  bridge  design  being  dictated  by  cheapness,  durability,  &c. 

Saturday,  Sept.   lOlh. 

By  common  consent  no  meetings  were  held,  the  whole  daj-  being 
reserved  for  excursions,  of  which  the  chief  were  : — ( 1 )  Loch  Lomond, 
Loch  Katrine  and  The  Trossachs,  via  Stirling,  Bridge  of  Allan  and 
Callander,  by  motor  char-a-banc  and  boat.  (2)  The  Scott  country, 
lleh-ose,  Dryburgh,  Abbotsford,  and  the  Valley  of  the  Tweed  by 
motor  coach.  (3)  Valley  of  the  Forth,  Queensferry,  Alloa,  Stirling, 
Linlithgow,  by  char-a-banc. 

Monday,    Sept.    12. 

The  proceedings  started  -with  a  lantern  slide  lectui-e  by  Squadron- 
Leader  A.  J.  Miley  on  Seaplanes. 

The  rest  of  the  morning  was  occupied  by  a  joint  discussion  with 
section  C  (Geology)  on  the  Mid-Scotland  Canal,  presided  over  by 
Dr.   Flett. 

In  the  afternoon  a  visit  was  paid  to  the  laboratories  of  the  Heriot- 
Watt  College,  and  a  small  party  were  enabled  to  avail  themselves 
of  a  special  permit  to  inspect  the  Forth  Bridge. 

Tuesday,  Sept.  13. 
It  was  reported  that  the  committee  on  gaseous  explosions  would 
be  discontinued  as  investigations  similar  to  those  with  which  the 
committee  has  concerned  itself  are  now  being  prosecuted  by  the 
Air  Jlinistry,  the  Admiralty  and  the  Department  of  Scientific  and 
Industrial  Research.  On  the  other  hand,  the  Committee  on 
Complex  Stresses  was  re-appointed.  The  report  of  the  Committee 
was  presented  to  section  G.  Of  the  eight  papers  contained  in  this 
report  the  following  were  read  in  abstract  : — Dr.  G.  Cook,  Distri- 
bution of  Stress  in  a  Flanged  Pipe  ;  Prof.  B.  P.  Haigh,  The  Strain 
Energy-Function  and  the  Elastic  Limit  ;   Dr.  W.  Mason  and  Mr. 


W.  J.  Delaney,  Alternating  Combined  Stress  Experiments ; 
Ml-.  R.  V.  Southwell,  On  some  problems  relating  to  the  Design  of 
High-speed  Discs.  This  investigation  appears  to  have  been  suggested 
bj  the  practical  problem  of  vibration  in  turbine  discs. 

i  the  absence,  through  illness,  of  ]VL'.  Sydney  B.  Donkin,  his 
papb.;'  on  the  New  Electricity  Supply  Station  of  the  Corporation  of 
Edinburgh  was  accepted  as  read. 

Dr.  S.  Parker  Smth  was  then  called  on  to  read  his  pajjer  on 
Large  Electric  Units.  He  illustrated  his  remarks  with  a  fine 
selection  of  modern  examples  of  large  turbo-generator.s,  water- 
wheel  alternators,  slow  speed  alternators,  rotary  and  motor 
converters,  mercury  rectifiers,  &c.  Many  of  these  had  been  made 
from  drawings  specially  prepared  for  the  occasion  by  leading 
British,  Continental,  and  American  firms. 

Then  followed  : — Mr.  John  Soott-Taggabt's  paper  on  "  The 
Negatron  ;  A  New  Negative  Resistance  Device  particularly  for  Use 
in  Wireless  Telegraphy."  This  was  accompanied  by  a  successful 
demonstration  of  the  oscillating  property  of  the  Negatron,  a  new 
negative  resistance  valve.  A  "  Negatron  oscillator "  (made  by 
the  Radio  Communication  Company)  was  used  to  receive  incoming 
continuous  wave  signals.  The  following  message  was  received 
from  the  Admiralty  C.W.  Station  at  Aberdeen :  "  This  message 
conveying  greetings  is  being  sent  from  the  Admiralty  Wireless 
Station  at  Aberdeen  to  the  Engineering  Section  of  the  British 
Association  on  the  occasion  of  a  demonstration  at  Edinburgh  of  a 
new  method  of  producing  wireless  waves."  A  message  was  also 
received  from  Paris  which  read  :  "  French  scientists  send  through 
the  wireless  station  at  Eiffel  Tower,  Paris,  their  cordial  greetings 
to  colleagues  of  the  British  Association  at  present  assembled  at 
Edinbirrgh."  Both  messages  could  be  clearly  heard  throughout 
the  room  and  were  wnitten  on  a  blackboard  as  received. 

Dr.  T.  F.  Wall  then  read  his  paper  on  Long-distance  Transmission 
of  Electrical  Energy  Generated  by  Means  of  Tidal  Power. 

In  the  course  of  a  brief  discussion  which  followed  Dr.  A.  E. 
Kennelly  remarked  that  as  far  as  he  was  aware  that  was  the  first 
serious  proposal  to  transmit  considerable  quantities  of  electric 
energy  at  telephonic  frequency.  It  would  be  easy  to  suggest 
difficulties  which  might  arise,  but  he  did  not  wish  to  do  that  as 
in  his  opinion  the  suggestion  deserved  trial. 

Wednesday,   Sept.    14. 

The  papers  taken  by  Section  G  on  this  last  morning  were  : — 
Dr.  S.  F.  Barclay',  Modern  High-speed  Centrifugal  Pumps ; 
Dr.  J.  S.  Owens,  Experiments  on  Air-Lift  Pumping ;  Prof. 
TiiioSHENKO,  Impulsive  Stresses  in  Rails  and  Girders  ;  Dr.  David 
Ellis,  Iron  Bacteria  in  Relation  to  the  Incrustation  of  Pipes  ; 
Mr.  Watson,  (Birmingham)  Sewage  Gas  for  Power  Production. 


Water  Power  Development.' 


By     Prof.     A.     H. 

The  reasons  for  the  revival  of  interest  in  the  development  of 
water  power  are  partly  technical  and  partly  economic,  whUe  the 
mgent  demand  for  energy  to  supply  the  abnormal  requirements 
of  the  war  period,  combined  with  the  world  shortage  of  fuel,  has 
been  responsible  for  an  unprecedented  rate  of  development  in  most 
countries  with  available  water  power  resources,  and  especially  in 
those  countries  normally  dependent  on  unpoi-ted  fuel. 

World's  Available  Water  Power. 

During  the  past  few  years  much  attention  has  been  paid  to 
statistics  of  available  and  developed  water  powers.  Estimates  of 
potential  power  are  always  to  be  accepted  with  considerable  reserve. 
In  order  to  make  a  reasonably  accurate  estimate,  the  run  off  from 
the  catchment  area  and  the  variation  in  this  run  off  from  month 
to  month  and  from  year  to  year,  must  be  known,  and  it  is  only 
in  comparatively  rare  cases  that  this  information  is  as  yet  available. 
Moreover,  there  is  as  yet  no  standard  basis  on  which  potential 
power  is  computed.  In  the  table  opposite  the  potential  water 
power  is  estimated  on  the  basis  of  the  maximum  flow  as  just 
defined,  and  in  terms  of  continuous  twenty-four-hour  power. 
The  Water  Power  of  the  British  Empire. 
With  the  noteworthy  exceptions  of  Canada  and  New  Zealand, 
practically  nothing  has  been  done,  prior  to  191.5,  by  any  part  of 
the  British  Empire,  to  develop  or  even  systematically  to  investigate 
the  possibUities  of  developing  its  water  powers.  Since  then, 
however,  there  has  been  a  general  tendency  to  initiate  such 
mvestigations,  and  at  the  present  time  these  are  being  carried 
out  with  varying  degrees  of  thoroughness  in  India,  Ceylon,  Austraha, 
South  and  East  Africa,  and  British  (.uiana.  ' 

^  Of  the  developed  power  in  the  Empire  about  80  per  cent,  is  in 
Canada.  Throughout  the  remamder  of  its  territories  only  about 
700  000  H.P.  is  as  yet  developed,  or  only  a  little  over  1  per  cent, 
of  the  power  available,  a  figure  which  compares  with  about  24  per 
cent,  for  the  whole  of  Europe,  and  21  per  cent,  for  North  America, 
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including  Canada  and  the  U.S.A.     These  figures  sufficiently  mdicate 
the  relatively  large  scope  for  future  development. 

Ponder  Available  in  Great  Britain. 
According     to    the    Water    Power    Resources    Committee,    the 
aggregate   output   of   the   various   large   Scottish   schemes   of   the 
Committee     is,     i-oughly,     270  000     continuous   horse-power 
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The  Water  Power  of  the  World  in 

Millions  of  Horse  Power. 

Available 

Developed 

Great  Britain     . . 

0-9 

0-2 

British  Empire — ■ 

230 

3-28t: 

Canada 

Australia 

Africa  (East) 

1 

„  (South) 

„     (West)             

'         30-0  to 

0-7 

British  Guiana 

50 '0 

Incfia  and  Ceylon 

New  Zealand . . 

Papua . . 

/ 

Austria   . . 

0-.3 

0-57 

BrazU 

20  0 

0-32 

Dutch  East  Indies 

.5 -.5 

— 

France    . . 

5G 

1-ti 

Germany 

1-5 

0-75 

Iceland   . . 

40 

1-0+ 

Italy 

40 

1-25 

Japan 

8-0 

1-5 

Norway  . . 

7-5 

1-25 

Russia 

20-0 

1-0 

Spain 

5-0 

0-88 

Sweden 

6-2 

1-2 

Switzerland 

4-0 

1-4 

United  States  of  America 

128-0 

9-8 

t  Including  projected  extensions  to  plants  now  in  ojjeration. 
I  Projected  but  not  yet  constructed. 
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adtlitioii  to  tliese  there  are  a  very  laige  number  of  other  small 
schemes  which  have  not  yet  been  investigated,  and  it  is  probably 
weU  within  the  mark  to  say  that  there  are  waterpower  sites  in 
the  country  capable  of  developing  the  equivalent  of  400  000 
continuous  horse-power,  or  1  500  000  li.i".  over  a  normal  working 
week,  at  least  as  cheaply  as  from  a  coal-tired  installation.  A 
number  of  attractive  schemes  are  also  available  in  North  Wales, 
though  these  are,  in  general,  more  extensive  than  those  in 
Scotland.  Owing  to  the  general  llatness  of  the  gradients, 
there  are,  except  possibly  around  Dartmoor,  no  schemes  of  any 
large  individual  magnitude  in  England,  but  there  are  a  large 
niuuber  of  powers  ranging  from  100  to  1  000  n.r.  which  might 
be  developed  from  river  How  imcontrolled  by  storage.  Investiga- 
tions on  a  few  tvpical  watersheds  throughout  England  and  Wales 
appear  to  show  that  the  possible  output  averages  approximately 
8  continuous  horse-power  per  square  mile  of  catchment  area, 
which  would  be  equivalent  to  an  aggregate  of  about  450  000  H.P. 
Although  much  of  this  potential  output  is  not  commercially  feasible, 
it  would  give  the  equivalent  of  500  000  H.r.  over  a  normal  working 
week  if  only  30  per  cent,  of  it  were  fuUj-  utilised. 

Some  Irish  Figures,  _ 

0  In  the  report  recently  issued  by'the  Irish  Sub-Committee  of  the 
Board  of  Trade  Water  Power  Committee,  it  is  estimated  that 
ap])rc>ximately  500  000  continuous  24  hour  horse-power  is  commer- 
cially available  in  Ireland,  and  that  if  utUised  over  a  48  hour 
working  week,  its  capacity  would  be  at  least  seven  times  as  great 
as  that  of  the  engine  power  at  present  installed  in  the  country  for 
industrial  purposes. 

It  appears  then  that,  although  the  water  power  possibihties  of  the 
United  Kingdom  are  small  in  comparison  with  those  of  some  more 
favoured  countries,  they  are  by  no  means ,  so  negligible  as  is 
commonl}'  supposed,  even  in  comparison  with  the  present  industrial 
steam-  power  resoirrces  of  the  coimtry.  In  fact  the  inland  water 
power  resources  of  the  United  Kingdom  are  capable  of  supplying 
about  27  per  cent,  of  this,  a  proportion  which,  in  such  an  indiLstrial 
country  as  our  own,  is  surprisingly  large,     g 

Some  Reasons  for  Development. 

Many  of  the  small  powers  would  be  well  adapted  for  linkmg  up. 
as  automatic  or  semi-automatic  stations,  into  a  general  network 
of  electricity  supply,  or  for  augmenting  the  output  of  municipal 
supply  works,  as  has  been  done  so  successfully  at  Chester,  Worcester, 
and  Salisbury.  The  development  of  the  many  small  schemes 
available  in  the  Scottish  Highlands  would  probably  have  a  great 
effect  on  the  social  life  of  the  commmiitj'.  It  would  go  far  towards 
reviving  and  extending  those  small  local  industries  which  should 
form  an  essential  feature  of  the  ideal  rural  township.  Commercially 
such  undertakings  may  appear  to  be  of  small  importance,  but  as 
a  factor  ui  promoting  the  welfare  of  the  State,  economical  and 
political,  their  influence  can  hardly  be  over-estimated.  Some  of 
the  larger  schemes  in  Scotland  would  lend  themselves  admirably 
to  transmissions  to  its  industrial  districts,  while  others,  in  close 
vicinity  to  the  sea-board,  would  appear  to  be  well  adapted  for 
supplying  chemical,  or  electro-physical,  or  metallurgical  processes. 
\Vhile  this  is  admittedly  an  inopportune  moment  to  suggest 
am  thing  in  the  nature  of  State  co-operation  in  suoh  developments, 
it  may  be  pointed  out  that  many  of  the  Scottish  powers  in  particular 
occur  in  sparsely  populated  districts,  and  that,  although  they  would 
ultimately  become  remunerative,  the  diftieulty  of  raising  the  capital 
necessary  for  their  development  is  great.  In  view  of  their  direct 
and  indirect  advantage  to  the  community  it  would  appear  not 
unreasonable  to  advocate  that  financial  assistance  should  be  granted 
by  the  State  in  the  earUer  stages  of  such  developments.  If  such 
assistance,  say  in  the  form  of  a  loan  maturing  after  a  period  of  ten 
or  fifteen  years,  could  be  granted,  it  would  certainly  give  an 
immediate  impetus  to  the  development  of  water  power  in  this 
country. 

Conservation. 
The  importance  of  water  power  development  from  the  point  of 
view  of  conservation  of  natural  resources  requires  no  emphasis. 
The  consumption  of  coal  in  the  best  modern  steam  plant  of  large 
size,  giving  continuous  output,  would  be  about  '.)  tons  per  horse- 
power year,  and  on  this  basis  the  world's  available  water  power  if 
utihsed  would  be  equivalent  to  some  1  800  000  000  tons  of  coal 
per  annum.  The  world's  output  of  coal  in  191 3  was  approximately 
1  200  000  000  tons,  of  which  about  500  000  000  tons  were  used 
for  industrial  power  purposes,  so  that  on  this  basis  55  000  000 
continuous  water  horse-power  woidd  be  equivalent  to  the  world's 
industrial  energy  at  that  date.  Not  only  docs  the  use  of  water 
power  lead  to  a  direct  conservation  of  fuel  resources,  but  it  also 
serves  to  a  notable  degree  to  conserve  man  jjowcr. 

Modern  Tendencies  in   Water  Power  Development. 

Tlie  largo  amount  of  attention  which  has  been  concentrated  on 
the  various  aspects  of  water  power  development  during  the  past 
ten  J  ears  has  been  responsible  for  great  moclifications  and  improve- 


ments in  the  design,  arrangement,  and  construction  of  the  plant. 
Broadly  speaking,  these  have  been  in  the  direction  of  increasing 
the  size,  capacity,  reliability,  and  efficiency  of  individual  units  ; 
of  improving  the  design  of  the  turbine  setting  and  of  the  head  and 
tail  works  ;  of  uicreasing  the  rotative  speed  of  low  head  turbines  ; 
of  detailed  modifications  in  the  reaction  type  of  turbine  to  enable 
it  to  operate  under  higher  heads  than  have  hitherto  been  considered 
feasible  ;  and  of  increasing  the  voltage  utilised  in  transmission. 

The  capacity  of  individual  units  has  been  increased  ^rapidly 
during  recent  years,  and  at  the  present  time  miits  havmg  a  maximum 
capacity  of  55  000  h.p.  under  a  head  of  305  ft.  are  beuig 
installed  in  the  Queeuston-Clieppewa  project  at  Niagara,  while 
units  of  100  000  H.r.  are  projected  for  an  extension  of  the  same 
plant.  These  modern  high-power  turbines  are  usually  of  the  vertical 
shaft,  single  rurmer  tyi)e,  with  the  weight  of  the  shaft,  runner,  and 
generator  carried  from  a  single  thrust  Michell  bearing.  This 
arrangement  lends  itself  to  a  simple  and  efficient  form  of  setting, 
while  the  friction  losses  in  the  turbine  are  extremely  low.  As  a 
result  of  careful  overall  design  it  has  been  found  possible  to  build 
units  of  this  type  having  an  efficiency  of  approximately  93  per  cent. 

Drawback  of  the  Low^  Head  Turbine. 

One  of  the  great  drawbacks  of  the  low  head'turbine  in  the  past 
has  been  its  relatively  slow  speed  of  rotation,  which  necessitated 
either  a  slow  speed,  and  consequently  costly  generator,  or  expensive 
gearing.  As  a  result  of  experiment  it  has,  however,  been  possible 
so  to  modify  the  form  of  the  runner  as  greatly  to  increase  the  speed 
of  rotation  under  a  given  head  without  seriously  reducmg  the 
efficiencj-.  Investigations  in  this  direction  s^re  still  in  progress  and 
promise  to  give  rise  to  important  results.  At  the  present  time, 
however,  turbines  are  in  existence  which  are  capable  of  working 
efficiently  at  speeds  at  least  five  times  as  great  as  would  have  been 
thought  feasible  ten  years  ago. 

Pipe  Line  Difficulties. 

The  non-provision  of  a  suitable  pipe  line  has,  mitil  recent  years, 
tended  to  retard  the  development  of  plants  for  very  high  heads. 
Under  such  heads  the  necessary  wall  thickness,  even  with  a  moderate 
pipe  diameter,  becomes  too  great  to  permit  of  the  use  of  riveted 
joints.  Recent  developments  in  electric  welding  and  oxy-acetylene 
weldmg  have,  however,  rendered  it  possible  to  construct  suitable 
welded  pipes,  and  by  their  aid,  and  by  the  use  of  solid  drawn  steel 
pipes  in  extreme  cases,  it  has  been  foimd  possible  to  harness  some 
very  high  falls.  The  highest  as  yet  utUised  is  at  the  FuUy  installa- 
tion in  Switzerland.  Here  the  working  head  is  5  412  ft.,  corre- 
sponding to  a  working  pressure  of  2  360  lb.  sq.  in.  The  pipe  luie 
is  19-7  in.  in  diameter  and  1 ,'  in.  thick  at  its  lower  end,  and  each 
of  the  three  Pelton  wheels  in  the  power  house  develops  3  000  H.P., 
with  an  efficiency  of  82  per  cent. 

The  great  increase  in  all  constructional  costs  since  1914  has 
increased  the  cost  of  the  average  hydro-electric  plant  by  something 
of  the  order  of  150  per  cent.,  and  suice  the  cost  of  energy  produced 
by  such  a  plant  is  mainly  due  to  fixed  charges  on  the  cai)ital 
expenditure,  this  cost  has  gone  up  m  an  even  greater  proportion 
owing  to  the  higher  interest  charges  now  demanded.  It  is  true 
that  the  same  increased  cost  applies  within  narrow  limits  to  the 
output  from  every  steam  plant  erected  since  the  war,  and  the 
relative  position  of  the  two  types  of  power  plant  with  coal  at  about 
25s.  per  ton  is  much  the  sanie  as  before  the  war. 

Modern  Modifications  in  Design. 

The  fact  remains,  however,  that  a  newly  constructed  hydro- 
electric plant  has  often  to  compete  in  the  market  with  a  steam 
plant  built  in  pre-war  days  whose  standing  charges  are  compara- 
tively low,  and  in  order  to  enable  it  to  do  so  with  success  the 
constructional  cost  must  often  be  reduced  to  a  muiimum  compatible 
with  safe  and  efficient  operation.  With  this  in  view  many  modi- 
fications in  design  and  construction  have  been  introduced  in  recent 
plants,  but  there  would  still  apjjear  to  be  ample  sco]ie  for  hivestiga- 
tion  mto  the  possibility  of  reducing  the  first  cost  by  modifying 
many  of  the  details  of  design  and  methods  of  constiuction  now  in 
common  use. 

Among  recent  mocUfications  in  this  direction  may  be  mentioned  : — 
The  elimination  of  the  dam  in  storage  schemes  in  which  natural 
lochs  or  reservoirs  are  utilised,  this  water  level  being  drawn  down 
in  times  of  drought  instead  of  being  raised  in  tunes  of  Mood.  Tliis 
reduces  the  cost  of  construction  appreciably  in  favourable  circum- 
stances, and  eliminates  the  necessity  for  paying  compensation  for 
Hooding  of  the  land  surrounding  the  reservoir;  the  substitution, 
where  feasible,  of  rockfiU  dams  for  those  of  masoni-y  or  monoUthic 
concrete  ;  tlie  introduction  of  outdoor  installations  with  the 
minimum  of  ]>ower  house  construction  :  and  the  simplification  of 
the  power  plant. 

Research  in  Hydro-Electric  Problems. 

There  are  few  branches  of  engineering  in  which  research  is  more 
urgently  required  and  in  which  it  might  .be  more  directly  useful. 
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Among  the  many  questions  still  requiring  investigation  on  the 
civil  and  mechanical  side  may  be  mentioned  : — 

TiirbiiKS. — Investigation  of  turbine  corrosion  as  effected  by  the 
material  and  shape  of  the  vanes,  effect  of  erosion  due  to  sand  and 
silt,  resistance  to  erosion  offered  by  different  materials  and  coatings, 
bucket  design  in  low  head  high-speed  turbines,  draft  tube  design, 
investigation  of  the  directions  and  velocities  of  flow  in  modern 
tvpes  of  high-speed  turbines,  and  investigation  of  the  degree 
of  guidance  as  affected  by  the  number  of  guide  and  runner 
vanes. 

OonduiU  and  Pressure  Tunnds. — The  design  of  large  pipe  Unas 
under  low  heads  with  the  view  of  reducing  the  weight  of  metal, 
the  investigation  of  anti-corrosive  coatings  so  as  to  reduce  the 
necessity  for  additional  wall  thickness  to  allow  for  corrosion, 
methods  of  strengthening  large  thin-walled  pipes  against  benrling 
and  against  external  pressures,  methods  of  lining  open  canals  and 
of  boring  and  lining  pressure  tunnels,  and  effects  of  curvature  in 
a  canal  or  tunnel. 

Dams. — Most  efficient  methods  of  construction  and  best  form 
of  section  especially  for  rockiill  and  earthen  dams,  and  best 
methods  of  producing  water  tightness. 

Run-ott  data. — .Since  the  possibility  of  designing  an  installation 
to  develop  the  available  power  efficiently  and  economically 
depends  in  many  cases  essentially  on  the  accuracy  of  the  run- 
off data  available,  the  possession  of  accurate  data  extending 
over  a  long  series  of  years  is  of  great  value. 

Among  other  questions  which  are  ripe  for  investigation  may  be 
mentioned  : — The  combined  operation  of  steam  and  water  power 
plants  to  give  maximum  all-round  efficiency,  the  relative  advantages 
of  high  voltage  d.o.  and  a.c.  generation  and  transmission  for  short 
distances,  and  the  operation  of  automatic  and  semi-automatic 
generating  stations. 

The  Pros  and  Cons  of  Tidal  Power,    ' 

The  question  of  tidal  power  has  received  much  attention  during 
the  last  few  years.  The  tidal  rise  and  fall  around  our  coasts  represents 
an  enormous  amount  of  energy,  as  may  be  exemplified  by  the  fact 
that  the  power  obtainable  from  tlie  suggested  Severn  installation 
alone,  for  a  period  of  eight  hours  daily  throughout  the  year,  would 
be  of  the  order  of  4  jO  000  h.p.  Many  suggestions  for  utilising  the 
tides  by  the  use  of  current  motors,  float-operated  air  compressors. 
and  the  like  have  been  made,  but  the  only  practicable  means  of 
utilising  tidal  energy  on  any  large  scale  would  appear  to  involve 
the  provision  of  one  or  more  dams,  impounding  the  water  in  tidal 
basins,  and  the  use  of  the  impounded  water  to  drive  turbines. 
The  energy  thus  rendered  avaUable  is,  however,  intermittent  ;  the 
average  working  head  is  low  and  varies  daily  within  very  wide 
limits,  while  the  maximum  daily  output  varies  widely  as  between 
spring  and  neap  tides. 

If  some  electro-chemical  or  electro-physical  process  were  avail- 
able, capable  of  utilising  an  intermittent  energy  supply  subject 
to  variations  of  this  kind,  the  value  of  tidal  power  would  be  greatly 
increased.  At  the  moment,  however,  no  such  process  is  com- 
mercially available,  and  in  order  to  utilise  any  isolated  tidal  scheme 
for  normal  industrial  apphcation  it  is  necessary  to  provide  means 
for  converting  tlie  valuable  output  mto  a  continuous  supply 
constant  throughout  the  normal  working  period. 

Some  Suggested  Means  of  Utilisation. 

Various  schemes  have  been  suggested  for  obtaining  a  continuous 
output  by  the  co-ordinated  operation  of  two  or  more  tidal  basins 
separated  from  each  other  and  from  the  sea  by  dams  with  appro- 
priate sluice  gates.  This  method,  however,  can  only  get  over  the 
difficulty  of  equalising  the  outputs  of  spring  and  neap  tides  if  it 
be  arranged  that  the  maximvun  rate  of  output  is  that  governed  by 
the  working  head  at  the  lowest  neap  tide,  in  which  case  only  a 
small  fraction  of  the  available  energy  is  utilised. 

When  a  single  tidal  basin  is  used  it  is  necessary  to  provide  some 
storage  system  to  absorb  a  portion  of  the  energy  during  the  daily 
and  fortnightly  periods  of  maximum  output,  and  for  this  purpose 
the  most  promising  method  at  the  moment  appears  to  involve  the 
use  of  an  auxiliary  high  level  reservoir  into  which  water  is  pumped 
when  excess  energy  is  avaUable,  to  be  used  to  drive  secondary 
turbines  as  required.  It  is,  however,  possible  that  better  methods 
may  be  devised.  Storage  by  the  use  of  electrically  heated  boOers 
has  been  suggested,  and  the  whole  field  of  storage  is  one  which  would 
probably  well  repay  investigation.  If  a  sufficiently  extensive 
network  were  available,  linking  up  a  number  of  large  steam  and 
inland  water  power  stations,  a  tidal  power  scheme  might  readily 
be  connected  into  such  a  network  without  any  storage  being 
necessary,  and  this  would  appear  to  be  a  possibility  which  should 
not  be  overlooked  in  the  case  of  our  own  coimtrv. 

Investigation  Necessary. 

A  tidal  power  project  on  any  large  scale  involves  a  number  of 
special  problems  for  the  satisfactory  solution  of  which  our  present 


data  is  inadequate.  Man3'  of  the  hydraulic,  mechanical,  and  elec 
trical  problems  involved  are  comparatively  new,  and  there  is  httle 
practical  experience  to  serve  as  a  basis  of  their  solution.  Among 
these  may  be  mentio;ie  I  :— The  most  advantageous  cycle  of 
operations  as  regards  working  periods,  mean  head,  and  variations 
of  head  ;  the  methods  of  control  and  of  sluice  gate  operation  ; 
effect  of  changes  of  level  due  to  wind  or  waves  ;  the  best  form 
of  turbme  and  setting  and  the  most  economical  turbine  capacity  ; 
the  possibilities  of  undue  corrosion  of  turbine  parts  in  salt  water  ; 
the  best  method  of  operation  ;  constant  or  variable  speed  ;  whether 
the  generators  shall  be  geared  or  direct  driven  ;  and  whether 
generation  shall  be  by  direct  or  alternating  current.  The  questions 
of  interference  with  navigation  and  with  fisheries  ;  of  utilising  the 
dam  for  rail  or  road  transport  across  the  estuary  ;  and,  above  aU, 
economic  questions  connected  with  the  cost  of  production,  and  the 
disposal  of  tjje  output  of  such  an  mstallation,  also  require  the  most 
careful  consideration  before  a  scheme  of  any  m^agnitude  can  be 
embarked  upon  with  assurance  of  success. 

In  view  of  the  magnitude  of  the  interests  involved,  and  of  the 
fact  that  rough  preliminary  estimates  indicate  that  to-day  current 
even  for  an  ordinary  industrial  load  could  be  supplied  from  such 
an  installation  at  a  price  lower  than  from  a  steam  generating  station 
giving  the  same  output  with  coal  at  its  present  price,  it  would 
appear  desirable  that  these  problems  should  receive  adequate 
investigation  at  an  early  date 

Facilities  for  Research  in  Hydraulic  Problems. 

In  view  of  the  considerations  already  outlined,  and  especially  in 
view  of  the  large  part  which  British  engineermg  wUl  probably  play 
in  future  water  power  developments,  the  provision  on  an  adequate 
scale  at  some  institution  in  this  country  of  faciUties  for  research 
on  hydraulic  and  cognate  problems  connected  with  the  develop- 
ment of  water  power  is  worthy  of  serious  attention.  At  present 
the  subject  is  treated  in  the  curriculum  of  the  engineering  schools 
of  one  or  two  of  our  universities,  but  in  no  case  is  the  laboratory 
equipment  really  adequate  for  the  purpose  in  question. 

What  is  required  is  a  research  laboratory  with  facilities  for 
experiments  on  the  flow  of  water  on  a  fah'ly  large  scale  ;  for  carrying 
out  turbine  tests  on  models  of  sufficient  capacity  to  serve  as  a 
basis  for  design  ;  and,  if  possible,  working  in  conjimction  with 
one  or  more  of  the  hydro-electric  stations  already  in  existence, 
or  to  be  installed  in  the  coimtry,  at  which  certain  large  scale  work 
might  be  carried  out.  The  provision  of  such  a  laboratory  is  at  the 
moment  under  consideration  in  the  United  States,  and  in  view  of 
the  rapidity  with  which  the  designs  of  hydraidic  prime  movers  and 
their  accessories  are  being  improved  at  the  moment,  it  would  appear 
most  desirable  that  the  British  designer,  in  order  that  the  deservedly 
high  status  of  his  products  should  be  maintained  and  enhanced, 
should  at  least  have  access  to  equal  facilities,  and  should,  if  necessary, 
be  able  to  submit  any  outstanding  problems  to  investigation  by  a 
specially  trained  staff. 


Import   Trade   in    British    India. 

Although  the  report  of  H.M.  Senior  Trade  Commissioner  at 
Calcutta  shows  that  total  imports  on  private  account  into  Indi.\  for 
the  first  quarter  of  1921  have  decreased  by  nearly  65  crores,  as 
compared  with  the  year  1920,  the  imports  of  machinery,  railway 
plant,  and  rolling  stock,  electrical  apparatus,  &c. ,  have  considerably 
increased. 

The  imports  of  iron  and  steel  were  on  the  whole  fairly  well  main- 
tained, and  while  shipments  from  the  United  Kingdom  were  reduced 
in  most  cases,  Belgian  shipments  advanced.  In  beams,  pillai's, 
girders,  and  bridge  work  there  was  an  advance  of  22  laklis.  and  the 
United  Kingdom  increased  her  share  from  30  t^  33-5  lakhs.  In 
wrought  tubes,  pipes,  and  fittings  there  was  an  increase  from  38'5 
lakhs  to  105-6  lakhs.  British  shipments  increased  only  slightly  from 
24  to  27  lakhs,  but  American  supplies  advanced  from  144  lajchs  to 
75  lakhs. 

Practically  all  types  of  machinery  contributed  to  the  general 
increase,  but  the  most  notable  advances  were  in  cotton  and  jute 
textile  machinery,  boilers,  machine  tools,  rice  and  flour  milling 
machinery,  oil  crushing  and  refining  machinery,  sugar  machinery, 
metal  working  machinery,  mining  machinery,  saw  milling  and  paper 
mill  machinery.  Imports  of  electrical  machinery  show  a  great 
advance  from  23  lakhs  to  112  lakhs,  and  of  the  latter  figure  the 
United  Kingdom  supplied  71  lakhs  and  the  United  States  of  America 
36  lakhs.  The  total  trade  in  electrical  appliances  and  apparatus 
increased  from  46  lakhs  to  159  lakhs.  The  United  Kingdom  increased 
its  share  from  34  to  111  lakhs,  and  the  United  States  of  America 
from  7  to  35  lakhs.  The  principal  increases  were  in  cables,  electric 
lamps,  lighting  accessories  and  fittings,  and  unenumerated  apparatus. 

Glass  and  glassware  imports  fell  from  89'5  to  66  lakhs.  The 
decrease  was  almost  entirely  borne  by  Japan.  British  shipments 
increased  from  12  to  15  lakhs,  and  German  supplies  from  a  negligible 
quantity  to  8-25  lakhs. 

Imports  of  belting  and  machinery  advanced  from  25  lakhs. 
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Linking-up  the  Small  Water-Powers 
in  Scotland." 

By  Prof.  F.  G.  BAII.Y.  M.A. 

Scotland  is  full  of  streams  and  rivers,  the  average  height  of  the 
country  is  considerable,  and  the  rainfall  generous.  The  theoretical 
water  power  calculated  from  these  runs  into  many  millions.  But, 
for  the  most  part,  the  rivers  have  too  gradual  a  fall,  and  the  streams 
of  tlie  steeper  gi'ound  too  little  water,  to  permit  of  any  great 
(f)ncentration  of  water  power  at  any  one  place.  Hence  most  of 
the  power  runs  to  waste,  only  a  few  favourable  areas  affording  both 
volume  of  water  and  rapid  fall  from  any  considerable  height.  A 
sdierae  is  proposed  to  utilise  tlie  rai)id  streams  and  waterfalls  of 
the  high  upland.-;,  and  the  rivers  of  tlie  long,  gently  .^loping  valleys, 
by  numerous  small  hydio-elcctric  stations,  so  that  the  rainfall 
will  pass  through  a  succession  of  turbines  in  its  passage  from  the 
gathering  ground  to  the  sea,  and  jdeld  up  a  fair  proportion  of  its 
total  energy.  For  tliis  purpose  the  stations  must  be  small,  probably 
from  .lO  to  300  h.p.,  in  order  to  avoid  the  costly  work  of  large  dams 
and  long  lades  and  pipe  lines  ;  they  must  work  automatically,  to 
reduce  cost  of  superintendence  ;  and  they  must  be  simple  and  robust. 

Turbine    Details. 

The  turbines  will  generally  be  of  the  reaction  type,  their  properties 
l)eing  well  suited  to  the  work,  and  will  drive  an  induction  generator, 
which  is  an  over-run  squirrel-cage  three-phase  induction  motor. 
The  generator  is  the  special  feature  of  the  scheme.  With  a  small 
variation  in  speed,  it  varies  the  load  over  a  large  range,  bo  that  up 
to  the  full  power  of  the  turbine  all  the  water  power  is  converted. 
Above  this  power  the  turbine  slows  do^^^l,  and  no  overloads  are 
possible  with  normal  head  of  water.  Extra  head  produces  some 
overload,  flooding  of  tail  reduces  the  load,  and  sliortage  of  water, 
by  lowering  the  head,  also  brings  down  the  load.  It  may  be  desir- 
able to  control  the  gate  for  short-water  conditions  for  the  sake  of 
better  efficiency,  but  that  is  easily  done  automatically  by  the 
water  level.  The  generator  will  supply  to  the  line  all  power  given 
to  it  without  any  regulation  and  without  regard  to  shaft  speed, 
for  the  frequency  of  the  current  is  controlled  entirely  by  the 
generators  in  the  central  station,  to  which  all  the  hydro-electric 
plants  are  connected.  The  equipment  is  simple,  being  a  main 
switch  and  fuses,  with  a  speed  indicator  for  starting  up.  The 
starting  process  is  merely  the  raising  of  the  speed  to  approximately 
the  proper  value  and  the  closing  of  the  main  switch,  while,  by  putting 
a  free-wheel  deface  between  turbine  and  dynamo,  the  latter  runs 
light  on  the  mains  as  a  motor,  and  picks  up  the  load  when  the 
turbine  comes  on  again.  Hence  automatic  control  or  remote 
control  from  the  central  station  may  easily  be  arranged,  shutting 
down  and  restarting  any  unit  or  group  of  units. 

General  Layout  of  Installation. 

The  general  arrangement  consists  in  a  set  of  overhead  mains 
running  out  from  the  central  station  of  the  large  town  in  the  district 
and  following  the  course  of  the  main  river,  branching  along  its 
tributaries  until  the  distance  and  the  smaUness  of  the  streams 
render  further  extension  uneconomical.  At  all  suitable  points  the 
small  stations  are  erected,  merely  a  hut  with  turbine  and  dynamo, 
or  perhaps  two  of  them,  one  being  cut  off  when  watei"  is  low,  and  the 
^^hoIe  set  feeding  into  the  mains.  The  steeper  parts  will  be  dealt 
with  by  sliort  pipe  lines  and  lades,  but  in  the  valleys  a  succession 
of  small  dams  will  he  built,  each  opei-ating  a  turbine.  The  dams 
also  serve  for  storage  during  a  drought  by  the  shutting  down  of 
the  turbines  during  the  night. 

Superintendence  may  be  reduced  to  periodic  visits  round  the 
area,  as  there  is  little  more  than  cleaning  of  the  intake  screens 
and  examination  of  the  automatic  apparatus.  Wear  and  tear  of 
the  machinery  is  small,  for  the  only  rubbing  surfaces  in  either 
turbine  or  dynamo  are  the  bearings  of  the  shaft. 

The    Influence    of  the    Central    Station. 

The  central  station  is  an  important  part  of  the  system,  and  will 
require  some  special  treatment.  As  it  makes  up  all  the  irregu- 
larities of  the  load  and  supplies  the  magnetising  c\nrent  of  all  the 
small  dynamos,  its  design  will  differ  somewhat  from  the  usual 
pattern.  Fortunately  the  condition  of  shortage  of  water  comes 
on  slowly  with  ample  warning.  It  is  the  lightening  of  its  load  by 
j)lentiful  water  that  will  occur  abruptly  at  times,  but  that  is  harm- 
less. The  magnetising  current  may  more  conveniently  be  supplied 
at  some  point  nearer  to  the  small  stations,  and  the  regulation  of 
the.se  may  be  ariangcd  at  the  same  place,  so  that  the  main  station 
will  only  o])eratc  for  tlie  actual  demands  for  power  and  for  receiving 
the  power  for  ledistribution  in  its  neighbourhood.  In  some  distiicts 
not  a  great  deal  of  the  power  from  the  small  stations  will  ever 
reach  the  central  station,  for  the  collecting  mains  also  act  as 
distiilnitors  to  the  whole  countryside,  which  will  thus  be  supplied 
with  light  and  power.  The  district  will  be  beneficially  opened  up 
for  the  factories  and  small  industries,  and  the  mains  will  not  only 
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hcrvc  the  double  jjurposc,  but  the  total  power  di-stributed  will  be 
large  in  proportion  to  their  size,  since  both  supply  stations  and 
points  of  demand  arc  intermingled.  The  excess  or  deficiency 
passes  to  the  central  station.    ,-    ;    i-  ^   i    ;        r  t    t   ^    P  k  * 

The    Possibilities   of  the    Scheme. 

While  the  scheme  has  possibilities  of  great  magnitude,  it  may 
be  commenced  on  a  small  scale  in  a  single  watershed,  the  mains 
being  gradualljr  extended,  and  more  water  power  brought  into 
action,  as  is  found  economical.  Each  little  station  is  independent 
of  the  other  and  is  not  affected  by  additions.  Hence  there  is  small 
financial  risk.  The  economic  gain  is  in  coal  consumption,  balanced 
against  the  extra  cost  of  the  water  power  plant  over  the  same  power 
put  into  the  central  station,  though  the  complete  balance  sheet 
contains  other  items  on  both  sides. 


Speech  Through  the  Ether. 

B>   Sir  OLIVER    LODGE. 

The  first  of  the  citizens'  lectures  in  connection  with  the  British 
As-ociation  meetmg  at  Edmburghwas  given  by  SiK  Oliver  Lodge, 
whose  subject  was  "  Speech  Through  the  Ether  ;  or,  the  Scientific 
Principles  Underlying  Wireless  Telegraphy." 

Sir  Oliver  Lodge  said  that  to  him  ether  was  the  most  real  thing 
in  the  material  universe.  It  was  not  matter,  but  it  seemed  to  be 
the  stuff  of  which  matter  was  made.  It  held  the  atoms  together, 
and  it  welded  the  cosmos  into  a  coherent  whole.  It  penetrated  the 
pores  of  matter,  even  into  the  innermost  recesses  of  atomic  structure, 
and  it  extended  to  the  fm-thest  confines  of  visible  space.  By  its 
aid  they  saw  and  analysed  the  nebula",  at  distances  too  vast  for 
anything  but  mind.  Through  it,  too,  they  did  more  prosaic  things. 
They  telegraphed,  and  they  ran  electric  motors,  even  tramcars, 
guicling  the  energy  by  a  wire,  itself  inert.  Briefly  summarised, 
the  ether  was  responsible  for  cohesion,  for  chemical  affinity,  for 
electric  and  magnetic  forces,  for  light,  and,  as  they  learned  from 
Einstein,  for  gra^atation  too.  Was  there  anything  the  ether  did 
not  do  ?  Yes,  it  did  not  convey  soimd.  Sound  was  a  vibration 
in  matter,  not^  in  ether ;  while  light  was  a  tremor  in  ether,  not 
matter.  They  saw  through  the  ether,  they  did  not  talk  through  it. 
But  his  subject  was  "  Speech  through  the  ether,"  siieech  by  means 
of  what  they  called  empty  space.  How  could  that  be  ?  How  could 
they  utihse  the  ether  for  conveyance  of  sound  ?  It  could  only  be 
done  by  transmutation.  The  ether  had  long  been  used  to  convey 
heat,  yet  heat  was  a  jiroperty  of  matter.  Heat  from  the  sun  reached 
the  earth,  but  it  did  not  travel  as  heat.  At  the  sun  the  qiuver  of 
the  particles  was  transmitted  to  the  ether,  it  spread  out  as  radiation 
and  where  that  fell  it  could  excite  a  similar  quiver.  The  heat 
disappeared  in  one  place,  to  reappear  in  another.  It  travelled 
continuously  as  energy,  but  not  as  heat.  So  it  was  with  sound 
also.  The  sound  vibrations  must  be  transmuted,  must  be  deUvered 
up  to  the  ether  to  travel  as  radiation,  and  at  the  distant  station  it 
must  be  received  by  something* which  could  tiansmute  the  energy 
back  to  sound  agam. 

Transmutation   of  Heat   from    Matter. 

The  transmutation  of  heat  from  matter  into  etherial  energy  was 
effected  by  the  atoms  themselves,  by  mechanism  only  2>artially 
known  to  us.  Through  all  the  geological  ages — literally  from  time 
immemorial — it  had  been  going  on.  It  was  not  so  with  sound. 
No  trace  of  sound  reached  us  from  an  exploding  star.  Wo  saw  the 
flash;  we  heard  nothing.  To  transmute  sound  into  an  etherial 
tremor,  and  to  change  it  back  again  into  sound  at  a  distant  station, 
required  human  agency.  It  needed  discovery  and  invention. 
Discovery  and  invention  were  rife  among  us,  though  handicapped 
in  their  early  stages  by  poverty  and  lack  of  opportunity.  Only 
when  some  jiractical  result  was  forthcoming  did  that  difficiilty  begin 
to  disappear.  Great  achievements  were  not  due  to  one  man,  but 
to  a  succession  of  workers,  each  passing  on  the  toich  to  the  next. 
It  was  well  to  remember  great  names  of  recent  times.  Kelvin, 
Maxwell,  FitzGerald,  Hertz,  the  pioneers  on  one  fine ;  and  on 
another,  Crookes,  J.  J.  Thomson,  and  otheis  who  were  working 
hard  to-day.  The  first  line  dealt  with  the  ether  and  its  properties  ; 
the  second  line  discovered  the  nature  of  electricity.  It  was  only 
with  scientific  principles  that  he  was  dealing,  not  with  the  technical 
details  of  a]ipliiiiti(in.  Methods  of  application  were  protean; 
many  an  amateur  was  acquamted  with  them,  and  the  subject  was 
advancing  so  quickly  that  devices  a  few  years  old  might  hiss  the 
speaker.  But  the  fundamental  principles  remained,  and  one  of 
these  was  the  nature  of  electricity 

The  Docile  Electron. 

It  had  turned  out  to  be  corporeal,  atomic,  or  rather  electronic. 
The  discovery  which  closed  the  nineteenth  century  was  the  isolation 
of  the  natural  unit  or  electricity.  Small  almost  beyond  conception, 
mobile  and  active  to  an  extraordinary  degree,  the  electron  was 
becoming  our  most  docile  servant.  The  skill  of  man  had  harnessed 
electrons;    bj-   their   aid    sound   vibrations   could   be  transwitted 
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to  the  ether,  and  after  transit  across  great  vasts  of  space  could  be 
transmuted  back  again.  In  an  empty  Ciookes  tube  they  could  be 
driven  off  from  matter.  From  a  hot  -nue  they  evaporated,  and 
they  could  be  deflected  and  guided  as  we  wished.  Their  obedience 
was  absolute  and  instantaneous  ;  they  had  next  to  no  inertia  or 
sluggishness  of  their  own  ;  and  they  obeyed  the  slightest  force.  If 
faced  with  a  positive  plate,  they  rushed  to  it ;  if  the  plate  was 
negative,  they  retued  discouraged.  Their  journey  was  itself  an 
electric  curreiit,  and  thus  they  got  an  electric  current  varjdng  and 
responding  to  every  fluctuating  control.  Electric  oscillations  were 
knoi^Ti ;  we  owed  them  to  Kelvin  and  FitzGerald.  They  were  of 
extraordinary  frequency,  millions  of  vibrations  per  second,  and. 
thev  generated  waves  in  the  ether,  as  was  shown  by  Maxwell  and 
Hertz.  Let  them  arrange  a  microjAone — an  ordinary  telephone 
transmitter  to  which  they  could  talk  in  the  ordinary  T\ay — and  let 
the  slow  sound  vibrations,  a  few  hundred  per  second,  be  applied  to 
strengthen  or  weaken  electric  oscillations  of  a  few  million  per 
second.  Thousands  of  oscillations  occurred  during  the  time  that 
every  sound  wave  lasted,  and  by  letting  them  control  a  crowd  of 
electrons  in  an  exhausted  vessel  or  vacuum  tube  their  intensity 
could  be  controlled  by  every  ripple,  every  rustle,  every  shock,  and 
every  sibilant  which  went  to  constitute  human  speech.  And  the 
radiation  emanating  from  the  electric  oscillations  would  then  be 
graduated  in  intensity,  so  that  the  waves  which  travelled  in  the 
ether  should  be  strong  or  weak  exactly  as  the  stimulus  required. 
If  they  received  the  electric  waves  and  conveyed  them  to  another 
empty  bulb  containing  again  a  hot  wire  giving  off  electrons,  the 
crowd  of  particles  would  respond,  another  cmrent  would  be 
generated,  carved  into  fluctuations  of  corresponding  strength,  and 
these  variations  of  cm-rent  when  employed  to  actuate  a  telephone 
could  accurately  reproduce  the  tones  of  the  distant  voice.  Roughly 
and  generally  that  was  the  plan,  and  the  ingenious  devices  by  wliich 
the  feat  was  carried  out  were  astonishing.  He  was  not  specially 
astonished  hy  the  wireless  transmission  of  coarse  signals,  like  the 
dot  and  dash  of  ordinary  telegraphy.  It  was  no  more  difficult  to 
send  impulses  across  space  than  to  guide  them  by  wires.  What 
Mr.  Marconi  had  made  practical  as  "  wireless  "  might  have  come 
in  first,  and  then  wii-es  might  have  been  regarded  as  an  improve- 
ment, like  speaking  through  a  tube  instead  of  shouting  into  the 
open  air.  Any  mechanical  sending  key,  and  many  a  mechanical 
relay,  could  accomplish  that.  But  no  mechanical  relay  could 
follow  the  variations  of  quality  in  human  voice  ;  no  agency  short  of 
the  electron  would  be  quick  and  docile  enough.  But  with  their 
aid  the  feat  was  accomphshed,  and  the  electric  waves  which  acted 
as  the  intermediarj-  could  travel  a  thousand  miles  or  more  before 
being  received  and  once  again  transmuted. 

One  more  principle  must  be  emphasised.     How  could  the  human 


ear  or  any  instrument  follow  vibrations  of  millions  a  second  ?  It 
could  not.  Only  the  electron  could  do  that.  But  let  them  suppose 
that  in  adtlition  to  the  oscillations  coming  from  a  distant  station  they 
set  up  home  oscillations,  in  a  small  subsidiary  vacuum  tube,  of  nearly 
the  same  frequency.  Let  the  incoming  waves  vibrate  a  million 
times,  for  instance,  while  their  local  arrangement  vibrated  a  million 
plus  500,  what  would  happen  ?  They  would  "  beat.''  They  woidd 
give  500  beats  a  second,  and  that  was  a  musical  note.  To  that  they 
could  listen,  and  upon  that  the  variations  of  intensity  <;ould  be 
superposed.  This  was  not  the  first  plan  adopted.  The  fust  plan 
was  the  utilisation  of  crystals  and  other  detectors,  such  as  the 
Fleming  valve,  to  rectify  the  oscillation — to  check  all  the  negative 
pulses  and  utihse  all  the  jiositive — to  let  only  one  sign  through. 
Thus  they  got  the  vacuum  valve.  But  soon  this  was  improved  by 
Lee  Forest  into  a  magnifier,  so  that  an  original  impulse,  exceedingly 
weak,  could  be  strengthened  a  hunch'e<l  oi-  even  a  thousand  times 
by  using  the  electrons  as  relays,  and  putting  a  number  of  relays  in 
series.  iSo,  also,  for  transmitting,  the  magnifying  glass  was  avail- 
able. The  electric  impulses  from  the  first  valve,  the  one  directly 
actuated  by  the  microphone — these  need  not  be  given  t«  the  ether  ; 
they  could  be  used  to  stimulate  another  valve,  so  as  to  increase 
their  intensity  until  the  waves  generated  were  powerful  enough  to 
be  allowed  to  rush  across  the  Atlantic.  This  they  were  able  to  do 
in  a  fraction  of  a  second.  And  then,  though  what  arrived  wag 
only  a  feeble  residue,  since  they  had  spread  far  and  wide  by  that 
time,  they  stiU  preserved  all  their  peculiarities  intact ;  every  pulse 
of  the  speech  was  retained,  and  could  be  rcjiroduced,  and  by 
adec^uate  magnification  could  be  made  easily  audible.  Distance 
was  no  deterrent,  it  only  enfeebled  ;  it  did  not  coirfuse  and  spoil, 
as  it  did  with  a  wire  embedded  in  the  ocean.  The  properties  of 
the  ether  were  perfect,  and  all  the  fluctuations  were  accurately 
conveyed.  All  that  they  required  was  a  magnifier  to  get  a  con- 
venient intensitj- ;  and  that  the  ingenuity  of  man  had  suppHed. 

Communication   with   other   Worlds. 

We  have  learned  how  to  transmit  sjjcech  through  empty  space, 
said  Sir  Oliver  Lodge  in  conclusion.  Empty  space  separates  tie 
worlds.  Are  beings  other  than  human  beings  able  to  communicate 
with  us  ?  We  sometimes  see  in  the  papers  that  Marconi  thinks 
he  has  heard  signals  from  Mars.  I  have  nothing  to  say  to  that, 
for  I  don't  know.  I  don't  assume  we  are  the  only  bemgs  in  the 
universe.  I  don't  assume  we  know  more  about  ether  and  electricity 
than  any  other  people  in  the  universe.  I  think  it  possible  other 
people  may  have  been  trying  to  signal  to  us  for  a  long  time.  I 
don't  know  whether  they  are  on  another  planet,  or  where  they  are. 
All  I  say  is — don't  let  us  shut  our  minds  to  the  infinite  possibilities 
of  existence.     (Applause.) 


The     Olympia     Engineering      Exhibition. 


In  the  absence  of  the  president,  the  Hon.  Sib  Charles 
Parsons,  K.C.B.,  F.R.S.,  the  Shipping,  Engineering  and 
Machinery  Exhiljition  was  formally  opened  on  the  7th  inst.  by 
Capt.  H.  Riall  Sankey. 

An  interesting  speech  was  made  by  Cojimaxder  Sik  Trevor 
Dawson  at  the  inaugural  luncheon  concerning  industrial 
conditions  in  Germany  and  their  possible  effect  on  this  country. 
Sir  Trevor  had  just  retu)-ned  from  a  visit  to  Germany,  during 
which  he  had  investigated  the  labour  position  in  one  large 
electrical  works  and  in  one  of  the  largest  steel  and  engineering 
works.  He  said  he  found  that  both  works  were  hives  of 
industry,  and  that  labour  was  working  harmoniouslv  with  the 
management,  the  result  being  that  output  was  very  "high.  He 
had  ascertained  that  the  management  of  the  electrical  works 
had  been  permitted  to  write  down  the  value  of  their  shops 
and  machinery  during  the  war  period  until  they  stood  on  their 
books  at  the  price  of  one  mark,  and  that  during  "the  same  period 
there  were  no  taxes  corresponding  to  our  munitions  levy  or 
ex<^ess  profits  duty.  Consequently,  during  the  war  period 
industrial  firms  had  been  able  to  collect  working  capital,  which 
placed  them  in  a  strong  posflion  when  peace  was  declared. 
German  manufacturers  were,  therefore,  in  a  sound  economic 
position  to  compete  successfully  in  world  markets. 

The  most  important  commercial  question  to  be  settled  at 
present  was  undoubtedly  that  of  exchange,  and  our  existing 
condition  could  be  largely  attributed  to  adverse  foreign 
exchanges.  The  many  valuable  inventions  and  machines 
exhibited  at  the  exhibition  should  in  the  future  considerablv 
assist  in  cheapening  production  on  massed  production  lines" 
Exhibitions  such  as  this  brought  together  the  combined  results 
of  the  brain  power  ol  our  inventors  and  workpeople,  and  thev 
could  not  fail  fSir  Trevor  concluded)  to  assist  in  furthering 
the  interests  and  the  welfare  of  the  workers  by  ensuring  to  them 
employment  and  the  means  of  livelihood. 

In  the  two  years  that  have  passed  since  the  last  Shipping, 


Engineering,  and  IMachinery  Exhibition  was  held  there  has 
been  seen  a  marked  change  in  trade  conditions.  Although  we 
have  been  experiencing  the  effects  of  a  trade  slump,  there  are 
clear  signs  of  an  improvement,  but  whatever  may  be  the  state 
of  trade,  the  opportunity  should  be  taken  of  making  a  visit 
to  Olympia.  To  be  up-to-date  is  essential  to  progress,  and  the 
progressive  man  will  at  least  accept  the  opportunity  of  seeing, 
even  if  at  the  moment  he  cannot  place  orders.  This  year  some 
three  hundred  leading  firms  have  taken  stands,  and  the  exhibi- 
tion may  be  said  to  be  as  truly  lepresentative  of  the  industries 
as  far  as  the  space  available  at  (Jlympia  permits.  In  addition 
to  the  attractions  of  the  exhibits  themselves,  thei'e  are  to  be  a 
number  of  special  lectures  on  various  subjects,  and  it  is  to  be 
noticed  that  "  oil  "  comes  in  for  a  large  amount  of  attention, 
three  conferences  being  exclusively  devoted  to  the  discussion  of 
the  iise  of  oil  as  a  fuel. 

The  exhibition  will  remain  open -daily  from  11  a.m.  to 
9  p.m.  until  September  28th. 

Notes    on    Exhibits. 

British  Thomson-Houston  Co.,  Ltd. 

The  manufactures  of  this  company  are  so  wide  in  character 
that  it  must  have  been  as  difficult  for  them  to  decide  what 
to  leave  out  as  it  is  for  us  to  describe  adequately  their  exhibit 
in  the  space  at  our  disposal.  The  apparatus  shown  comprised 
crane  controllers,  rivet  heatei-s,  motors,  wireless  appliances, 
"  3[azda  "  lamps,  fittings,  &c.. 

A  portable  master  controller  for  cranes,  demonstrated  in 
operation,  enables  all  operations  of  the  crane  to  be  controlled 
from  the  deck  or  dockside,  where  full  view  of  the  load  is 
obtained  during  all  stages  of  cargo  loading  or  discharging. 
Only  one  man  is  required,  and  the  necessity  of  a  second  man 
to  signal  to  the  crane-driver  is  obviated.  The  man  carries  the 
controller  by  means  of  shoulder-straps,  and  moves  to  the  most 
suitable   position    from    which    he   can   control    the   load.     The 
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controller  is  connected  only  by  a  light  trailing  cable  to  con- 
tactors mounted  on  a  panel.  These  -contactors  are  operated  by 
tlie  portable  master  controller,  and  govern  the  main  current 
to  the  crane  motors.  In  addition  to  the  labour  economy,  this 
system  enables  the  charging  and  discharging  speeds  to  be 
increased,  with  less  risk  of  damage  to  the  cargo. 

The  B.T.  H.  portable  wireless  receiver  is  remarkable  in  being 
a  complete  unit,  weighing  only  20  lb.,  in  a  case  measuring 
13  in.  by  14  in.  by  5  in.,  and  it  does  not  require  an  external 
aerial  or  other  wires.  AH  that  is  necessary  is  to  stand  the 
box  on  a  pivot  on  the  detachable  cover,  connect  tlie  telephones, 
and  by  simple  adjustment  "  tune  "  the  apparatus  to  the  vibra- 
tions of  the  passing  wave.  The  signals  are  sufficiently  loud  to 
enable  messages  to  l)e  taken  from  stations  in  France  and 
Germany,  and  the  direction  of  origin  of  the  signals  is  indicated 
by  the  instrument.  The  case  contains  a  receiving  coil,  adjust- 
able condenser,  two  receiving  "  valves  "  or  vacuum  bulbs, 
accumulator  for  heating  the  valve  filaments,  dry  cell  for  the 
telephone  circuits,  two  small  transformers,  and  a  hinged  frame 
which  carries  a  second  coil.     The  accumulator  for  heating  the 


Fia   1. — I'.iiMAULK  Wireless  Keceiver. 
valve    filaments    is    of    the    "  unspillable  "    type,     and    only 
requires   recharging    after   running   with    the    bulbs    for   about 
seven  hours.     The  receiver  is  shown  in  Fig.   1. 

The  B.T. H.  floodliglit  projector,  originally  of  naval  origin, 
has  now  become  a  popular  aid  to  commerce  in  lighting  factory 
or  railway  yards,  and  it  is  also  of  considerable  use  for 
illuminating  advertisement  hoardings  and  the  facades  of  public 
buildings.  These  projectors,  which  were  recently  illustrated  in 
The  Electkicjan,  are  intended  for  outdoor  use,  and  are 
thoroughly  weatherproof.  A  marine  type  of  projector  for  use 
on  ships  was  also  exhibited.  This  projector  can  be  supplied 
with  mountings  suitable  for  attachment  either  to  the  rail  of 
the  ship  or  to  the  rail  of  the  navigating  bridge,  and  its  value 
in  connection  with  docking  or  the  loading  or  unloading  of 
cargoes  at  night  is  obvious. 
Coventry  Chain  Company. 

The  neatness  and  compactness  of  chain  gearing  was  vividly 
indicated  at  this  company's  stand,  which  comi)rised  an  exhibit 


compact  the  apparatus  is.     As  examples  of  accurate  and  precise 
workmanship  the  sample  chains  left  nothing  to  be  desired. 
Relay  Aufomafie  Trlrphone  Company. 

A  special  feature  of  the  "  Relay  "  system  which  will  attract 
the   attention   of   most  visitors  is  the   fact   that   there   are  no 


Via.   3. — Standard  50-line  Switchboard. 
working   parts    as   generally    understood.     There    is    an   entire 
absence    of     all    electro-mechanical     switches,     and    the    great 
advantages  obtainable  by  the  use  of  the  system  include  absolute 


Flo.  2. — Chain  Reduction  Gear  Hox. 
of   various   types  of   chain   drives.      A   typical  chain   reduction 
gear-box   is  "illustrated   in   Fig.   2,    and   it   will   be  noted  how 


Fig.  4. — Single  Kelat. 
secrecy  instantaneous  connection  or  disconnection,  and  high 
speed  of  operation.  A  further  important  feature  is  that  only 
Uo  wires  are  needed  from  the  switchboard  to  each  telephone^ 
F\gs  3  and  4  show  a  standard  50-line  switchboard,  and  a  single 
Relay. 
The  Cambridge  and  Paul  Instrument  Co.,  Ltd. 

The  particular  items  of  interest  here  were  t:he  electrical  W 
instruments,  draught  and  pressure  ^''"'^^''ifj^l^^^'^.^A 
TliPse  instruments  are  ijarticularly  accurate  and  sensitn  e  <ina 
lliese  ">f"  Jvlr^l  reauiring  no  chemical  absorbent  and  no 
SeUcate  g  14  wo^  Thf  CO  meter  itself  contains  two 
d  n^ctl  sp'Tals  of  platinum  wire  enclosed  in  two  separate 
iells  in  a  Letal  block,  one  cell  containing  air  saturated  wath 
water  vapour  the  other  being  open  1o  the  flue  gases.  The 
Ilitinum  spirals  form  two  arms  of  a  Wheatstone  bridge  circuit. 
\XiTcur  ent  flows  in  this  circuit  the  two  spirals  become 
heated  !.nd  lose  heat  to  the  walls  of  the  cells,  their  tempera- 
tui-es,  and  consequently  their  '■e«-t->'^^%.dep-dmg  on  the 
thermal  con.hictivities  of  the  gases  surrounding  them.  Changes 
the  percentage  of  carbon  dioxide  in  the  flue  gas  surround  g 
the  one  spiral  aiuse  changes  in  the  conductivity  of  the  gas  and 
a  consequent  change  in  the  galvanometer  deflection  Ihe 
indicating  or  recording  galvanometer,  which  is  connected  to  the 
("a  meter,  can  therefore  be  calibrated  to  give  direct  readings 
in  percentage  of  carbon  dioxide.  .       c,  *  +  „„ 

A  new  optical  pyrometer  of  the  disappearing  filamen^  type 
was  shown  for  the"first  time.  This  is  a  convenient  and  vei-y 
portable  instrument  for  the  measurement  of  high  temperatures. 
The  pyrometer  contains  a  small  electric  lamp,  and  temperatures 
are  n'leasured  by  looking  tlirough  the  eyepiece  at  the  liot 
body  and  adjusting  the  current  through  the  lamp  by  means  ol  a 
rheostat  until  tlie  tip  of  (he  filament  is  of  the  same  brightness 
as  the  hot  body.  The  temperatures  are  read  on  a  small 
moving-coil  ammeter  calibrated  in  temperature,  which  forms  an 
integral  part  of  the  pyrometer.  An  aluminium  diaphragm 
separates  the  movement  from  the  lamp. 
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Electrical  Utilities,  Ltd. 

In  addition  to  current  limiting  devices  and  excess  current 
indicators,  there  is  to  be  seen  at  this  stand  a  "  Dim-Bright  " 
adaptor  fitting,  an  electric  fitting  intended  for  use  with  the 
new  "  Neon-Gas  "  electric  discharge  lamps.  It  consists  of  a 
polished  brass  globe  fitted  with  an  adaptor  (to  fit  any  electric 


Fio.  5. — ■'  Dim-Bright  "    Adaptor    Fitting 


lamp-holder)  at  tli^  top,  and  two  lamp-holders  at  the  foot  con- 
trolled by  cord-operated  switch  which  puts  one  or  other  lamp 
in  circuit.  For  large  halls,  hotels,  cinema?,  hospitals,  &c.,  the 
fitting  is  used  with  one  "  Neon  "  lamp  and  one  bright  lamp 
inserted.  The  dim  lamp  can  be  alight  continuously,  consuming 
little  current,  but  the  bright  light  is  instantly  available  on 
pulling  the  cord.     This  fitting  is  illustrated  in  Fig.  5. 

PoxKcr  Plant  Company. 

Helical  gearing  must  always  be  of  interest  to  the  electrical 
engineer  who  is  called  upon  to  deliver  power  by  means  of  motors, 
as  in  nine  cases  out  of  ten  the  motor  speed  is  too  high  for 
industrial  requirements  and,  therefore,  means  of  speed  reduction 
have  to  be  applied.  For  this  reason  electrical  engineers 
should  inspect  the  exhibit  of  this  company,  where  they  will  see 
examples  of  gearing  representing  the  latest  developments  and 
all  of  a  very  high  degree  ot  accuracy  and  finish.  Flexible 
couplings  will  be  seen  attached  to  the  various  luiits  and  to  the 
1  500  H  p.  magnetic  brake  and  ooujiliiig. 

Metropolitan-Vichers  Electiioil  Co.,  If  J. 

A  feature  of  this  exhibit  is  a  specially  designed  welding 
generator,  known  as  the  IMeti-opolitan-Vickers'  single  operator 
type  welding  generator.  The  wasteful  series  resistance  used  in 
the  ordinary  way  to  obtain  stability  of  the  welding  arc  has  been 
eliminated,  and  the  stabilising  ot  the  arc  is  secured  by  special 


A   Rugby   Church    Installation. 

In  connection  with  the  artificial  lij;htinir  of  churches,  probaibly 
nothing  finer  has  ever  been  accomplished  than  the  installation  at 
St.  Marie's  Roman  Catholic  Church,  Rugby.  The  building  is  a 
Ck)thic  structure  ;  the  walls  are  a  very  light  stone  colour,  relieved 
by  a  decorative  design  around  and  between  the  pointed  arches,  and 
the  roof  timbering  i.s  blue  with  painted  silver  stars. 

Formoi-ly  the  church  was  lighted  by  means  of  gas-standards,  but 
the  lighting  was  extremely  unsatisfactory.  The  illumination  was 
in,snfficieut  and  unevenly  distributed,  and  there  was  al.<o  a  great 
deal  of  glare.  The  standards  interrupted  the  line  of  sight  between 
almost  any  part  of  the  nave  and  the  chancel.  Another  serious  objec- 
tion to  the  gas  lighting  was  that  at  night  the  ceiling  and  upper 
parts  of  the  walls  were  left  in  darkness  ;  whereas,  from  the  architec- 
tural point  of  view,  the  wlinle  interior  design  of  a  building  of  this 
character  and  period  is  based  upon  top  lighting. 

The  present  installation  at  St.  Marie's  Church  consists  of  Mirolux 
trough  reflectors,  containing  40  and  60  W  Mazda  vacuum  lamps. 
The  nave  is  lighted  by  fourteen  troughs.  These  reflector  units  are 
fi.xed  on  the  East  side  of  the  arched  roof  beams,  between  the 
clerestory  windows.  Several  advantages  arise  from  this  disposition 
of  the  U.^ht  units.     For  instance,  neither  the  lamps  nor  reflector.^  are 
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Fio.  6. — Self-Stabilisinu  Arc  Welding  Set. 

windings  embodied  in  the  machine.  \  noteworthy  feature  of 
this  generator  is  the  absence  of  an  external  reactance  or  choking 
coil.  The  design  has  been  so  perfected  tliat  nothing  need  be 
interposed  between  the  terminals  of  the  generator  and  the  weld- 
ing apparatus.  The  set  exhibited,  which  is  illustrated  in 
Fig.  6,  is  designed  for  metallic  electrode  welding  to  a  maximum 
capacity  of  175  A.  It  is  arranged  in  the  form  of  a  motor 
generator  set,  the  motor  starting  gear  and  the  generator  control 
panel  being  mounted  on  iron  brackets  attached  to  the  bedplate. 
Thus  the  set  is  an  entirely  self-contained  and  complete  unit. 
(To  he  continued.) 


Chancel    Lkjhtinc;. 

visible  to  the  congregation  ;  the  light  comes  from  the  same  level  as 
the  windows,  and,  like  daylight,  illuminates  the  entire  nave,  from 
floor  to  ceiling  ;  there  is  ample  illumination  at  pew  height,  and  the 
congregation  are  able  to  read  with  ease  and  to  look  towards  the 
chancel  without  any  discomfort.  The  chancel  is  lighted  by  means 
of  six  Mirolux  troughs.  Owins;  to  the  general  Eastward  direction 
of  all  the  lighting  and  the  greater  wattage  employed,  the  chancel, 
and  especially  the  Rood  Cross,  are  more  intensely  illuminated  than 
the  body  of  the  ohnroh. 

The  photograph,  illustrating  the  lighting  of  the  chancel,  was  taken 
at  nisht,  solely  by  the  light  of  the  Mazda  installation,  and  has  not 
been  "retouched.  "To  Mr.  Shenton,  engineer  of  the  Rugby  Urban 
Council  Electricitv  Supplv  department  must  be  accorded  much  of 
the  credit  for  the  installation.  The  wiring,  which  is  on  the  surface, 
is  can-ied  out  on  the  Henley  wiring  system,  with  twin  lead-covered 
cables,  painted  to  match  their  surroundings.  This  system,  owing  to 
the  small  section  and  flexibility  of  the  wires  is  very  suitable  for 
such  an  installation  as  this.  The  wiring  is  practically  invisible,  and 
control  of  all  points  is  centralised  in  a  distribution  box  placed  in  tha 
vestry.  The  whole  of  the  work  was  carried  out  by  Mr.  Shenton's 
department  under  his  personal  direction.  As  our  readers  know, 
Mirolux  trough  reflectors  and  Mazda  lamps  ai'e  manufactured  by 
the  British  'Thomson-Houston   Company,   Ltd. 

The  inquest  on  Frank  E.  Plom,  electrician,  who  was  killed  at  a 
Walker  sub-station  on  the  1st  inst.,  was  concluded  last  week,  when 
a  verdict  of  death  by  electric  shock  was  returned,  but  the  coroner 
emphasised  the  value  of  artificial  respiration  in  these  cases.  The 
sub-station  was  in  Messrs.  Armstrong,  Whitworth  &  Company's 
naval  yard,  and  deceased,  who  was  a  very  capable  and  efficient  man, 
had  been  responsible  for  the  maintenance  of  all  electrically-driven 
plant  at  the  south  end  of  the  yard.  He  had  been  instructed  to  cut 
away  certain  loose  cables,  which  were  "  dead."  Subsequent  to  the 
accident,  plier  marks  were  discovered  on  a  live  conductor,  indi- 
cating that  deceased  had  attempted  to  cut  it  in  error.  On  testing, 
the  voltage  of  the  current  flowing  from  that  conductor  to  earth  was 
about  255.  So  far  as  is  known,  artificial  respiration  was  not  tried. 
Of  the  fifteen  cables  to  he  cut,  deceased  had  cut  nine. 
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Bradford    Electricity   Charges. 

During  ihe  week  several  sensational  but  very  misleading  st-ate- 
nients  have  appeared  in  some  of  the  provincial  and  London  papers 
regarding  the  foiancial  position  of  the  Bradford  ^lunicipal  Electricity 
nndertaking.  It  is  interesting  to  trace  the  source  of  these  reports, 
SM  that  our  readers  may  be  able  to  judge  for  themselves  how  readily 
trivial  things  get  magnified  by  local  reporters,  and,  therefore^  we 
;;ive  below  a,  history  of  the  incident  out  of  which  the  sensational 
reports  were  evolved,  and  wc  aleo  present  the  true  state  of  affairs. 
Genesis   of  Rumour. 

It  appears  that  recently  Mr.  Thomas  Roles,  the  city  electrical 
engineer,  found  it  necessary  to  make  certain  recommendations  to  his 
committee  regarding  the  revision  of  the  charges  to  power  consimiers. 
About  thi«  time  last  year  the  committee  gave  consideration  to  the 
charges  made  to  all  consumers  cliarged  under  rates  in  connection 
with  which  there  was  i;o  provision  dn  the  contracts  for  variation  in 
accordance  with  the  price  of  coal,  and  these  rates  were  all  standard- 
ized at  an  advance  of  practically  75  per  cent,  above  pre-war  rates. 
.\  considerable  number  of  the  power  consumers  (those  in  connection 
with  whose  .supply  the  load  factor  is  low)  have  not  yet  paid  to  the 
extent  of  50  per  cent,  above  pre-war  rates,  and,  prior  to  the  last  half- 
year,  not  more  than  about  35  per  cent,  above  these  rates.  The  long- 
hour  consumers  have,  however,  owing  to  the  incidence  of  the  coal 
clause,  been  called  upon  to  pay  in  many  cases  well  over  100  per  cent, 
above  pre-war  rates,  and  the  recommendations  of  Mr.  Roles  were 
to  the  effect  that  the  power  rates  should  be  revised,  so  that  all  con- 
sumers should,  as  nearly  as  possible,  be  charged  on  a  basis  of  75 
per  cent,  above  that  paid  in  1914. 

At  this  .stage  it  appears  that  a  youthful  reporter  of  one  of  the 
local  evening  newspapers,  which  attempts  to  specialise  in  "  stunts," 
heard  that  these  matters  were  being  considered  by  the  Electricity 
Committee.  He  approached  the  Chairman,  who  informed  him  that 
the  matter  was  not  rape  for  placing  before  the  public,  and  that,  if 
he  had  any  regard  to  his  wishes,  he  should  not  make  any  reference 
to  it  until  the  committee's  decision  was  reported  at  the  ne.xt  Council 
meeting.  In  spite  of  this  the  reporter  made  enquiries  of  other 
members  of  the  committee,  until  at  last,  apparently,  he  found  one 
unwary  enough  to  give  him  some  particulars.  The  "result  was,  that 
on  the  remarks  of  a  layman  the  reporter  concocted  an  alarmist 
article  calculated  to  depress  further  the  power  consumers,  who  are 
for  the  most  part  badly  hit  by  the  slump  in  trade.  The  article  in 
question  has  been  copied  by  other-newspapers,  or  information  has 
been  given  to  them  by  the  same  correspondent.  The  statements 
vary  to  some  extent,  but,  as  usual,  the  "  Daily  Mail  "  adds  the 
final  touch  of  veracity  by  stating  :  "  There  is  a  "deficiency  of  about 
£30  000  to  £40  000  on  the  accounts  of  the  electricity  department." 

It  might  be  added  that  the  department,  like  all  undertakings 
whose  chief  source  of  revenue  is  from  the  supply  of  electricity  to 
power  consumers,  has  been  badly  hit  by  the  reduction  in  output 
due  to  the  coal  strike,  and  also  due  to  "the  slump  in  trade,  which 
has  affected  the  Bradford  industry  severely.  There  is,  however, 
no  intention  on  the  -paTt  of  the  committee  to  endeavour  to  make 
the  consumers  who  have  used  electricity  during  the  period  of  the 
strike  bear  the  loss  sustained  by  the  department  by  making  an 
abnormal  increase  in  the  charges  for  power,  as  is  insinuated  in 
the  article.  As  a  matter  of  fact,  the  accounts  of  many  consumers 
for  the  first  quarter  in  which  the  new  charges  are  operative  will 
be  considerably  less  than  their  accounts  for  the  same  consumption 
of  electricity  in  each  of  the  first  three  quarters  of  this  vear,  by 
reason  of  the  fact  that  the  department  will  be  buving  coal  "at  much 
cheaper  prices,  and.  therefore,  far  less  will  be  paid  by  such  con- 
sumers under  the  terms  of  the  coal  clause  than  the  additional 
charge  to  be  paid  by  reason  of  the  increase  in  the  basic  rate. 

The  present  charges  to  power  consumers  are  based  on  a  standing 
charge  of  £3  kW  per  annum,  plus  id.  per  unit,  so  that  the  new 
charge  represents  an  increase  of  £2  per  annum  on  the  standing 
charge.  At  present  the  maximum  price  pavable  is  2d.  per  unit,  plus 
an  additional  charge  of  .015d.  for  each  6d".  rise  in  the  price  of  coal 
above  9s.  per  ton.  The  new  maximum  charge  is  S^d.  per  unit,  inclu- 
sive of  any  charge  which  may  be  made  under  the  coal  clause. 

The  Electricity  Committee  are  very  incensed,  and  at  a  Council 
meeting  Aid.  W.  Turner  made  the  following  statement  : 

Aid.   Turner's   Statement  : 

At  the  request  of  the  Electricity  Committee  I  desire  to  make  the 
following  statement  :  The  committee,  at  their  meeting  on  Friday 
last,  having  had  submitted  to  them  extracts  from  a  section  of  the 
local  Press,  together  with  extracts  from  a  section  of  the  London 
Press,  from  which  it  would  appear  that  the  electricity  department 
has,  in  fact,  lost  very  considerable  sums  of  monev  during  the 
current  vear,  desires  to  express  its  complete  condemnation  of  such 
misleadin;  statements,  the  effect  of  which  is  not  merely  mis- 
chievous, but  calculated  to  be  damaging  to  the  department  "and  to 
the  credit  of  the  city. 

The  truth  i.=  .  that  .some  months  ago  the  rates  charged  to  a  certain 
section  of  consumers  of  electricitv  were  revised.  It  is  now  recom- 
mended by  the  committee  that  the  rates  charged  to  another  section 
of  consumers  should  undergo  revision  ;  these  altered  rates  will  come 
into  effect  on  October  1,  subject  to  the  approval  of  the  Coundl, 
and  will  only  have  the  effect  of  raising  the  charges  some  75  per 
cent,  above  prewar  charges.  It  is  obvious  that  the  enforced  cur- 
tailment of  consumption  durin-  the  coal  dispute  operated  adversely 
upon  the  department  during  Ihe  current  vear.  but  to  state  or  suggest 
that  there  is  a  deficiency  of  £30  000  to'  £40  000  in  the  accounts  is 
a  grotesque  exaggeration. 


Key  Industries. 

It  is  provided  in  .sec.  1  (5)  of  the  Sategvarding  of  iNDfsTRiEs 
Act,  1921.  that  for  the  purpose  of  preventing  disputes  arising  as  to 
whether  any  goods  are  or  are  not  any  goods  chargeable  with  duty 
under  Part  I.  of  the  Act.  the  Board  of  Trade  may  from  time  to  time 
issue  lists  defining  the  articles  which  are  to  be  taken  as  falling  undoi- 
any  of  the  general  descriptions  set  out  in  the  schedule  to  the  Act. 
aud  where  any  list  is  so  issued  defining  the  articles  which  are  to  be 
taken  as  falling  under  any  such  general  description,  the  said 
schedule  shall  have  effect  as  if  the  articles  comprised  in  the  list 
were  therein  substituted  for  that  general  description. 

In  pursuance  of  this  provision  the  Board  of  Trade  have  prepared 
lists  defining  the  articles  which  are  to  be  taken  as  falling  under  the 
following  general  descriptions  set  out  in  the  schedule,  viz.  : — 
Optical  glass  and  optical  elements  whether  finished  or  not. 
Optical  instruments. 
Scientific  glassware. 
Laboratory  porcelain. 
Scientific  instruments. 
Gauges  and  measuring  instruments  of  precision  of  the  types  used 

in  engineering  machine  shops  and  viewing  rooms. 
Compounds   (not  including  ores  or  minerals)  of  thorium,  cerium, 

and  the  other  rare  earth  metals. 
SjTithetic    organic   chemicals    (other   than    synthetic    organic    dye- 
stuffs,  colours,  and  colouring  matters  imported  for  use  as  such, 
and    organic    intermediate   products    imported    for    their    manu- 
facture),   analytical    reagents,     all    other    fine    chemicals      and 
chemicals  manufactured  by  fermentation  processes. 
.  Articles  included  in   any   of  the  lists   and  articles  falling  under 
any  of  the  following  general  descriptions  will,  subject  to  the  pro- 
visions of  the  Act,  be  chargeable  with  duty  under  Part  I.  on  or  after 
Oct.  1  next  :— 

Lamp-blown  ware;  wireless  valves  and  similar  rectifiers  and 
vacuum  tubes;  ignition  magnetos  and  permanent  magnets;  arc- 
lamp  carbons:  metallic  tungsten,  ferro-tungsten,  and  manu- 
factured products  of  metallic  tungsten. 


The  Trades  Union  Congress. 

The  Trades  Union  Congress,  the  Labour  Parliament,  has  met  and 
discussed  almost  every  subject  on  earth,  except  labour.  We  have 
had  another  demonstration  of  the  thoroughly  political  character  of 
the  labour  movement,  and  the  distance  which  it  has  travelled  since 
the  days  when  the  great  Trade  Unions  were  first  established.  We 
know  "what  Labour  thinks  about  Ireland,  the  Washington  Con- 
ference, the  Peace  Treaty,  disarmament,  education,  local  govern- 
ment, national  taxation,  and  a  host  of  other  questions  which  many 
of  us  still  find  it"  difficult  to  associate  with  Labour.  We  have  no 
doubt  that  the  Wesleyan  Conference,  the  Institution  of  Electrical 
Engineers,  tl^e  Police  Union,  and  a  lot  of  other  worthy  bodies  have 
views  about  Ireland,  but  we  are  glad  to  know  that  they  have  ^o 
far  refrained  from  expressing  them  in  their  corporate  capacities. 
We  are  still  optimistic  enough  to  look  forward  to  the  day  when  the 
LTnions  will  meet  as  Trade  Unions  and  discuss  trade  questions. 
Wlien  that  day  arrives,  such  matters  as  "ca-canny,"  limitation, 
restriction,  demarcation  of  functions,  and  similar  topics,  may  receive 
the  attention  of  those  "  brains  "  which  have  joined  with  the 
"  hands  "  to  form  the  modern  labour  movement.  The  brains  have 
no  doubt  worked  hard  enough  to  devise  these  innumerable  means 
of  handicapping  industry,  but  they  are  wise  enough  when  they 
appear  in  public  at  the  annual  Trades  Union  Congress  to  confine  the 
discussion  to  extraneous  matters  of  cljirrent  politics. 

As  a  race  the  English  are  supposed  to  be  rather  fond  of  self- 
depreciation.  When  we  meet  we  love  nothing  better  than  to  dis- 
cuss our  faults.  Our  trade  and  professional  associations  are  chiefly 
occupied  in  debating  ways  by  which  recognised  weaknesses  can  be 
removed.  From  this  point  of  view,  the  labour  movement  is  to  some 
extent  un-English-,  or  it  is.  perhaps,  the  exception  which  proves 
the  rule.  A  verbatim  report  of  the  proceedings  of  the  Trades  Union 
Congress  does  not  in  any  line  or  sentence  even  so  much  as 
suggest  that  any  English  labottrer  is  lacking  in  efficiency  or  fails- 
to  reach  the  high  peak  of  perfection.  None  of  these  delegates  seem 
worried  to  know  whether  it  is  possible  that  any  of  the  men  they 
represent  could  by  taking  thought  liecome  more  useful  members  of 
society.  They  are  all  apparently  content  to  know  that  the  labourer 
is  all  that  lie  could  or  should  be.  and  that  everybody  else  is 
wirong.  It  is,  unfortunately,  perfectly  true  that  the  economic 
pressure  of  unemployment  has  given  a  totally  different  tone  to  these 
discussions  between  laliour  experts.  They  are  not  so  bombastic 
as  they  were,  but  they  still  fail  to  recognise  the  possibility  that 
some  of  the  troubles  which  have  come  upon  them  may  be  due  to 
their  own  shortcomings.  All  this  is  thoroughly  un-English.  It  is 
in  essence  Prussian,  and  for  that  reason  we  can  take  comfort,  know- 
ing full  well  th.it  it  cannot  last  in  our  country.  The  time  must 
come  again  when  the  Trade  Unions  will  recognise  their  true  function 
as  business  organisations,  and  devote  their  thoughts  and  discussions 
to  business  matters.  They  will  then  turn  their  attention  to  con- 
struction instead  of  destruction,  iind  British  industry  will  once 
again  lead  the  world. 

At  the  Central  Criminal  Court  Ernest  M.  Walker,  engineer,  has 
been  .sentenced  to  eioiit  months'  imphlsonment  in  the  second  division 
for  converting  to  his  own  use  £555.  the  subscriptions  of  fellow 
employees  of  the  Metropolitiui  District  Railway  Company  at  Ealing 
Common  for  an  outing  fund,  of  which  the  prisoner  was  treasurer. 
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Municipal   Electricity   Accounts. 

The  gross  workintr  profit  on  the  Birkenhead  Electricity  under- 
takinff  for  tJie  vear  amount-ed  to  £22  577,  as  compared  with 
£24  502  in  1919-2Cf— decrease  of  £1925.  The  total  income  amounted 
to  £99  352,  an  increase  of  £19  903.  The  sale  of  tramway.s  current 
was  up  by  £3  892,  and  for  all  other  purposes  by  £15  577.  On  the 
other  haiid,  the  total  working  expenditure  amounted  to  £76  674, 
an  increase  of  £21828.  Of  this  increase  generation  expenses 
accounted  for  £16  191  (mainly  due  to  fuel  and  wages),  distribution 
charges  for  £2  605,  and  other  expenses  for  £3  031.  Counsel's  fees 
in  connection  with  the  Electricty  Enquiry  amounted  to  £1 375. 
The  outstanding  debt  on  the  undertaking  was  £139  151  at  the  close 
of  the  year,  against  which  wa.';  set  a  balance  of  the' sinking  fund 
and  stock  redemption  fund  of  £18199. 

For  the  year  ended  March  31  the  accounts  of  Petebborough 
Electricity  Works  show  gross  revenue  to  be  £25  452,  against  £18  382 
in  the  previous  year.  Total  working  expenses  (less  maintenance  of 
public  lamps)  amounted  to  £22  057  (£13 185)  and  capital  charges 
£6  158  (£5  254),  making  the  net  result,  before  charging  capital 
expenditure  out  of  revenue,  &c.,  a  deficit  of  £3  580  (£688).  Total 
capital  expended  amoimts  to  £118  215  :  capital  repaid  or  in  sinking 
fund,  £43  278  :  loans  outstanding,  less  sinking  fund,  £90  383.  Unite 
sold  numbered  1  280  563,  against  1  113  005  in  1920  :  number  of  con- 
sumers, 825  (720)  ;  total  connections,  2  283  kW  (2  017  kW)  ; 
maximum  demand,  876  kW  (825  kW) ;  load  factor,  16-69  (15-40)^ 
The  net  deficits  for  the  last  two  financial  years,  amounting  to 
£4  268,  have  been  charged  to  the  district  fund'accoimt  for  the  year 
ended  March  31,  1921,  but  these  deficits  have  been  only  partly 
provided  for  in  the  general  district  rates  which  have  been  levied. 
The  last  financial  year  (ending  March  31,  1921)  marks  the  close  of  a 
definite  period  in  the  history  of  the  undertaking,  being  the  last  year 
of  the  exclusive  use  of  the  electrical  system,  both  in  "  generation  " 
and  "  distribution,"  which  has  been  in  operation  since  the  opening 
of  the  works  twenty  years  ago.  The  adverse  financial  result  is,  to 
a  great  extent,  _  attributable  to  conditions  which  are  unavoidable 
during  the  transitional  phase  of  the  development  of  the  undertaking. 

Redditch  Urban  Council  electric  lighting  accounts  for  the  year- 
ending  March  31  show  gross  revenue  to  be  £34  638,  against  £31  152 
in  the  previous  year,  an  increase  of  £3  486.  Total  expenditure 
amounted  to  £28  980,  leaving  a  net  revenue  of  £5  657.  Eepayment 
of  principal,  however,  required  £2  437  and  interest  £4  424,  which 
made  a  deficit  of  £1  203.  The  total  units  sold  numbered  2  574  378, 
against  2  762  033;  the  average  price  obtained  per  miit  was  3-2d., 
against  2-7d.,  an  increase  of  -Sd.  on  the  previous  year.  On  Oct.  1, 
owing  to  the  heavy  increase  in  wages  and  the  cost  of  coal  supplies' 
the  following  revised  scale  of  charges  becomes  operative  : — 
Li|hting  :  Factories,  7d.  per  unit;  theatres,  picture  palaces,  6d.  per 
unit;  all  other  classes  of  consumers,  8d.  per  unit.  Power,  cookino-. 
and  heating:  Except  in  the  case  of  a  large  consumer  "taking  °a 
supply  on  the  high-tension  side,  the  charge  for  all  current  (except 
lighting)  will  be  2^A.  per  unit,  subject  to  an  increase  or  decrease 
of  2s.  6d.  per  1  000  units  for  every  Is.  or  part  of  a  Is.  variation 
from  the  standard  price  of  coal  delivered  to  the  electricity  works, 
namely,  19s.  per  ton.  Meter  rents  :  The  charges  for  meter  rents  will 
be  2s.  to  10s.  per  meter  per  quarter,  depending  on  the  size  of  the 
meter  installed.  No  prepayment  meters  will  be  installed.  The 
minimum  payment  for  current  will  be  at  the  rate  of  £1  per  annum 
for  each  meter  installed.  A  discount  of  2^  per  cent,  will  be  allowed 
off  all  accounts  paid  at  the  Comicil  House  within  thirty  davs  of 
their  being  sent  out. 

The  accounts  of  Sheffield  Corporation  Electric  Supply  Depart- 
ment for  the  year  ending  March  31  last  show  that  the  capital 
expenditure  on  the  undertaking  to  March  25,  1920,  was  £3  021  086. 
During  the  year  £419  345  was  expended  on  capital  account,  making 
the  total  to  March  31  £3  440  431.  The  revenue  account  shows  that 
the  income  from  electric  supply  was  £982  456,  and  from  installation 
and  motors  £99  479,  making  a  total  of  £1  082  025,  and  the  expendi- 
ture £705  406,  leaving  a  balance  of  £376  618.  Interest,  sinkino- 
tund  and  income  tax  take  up  £260  288,  leaving  £116  329.  To  this 
IS  added  £15  493  balance  to  March  25,  1920.  and  £61  144  balance 
alter  settlement  of  income  tax  account  to  March,  1919,  and  these 
bring  the  total  balance  up  to  £192  968.  The  sum  of  £1  000  has  been 
transferred  to  the  motors  and  cookers  fund  ;  £100  000  to  the  renewals 
i°io<;Tw"''.*'-''P''"'^'''"'<*  f""f''  £73  356  10s.  to  the  reserve,  and 
11  1  depreciation  of  stocks.     The.se  total  up  to  £192  968,  and 

balanc<  the  account.  The  amount  paid  to  sinking  fund,  with 
rTn^Q^^o""'^.  ^°''  '•eduction  of  debts  to  March  31,  1921,  is 
£i  U4B  U-/2.  The  total  number  of  consumers  is  12  428,  an  increase  of 
^bdb  aii"ng  the  year,  or  25  per  cent.,  and  the  total  connections 
amount  to  180  233  kW,  an  increase  of  24  971  kW,  or  15  per  cent. 
1  he  department  has  been  responsible  for  the  installation  of  7  810  h.p 
of  motors,  out  of  a  total  horse  power  of  19  056  connected  during 
the  year.  The  number  of  units  sold  during  the  yeai-  was  9  182  951 
more  than  the  previous  year,  an  increase  of  nearly  7  per  cent.,  and 
but  tor  the  coal  strike  and  trade  depression  this  increase  would  have 
been  very  much  greater  The  average  prices  obtained  were  3-88d. 
1QPl''Sht  and  heat  and  141d.  for  power,  giving  a  total  average  for 
1921  of  T65d.  In  1917,  for  light  and  heat  2.22d.  was  paid,  for 
power  ■/4d.,  with  a  total  average  price  of  .85d.  In  1917  194  100  tone 
*  007 -t'oo''!  '■'^"5"'"«f!  at  15s.  5d.  per  ton,  and  in  1921  this  had  risen 
TO  di6  ua  tons  at  36s.  per  ton.  The  number  of  staff  and  work- 
people is  now  1  052,  and  the  total  amount  paid  in  salaries  and  wag«^ 
amounted  to  £226  442  for  the  vear.  ^ 


Electric  Traction. 

Stockport  Council  has  decided  to  have  the  tramway  track  in 
Warren-road  reconstructed  at  an  estimated  cost  of  £1  200. 

At  Bournemouth,  where  a  good  deal  of  track  repair  work  and 
the  relaying  of  lines  is  in  progress,  a  number  of  new  tramcars 
have  recently  been  added,  thus  facilitating  the  dealing  with  the 
holiday  traffic. 

The  Glasgow  Tramways  Committee  has  decided  to  obtain  powers 
in  a  Provisional  Order  to  run  several  omnibus  routes,  to  be  confined, 
with  one  exception,  to  an  area  whose  radius  is  ten  miles  from  the 
centre  of  the  city.  The  Committee  have  rejected  the  proposal  to 
revert  to  the  halfpenny  fare. 

The  total  receipts  of  St.  Annes  Tramways  for  July  amounted  to 
£7  836,  to  which  £4  325  must  be  added  for  Lytham-road  route, 
owned  Ijy  Blackpool  Corporation.  The  receipts  for  the  full  period 
up  to  July  31  were  £20  392  net,  compared  with  £19  165. 

Manchester  tramwaymen  have  rejected  the  proposal  of  Mr. 
McElroy,  general  manager  of  the  Tramways  Department,  by  which 
the  car  cleaners  as  a  body  would  work  shorter  hours,  and  thus  avoid 
the  dismissal  of  thirty  cleaners  who,  for  reasons  of  economy,  have 
been  given  notice. 

Work  is  rapidly  proceeding  on  the  construction  of  the  track  fur 
the  express  tramway  service  from  Harehills  to  Oakwood  or  Round- 
hay,  Leeds,  and  a  considerable  irumber  of  unemployed  have  been 
engaged.  The  traek  will  be  laid  on  a  special  route,  with  a  foot- 
path on  each  side. 

In  view  of  the  fact  that  the  JTramways  (Temporary  Increase  of 
Charges)  Act  will  expire  in  1923,  the  Municipal  Tramways  Ae-socia- 
tion  has  been  informed  by  several  municipal  tramway  undertakings 
that  they  are  in  favour  of  the  general  scheme  of  the  Act  being 
made  permanent,  and  the  Ministry  of  Transport  will  therefore 
endeavoui'  to  get  the  necessary  legislation  passed  ne.^t  year. 

It  was  previously  announced  that  certain  Underground  Stations 
were  to  be  re-opened  last  Sunday.  It  is  pointed  out  that  the  date 
should  have  been  given  as  Sunday,  Oct.  9,  on  which  day  and 
following  Sundays  it  is  intended  to  re-open  all  stations  on  the 
Underground  system  for  the  whole  day,  with  the  following  four 
e.xceptions  :  Cannon-street,  Covent  Garden,  York-road,  and  Aldwych. 

The  Ministry  of  Transport  has  extended  by  one  yea.r  from  Sept.  6, 
1921,  the  periods  limited  by  the  BiRiiiNOHAM  Corporation  Light 
Railway  Order  (1912),  as  extended  by  an  Order  of  the  Board  of 
Trade  dated  July  28,  1915,  for  the  completion  of  the  works,  and  the 
p&riod  limited  by  the  Birmingham  Corporation  (Quinton)  Light 
Railway  Oi'der,  1913,  for  the  purchase  of  lands  and  the  completion 
of   works. 

The  Liverpool  Tramway  Committee  has  authorised  the  City 
Engineer  to  proceed  with  tramway  reconstruction  work  at  an  esti- 
mated cost  of  £50  000.  Mr.  P.  Priestlej',  the  tramways  general 
manager,  has  recently  introduced  various  improvements  in  about 
twenty  of  the  Corporation  tramcars.  The  plough-shaped  wooden 
lifeguard,  which  completely  encircled  the  truck,  has  been  super- 
ceded by  the  Tidswell  side  and  end  lifeguards  and  a  wire  guard 
running  the  full  length  of  the  car  body.  Tiie  number  of  obstructions 
inside  the  car  and  the  roof  cover  have  been  reduced,  with  a  view 
to  greater  facility  in  cleaning  ;  an  efficient  system  of  ventilation  has 
been  provided,  and  also  an  inside  destination  indicator,  while  the 
decoration  of  the  interior  of  the  cars  has  been  improved. 

Commenting  upon  the  reversion  to  the  use  of  coal  as  fuel  by  the 
railway  companies,  our  contemporary,  the  "  Daily  Express,"  says  : 
"  We  caiiot  but  feel  dismay,  however,  at  the  prospect  of  returning 
to  the  old  regime  for  good.  Half  the  smoke  and  foulness  in  the 
air,  half  the  blackening  of  our  lungs  in  towns  is  due  to  the  steady 
outpouring  of  coal  smoke  from  the  railways.  There  is  one  mean.s 
by  which  our  towns  and  cities  could  be  made  cleaner  and  healthier, 
viz.,  the  use  of  electricity.  Coal-burning  engines  are  forbidden  in 
the  precincts  of  New  York  and  other  American  cities,  and  trains 
are  run  in  and  out  of  the  great  termini  by  electrically  driven 
engines."  It  concludes  by  pertinently  asking  :  "  How  long  will  it 
be  before  British  railways  catch  up  with  the  spirit  of  the  age?  " 

The  annual  report  of  the  Birkenhead  Tramways  and  Motor 
Department  for  the  year  ending  March  31  shows  that  the  total 
income  of  the  Tramways  amounted  to  £152  304,  against  £148  179  in 
the  previous  year;  working  expenses  were  £116  050  (£100  476), 
leaving  a  gross  profit  of  £36  244  (£47  703).  After  providing  for 
Interest,  Sinking  Fund,  and  Income  Tax,  £32  211  (£31599),  a  net 
profit  of  £4  03J)  (£16  104)  remains,  which  has  been  allocated  as 
follows  :  In  aid  of  rates.  £3  021  ;  contribution  to  Capital  Account, 
£81;  Renewals  Fund,  £930.  The  Renewals  Fund  now  stands  at 
£17  417.  Of  £14  935  in  the  Reserve,  £13  253  has  been  utilised  for 
the  purchase  of  'buses,  which  amount,  together  with  interest,  is  to 
be  repaid  by  the  'buses  in  eight  annual  instalments.  Passengers 
carried  numbered  2  218  239  (22  836  034)  ;  car  miles  run,  1  286  921 
(1  275  022)  ;  number  of  units  used,  2  885  442  (2  864  650)  ;  numlx;r  of 
units  used  per  car  mile,  2242  (2246)  ;  percentage  of  working 
expenses  to  receipts,  76-20  per  cent.  (67-79  per  cent)  ;  average  traffic 
revenue  per  car  mile,  27-57d.  (27 -3711.)  ;  average  total  revenue  per 
car  mile,  28-46d.  (27-89d.);  average  working  expenses  per  car  mile, 
including  power  cost,  21-63d.  (18-91d.);  average  total  cost  per 
passenger,  l-255d.  (1099d.);  average  number  of  passengers  per  car 
mile,  17-23  (17-91)  ;  profit  per  car  mile,  •816d.  (3  033d.). 
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Electricity   Supply. 

BiRKENirEAi)  Electriuitv  Cummittoe  ha.s  rcreived  sanction  to 
borrow  £15  000  for  mains  and  £5  000  for  services. 

Dover  Town  Council  will  in  future  supply  electricity  to  the 
Western  Hcighte  Barracks,  which  have  hitherto  been  lighted  tiy 
gas. 

Owing  to  the  present  cohdition  of  trade.  Oldham  Town  Council 
has  decided  not  to  advance  the  chai'ges  for  electricity  for  the  time 
being. 

MoTirERWELL  Town  Council  has  decided  to  reduce  the  charge  for 
electricity  for  public  lighting  in  the  Wish.4W  area  from  5d.  to  S^d. 
per  unit. 

It  is  hoped  that  electricity  charges  at  Swindon  will  shortly  be 
reduced.  The  undertaking  made  a  profit  of  £6600  during  the 
past  year. 

Gun-DFORD  Corporation  will  take  oTer  the  undertaking  of  the 
Guildford  Electricity  Company  on  the  29th  inst.  The  purchase  prjpe 
has  already  been  fi.xed  at  £55  000. 

Winchester  City  Council  hae  decided  to  borrow  for  the  electri- 
city departmeiitr  £11  000  at  65  per  cent,  per  annum,  to  be  repaid  by 
equal  instalments  in  fifteen  years. 

Among  the  mechanical  appliances  recently  installed  by  the 
M.\NCHEsrER  Gas  Committee  are  a  dictogiaph  telephone  installation 
and  a  comptometer. 

Bishop's  Castle  Town  Council  have  consented  to  the  Electric 
Light  Company  increasing  the  charge  for  electricity  from  9d.  to  Is 
per  unit  for  a  period  of  si.\  months. 

Worksop  Urban  Council  has  decided  to  take  up  a  loan  of  £25  000 
at  6^  per  cent,  per  annum  for  extensions  of  its  electric  supply  under- 
taking. 

The  Electricity  Commissioners  have  given  their  formal  consent  to 
the  e.xtension  of  the  generating  plant  at  the  Perth  Electricity 
Works.    The  extensions  are  estimated  to  cost  about  £15  000. 

Llandudno  Council  made  a  loss  of  £1  136  during  the  last  year  on 
power  supplied  to  the  Light  Railway  Company.  A  flat  rate  of  3d. 
per  unit  is  therefore  to  be  charged  for  the  next  twelve  months. 

Strbtford  Urban  Council  are  purchasing  from  Salford  Corpora- 
tion a  rot.ary  converter,  installed  at  the  Broughton  Copper  Company's 
works,  for  £1  750,  plus  alteration  and  removal  costs,  estimated  at 
£365. 

In  regard  to  the  application  of  the  Northwich  Electric  Supply 
Co.MPANV,  Ltd..  to  the  Electricity  Commissioncr.s  for  a  special  Order, 
the  date  for  sending  in  objections  has  been  extended  to  Sept.  30. 
1921.  The  Urban  Council  has  instructed  the  Clerk  to  report  fully 
upon  the  matter  to  the  General  Purposes  Committee. 

Reighley  Corporation  has  received  sanction  to  borrow  £27  374 
for  extensions  of  the  electric  supply  undertaking,  but  the  Electricity 
Commissioners  have  reserved  their  decision  as  to  a  further  sum  of 
£26  252. 

Wrexham  Town  Council  has  decided  to  alter  the  discount  allowed 
to  consumers  from  2^  per  cent,  to  5  per  cent,  for  a  period  of  six 
months,  and  to  apply  for  authority  to  increase  the  maximum  charge 
for  electricity  from  8d.  to  9d.  per  unit. 

The  charges  for  electricity  at  Nelson  have  been  increased  by  jd. 
per  unit  for  lighting  purposes  and  id.  for  power.  This  has'been 
necessitated  by  the  excessive  prices  of  fuel  during  the  coal  dispute, 
the  estimates  having  been  exceeded  by  £2118. 

The  Honourable  Lish  Society  have  consented  to  allow  Coleraine 
Urban  Council  to  use,  at  a  nominal  rent,  the  water  power  at  the 
Salmon  Leap  on  the  Bann  for  generating  electricity  for  tlio  Council's 
electric  power  and  lighting  scheme. 

Walton-on-Naze  .Urban  Council  have  deferred  applying  for  a 
loan  of  £3  000  for  extensions  to  the  electricity  plant  and  works 
pending  consideration  of  a  scheme  put  forward  by  Mr.  C.  F.  J. 
Barker,  who  states  that  there  is  a  possibility  of  obtaining  electricity 
by  means  of  power  from  the  mill  pond  at  2d.  per  unit. 

After  discussing  the  future  supply  of  electricity  in  Mid-Lanca- 
shire for  eighteen  months,  a  recent  conference  of  local  authorities 
was  unable  to  devise  a  scheme  satisfactory  to  all  parties,  and  the 
conference  has  been  adjourned  fint  die.  The  Electricity  Commis- 
sioners have  now  asked  for  schemes  to  be  prepared. 

The  Monaghan  Lighting  Company  offer  to  light  the  town  with 
sixty  electric  lamps,  at  lO^d.  per  unit,  on  a  guarantee  that  the 
Council  will  continue  to  take  the  light  for  seven  years.  The 
Council,  however,  are  unable  to  give  the  guarantee,  as  they  go  out 
of  office  in  1923.     There  the  matter  stands  for  the  present. 

The  Rugby  Guardians  have  asked  their  Building  Committee  to 
reconsider  the  recommendation  to  postpone  the  wiring  of  the  board- 
room, offices,  &c.  Decorations  are  being  carried  out,  and  it  is  there- 
fore considered  advisable  to  do  the  wiring  work  now,  more  particu- 
larly as  the  cost  of  the  electric  light  will  be  less  than  that  of  gas. 

Increased  charges  of  id.  per  unit  for  power  and  heating,  and  Id. 
per  unit  on  bioscope  supplies  to  kinema  houses  in  Dundalk.  which 
were  to  have  taken  effect  from  Oct.  1,  have  been  postponed. 
Members  of  the  Council  have   raised  objection   on   the  ground   that 


the   cost    of   produciioii    is   coming   down,   and   the  matter   has   l>een 
referred  back  to  the  Electricity  Committee  for  reconsideration. 

The  Electricity  Commissioners  have  refused  to  sanction  the  appli- 
cation of  AccRiNGTON  Corporation  for  borrowing  powers  for  £125  850 
for  electricity  extensions.  A  deputation  from  the  Corporation,  Bent 
to  London  to  place  further  arguments  before  the  authorities,  was 
given  a  favourable  hearing,  but  no  alteration  of  the  decision  has  yet 
been  announced. 

As  there  hiive  been  several  failures  of  the  electric  supply  mains 
laid  on  the  solid  system,  the  Horsham  Urban  Council  has  authorised 
extensive  renewals  to  be  made  so  as  to  get  rid  of  weak  portions 
before  the  winter  months.  Tenders  for  alterations  to  the  electricity 
works  have  been  accepted,  and  an  application  has  been  made  to 
raise  the  necessary  loan. 

West  Lancashire  Rural  District  Council  will  raise  no  objection 
to  Southport  Corporation  supplying  electricitv  to  residents  in  that 
portion  of  the  Kew  district  within  the  West  Lancashire  rural 
district.  Application  is,  therefore,  to  be  made  to  the  Electricity 
Commissioners  for  a  licence  to  supply  electricity  to  the  residents 
in  the  district  referred  to. 

The  borough  trea-^surer  of  Swansea  has  informed  the  Electricity 
Committee  that  he  regards  the  annual  report  of  the  undertaking 
as  extremely  gratifying.  The  amount  hitherto  provided  towards 
repayment  of  capital  is  about  34  per  cent.,  or  one-third  of  the 
whole.  Certain  suggestions  have  been  made  by  the  borough 
treasurer  as  to  the  provision  of  working  capital  for  the  undertaking. 
Electric  current  is  now  avilable  in  the  village  of  Lamberhurst 
(Kent)  for  public  and  private  lighting.  Hydro-electric  plant  has 
been  installed  at  the  Old  Mill  by  Col.  Delamain,  and  there  is  also 
a  battery  of  accumulators.  A  charge  of  Is.  is  made  for  fifty 
ihour.s'  use  of  a  16  cp.  lamp,  or  Is.  a  unit  where  meters  are 
installed. 

Councillor  J.  Winterbottom,  chairman  of  the  Southport  Electricity 
undertaking,  speaking  as  to  the  future  policy  of  the  committee, 
states  that  it  is  hoped  to  have  the  whole  of  the  township  of 
Ainedale  electrically  lighted  for  the  winter  It  is  hoped  that  the 
icahles  will  be  laid  and  the  sub-station  completed  by  the  end  of  the 
month.  Last  year  there  was  a  profit  on  the  undertaking  notwith- 
standing the  many  difficulties  which  had  to  be  contended  with. 
The  Borough  Electrical  Engineer  has  reported  to  the  Council  con- 
cerning a  site  for  the  erection  of  an  electricity  sub-station  on  the 
Ainsdale  housing  site. 

A  report  circulated  by  the  Newcastle  Wat<;h  Committee  states 
that  tlie  60  per  cent,  ligihting  from  Aug.  6  to  Sept.  30,  and  100 
per  cent,  lighting  from  Oct.  1  to  Dec.  31  inclusive,  which  had 
been  agreed  to,  will  cost  £11708:  this  being  an  excess  of  £6  646 
over  the  estimates  approved  by  the  Council.  It  is  anticipated, 
however,  that  savings  on  salaries,  wages,  and  electricity  will  amoMut 
to  £1  798,  and  it  is  proposed  to  apply  that  sum  in  reduction  of  the 
proposed  excess  expenditure,  reducing  the  latter  to  £4  848.  The 
City  Council  is  requested  to  approve  of  the  additional  expenditure. 
The  effect  of  high  rates  and  the  demand  for  public  economy  are 
manifesting  themselves  in  an  increased  interest  taken  in  municipal 
administration.  At  Kingston-on-Th4mes  on  Monday  a  resident 
asked  the  county  magistrates  to  grant  a  summons  against  the  Town 
Council  for  allowing  "  a  scandalous  waste  of  electricity  and  gas  in 
the  street  lamps  of  the  district."  He  alleged  that  the  lamps  were 
lighted  at  least  an  hour  before  it  was  necessary.  The  chairman 
said  the  county  magistrates  had  no  control  over  the  street  lighting 
in  Kingston,  and  the  applicant  must  apply  to  the  borough  magis- 
trates ;  neither  had  they  any  control  over  Surbiton. 

The  position  of  Walsall  Electricity  Department  was  considered 
at  a  meeting  of  the  Town  Council  on  Monday,  and  various  opinions 
were  expressed.  Mr.  G.  W.  Warner  referred  to  a  sum  of  £4  000 
which  was  being  paid  for  expert  advice,  and  declared  that  a  finan- 
cial loss  of  £4  000  or  £5  000  had  been  made  during  the  last  quarter 
on  electricitv,  and  that  they  were  ■'  up  to  their  necks  in  debt  if 
the  matter  were  investigated.  The  Mayor  said  that  no  doubt  in- 
vestigations ought  to  take  place  at  the  electricity  station.  He  wished 
Walsdl  had  followed  the  example  of  Wednesbury  and  sold  the 
electricity  station.  Mr.  Tiilbot.  on  the  other  hand,  pointed  out 
that  they  lost  £5  000  on  the  first  quwter  of  last  year,  yet  they 
fini.shed  "the  vear  with  £7  000  profit.  During  the  quarter  under 
review  the  number  of  customers  had  increased  from  1  432  to  1  735. 
The  committee's  report  was  approved. 

Skegness  Council  liave  received  a  letter  from  the  Electricity 
Commissioners  stating  that  they  caiuiot  tee  their  way  clear  to 
recommend  the  Minister  of  Transport  to  grant  a  further  extension 
of  time  asked  for  by  the  Council  tor  inaugurating  a  public  supply 
of  electricity.  They  propose  to  recommend  the  Minister  to  revoke 
the  powers  "of  the  Council  ta  supply  electricity  under  their  Act 
lof  1914,  but,  before  doing  so,  they  "have  offered  to  consider  any 
further  oliservations  which  the  Council  may  de.sire  to  offer.  'The 
Council  have  decided  to  interview  a  prominent  local  electrician, 
iind  hear  his  views  and  suggestions  in  the  matter.  In  their  appli- 
cation to  the  Commissioners,  the  Council  stated  that  the  out- 
standing loan.s,  exclusivelv  of  housing,  were  £102  570,  and  the 
assessable  value  of  the  district  was  only  £26  330;  and  further,  that 
the  gas  undertaking  is  being  carried  on  at  a  considerable  loss 
and  they  desired  to  protect  it  from  competition.  A  number  of 
tradesmen  of  the  town  have  installed  electricity,  and  are  giving  a 
supply  to  their  neighbours. 
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Walsall  Corporation  proposes  to  ask  the  Electricity  Commissioners 
to  authorise  the  supply  of  current  at  Sheffield  and  Daw  End-lane, 
Rushall. 

Dover  Town  Council  has  received  sanction  for  the  borrowing  of 
loans  of  £3  000  for  mains  and  services,  and  £250  for  transformers. 
Application  is  to  be  made  for  a  loan  of  £8  000. 

In  order  to  meet  the  increased  demands  upon  the  electricity 
station,  C.\rlisle  City  Council  have  agreed  to  the  installation  of  a 
3  000  kW  turbo-alternator  in  the  existing  works,  at  a  cost  of  £40  000. 

Application  is  to  be  made  to  the  Ministry  of  Transport  by 
DoNCASTER  Town  Council  for  sanction  to  the  construction  of  a  light 
railway  connecting  the  tramway  in  Frenchgate  to  the  tramway  in 
St.  Sepulchregate,  along  Trafford-street  and  Factory-lane.  The 
estimated  cost  is  £10  001. 

South  Shields  charges  for  electricity  are  to  be  revised  and 
reduced  from  Oct.  1  as  follows  : — For  lighting  (a)  on  m.d.  system, 
by  abolishing  the  addition  of  87^  per  cent,  on  the  low-priced  units, 
and  (b)  by  reducing  the  flat  and  special  rates  for  theatres  from 
87^  per  cent,  to  75  per  cent.  The  industrial  and  domestic  power 
and  heating  charges  are  also  to  be  reduced  from  87^  to  75  per  cent., 
and  tramway  supply  from  2,^A.  to  2d.  per  unit. 

At  Tuesday's  meeting  of  the  Caerphilly  Council  the  question 
of  electric  lighting  was  further  discussed,  when  the  Clerk  stated 
that  the  Council  had  no  power  to  take  debenture  shares  in  the 
South  Wales  Power  Company.  Mr.  E.  D.  Budge  warned  the 
Council  against  generating  their  own  electricity,  on  the  ground  that 
their  charges  would  be  prohibitive.  The  matter  was  deferred  to 
allow  of  further  negotiations  with  the  parties  concerned. 

Preliminary  steps  have  been  taken  in  connection  with  the  pro- 
motion of  a  Provisional  Order  by  Ayr  Corporation  for  the  utilisation 
of  the  water-power  of  Loch  Doon  for  electricity  supply.  The  report 
of  the  consulting  engineer  has  been  submitted  to  the  Electricity 
Commissioners.  In  a  reply  the  secretary  states  that  the  Commis- 
sioners will  give  their  favourable  consideration  to  a  water-power 
scheme  which  is  likely  to  be  of  economic  benefit  to  the  burgh  of 
Ayr;  but  they  are  unable  to  comment  on  the  details  of  the  report, 
having  regard  to  their  position  in  respect  of  the  proposed  Parlia- 
mentary Bill  upon  which  in  due  course  it  will  be  their  duty  to 
advise  the  Minister  when  making  his  report  on  the  Bill.  It  is 
proposed  that  the  area  of  supply  should  be  the  portion  of  Ayrshire 
south  of  the  Kilmarnock  lighting  area. 

At  the  monthly  m.eeting  of  Stafford  Town  Council  the  Mayor 
submitted  a  report  of  the  Electricity  Committee  introducing  a  liew 
method  of  charge  and  scale  of  tariffs  recommended  by  Mr.  Ellis, 
the  consulting  engineer,  for  the  supply  of  electricity.  '  He  said  it 
was  an  earnest  endeavour  to  improve  "and  extend  the  business  of 
the  electricity  undertaking,  and  it  was  only  by  doing  more  business 
that  they  could  keep  it  off  the  rates.  Although  it  was  a  complete 
change  from  the  old  system  of  payment,  there  would  be  no  increase 
in  the  prices  charged,  but  there  would  be  an  inducement  for  con- 
sumers to  use  more  electricity.  Alderman  Bostock  pointed  out  that 
the  charge  per  unit  to  churches  was  8d.  and  to  places  of  amusement 
4d..  and  proposed  that  the  rate  for  the  former  should  also  be  4d. 
This  was  agreed  to.  together  with  the  proposal  put  forward  bv  the 
Mavor. 


Overseas   Notes. 


Forty    Years    Ago. 

(The  Electrician.  September  17,  1881.) 
A  Sextuplex  Systeji.— It  is  reported  from  America  that  patents 
will  shortly  be  taken  out  for  a  sextuplex  system  of  telegraphy. 

Swan's  Lamps  in  a  Theatre.— We  hear  that  Meesrs.  Siemens  will 
light  Mr  D'Oyley  Carte's  new  theatre  in  the  Strand  with  600  Swa.n 
lampe. 

Telegrams  for  the  Greek  Islands.— Telegraphic  communication 
has  now  been  established  with  the  Greek  Island  of  Kythira  (Cerigo). 
and  telegrams  can  be  forwarded  to  that  island  at  the  rates  in  force 
for  the  island  of  Spezzia. 

Electric  Lighting  Exhibition  at  Brighton.— At  a  largely- 
attended  and  influential  meeting  recently  held  at  Brighton,  under 
the  presidency  of  the  mavor,  it  was  unanimously  agreed  that  it  was 
desirable  to  hold  a  Domestic,  Sanitary,  and  Scientific  Exhibition  in 
the  town  during  the  week  commencing  the  17th  of  December  next. 
A  competitive  exhibition  of  electric  lighting  is  contemplated  in 
connection  with  the  exhibition. 

Electrical  Rectification  of  Alcohol.— Electricity  is  being 
employed  in  the  rectification  of  inferior  alcohol  in  dis"tilling  by  a 
process  due  to  the  late  M.  Naudin,  and  now  in  successful  operation 
on  a  large  scale  at  the  distillery  of  Bapaume-les-Rouen.  The  process 
consists  in  passing  currents  of  electricity  through  the  inferior 
alcohols,  so  as  to  disengage  the  superfluous  "hydrogen  from  them  by 
eleotrolysis.  The  electricity  is  provided  in  part  bv  a  voltaic  battery 
and  m  part  by  the  Gramme  dynamo-electric  machine.  The  most 
important  result  of  the  new  method,  in  a  public  sense,  is  that  by 
ite  means  beetroot  alcohol,  which  is  ordinarily  poor,  can  be  prepared 
so  as  to  be  of  high  r)uality.  The  common  beet  spirits  can.  it  is  said, 
be  made  to  yield  80  per  cent,  of  alcohol,  equal  in  quality  to  that 
from  the  best  malt,  and  the  process  is  much  simpler  and  cheaper 
than  the  manufacture  of  alcohol  from  either  malt  or  potato. 


Public  electric  lighting  was  inaugurated  recently  in  Homebush 
(Sydney). 

The  Victorian  Railway  Commissioners  have  indicated  their 
intention  to  use  electric  locomotives  for  suburban  goods  trains 
and  for  shunting  in  Melbourne. 

H.M.  Commercial  Agent  for  Egypt  calls  attention  to  the  fact  that 
contracts  for  the  supply  of  goods  to  the  Egyptian  Government  have 
been  lost  through  the  failure  on  the  part  of  British  firms  to  comply 
with  the  conditions  of  tender. 

Extensions  of  the  Western  Australian  Government  Perth  tram- 
way system  in  the  suburbs  are  urgently  required,  but  the  authorities 
have  been  hampered  by  lack  of  funds.  A  loan  of  £2  000  000  is 
being  raised,  a  portion  of  which  may  be  devoted  to  tramway 
extensions. 

Sydney  Council  has  offered  to  supply  electrical  energy  to  the 
municipality  of  Prospect  and  Sherwood  (N.S.W.)  at  £4  18s.  per 
kVA  of  maximum  demand,  plus  0-9d.  per  luiit  (to  be  increased  if 
coal  exceeds  25s.  per  ton),  and  14  per  cent,  per  annum  on  the 
capital  cost  of  cable. 

Mr.  A.  Abbott,  H.B.M.  Consul  at  Sao  Paulo,  is  now  on  leave  in 
this  country,  and  will  interview  British  firms  interested  in  trade 
with  the  State  of  Sao  Paulo.  Applications  for  interviews  should  be 
addressed  to  the  Department  of  Overseas  Trade  (Latin-America 
Section).  35,  Old  Queen-street,  S.W.  1. 

A  Colonial  Office  report  states  that  in  the  colony  of  Grenada  tJie 
telephone  service  is  under  Government  control,  and  is  efficiently  run 
at  a  very  moderate  cost,  a  payment  of  12s.  per  month,  entitling  the 
subscriber  to  an  unlimited  service  throughout  the  entire  island 
without  payment  for  trunk  calls.  There  are  six  telephone  exchanges, 
159  miles  of  direct  wire,  and  938  miles  of  wire  connecting  subscribers 
and  exchanges. 

The  chairman  of  the  Melbourne  and  Metropolitan  Tramways  Board 
recently  stated  that  the  increase  in  construction  and  operating 
costs  of  tramways  would  not  wai'rant  the  construction  of  new  elec- 
tric tramways  unless  an  income  of  Is.  per  car  mile  in  excess  of  the 
receipts  on  the  most  profitable  of  the  existing  lines  was  assured. 
Therefore,  any  scheme  for  the  general  extension  of  the  Melbourne 
tramway  system  must  be  deferred.  The  cost  of  the  existing  double- 
track  tramways  was  £25  700  a  mile,  but  the  estimated  present  cost 
of  similar  tramways  was  £57  800  a  mile.  Operating  costs  were  now 
24-45d.,  compared'  with  14328d.  in  1916.  The  "  Industrial  Aus- 
tralian and  Mining  Standard  "  suggests  that  motorbus  services 
.should  be  established  for  connecting  up  suburban  districts,  and 
remarlii  that  the  necessary  good  roacls  would  benefit  all  classes  of 
transport,  but  we  fear  the  roads  would  not  be  good  long  after  motor- 
busee  commenced  to  run  on  them. 


There  will  be  an  International  Electrical  Exhibition  at 
Amsterdam  from  Nov.  25  to  Dec.  26  next. 

A  strike  of  electricians  in  Berlin  cut  off  the  supply  of  electricty 
for  lighting  and  power.  There  was  no  tramcar  service  and  the 
newspapers  suspended  publication.  The  men  returned  to  work  on 
Tuesday,  when  the  supply  was  restored. 

More  than  4  000  firms  applied  for  space  at  the  Prague  Fair,  which 
was  opened  on  the  1st  iiist.  In  future  the  exhibition  buildings  will 
cover  150  000  square  yards,  compared  with  about  20  000  square  yards 
at  present  available. 

It  has  been  announced  that  a  private  British  company  has  secured 
for  fifteen  years  the  exclusive  use  of  the  output  of  radium  from  the 
celebrated  Joachimstal  mines,  in  Bohemia,  which  now  forms  part 
of  Czecho-Slovakia. 

Italy's  electric  power  resources,  which  in  1915  amounted  to 
2  500  million  kWh.  are  to-day  stated  to  be  over  4  000  million  kM'li. 
The  capital  of  the  electric  companies  has  advanced  during  the  same 
period  from  600  000  000  lire  to  1500  000  000  lire  (£60  000  000  atpnr) 

It  is  announced  that  a  society  has  been  formed  in  Spain  to  charter 
a  liner  for  the  purposes  of  a  floating  trade  exhibition.  It  is  intended 
that  the  trade  ship,  carrying  a  staff  of  expert  salesmen,  shall  make 
periodical  visits  to  all  the  important  ports  of  the  world,  especially 
those  of  America. 

A  commission  agent  in  Copenhagen  wishes  to  obtain  the  repre- 
sentation of  United  Kingdom  manufacturers  of  electro-technical 
goods,  such  as  electric  light  fittings,  armatures,  motors,  dynamos, 
&c.,  for  the  Danish  market.  (Reference  No.  201.)  Particulars  from 
the  Department  of  Overseas  Trade. 

It  is  stated  that  The  Norwegian  Hydro-Electric  Ntihogen 
Company  and  its  subsidiary  hydro-electric  works,  the  A/S  Rjukan- 
foss.  have  concluded  a  loan  for  50  million  kroner  with  a  syndicate 
of  .Scandinavian  and  French  banks.  At  present  the  plant  in  opera- 
tion represents  345  000  h.p.,  and  a  further  100  000  H.P.  is  available 
tor  future  use.  The  proceeds  of  the  loan  are  for  the  purpose  ni 
increasing  the  working  capital. 

According  to  Renter,  Signor  Barricelli  has  placed  in  the  Acca- 
DEMIA  DEI  LiNCEi,  RoME,  "  in  Order  to  protect  his  rights,  sealed 
papers  containing  a  report  on  a  scientific  discovery  with  regard  to 
'  Universal  gravitation.'  "  It  is  added  that  Signor  Barricelli's 
researches  "  modify  very  remarkably  the  theory,  of  Newton  and 
Laplace  respecting  gravitation  and  demonstrate  the  nature  of  electric 
universal  gravitation." 
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Institution   Notes. 

The  offices  of  the  Women's  Engineering  Societv  have  been 
removed  to  26,  George-street,  Hanover-square,  W.  (Telephone, 
Mayfair  4654.) 

Tlie  students'  section  of  the  Manchester  Association  of 
Engineers  have  issued  the  syllabus  of  meetings  which  it  is  pro- 
posed to  hold  during  the  ensuing  session.  The  section  exists  for 
the  purpose  of  enaltliiig  engineering  trade  apprentices  and  students 
to  extend  their  general  knowledge  of  engineering  and  to  provide 
them  with  opportunities  to  read  papers  and  take  part  in  debates. 
The  session  begins  in  October,  and  the  meetings  will  be  held 
generally  on  the  first  and  third  Thursday  evenings  at  the  Manchester 
Municipal  College  of  Technology. 

A  Paper  dealing  with  the  electric  Supply  stations  in  Canada  was 
read  on  Saturday  by  Mr.  N.  Deykin  at  a  meeting  of  the  Bikmingham 
AND  District  Electric  Club  at  the  Grand  Hotel.  The  author 
referred  to  the  immense  advance  which  has  been  made  in  electrical 
equipment  of  all  kinds  in  Canada  during  recent  years,  and  described 
the  various  systems  in  operation  for  the  generating  and  transmission 
of  electricity.  Lantern  views  were  shown  of  the  great  Niagara  pow^er- 
hoase,  demonstrating  the  industrial  and  commercial  benefits  obtain- 
able by  the  harneiseing  of  the  rapids. 

Members  of  the  Yorkshire  Branch  of  the  Association  of 
Mining  Electrical  Engineers  met  at  Wakefield  last  Saturday.  Mr. 
F.  W.  Harbottle  (AUerton-Bywater),  in  his  presidential  address, 
said  the  mining  electrical  engineer's  advice  and  technical  knowledge 
should  be  taken  more  fully  into  consideration  by  colliery  manage- 
ments than  they  were  at>  the  present  time.  The  electrical  engineer's 
position  should  be  made  more  secure ;  he  vias  too  often  dominated  by 
men  of  inferior  knowledge  with  regard  to  electricity.  Such  a  state 
of  affairs  tended  to  stop  the  progress  of  electrical  development  in 
mines. 

A  general  discussion  on  Catalysis,  with  special  reference  to  newer 
theories  of  chemical  action,  will  be  held  under  the  auspices  of  the 
Faraday  Society  on  Wedneday,  Sept.  28,  at  the  iNSTiTtmoN  OF 
Electrical  Engineers,  Victoria  Embankment,  W.C.  2.  The  discus- 
sion will  be  divided  into  two  parts  :  Part  1,  beginning  at  4.30  p.m., 
will  deal  with  the  Radiation  Theory  of  Chemical  Action,  and  will 
be  opened  by  Prof.  J.  Perrin.  of  Paris.  Part  2  will  deal  with 
Heterogeneous  Reactions,  and  will  be  opened  by  Prof.  Irving  Lang- 
muir.  Chief  Research  Chemist  to  the  General  Electric  Company, 
U.S.A.  It  is  e.xpected  that  Prof.  Arrhenius  and  Prof.  Victor 
Henri  will  also  be  present,  and  among  others  who  will  contribute  to 
the  discussion  are  Prof.  E.  C.  C.  Baly,  Prof.  F.  G.  Donnan,  Prof. 
W.  C.  McC.  Lewis,  Prof.  A.  Lindemann,  Prof.  A.  W.  Porter,  and 
Dr.  E.  K.  Rideal. 

The  annual  general  meeting  of  the  FiNSBtrRY  Technical  College 
Old  Stltjents'  Association  was  held  on  the  5th  inst. ,  the  president 
(Prof.  G.  T.  Morgan,  O.B.E.,  D.Sc,  F.R.S.)  in  the  chair.  A 
report  was  read  of  the  progress  made  since  the  association  was 
resuscitated  in  the  early  part  of  1920,  and,  although  space  does  not 
permit  mention  of  all  its  activities,  we  must  refer  to  the  great 
success  of  the  dinner  and  smoking  concert  held  last  season.  The 
fact  that  the  college  is  being  kept  open,  due  in  no  small  measure 
to  the  individual  and  collective  efforts  of  the  old  students,  should 
impress  on  all  old  students  the  necessity  of  the  association  and 
should  ensure  a  steady  influx  of  new  members.  Students  who  have 
recently  completed  their  course  are  advised  to  apply  for  membership 
at  once  if  they  have  not  already  done  so.  The  annual  dinner  this 
year  has  been  arranged  for  Saturday,  Nov.  12,  and  the  smoking 
concert  for  Friday,  Jan.  27,  1922.  Both  these  functions  are  to  be 
held  at  the  newly-opened  Engineers'  Club.  The  first  number  of  a 
Bulletin,  which  it  is  proposed  to  issue  quarterly,  is  in  preparation, 
and  old  students  are  requested  to  forward  immediately  an  account 
of  what  they  are  now  doing  for  inclusion  in  same.  Application 
forms  for  membership  and  all  particulars  of  the  association  mav  be 
obtained  from  the  Hon.  Secretary,  Mr.  H.  P.  Guy,  209.  North- 
umberland-park. Tottenham,  N.  17. 


Business  Items,  &c. 

The  Jackson  ELEfTRic  .Stove  Cosipany,  I.,td.,  announce  that  the 
address  of  their  Scottish  agent,  Mr.  Kirby  Johnson,  is  68,  Gordon- 
street,  Glasgow,  not  68,  Gordon-road. 

Messrs.  Harlani)  and  Wolff  have  decided  to  establLsh  riveting 
and  other  engineering  workshojis  on  the  Thames  side.  The  firm 
have  taken  over  the  whole  of  the  maintenance  work  of  the  Port  of 
I>ondon' Authority,  which  has  granted  leases  of  sites  and  given 
other  facilities  for  such  repair  and  construction  work  as  may  be 
required. 

With  the  approach  of  the  dark  evenings  the  question  of  lighting 
becomes  a  matter  of  great  importance  to  industrial  undertakings. 
In  this  connection  Messrs.  the  Benjamin  Electric  Ltd..  of 
Tottenham,  offer  to  supply  a  copy  of  the  recent  Welfare  pamphlet 

on   INDUSTRIAL  LIGHTING  IN  FACTORIES  AND  WORKSHOPS  tO  tllOSe  of  Our 

readers  who  may  be  interested  in  the  subject. 

"  Z  "  Electric  Lamp  and  Supplies  Company,  Ltd.,  73,  Newman- 
street.  W.  1,  announce  that  in  order  to  make  way  for  their  new 
season's  model  of  "  Electrolux  "  Portable  Cleaning  Apparatus,  thev 
are  offering  to  the  trade  their  stocks  of  the  present  model  at  £1^ 
(25-30  V  15s.  ej^ra).  These  machines  will  be  sold  only  on  the 
under.standing  that  their  list  price  of  £15  to  consumers  is  strictly 
maintained. 


At  the  invitation  of  the  British  Insul.\ted 'and  Helsby  Cable 
Co.,  the  t'hestar  Society  of  Natm-al  Science,  Literature,  and  Art 
recently  paid  a  visit  of  inspection  to  the  Helsby  Works.  Messrs. 
Sproule  (works  manager)  and  Bayles,  Talbot,  and  Roberts,  acted 
as  guides,  and  the  tour  of  the  works,  which  covea-  15  acres  of 
ground,  took  over  two  hours.  Time  did  not  admit  of  a  more 
detailed  study  of  the  proce.'ises  of  manufacture. 

In  reference  to  the  Priory  Distribution  Board,  described  in  our 
last  issue,  we  are  informed  that,  in  addition  to  the  case  of  the  board 
being  made  in  sheet  steel,  the  company  have  branched  off  into 
another  line,  and  are  having  same  now  cast  in  alimiinium,  with  a 
coat  of  paint  to  protect  it  from  atmospheric  conditions.  'This  has 
been  found  to  make  the  board  e.xceptionally  light  and  strong,  showing 
a  decided  saving  where  export  orders  are  concerned.  The  board  is 
made  up  to  any  number  of  ways,  from  two  to  twenty-four. 

We  are  informed  tbat  the  Paper  Testing  Device  described  in  our 
issue  of  the  2nd  inst.  is  now  made  in  London  by  Mr.  Renold  Marx, 
9,  Clifton-street,  E.C.  2,  who  has  acquired  the  exclusive  European 
rights  for  this  instrument.  In  our  description  the  titles  of  the 
blocks  got  accidentally  reversed  ;  the  description  of  Fig.  1  applies 
to  Fig.  2,  and  vice  versa.  The  British  patent  number  of  this  inven- 
tion is  Elmendorf-Marx  No.  162  191.  Several  of  these  testers  are 
already  in  operation  in  this  country,  and  Mr.  Marx  offers  to  demon- 
strate the  instrument  to  anyone  interested. 


Personal   and   Appointments. 

Mr.  H.  Wilson,  mains  superintendent  to  the  Maidstone  Cor- 
poration, has  been  appointed  distribution  engineer  at  the  Croydon 
Electricity  Works,  and  will  take  up  his  new  position  at  the 
beginning  of  October. 

Mr.  G.  C.  Mason,  assistant  superintendent  of  wireless  telegraphy 
at  the  Post  Office,  has  been  promoted  to  superintendent,  and  in 
the  engineering  depajrtment  llr.  E.  J.  Ivison,  assistant  stiaff 
engineer,  has  been  appointed  staff  engineer. 

Messrs.  John  Noden  and  F.  Davies,  members  of  the  cashier's 
staff  of  the  British  Helsby  Insulated  and  Cable  Works,  who  are 
both  going  to  be  married  shortly,  have  been  presented  by  the  staff 
with  a  clock  and  case  of  carvers  and  cutlery  respectively. 

Dr.  H.  Fassbender,  a  privatdocent  in  electrotechnics  and  wireless 
telegraphy  at  the  Berlin  Technische  Hochschule,  has  been  appointed 
professor  and  director  of  the  electrotechnical  department  of  the 
University  of  La  Plata. 

,  Prof.  G.  W.  0.  Howe,  assistant  professor  of  electrical  engineering 
at  the  City  and  Guilds  Engineering  College,  has  been  appointed 
superintendent  of  the  electrical  department  of  the  National  Physical 
Laboratory. 

Congratulations  to  Sir  Philip  Dawson,  M.I.C.E.,  M.I.E.E.,  on 
his  election  as  M.P.  for  West  Lewisham,  The  contest,  which  was, 
unfortunately,  marred  by  excessive  personalities,  had  an  electrical 
flavour  about  it,  as  one  of  the  chief  supporters  of  Mr  F.  W.  Raffety, 
the  Independent  Liberal  candidate,  was  Mr.  George  Offor,  the 
doyen  of  electrical  engineers.     Mr.  Offor  is  ninety-six  years  of  age. 

Mr.  J.  Y.  IMackersie,  A.M.I.E.E.,  resident  engineer  of  the 
Summer-lane  power  station  of  the  Birmingham  Corporation 
Electric  Supply  Department,  is  leaving  this  month  to  take  up  an 
important  electrical  appointment  in  Calcutta.  On  the  6th  inst.  a 
presentation  to  Mr.  Mackersie  of  a  canteen  cabinet  from  the  technical 
staff  was  made  by  the  chief  engineer,  Mr.  R.  A.  Chattock.  Mr. 
Mackersie  has  been  held  in  the  highest  esteem  during  the  past 
fifteen  years  by  the  Birmingham  staff,  a  large  number  of  wncmi 
assembled  to  wish  him  success  in  his  new  sphere  in  India. 


Telegraph   and   Telephone   Notes. 

Experiments  in  hadio-telephonv.  which  are  said  to  be  giving  most 
satisfai'toi'y  results,  are  being  carried  out  between  Rome  and  Sicily. 

There  has  been  an  increase  of  6  250  m.iles  in  the  telephone  lines 
OF  Czecho-Slovakia  in  the  last  two  years. 

Press  Telegrams  for  Italy  are  now  accepted  from  6  p.m.  to 
noon  at  the  reduced  rate  and  on  the  usual  conditions. 

The  Radio-telegraph  service  between  Rotterdam  and  Hamburg 
will  in  future  be  regularlv  maintained  between  10.20  a.m.  and 
10.20  p.m. 

A  NEW  telephone  exchange  will  shortly  be  opened  at  Hendon. 
when  subscribers  connected  with  Finchley  and  Kingsbury  exchanges 
will  be  transferred. 

By  the  collapse  of  one  of  the  large  masts  of  the  wireless  tele- 
graph STATn)N  near  Lyons  on  Saturday  one  man  was  killed  and 
another  seriously  injured. 

As  announced  in  our  last  issue.  Sir  Ernest  Shackleton's 
Expedition  is  being  equipped  with  wireless  telephone  apparatus 
which  will  insure  all  its  sections  being  kept  in  constant  touch  with 
one  another.  Marconi's  Wireless  Telegraph  Company  is  fitting  two 
100  W  YB  wireless  telegraph  and  telephone  sets  on  board  the 
"  Quest."  One  of  these  is  for  ])ermanent  use  on  board  the  ship  and 
the  other  for  ba.se  work  on  land.  Their  range  is  about  100  miles. 
The  Avro  aeroplane  which  is  being  taken  will  also  be  fitted  with  a 
Marconi  wireless  telephone,  «o  that  it  will  be  able  to  maintain 
telephonic  commmiieation  with  the  "  Quest "  and  also  with  Sir 
Ernest  Shackleton's  land  base. 
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Matlock   Electricity   Scheme. 

\t.  Monday  night's  meeting  of  the  Matlock  Council  a  report  was 
under  consideration  from  Messrs.  Cramp  and  Frith,  considting 
engineers,  as  to  a  proposal  to  take  motive  power  from  he  River 
I>erwent  to  supply  electricity  for  this  Spa.  In  the  report.  Messrs 
Cramp  and  Frith  state  that  taking  the  population  at  from  7  000  to 
10  000  without  much  industrial  demand,  they  estimated  the  maxi- 
mum load  about  150  kW,  or,  say,  200  h.p..  though  this  might  take 
some  vears  to  develop.  Selling  up  to  about  140  000  units  per  annum 
the  average  load  during  the  year  would  only  be  about  11  per  cent, 
of  the  ma.ximum.  If  this  were  sold  at  6d.  per  unit  the  revenue 
would  be  about  £3  500  a  year.  The  flow  of  the  River  Derwent  this 
exceptionally  drv  season  gave  about  8  000  cubic  ft.  per  minute, 
which,  worked  through  a  drop  of  10  ft.,  would  give  about  100  h.p. 
In  winter  there  would  be  no  difficulty  in  doubling  this.  It  was 
possible  to  raise  the  level  of  the  river  between  10  ft.  and  15  ft.  by 
a  weir  across  the  river  just  above  where  the  Bentley  brook  joins  it — 
bv  the  park.  They  answered  in  the  affirmative  the  query  as  to 
whether  power  could  be  obtained  from  the  river  for  the  electricity 
for  Matlock.  The  cost  of  the  proposed  station  would  be  £13  000. 
and  besides  this  there  would  be  £10  000,  the  cost  of  ten  miles  of 
distribution  cables,  costing  an  average  of  £1  000  a  mile.  The  cost 
of  running  would  be  £2  000  a  year,  and  add  to  this  7  per  cent, 
interest  with  5  per  cent,  for  sinking  fund  on  an  expenditure  of 
£23  000,  the  total  running  would  be  £4  760  a  year.  This  showed  a 
loss  of  £1  260  a  year  on  the  estimated  revenue,  or  otherwise  it 
demanded  the  price  per  unit  should  be  83d.  An  alternative  scheme 
to  the  river  power  was  an  extension  of  the  recently-installed  gas 
suction  plant,  which  runs  the  town's  cable  tramway.  This  would 
cost  £18  500,  and  the  running  would  cost  £4  350,  which  gives  a  loss 
of  £850,  or  puts  up  the  price  per  unit  to  7^d.,  which  is  the  price 
Manchester  pays. 


Miscellaneous. 


Electrical  Imports  and  Exports. 

Imports. — The  following  are  official  valueis  of  electrical  machinery, 
apparatus,  and  material  imported  into  this  country  (a)  during 
August,  1921,  and  (b)  the  aggregate  figures  from  Jan.  1  to  Aug.  31. 
with  increase  or  decrease  compared  with  corresponding  periods  of 
1920  :— 

Electrical  machinery,  (a)  £48  362  (decrease  £88  366),  (h)  £548  441 
(decrease  £182  557) ;  telegraph  and  telephone  cables,  submarine  (a) 
nil,  (b)  nil  (decrease  £50)  ;  other  than  submarine,  (a)  £4  537  (increase 
£858),  (h)  £63  797  (increase  £55  100):  telegraph  and  telephone 
apparatus,  (a)  £15  419  (increase  £2  203),  [b]  £241136  (increase 
£142  103)  :  other  electrical  wires  and  cables,  rubber  insulated,  (a) 
£5  007  (decrease  £3  807),  (b)  £22  671  (increase  £2  453):  with  other 
insulations,  (a)  £6  574  (decrease  £2  263),  (h)  £73  959  (increase 
£239);  carbons,  (a)  £4  573  (decrease  £11,521),  (b)  £70  611  (de- 
crease £14755):  glow  lamps,  (")  £7  935  (increase  £3  320),  (6,» 
£184  540  (increase  £155  325);  arc  lamps  and  electric  searchlights, 
[a]  £849  (increase  £770),  (b)  £6  595  (increase  £2  835)  :  parts  of  arc 
lamps  and  searchlights  (other  than  carbons),  (a)  £38  (decrease 
£2  435),  (b)  £13  444  (increase  £3  992):  batteries,  (n)  £2  959 
(decrease  £5  212),  (b)  £89  765  (increase  £40107);  meters  and 
measuring'  instruments.  (<,)  £9  103  (increase  £6  299),  {b)  £124  512 
(increase  £75  062) ;  switchboards  (a)  £20  (decrease  £20),  (b)  £7  403 
(increase  £6  270);  electrical  goods  and  apparatus  unenumerated,  (o) 
£35  113  (decrease  £44  064),  {b)  £547  061  (increase  £89  089).  'Total 
of  electrical  machinerv,  apparatus,  and  material,  other  than  uninsu- 
lated wire,  (a)  £141  335  (decrease  £143  237),  (/;)  £1  993  935  (increase 
£378  367). 

Exports. — The  exports  of  electrical  machinery,  apparatus,  and 
material  (a)  during  August,  1921,  and  (b)  from  Jan.'  1  to  Aug.  31, 
with  increase  or  decrease  compared  with  corresponding  periods  of 
1920,  were  as  follows  : — 

Electrical  machinery,  (a)  £408  591  (increase  £210  627),  (//) 
£3  284  525  (increase  £1  925  433)  :  including  railwav  and  tramwav 
motors,  (a)  £21554  (increase  £18  8541,  {b)  £164  624  (increase 
£139  630) ;  other  generators  and  motors,  (a)  £217  052  (increase 
£88  979),  [b]  £1840  040  (increase  £1055  146):  and  electrical 
machinery  unenumerated,  (,;)  £169  985  (increa.=e  £102  794),  (/;) 
£1279  861  (increase  £740  657);  telegraph  and  telephone  cables,  sub- 
marine, («)  72  491  (increase  £2  098),  (//)  £1956  008  (increase 
£804  3751:  other  than  submarine,  (a)  £118078  (increase  £41604,  (b) 
£1.104  676  (increase  £449  665):  telegraph  and  telejihone  apparatus, 
(ff)  £183  200  (increase  £72  576).  (b)  £1277  055  (increase  £500  569): 
other  electrical  wires  and  caljles.  rubber  insulated,  (a)  £88  430 
(decrease  £59  647).  (<,)  £1  001  376  (decrease  £70  919);  with  other 
insulations,  («)  £136  019  (deciea.se  £21032),  ('/)  £1432  405  (in- 
crease £58  039):  carbons,  (a)  £3  101  (decrea.se  £404),  (b)  £54  828 
(decrease  £17  246);  glow  lamps,  (a)  £33  384  (increase  £4  850),  (b) 
£342  440  (increase  £182  775) ;  arc  lamps  and  searchlights,  (11)  £2  597 
(increase  £1549),  (i)  £11472  (decrease  £1883):  parts  of  arc  lamps 
and  seanhliifhts  (other  than  carbons),  {a)  £938  (decrease  £836), 
(«)  £5  222  (decrease  £2  820);  batteries,  (")  £46,927  (decrease 
£1907),  (//)  £502  769  (increase  £170  019):  meters  and  measuring 
instruments,  [a)  £36  093  (decrease  £404),  (/))  £344  390  (increase 
£88  733)  :  .switchboards,  (a)  £23  190  (increase  £13  004).  (b)  £153  227 
(increase  £91330);  electrical  goods  and  apparatus  unenumerated, 
Ui)  £131478  (decrease  £65  233).  (b)  £1518  938  (increase  £353  173). 
Total  of  electrical  machinerv.  material,  and  apparatus,  other  than 
uninsulated  wire,  (a)  £1  284  511  (increase  £198  517),  [b)  £12  989  331 
(increase  £4  531243). 


Cardiff  police  force  has  been  equipped  with  electric  lamps,  in 
place  of  the  usual  oil  lantern.  The  lamps  are  of  a  special  pattern, 
which  will  focus  to  any  distance  by  the  sliding  of  a  button. 

Regulations  relating  to  the  manctactube  and  storage  of  cellu- 
loid and  articles  made  of.  celluloid  have  been  drafted  by  the  Home 
Secretary.  Objections  to  the  regulations  should  be  submitted  by 
Sept.  20".  , 

The  "  Board  of  Trade  Journal  "  for  Sept.  8  contains  useful  notes 
with  reference  to  the  marking  of  goods  for  export  to  various 
destinations  within  the  British  Empire.  Further  and  fuller  infomia- 
tion  regarding  goods  shipped  to  both  British  and  foreign  countries 
can  be  obtained  by  British  firms  on  application  to  the  Board  of 
Trade. 

In  addition  to  a  roll  of  honour  which  is  being  prepared  as  a  war 
memorial.  MA^■cHESTER  College  of  Technology  propose  to  have  a 
roll  of  service,  containing  the  names  of  those  who  were  students 
of  the  college  prior  to  joining  any  branch  of  H.M.  Forces.  Names 
to  be  sent  to  Mr.  Dempster  Smith,  Hon.  Secretary.  War  Memorial 
Committee. 

The  Yorkshire  Branch  of  the  Industrial  League  and  Council 
are  holding  a  week-end  conference  at  the  Seacroft  Hydro.  Scar- 
borou<jh  on  Sept.  23  and  24,  the  subject  under  consideration  being 
the  capitalistic  system.  Mr.  Ernest  J.  P.  Benn.  C.B.E.,  will  ojien 
the  discussion  on  the  capitalistic  side  and  Mr.  Harold  Clay,  Secre- 
tary of  the  Leeds  United  Vehicle  Workers,  will  answer  from  the 
labour  point  of  view. 

The  death  is  announced  of  Prof.  Dr.  Emil  Arnold  Budde,  the 
well-known  German  electrical  engineer.  Dr.  Budde  was  eighty  years 
of  age,  and  in  1892  he  became  associated  with  Messrs.  Siemens  and 
Halske  as  consulting  physicist.  A  little  later  he  became  a  director 
of  the  firm.  He  was  the  author  of  several  books  and  papers  on 
physics,  mechanics,  &c.,  and  was  the  German  representative  on  the 
International  Electrotechnical  Commission  in  per-war  days. 

Messrs.  E.  and  F.  N.  Spon,  referring  to  the  letter  in  our  issue  of 
the  9th  inst.  on  the  Testing  of  Armatures  and  the  Paucity  of 
Information  in  books  on  the  subject,  write  to  say  that  our  corre- 
spondent's statement  is  undoubtedly  correct,  but  he  will  find  the 
identical  tests  he  describes  explained"  in  detail  and  clearly  illustrated 
in  ■"  Motor  and  Dj-namo  Control,"  by  W.  S.  Ibbetson,  together  with 
numerous  other  practical  workshop  tests  not  met  with  in  most  books 
of  the  kind.     This  book  was  published  by  Messrs.  Spon  last  year. 

On  Saturday  last  some  sixty  members  of  Benn  Brothers'  Social 
Circle  were  entertained  at  Orpington  Priory,  the  residence  of 
Mr.  C.  E.  Hughes,  one  of  the  directors  of  Benn  Brothers,  Ltd. 
After  tea  the  interest  was  divided  between  a  programme  of  games 
and  an  examination  of  the  Priory  itself,  which  is  of  considerable 
antiquarian  interest.  On  leaving,  a  vote  of  thanks  was  accorded  to 
Mr.  and  Mrs.  Hughes  for  their  hospitality,  and  the  care  and  fore- 
thought which  had  evidently  been  taken  to  make  the  visit  a 
pleasureable  one. 

From  the  current  number  of  the  "  Decim.al  Educator  "  (the 
official  journal  of  the  Decimal  Association)  we  learn  that  Sir  Jsapier 
Shaw.  F.R.S..  has  been  elected  a  member  of  the  Executive  Com- 
mittee. The  issue  also  contains  information  concerning  progress 
that  is  being  made  towards  the  metric  system,  more  particularly 
in  the  U.S.A.  and  Japan.  An  account  is  given  of  the  introduction 
of  the  system  into  an  American  workshop,  and  there  are  al.^o 
various  conversion  tables  and  short  cuts  which  will  be  useful  during 
the  period  of  transition. 

At  the  International  Dental  Exhibition,  which  was  opened  at 
the  Royal  Agricultural  Hall,  Islington,  London,  X.,  on  Monday, 
there  are  several  exhibits  of  X-ray  apparatus,  electrically  operated 
dental  appliances,  &c.  'The  X-ray  installations  for  photographing 
teeth  sockets  attracted  much  attention,  for  the  method  of  taking 
the  picture  is  very  simple.  The  patient  holds  the  small  plate,  about 
the  size  of  a  penny,  in  his  mouth,  and  the  X-rays  are  then  turned 
on.  Hard  tulies  of  very  high  voltage  are  employed,  and  these 
give  a  good  penetration  and  produce  clear  pictures  of  the  roots 
of  the  teeth.  The  plates  are  developed  at  once,  and  a  dentist 
can  begin  his  examination  of  a  patient  by  a  view  of  the  actual 
conditions  within  the  jaw. 

An  accident  in  the  new  power  house  of  the  Powell  Duftryn 
Colliery  was  the  subject  of  a  coroner's  inquiry  at  Aberbargoed  on 
the  6th  inst.,  the  victim  being  Samuel  Evans,  aged  fifteen.  A 
fitter's  labourer  stated  that  on  the  previous  Friday  the  lad  slid 
down  a  rope  from  an  upper  to  a  lower  floor,  where  there  was  an 
electric  winch  for  lifting  concrete.  Evans  stood  with  his  back  to  the 
winch,  watching  men  preparing  concrete,  when  witness  saw  him 
suddenly  grabbed  by  his  coat  and  twisted  rotmd  the  shafting  of  the 
winch.  "  The  machinery  was  stopped  in  a  few  seconds  and  the  boy 
cut  away,  his  clothing  being  entangled  in  the  machinery.  A  nail 
sticking"  out  some  inches,  which  was  used  to  secure  the  collar  on 
the  shafting,  apparently  caught  the  boy's  clothing.  There  was  no 
fencing  round  the  machinery. 

The  coroner  said  he  did  not  think  there  had  been  any  wilful 
neglect,  but  whoever  left  the  shaft  revolving  with  that  dangerous 
nail  sticking  out  was  guilty  of  an  error  of  judgment,  and -the  fact 
that  there  was  no  fencing  brought  the  accident  into  the  category  'f 
neglect.  He  returned  a  verdict  that  the  boy  got  involved  in  the 
machinerv  and  thereby  received  fatal  injuries. 
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Tenders   Invited  and   Accepted. 

Pontypridd  Guardians  require  tenders  by  Sept.  21  for  the  6upply 
of  electrical  materials,  ironmongery,  &c.  Forms  of  tender  from  the 
CU'rk,  Union  Offices,  Pontypridd. 

Bermondsey  (London)  Guardians  want  tenders  by  Sept.  23  for  six 
months'  supply  of  electric  lamps,  &c.  Forms  of  tender,  &c.,  from 
the  Clerk,  283,  Tooley-street,  London,  S.E.  1. 

Bdenos  Aires  State  Railways  invite  tenders  by  October  21 
for  one  year'6  supply  of  electrical  stores.  Specifications  are  ex- 
pected to  arrive  at  the  Department  of  Overseas  Trade  at  the  end 
of  September. 

Tenders  are  invited  by  Durban  Corporation  for  supply  of  two 
500-kW  rotary  converters,  switchgear.  &c.  Tenders  to  Town  Clerk's 
Office,  Durban,  by  Sept.  28.  Specifications  at  the  Department  of 
Overseas  Trade. 

Walsall  Electric  Supply  Committee  want  tenders  by  Sept.  26  for 
the  supply  of  320  tons  and  the  laying  of  300  tons  of  c.i.  pipes. 
Specification,  etc.,  from  Mr.  E.  M.  Lacev,  12,  Victoria-street, 
London,  S.W.  1. 

The  BuLo.ARiAN  Department  of  Posts,  Telegraphs,  and  Tele- 
phones wants  tenders  by  Oct.  7  for  the  supply  of  100  000  porcelain 
insulators.  Particulars  from  the  Department  of  Overseas  Trade,  35, 
Old  Queen-street,  S.W.  1. 

Portsmouth  Guardians  require  tenders  by  Sept.  21,  for  three 
months'  supply  of  electrical  fittings,  ironmongery,  &c.  Forms  of 
tender  from  the  Clerk,  Guardians'  Offices,  St.  Michael's-road, 
Portsmouth. 

Eastbourne  Corporation  require  tenders  by  Sept.  26  for  a  water- 
tube  boiler,  fan  and  chimney,  feed  pump  and  piping,  and  a 
2  500-kW  turbo-alternator,  with  condensing  plant  and  pipework. 
Specifications  from  the  Borough  Electrical  Engineer. 

The  Australian  Postmaster-General's  Department,  Adelaide, 
re<]uires  tenders  by  Oct.  12  for  2  750  yards  of  telephone  cords,  120 
handsets,  and  160  jacks.  Specification  can  be  seen  at  the  Depart- 
ment of  Oversees  Trade,  35,  Old  Queen-street,  S.W.  1. 

Tenders  are  invited  by  Oct.  5  for  the  supply  of  bronze  wire 
(schedule  536)  to  the  Postmaster-General's  Dept.,  State  of  Queens- 
land. Specifications,  &c.,  from  the  office  of  the  High  Commissioner 
for  Australia,  Room  E  5,  Australia  House,  Strand,  W.C.  2. 

Tenders  are  also  invited  by  Oct.  12  for  the  supply  and  delivery 
of  galvanised  iron  and  steel  wire  (schedule  537)  :  and  by  Oct.  19  for 
the  supply  and  delivery  of  insulated  wire  (schedule  538)  to  the 
Postmaster-General's  Department,  State  of  Queensl.^nd.  Tender 
forms,  &c.,  from  the  office  of  the  High  Commissioner  for  Australia, 
Room  E  5,  Australia  House,  Strand,  W.C.  2 

The  closing  date  for  the  receipt  of  tenders  for  the  supply  of 
132  sets  of  accumulator  cells  required  by  the  Victorian  Government 
Railways  (contract  No.  34  171)  has  been  extended  from  Aug.  31 
to  Sept.  28.     Specification  at  the  Department  of  Overseas  Trade. 

The  Victorian  Government  Railways  invite  tenders  by  Sept.  28 
for  the  supply  and  delivery  of  a  lifting-magnet  and  generating  set, 
with  control  apparatus  and  accessories  (contract  No.  34  241). 
Specifications  may  be  inspected  at  the  Department  of  Overseas 
Trade,  35,  Old  Queen-street,  S.W.  1. 

Wellington  (N.Z.)  Corporation  require  tenders  by  Oct.  13  for 
two  water -tube  boilers,  with  feed-water  heaters,  etc.!  and  a  5  000- 
kW  turbo-alternator  with  condensing  plant.  Specifications  from 
Messrs.  Preece,  Cardew  and  Rider,  8,  Queen  Anne's-gate,  West- 
minster, S.W.  1. 

The  date  for  receiving  tenders  for  the  supply  of  electric  light  and 
power  plant  for  Bulawayo  (Rhodesia)  Municipality  has  been  extended 
to  Oct.  12  if  tenders  are  delivered  to  Messrs.  Davis  &  Soper,  54,  St. 
Mary-axe,  London,  E.G.  3,  and  to  Nov.  15  if  tenders  are  sent  to 
the  Town  Clerk. 

The  Bulgarian  Department  of  Posts,  '1'elegraphs  and  Tele- 
phones calls  for  tenders  to  be  presented  at  the  District  Office  of 
Finance,  Sofia,  on  Oct.  7,  for  the  delivery  of  100  000  porcelain 
ineulators.  Specifications,  &c.  (in  French),  may  be  seen  at  the 
Department  of  Overseas  Trade  up  to  Sept.  20,  after  which  date  they 
will  be  sent  to  interested  firms  in  the  provinces. 

The  Argentine  State  Railways  invite  tenders,  to  be  presented 
early  in  November,  for  one  year's  supply  of  railway  signal  material, 
files,  water  pipes  with  accessories,  telephone  and  tefegraph  materials, 
forge  coal  and  foundry  coke.  Local  representation  is  essential. 
Specifications,  tender  forms,  &c. ,  are  expected  to  arrive  early  in 
October,  and  will  be  available  at  the  Department  erf  Overseas  Trade. 

Belfast  Corporation  invite  tenders  for  the  manufacture  and 
erection,  at  the  new  Harbour  Board  power-station,  of  extra  high- 
pressure  and  low-pressure  switchgear.  Specifications  and  other  par- 
ticulars from  Messrs.  Preece,  Cardew  &  Rider,  8,  Queen  Anne's-gate, 
S.W.  1,  and  from  Mr.  T.  W.  Bloxom,  City  Electrical  Engineer! 
Tenders  to  the  Town  Clerk,  City  Hall,  Belfast,  by  Sept.  19. 

I'hetohia  (Transvaal)  Municipality  requires  tenders  bv  Oct.  4  for 
coal  handling  plant  (contract  No.  6)."  6  600  V  cables  (contract  No.  7), 
induced  draught  and  ash-handling  plant  (contract  No  8).  and  feed 
pump.-:,  steam,  air,  and  water  piping,  &c.  (contract  No.  9).  for  the 
electric  light  and  power  department.  Specifications,  &c.,  from  the 
General  Manager,  or  Mr.  G.  M.  Clark.  40-42,  Meische-buildings, 
Johannesburg. 


The  Rand  Water  Board  invites  tenders  by  Sept.  28  for  supply 
and  erection  at  the  intake  pumping  station,  Vereeniging,  of  two 
centrifugal  pumps,  direct -coupled  to  electric  motors,  one  10-ton 
travelling  crane,  and  the  supply  and  erection  at  the  main  pumping 
station  site  of  two  centrifugal  pumps  coupled  to  electric  motors. 
Specifications  of  the  Department  of  Overseas  Trade,  35,  Old  Queen 
street,  S.W.  1. 

Tenders  are  also  invited,  by  12  noon,  Nov.  7,  for  the  supply,  delivery, 
and  erection  at  the  Board's  Main  Pumping  Station,  Vereeniging,  of 
two  steam-driven  electrical  generating  sets  of  350  kW  capacity, 
each  complete  with  switchboards  and  all  accessories.  Tenders  to  the 
Secretary,  the  Rand  Water  Board,  Central  House,  P.O.  Box  1703, 
Johannesburg. 

The  Secretary  of  the  New  Zealand  Public  Works  Tender  Board 
(Wellington)  invites  tenders  by  Nov.  1  for  the  supply  and  erection 
of  new  or  secondhand  auxiliary  plant  for  the  Rotorua  electric  supply 
as  follows  : — One  oil  engine  (200  to  250  B.H.P.)  and  one  three-phase 
50-cycle  alternator  of  190  kW  (power  factor  of  0'8),  with  exciter,  &c. 

The  New  Zealand  Public  Works  Department  also  call  for  fresh 
tenders  for  the  supply  and  erection  of  steel  pipe  lines  and  fittings 
required  in  connection  with  the  Mangahao  power  plant.  While  the 
quantities,  &c.,  are  substantially  the  same  as  those  specified  in  the 
original  call  for  tenders,  some  of  the  conditions  appear  to  have 
undergone  modification.  The  closing  date  for  the  receipt  of  tenders 
in  Wellington  is  Nov.  1,  1921.  Specifications  can  be  inspected  at 
the  Department  of  Overseas  Trade. 

H.M.  Consul-General  at  Lourenco  Marques  reports  that  tenders 
will  shortly  be  invited  by  the  Department  of  Posts  and  Telegraphs 
at  Lourenco  Marquts  for  the  supply  of  4  200  iron  telegraph  poles 
(approx.  weight  177  lb.  or  180  lb),  15  000  g.-i.  insulator  stalks,  11  000 
g.-i.  insulator  brackets,  15,000  porcelain  insulators,  320  tons  g.-i. 
wire  (4  mm.),  and  90  tons  hard-drawn  copper  wire  (S.W.G.  No.  14). 
Tenders  (in  Portuguese)  by  Sept.  30.  Further  particulars  from 
Department  of  Overseas  Trade. 

The  Victorian  Railway  Commissioners  require  tenders  by 
Oct.  5  for  double-wheel  lathes  for  Jolimont  Workshops 
(Contract  No.  33  256),  by  Oct.  19  for  d.c.  arc  welding  plant 
for  Jolimont  Workshops  (Contract  No.  34  377)  and  armature 
winding  machine  with  electric  motor  and  starting  gear  (Con- 
tract No.  34  378).  by  Oct.  26  for  1  120  cwt.  best  steel  boiler  plates 
(Contract  No.  34  342),  and  by  Nov.  2  for  storage  battery  with 
accessories  and  spares  (Contract  No.  34  229).  Specifications  and 
conditions  can  be  seen  at  the  Department  of  Overseas  Trade,  35, 
Old  Queen-street,  London,  S.W.   1. 

The  Administration  of  the  South  African  Railways  and 
Harbours  invite  tenders  for  the  supply,  for  12  months  ending 
Dec.  51,  1922,  of  85  560  incandescent  train  lighting  lamps  (tungsten 
filament)  for  24  V,  8  .to  10  c.p.  ;  8  125  engine  head  l^mps, 
150  W.  32  V  (gas-filled  1/2  W  type'  with  concentrated  filament)  ; 
50  472  incandescent  lamps  (tungsten  filament)  ;  5  545  incandescent 
lamps  (carbon  filament).  Tenders  by  noon,  Nov.  7,  to  the  Secretary, 
Tender  Board,  South  African  Railway  Headquarters  Offices, 
Johannesburg.  Specifications  may  be  in.spected  at  the  Department 
of  Overseas  'Trade,  35,  Old  Queen-street,  S.W.  1. 

The  New  Zealand  Public  Works  Department  invite  tenders  for  the 
manufacture,  supply,  and  delivery,  ex  ship's  slings  at  Auckland,  of 
six  sets  of  three-phase  air-brake  switches  suitable  for  operation 
upon  50  000  V  circuits  in  connection  with  the  Waikato  Electric 
Power  Scheme.  Tenders  to  the  Secretary,  Public  Works  Tender 
Board,  Wellington,  by  noon  on  Sept.  27.  Telegraphic  tenders  also 
accepted.  Specifications  at  the  Department  of  Overseas  Trade, 
35,  Old  Queen-street,  London,  S.W.  1.  A  copy  is  also  available  for 
loan  to  firms  established  in  the  provinces. 

The  Public  Works  Department  or  New  Zealand  invite  tenders 
for  the  supply  of  the  following  plant  required  in  connection  with 
the  Mangahan  electric  power  scheme  :  Section  12  :  Three  water- 
wheels  of  6  450  B.H.P.,  and  two  water-wheels  of  3  225  B.H.P.,  com- 
plete with  governors,  couplings,  and  accessories;  Section  13  :  Three 
6  000  kVA  and  two  3  000  kVA  alternating-current  generators ;  Sec- 
tion 14  :  two  threie-unit  exciter  sets,  each  consisting  of  one  375  B.H.P. 
Pelton  wheel,  one  250  kW  direct -current  generator,  and  one  350  H.P, 
asynchronous  motor ;  Section  15  ;  seven  4  (KX)  kVA  single-phase 
transformers  and  accessories ;  Section  17  :  insulators  for  110  000  V 
50-cycle  transmission  lines :  Section  18  :  lightning  arresters  for 
operation  on  two  110  000  V  three-phase  transmission  lines ;  Sec- 
tion 19 ;  switchboard,  switches,  and  accessories.  Tenders  to  the 
Secretary.  Public  Works  Tender  Board,  Wellington,  by  noon, 
Nov.  29.     Specificn'ions  nt  Department  of  Overseas  "Trade. 


Barking  Electricity  Committee  have  accepted  the  tender  of  Lund 
Brothers  for  wiring  and  fitting  the  new  school  buildings  at  £265. 

Darwen  Corporation  have  accepted  the  tender  of  Mr  W.  V. 
Fairhurst  for  the  installation  of  telephones  connecting  the  various 
departments. 

Crewe  Town  Council  have  accepted  the  tender  of  Carrington  and 
Button  for  wiring  and  fitting  Linden  Grange  Maternity  Home,  st 
£150  6s.  6d. 

Sydney  (N.S.W.)  Electric  Supply  Committee  have  accepted  the 
tender  of  Thompson  Bros,  for  a  17  500  kW  turbo-generator  cf 
Au.straliaii  manufacture  for  £125  000. 

Melbourne  Urban  Council  have  accepted  the  tender  of  the  Electric 
Light  Company  for  street  lighting  at  £3  lis.  per  lamp  for  four 
300  W  lamps,  and  for  sixty-three  ordinary  lamps  at  £1  9s.  3d.  each. 
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Catalogues,  Price  Lists,  &c. 

The  Heavy  Cukrent  Electric  Accessories  Company  have  issued 
their  September  trade  price  list  of  switches,  connectors,  switch-plugs, 
wall-plugs.  &c. 

Metropolitan-Vickers  Electrical  Company,  Ltd.,  have  sent  us 
iheir  latest  lamp  catalogue.  It  is  attractively  got  up  and  giyee  at 
a  glance  detailed  information  of  their  numerous  "  Cosmos  gas- 
filled  and  vacuum  lamps,  carbon  filament  lamps,  radiator  lamps,  &c. 

The  Key  Engineering  Company,  Ltd..  of  London  and  Man- 
chester have  issued  a  new  edition  of  their  "  Key  Fibre  Conduit  and 
Troughing"  Booklet.  The  booklet  is  both  interesting  and  useful, 
and  the  32  pages  of  excellent  illustrations  show  at  a  glance  the 
advantages  of  the  Key  Fibre  conduit  over  the  stoneware  conduit. 

We  have  received  from  The  Aabacas  Engineering  Supply  Com- 
pany. Ltd..  of  Birkenhead,  their  latest  milling  machine  circular, 
containing  illustrations,  descriptions,  and  tables  of  sizes  of  their 
horizontal  plain,  universal,  and  vertical  milling  machines,  &c.  All 
parts  are  inspected  during  construction,  and  every  machine  is  tested 
before  leaving  the  works,  both  as  regards  accuracy  and  cutting 
powers. 

A  well-illustrated  pamphlet,  containing  a  description  of  the  Relay 
Automatic  Telephone  System,  together  with  particulars  of  its 
advantages  and  uses,  is  being  circulated  by  the  Relay  Automatic 
Telephone  Co.,  Ltd.,  Marconi  House,  Strand,  W.C.  2.  Already 
the  system  has  been  adopted  for  public  and  private  exchanges  by 
various  governments  and  by  municipal  authorities,  banks,  hospitals, 
mills  and  factories,  collieries,  newspapers,  &c.  The  General  Post 
Office  will  now  instal  on  rental  the  ."system  for  private  branch 
exchanges,  combining  automatic  communication  between  depart- 
ments, and  also  connection  to  the  Public  Exchange  Service. 

That  manufaet.urers  ai'e  coming  to  realise  the  importance  of 
adopting  scientific  methods  of  heat  treatment  is  evident  from  the 
wide  range  of  furnaces  manufactured  by  the  Automatic  and 
Electric  Furnaces.  Ltd.  The  firm's  new  illustrated  catalogue,  an 
advance  copy  of  which  we  have  just  received,  gives  particulars  of 
their  Wild-Barfield  vertical  radiation  furnaces,  horizontal  flat 
furnaces,  carburising  furnaces,  &c.  No  efforts  have  been  spared  to 
make  the  furnaces  "  fool-proof."  Conseq^uently  an  automatic  cut- 
nut,  which  prevents  an  excessive  tempering  being  reached  by  an 
oversight  on  the  part  of  the  hardener,  has  been  designed,  and  is 
fitted  to  all  Wild-Ba.rfield  furnaces.  Details  of  the  oil  tempering 
baths  manufactured  by  the  fii-m,  for  tempering  at  moderate  tempera- 
tures, and  salt  tempering  baths  for  any  temperature  above  300°  C, 
are  also  given,  in  addition  to  particulars  of  the  firm's  air  tempering 
niuflles,  maturing  ovens,  pyrometers,  magnetic  sclerometers,  &c. 

The  Dussek  Bitumen  Company,  Empress  Wharf,  Bromley-by- 
Bow,  who  have  been  connected  with  the  manufacture  of  bitumen 
products  for  over  fifty  years,  have  issued  an  illustrated  booklet 
dealing  with  their  manufactures.  Refined  Trinidad  bitumen,  which 
is  acknowledged  to  be  the  most  suitable  material  for  solid  system 
cables,  is  prepared  by  the  company  from  bitumen  imported  direct 
from  the  Government  deposits  in  the  Isle  of  Trinidad,  B.W.I.  The 
natural  mineral  matter  which  this  product  contains  gives  it  the 
desired  degree  of  strength  and  toughness  to  hold  the  cables  in  place, 
while  at  the  same  time  it  possesses  sufficient  "  give  "  to  allow  for 
any  sinking  in  the  ground.  It  provides  the  best  possible  mechanical 
protection  to  the  cables,  and  is  a  perfect  insulator  and  preservative. 
The  Board  of  Trade  Committee  appointed  in  December,  1913,  to 
inquire  into  the  cau.ses  of  cable  explosions  found  that  Trinidad 
bitumen  -was  not.  so  dangerous  as  pitch  and  pitch  compositions  for 
cable  laying.  The  firm  also  supply  a  bitumen  composition  for  use 
in  connection  with  armoured  or  lead-protected  cables  when  pure 
Trinidad  bitumen  is  not  necessa.ry  and  a  cheaper  material  can  be 
employed.  The  composition  is  made  so  as  to  embody  as  nearly  as 
possible  the  same  properties  as  Trinidad  bitumen ;  it  is  free  from 
the  acids  frequently  found  in  pitch,  and  is  recommended  for  use 
where  a  cheap  but  reliable  trough-filling  material  is  required^  The 
booklet  also  contains  particulars  of  the  "  Trinidite  "  joint  box 
compound,  the  lead  sleeve  and  expansion  joint  compound,  "  Bitite  " 
non-setting  bituminous  paste  for  pavement  flames  and  covers, 
manholes,  &c..  "Bitite"  bituminous  solution  for  protection  against 
rust,  electrolysis,  and  sea  water,  and  "  Bitite  "  bituminous  grout 
for  tramway  construction  work,  packing  tramrails,  &c. 


Companies'  Reports,  &c. 


-'Educational. 

A  lecture  conference  fur  welfare  supervisors  organised  by 
the  Industrial  Welfare  Society  opened  at  Balliol  College,  Oxford, 
yesterday   (Thursday),  and   will  continue  until   Tuesday. 

Arrangements  have  been  made  for  Prof.  Widdington,  of  Leeds 
University,  to  deliver  a  series  of  lectures  on  wireless  telegraphy 
and  telephony  at  Scarfcorough  during  the  autumn  season. 

The  School  of  Accountancy  announces  that  the  London  Oral 
Classes  for  the  1921-22  session  begin  on  Sept.  26.  Enrolment  for 
these  classes  should  be  effected  not  later  than  September  22.  Enrol- 
ment for  correspondence  and  consulting  tuition  may  be  made  at 
any  time,  but  now  is  the  best  time  of  the  year  to  start  study. 
The  school's  correspondence  system  of  training  has  proved  as 
etfective  as  oral  tuition  for  obtaining  business  efficiency  and  exami- 
nation passes. 


The  directors  of  Clarke,  Chapman  &  Company,  Ltd..  have 
declared  an  interim  dividend  on  the  5  per  cent.  Ordinary  shares. 

Browett,  Lindley  &  Company.  Ltd.,  have  declared  an  interinv 
dividend  of  4  per  cent,  on  the  Ordinary  shares. 

The  Brazilian  Traction  Light  and  Power  Company  announce 
a  quarterly  dividend  of  li  per  cent,  on  the  preference  ahai'es. 

The  Lancashire  Dynamo  &  Motor  Company  have  declared  a 
dividend  of  9d.   per  share,  tax  free,  on  the  Ordinary  shares. 

The  American  Telephone  &  Telegraph  Company  announce  a 
quarterly  dividend  of  2^  per  cent,  (less  tax)  on  the  capital  stock, 
compared  with  2  per  cent,  in  1920. 

Sir  W.  G.  Armstrong.  Whitworth  &  Company  announce  an 
interim  dividend  on  the  Ordinary  shares  of  6d.  per  share,  less  tax. 
Last  year  Is.  per  share,  less  tax,  was  paid. 

The  Globe  Telegraph  &  Trust  Company  have  declared  a 
quarterly  interim  dividend  of  3s.  per  share  on  the  Preference  shares, 
less  tax!  and  of  5s.  on  the  Ordinary  shares. 

An  interim  report  issued  to  shareholders  of  Low  Temperature 
Carbonisation.  Limited,  states  that  the  works  at  Barnsley  have 
now  been  reojieiied.  and  that  the  production  of  coalite  has  l)een 
resumed. 

The  Canadian  General  Electric  Company  have  declared  a 
quarterly  dividend  of  2  per  cent,  for  the  three  months  ending 
Sept.  30.  on  the  common  stock,  being  at  the  rate  of  8  per  cent, 
per  annum. 

The  South  Metropolitan  Electric  Light  and  Power  Company, 
Ltd.,  announce  that  the  transfer  register  and  register  of  4^  per 
cent,  first  debenture  stockholders  will  be  closed  from  Sept.  19  to 
Oct.  1  (both  days  inclusive)  for  the  preparation  of  warrants  for 
interest. 

The  directors  of  the  Eastern  Extension  Australasia  and  China 
Telegraph  Company.  Ltd.,  have  declared  an  interim  dividend  for 
the  three  months  ended  Jmie  30,  1921.  of  5s.  per  share,  payable 
(tax  free)  on  the  15th  prox.  The  share  register  will  be  closed  from 
Oct.  1  to  8,  inclusive. 

The  profit  for  the  year  of  the  Dundee,  Broughty  Ferry,  and 
District  Tramways  Company,  Ltd..  including  £309  brought  for- 
ward, amounted  to  £6  682.  It  is  proposed  to  pay  a  dividend  on  the 
Ordinary  shares  of  7  per  cent.,  less  tax,  to  place  £1  500  to  reserve, 
and  to  carry  forward  £474. 

At  the  annual  general  meeting  of  Walter  Scott,  Ltd.,  held  in 
Newcastle  last  week,  a  final  dividend  was  declared  on  the  6  per 
cent,  preference  shares,  and  one  of  5  per  cent,  on  the  ordinary  shares, 
making,  with  the  interim  dividend  of  2^  per  cent,  already  paid,  a 
dividend  of  7^  per  cent,  for  the  year. 

The  transfer  books  of  the  Western  Telegraph  Company,  Ltd., 
will  be  closed  from  Sept.  15  to  21,  inclusive,  preparatory  to  paying 
on  the  29th  inst.  to  the  shareholders  registered  on  the  15th  inst.  a 
dividend  of  5s.  per  share,  making  with  previous  dividends  a  total 
distribution  for  the  year  ended  June  30,  1921,  of  10  per  cent.,  tax 
free. 

Messrs.  Lazard  Brothers  &  Company  announce  that  they  have 
purchased  from  the  Newcastle-on-Tyne  Electric  Supply  Company 
script  for  £633  109  4^  per  cent,  first  mortgage  debenture  stock  and 
£100  000  5  per  cent,  second  mortgage  debenture  stock  at  71|  per 
cent,,  and  are  offering  same  for  sale  at  73  per  cent.,  less  a  brokerage 
of  i  i>er  cent. 

On  ail  application  by  the  Montevideo  Telephone  Company  the 
Board  of  Referees  appointed  to  deal  with  Excess  Profits  Duty  has 
ordered  that  the  statutory  percentage  respecting  the  business  of 
supplying  telephone  service  throughout  the  Republic  of  Uruguay 
shall  "be  increased  to  7^  per  cent,  in  the  case  of  a  company  or  other 
body  corporate  and  7i  plus  2  per  cent,  in  other  cases. 

The  Eastern  Telegraph  Company,  Ltd.,  announce  the  payment 
on  Oct.  15  next  of  a  dividend  at  the  rate  of  3^  per  cent,  per  annum 
(less  tax)  on  the  preference  stock  of  the  company  for  the  quarter 
ending  the  30th  inst.,  and  the  second  quarterly  interim  dividend  of 
2i  per  cent,  on  the  ordinarv  stock  (tax  free)  in  respect  of  profits  for 
the  year  ending  Dec.  31,  1921.  The  transfer  books  of  the  ordinary 
stock  will  be  closed  from  Oct.  1  to  8,  inclusive. 

The  liquidator  of  Eraser  and  Ch.4LMERS  is  now  making  a  further 
payment  of  9d.  per  share,  which  will  bring  the  total  return  of 
capital  up  to  32s.  3d.  per  £1  -sliare.  Unless  some  unexpected  claims 
arise  (Mr  McDei-mott,  the  liquidator,  states)  there  will  be  a  final 
payment  within  a  few  months  of  about  3d.  per  share  in  completion 
of  the  liquidation.  Our  readers  will  remember  that  the  engineering 
business  of  the  company  was  acquired  by  the  General  Electric 
Company. 

The  balance  sheet  of  the  Still  Engine  Company  as  at  March  31 
shows: — Issued  capital,  £220  000;  sundry  creditors  and  credit 
balances,  £1  209;  goodwill,  patents,  and  other  assets,  acquired  under 
agreements,  £154  074;  plant  and  machinery,  £10  102;  furniture, 
£1000;  stores,  £1080;  experimental  and  research  expenditure, 
£23  251;  head  office  expenses,  after  deducting  deposit  interest,  die- 
count  on  Treasury  bills,  and  transfer  fees,  £6  469  ;  preliminary  and 
formation  expenses,  £3  126;  underwriting  commission,  £3  750; 
sundrv  debtors  and  debit  balances.  £1069;  Treasury  bills  at  cost^ 
£9  850;  cahh  at  banks  and  in  hand,  £7  438  ;  total,  £221  209. 
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COMMERCIAL    INTELLIGENCE. 

Tht  following   information   is   taken   from   printed  reports,    but  we 
cannot  be  responsible  for  any  errors  that  may  occur. 

London  Gazette. 

Bankruptcy  Information. 

BARRACLOUGH,  Frank,  55,  WellinglDiiroad,  Eccles,  lately  carry- 
ing on  business  as  electrical  and  mechanical  engineer  at  '  East- 
cliffe,"  Lightcliffe,  near  Halifax,  and  formerly  at  '  The 
Gables,"  Bailiffe  Bridge,  near  Brighouse,  journeyman  engineer. 
First  meeting.  Sept.  22.  3  p.m..  Official  Receiver's  Office,  Byrom- 
street,  Manchester.  Public  e.xamination,  Oct.  12,  10.30  a.m., 
Court   House.   Encombe-place,  Salford. 

WATKIXSON,  Matthew,  22,  Palmer-road;  WATKINSON, 
Harold.  344.  South-road  ;  and  WATKINSON.  Arthur,  38, 
Palmer-road,  trading  in  co-partnership  as  WATT  &  CO.  at  22 
and  24,  Palmer -road,  Sheffield,  electrical  and  mechanical 
engineei-s.     Date  of  Receiving  Order,  Sept.  8,  debtor's  petition. 

Notice  of  Dividend. 

THOMAS.  Bernard  Esmond,  12,  Castle-meadow,  Norwich,  electrical 
engineer.  Amount  per  £,  Is.  3d.,  first  and  final,  payable 
Sept.  17,  Official  Receiver's  Office,  8,  Upper  King-street, 
Norwich. 

Application  for  Discharf^e. 

DOWXIE,  Ch.irles  Philip  Manners  (trading  as  and  described  in 
Receiving  Order  as  Philip  Downie),  355a,  Westborough-road, 
and  88.  Ronald  Park-avenue,  Southend-on-Sea,  electrical  engineer 
and  factor.  Day  fi.xed  for  hearing,  Oct.  17,  11  a.m..  Shire 
Hall,  Chelmsford". 

County   Court  Judgments. 

[Note. — The  publication  of  extracts  from  the  "  Registry  of 
County  Court  Judgments"  does  not  imply  inability  to  pay  on  the 
part  of  the  persons  named.  Many  of  the  judgments  may  have 
been  settled  between  the  parties  or  paid.  Rcgist'Cred  judgments 
are  not  necessarily  for  debts.  They  may  be  for  actions.  But  the 
Registry  makes  no  distinction  of  the  cases.  Judgments  are  not 
returned  to  the  Registry  if  satisfied  in  the  Court  books  within 
twenty-one  days.  When  a  debtor  has  made  arrangements  with  his 
creditors,  we  do  not  report  subsequent  county  court  judgments 
against  him.] 
BARNES.    Arthur    Daniel.    4,    West    Street,     Newbury,    electrical 

engineer.    £26  17s.  9d.    July  26th. 
BELGRAVIA    ELECTRICAL"  CO..   111.  Wilton  Road,  Victoria, 

electrical  engineers.     £35  18s.  7d.     Julv  19th. 
BRASON  AND  FINDLAY.  34,  Laygate," South  Shields,  electrical 

engineers.     £10  8s.  3d.    July  19th. 
CHURCHILL.   Arthur   Reginald,   electrician,    and   CHURCHILL, 
Bervl   Maud    (married),   67,    High    Street,   Staple   Hill,   Bristol. 
£22  Is.  8d.    Julv  13th. 
D.WIS,     A.     H.,     14,     West     Street,     Soho,     electrical     engineer,. 

£18  7s.  2d.     Julv  4th. 
G.  AND  P.  ELECTRICAL  CO.,  29,  Heathcote  Street,  Nottingham, 

electrical  engineers.     £13  Os.  2d.     Julv  21st. 
HURLINGHAM  ELECTRIC  CO.,  283,  New  King's  Road,  Fulham, 

electrical  dealers.       £13  5s.  3d.     Julv  12th. 
LIVINGSTONE,  George,  116.\,  Cheetham  Hill  Road.  Manchester. 

electrician.     £13  14s.  5d.     Julv  5th. 
MAGSON,  R.  S.  &  CO.,  10,  Stone"y  Stanton-road,  Coven.try,  electric 

light.  &c..  engineers.     £18  9s.  7d.     Julv  13. 
OSBORN,    A.     H.,    67,    Southgat«    Street,    Leicester,    electrician. 

£21  9s.  2d.     July  5th. 
PROVINCIAL   ELECTRIC   CO.,   Northampton   Street,   Leicester, 

electrical  engineers.     £19  15s.     July  1st. 
RAWSTHORXE.   T.,  30b,   Jervoise  Street,  West  Bromwich,   elec- 
trical engineer.     £10  18s.  2d.     July  15th. 
RUCK.  W.  C,  3.  Gloucester  Place,  Cheltenham,  electrical  engineer. 

£17  6s.  4d.     Julv  12th. 
SIMMS,      A.     J.,     61,     Westhury     Street,     Swansea,     electrician, 

£43  lis.  4d.     Julv  4th. 
SLACK.     William,     and     SLACK,     Sarah,..   A.     (his     wife),     36. 
Willoughby   Street,    Nottingham,   electrical   engineer.     £11   4s. 
July  20  th. 
SULLIVAN,  W.  (trading  as  Royal  Sovereign  Lamp  Works),  electric 

lamp  manufacturer.     £16  7s.  lOd.     July  21st. 
TAYLOR,     C.     C,    51,     Clarence    Square,     Brighton,    electrician. 

£17  3s.  6d.    Julv  14th. 
THOMAS  AND  EVANS,  Salubrious  Chambers,  Salubrious  Place, 

Swansea,  electrical  engineers.     £11  10s.   7d.     July  13th. 
THOMPSON,     W.,     39,     Hurst     Street,     Birmingham,     electrical 

appliance  manufacturer.     £46  3s.  lOd.     July  13th. 
TURNER,  A.  H.,  27,  Uplands    Stoke  Heath,  Coventry,  electrical 
contractor.     £13  15s.     July  22. 

Bills   of   Sale. 

[The  undermentioned  information  is  from  the  Official  Registry. 
It  includee  Bills  of  Sale  registered  under  the  Act  of  1882  and  under 
the  Act  of  1878.  Both  kinds  require  registration  every  five  years. 
Up  to  the  date  the  information  was  obtained  it  was  registered 
as  given  below ;  but  payment  may  have  been  made  in  some  of  the 
cases,  although  no  notice  had  been  entered  on  the  Register.] 


BOWDERY.  Victor,  South  Lodge,  Islet.  Maidenhead,  electrician 
and  estate  engineer.     August  31st.     £35. 

DODMAN.  Herbert  George,  13.  Rathgar  Avenue,  Lavington  Road, 
and  53a,  Mattock  Lane,  West  Ealing,  builder,  decorator, 
electrician,  and  gasfitter.     September  5th.     £52. 

JARVIS,  William  Edwin  Charles,  3,  King  Edward  Street,  Dar- 
laston,  electrical  contractor.    August  29tli.     £50. 

ROBERTS,  John  Estall.  56.  Garmoyle  Road,  Sefton  Park,  Liver- 
pool, electrical  engineer.  September  3rd.     £60. 

ROBINSON,  George  William,  74.  Xorthumberland-road,  Old  Traf- 
ford,  electrician.     Sept.  7.     £32  lOs. 

TRUELOVE,  Harold,  136,  Middleton  Road,  Oldham,  electric  con- 
tractor.    August  25th.     £105. 


Mortgages    and   Charges   on   Limited   Companies. 

[Note. — The  Companies  Act  of  1908  provides  that  every  Mort- 
gage or  Charge,  as  described  therein,  created  by  a  Company  after 
the  commencement  of  the  Act,  shall  be  registered  within  21  days 
after  its  creation,  otherwise  it  shall  be  void  against  the  liquidator 
and  any  creditor.  The  Act  also  provides  that  every  Company 
shall,  in  making  its  annual  Summary  under  the  Companies  Act, 
specify  the  total  amount  of  debt  due  from  the  Company  in  respect 
of  all  Mortgages  or  Charges  which  would,  if  created  after  the 
commencement  of  the  Act,  require  registration.  The  following 
Mortgages  and  Charges  have  been  so  registered.  In  each  case  the 
total  debt  prior  to  the  present  creation,  as  specified  in  the  last 
available  Annual  Summary,  is  also  given— marked  with  an  *— 
followed  by  the  date  of  the  Summary,  but  such  total  may  have  been 
reduced  since  such  date.] 

EDISON  SWAN  ELECTRIC  CO.,  LTD.,  London,  E.G.— Regis- 
tered August  25th,  mortgage,  to  Coutts  and  Co.,  securing  all 
moneys  due  or  to  become  due  to  the  Bank.  *346  019. 
Januarv  31st,  1921. 
JOHNSOlSf  AND  PHILLIPS,  LTD.,  London,  E.G.— Registered 
August  17th,  charge  under  Land  Transfer  Acts  (supplemental 
to  Trust  Deed  dated  July  1st,  1921,  securing  £350,000  first 
mortgage  debenture  stock);  charged  on  lands,  factories, 
messuages,  &c.,  at  Charlton.     *113,672.     May  19th.  1921. 

Books  Received. 

"  Electrical  Transmission  of  Energy."  By  W.  M.  Thornton. 
(London  :  Sir  Isaac  Pitman  and  Sons.)     Pp.  xi. -1-116.     2s.  6d.  net. 

"  Practice  of  Electrical  Wiring."  By  D.  S.  Munro.  (London  : 
"  Electrical  Review.")     Pp.   xi. 4-267.     5s.net. 

Prospectus  of  University  Courses  in  the  Municipal  Colleor 
OF  Technology,  Manchester.     Session  1921-1922. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Sept.   !3. 

Copper—  Price.             Inc.            Dec. 

Best  selected                 per  ton  £68     5     0          —      £1  15     0 

Electro  Wirebars     ..        „  £73     0     0           —       £2     0     0 

H.C.  wire,  basis per  lb.  Os.  1  ItVd-         —                   i  <\- 

Sheet „  Os.   llJffd.         —                  Vod. 

Phosphor  Bronze  Wire  (Telephone) — 
Phosphor-bronze 

wire,  basis ,  Is.  3/jd.         —                   4"- 

Brass  60/40— 

Rod,  basis Os.     8d.         —                 — 

Sheet,  basis „     '  Os.   10,'d.         — 

Wire,  basis „  Os.  11  Jd.         — 

Pi^  Iron — 

Cleveland  Warrants  .    per  ton  £6   15     0           — 
Galvanised        steel 

wire,  basis  8  SGW          „  £23    0    0          —                — 

''"^i:ins^ £24   10     0         5s.   Od.           - 

Foreign  or  Colonial..       „  £23  12     C        7s.  6d           — 

^'"Tngot      £156     5    0          _      £3     5    0 

Wire,  basis    per  lb.  2s.  2id            —                 _»"■ 

Salammoniac.—-PeT cwt.  05s.-60s.  Copper  Snlp!iale.—Pei  ton  £30. 

Su//)*i/r  (Flowers).— Ton  £13.  Borie   Acid   (Crystals).- Per    ton 

(KoU-Brimstone).— Per  ton  £65.                                  ,,    -,, 

£13.  Sodium-Bichromate.— yer  Ih.  7*d. 

Sulphuric  Acid  (Pvritcs,  168°).—  Sodium  Chlorate.— Fei  lb.  Sjd. 

Per  ton,  £9  17s.  6d.  ; 
Rubber.— Vam.  line,  Is.  O-Jd.  ;  plantation  l.st  latex,  .^jd.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by  W.  T.  Healey's  Telegraph  Works.  Co. 
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Notes  of   the  Week. 


The   British   Association    and   the    Public. 

The  proceedings  at  the  British  Association  meeting  at 
Edinburgli  show  that  our  recently  expressed  optimism  as  to 
thei  re- birth  of  this  institution  was  hardly  jttstified.  We 
refer  wholly  to-  what  occurred  in  Section  G,  though  we 
have  reason  tO'  suppose  that  our  criticisms,  are  equally 
applicable  to'  somei  of  the  other  sections.  The  geiiieral  fault 
that  we  have  to>  find  with  the  present  method  of  con- 
ducting the  affairs  of  the  Association  is  the  lack  of 
recognition  of  the  fact  that  the  true  aim  and  object  of  the 
British  Association — indeed,  its  whole  object — should  be 
to  bring  the  advances  which  are  taking  place  in  .science  and 
technology  before  the  public  in  terms  that  they  can  under- 
stand. This  lack  of  recognition  has  resulted  in  converting 
what  might  be  a  very  useful,  even  a  necessary,  body,  with 
a  unique  and  clearly  defined  policy,  intO'  yet  another 
society  for  thei  pro>mulgatiou,of  theoi'ies  and  the  discussion  of 
scientific  and  technical  subjects  which  could  be  better  dealt 
with,  and  certainly  .should  be  dealt  with,  by  the  more 
highly  specialised  bodies.  The  As.sociatio>n  very  wisely 
hold  their  meetings  at  a  time  when  a  niaximtim  of  space 
can  be  given  to  their  proceedings  in  the  daily  Press.  Unfor- 
tunately, this  publicity  is  seized  upon  as  an  eotcellent 
means  of  securing  the  adverti-semeiit.  of  persons  rather  than 
causes,  with  the  result  that  an  excellent  opportunity  of 
enlightening  the  public  on  the  general  advances  in  science 
and  technology  is  missed.  In  many  ways  the  proceedings 
this  year  showed  a  liveliness  which  is  to  be  commended,  but 
if  the  British  Association  is  to  justify  its  continued 
existence  it  must  shed  its  academic  gown  for  a  more 
po|iular  habit. 

The  Protection  of  Key   Industries. 

As  will  he  seen  from  a  list  we  publish  on  another  page, 
the  Board  of  Trade  have  lost  no  time  in  making  arrange- 
ments for  exercising  the  powers  conferred  on  them  by  the' 
Safeguarding  of  Industries  Act.  Detailed  lists  of  the  articles" 
falling  under  any  of  the  general  descriptions  set  out  in  the 


scliedule  tO'  the  Act  have  been  prepared,  and  as  from 
Saturday,  October  1st,  all  imported  goods  specified  in  either 
cf  these  lists,  or  in  the  schedule,  will  be  chargeable  with  a 
duty  of  33^  per  cent.  Although  lists  have  been  isstied  and 
there  is  evident  determination  to  get  the  Act  working  as 
soon  as  possible,  it  cannot  be  said  that  the  descriptive 
methods  adopted  will  do  much  to  overcome  the  inertia 
which  accompanies  the  starting  up  of  any  new  machine'. 
For  instance',  we  are  simply  told,  in  the  words  of  the  Act, 
that  "  lamp-blown  ware,  wireless  valves  and  similar  recti- 
fiers, vacuum  tubes,  ignition  niagnetO'S  and  permanent 
magnets,  arc  lamp  carbo'Us,  tungsten  and  manufactured 
products  of  tungsten  "  are  to  be  charged  with  the 
import  duty.  But  what  both  we  and  electrical  manu- 
facturers generally  are  anxious  tO'  see  is  something  which 
descg-nds  to  a  little  more  detail,  and  tO'  have  our  curiosity 
as  to  the  construction  the  Board  will  place  upon  such  words 
as  "  other  optical  instruments,"  "  other  scientific  glass- 
ware," "other  laboratory  products,"  &c.,  satisfied.  It  is, 
indeed,  a  pity  that  the  Act  contains  sO'  many  vague  terms 
and  phrases,  as  it  leaves  toO'  much  power  in  the  hands  of 
the  Board — a  feature  which,  as  we'  have  pointed  cut  before, 
is  one  of  the  gravest  shortcomings  of  thei  whole  measure. 

Anti-Dumping   Measures. 

Uncebtain  as  is  the  position  in  regard  tO'  key  industries, 
it  is,  at  least,  relatively  clear  compared  with  the  lack  of 
visibility  surrounding  the  anti-dumping  clause®.  As  will 
be  remembered,  the*  Board  has  power,  under  certain 
conditions,  tO'  impose  a  duty  eqtial  to  one-third  of  their 
value  on  any  goods  imported  into  this  country.  To  have 
this  duty  irnposed  the  following  is  the  procedure.  Com- 
plaint must  be  made  to  the  Board  that  goods  (and  these 
may  be  of  any  class  or  description  other  than  articles  of 
food  or  drink),  manufactured  in  a  country  outside  the 
Ignited  Kingdom,  are  being  sold,  or  offered  for  sale,  at 
prices  below  the  cost  of  production,  or  at  prices  which,  by 
reason  of  the  depreciation  of  the  currency  of  the  country 
of  origin,  are  below  the  prices  at  which  similar  goods  can 
be  profitably  manufactured  here,  and  that'  as  a.  result 
eimployment   in    any   industry   in   the   United    Kingdom    is 
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being  seriously  affected.  The  Board  ma)/  then  refer  the 
matter  for  inquiry  to  a  committee  of  five  for  investigation, 
which  committee  shall  also  report  on  the  effect  which 
the  irapositiou  of  a  duty  on  goods  of  that  particu- 
lar class  would  exert!  ou  employmeut  in  any  other 
industry  using  such  goods  as  raw  material.  It  is  iipon 
the  report  of  this  committee  that  the  Board  will  or  will 
not  act.  These  are  wide  and  far-reaching  powers  which 
will  require  in  some  cases  long  investigation,  and  it  is, 
therefore,  of  the  greatest  importance  that  the  committees 
should  be  composed  of  business  men  with  close,  practical 
experience  of  each  industry  affected. 

The   Panel    and   the   Electrical   Industry. 

TnERE  is  no  branch  of  industry  which  has  been  so  badly 
affected  by  dumping  in  the  past  as  electrical  engineering, 
and  we  therefore  regret  to  notice  that  only  two  names  among 
tliose  selected  to  form  the  permanent  panel  of  twenty-five 
are  electrical  engineers  or  have  any  connection  with  electri- 
cal engineering.  The  exceptions  are  Mr.  F.  R.  Davenport, 
of  the  English  Electric  Company,  who  will  represent  heavy 
engineering  admirably,  and  Mr.  Gilbert  C.  Vyle.  But 
this  is  not  enough,  for  in  our  opinion  there  should  also  be 
representatives  of  the  manufacturers  of  cables,  electrical 
apparatus  and  instruments,  and  of  telegraph  and  telephone 
material,  for  if  the  Act  is  to  be  made  to  work  at  all  its 
machinery  must  be  designed  to  operate  at  the  highest 
efficiency.  It  must  be  noted  also  that  all  the  members 
represent  the  manufacturing  interest,  and  we  should  like  to 
see  one  or  two  supply  engineers  added  for  this  purpose. 
At  all  events,  it  is  clear,  as  it  stands,  that  the  penuanent 
panel  does  not  represent  the  electrical  industry,  and  we 
hope  that  the  Board  will  rectify  the  matter  without  delay, 
especially  as  the  size  of  the  panel  will  not  necessarily  be  a 
measure  of  its  efficiency. 

Transmission   at    1000  000   V. 

A  NATUR.\L  diffidence,  created  by  long  years  of  experi- 
ence, prevents  us  from  placing  any  great  reliance  on 
information  of  a  scientific  or  technical  character  which 
may  appear  in  the  daily  Press.  As  this  diffidence  last 
week  received  an  accretion  over  the  Bradford  case,  it  is 
with  more  than  the  usual  reser\'ations  that  we  give 
publicity  to  a  statement  emanating  from  New  York  that 
commercial  electrical  current  has  been  transmitted  at  a 
pressure  of  I  000  000  V.  This  achievement,  if  it  has  been 
achieved,  is  due  to  the  work  of  Mr.  G.  C.  Chesney,  of  the 
General  Eleptric  Company  of  America,  and  his  assistants. 
For  the  purposes  of  demonstration  a  2  000  V,  60  cycle 
current  was  stepped  up  by  transformers  wound  with  hollow 
conductors,  4  in.  in  diameter,  and  similar  conductors  were 
used  for  transmission.  Conditions  in  the  United  States 
have,  as  ih  well  known,  caused  the  gradual  forcing  up  of  the 
transmission  voltages  employed  in  order  that  as  wide  an 
area  as  possible  may  be  covered  from  a  minimum  number 
of  generating  stations.  This  has  specially  been  the  case 
in  California  and  other  of  the  less  densely  populated  States, 
and  the  feat  which  we  now  chronicle  is,  therefore,  an 
achievement  of  degree  rather  than  kind,  though  in  carry- 
ing it  out  some  interesting  electrical  problems  must 
neceiisarily  have  been  solved.  We  shall  look  forward  to 
receiving  at  an  early  date  some  technical  details  of  this 
gargantuan  effort  in  electrical  transmission. 

Voltage    Measurement   by   the   Spark   IVtethod. 

An  important  discussion  on  the  measurement  of  extra 
high  voltages  by  employing  the  sparking  distance  between 


spheres  as  a  standard  has  recently  been  taking  place  in  the 
"  Electrical  World."  As  is  well  known,  this  method  is 
simple  and  allows  the  quantity  iuvolved  to  l>e(  defined 
in  terms  of  such  physical  constants  as  the  dimensions  of 
the  apparatus,  the  temperature  and  the  pressure,  so  long 
as  both  spheres  are  insulated.  For  these  reasons  it  has 
been  adopted  as  a  standard  by  the  American  Institute  of 
Electrical  Enginet-rs.  The  simplicity  disappears,  however, 
when  one  sphere  is  earthed — a  fact  which  constitutes  a 
serious  practical  drawback,  for  it  means  either  that  both 
spheres  have  to  be  insulated,  which  is  not  easy  to  arrange, 
or  that  simplicity  is  .=acrificed  by  earthing  one  of  them.  In 
attempting  to  find  a  workable  compromise.  Dr.  Alexander 
Russell,  in  a  rec-ent  communication  to  the  Institution  of 
Electrical  Engineers,  pointed  out  that  if  it  was  assumed 
that  the  earthed  sphere  was  at  a  definite  fraction  of  the 
total  potential  difference  below  earth,  then  the  earth  case 
reduced  to  the  .same  values  of  critical  gradient  as  those 
for  the  case  where  both  spheres  are  insulated,  and  so  the 
use  of  onei  formula  became  possible.  The  point,  however, 
ari,ses  as  to  the  correctness  of  the  deductions  of  the  values 
of  potential  gradient,  and  Dr.  Russell,  in  the  corre- 
spondence to  which  we  refer,  now  makes  the  interesting 
suggestion  that  at  high  absolute  potentials  there  may  be 
.some  escape  of  electricity  from  the  sphere,  so  causing  an 
alteration  of  the  normal  electrostatic  gradient  in  the  air. 
We  agree  with  our  contemporary  that,  in  view  of  the  im- 
portance of  as  great  simplicity  as  possible  being  present  in 
all  standards,  it  is  desirable  that  experiments  should  be 
carried  out  with  unequal  spheres  in  order  to  clear  up  this 
matter. 

Mechanical  Improvements  in  Electric  Locomotives. 

The  discussion  which  took  place  at  the  recent  Engineer- 
ing Conference  on  various  points  connected  with  the 
mechanical  design  of  electric  locomotives  showed  that  there 
is  still  a  good  deal  of  ground  to  be  traversed  before  there 
is  general  agreement  on  certain  important  fundamental 
principles.  In  this  country  we  seem  so  far  to  be  more 
interested  in  the  electrical  side  of  the  problem,  and  have 
therefore,  rather  naturally  lost  sight  of  the  fact  that 
there  are  many  mechanical  points  in  electrical  locomo- 
tive design  that  are  not  only  as  important  as  the  electrical 
ones,  but  must  be  solved  with  regard  to  the  electrical 
conditions  present.  There  is,  for  instance,  the  question 
of  drives.  In  an  article  in  a  recent  issue  of  the 
"  Schweizerische  Bauzeitung  "  Mr.  E.  Seefehlner  calls 
attention  to  the  fact  that  of  all  the  drives  now  employed — 
that  is,  the  direct  gearless  drive,  the  simple  gear  drive, 
and  the  rod  drive  in  its  various  modifications — each  has  its 
inherent  advantages  and  each  has  its  inherent  short- 
comings, and  that  the  best,  and  at  the  same  time  the  most 
hercic,  method  would  be  to  sweep  them  all  away  and  design 
something  entirely  different,  which  should  embody  as  many 
of  the  present  advantages,  with  as  few  as  possible  of  their 
disadvantages. 

Misplaced    Heroism. 

Heroism  of  this  kind  is,  however,  misplaced  in  engineer- 
ing, and  we  are  not,  therefore,  surprised  to  find  that  Mr. 
Seefehlner  hardly  lives  up  to  his  ideals.  With  quite  a 
human  prejudice  he  sees  most  advantages  iu  the  rod  drive 
yith  intermediate  gear  and  a  back  shaft,  and  really  uses 
that  as  his  foundation  with  a  minimum  of  iconoclasm. 
He  suggests  using  a  double  90  deg.  crankshaft  on  either 
side  of  the  motor  and  the  gear  jack  shaft,  and  so  obtain 
a  very  steady  pull.     He  adapts  this  drive  to  the  various 
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sorts  of  locomotives  which  are  required,  and  ia  sO'  doing 
is  enabled  to  cut  down  the  number  of  motors  required  to 
only  four.  The  ideas  put  forward  in  this  article  wonld  be 
more  open  to  criticism  if  the  author's  practice  corresponded 
at  all  closely  with  his  theory,  for,  in  designing  electric 
locomotives,  no  less  than  in  building  houses,  scaffolding 
is  necessary,  and  the  construction  of  either  without  its 
employment  would  be  equally  difficult.  Mr.  Seefehlner, 
however,  makes  an  interesting  contribution  to  a  very 
important  problem,  and  we  therefore  hope  means  will  be 
found  to  test  the  idea  experimentally  with  a  view  to>  dis- 
covering whether  it  produces  better  results  than  the  designs 
now  more  usually  employed. 

Progress   In   Harmonic   Analysis.    " 

.Problems  of  harmonic  analysis  have  always  been  of 
interest  to  practical  physicists.  As  an  eixample  of  this,  we 
need  only  instance  the  historic  work  of  Perry,  Silvanus 
Thompson  and  Dr.  "Russell  on  the  subject.  Quite 
recently,  however,  the  question  has  advanced  into  a  more 
practical  field  owing  to  the  need  of  dealing  analytically 
with  the  disturbances  induced  in  telephone  lines  and  at 
wireless  stations  by  the  harmonies  in  the  currents  carried 
by  overhead  power  lines.  In  order  to  eliminate  thesei 
disturbances  attempts  have  been  made  to  design  alternators 
to  give  an  electromotive  force  with  a  pure  sine  wave,  or,  as 
this,  of  course,  is  not  strictly  possible  in  practice,  to  pro- 
duce a  machine  in  which  the  limits  tO'  the  magnitude  of 
the  amplitudes  of  the  harmonics  in  .the  waves  are  fixed. 
This  necessitates  some  method  of  harmonic  analysis,  and 
]Mr.  A.  E.  Clayton  is  therefore  to  be  cougi-atulated  on 
having  given  in  a  recent  issue  of  the  "  Journal  "  of  the 
Institution  of  Electrical  Engineers  a  ri-sumr  of  the  ordinary 
methods  employed  and  of  two  schedules  for  harmonic 
analysis  by  means  of  selected  ordinates.  One  of  these 
schedules  goes  to  the  twenty-fifth  harmonic  and  the  other 
to'  the  thirteenth,  it  being  assumed  in  both  cases  that  no 
harmonic  higher  than  either  of  these  is  present.  Seeing, 
however,  that,  in  actual  electromotive  force  waves  there  are 
an  infinite  number  of  harmonics  present  and  only  a  limited 
number  of  ordinates  are  drawn,  though  Mr.  Clayton's 
method  may  work  out  well  in  practice,  it  is  hardly  likely 
to  be  held  in  very  high  favour  among  those  mathematicians 
who  cling  olosel}'  to  Cambridge  traditions. 

A  University   of  Industry. 

In  a  letter  which  appeared  in  the  daily  Press  last  Satur- 
day, Sir  Wm.  J.  Noble,  one  of  the  most  progressive'  of 
modern  industrial  leaders,  urges  "  upon  every  employer 
to  summon  his  workers  together,  setting  aside  prejudice  and 
suspicion,  with  a  view  to  bringing  them  into  knowledge  of 
the  world  facts  of  economics  which  shape  and  rule  the 
destinies  of  his  business  just  as  surely  and  ruthlessly  as 
the  climate  governs  the  harvest. "  "  Our  counti-v, ' '  he  con- 
tinues, "  should  become  a  vast  university,  where  the 
millions  may  learn  day  by  day  some  of  the  lessons  which 
economic  laws  thunder  into  the  ears  of  them  who  have 
ears  to  hear.  Until  the  extreme  and  one-sided  economics, 
the  economics  of  ruin  of  industry  for  ruin's  own  sakei,  the 
pulling  down  for  sheer  delight  of  pulling  down,  and 
'  damning  the  consequences  '  give  place  to  the  true  there 
cannot  be  a  swift  return  to  peace  and  plenty."  Sir 
William  imposed  upon  those  employers  who  will  listen  to 
him  the  duty  of  the  frank  enlightenment  of  those  with 
whom  they  are  connected,  and  no  advice  could  be  more 
necessaiy  or  more  timely.     It  is  a  new  conception  to  think 


of  industry  as  one  vast  university,  and  yet  what  could  be 
more  true.  Somehow  or  other,  employers,  on  the  whole, 
fail  to  realise  their  responsibilities  as  educationists. 
They  leave  their  workers  to  the  agitators,  and  them  com- 
plain because  their  views  of  industrial  problems  are  so 
crude  aaid  desti-uctive.  They  refuse  to'  believe  in  the  unio'U 
cf  interests  between  employers  and  employed,  but  take  no 
steps  to  spread  that  belief  by  precept  or  by  practice'.  It  is 
not  necessary  that  emijloyers  should  turn  themselves  into 
professors  of  economic  tKeoiy,  or  treat  their  workpeople 
as  children  requiring  education.  If  they  will  adopt  the 
much  easier  and  simpler  plan  of  systematically  and 
regularly  telling  their  workers  all  there  is  to'  tell  about 
their  own  business,  the  fallacies  of  the  spurious  econo'mics 
now  so  vigorously  preached  at  e\'&-y  street  corner  will 
become  self-evident  and  revolution  will  be  at  a  disoo'unt. 

An   Aspect   of   the  "Safety   First"   Movement. 

The  movement  which  is  conveniently  known  as  "  Safety 
First'  "  is  rightly  gaining  speed  throughout  the  world,  but 
if  the  events  disclosed  by  Major  G.  L.  Hall,  in  his  report 
to  the  Ministry  of  Transport  on  the  accident  which  took 
place  on  the  31.st  July  last  at  Tynemouth,  are  to  be  taken 
as  an  indication  of  the  state'  of  affairs  generally  eodsting, 
a  good  deal  more'  has  yet  to'  be  done'  before 
finality  is  reached.  We-  should  say  that  where  the  "  Safety 
First  "  movement  is  lacking  is  that  it  places  too  much 
attention  cu  the  instruction  of  passengers  by  propaganda 
of  a  kind  with  which  we  are  all  familiar,  and  toO'  little  on 
e.nsuring  not  only  that  the  servants  of  the  various  operating 
companieiS  understand  their  duties,  but  that  the  rules  that 
are  laid  down  by  a  beneficent  Government  for  their  conduct 
are  strictly  earned  out  both  in  spirit  and  the  letter.  In 
spite  of  the  fact  that  five  passengers  were  killed  and  no 
fewer  than  thirty-two  injured  in  the  accident  to  which  we 
have  just  referred,  we  think  that  the  most  serious  aspect 
of  the  disaster  is  that  an  almost  identical  accident  occurred 
at  the  same  place  less  than  two  years  ago. 

Details   of  the   Accident.,^ 

The  history  of  the  affair  is  simple.  The  line  on  which 
the  accident  happened  is  on  a  stee'p-falling  gradient  with  a 
sharp  turn  at  the  bottom.  As  a  result  of  the  previous 
accident  further  precautious  were  imposed  in  the  way  of 
compulsory  stops;  but  the  evidence  leads  Major  Hall  to 
the  conclusion  that  these  were  not  regarded  as  they  should 
have  been,  and  that,  in  particular,  the  track-brake  was  not 
sufficiently  applied  before  the  car  started  from  the  top  of 
the  hill.  The  natural  result  was  that  in  view  of  the  grea,sy 
condition  of  the  rails  the  application  of  the  hand-brake 
caused  the  wheels  to  skid,  and  that  subsequently,  when  a 
speed  of  no  less  than  2.5  miles  an  hour  had  been  attained,  the 
driver  lost'  his  head,  and  seems,  in  an  attemipt  tO'  apply  the 
.shcrt-circuit  brake,  to  have  switched  the  power  on  to'  the 
moto'rs.  While  this  driver  was  a  man  of  fair  e.xperience,  the 
conductor  had  only  been  in  the  company's  sei^vice  for  about 
a  month,  aiid  so  had  very  little  knowledge  of  the  duties  he 
should  have  perfonned  in  .such  an  eimergency. 

Need   for   More   Supervision. 

In  the  course  of  some  very  severe  criticisms,  ilajor  Hall 
states  there  is  a  strong  suspicion  that  the  speed  limits  on 
this  descent  were  commonly  exceeded,  and  that  undue 
liberties  were  taken  with  the  brake  equipment  under  good 
conditions  of  rail,  with  the  result  that  potential  danger 
arose  when  very  bad  rail  conditions  sudde'nly  developed  after 
a  long  spell   of   dry   weather.      It  seems   impossible  to  tell 
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whether  this  state  of  affairs  was  due  to  inattention  on  the 
jiart  of  the  motormen  or  conductors,  or  to  inadequate 
training  and  supervision,  or  to  both.  But  it  is  certainly 
a  state  of  affairs  that  requires  immediate  attention. 
Transport  undertakings  in  this  countiy  rightly  pride  thean- 
selves  on  the  safety  with  which  they  conduct  their 
operations.  One  accident  is  usually  sufficient  to  cause  any 
shortcomings  of  plant  or  personnel  that  may  disclose  them- 
selves as  a  result  of  a  fatality  to  be  removed.  It  would  seem 
that  the  Tyuemouth  and  District  Light  Eailway  are  not 
content  with  one  warning.  Tt  is  to  be  hoped  that  two  will 
be  sufficient. 

A  Question  of   Nomenclature. 

The  letter  from  Mr.  Louis  Cohen,  which  we  publish  on 
another  page  of  this  issue,  is  an  interesting  sequel  to  the 
correspondence  which  took  place  in  The  ElectricJan 
some  months  ago  on  the  correct  nomenclature  for  what  is 
known  in  America  as  wire  radio,  in  Canada  as  guided- 
wave  telegraphy  and  telephony,  and  in  most  other  countries 
as  high-frequency  telephony  and  telegraphy.  It  appears 
that  this  question  of  labelling  was  discussed  at  the  meet- 
ings of  the  provisional  technical  committee  ol  the  Inter- 
national Conference  on  Electrical  Communications,  which 
were  held  in  Paris  from  June  23rd  to  August  23rd,  but 
that  no  agreement  was  reached  owing  to  the  insistence  of 
each  of  the  delegates  on  his  own  point  of  view.  This  dis- 
agreement, though  natural,  still  leaves  what  is  rather  an 
important  question  still  undecided,  and  we  agree  with  Mr. 
Cohen  that  the  delay  in  re-opening  the  matter  should  be 
of  the  shortest,  and  that  in  the  meantime  a  full  and  public 
expression  of  opinion  is  highly  desirable.  We  need  hardly 
say  that  we  shall  be  pleased  to  receive  the  views  of  our 
readers  on  this  tubject,  and,  though  at  this  state  of  the 
ju-oceediugs  an  editor  is  well  advised  to'  act  in  a  more  ox  less 
judicial  capacity,  we  plead  in  advance  for  some  term  which" 
"haW  not  distort  toe  greatly  the  fair  design  of  the  English 
language,  and  shall  at  the  same  time*  describe  as  accurately 
as  possible  what  the  system  in  question  is  and  does.  In 
many  ways  we  lean  towards  the  use  of  the  term  high- 
frequency  telegraphy  and  telephony,  though  we  quite  admit 
the  force  of  Prof.  ]M.\illoux's  arguments  against  this  term. 

Advertising   British    Goods   Abroad. 

Any  scheme  for  advertising  the  products  of  Briti.sh 
industry  in  foreign  countries  deserves  at  least  sympathetic 
consideration  and  generally  active  support.  Hitherto',  we 
are  afraid,  British  manufacturers  and  exporters  have  been 
rather  too  individualistic  in  the  planning  and  execution  of 
schemes  for  the  export  of  their  goods,  while  their  publicity 
methods  in  foreign  countries  have  equally  often  left  much  to 
be  desired.  A  somewhat  unusual,  though  not  a  quite 
unprecedented,  scheme  for  developing  exports  has  recently 
been  launched  by  British  Trade  Shi]),  Ltd.  In  effect 
it  is  proposed  to  build  a  large  ship  of  20  000  tons  of  special 
design,  which  is  to  be  named  "  British  Industry,"  and 
four  decks  of  this  ship,  which  is  to  make  a  tour  of  the 
world,  will  be  devoted  to  exhibits  of  goods.  It  will  thus 
be  a  floating  exhibition  of  British  manufactures.  The 
scheme  is  an  ambitious  one,  for  even  in  its  construction 
the  ship,  which  will  be  furnished  on  a  luxuriant  scale,  will 
be  an  illustration  of  British  equipment.  There  will  be 
acconmiodation  on  board  for  300  trade  representatives,  and 
there  will  be  also  facilities  for  banking,  cabling,  and  every- 
thing else  requisite  for  performing  commercial  operations. 


The  chief  criticism  we  have  to  offer  is  that.,  as  the 
expedition  will  only  touch  at  the  chief  ports  of  South 
America,  South  Africa,  China  and  Japan,  there  will  be 
no  appeal  to  the  representatives  of  the  inland  trades  of 
these  places,  and  it  is  also  somewhat  unfortunate  that  the 
ship  will  not  set  out  on  her  cruise  until  nearly  two  years 
hence.  In  the  meantime,  a  similar  ship,  the  "St.  Louis," 
will  set  out  on  a  world  trip  in  January  next  with  the  pro- 
ducts of  300  American  manufacturers.  About  fifty  different 
ports  are  to'  be'  visited,  so  that,  compared  with  the  American 
voyage,  the  British  ship  will  be  not  a  little  behindhand. 

Electric   Vehicles   at   Glasgow. 

The  annual  report  of  Mr.  W.  Greig,  the  Glasgow 
Cleansing  Superintendent,  contains  some  interesting 
information  regarding  the  relative  merits  of  electrio 
vehicles  and  vehicles  propelled  by  other  mechanical 
means.  For  refuse  collection  there  are  in  Glasgow 
twenty-two  2-ton  electric  lorries  and  two  3-tO'U  petrol 
wagons.  The  latter  were  acquired  in  1913,  and  of  the 
electric  vehicles  eight  were  purchased  last  year,  eight  in 
1919-20,  and  the  remainder  within  the  past  six  years.  The 
petrol  wagons  have  not  proved  entirely  suitable  for  the 
work,  and  their  iniuning  cost  has  been  higher  than  that  of 
either  the  electric  or  the  horse-drawn  vehicles.  On  the  other 
hand,  it  is  gratifying  to'  leani  that  the  electric  vehicles  have 
given  satisfactoi-y  results,  "  having  been  found  efficient, 
reliable,  economical,  and  easily  driven."  Though  this  is  a 
flattering  testimonial,  it  is  only  what  might  have  been 
expected,  and  it  is  co'iifirmed  by  the  experience  of  other 
local  authorities,  though  the  example  of  using  electric 
vehicles  wherever  possible  is  one  which  even  now  might 
be  more  widely  followed.  It  is  stated  that  more' 
economical  results  would  be  achieved  if  the  drivers  would 
assist  in  the  loading  and  packing  of  the  vehicles,  as  in  the 
case  of  horsed  vehicles.  At  present  the  electrics  require'  a 
"  loader  and  packer  "  in  addition  to  the  driver,  and  if  this 
extra  cost  could  be  eliminated  a  great  saving  would  be 
effected. 

Electrical   Fires   in   America. 

Statistics  compiled  in  the  I'nited  States  by  the  Society 
for  Electrical  Development  show  that,  while  electricity  is 
the  safest  form  of  illumination,  as  in  this  country,  when 
the  origin  of  a  fire  is  unknown,  it  is  the  common  practice 
to  ascribe  it  to  the  fusing  of  an  electric  wire.  Thi.=  .shows 
a  lack  of  imagination  on  the  part  of  both  officials  and 
journalists,  which  we  are  surprised  to  find  in  so  go-ahead  a 
country.  The  statistics  to  which  we  have  just  referred 
were  prepared  as  a  counterblast  to  the  fire  loss  statistics 
compiled  by  the  National  Board  of  Fire  Underwriters, 
which  showed  that  electricity  was  the  chief  single  cause  of 
fires.  As  a  matter  of  fact,  reports  received  from  349  cities 
where  138  553  fires  occurred  in  1919  indicate  that  only 
3  568  of  these,  or  2-57  per  cent.,  had  an  electrical  origin. 
For  1920  iiuexlionnaircf  were  sent  out  to  the  fire  depart- 
ments of  all  cities  in  the  States  of  5  000  population  or 
more,  and  the  replies  .show  that,  while  electricity  is  rapidly 
replacing  all  other  sources  of  illumination,  the  number  of 
fires  due  to  electrical  causes  have  not  increased  in  aaiything 
like  the  same'  proportion.  For,  while  fifty-six  cities  and 
towns  reported  no  fires  of  electrical  origin  during  1920,  the 
tstal  fire  loss  from  other  causes  was  more  than  $1  600  000, 
and  in  many  individual  ca.ses  the  loss  from  electric  fires  was 
cnly  about  0  25  per  cent.  The  aim  of  the  Society 
is     not     so     much     to     obtain     the     Fire     Department's 
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figi:res  as  to  educate  their  officials  ta  recognise 
what  should  aud  what  should  not  be  classified  as  an 
electrical  fire— a  type  of  propaganda  which  might  well  be 
inaugurated  over  here.  Apart  from  this,  it  is  important 
that  efforts  should  be  made  to  classify  all  electric  fires  accord- 
ing to  their  caiise,  so  that  it  may  be  possible  to  take  steps  to 
•correct  the  faults,  aud  thus  reduce  the  number  of  such  fires 
to  a  minimiim.  This  is  veiy  useful  work,  and  another 
example  which  might  be  copied  in  this  country. 


Some  Thoughts  on  an  Exodus. 

At  this  time  of  year  an  exodus,  whose  significance  is  not 
generally  realised,  takes  place  from  our  engineering  colleges. 
It  comprises  a  baud  of  embryonic  electrical  engineers  who, 
having  tackled  their  final  examination  with  greater  or  less 
success,  are  now  faced  with  the  unaccustomed  task  of 
"  getting  a  job."  For  the  past  few  years  their  daily 
course  has  been  mapped  out  for  them  on  rigid  lines.  In 
return  for  certain  fees,  usually  from  their  parents'  pockets, 
they  have  been  entitled  to  attend  certain  courses  of  lectures 
aud  to  perform  certain  laboratory  experiments.  Their 
success  in  the  lecture^room  and  laboratory  has  been 
dependent  on  a  certain  natural  absorptive  ability,  a  certain 
amount  of  enterprise  and  on  a  certain  desire  tO'  acquire 
knowledge  for  tliemselves.  While  soma  qualities  whose 
possession  will  be  always  useful  have  been  called  into  play, 
lack  or  failure  to  use  these  qualities  has  not  been  followed 
by  any  condign  punishment;  and  in  all  their  doings  there 
has  been  a  singular  lack  of  that  financial  influence  which 
for  the  rest  of  their  lives  is  to  play  the  most  important 
part  in  their  existence. 

Distaste   for   Technical    Education. 

The  young  man  who  has  completed  his  course  at  a 
technical  college  is,  in  fact,  ill-equipped  for  commercial 
life.  Except  his  intrinsic  possessions,  he  has  nothing  he 
can  turn  into  money,  and,  for  a  time,  therefore,  is  forced 
to  work  under  those  to  whom,  with  the  egotism  of  youth, 
he  feels  he  is  intellectually  superior  for  a  wage  on  which 
existence  is  often  impossible  without  a  parental  subsidy. 
In  the  short  space  of  a  few  weeks  he  is  thrown  from  a 
cloistered  environment  into  one  full  of  wondrous  traditions 
and  ideas  so  new  and  strange  that  he  had  never  imagined 
them  in  his  wildest  dreams'.  It  ig  at  this  time  that  he 
acquires  that  distaste  for  technical  knowledge  which 
receives  forcible  and  unjust  expression  in  after-life.  This 
new  force  may,  in  fact,  so  re-orient  his  views  and  actions 
that  he  may  find  the  technical  infomiatio'U  he  has  so' 
laboriously  acquired  become  of  less  use  to  him  as  time 
goes  on  compared  with  those  wider  qualities  which  are 
either  inborn  or  self-taught. 

A   Thankless   Task. 

That  this  should  be  so  is  no  slur  on  our  technical 
universities  and  colleges,  and  still  less  on  those  whose 
thankless  task  it  is  to  impart  knowledge  to  a  seemingly 
indifferent  youth.  It  is  rather  an  argument  for  a  wider 
outlook  on  education,  using  the  word  in  the  broadest  sense 
of  the  term,  and  a  plea  for  a  change  of  viewpoint  towards 
certain  fundamental  factors  which  go  to  make  up  a  satis- 
factory technical  training.  This  plea  is  addressed  to  the 
students  themselves  rather  than  to  the  teachers.  The  latter 
know   that  the   best  they   can   do  is   to    make   a   careful 


selection  from  the  many  varieties  of  seeds  at  their  disposal, 
to  scatter  these  seeds  to  the  wind,  and  to  hope  that  some- 
where they  will  find  fertile  ground  on  which  to  grow.  To 
develop  the  metaphor  they  know  that  there  is  a  seed  best 
suited  to  every  ground,  but  they  are  also  aware  that  the 
time  is  too  short  for  each  different  soil  to  be  analysed  aud 
for  the  se«d  that  will  flourish  most  vigorously  in  it  to  be 
determined. 

The  Need  for  Fundamentals. 
To  adopt  common  terms  again,  as  our  knowledge  widens 
it  is  still  less  easy  to  cover  the  ground  in  any  subject  in 
the  time  at  the  teacher's  disposal.  In  electrical  engineer- 
ing it  is  especially  difficult.  And,  as  we  have  pointed  out 
before,  the  best  that  can  be  done,  therefore,  is  to  deal  so 
far  as  is  possible  with  fundamental  questions,  aud  trust  that 
the  information  given  will  enable  the  student  to  discover 
for  himself  the  subject  at  which  he  can  work  with  most 
jirofit. 

The  Importance  of  Non-Technical  Qualities. 
But  most  courses  at  one  of  our  engineering  colleges  deal 
solely  with  technical  education.  They  leave  out  of  account 
altogether  instruction  in  those  other  qualities  which  it  is 
becoming  more  and  more  recognised  are  of  the  highest 
importance  to  the  equipment  of  the  engineer.  Indeed, 
without  cynicism,  it  may  bei  said  that  engineering  knowledge 
is  among  the  least  of  things  that  the  engineer  will  require 
in  after-life,  aud  that  success  in  his  profession  will  depend 
much  more  on  the  possession  of  such  qualities  as  initiative, 
tact,  executive  ability  and  personality  than  what  he  knows 
about  this  or  that  branch  of  engineering. 

The  Disheartening  Effect  of  Sudden  Change. 

We  do  not  put  this  argument  forward  as  anything  new. 
Indeed,  it  has  often  been  said  before  in  a  variety  of  ways— in 
addresses,  at  prize-givings  aud  on  other  occasions  where  a 
moral  can  suitably  be  drawn.  But  we  do  not  think  it  is 
realised  how  disheartening  must  be  the  effect  on  the  young 
man  who  has  successfully  followed  his  technical  course  that 
all  that  he  has  done  is  as  nothing  without  the  possession 
of  certain  qualities  which  he  has  newer  been  taught  and 
of  which  up  to  now  he  has  never  felt  the  need.  His  first 
feeling  is  naturally  one  of  disappointment.  His  second  is 
as  naturally  one  of  disgust,  not  with  himself  or  with  his 
college,  but  with  the  complacent  old  gentleman  who  can 
talk  such  nonsense.  It  drives  him  more  often  than  not 
into  a  narrow  groove,  where  at  a  low  wage  he  takes  no 
interest  in  anything  but  his  immediate  job  until  he  must 
gradually  be  nimibered  with  those  who  work  but  do  nothing 
to  assist  real  progress.  Yet  the  eld  gentleman  at  whom  he 
sneers  was  quit©  right,  only  a  little  tactless,  in  his 
presentation  cf  facts  which  he  did  not  realise  would  be  a 
little  unpalatable. 

Specialisation    Essential. 

If,  therefore,  neither  as  a  teacher  nor  a  preacher,  but  as 
a  looker-on  we  may  say  a  word  to  students,  we  would 
remind  them  that,  though  the  ever-increasing  development 
of  electrical  theoiy  and  practice  makes  specialisation  an 
essential  for  success  in  their  new  life,  the  cultivation  of 
the  broadest  outlook,  the  development  of  initiative,  the 
maintenance  cf  an  interest  in  all  the  affairs  of  life,  attention 
to  what  is  being  done  in  art,  science  and  literature  are  all 
a  necessity.  Only  in  this  way  can  the  fallows  of  their 
mind  be  kept  pure  and  sweet  and  that  flexibility  obtained 
which  is  not  ouly  a  guerdon  of  success,  but  a  joy  to  its 
possessor. 
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The   Heaviside   Unity   and  Unit   Impulse   Functions. 


By    A.    PRESS. 


In  a  previous  article  (see  The  Electrician,  Muroh  25,  1921) 
the  writer  endeavoured  to  clear  tlie  way  for  an  understanding 
of  the  type  of  generalized  algebra  contemplated  by  the 
symbolic  methods  employed  in  the  "  Electro-magnetic  Theory" 
of  Heaviside.  In  the  course  of  the  article  he  had  occasion 
to  refer  to  the  Heaviside  unity  function.  Since,  in  symbolic 
analysis,  it  is  often  the  aim  to  express  the  various  types  of 
functions  in  terms  of  such  standard  unity  function  it  wiU  be 
of  service  to  those  who  may  desire  to  read  "  Heaviside  " 
with  profit  to  go  into  the  matter  rather  more  fully  than 
has  been  done  heretofore. 

Consider  the  functions 


y—x" 


U: 


We  may  define  the  Heaviside  unity  function  U  as  the  limiting 
form  of  the  i)rior  function  as  m  approaches  zero  value  from 
positive  values  of  m  only.  However,  the  matter  is  not  as 
simple  as  might  appear  due  to  the  prevailing  laxity  in  the  use 
of  the  word  ■"  limit  "  in  mathematical  literature.  (Compare, 
in  this  regard,  "  Fundamental  Conceptions  of  Modem 
Mathematics,"  by  Richardson  and  Landis,  Open  Court 
Publishing  Company.)  In  the  accompanying  Fig.  1  a  series 
of  curves  are  given!  It  will  be  seen  that  representatives  of 
all  the  above  types  of  curves  occur  in  the  first  quadrant  only, 
whereas  the  several  types  for  w,  integral,  fractional,  odd  and 
even,  are  variously  distributed  in  the  remaining  quadrants. 
If,  then,  we  confine  the  word  "■  limit "  to  mean  "■  the  asymp- 
totic form"  approached  by  the  function  y=x"  as  m 
continuorisly  approaches  zero,  it  will  be  seen  that  the  function 
approached  from  the  plus  side  of  m  only  occurs  in  the  first 
quadrant.  In  other  words,  not  only  is  a  continum  in  the 
sense  of  a  variable  not  to  be  considered  as  an  infinite  aggregate 
of  discontinuous  or  disjointed  points,  but,  over  a  given  finite 
ran''e,  no  discontinuities  whatever  are  presumed  to  occur. 


trouble  with  the  so-called  "proof"  is  that  a  continuous 
(■'  smooth-functioned ")  approach  to  the  boundary  form 
is  not  obtained.  In  Fig.  2,  laisecting  the  sides  AB  and  BC,  and 
drawing  parallels,  we  have  AD  -  D'D  ^  DD"  ^  D"C=AB  ~ 
BC.  Continuing  the  bisection,  the  points  D' ,  D.-^  are  produced. 
In  the  ■"  limit,"  however,  all  we  have  is  a  "'  line  "  made  up  of 
an  infinite  number  of  points  D,  obviously  there  can  be  no  real 
tangent  (derivative)  at  any  point  along  the  boundary  line  AC. 


From  the  standpoint  above  it  will  be  seen  that  in  reality 
no  negative  branch  at  all  occurs  in  the  function  (OAB,  Fig.  1) 
in  which 

The  index  zero  implies  here  that  m  approaches  this  value  from 
plus  values  whence  the  index  can  be  written  dm  if  preferred. 

Why  Constants  of  Integration  are  Avoided. 

If,  now,  we  should  integrate  the  above  function,  it  will 
follow 


}y'^-'=\,^dx^}^-dx='^ 


without  any  constants  of  integration  being  necessary.  This 
is  really  because  the  inferior  limit  of  y  when  x  is  zero  is  already 
set.  The  unity  function  JJ ,  as  stated  above,  does  not  exist 
for  values  of  x  less  than  zero.  It  should  be  remembered  the 
la.st  statement  is  very  different  from  saying  that  the  negative 
branch  is  the  axis  of  x  itself. 

Integrating  once  more  we  have 


'  dx= 


1 


and  again  no  constant  of  integration  appears  to  botlier  one. 
In  fact,  it  is  a  peculiarity  of  Heaviside  mathematics  that 
integrations  do  not  require  the  usual  indefinite  "  constants 
of  integration  "  at  all.  It  is  this  feature  that  makes  for  so 
much  simplicity  in  symbolic  analysis. 

The  Unit  Impulse  Function. 

If,  now,  we  differentiate  the  function 
y  =  .vO 

an  inspection  of  the  graph  shows  that  the  diilerential  co- 
efficient is  zero  for  all  values  of  x  applying  to  the  flat  top 
portion  AB  of  the  curve.  For  the  portion  of  the  curve  CA 
starting  from  the  origiti  and  passing  along  the  axis  of  y,  the 
tangent  value  is  infinity.  We  can  therefore  say  that  the 
integration  of  the  function 


.'/i  = 

original  unity  function  of  Heaviside  without 
<  due  to  unevaluated  constants  of  integration. 


A  curious  example  of  a  line  made  up  of  an  infinite  number  of 
discrete  points  occurs  in  the  theorem  aiming  to  establish  the 
fact  that  the  two  sides  of  every  triangle  equal  the  third.     The 


will  result  in  tin' 
any  iiidcruutcnc: 

Common  Symbolism  and  Formulae. 

Indeed,  becau.se  constants  of  integration  do  not  appear  at 
all  it  follows  that  the  general  formula  of  differentiation  with 
regard  to  x"  can    be  employed  in  integration  as  well.     It  is 
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because  of  this  that  it  is  i^referable  to  adopt  the  Heaviside 
notation  of  diSerentiation,  to  wit  : — 

djdx-x^     ;     dkJt=t^      ;      rf/(7z  =  2i,   etc. 

Thus,  since  an  integration  step  necessarily  undoes  a  differ- 
entiation step,  and  vice  versa,  the  one  is  inverse  to  the  other. 
This  suggests  that  we  symbolize  integration  as  follows  : — 


0 


It  will  then  follow 


,;y;6"-v]o=(): 


In  other  words,  the  symbolic  algebra  of  the  differential 
operators  themselves,  quite  apart  from  the  consideration  of 
what  the  operand  might  be,  implies  that 

111 


1  = 


The  above  will  be  true  at  least  as  long  as  the  function  or 
operand  symbolized  by  (  )  can  be  developed  in  terms  of  the 
Heaviside  unity  operand. 

Turning,  therefore,  to  the  general  dilierentiation  formula, 
with  X'"  as  operand  it  is  seen  that 

d"  .    „._,„,      ,^_\m 

dx"  '-  ~' '  ■  ■  "~/7»~wr' '  ■ 

Operating  on  both  sides  with  x{"  (equivalent  to  operationally 
dividing  by  Xy")  we  have 

,       ,     ,„       ,.     /"'        1        ,„-,, 

That  is,  it  follow's  as  an  integration  formula  : — 
1        ^  ^     jm-n      ^      _  .„     „,.„ 


Fig.  3  would  then  have  no  negative  branch.     Now  it  follows 
necessarily  that  the  general  formula  permits  us  to  write 

1      . 


a3.ri         ^    1 


abxh 
so  that  it  is  possible  to  equate 


.r,5 


X-lO       —         ,1",  o 


Separating   out   the   operational   part    from   the    common 
unity  operand  x'-  we  have 


r  a 

jn  ax  =  .>   -  - 


3+^5- 


.\.x 


The  Algebra  of  Operational  Transformations, 

However,  as  an  algebraic  expression  in  terms  of  the 
operator  X[  itself,  quite  apart  from  the  truly  algebraic  function 
x',  it  follows 


r,     .ri3+,.,5" 


l  +  /a  V 


^) 


which  exemplifies  the  ahjehraic  Cjuivalence  of  a  complex 
species  of  operation  to  be  performed.  Thus  we  have  the 
above  very  compact  and  finite  operational  form  coupled  with 
an  operand  function  x"  and 


It  should  be  remembered  that  the  last  is  only  interpretable 
ordinarily  when  n  is  integral.  However,  as  already  pointed 
out  in  a  generalized  algebra  such  as  Heaviside  has  contemp- 
lated the  above  formula  "  applies  "  even  when  n  is  fractional 
or  other\vise. 

Operational  Development  of  the  Sine  Function. 

The  above  analysis  lends  itself  admirably  to  a  study  o 
functions,  not  Ln  their  usual  algebraic  form  but  rather  in  a 


A  second  form  even  more  remarkable  obtains  by  multiplying 
the  numerator  above  and  below  by  axj,  and  then  we  have 


1  + 


y  =  .sin  OLX 


novel  operational  form  quite  distinctively  "  Heavisidean." 
Thus  we  have,  for  example,  the  usual  series  development 
of  the  sine 


sm  0,1-  =ax 


Various  function  terms  appear  each  involving  a  power  form 
of  ax.  In  view  of  the  fact  that  all  physical  phenomena  require 
an  initial  stage  in  being  it  is  well  to  consider  whether  sin  ax 
cannot  be  developed  in  terms  of  the  Heaviside  unity  function  : 

XS=x\      ' 

For  this  to  be  the  case  it  will  be  necessarj'  to  consider  the 
n  curve  {see  Fig.  .3) 

^  =  sin  ax 
as  only  existing  for  values  greater  than  x — 0.     The  graph 


From  the  latter  point  of  view  the  operand  function  is  now  the 
unit  impulse  function  Y=Xi3f  instead^  In  the  last  we  must 
consider  the  complex  operator  function  of  the  prefactor 
expression  which,  when  acting  on  the  unit  impulse  function, 
actually  gives  rise  to  the  sinoidal  function  for  all  values  of  x 
greater  than  zero.  This  type  of  development  is  of  the  greatest 
usefulness  when  dealing  with  Bessel's  functions.  More  of 
the  latter  on  another  occasion. 


American  Electric  Plant  Exports. 

Ifc  is  reported  that  there  is  a  growing  demand  from  all  over  the 
world  for  American  electrical  plant,  ebpecially  for  hydro- 
electrio  work.  In  the  fiscal  year  1915  the  total  value  of  the 
exports  of  the  group  officially  designated  as  "  electrical  machinery 
and  appliances  "  amounted  to  onlv  S19  772  000,  but  had  advanced 
to  $54  547  000  in  1918.  Then  with  the  world's  return  to  peace  the 
total  e.xports  jumped  to  S80  000  000  in  1919,  -887  000  000  in  1920,  and 
$119  221  000  in  1921.  This  increase  of  §32  000  000  in  the  electrical 
e.xportfi  in  the  last  fiscal  year  is  the  more  remarkable  in  view  of  the 
fact  that  in  the  other  important  classes  of  machinery  the  e.xports  of 
1921  showed  but  comparatively  slight  gains.  The  exports  of  elec- 
trical machinery  increased  37  per  cent,  in  value,  while  those  of  all 
other  machinery  only  rose  10  per  cent.  It  is  stated  that  the 
growing  demand  for  electrical  machinery  comes  from  every 
direction,  and  includes  every  sort  of  appliance.  Electric  motors 
are  the  biggest  single  item  in  the  $119  000  000  worth  of 
exports  in  1921,  amounting  to  over  $18  000  000,  dynamos  and  genera- 
tors to  about  $7  000  000,  and  insulating  wire  and  cables  to  over 
•■Sll  000  000.  The  1921  figures  showed  in  each  instance  a  larger  totil 
than  in  1920,  despite  the  fact  that  prices  per  unit  of  quality  in  1921 
were  in  manv  instances  less  than  in  1920. 
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Some   Notes   on  Large   Electric   Units. 


By  STANLEY   PARKER   SMITH.  D.Sc 


Introductory   Note   on    Prime    Movers. 

The  develoi)ment  of  prime  movi-rs  has  largelj'  influenced  the 
development  of  electric  generators,  and  conversely.  Transmission 
problems  and  the  growing  demand  for  electrical  energj'  have  given 
a  great  impetus  to  alternating-current  maehinerv'. 


develoi>raent  has  been  the  '"  Ljung«trom  '  steam  turbine,  in 
which  the  electric  unit  is  split  into  halves.  By  making  these 
halves  rotate  in  opposite  directions,  the  relative  blade  speed  in 
the  turbine  is  made  equal  to  twice  the  actual  running  speed, 
resulting  in  a  very  small  turbine,  low  steam  consumption  and  the 


-EOTOR    AND    J   OF    StATOK    OF    A    TuKBO-AlTEENATOR    OF    H  000    ,.  VA.    SWi    KET8.    PEE    MIX..    42  j    CYCLES.    AT    THE    Stk.     .\  JIE 

'"  Le  Triphase  ■'  AT  AsxiEREs.     (Soc.  Alsaciexxe  de  Constkuctions  Mlcaxiques  a  Belfort.) 


The  steam  turbine  has  now  reached  a  high  stage  of  development. 
Units  of  25  000  to  3.5  iW)  kW  are  probably  large  enough  to  give 
good    all-round    economy,    without    involving    too    much    capital 


Fio.  2. — KoTOB  Installed  at  l'Eneroia  Electrica  d^  Catalona 

at  Barcelona  of  6  000  kVA,  12  000  Y,  500  revs,  pbr  mix.     (Soc. 

Alsacienne  de  Constelctions  Mecaniques  a  Bblfokt.) 

expenditure    in    spare    plant    and    without    causing    too    much 
disturbance    in    the    event    of    failures.     One    most    interesting 

*  Abstract  of  a  Paper  read  before  the  British  Association. 


possibilitj'  of  much  larger  units  at  3  000  revs,  per  min.  than  with 
ordinary  turbines.  The  two  stator  windings  are  coimected  per- 
manently in  parallel,  the  two  rotor  windings  in  series.  The  set 
is  started  with  the  exciter  circuit  closed  and  the  two  alternators 
synchronise  automatically  at  about  half  speed.  The  whole  set  can 
be  mounted  on  the  condenser. 

Large  internal  combustion  engines  have  been  widely  developed 
on  the  Continent.  Gas  engines  are  now  installed  in  most  iron  and 
steel  works  to  utilise  blast-furnace  gas.  The  exhaust  gas  from 
the  engines  can  be  used  for  gas-fired  boilers,  and  subsequently 
for  heating  the  feed  water — the  extra  power  thus  obtained  niay 
amount  to  one-eighth  or  more  of  the  total.  Recent  developments 
include  greater  reliability,  simplification  of  valve  gears,  use  of 
compressed  air  for  starting,  i  c.  Flj-whecls  may  be  necessary  for 
reducing  cyclic  irregularities,  but  may  be  dispensed  witli  in 
alternators  driven  bj'  twin-tandem  engines.  Assuming  2  OOQ  H.r. 
IK-r  cylinder  as  the  present  limiting  output,  such  a  set  could  give 
!S  000  H.p.  The  outpiits  and  speeds  obtainable  with  gas  engines 
are  exemplified  by  the  following  figures  for  tandem  engines  : — 

Cockerill :  I  000  u.P.  at  11.5  revs,  per  min.  to  3  600  n.P.  at  94  revs, 
pfr.  min. 

.1/..I..V. ;  71.JU.P.  at  1()7  revs,  per  min.  to  3  500  h.p.  at  94revspernun. 

Twin-tandeni  (-l-cylinder)  engines  give  about  twice  the  above 
powers. 

These  figures  may  be  compared  with  the  following  figures  for 
I^icsel  engines  with  one  \o  six  cylinders  : — 

Siihur :  2o  h.p.  at  2G0  revs,  per  min.  tn  4  000  H.P.  at  125  revs,  per  min. 
3/..4 ..V. ;  85  h.p.  at  200  revs,  iier  min.  to  1  500  H.P.  at  150  revs.  per.  min. 

In  regard  to  water  tmbines,  development  in  hydro-elt\;tric  w-ork 
has  been  exceptionally  rapid ;  the  design  of  both  impulse  and 
reaction  turbines  has  been  greatly  improved.  Heads  of  3  000  ft. 
jind  units  of  20  000  ii.p.  are  becoming  quite  common.  So  long  as 
coal  was  relatively  cheap  and  easily  obtained,  development  was 
rather  slow,  but  the  coal  famine  of  recent  years  proved  sufficiently 
powerful  to  overcome  the  adverse  financial  conditions.  In  manj' 
countries  definite  policies  are  being  carried  out  in  connection  with 
water-power  schemes^e.j.,  the  Alpine  stations  in  Italy  are  linked 
up  with  the  Apennine  stations  to  secure  continuity  of  supply  ; 
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in  Switzerland  high-head  stations  with  storage  capacity  are  linked 

up  with  low-head    river  stations  working  on  constant  load.     In 

dermany  power  is  obtained  at  the  weirs  of  canalised  rivers.     RaO- 

ways   are    being  worked  electrically  by  power 

obtained  from   hydiaulic    stations   in    Sweden. 

Switzerland,   Austria,  and  Italy.     The  greatest 

difficulty  in  the  construction  of  alternators  foi- 

this  work  is  the   need    for   safeguarding    them 

against  overspeeds,  which  vary  from  SO  to  100 

per  cent,  according  to  the  type  of  turbine,  &c. 

Production    of   Alternating-Current  Energy. 

The  difficulties  of  rotor  construction,  now  well 
understood,  have  increased  with  increasing  out- 
puts. 3  000  revs,  per  min.  has  become  almost 
the  standard  speed  for  .50  cycle  machines,  and 
outputs  up  to  20  000  kVA  per  unit  are  now 
practicable  at  this  speed.  This  entails  peripheral 
speeds  up  to,  or  even  beyond,  25  000  ft.  per 
min.  Despite  the  difficulties  in  obtaining  large 
forgings,  weigliing  20  to  25  tons,  in  their  finished 
condition,  the  solid  rotor  seems  to  be  generaOy 
preferred  to  a  built-up  construction.  Hence 
djTiamo  makers  are  insisting  on  more  rigorous 
guarantees  from  steel  makers,  and  a  hole  has 
generally  to  be  bored  through  the  shaft  to 
enable  the  interior  of  the  forging  to  be  examined 
and  to  provide  test  pieces. 

The  provision  of  efficient  ventilation  channels 
becomes  difficult  in  large  sizes  ;  and  there  is  a 
marked  tendency  to  rely  exclusivjely  on  surface 
cooling,  safety  being  ensured  by  non-com- 
bustible insidation.  Water-cooled  rotors  are 
built,  but  such  cooling  may  become  superfluous 
if  the  simpler  "  method  proves  satisfactory. 
Despite  mechanical  weaknesses,  the  built-uj) 
rotor  enables  all  parts  to  be  thoroughly  examined 
during  construction  and  simplifies  the  pro- 
vision of  ventilation  ducts.  For  large  4-polc  rotors,  weighing 
35  to  45  tons,  some  form  of  built-up  construction  appears  necessary. 

Among  special   constructions   may   be   mentioned   the   parallel- 
slot  rotor,  and  the  salient-pole  rotor.     An  interesting  example  of 


Stator  Losses  Problem, 

In  stators  ventilation  problems  are  accentuated   by  the  greater 
losses,  and  great  care  has  to  be  taken  to  keep  do\vn  additional 


Fig 


3.— Half 
11000  V. 


Fni.  4.— Oeki.iko.v      VVatee-Wheel     Alternator    1700     kVA, 

11  000  V,  2.50  EEVS.  PEE  MIN,,  50  CYCLES, 

the  latter  is  the  arrangement  by  Ganz,  in  which  grub  screws  are 
made  to  secure  a  solid  pole-shoe  and  a  sleeve  which  carries  the 
winding.  In  large  machines,  particularly  of  the  4-pole  type,  the 
rotor  end-bells  are  often  troublesome  to  design. 


Stator  of  a  Turbo-Alternator  of  KiULK-i  kVA,  1  .')UU  revs,  pek  min,, 
(Soc,  Alsacienne  de  Constructions  Meoaniques  .\  Belfort,) 

losses,  especially  in  the  embedded  copper.  For  large  sizes,  neither 
simple  axial  nor  simple  radial  ventilation  is  alone  sufficient,  but 
the  air  must  be  made  to  flow  in  some  pre-ordained  manner.  The 
manufacturer's  difficulties  in  this  country  are  often  enhanced  by 
hav^ing  to  build  the  stator  on  site.  Water  cooling  is  also  being 
attempted  to  assist  stator  cooling.  Station  engineers  are  not  yet 
wholly  satisfied  with  the  methods  adopted  for  cleansing  the  cooling 
ail' — the  method  of  circulating  the  cooling  air  tlu'ough  a  refrigerator 
is  being  tried  in  several  places.  In  the  Schneider  water-cooled 
stator,  the  water  is  first  passed  thi'ough  the  refrigerator  used  for 
cooling  the  circulating  air.  After  absorbing  heat  from  the  air 
and  from  the  machine,  the  water  is  then  used  to  heat  the  feed  water. 
The  end-windings  call  for  special  consideration.  Turbo- 
alternators  can  safely  withstand  sudden  short-circuit  conditions, 
though  in  low-frequency  systems  an  external  reactance  coil  is 
sometimes  considered  a  desh-able  additional  safeguard.  Both 
single  and  double-layer  stator  windings  are  widely  used.  With 
the  latter  arrangement  the  coU-span  is  often  adjusted  to  suit 
design  conditions.  Automatic  voltage  regulation  is  becoming 
universal,  the  popular  methods  being  those  wliich  act  on  the 
exciting  current  of  the  exciter. 

Waterwheel  Alternators. 

The  main  difficulty  in  all  waterwheel-driven  generators  arises 
from  the  runaway  speed,  which  is  usually  80  to  100  per  cent, 
above  the  normal  speed.  A  great  variety  of  methods  is  used  for 
securing  the  poles  and  windings.  As  in  turbo-alternators,  the  stator 
winding  is  usually  well  braced  to  prevent  accidents  due  to  sudden 
short-circuit.  Most  modern  types  of  waterwheel  alternators  are 
entirely  enclosed  to  reduce  windage  loss  and  noise,  and  to  protect 
the  machine  against  eventual  leaks.  Large  flj-wheel  effect  is 
generally  important.  The  water-turbine  manufacturer  usually 
prefers  to  have  the  necessary  flywheel  eft'ect  embodied  in  the  rotor 
of  the  alternator,  so  as  to  dispense  with  a  separate  flywheel — a 
condition  not  always  easily  fulfilled. 

Slow-Speed  Alternators. 

These  machines  have  again  become  important  (after  their 
suppression  by  the  steam  turbine)  owing  to  the  development 
of  the  internal-combustion  engine  and  the  adoption  of  reduction 
gearing.  The  large  flywheel  effect  needed  to  obtain  steady 
running  with  gas  and  oil  engines  often  entails  an  "  outer-pole  " 
type  of  construction. 

Production   of   Continuous-Current   Energy. 

The  following  alternative  methods  for  producing  continuous- 
current  energy  wiU  be  considered: — (1)  Direct-diiven,  slow-speed 
generators ;  (2)  slow-speed  generators  with  reduction  gearing ; 
(3)  rotary  and  motor  converters ;  and  (4)  mcrcuiy  rectifiers. 

The   continuous-current    turbo-generator    may    be    regarded   as 
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dead.  After  being  developed  suoceasfully  at  enormous  cost,  it  has 
been  ousted  by  more  suitable  apparatus.  The  direct-driven 
continuous-current  generator  owes  its  extension  of  life  largely  to 


voltage  regulation,  includijig  reactance  control,  booster  control, 
induction-regulator  control,  and  rarer  methods  such  sis  the  split- 
pole  converter. 

The  difficulties  connected  with  the  design  of  rotar}'  converters 
for  5(1  and  60  cycles  have  been  largely  overcome,  but  high  pressures 
imjjose  limits.  Thus  at  50  cycles  it  is  not  feasible  to  build  a  rotary 
converter  for  more  than  1  000  V.  This  is  important  for  electric 
traction  where  it  is  desired  to  obtain  1  500  V  at  50  cycles.  In 
this  case  it  becomes  necessary  to  use  either  motor-generators,  two 
rotary  converters  in  series,  motor-converters,  or  mercury 
rectifiers. 

The  motor-convert*r  owes  its  development  mainly  to  Messrs. 
Bruce  Peebles.  Owing  to  the  fact  that  pressiu-es  up  to  11  000  V 
can  be  applied  direct  to  the  stator  winding  of  the  induction  macliine, 
a  transformer  becomes  unnccessarj'  with  these  sets  m  many  cases. 
The  development  and  use  of  converting  plant  appears  to  be  more 
general  in  Great  Britam  and  in  the  United  States  of  America  than 
on  the  Continent  of  Euro{)e. 

Mercury  Rectifiers. 

After  much  experimental  work  these  have  now  been  successfully 
developed  bj'  Messrs.  Brown.  Boveri.  lS;  Co.,  and  are  now  on  the 
market  in  three  sizes,  namely,  300,  600,  and  1000  A  at 
voltage  up  to  1  500.  Rectifiers  are  also  being  built  by  German 
firms.  Owing  to  the  short  time  tliis  apparatus  has  been  in  general 
use,  it  is  too  early  to  make  a  proper  comparison  with  other  types 
of  converting  machinery.  From  all  accoimts,  however,  it  would 
appear  that  a  very  useful  alternative  method  of  converting  alternat- 
ing hito  continuous  -  current  energy  has  now  been  made 
available. 


-D.C.  Generator  of  4  .500  k\V,  94  revs,  per  min..  5.50  V, 
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the  development  of  the  internal-combustion  engine.  Probably  the 
sternest  competitors  at  the  moment  are  the  slow-speed  generators 
driven  by  steam  turbines  through  reduction  gearing  and  the 
combination  of  turbo-alternators  with  rotary  converters.  For 
large  powers,  the  latter  is  probably  cheaper  and  more  economical  ; 
but  for  small  powers  the  geared  generator  appears  to  many  to  be 
the  ideal  arrangement.  Gearing  has  now  been  brought  to  a  high 
pitch  of  efficiency.  It  permits  the  turbine  to  be  run  at  a  speed 
consistent  with  low  steam  consumption,  and  makes  possible  an 
economical  type  of  generator.  Mercury  rectifiers  have  only  lately 
appeared,  and  their  influence,  jiarticularly  when  cost  of  manufacture 
is  reduced,  remains  to  be  determined. 

These  may  be  coupled  to  slow-speed  engines  (steam,  gas,  or  oil) 
or  to  water  turbines,  or  to  steam  turbines  through  reduction  gearing. 

Rotary  and  Motor  Converters. 

Large  convertcis  started  from  the  alternating-current  side  have 
usually  a  starting  motor  with  two  poles  less  than  the  converter. 
The  starting  motor  is  of  the  induction  type,  commonly  supplied 
with  a  solid  cast-iron  rotor  for  cheapness.  In  order  to  synchronise 
correctly  automatically,  it  is  usual  to  connect  an  impedance  in 
series  with  the  armature  when  applying  the  alternating  pressure. 
One  common  way  of  doing  this  is  to  utilise  the  stator  winding  of 
the  starting  motor,  by  opening  the  neutral  point  and  joining  the 
jiha,>;os  in  series  with  "the  shprings.  Another  method  is  to  insert 
a  choking  coil  in  series  with  the  slip-rings.  The  current  is  thus 
limited  to  a  value  insufficient  to  reverse  the  residual  magnetism 
in  the  converter,  which  thus  s\-nchroniscs  correctly.  By  increasing 
the  induction  motor  field  when  the  set  approaches  synchronous 
speed,  Messrs.  -Mather  \  Piatt  have  found  that  the  converter 
will  synchronise  when  the  motor  has  as  many  poles  as  the 
converter.  In  this  way  singing  and  sparking  during  the  transition 
period  are  j)re\ented.  Damping  windings  are  \miversally  used 
to  prevent  hunting.  The  bars  must  be  spaced  so  as  not  to  produce 
fluctuations  in  the  continuous  pressure,  because  of  the  danger 
of  telephonic  interference.     Various  methods  are  in  use  for  obtaining 
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A'aluable  information  on  internal-combustion  engines  was  also 
supplied  by  the  Soci6t6  Anonyme  John  Cockerill,  Sulzer  Frdres,  and 
by  the  Maschinfabrik  Augsburg  Numbcrg. 
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The   British   Association   at  Edinburgh. 


Extreme  pressure  on  our  space  last  week  prevented  us  from 
completing  our  account  of  the  proceedings  at  the  British  Associa- 
tion's recent  meeting  at  Edinburgh.  We  therefore  give  below  some 
further  details  of  the  Papers  read  before  Section  A  (Physics)  and  a 
general  account  of  what  happened  in  Section  B  (Chemistry).  The 
greater  part  of  the  proceedings  in  both  these  sections  was,  of 
couise,  outside  the  domain  of  both  the  electrical  engineer  and  the 
electrician. 

Section  A. 

Monday,  Sept.   12lh. 

A  discussion  on  the  quantum  theory  was  opened  to-day  by  Mr.  G.  C. 
Darwis.  The  inconsistencies  between  the  quantum  theory  and 
the  classical  theors"  of  radiation  still,  said  the  author,  existed. 
There  was  no  complete  logical  foundation  for  the  theory  at  present 
The  essential  feature  of  the  theory  was  Planck's  Universal  Constant, 
^=6'55x  10--''  erg.  sec,  which  in  some  unexplained  manner  took 
part  in  energy  changes,  in  sucli  a  way  that  these  exchanges  with  a 
system  of  frequency  7  only  took  place  in  integral  multiples  oi  h  y  ; 
which  was  conveniently  illustrated  by  the  cases  of  the  emission  of 
X-rays  when  high  velocity  electrons  bombarded  a  metal  plate, 
and  of  the  emission  of  electrons  when  light  fell  upon  a  metal  surface. 
Poincar^  proved  that  Planck's  quantum  hypothesis  accounted  for 
the  kixowTi  phenomena  of  radiation,  and  moreover  that  these 
phenomena  could  only  be  explained  on  Planck's  assumptions. 
Planck  tried  partially  to  reconcile  the  quantum  theory  with  the 
classical  theory  by  further  assuming,  that,  whereas  emission  of 
radiation  takes  place  in  discrete  amounts  or  quanta,  absorption  was 
cemtinuous  in  character.  But  this  assumption  conflicted  \\dth 
Poincar^'s  proof  and  did  not  give  satisfactory  results  in  spectrum 
theory,  though  it  worked  quite  well  in  other  directions.  He  con- 
sidered, therefore,  that  Planck's  further  assumption  should  be 
abandoned,  although  some  quite  competent  critics  desired  its 
retention. 

Bohr's  Orbit  Conception. 

In  dealing  with  Bohr's  conception  of  stationary,  or  permissible, 
orbits,  in  which  the  electrons  rotated  around  the  nucleus,  Mr. 
D.iBwrs  referred  to  the  difficiUty  that  these  stationary  orbits  might 
be  fixed  in  several  ways,  each  giving  rise  to  a  different  set  of  orbits, 
with  the  same  set  of  values  for  the  energy  of  each,  and  hence  giving 
the  same  spectrum.  The  Zeeman  effect  was  explained  quantita- 
tively on  the  classical  theory,  and  the  quantum  theory  suggested 
that  this  was  so,  because  we  have  a  quantum  equation  in  which  have 
occurred  on  both  sides,  and  hence  cancelled  out.  This  suggested 
that  manj'  phenomena  usually  considered  as  .satisfactorily  explained 
by  classical  djTiamics  were  really  quantum  phenomena,  and  would 
probably  be  of  immense  importance  in  the  extension  of  the  quantum 
theory.  The  forces  inside  a  body  must  be  of  electric  and  magnetic 
origin,  and  the  quantum  theory  suggested  that  the  approxuuate 
rigidity  of  a  body  was  explained  by  the  radius  of  the  permissible 
orbit  which  an  electron  described  about  the  nucleus. 

Derivation  of  the  Balmer  Formula. 

Sir  Oliver  Lodge  gave  a  novel  example  of  the  derivation  of  the 
Balmer  formula,  imagining  that  an  electron  was  fired  into  the 
nucleus  of  atomic  number  N,  so  that  the  atom  becomes  of  atomic 
number  N  —  l,  the  outer  electron  orbit  becoming  elliptical  and 
radiating  the  Balmer  series. 

Prof.  J.  \V.  Nicholson,  referred  to  the  present  state  of  Bohr's 
theory  and  Sommerfield's  extensions.  He  dealt  with  the  methods  of 
representing  the  electron  orbits  in  the  case  of  helium,  and  he  was 
convinced  that  the  electrons  certainly  did  rotate  in  opposite  direc- 
tions about  the  nucleus,  and  that  they  obeyed  a  complex  law  of 
motion.  Bohi's  model  of  the  helium  atom,  in  which  two  electrons 
in  the  same  plane  rotated  in  the  same  direction  about  the  nucleus, 
was  impossible  from  magnetic  considerations,  since  the  helium 
atom  was  magnetically  neutral. 

He  gave  a  diagram  of  his  conception  of  the  quantum  representa- 
tion of  the  hydrogen  molecule. 

Faraday  on  Magnetic  Force. 

Dr.  H.  S.  Alles  referred  to  Faraday  s  writings  on  tubes  of 
magnetic  force  and  showed  that  if  one  considered  Planck's  expres- 
sion for  the  angular  momentum  of  an  electron  in  a  permissible 
orbit  to  be  identical  with  the  angular  momentum  of  the  magneton 
system,  and  the  charge  on  the  magneton  to  be  equal  to  the  electron 
charge,  then  it  was  found  the  number  of  tubes  of  magnetic  induction 
passing  through  the  electron  orbit  to  be  equal  to  n  (h/e).  He  had 
recently  sho«-n  that  when  an  electron  revolved  round  the  positive 
nucleus  in  an  elliptic  orbit,  the  sum  of  the  two  quantum  integers 
which  represented  the  size  and  shape  of  the  orbit,  represented  the 
number  of  quantum  magnetic  tubes  passing  through  the  ellijjtic 
orbit.  The  results  indicated  the  existence  of  discrete  tubes  of 
magnetic  induction  as  Faraday  suggested,  in  fact,  the  unit  tube 


might  be  regarded  as  one  quantum.     He  exhibited  a  working  mode  1 
which  illustrated  various  electromagnetic  phenomena. 

Dr.  L-iNGMUiR  suggested  that  one  must  look  for  the  mechanism 
of  radiation  inside  the  electron  itself. 

The  Energy  of  X-Ray  Radiation. 

Prof.  C.  G.  Barki.a,  in  an  interesting  Paper  on  the  energy  of 
X-radiation,  described  experiments  which  lead  to  the  conclusion, 
that,  whereas  all  atoms  and  all  the  electrons  inside  a  body  were 
capable  of  scattering  X-rays  in  a  continuous  manner  accordmg  to 
the  classical  laws  of  radiation,  yet  only  a  very  few  atoms  were  able 
to  emit  a  characteristic  X-radiation,  and  this  emission  is  apparently 
governed  bv  quantum  relations. 

In  the  afternoon.  Prof.  A.  S.  Eddixgtos,  F.R.S.,  delivered  a  very 
clear  account  of  Einstein's  Theory  of  Relativity. 

Tuesday,  Sept.  13/A. 

This  morning  a  joint  discussion  with  Sections  C,  D  and  K  on  the 
age  of  the  earth  took  place,  the  proceedings  being  opened  by  Lord 
Rayleigh,  F.R.S. 

Subsequently  Prof.  R.  A.  Samp.son,  F.R.S.  read  a  Paper  on  the 
microchi-onograph.  A  clock  signal  or  other  signatcauses  an  electric 
current  of  a  few  milli-amperes  to  pass  throught  a  detector  consisting 
of  a  short  loop  of  fine  platinoid  wire  suspended  under  tension 
between  the  poles  of  a  powerful  electromagnet.  The  detector  is 
bridged  by  a  small  plane  mirror  which  reflects  a  beam  of  light  on  a 
movulg  photographic  film.  The  signal  current  causes  a  small 
rotation  of  the  mirror,  and  consequently,  a  movement  of  the  spot 
of  light  on  the  filhi.  In  order  to  avoid  errors  due  to  slight  irregular 
movements  of  the  film,  a  simple,  freely  vibrating  steel  tongue  cuts 
off  the  light  at  intervals  of  approximately  1/ 10  sec.  With  the 
arrangement  as  used  by  Prof.  Sampson,  the  movement  of  the  mirror 
is  magnified  1  000  times,  and  the  clock  times  of  any  signal  may  be 
accurately  and  consistently  measured  to  1/1  000  sec,  owing  to  the 
freedom  of  the  instrument  from  a  variable  lag  of  its  own. 

Section  B. 

The  meetings  of  Section  B  were  largely  attended;  and  on  the 
occasion  of  the  joint  discussion  with  Section  A  the  lecture  room, 
although  the  largest  in  the  buOding,  was  packed.  The  proceedmgs 
this  year  had  a  strongly  bio-chemical  bias.  The  President's  (Dr. 
M.  O.  Foster)  address  "being  a  brilliant  exposition  of  the  progress 
which  has  been  made  in  the  study  of  those  remarkable  syntheses  and 
decompositions  which  go  on  in  the  living  organism  without  the 
intervention  of   high   temperatures   or  %-iolent   chemical   reagents. 

A  discussion  on  the  type  of  atomic  structure  associated  with  the 
names  of  Lewis  and  Langmuir  was  opened  by  Dr.  Laxgmuie 
liimself,  who  gave  a  very  clear  account  of  the  ideas  of  electro-valence 
and  co-valence,  and  of  the  distribution  of  electrons  in  the  case  of 
both  forms  of  combination.  Prof.  Smithells  exhibited  models  to 
illustrate  the  atomic  structures  proposed,  and  views  both  in  favom- 
of  and  against  the  hypothesis  were  expressed.  On  the  whole,  the 
feeling  among  chemists  was  probably  that  many  difliciilties  remained 
to  be  overcome,  and  that  much  more  work  would  be  necessary  to 
bring  the  theory  into  harmony  with  the  facts  of  structural  chemistry. 
Dr.  Langmuir's  address  did  much  to  clear  the  ideas  of  chemists 
on  the  difficulties  of  chemical  valency. 

The  Problems  of  Surface  Tension. 

At  the  concluding  meeting  of  the  section,  three  Papers  were  read 
on  subjects  connected  with  surface  tension.  Prof.  Jaeger,  of 
Groningen,  described  the  very  delicate  apparatus  which  he  had 
de\'ised  for  determining  the  surface  tension  of  liquids  over  the  wide 
range  of  temperature  from -80°  to  -h  1  600°C.  The  precautions 
for  eliminating  experimental  errors  aroused  much  interest,  and  the 
curves  of  surface-tension  and  temperature  showed  clearly  the  high 
accuracy  of  the  method.  Mr.  Cosmo  Johns  gave  evidence  to  show 
that  the  surface  of  liquid  steel  was  protected  from  oxidation  by  a 
layer  of  iron  vapour,  and  discussed  the  variations  of  the  surface- 
tension  of  molten  steel  in  contact  with  slag  as  the  reactions  in  the 
steel  furnace  proceed.  Incidentally,  he  pointed  out  the  interesting 
fact  that  the  skilled  workman,  who  was  able  to  judge  the  temperature 
of  molten  steel  by  the  eye  with  an  accuracy  of  something  like  +  lO'^C, 
did  so  by  observing  tlie  wetting  power  of  the  steel  towards  soUd 
surfaces,  that  is,  by  its  surface  tension,  even  more  than  by  observing 
its  optical  properties.  Prof.  Desch  described  the  close  relationship 
between  the  forms  of  foam  cells  and  those  of  crystal  grains  in  metals, 
thus  proving  the  importance  of  surface  tension  in  the  process  of 
solidification.  The  remainder  of  the  sitting  was  devoted  to  a  dis- 
cussion of  the  solid  impurities  in  the  air  of  towns.  Two  forms  of 
quantitative  apparatus  were  described, and  many  results  were  given, 
mainly  from  London  and  Manchester,  showing  the  diurnal  and 
annual  variations  in  the  smoke  content.  The  remarkable  purity  of 
even  town  air  during  the  continuance  of  the  coal  dispute  was 
clearly  demonstrated. 
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T)ie  Jackson  Dlectmc  Stove. 

The  Jackson  Eleotric  Slove  Conipanv's  exhibit  is  an  interest- 
ing example  of  the  great  progress  made  in  the  design  and 
nianufaclure  of  electric  cooldng  eiiuipment  for  marine  use. 
One  naturally  expects  to  find  the  apparatus  manufactured  by 
this  firm  to  be  of  high  class,  as  they  have  specialised  in  this 
direction  for  several  years,  and  inspection  of  the  several  pieces  of 
apparatus  on  view  fully  justifies  this  expectation.  A  striking 
feature  is  the  solid  and  sound  construction  of  the  apparatus, 
both  from  the  mechanical  and  electrical  points  of  view.  The 
electrical  portion  is  mainly  built  up  from  .solid  rod 
connections,  and  the  many  disadvantages  incurred  by  the  use 
of  asbestos-covered  wire,  beaded  leads  or  mica  insulation  are 
thereby  avoided.  For  insulation  purposes  porcelain  insulators 
are  employed  throughout.  The  second  factor  of  note  is  the 
easy  manner  in  which  access  can  be  obtained  to  all  elements 
and  connections.  In  connection  with  boiling  or  stewing  pans, 
steaming  ovens,  water  ovens,  &c. ,  the  studs  fitted  to  the  bottom 
are  welded  in  the  case  of  steel  and  brazed  in  the  case  of  brass, 


^,  1,  and  Ij  k\V.  The  frame  of  the  fire  is  intended  for 
mounting  on  a  wall  bracket,  and  by  the  release  of  one  fly  nut 
the  front  of  the  heater  falls  forward,  and  thus  ready  access 
is  given  to  the  elements  for  replacements,  &c.  At  the  back 
of  the  heater  frame  a  flue  is  provided  to  prevent  the  possi- 
bility of  scorching  the  bulkhead  and  to  assist  the  radiation 
of  heat.  The  elements  are  of  the  Jackson  standard  type,  con- 
sisting of  a  wire  spiral  wound  upon  a  fireclay  former. 

MetropoUtan-Vickers  Electrical  Company. 

A  section  of  this  firm's  stand  is  set  apart  for  an  exhibit  of 
"  Cosmos  "  domestic  appliances,  includmg  "  Cosmos  "  radiant 
fires,  electric  irons,  kettles,  hot-plates,  grillers,  &c.  The 
"  Cosmos  "  radiant  fire,  which  fills  a  recognised  demand  for 
a  siibstantial  heating  appliance,  is  built  for  stability,  utility 
and  efficiency.  The  heavy  cast-iron  box  is  of  neat  design, 
beautifully  finished  in  black  enamel,  and  is  a  safeguard  against 
accidental  overturning.  The  heating  element  is  easily  removable, 
and  is  wound  on  a  cylinder  of  specially  manufactured  refractive 


Fig. 


-A  "Jackson"  Triple  Ship's  O.^lley  Range. 


and  the  liottoms  of  these  pans  are  not  pierced,  so  that  in  the 
event  of  their  being  boiled  dry  no  serious  damage  is  likely  to 
occur.  .During  the  war  we  understand  that  some  400  cooking 
ranges  and  ovens  were  supplied  for  use  in  H.if.  Navy,  together 
with  a  large  number  of  hot  cupboards,  urns,  boiling  plates, 
&c.,  and  it  is  interesting  to  note  that  this  apparatus  adequately 
stood  the  severe  conditions  of  sea  service.  Since  the  Armistice 
Jackson  appliances  have  been  supplied  for  cooking  and  heating 
purposes  for  two  boats  of  the  B.I. S.N.  Company,  and  in  four 
municipal  housing  schemes  Jackson  electric  cookers  have  been 
used.  At  present  negotiations  are  in  progress  for  installing 
cooking  ranges,  hot  cupboards,  steamers,  &c. ,  on  the  G.N. 
Railway  Companj''s  restaurant  cars. 

We  illustrate  (Fig.  7)  the  triple  ship's  galley  range 
of  standard  type.  This  range  can  be  supjilied  as  a  single, 
double,  triple,  or  larger  unit.  Each  oven,  being  a 
separate  unit,  can  be  readily  bolted  to  another  oven 
when  )>laced  in  position.  The  ovens  are  built  of  mild 
steel,  adequately  packed  with  heat  insulating  material. 
The  heating  elements  are  mounted  on  the  sides,  being 
supported  upon  specially  designed  frames  and  fitted  behind 
suitable  element  guards.  Connections  are  of  solid  rod  sup- 
ported upon  ])orcelain  insulators.  Above  the  ovens  is  mounted 
a  hob  containing  the  boiling  plates,  which  are  rectangular  in 
shape,  made  of  cast  iron,  and  having  the  top  surface  machined 
flat.  Kight  plates  12  in.  by  8  in.  are  fitted  on  this  range,  l)ut 
the  number  can  lie  varied  to  suit  requirements.  Fiddle  bars 
are  fitted  above  the  hob,  and,  when  required,  a  handrail  and 
pan  rack. 

Another  interesting  item  exhibited  was  an  electric  cabin 
heater  (Fig.  8),  the  frame  of  which  is  made  of  stainless  steel,  the 
loading  being  arranged  to  suit  requirements.    Standard  sizes  are 


Fig.  8. — View  of  Cabin  Heater. 
(Jackson  Electric  Stove  Ca) 

material,  which  quickly  attains  the  same  red  heat  as  the 
element.  This  heating  element  is  fixed  by  a  simple  screwed 
ring,  its  centre  coinciding  with  the  focus  of  the  para- 
bolic reflector.  In  this  manner  the  heat  is  radiated  in 
parallel  rays,  and  complete  protection  is  afforded  by  a  stout 
wire  guard.  The  reflector  is  of  solid  coppei-,  the  reflecting 
surface  being  highly  polished  and  lacquered,  while  the  back  is 
finished  matt  black.  The  reflector  is  fastened  to  a  pressed 
steel  bracket,  finished  in  black  enamel,  and  fitted  with  a  swivel 
and  trunion  movement,  which  allows  adjustability  and  control 
of  heat  rays.  An  ebonised  wood  handle  is  provided  for  carrying 
the  fire,  w'hich  is  readily  portable.  The  tenninals  are  protected 
bv  a  round  pressed  steel  guard. 

'The  kettles,  xthich  are  spun,  not  pressed,  are  constructed  of 
best  heavy-gauge  slieet-co))per,  and  are  supplied  either  in 
])olislied  copper  or  nickel-plated  finish  on  copper,  being  in  each 
case  i)ure  tinned  inside.  The  heating  elements,  of  nichrome 
resistance  wound  on  mica,  are  firmly  secured  to  the  bottom  of 
the  kettle  by  a  specially  designed  stud  making  a  mechanical 
and  water-tight  joint,  aiid  giving  an  even  distribution  of  heat. 
The  outeV  bottom  of  the  kettle  is  readily  detachable,  and  the 
elements  can  be  easily  re))laced  in  a  short  space  of  time.  The 
elements  themselves  are  not  connected  in  series,  so  that  in  the 
event  of  one  element  breaking  down  partial  heat  is  still 
obtained. 

All  "  Cosmos  "  domestic  appliances  are  fitted  with  the 
standard  "  Cosmos  "  sleeve  connectors,  which  are  built  on 
sound  engineering  lines  and  engage  with  pin  terminals  protected 
by  an  improved  type  of  metal  guard,  making  them  shock-)iroof. 
A  long  coil-spring  iiiotects  the  flexible  cable  and  eliminates 
strain  on  the  contacts.  It  is  impossible  to  touch  the  termin.Tl 
pins  when  the  connection  is  in  position. 
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Bdbiock  cb  Wilcox,  Lid. 

A  comprehensive  display  of  models  of  various  types  of  boilers, 
steam  plant  and  coal-liaudling  plant  is  shown  on  this  stand. 
Probably  of  chief  interest  to  the  electrical  engineers  is  the 
Babcock'ifc  Wilcox  patent  standard  hand-type,  water  tube,  steam 
boiler,  fitted  with  a  super-heater  and  chain-grate  stoker.  This 
plant  has  withstood  the  test  of  many  years'  severe  service  under 
widely  varying  conditions. 

^  The  coal  strike  and  consequent  coal  shortage  generally  caused 
attention  to  be  directed  to  the  use  of  small  coal  and  alterna- 
tive fuels.  In  both  directions  there  is  apparatus  of  interest 
on  this  stand.  Firstly,  the  Riley  Stoker  has  advantages  in 
connection  with  the  use  of  very  small  coal.  The  riddlings  are 
reduced  to  a  minimum,  and  tiie  admission  ports  for  air  supjjly 
are  so  arranged  that  the  percentage  of  coal  allowed  to  pass 
through  to  the  ash-pit  is  very  low.  A  self-sumping  arrange- 
ment breaks  up  the  ash  and  clinkers  discharged  from  the  front 
of  the  stoker  by  a  combination  of  circular  and  reciprocating 
motions.  Secondly,  the  question  of  alternative  fuels  is  covered 
by  the  exhibit  of  a  pressure-type  oil-hiel  burner  for  mounting 
on  the  furnace  front  and  v.'orking  on  a  forced  draught,  and  by 
an  oil-fuel  biirner  operating  with  steam  as  the  atomising  agent. 

British  Electric  Vehicles,  Ltd. 

A  novelty  at  this  stand  was  an  electric  battery  loco,  of  metre 
gauge,  capable  of  hauling  10  tons  on  the  level.  This  loco,  is 
suitable  for  use  in  works  or  metalliferous  mines,  and  the  model 
can  also  be  adapted  to  meet  the  ofBcial  requirements  for  use  in 
coal  mines.  One  charge  of  the  battery  gives  a  journey  service 
of  about  20  miles.  A  5  000  lb.  electric  truck,  named  the 
"  Super-Giant,"  also  attracted  interest.  It  is  a  soundly  con- 
structed piece  of  apparatus,  and  the  important  questions  of 
repair  and  adjustment  have  received  due  attention  at  the 
hands  of  the  designer.  The  wheels,  for  instance,  are  detach- 
able    without     interfering     with     the     roller     bearings.      We 


gear  and  fitted  with  specially  designed  electric  control.  The 
speeds  at  all  loads  are  changed  automatically,  and  are  equal 
to    those   of   steam   winches;    it   is   claimed   that    the   winch    is 


*  Fig.  9. — Electric  Locomotive  on  Cubve  on  Gradient  of 
1  IN  30  AT  Grotjdle  Olen,  Isle  op  Man.  (British 
Electric  Vehicles  Ltd.) 

illustrate  in  Fig.  9  an  electric  railway  loco,  built  by  this  firm, 
which  is  now  running  at  Grondle  Glen,  Isle  of  Man,  the 
illustration  showing  the  loco,  on  a  curve  with  a  gradient  of 
1  in  30. 

Boulton  &  Paul,  Ltd. 

Pumps  and  water  elevators  were  the  special  feature  of  this 
firm's  exhibit.  The  Turbo-Chaine-Helin,  which  is  designed  to 
lift  2  000  gallons  per  hour  from  a  well  300  ft.  deep,  and  will 
deliver  1  COO  gallons  per  hour  against  an  80  ft.  head,  was  the 
most  noticeable.  The  principle  involved  consists  of  the  revolu- 
tion of  an  endless  sjoiral  chain,  the  water  being  lifted  by  the 
rapid  movement  of  the  chain.  The  installation  and  upkeep 
charges  of  a  water  elevator  of  this  type  are  remarkably  low. 

Another  interesting  exhibit  was  the  "  Electrolite  "  1^  kW 
dynamo  set,  driven  by  j^arafiin  or  kerosene,  and  arranged  to 
start  with  a  small  quantity  of  petrol  or  light  spirit.  The  set 
is  very  compact,  and  has  a  self-contained  switchboard,  which 
provides  for  stopping  the  engine  when  the  batteries  are  charged 
or  in  case  of  fusing,  &c.  The  plant  can  also  be  used  as  a  power 
unit  for,  belt  driving,  when  the  dynamo  is  cut  out  of  action. 
Another  important  feature  is  that  while  the  batteries  are  being 
charged  the  line  voltage  of  the  house  lights  remains  constant, 
avoiding  any  risk  of  burning  out  the  lamps. 

Laurence,  Scott  <0  Company,  Ltd. 

An  interesting  exhibit  on  this  stand  was  a  4-ton  worm- 
geared  electric  deck-winch,  shown  in  Fig.  10.  It  consists  of  a 
variable   speed   re\ersing  motor  acting  through   a  silent   worm 


Fig.  10. — A  Laubence-Scott  Electric  Winch. 

"  fool-,  weather-,  and  rogue-proof."  The  winch  and  also  an 
electric  steering  gear  were  show-n  in  actual  operation.  Other 
features  of  interest  were  standard  niotors  for  continuous 
running,  automatic  starters  and  regulators,  barrel-type 
starters  for  engine-room  auxiliary  machinery,  an  auto-starter 
with  locked  shunt  regulator,  and  master  controller,  &c. 

Siemens  Brother^  't  Company. 

The  electrical  engineer  interested  in  the  apparatus  required 
for  the  electrical  control  o(  ships  will  find  much  to  attract  him 
at  this  stand  in  .the  form  of  telegraph  appliances,  loud-speaking 
telephones,  helm  indicators,  revolution  counters,  depth  and 
speed  indicators,  and  small  wireless  sets  of  the  cabin  type.  On 
the  other  hand,  there  is  a  most  complete  set  of  pyrometric  and 
thermometric  a))pliances,  temperature  recorders,  &c.  In  addi- 
tion, a  range  of  Siemens'  cables  of  aU  types  are  shown,  together 
w-ith  incandescent  electi-ic  lamps,  fittings,  heating  and  cooking 
appliances,  &c.  Whilst  in  the  main  the  appeal  is  of  a  marine 
character,  there  is  much  to  interest  the  landlubber,  be  he  a 
specialist  in  metallurgy,  steam,  or  a  purely  electrical 
entliusiast. 

The  loud-speaking  telephones  comprise  a  system  of  connections 
which  enables  them  to  be  operated  by  batteries  only,  and  the 
current  used  is  so  small  that  in  the  ordinary  w'ay  a  set  of 
Siemens'  inert  batteries  will  last  twelve  months  on  this  service, 
and,  further,  the  batteries  do  not  deteriorate  in  stock. 

The  cabinet  type  wireless  sets  are  intended  for  use  on  small 
vessels  for  connecting  the  ships'  mains  if  available,  or  a 
■3  kW  d.c.  generator  can  be  supplied  for  the  purpose.  The 
transmitter  is  operated  from  a  50  V  battery  of  accumulators, 
which,  under  Board  of  Trade  rules,  must  be  installed  outside 
the  operating  or  living  rooms.  The  motor  generator  consists  of 
a  d.c.  motor  driving  a  500-cycle  3  kW  generator.  The  excita- 
tion circuit  comprises  four  specially  insulated  glass  condensers, 
an  inductance,  a  quenched  .spark  gap,  and  an  aerial  lengthening 
vai'iometer  enabling  the  wave  length  emitted  to  be  very 
accurately  adjusted.  An  aural  receiver  with  contact  detector 
is  employed,  has  a  wave-range  of  from  200  to  2  000  metres,  and 
jjrovides  a  vvide  range  of  variation  of  coupling,  enabling  very 
exact  tuning  to  be  made.  A  valve  amjjlifier  set  can  be  fitted 
if  required. 

.4.1  Manufacturing  Company. 

A  unique  and  attractive  feature  of  this  company's  exhibit  is 
that  the  panels  of  the  fence  around  their  exhibit  is  made  up 
entirely  of  a  great  variety  of  applications  of  welding ;  spot 
welding,  seam  welding  and  butt  welding  samples  have  been  so 
ingeniously  contrived  as  to  form  pai'ticularly  attractive  panels. 
Special  attention  is  diawn  to  the  butt  welding  of  the  angle 
irons  that  form  the  frame  of  one  of  these  fences.  They  are 
exhibiting  their  No.  2  spot  w-elder,  which  is  especially  adapted 
"tor  light  repetition  work  in  the  hollow-ware  trade,  toy  and 
other  industries  of  that  character,  as  it  is  designed  with  a 
view-  to  getting  into  very  awkward  places  and  being  o])erated 
by  young"  girls  at  a.  remarkably  high  rate  of  speed.  There  is  a 
double-face  plate  enabling  the  lower  arm  to  be  adjusted  to  a 
range  of  positions  in  relation  to  the  u]5per  arm,  and  the  uj^per 
arm  itself  is  provided  with  an  excejjtionally  long  electrode,  so 
that  it  can  be  radiused  and  thrown  inwards  and  outwards  to 
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accommodate  any  special  shaped  arm  that  may  be  i-equired  at 
the  bottom.  Two  seam-welders  are  shown,  one  for  doing  the 
longitudinal  sides  of  drums  and  the  other  for  doing  the  circum- 
ferential welding  round  the  two  ends  of  the  drums.  These 
machines  are  provided  with  particularly  ingenious  jigs  that 
hold  the  drum  parts  rigid  in  position,  ensuring  ab.solute 
uniformity  of  size  and  perfect  results. 

Vicmier  Electric  Weltliiifi  Comiiajiij.  ^ 

This  company,  which  specialises  in  electric  welding  plants, 
were  exhibiting  a  number  of  petrol  or  oil-driven  generator  sets. 
The  special  feature  of  the  design  of  these  plants  is  that  the 
wasteful    use   of    series   resistances   in    the    welding   circuit    is 


50,  thus  eliminating  danger  from  shook  when  alternating 
current  is  used  in  shipyards.  The  weight  of  the  machine  is 
only  3^  cwt.  complete. 

Farsiins  Motor  Company,  Ltd. 

Three  paraffin-driven  electric  generating  sets  were  exhibited — 
one  land,  one  marine,  and  the  third  marine  auxiliary  type. 
The  first  two  have  four-cylinder  engines  and  the  latter' a  two- 
cylinder  engine.  Those  interested  in  paraffin  and  petrol 
engines  for  industrial  purjwses  generally  would  do  wfell  to 
ins))ect  these  engines  carefully.  It  should  be  noted  that  the 
firm    has   now    placed    on    the    market    an   engine   suitable    for 


Fie.    11. — Gexer.\l  Akr.\xgemext  and   Connection   Diagk.^m  of  the  Pkemiee 

Motor    Generator    Set    with     Patent    Reactance     and     Switchboakd     for 

Electric  Welding. 


obviated.  A  diagr;im  of  connections  for  this  plant  is  reproduced 
in  Fig.  11.  The  machine  is  fitted  with  regulators  giving  various 
welding  speeds,  so  that  graduations  suited  to  a  large  variety  of 
work  may  be  obtained.  The  plant  is  water-cooled  and  designed 
to  give  perfect  cooling  and  efficient  results.  The  hard-drawn 
copper  jaws,  which  permit  of  ready  and  easy  replacement,  can 
be  made  in  various  shapes  according  to  requirements.  The 
transformer  embodied  in  the  machine  can  be  wound  to  suit  any 
single  phase  alternating  current  from  40  to  60  cycles  and  from 
100  to  500  V.  In  the  case  of  a  polyphase  supply  the 
machine  can  be  connected  up  to  one  phase  of  the  circuit.  A 
view  of  the  latest  type  of  welder  is  given  in  Fig.  13. 


AJUnj  W'chHiifj  Processes,  Ltd. 

This  firm,  who  make  a  speciality  of  electric  arc  welding  plant, 
were  showang  three  new  types  of  equipment.  One  is  a  petrol- 
driven  electric  arc  welding  set,  absolutely  self-contained, 
claimed  to  be  the  lightest  and  most  efficient  on  the  market, 
which  is  shown  in  Fig.  12.  The  other  is  a  motor  generator  set, 
specially  designed  to  meet  tramway  engineers'  requirements. 
Both  sets  are  enclosed  in  sheet-metal  covers.  Water-tight 
instruments  and  switchgear  are  fitted  on  the  ends  of  the  steel 
enclosures  ;  thus  the  whole  presents  a  compact  and  symmetrical 
appearance,  and  could  be  used  in  the  open  without  anv  other 


Fio.  12. — The  .\.  "VV.  I'.  Motor  (iKNERATOR  Arc  Welijino  I'lant. 

covering.     A  new  type  of  arc  welding  plant  was  also  on  view, 
the  special  advantage  of  which  is  that  the  voltage  used  is  only 


Fw.  13.— The 

Latest     Premier 

Electric 

Welder. 


running  on  alcohol,  alcohol  benzol,  &c.,  mixtures.  The 
company's  very  complete  and  illustrated  catalogue  gives  full 
particulars  and  details  as  to  weights,  shipping  measurements 
and  everytliing  required  by  the  overseas  buyer. 

Breckiip.il,  Miinro  il  lioyers,  Ltd. 

The  chief  item  of  attraction  at  this  firm's  stand  was  a  work- 
ing model  showing  the  application  of  the  B.,  M.  and  R.  auto- 
matic trolley  reversers.  The  chief  points  about  these  reversers 
lire  extreme"  simplicity,  immunity  from  damage  to  the  trolley 
head  or  trolley  wire,  low  first  cost,  and  additional  safety  for 
the  public  and  tramcar  operatives.  There  was  also  exhibited 
a  full  range  of  overhead  equipment  fittings,  current  collectors 
lor  electric  cranes,  &c. 

T/ic  Carron  Cot»i)(iitij. 

The  < 'arron  ( 'ompany's  wide  range  of  products  naturally  pro- 
\u\e  much  that  interests  the  enquirer,  no  matter  what 
particular  branch  of  the  profession  he  specialises  in.  Electrical 
iiiHii  will  find  that  electric  cooking  and  lieating  on  board  ship 
lias  received  due  prominence  on  this  stand.  Here  are  to  be 
seen  an  ordinary  electric  galley  range,  which  is  of  strictly 
marine  character,  and,  in  addition,  a  representative  display  of 
I  arron  electric  appliances  for  use  in  restaurants,  hotels,  &c. , 
such  as  steaming  ovens,  fish  friers,  boiling  pans,  grills,  toastei-s, 
and  a  number  of  patterns  of  electric  fires. 

W.  <l-  T.  Arcry,   Ltd. 

This  firm's  exhibits  will  arouse  interest  in  those  concerned 
with  the  mechanical  testing  of  materials.  Among  the  smaller 
machines  is  a  new  type  of  crankshaft  balancing  machine,  which 
has  several  points  of  interest.  Their  |)atent  connecting  rod- 
balancing  machine  has  been  improved  with  the  idea  of  getting 
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quicker  operation,  and  an  example  of  the  latest  design  is  being 
shown.  Examples  of  their  well-known  "  Izod  "  impact  testing 
machine  and  their  lever  type  Brinell  hardness  tester  were  also 
on  view.  As  regards  the  Brinell  test,  the  firm  are  showing 
a  new  apparatus  in  the  form  of  a  special  calibration  level,  which 
can  be  ajiplied  to  most  Brinell  machines  for  proving  their 
accuracy.  The  need  for  checking  the  accuracy  of  Brinell 
machines  generally  is  appreciated  by  most  engineers,  but 
hitherto  there  has  not  been  ajjparatus  which  will  apply  a  dead 
load  test. 

■J.  G.  Statter  <t  Company. 

ilessi's  J.  G.  Statter  &  Company  are  exhibiting  a  100  k\V 
Westminster  Transformer  having  a  ratio  of  10  000  V  to  400  V. 
The  transformer  is  shown  out  of  its  tank,  thus  facilitating  the 
inspection  of  all  coils,  connections  and  insulation.  The 
general  design  and  workmanship  are  worthy  of  the  attention 
of  those  readers  who  visit  the  exhibition. 

The  London  Electric  Firm. 

The  London  Electric  Firm's  interesting  display  of  search- 
lights and   projectors   attracted   a   large   amount   of    attention. 


-Typical  London  Electric  Firm 
Worm  Reduction  Gear. 

but,  in  addition,  we  noticed  a  range  of  flexible  couplings  and 
a  compact  worm  reduction  gear.  The  latter  is  a  totally 
enclosed  gear,  mounted  in  a  cast-iron  casing  and  running  in  an 
oil  bath,  Fig  14.  The  Electric  Heating  Company,  of  Croydon, 
were  showing  on  the  same  stand  a  full  range  of  electric  irons  and 
kettles. 

The  Record  Engineerinr/  Comixiny,  Ltd. 

In  addition  to  paraffin  and  petrol  engines,  this  firm  are  show- 
ing complete  electric  lighting  sets  for  land  and  marine  use. 
An  interesting  fitting  to  these  engines  is  the  S.A.  Impulse 
starter,  which  obviates  the  use  of  accumulators.  In  this 
apparatus  the  magneto  armature  is  temporarily  arrested  by  the 
action  of  pulling  a  pawl  into  engagement  with  the  armature 
plate,  which  is  attached  to  the  armature  spindle.  The  action 
of  arresting  the  rotation  of  the  armature  causes  a  spiral  spring 
inside  the  starter  to  be  wound  up,  as  a  result  energy  is  stored 
in  the  spring  until  such  time  as  a  cam  disengages 
the  pawl  from  the  armature  plate.  When  this  disengagement 
has  occurred  the  spring  imparts  a  rapid  impulse  to  the 
magneto  armature  equivalent  to  revolving  the  armature  at 
500  revs,  per  min.,  thus  producing  the  required  spark  in  the 
cylinder.  The  spiral  spring  is  so  arranged  that  after  the  im- 
pulse has  taken  place  the  armature  plate  and  cam  casing  are 
spring-locked,  so  that  the  ordinarv  timing  of  the  magneto  is 
maintained  and  the  starting  device  functions  purelv  in  the 
manner  of  an  ordinary  coupling.  Immediately  the  engine 
revolves  under  its  own  power,  the  pawl  is  thrown  out  of  opera- 
tion, and  it  is  impossible  for  the  impulse  starter  to  come  into 
operation  once  the  engine  is  running. 

Johson  (f:  Beckivith. 

The  main  item  of  interest  on  this  stand  is  the  "  Cornhill  " 
potato  washing  and  peeling  machine,  which  is  electrically 
driven  and  capable  of  peeling  15  lb.  of  potatoes  in  less  than  a 


minute.  All  the  vital  parts  are  built  above  the  body  of  the 
machine,  thus  securing  absolute  freedom  from  water  and  dirt. 
Among  other  exhibits  are  the  "  Saxon  "  grinding  outfit  and 
the  "  (,'oburn  "  system  of  overhead  runway. 

Aufumatic  A-  Electric  Furnaces,  Ltd. 

Those  interested  in  steel-hardening  processes,  particuLirly  in 
relation  to  small  tools,  dies,  &c. ,  would  be  well  advised  to 
devote  time  to  inspect  the  furnaces  exhibited  by  this  firm.  All 
these  furnaces  are  practically  automatic  in  action,  the  Wild- 
Barfield  indicator  showing  the  exact  moment  when  the  furnace 
charge  reaches  its  critical  temperature.  A  special  safety  device 
has  been  introduced,  and  by  means  of  this  device  current  is 
immediately  cut  off  should  a  temperature  be  reached  which  is 
liable  to  injure  the  windings  of  the  furnace. 

I'iic  "  Hofpoint  "  Electric  Ap]}Hances. 

A  complete  range  of  these  well-known  appliances  was  shown, 
including  both  the  lighter  articles,  such  as  irons,  toasters,  coffee 
percolaters,  &c. ,  and  also  a  dishwasher  and  clothes-washer. 

Mi.'icellan eous  Exhibit.^. 

Among  other  exhibits  of  interest  to  the  electrical  engineer 
were  the  following: — Benn  Brotliers,  Ltd.  (technical  publi- 
cations); Leeds  Electrical  Construction  Co.,  Ltd.  (rivet 
heaters  and  electric  furnaces)  ;  Ozonair,  Ltd.  (ventilating 
and  deodorising  appliances) ;  De  Laval  Steam  Turbine  Co. 
(power  plant)  ;  Evershed  &  Vignoles,  Ltd.  (electrical  instru- 
ments, ships'  indicators,  revolution  counters,  &c.)  ;  Telephone 
Iffg.  (-'ompany,  Ltd.  (intercommunicating  telephones)  ;  (.'lark. 
Chapman,  &  (.'ompany,  Ltd.  (pumps);  Edison  Accumiuaru's 
(secondary  batteries)  ;  Vickers-Petters,  Ltd.  (marine  semi- 
Diesel  engines,  electric  lighting  sets,  &c.)  ;  Aster  Engineering 
Company,  Ltd.  (petr»l-electric  generating  sets);  Yorksliire 
Copper  Works,  Ltd.  (tubes);  Campbell  &  Isherwood  (switcii- 
boards,  generating  sets,  motors,  &c. ). 


The    Trolley    Omnibus   in    America. 

An  e.xperiment  is  being  made  in  Richmond  (Virginia),  a  town 
that  claims  to  be  the  first  to  employ  the  overhead  trolley  system 
of  traction,  in  the  use  of  a  new  kind  of  vehicle  termed  the 
"  troUibus."  According  to  the  "  Electric  Railway  Journal,"  for 
about  a  mile  of  route  along  Floyd-avenue  a  negative  wire  has  been 
installed,  so  that  the  'bus  really  supplements  the  rail  service  on 
that  part  of  the  route.  Among  the  reasons  for  supplementing  the 
car  service  was  the  demonstration  of  the  ease  with  which  the  railless 
vehicle  could  manoeuvre  in  traffic  as  well  as  to  compare  its  cost  cf 
operation  and  popularity  with  other  transportation  methods.  The 
"  troUibus"  resembles  the  one-man  prepayment  car,  as  each  has  the 
same  seating  capacity,  combines  several  of  the  good  featm-es  of 
light-weight  body  construction,  electric  motor  drive,  mechanical  door 
control,  and  prepayment  fare  collection  with  the  flexibilitv  of  the 
automobile  chassis,  and,  to  some  extent,  the  mobility  of  the  self-pro- 
pelled vehicle.  By  its  means  the  railway  company  hopes  to  be  able 
to  combat  free-lance  competition  with  'a  minimum  of  investment 
and  cost  of  operation. 

Since  there  are  no  rails  to  complete  the  electric  circuit,  two  over- 
head wires  are  used.  Cushion  wheels  are  used  exclusively.  On  these 
wheels  are  mounted  solid  rubber  tyres  of  the  caterpillar  type.  Power 
is  furnished  by  a  standard  ball-bearing  ventilated  railway  motor,  a 
'  type  largely  used  for  driving  safety  ears.  The  motor  is  so  supported 
between  the  side  frames  that  it  'can  be  directly  connected  to  the 
propeller  shaft  in  the  same  manner  as  an  automobile  gear  drive- 
shaft  is  connected.  By  pressing  on  the  pedal  lever,  which  is  mounted 
in  all  respects  similar  to  the  motor-car  clutch  foot-pedal,  the  driver 
can  actuate  the  controller  point  by  point  by  alternately  applying 
and  releasing  the  pressure. 

Power  is  taken  from  the  two  overhead  wires  by  a  specially 
designed  collector,  which  has  two  sliding  shoes.  The  operator  can 
manoeuvre  this  collecting  mechanism  from  inside  the  "  trollibus." 
A  vertical  wheel  which  actuates  a  lever  operates  against  the  tension 
spring  and  makes  it  possible  when  one  'bus  vehicle  passes  another, 
utilising  the  same  trolley-wires,  to  clear  the  line  and  allow  one  'bus 
to  proceed.  Afterwards  the  current  collector  can  be  replaced  on 
the  wire  and  the  trollibus  proceed  on  its  run.  When  necessary  or 
desirable,  as  on  returning  to  the  car  house  at  night  or  for  repairs,  it 
can  be  made  to  operate  on  a  standard  800  V  trolley  circuit.  A  short- 
circuiting  sliding-contact  trolley  shoe  is  inserted  in  the  collector, 
which  provides  the  positive  side  of  the  circuit.  To  get  an  earth  or 
complete  the  circuit  a  metal  shoe  is  fastened  to  the  body  frame  and 
dragged  along  the  top  of  the  earthed  track  rail.  By  this  means 
it  has  been  found  possible  to  operate  the  vehicle  at  a  speed  of  eight 
or  nine  miles  per  hour. 

By  order  of  court,  dated  Sept.  8,  Mr.  H.  S.  Mackay,  of  4-5, 
Copthall-avenue,  E.G.,  has  been  appointed  receiver  of  all  the 
rights  of  the  Electrolytic  Copper  Company,  Ltd.,  under  an  agree- 
ment, dated  Nov.  24,  1915,  with  the  Mackay  Copper  Process 
Company,  and  in  the  patents  and  applications  for  patents  mentioned 
therein.  The  Electrolytic  Copper  Company,  Ltd.,  is  incorporated  in 
Guernsev. 
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Negatron.* 


iQlritJuirtinn. 
The  iilfa  Ol  a  negative  resistnnco  U-came  fiiiniliiii  in  19  *K  wlu-n 
l>udilcll  first  tlistiiictly  iiitinmt«i  how  the  are  produceti  ostnllatinns. 
Siiix-  that  date  the  arc  has,  for  many  puriw«ses.  l)eeomc  ii\e  chief 
iinMii-  i>f  eomniuiui-alini:  hy  wireK-sti  inros*  lung  distances.  There 
in  .  lii'wcver.  ««>  fur.  only  two  di'victs  whiili  have  been  shown  to 

-  ,1.  I\ial  st:itii'  negative  resistance 

•■li^tics    enabling   high  frequency 

iii.ms  to  lie  nro«Jiictxl.     Thesi- are 

tlif  lire  an<l   what   has   l>een  callinl  the 

liynatron  ;  of  thesi-.  the  arc  undoubte<lly 

prefers  medium  frequencies. 

The  neuti-alisation  by  moans  of  n 
iicirative  resistance  of  the  ordinary 
itsistancc  of  a  circuit  enables  signals 
I'f  all  kinds  to  Im-  greatly  amplified, 
and  makes  it  W)ssible  to  c\it  down  the 
resistance  of  long  stretches  of  tele- 
L:ruph  cable.  The  chief  use  of  o  nega- 
tive resistance  valve,  however,  is  in 
the  production  of  continuous  oscil- 
Intiuns  for  us*-  in  wireless  transmission 
or  reception  by  the  l)eat  method. 

The    Nctatron. 

The  principle  on  whiih  this  device 
works  is  briefly  as  follows:  A  tliermi- 
iiiiic  valve  is  arranged  with  two  Hat 
iiniHles  one  on  each  side  of  a  Klanient. 
hjich  aiKxle  is  connected  through  an 
iinode  battcPk'lo  the  tilament  so  that 
the  electrons  emitte<l  by  the  incan- 
descent tilament  are  distributed  equally- 
l«-tweenthetwo  anodes.  A  control  elec- 
trinU-,  f.y.,  a  flat  grid,  is  also  arranged 
within  the  valve  between  the  tilament 
.ind  one  of  the  anodes.  This  latter 
amxle  will  Ije  called  the  "  diversion 
iiikmIc."  while  the  tirst  one  will  be  called 
the  ■■  main  anode."'  By  suitably 
arranging  the  relationship  Ijetween  the 
ele<-tron  emission  and  the  anode  vol- 
tages, we  may  obtain  a  saturation 
ctTect-  When  the  main  anode  voltage 
is  inere-.»se<l  the  grid  potential  is  increa.sed,  electrons  are  diverted 
from  the  main  anode  and  the  main  anode  current  decreases. 
Hence  the  negative  resistance  effect. 

Theory  of  the  Action. 
Kitf.  I  illustnites  the  negatron  valve.  Its  action  will  be  best 
undirstood  fnim  Fig.  '2.  wlii<-h  sho«s  negative  resistance  character 
ittic«.  H4-iH.-«-n  the  anode  A,  and  the  filament  F  is  a  battery  H, 
and  two  l<-rnnnalH  I.  N  .\  milli-ammeter  may  also  be  connected. 
The  anode  i.-i  cunnerted  through  a  battery  \i  to  the  grid  (J.  This 
wrves  to  k<-«-p  the  u'rid  at  a  suitable  potential,  preferably  slightly 


COTT-TAUGART. 

the  current  to  .V^  will  iitcrease.  The  elections  which  go  to  .A.,  must 
come  from  thos<'  which  would  have  gone  to  the  anode  .V,.  There  is, 
therefore,  a  diversion  of  elections.  If  the  .A,,  anode  current  increases 
the  .-V,  anode  ctinent  must  tlecrcase.  and  conversely.  This  elTecf  is 
conditional  on  the  existence  of  saturation  in  the  valve.  There  are 
two  ••iTects  which  govern  the  A,  anode  current.  The  inerea.sc  in 
the  A,  anode  potential  tends  to  increase  the  A,  anode  current  ;  (he 
diversion  effect,  however,  tends  to  decrease  the  A,  niiodc  ciurent. 
Hut  the  dominant  effect  is  to  inerea.sc  the  A,  nnoilc  current.  Thus 
■the  negatron  acts  as  a  negative  resistance. 


Ki.).  1.— O.sii  FoKJi  t 
NioATHON  Valve. 


.'IRCCIT    SKOWI.SO    the    .VcTION   of   the    NEOATBiiN. 


negative.  Between  F  and  the  diversion  anode  A.  is  a  second 
battery  H_  Both  H,  and  H.  are  usually  of  alx>ut  6I»  volts,  but 
their  values  are  not  verj-  important  provided  that  the  current 
supplied  to  the  filament  F  may  be  adju8te<l  to  produce  the  saturation 
effect-  Now  if  we  increase  the  volUge  of  H,,  we  should  normally 
exp«-ct  the  current  to  .\,  to  increase,  but  as  the  potential  of  A, 
increases  so  dfKs  that  of  the  grid  O.     Since  (i  becomes  more  positive 

•  Abstract  of  a  I'apcr  on  '  The  Negatron :  A  New  Negative  Resistance 
Device  for  Use  in  Wireless  Telegraphy."  read  licforc  Section  G  of  the 
British  Association  at  Edinburgh,  Sepicmber,  1921. 


CharactcriHtic    Curves    of  the    Ncgutron. 

The  above  explanation  is  borne  o\il  by  characteristic  curves 
obtained  with  the  negation,  throe  of  which  curves  are  shown  in  Fig.  li. 
The  cmvcs  bring  out  clearly  the  "  i-obbing "  action  which  the 
negatron  utilises.  The  top  curve  shows  that  the  negative  resistance 
effect  is  obtaine<l  while  the  valve  is  sjiturated.     Tlie  curve  is  onlv 
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usi-d  along  its  downward  sloping  portion  and  ^oscillations  will  only 
be  produced  when  the  main  anode  and  grid  ])ot<nliiils  are  at  suitahlo 
values.  In  practice,  the  grid  iiotcntial  is  usiinlly  slightly  negative 
and  no  grid  voltage  adjust nienl  is  necessary. 

Applications    of    the    Nc|[alron. 

The  main  use  of  the  device  is  as  a  generator  of  contiinious 
oscillations  for  the  transmission  or  reception  of  continuous  waves. 
It  may  be  used  for  receiving  spark  signals  by  reducing  the  effect 
of  positive  resistance.  As  a  local  oscillat«.r  it  is  exceedingly  con- 
venient as  it  will  oscillate  on  all  ranges  from  (HHl  m.  to  2(t  IKK)  m. 
(the  usual  commercial  range)  without  any  conii)licated  swjtchmg 
arrangements.  The  circuit  arrangements  are  the  same  as  those  in 
Fig.  2,  except  that  the  two  batteries  are  replaced  by  a  single  one  H 
of  about  60  volts.  The  main  anode  is  conne<;ted  through  a  leaky 
grid  I  ondens«-r  U>  the  grid  C.  a  resistance  R,  being  connected  across 
grid  and  filament.  This  leaky  grid  condenser  mi^rely  re])lace«  the 
battery  for  the  purposj-  of  avoiding  a  Iiigh  positive  grid  itotcntinl. 
The  filament  F  is  heated  l.v  <urrent  from  the  (1  V  accumulator 
through  a  rheostat  of  about  7  O  resistaiu c.  which  is  adjusted 
until  continuous  oscillations  arc  proibiccd.  The  diversion  anode 
circuit  plays  no  jiart  other  in  the  circuit  than  as  a  path  round  which 
electrons  arc  shunted.  The  A...  anode  current  produces  no  eliect 
whatever  on  the  oscillatory  circuit. 

'In  the  original  J'aper  the  author  demonstrates  by  means  of  curves 
that  the  negatron  only  os<illate8  over  a  given  range  of  filament 
current.  The  negative"  resistance  effect  disappears  completely  when 
the  filament  current  is  aljove  O-rjV.o  A.  Likewise,  it  disapicars 
for  another  reason  when  the  filament  current  is  very  snjall. 
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Reviews. 


Principles  of  Radio  Communication.  By  J.  H.  More 
fKOFT,  assisted  bv  A.  I'iXTO,  a-icl  W.  A.  Curry.  (London: 
Chapman  \-  Hall,  Ltd.)     Pp.  x. -f- Ii:!."). 

The  iDublication  of  an  advanced  text-book  on  general 
wireless  telegraphy  is  opportune.  Whilst  many  first-class 
books  have  recently  been  published  dealing  with  the 
theiTuionic  valve,  and  particular  systems,  very  little  has 
appeared  regarding  general  progress  in  other  branches  of 
radio-telegraphy  during  the  years  of  the  war,  siich  as  arc 
work,  problems  of  radio-transmission,  &c.  If  we  consider 
what  may  be  regarded  as  "  standard  "  text-books,  we  find 
only  two  first-class  books,  one  English  and  one  German, 
both  biased  in  different  directions  and  both  originally 
published  long  before  the  war.  Although  periodically 
revised,  they  still  contain  a  great  deal  of  data  which  time 
has  shown  to  be  unimportant,  and  they  lack  the  extensive 
revision  necessitated  by  preseut-day  practice. 

The  present  book  will  undoubtedly  take  its  place  as  the 
most  modem  "  standard  "  general  text-book,  and  as  such, 
it  is  an  extensive  summai-y  of  modem  papers,  some  of  which, 
such  as  those  from  the  proceedings  of  the  American 
Institute  of  Radio  Engineers,  are  not  easily  available  to  the 
average  wireless  reader.  Others,  such  as  those  from  "  Die 
Jahrbuch  dor  drahtlose  Telegraphic  "  are  only  available 
to  engineers  able  to  read  German. 

Unlike  most  wireless  books,  it  is  quite  impartial  and 
does  not  consist  merely  of  a  biased  description  of  one 
particular  system.  Dealing  with  the  work  in  detail,  the 
first  chapter  is  an  extensive  one  of  110  pages,  and  comprises 
a  very  complete  treatment  of  general  electrical  theory 
leading  up  to  problems  of  resonance  with  coupled  circuits. 
The  second  chapter  deals  with  considerations  of  resistance, 
inductance  and  capacities  with  reference  to  high  frequency 
technology,  and  has  a  place  in  a  book  of  this  nature, 
although  of  minor  importance,  in  practice.  The  third 
chapter,  entitled  :  "  General  View  of  Radio  Communica- 
tioai  "  falls  short  of  the  general  high  standard  of  the  book, 
unless  read  in  conjunction  with  Chap.  IX.  on  "  Antenna 
and  Radiation,"  and  both  chapters  might  well  have  been 
extended  to  include  the  large  amount  of  work  on  wireless 
propagation  to  be  found  in  Vol  XII.  of  the  German 
"  .lahrbuch."  The  book  also  lacks  complete  references  and 
bibliography,  for  example,  the  natural  wavei-lengths  of 
various  aerial  types  given  on  p.  760,  are  undoubtedly  those 
determined  by  Miessner,  as  given  on  p.  270,  Vol.  XIV.  of 
the  "  Jahrbuch,"  and  it  would  have  added  toi  the  usefulness 
of  the  book  if  a  reference  had  been  given  instead  of  "  it.  has 
been  found,"  since  other  technologists  may  dififer  from  this 
data.  Chap.  IV.  on  the  "  Laws  of  Oscillating  Circuits  " 
is  good.  On  p.  298  the  author's  .statement  that  oil 
condensers  are  not  much  used  in  general  practice  is 
erroneous,  and  on  p.  314,  the  statement  that  the  quench- 
spark  gap  requires  for  its  action  the  formation  of  an 
oxide  on  the  electrodes,  is  entirely  wrong,  as  is  his 
statement  that  the  spark  takes  place  in  an  air-tight 
chamber  (this  being  only  approximately  the  case  in  prac- 
tice). Silver-faced  electrodes  are  mostly  employed  in 
practice  and  not  copper  electrodes,  such  as  the  author 
describes.  The  silver  electrodes  always  retain  their  oxide, 
which  does  not  disappear  on  a  further  working  as  the  author 
states  is  the  case  with  copper  electrodes.  Chap.  V.  on 
"Spark  Telegraphy,"  does  not  require  further  comment,  ex- 
cept to  state  that  it  is  well  done.  Chap. VI.  on  "Vacuum 
Tubes"  is  in  general  very  good,  but  the  author's  hydrostatic 
analogy  of  the  thermionic  valve  is  not  very  helpful,  whilst  his 
analogy  of  the  action  of  the  valve  as  an  oscillator  to  a  violin 
string  and  bow,  is  one  of  the  most  helpful  the  reviewer  has 
met.  This  chapter  is  one  of  the  best  present-day  treatments  of 
valves  yet  written,  and  whilst  somewhat  overladen  with 
ordinary  characteristic  curves,  has  a  great  many  useful 
diagrams.  An  omission  is  the  treatment  of  the  effect  of 
phase  to  valve  circuits  giving  rise  to  a  phenomenon  called 
by  the  Gennans  the  "  Ziehen  "  effect,  which  in  practice 
gives  rise  to  great  irregularities,  and  which  has  been  recently 


extensively  treated  mathematically  by  IMoller  and  others. 
The  chapter  on  "  Continuous  Wave  Telegraphy  "  is  good, 
and  contains  much  recent  information,  but  possibly  the 
modern  static  high-frequency  generator  of  the  Arco  type, 
which  is  being  more  and  more  applied  abroad  for  high-power 
stations,  could  profitably  have  been  more  extensively  treated 
than  the  older  Alexanderson  machine,  which  owing  to  its 
limitations  has  been  less  extensively  used  for  long  distance 
work.  The  Marconi  multi-gap  continuous-wave  method 
is  somewhat  scantily  treated,  possibly  owing  to  the  author's 
remark  that  this  not  used  to  any  great  extent. 

The  author's  efficiencies  of  various  C.W.  generators  on 
p.  619  are  much  higher  than  those  usually  given,  and  in 
the  case  of  the  static  frequency  charger  the  efficiency  of 
86  per  cent,  for  a  28  kW  transformer,  presumably  relates 
to  Taylor's  tripler,  which  has  not  been  applied  to  practical 
transmission  when  circuit  losses  would  probably  reduce. 

The  chapter  on  "Radio-Telephony"  is  extensive,  and  com- 
pares well  with  the  usual  "  stepmotherly  "  treatment  of 
this  subject.  Alexanderson's  modulation  method  is  well 
done,  but  the  Kuhn  control  system,  w^hich  has  been  exten- 
sively used  in  actual  practice  is  omitted.  The  Heising 
method  of  modulation  on  p.  664  is  not  unknown  to  the 
British  Air  Force  under  the  title  of  "  choke-coil  control." 
Chap.  X.  on  "  Waveraeters  and  thedr  use,"  is  of  practical 
value  and  veiy  extensive. 

The  numerous  line  drawings  are  excellently  produced,  but 
the  half-toiies  are  few,  and  in  general  poor. 

The  above  criticisms  refer  to  points  of  only  secondai7 
importance  and  are  not  intended  to  detract  from  the 
undoubted  value  of  this  volume,  which  can  be  strongly 
recommended  to  all  those  wishing  to  possess  a  well-written, 
comprehensive,  up-to-date  text-book  of  radio-telegi-aphy. 

B.  ,T.  L. 


Shorter    Reviews. 

Tidal  Power.  By  A.  M.  A.  Strcbbn,  O.B.E.,  A.M.  Inst.  C.E. 
(London:  Sir  Isaac  Pitman  &  Sons,  Ltd.)  Pp.  xii. -|- 1 1  .j. 
I's.  6d.  net. 

In  this  little  book  the  author  indicates  some  of  the  possibilities 
opened  up  by  the  use  of  tidal  power,  the  various  difficulties 
which  have  to  be  faced,  some  possible  systems  of  development, 
and  the  further  research  work  that  appears  necessary.  As  he 
points  out,  the  siibject  cannot  be  dealt  with  exhaustively  in  a 
smaU  primer,  but  he  aims  at  stimulating  interest  in  a  subject 
which  is  likely  to  attract  a  considerable  amount  of  attention  in 
the  near  future.  He  certainly  ought  to  succeed  in  this  aim,  for 
he  has  presented  the  main  outlines  of  the  subject  simply  and 
attractively,  and  we  can  recommend  the  book  to  all  who  wish 
to  be  acquainted  with  the  general  outlines  of  the  subject. 

In  addition  to  chapters  on  Tides,  Measurements,  Potential 
Tidal  Power,  Systems  and  Preparation  of  Projects,  the  author 
also  deals  with  the  financial  side.  May  we  point  out  an  error — 
a  misprint — at  the  foot  of  page  17,  where  kilowatt-hours  are 
given  as  the  product  of  acre-fed  and  head -of  iratrr  in  feet? 
For  "  acre-feet  "  should  be  read  "  acre-feet  per  hour." 

Power  Factor  Correction.  By  A.  E.  Clayton,^  B.Sc, 
A.K.C.,  A.M.l.E.E.  (London  :  Sir  Isaac  I'itman  &  Sons,  Ltd.) 
Pp.  xi.-|-10S.     2s.  Od.  net. 

This  book  should  appeal  to  all  those  who  have  been  in 
doubt  about  the  evils  of  low-power  factors  and  the  methods 
of  power  factoi'  correction.  We  quite  agree  with  the  author 
when  he  says  that  "  the  importance  of  maintaining  the 
power  factor  of  alternating  current  systems  at  as  high  a  value 
as  possible  is  now  so  generaUy  realised  by  electrical  engineers 
that  no  apology  is  needed  for  the  appearance  of  this  little  book." 
I\Ir.  Clayton  has  dealt  with  the  fundamental  principles  of  the 
subject  in  a  pleasing  way.  He  has  assumed  on  the  one  hand 
that  his  reader  has  intelligence  and  can  appreciate  arguments, 
and  on  the  other  liand  that  he  would  not  be  reading  the  book  if 
he  already  knew  all  about  power  factor  correction.  It  is  not 
every  author  who  can  successfully  write  a  book  based  on  both 
assumptions. 

The  book  deals  briefly  with  causes  affecting  power  factor, 
improvement  of  power  factor,  static  condensers  for  power  factor 
cori-ection.  It  is  not  every  author  who  can  successfully  write 
motors,    and   a   comparison   of   the   methods   of  correction. 


o^' 


The   Electrician. 


September  23,   1921 


Correspondence. 

THE   "FORBK"    AS    AN    F.l.KCTRICAI.    UNIT. 

To  the  Editor  ol  THK  ELECTRICIAN. 

Sir:  In  The  Electrician  of  September  9th  Capt.  P. 
Duiisheath  proposes  for  the  unit  of  thermal  resistance  the 
title  "  Forbe,"  in  honour  of  one  cf  the  early  workers  on 
the  problem  of  curreut-conduGting  capacity  of  wires. 

I  am  far  from  intending  to  diminish  Forbes'  merits 
in  this  special  field,  but  as  this  quantity  is  used  by 
a  verv  "reat  number  of  workers  in  other  branches 
of  technical  science  and  natural  philosophy,  who 
are  not  as  familiar  with  the  name  of  Forbes  as  we 
electricians,  1  think  it  would  more  likely  meet  with  the 
general  consent  of  engineers  and  scientists  if  this  unit  were 
called  the  "  Newton,"  after  the  great  genius,  who  was  the 
very  first  to  establish  the  law  of  transmission  of  heat  as 
expressed  by  this  unit. 

The  parallelism  between  Ohm's  law  and  Newton's  law, 
which  is  so  useful  for  the  understanding  of  both,  would  be 
emjjhasised  better  by  adopting  the  title  "  Newton  "  for  a 
thermal  unit,  which  is  analogous  to  the  electrical  unit 
named  "  Ohm." 

I  feel  sure  technical  science  would  be  proud  indeed  to 
include  Newton's  name  in  its  nomenclature.  I  may  venture 
perhaps  to  say  that  it  constitutes  a  neglect  not  to  have 
done  so  before.     I  am,  &c., 

Budapest,  September  13th.  L.  Stark. 

A  QUESTION  OF  NOMENCLATURE-"  WIRED    RADIO." 

To  the  Editor  oi  THE  ELECTRICI.A.N. 

Sir  :  With  reference  to  the  discussion  which  took  place 
a  short  time  ago  in  the  corre.spoudence  columns  of  The 
Electrician,  it  may  be  of  interest  to  your  readers  to  know 
that  this  subject  of  nomenclature  came  up  for  considera- 
tion at  the  meetings  of  the  Provisional  Technical  Committee 
of  the  International  Conference  on  Electrical  Communica- 
tion which  were  held  in  Paris  from  June  23rd  to 
August  23rd. 

A  special  sub-committee  wa-s  appointed  to  consider  and 
report  on  nomenclature  on  subjects  relating  to  the  work  of 
the  conference.  Many  subjects  were  considered,  among 
them  "  Wired  Radio,"  over  which  there  was  considerable 
debate  in  the  selection  of  a  suitable  name.  Various 
names  were  proposed,  but  after  consideration  most  of  them 
were  found  unsuitable.  The  debate  finally  resolved  itself 
into  the  choice  between  the  following  two  names:  "  High- 
frequency  Telegraphy  and  Telephony  "  and  "  Line  Radio." 
The  American  delegates  strongly  supported  the  adoption 
of  the  name  "  Line  Radio,"  while  the  delegates  of  the 
other  countries  favoured  the  term  "  High-frequency 
Telegraphy  and  Telephony,"  principally  because  it  was 
already  in  genera!  use  in  their  respective  countries. 

In  the  report  of  the  sub-committee  the  following  state- 
ment is  made  in  regard  to  this  subject : 

The  Interallied  Provisional  Technical  Committee  decided  l<> 
prepare  the  following  list  of  French  and  English  terms,  which, 
although  belonging,  strictly  speaking,  to  the  province  of  the  Inter- 
national Electrotechnical  Commission,  yet  seemed  necessary  at  this 
time  in  order  to  classify  and  systematise  the  committee's  own 
proceedings. 

It  is  the  desire  of  this  committee  that  this  table  should  be  brought 
to  the  attention  of  the  International  Electrotechnical  Commission  at 
its  next  meeting  for  such  action  as  that  body  sees  fit. 


In  regard  to  "  Wired  Wireless,"  the  representatives  of  France, 
Great  Britain,  and  Italy  state  that  the  terms  "  High-frequency 
Telegraphy  "  and  "  High-frequency  Telephony  "  have  already  been 
adopted  in  their  respective  countries.  The  Japanese  representatives 
were  also  in  favour  of  these  terms,  although  other  terms  were  also 
used  in  Japan.  The  American  delegation  was  stated  to  favour  the 
term  "  Line  Radio." 

This  question  will  surely  come  up  again  for  discussion 
at  the  next  conference  of  the  International  Electro- 
technical Commission,  It  would  be,  therefore,  very 
desirable  to  have  at  this  time  a  full  e.xpression  of  opinion 


on  the  choice  of  a  name  for  this  new  art  from  engineers 
associated  with  the  developmeht  of  it. 

Prof,  ^laillou.K,  President  of  the  International  Electro- 
techmcal  Commission,  who  happened  to  be  in  Paris  during 
the  conference,  was  good  enough  to  attend  the  meetings  of 
the  nomenclature  sub-committe:  and  actively  to  participate 
in  its  deliberations.  Prof,  ;\Iailloux  strongly  urgetl  the 
adoption  of  the  term  "  Line  Radio,"  He  took  the  view  of 
the  American  delegat-es  that  the  term  "  Radio  "  has 
assumed  a  wider  significance  than  that  of  simply  denoting 
radiation  properties. 

The  term  "  Radio  "  is  now  applied  to  methods  and 
apparatus  associated  with  the  use  of  alternating  currents 
of  a  large  range  of  frequencies  irrespective  of  the  radiation 
characteristics  cf  the  system.  We  generally  speak  now  of 
radio  instruments,  such  as  radio  transformers,  radio  con- 
densers, &c,,  without  any  regard  to  the  system  in  which 
they  are  employed.  It  was  the  opinion  of  the  American 
delegates  that  the  term  "  Line  Radio  "  adequately 
described  the  Squier  system  of  telegraphy  and  telephony. 
It  was  also  argued  that  since  the  frequencies  employed  in 
line  radio  range  from  5  000  to  500  000,  the  term  high 
frequency  as  applied  to  this  system  is  rather  ill-defined,  and 
for  that  reason  not  well  adapted.     I  am,  &c., 

Lausanne,  September  10th.  Louis  Cohen. 

THE  RECORDING  ULTRAMICROMETER. 

To  the  Editor  ol  THE  ELECTRICIAN. 
Sir:  In  your  issue  of  September  16th  you  give  an 
account  of  my  demonstration  of  a  recording  ultramicrometer 
at  the  British  Association,  Edinburgh.  I  should  like  to 
thank  you  for  the  very  full  account  you  give,  but  perhaps 
you  will  allow  me  to  point  out>  one  or  two  slight  inaccuracies, 
probably  due  to  the  rather  condensed  account  I  was  able 
to  give  in  the  brief  time  allotted. 

(1)  The  general  principle  of  the  instrument  /^  luw, 
being  based  on  the  employment  of  a  galvanometer  in  the 
anode  circuit.  I  gather  the  writer  of  the  report  had  in 
mind  the  variation  of  capacity  cf  the  condenser.  This  is, 
of  cour-se,  also  used  by  Whiddingtcn. 

(2)  Whiddington's  heterodyne  method  is  not  more  sensi- 
tive. In  the  "  Philosophical  Magazine  "  of  last  November 
he  gives  his  results.  The  smallest  result  he  obtained  with 
certainty  was  a  displacement  of  10  "^cms.,  but  he  states 
that  a  sensitiveness  cf  100  times  that  amount  voiild  be 
obtained  without  much  difiiculty.  For  roiir/h  work  his 
apparatus  is  apparently  capable  of  measuring  10  "cm. 

My  apparatus  under  ordinary  conditions,  without  special 
precautions  and  using  a  moderately  sensitive  galvanometer 
(lO'^amp.  per  division),  will  usually  measure  10  '*cni.  dis- 
placement, and  I  have  occasionally  obtainetl  ten  times  this 
sensitiveness.  By  using  a  more  sensitive  galvanometer 
(\0~V)  amp.  per  division)  the  apparatus  was  still  quite 
stable  in  action,  and  was,  of  course,  100  times  more 
sensitive. 

(3)  As  appears  from  the  theory  given  in  "  Engineering  " 
(September  9th),  my  apparatus  has  a  constant  sensitivity 
over  a  large  range  of  displacement. 

I  do  not  wish  to  enter  into  any  discus.sion  as  to  the 
general  merits  of  my  apparatus,  pending  the  publication  of 
a  full  account  of  the  work,  but  you  will  understand  my 
anxiety  to  contradict  any  mis-statement  in  regard  to  it. 
1  am,  &c.,  John  J.  Dowling. 

Dublin,  September  20th. 

P.S. — 'The  sensitiveness  of  the  Edinburgh  apparatus  was 
10  "  cms.  It  was  kept  low  to  facilitate  demonstration  under 
unfavourable  conditions. 


It,  is  reported  from  Moi-ntmary,  Mot'XTBELLEW,  that  a  copper, 
caul,  and  iron  mine  has  just  hten  discovered,  or  re-discovered,  in  the 
locality  known  a.-,  the  ■  Coal-pits,"  where  many  years  ago  coal  was 
raised  by  the  Royal  Sappers  for  some  local  purpose.  It  is  known 
that  an  iron  foundry  once  existed  in  the  neighbourhood,  though 
there  ars  no  traces  of"  it  now.  Local  residents  have  taken  the  matter 
up  with  a  view  towards  asking  the  Irish  Industrial  Research  Com- 
mittee to  inquire  into  it. 


September  23,   1921 


The   Electrician. 
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The  Mazda  Window  Display. 

We  give  below  (Fig.  1)  an  illustration  of  an  attractive  "  Mazda" 
window  display  which  the  Bhitish  Thomson-Houston  CoiiPANY 
liave  produced  and  are  supplying  to  a  limited  number  of  contractors 
and  dealers.    The  display  has  been  designed  not  merely  to  advertise 


Fig.  1. — A  Typical  "M.iZDA"  Window  Display. 


Mazda  lamps   in   the  most   effective  manner,   but   also  to  permit  of 
rapid  installation  in  any  size  window. 

The  display  can  be  erected  in  a  few  minutes,  and  it  is  not 
necessary  for  the  window  to  be  cleared  for  its  reception.  It  consists 
of  a  number  of  separate  articles,  which  may  be  arranged  according 
to  taste,  and  includes  one  papier-mache  model,  2  ft.  high,  one  three- 
sided  cardboard  screen  printed  in  three  colours,  six  pyramidal  lamp- 
stands,  two  Mazda  revolving  lampshades,  and  two  mounted  show- 
cards,  one  reproduced  from  a  humorous  drawing  by  Heath 
EoViinsnn    (Fig.    2)    and    the   other   a    symbolic   design   liy   Septimus 


Fig.  2. — Heath  Eobinson  ok  "  Mazda  "  Lamps. 

Scott.      The  general  colour  scheme  is  harmonious,  Wedgwood   blue 
and   orange  chrome   predominating. 

It  will  be  seen  from  the  illustration  of  the  showcard,  designed  by 
'S^r.    Heath    Robinson,    that    the   artist's   ideas   on    the   subject   of 


testing  a  Mazda  lamp  iire  not  quite  in  accordance  with  the  actual 
methods  practised  by  the  manufacturers,  but  they  are  certainly  much 
more  amusing.  Mr.  Heath  Robinson,  for  e.xample,  envisages  the 
durability  test  as  a  horticultural  affair,  allied  in  some  mysterious 
fa.shion  with  the  artificial  ripening  of  gooseberries.  He  also  depicts 
the  appropriate  tests  for  other  Mazda  qualities.  There  is  the  vibra- 
tion test — a  most  energetic  business:  the  test  for  softness  of  effect„in 
which  a  human  face,  subjected  to  the  beneficent  rays  of  a  Mazda 
lamp,  assumes  an  expression  of  almost  buttery  softness  ;  the  penetra- 
tion test,  which  proves  that  stone  walls  are  no  more  impervious 
to  Mazda  light  than  to  the  indomitable  spirits  of  incarcerated  heroes. 
The  pleasantries  of  Heath  Robinson  stick  in  the  mind,  and  no  one 
who  has  chuckled  his  way  from  the  top  left-hand  corner  to  the 
bottom  right-hand  corner  of  this  showcard  will  forget  those  ecstatic 
moments  of  Mazda  merrimtnt.  Both  the  showcards  are  lithographed 
in  twelve  colours,  mounted  on  stiff  boards,  and  provided  with  cords 
for  hanging.     They  measure  ISj  in.  by  11  in. 

A  limited  number  of  these  displays  are  available  for  distribution 
to  dealers  who  stock  Mazda  lamps.  The  displays  are  lent  for  a  fort- 
night and  must  then  be  returned  to  the  company.  Further  informa- 
tion on  this  matter  may  be  obtained  from  the  Advertising  Depart- 
ment of  the  British  Thomson-Houston  Company,  77,  Upper 
Thames-street.  E.G.  4,  or  from  the  company's  nearest   liranch  office. 


Plaistow  Red  Triangle  Club. 

Of  the  countless  local  war  memorial  schemes  in  all  parts  of  the 
kingdom,  none  is  happier  in  conception  than  the  Red  Triangle  Club 
in  Greengate-street,  Plaistow. 

The  scheme  was  initiated  by  a  small  party  of  Y.M.C.A.  workers 
in  Plaistow,  but  the  great  shipping  companies  gave  whole-hearted 
and  substantial  support,  the  success  of  the  scheme  being  due  in  no 
small  measure  to  Mr.  J.  H.  Silley,  O.B.E,  (Messrs.  Green,  Silley 
and  Weir),  the  hon  treasurer  of  the  building  fund.  The  building 
is  a  handsome  structure  of  reinforced  concrete.  Separate  accommo- 
dation for  both  sexes  and  all  ages  is  provided,  with  an  arrangement 
whereby  men  and  women  have  the  common  use  of  certain  rooms, 
such  as  the  restaurant,  general  lounge,  cinema  hall,  and  public 
billiard  hall,  on  the  ground  floor.  The  first  floor  is  reserved  for  use 
as  a  men's  club,  while  the  two  upper  floors  are  devoted  to  boys' 
work  and  girls'  work,  with  educational,  recreative,  and  physical 
cultuie  sections.  The  central  hall,  on  the  ground  floor,  can  be"  used 
in   connection    with    any    department,    or   can   be   let   without   inter- 


ViEw  in  the  Gymnasium  of  the  Plaistow  Club 

fering   with    any   of   the  club's   activities,   and   the   gymnasium   and 
swimming  bath  can  also  be  made  available  for  all  departments. 

The  equipment  throughout  has  been  planned  on  the  most  modern 
and  comfortable  lines.  'The  electric  light  installation  was  designed 
liy  the  illuminating  engineering  department  of  the  Gener.^l 
Electric  Company.  The  semi-indirect  system  has  been  largely 
adopted  for  clubrooms,  lounges,  and  halls.  Simple  yet  substantial 
bowl  fittings,  manufactured  by  the  G.E.C.,  are  used,  and  are  pro- 
vided with  "Superlux"  diffusing  glassware.  "  Superlux  "  is  a 
white-cased  glass,  with  a  special  matt  or  "eggshell"  finish,  and 
combines  excellent  reflecting  and  diffusing  characteristics  with  a 
verv  low  ab.sorption  of  light.  The  lighting  of  the  swimming  bath 
and  gymnasium  is  by  means  of  direct-type  steel  reflector  fittings  iif 
white"  vitreous  enamelled  steel.  They  are  mounted  at  carefully 
calculated  spacing  and  heights,  so  that  a  practically  uniform  illu- 
mination of  3^  foot-candles  results.  Osram  vacuum  and  gas- 
filled  lanifte  have  been  fitted  throughout.  The  installation  was 
carried  out  in  a  verv  workmanlike  manner  by  ilessrs.  Coleby  and  Co. 

We  are  indebted  to  the  National  Council  of  the  Y.M.C.A.  for 
permission  to  publish  this  account  and  to  reproduce  the  illustra- 
tion of  the  gymnasium  lighting  arrangements. 
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Safeguarding  of  Industries  Act. 

In  accordance  with  section  7  of  the  Safeguarding  of  Industries 
Act,  the  President  of  the  Board  of  Trade  ha«  appointed  the  follow- 
ing gentlemen  to  be  members  of  the  permanent  panel  from  which 
committees,  consisting  of  five  persons,  will  be  selected  from  time  to 
time  to  consider  and  report  upon  complaints  referred  to  them  by  the 
Board  under  Part  II.  (Prevention  of  Dumping)  of  the  Act  :^Sir 
W.  M.  Acworth,  Mr.  J.  Arthur  Alton,  Sir  William  Ashley.  Mr. 
Arthur  Balfour,  Sir  George  S.  Barnes,  Sir  John  N.  Barran,  Bart., 
Mr  J.  T.  Brownlie,  Sir  Cecil  L.  Budd,  Sir  James  C.  Calder,  Dr. 
J.  H.  Clapham,  Mr.  T.  P.  Cook.  Mr.  1<".  R.  Davenport,  Mr.  A.  K. 
Daviee.  Jlr.  F.  P.  Dorizzi,  Mr.  Rayner  Goddard,  Sir  E.  C.  K. 
Gonner,  Sir  George  R.  Lowndes,  Prof.  D.  H.  Macgregor,  Mr. 
Stanley  Machin,  Mr.  G.  A.  Moore,  Mr.  J.  W.  Murray,  Sir  Douglas 
Newton,  Mr.  Owen  Parker,  Mr.  R.  G.  Perry,  Mr.  Arthur-  Pugh,  Sir 
R.  Henry  Rew,  Mr.  C.  A.  Russell,  Mr.  Arthur  Shaw,  Sir  Charles 
Stewart,  Sir  Edwin  F.  Stockton,  Jlr.  H.  L.  Symonds,  Mr.  Gilbc  t 
C.  Vyle,  Sir  Frank  Warner. 

The   Schedules. 

A  list  issued  by  the  Board  of  Trade  shows  that  the  following  axe 
among  the  articles  affected  by  classes  set  out  in  the  schedule  to  the 
Act.  These  articles  will  be  subject  to  a  duty  of  33^  per  cent,  ad 
valorem,  upon  importation  into  this  country  on  or  after  October  1 
next  : 

Lenses,  magnifiers,  parabolic  reflectors,  polarisers,  optical  photo- 
meters, and  other  optical  instruments,  electrolysis  tubes.  X-ray 
tubes,  and  other  scientific  glassware,  laboratory  porcelain,  including 
Bunsen  burners,  crucibles,  mercury  pumps  and  troughs,  &c.,  scien- 
tific instruments,  including  ammeters,  caloi'imeters,  electro-dyna- 
mometers, electrometers,  electroscopes,  fluxmeters,  frequency 
recorders,  galvanometers,  galvanoscopes,  hysteresis  testers,  induc- 
tion coils,  electric  influence  machines,  electrical  laboratory  furnaces, 
magnetometers,  milliamperemeters,  voltmeters,  millivoltmeters, 
voltameters,  micrometers,  ohmmeters,  wattmeters,  oscillographs, 
oscilloscopes,  permeameters,  physical  lecture  and  experimental 
apparatus,  potentiometers,  electrical  pyrometers,  vacuum  pumps, 
slide  rules,  fluorescent  screens,  insulation  and  conductivity  testing 
sets,  thermo-couples,  themostats,  and  X-ray  apparatus,  gauges  and 
measuring  instruments  of  precision  used  in  machine  shops,  com- 
pounds of  thorum,  cerium,  and  the  other  rare  earth  metals. 

In  addition  there  Ls  a  list,  covering  57  pages,  of  chemicals  subject 
to  the  33^  per  cent.  duty.  Of  the  items  in  this  list,  those  marked 
"  D  "  come  within  the  scope  of  the  Safeguarding  of  Industries 
Act  only  when  their  importation  has  been  permitted  for  purposes 
other  than  those  in  which  the  Dyestuffs  Act  is  concerned,  and  those 
marked  "R"  where  crude  product  is  not  included  within  the 
provisions  of  the  measure. 

The  list  can  be  obtained  from  H.M.  Stationery  Office,  Kingsway, 
London,  W.C.  2,  price  9d. 

Under  the  general  headings  of  lamp  blown  ware,  wireless  valves, 
and  similar  rectifiers,  and  vacuum  tubes,  magnetos  and  permanent 
magnets,  arc  lamp  carbons,  metallic  tungsten,  feri'o  tungsten,  and 
manufactured  products  of  metallic  tungsten,  lists  of  specific  articles 
have  not  yet  been  issued. 

Members  of  the  London  Chamber  of  Commerce  met  on  Tuesday 
and  formed  a  committee  to  watch  and  if  nec&ssary.  oppose  every 
demand  to  schedule  a  particular  class  of  imports  as  contravening 
the  provisions  of  the  Act,  and  therefore  liable  to  the  dutv  of  33^  per 
cent. 

A   Floating    Exhibition. 

In  our  issue  of  Sept.  9  we  giive  some  particulars  of  the  objects  of 
the  British  Trade  Ship,  Ltd.,  the  names  of  some  of  the  directors, 
and  other  information  regarding  the  project.  On  the  15th  inst. 
Earl  Grey,  the  chairman,  presided  at  a  luncheon  at  the  Shipbuilding, 
Engineering,    and    Machinery    Exhibition    to    the    Press    and    other 


Earl  Grey  said  it  was  intended  that  the  exhibition  ship,  to  be 
named  the  "  British  Industry,"  should  start  from  London  in  August, 
1923,  and  visit  ports  in  various  parts  of  the  world.  In  the  majority 
of  cases  in  the  East  the  great  ports  were  also  the  great  trading 
centres.  It  was  believed  that  the  ship  would  be  able  to  do  a  real 
service  to  British  and  colonial  trade.  The  promoters  considered  that 
if  the  ship  sailed  sooner  it  would  be  of  letss  advantage  than  the  date 
that  had  been  selected.  He  could  not  Iwlicve  in  any  quick  revival 
of  trade  in  this  or  any  other  country  being  a  genuine  revival, 
though  we  might  have  a  fictitious  boom  in  the  autumn.  He  thought 
in  two  years'  time  we  should  be  ready  to  launch  out  into  long  com- 
mitments, because  then  our  manufacturers  would  be  in  a  stronger 
position  than  any  of  our  European  competitors,  who  would  have 
to  contend  with  greater  difficulties  than  we  would  have  to  face. 
The  British  manufacturer  was  equal  to  any  opportunity  that  came 
his  way,  owing  to  our  greater  financial  stability.  He  believed  we 
should  secure  a  greater  predominance  in  the  future  than  we  had 
had  in  the  past.  The  promoters  had  so  much  support  that  the 
success  of  the  ship  was  assured. 

Commander  Roderick  W.  Day,  R.N.R.,  said  in  1918  Mr.  E.  Hill 
and  he  discussed  the  question  of  sending  a  ship  round  the  world  with 
trade  representatives.  With  ships  constructed  in  the  usual  manner 
the  representatives  and  the  samples  could  not  be  accommodated  in 
one  vessel,  but  that  difficulty  would  be  overcome  in  the  "  British 
Industry."  The  war  had  given  this  country  its  opportunity,  and  he 
believed  that  after  the  whole  world  had  l)een  out  of  trade  for  eight 


years  tliey  would  do  well  to  follow  the  example  of  their  grand- 
fathers and  take  the  flag  round  in  the  trade  ship. 

Sir  Geo.  Hunter  said  that  this  country  was  not  getting  its  share 
of  the  orders  of  the  world,  and  we  all  felt  the  need  of  a  great  revival 
ill  our  manufactures  and  trade.  We  must  do  everything  possible  to 
shorten  the  period  of  depression,  and  more  important  than  even  the 
British  trade  ship  was  the  necessity  of  reducing  our  costs.  It  was 
intended  by  means  of  the  British  trade  ship  to  assist  in  restoring 
inosperity  and  bringing  in  orders  which  would  provide  employment 
for  our  people. 

Earl  Grey,  replying  to  a  question,  said  they  would  have  every 
assistance  from  the  British  Consuls.  They  did  not,  however,  want 
to  be  run  by  Government  departments.  They  wanted  to  get  the 
support  of  the  trade,  and  when  they  had  that  they  could  command 
the  support  of  the  Government. 

Electricity  in  Mining. 

In  order  to  clear  up  certain  doubts  as  to  the  interpretation  of  some 
of  the  general  regulations  as  to  the  installation  and  use  of  electri- 
city IN  coal  mines,  a  conference  was  recently  held  between  the 
switchgear  section  of  the  B.E.A.M.A.  and  Mr.  J.  A.  B.  Horsley, 
H.M.  Electrical  Inspector  of  Mines,  in  regard  to  the  I'ules  governing 
the  construction  and  use  of  switchboards  in  mines.  Dr.  Gaii'ard, 
chairman  of  the  Switchgear  Technical  Committee,  being  in  the  chair. 
As  some  of  the  matters  for  discussion  also  had  their  counteii^art  in 
factory  switchboards,  H.M.  Electrical  Inspector  of  Factories,  Mr. 
G.  Scott  Ram,  was  also  invited  to  attend. 

After  Mr.  Ram  had  explained  the  bearing  of  the  factory  regula- 
tions on  the  points  in  question,  ]\Ir.  Horsley  dealt  with  the  require- 
ments of  the  Mines  Rules,  and  called  attention  to  the  information 
contained  in  "  Mines  and  Quarries,  Form  No.  11."  which  contains 
the  electricity  regulations  and  the  revised  official  memorandum 
thereon. 

After  discussion,  it  was  agreed  to  place  on  record  the  following 
views  : — 

(1)  Isolation    of    circuit    brealcers    for    cleaning    or    repairs. — In 

colliery  surface  switchboards,  when  a  switchboard  circuit, 
comprising  air-break  circuit  breakers  or  contactors,  cannot  be 
shut  down  regularly,  say,  once  a  week,  exclusive  of  Sfindays, 
to  permit  of  cleaning  and  adjustment  being  carried  out  with 
safety,  means  must  be  provided  for  isolating  such  circuit 
breakers  or  contactors. 

(2)  Scrcciiinr/. — In  view  of  the  foregoing  rule,  provision  for  fixed 

or  movable  partitions  may  or  may  not  be  necessary,  depend- 
ing upon  the  nature  and  design  oi  the  switchboard. 

(3)  Inxiilatinij    Barriers. — When     a    switchboard    has    open     type 

busbars  arranged  in  the  horizontal  plane,  insulating  barriers 
must  be  fixed  between  them  projecting  at  least  8  in.  above 
the  upper  surface  of  the  busbars. 

(4)  Shrouded  Circuit  Contact.". — When  a  surface  switchboard  con- 

tains cut-outs  having  surface  contact  fi.xed  on  the  front,  and 
the  distance  between  opposite  poles  is  less  than  6  in.,  such 
contacts  must  either  be.  shrouded  or  protected  by  fillets  pro- 
vided between  the  poles. 

The   London  Toll   Exchange. 

The  Postmaster-General  (the  Right  Hon.  F.  G.  Kellaw-a^y)  opened 
the  new  London  Toll  Tklf.phcne  Exchange  in  Norwich-street. 
Fetter-lane,  on  Saturday  last.  Some  particulars  regarding  the 
exchange  were  given  in  our  issue  of  July  22,  and  at  a  Press 
demonstration  last  week  it  was  stated  that  the  objects  in  view  in 
planning  the  new  exchange  were  to  relieve  the  London  Trunk 
Kxchange,  to  save  the  time  of  the  subscribers,  and  to  reduce  the 
laliour  of  the  operators.  The  traffic  passing  over  the  trunk  tele- 
|ilione  system  to  and  from  London  had  for  some  years  been 
increasing  at  the  rate  of  approximately  10  per  cent,  yearly,  and 
the  provision  of  relief  arrangements  had  become  a  necessity. 
New  facilities  have  been  introduced  for  operating  calls  so  that 
connections  to  provincial  towns  served  by  the  exchange  may  be 
obtained  on  demand.  A  number  of  cables  to  provide  additional 
toll  lines  are  being  laid  where  necessary  on  the  provincial  routes. 
In  addition  to  the  traffic  outgoing  from  London,  the  Toll  Exchange 
will  deal  with  the  traffic  incoming  from  the  provincial  towns 
involved  in  the  London  toll  scheme,  and  the  arrangements  for 
operating  this  traffic  should  speed  up  the  service  materially.  Provi- 
sion has  been  made  for  the  development  which  may  be  expected 
during  the  next  few  years.  Accommodation  for  400  outgoing  and 
600  incoming  toll  lines' to  the  provinces  and  for  500  outgoing  and  600 
incoming  junctions  to  the  London  local  exchanges  has  been  installed. 
At  the  date  of  opening  some  200  outgoing  and  230  incoming  toll 
lines  and  340  outgoing  and  220  incoming  junctions  will  be  connected. 


The  Collection  of   Debts   by  Travellers. 

In  the  Shtirodil.h  (Limd.Hi)  County  Court  on  Tuesday  the 
Weston  Electric  Lamp  Company  sued'  Mr.  F.  W.  Pearce,  iron- 
monger and  electrical  sundriesman,  of  Maidstone,  for  33s.  for  goods 
'  supplied. 

Pep-endant  said  the  amount  had  been  paid  to  plaintiffs'  traveller, 
and  Plaintiffs  agreed  that  the  signature  on  the  receipt  was  that  of 
the  traveller,  but  there  was  a  notice  on  the  invoice  to  the  effect 
that  accoimts  should  not  be  paid  to  travellers.  As  no  notice  had 
been  given  for  the  production  of  the  invoice,  .ludge  Cluer  gave 
judgment  for  defcrjdant. 
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Educational  Notes. 

The  new  session  of  the  various  technical  colleges  and  institutes  will 
commence  either  next  week  or  the  first  week  in  October. 

The  1921-22  session  of  the  College  of  Technology,  Manchester, 
which  will  open  on  Thursday,  Oct.  6,  is  divided  into  the  following 
terms  :— Michaelmas  term,  Oct.  6  to  Dec.  16;  Lent  terra,  Jan.  11, 
1922,  to  March  31 ;  summer  term,  April  25  to  July  8 ;  long  vacation 
term,  Julv  10  to  July  28. 

Students  who  are  able  to  obtain  an  approved  coui-se  of  practical 
trainino-  e.xtending  over  not  less  than  two  months  in  a  works,  or 
otherwise,  will  be  excused  attendance  during  the  long  vacation  term. 
Students  will  be  enrolled  on  Monday.  Tuesday,  and  Wednesday, 
Oct.  3,  4,  and  5,  between  10  a.m.  and  1  p.m.,  and  between  2  p.m. 
and  4  p.m.  New  students  can  also  be  received  at  the  college 
between  10  a.m.  and  1  p.m.  from  Sept.  25  onwards  (except  on 
Saturdavs).  when  they  can  be  advised  in  regard  to  their  courses 
and  can"  complete  their  enrolment.  After  Oct.  31  students  are  only 
admitted  for  special  reaons  by  permission  of  the  Principal  and  the 
Vice-Chancellor  . 

The  work  of  the  college  includes  advanced  study  and  research  in 
various  branches  of  science  and  technology ;  University  courses  in 
the  faculty  of  technology  extending  over  three  years  and  leading  to 
degrees  and  certificates  in  mechanical  engineering,  electrical 
engineering,  sanitary  engineering,  and  applied  chemistry,  which 
includes  (a)  general  chemical  technology,  (6)  chemistry  of  textiles 
(bleaching,  dyeing,  printing,  and  finishing),  (c)  paper  manufacture, 
(rf)  metallurgy  and  assaying,  (e)  chemical  technology  of  brewing,  (/) 
electro-chemistry,  (</)  photography,  architecture,  mining,  &c. 
There  are  part-time  day  coui'ses  for  engineers  and  other  appren- 
tices whose  employers  allow  them  to  devote  one  whole  day  per  week 
to  study;  part-time  evening  courses,  involving  attendance  on  three 
evenings  a  w'eek  for  five  years,  which,  although  they  cannot  cover 
the  whole  ground  of  the  University  courses,  afford  an  alternative 
means  of  acquiring  that  training  in  scientific  principles  and  the;'' 
application  which  is  required  to  fit  a  man,  if  he  possesses  the 
character  and  personal  qualities  essential  to  a  manager,  to  occupy 
effectively  a  position  of  responsibility  in  industrial  affairs  ;  and  other 
part-time  classes  for  advanced  study  and  research,  or  in  prepara- 
tion for  the  external  degrees  of  the  University  of  London,  or  in 
technological  or  trade  subjects,  or  in  vai'ious  branches  of  natural 
science,  or  in  other  subjects  of  which  particulars  are  given  in  the 
latter  part  of  the  college  calendar. 

The  Northampton  Polytechnic  Institute  starts  its  evening 
courses  and  classes  on  Sept.  26  and  the  day  courses  a  week  later. 
The  entrance  examinations  will  be  held  on  the  27th  and  28th  inst. 
Last  session  marked  the  resumption  of  full  work  in  all  departmenis 
on  the  conclusion  of  the  war.  The  em-olments  being  more  numerous 
in  all  courses  and  classes  than  in  any  pre-war  session,  many  appli- 
cants for  evening  work  had  to  be  placed  on  waiting  lists.  Very 
substantial  additions  were  made  to  the  equipment  during  last  session 
owing  to  a  liberal  grant  of  the  London  County  Council.  Although 
it  cannot  be  said  that  in  all  directions  the  well-known  character  of 
the  equipment  has  been  resumed,  a  good  start  has  been  made  in 
supplying  the  deficiencies  due  to  the  war,  both  in  the  engineering 
departments  proper,  but  more  especially  in  the  department  of  optical 
engineering  and  applied  optics.  A  further  grant  has  been  made  by 
the  L.C.C.,  which  will  be  expended  during  the  current  session  in 
dealing  with  the  most  urgent  needs.  The  programme  of  the  work 
for  the  new  session  now  resumes  its  full  pre-war  aspect,  and  it  is 
confidently  expected  that  the  enrolments  will  again  justify  the 
submission  of  this  programme.  The  courses  in  the  Engineering  Day 
College  are  the  full  four -year  courses  so  familiar  to  engineers  in  pre- 
war times,  and  in  all  these  there  are  indications  that  the  enroi- 
mente  will  again  be  heavy.  In  the  evening  classes  in  engineering 
the  regular  classes  are  announced,  and  also  short  courses  of  lectures 
in  special  subjects.  In  all  the  departments,  including  civil  and 
mechanical  engineering,  electrical  engineering,  optical  engineei-iiig, 
and  technical  chemistry,  the  programmes  have  been  brought  up  to 
date.  Full  details  of  the  syllabuses  and  the  equipment  are  given  in 
the  "  Announcements  "  of  the  Polytechnic. 

The  calendar  of  the  Technical  College,  Bradford  gives  details 
of  the  full-time  (day)  and  part-time  (mainly  evening)  courses  in  the 
departments  of  textile  industries,  chemistry,  mechanical,  civil  and 
electrical  engineering.  The  full-time  courses  extend  over  three 
or  four  years,  and  lead  to  the  diploma  of  the  college,  and  the  part- 
time  courses,  which  involve  attendance  on  three  evenings  a  week 
during  three  or  five  sessions,  lead  to  senior  and  advanced  course 
certificates.  The  courses  are  designed  to  meet  the  needs  of  students 
wishing  to  receive  a  technological  training  which  will  enable  them 
to  occupy  higher  positions  in  industry.  The  full-time  courses  are  of 
university  standard,  and  candidates"  for  admission  to  these  courses 
who  have  not  passed  the  matriculation  examination  or  its  equivaleit 
are  required  to  pass  the  college  entrance  examination.  The  evening 
courses  are  intended  to  meet  the  needs  of  students  engaged  in 
industry  during  the  greater  part  of  their  time.  These  courses  form 
a  large  and  important  part  of  the  work  of  the  college.  Many  of  the 
advanced  courses  are  attended  by  students  who  have  alrea"dy  com- 
pleted systematic  technological  courses.  In  addition  to  the  organised 
courses,  the  college  provides  special  facilities  for  students  who 
undertake  advanced  study  or  research.  Additional  equipment  and 
accommodation  are  being  provided.  A  special  feature  of  the  equip- 
ment is  the  power  house,  which  has  been  arranged  for  demonstra^ 
tion  purposes,  and  which  supplies  the  whole  of  the  power  and  lignt 
required  by  the  college.  Mention  should  also  be  made  of  the  new 
engineering    apparatus,    which    will    provide    special    facilities    for 


microphntugiaphic    work    for    automobile    engineering   and    for    heat 
treatment. 

The  day  classes  of  the  sixty-sixth  session  of  the  Merchant 
Venturers'  Technical  College  (in  which  the  Faculty  of  Engineer- 
ing of  the  University  of  Bristol  is  provided  and  maintained)  begir 
on  Oct.  4  and  end  on  July  11,  1922.  The  evening  classes  begin  on 
Oct.  3  and  close  on  March  24,  1922,  with  a  vacation  of  about  two 
weeks  at  Christmas.  In  addition  to  the  various  subjects  dealt  with, 
a  five  years'  scheme  of  training  for  engineers,  called  the  "  Bristol 
Sandwich  "  scheme,  is  provided  (optional),  and  consists  of  a  five 
years'  course,  of  which  about  half  will  be  spent  in  the  university 
and  the  rest  in  a  works.  For  example,  after  the  first  ten  months 
in  the  university,  fourteen  months  will  be  spent  in  a  works,  followed 
by  a  further  ten  months  in  the  university,  two  months  in  a  works, 
ten  months  in  the  university,  and  the  last  fourteen  months  in  a 
works. 

A   Method   of    Photo-Sculpture. 

Some  particulars  of  a  method  of  Photo-Sculpiure,  developed 
by  Mr.  H.  M.  Edmunds,  of  Brighton,  were  given  in  "  The  Times  " 
last  week.  By  means  of  the  new  method  carving  in  greater  or 
less  relief  can  he  made  from  a  solid  object  by  the  use  of  the 
camera.  It  is  said  that  a  photographer  of  ordinary  skill  can  make, 
with  the  necessary  combination  of  camera  and  projector,  the 
photographic  record  required  for  the  carving  machine,  and  when 
once  a  negative  is  made  it  can  be  sent  to  the  works  where  tha 
carving  machine  is  operated.  Any  number  of  direct  replicas  in 
relief  can  be  made  from  it,  to  say  nothing  of  their  reproduction 
hy  casting.  The  carving  can  be  done  either  in  relief  or  intaglio  by 
the  operator  of  the  machine.  By  the  new  process  it  is  possible 
to  photograph  a  sitter  or  any  suitable  solid  object  in  such  a  way 
that  from  that  photograph  a  carving  can  be  made  in  ivory,  alabaster, 
wood,  or  other  material.  An  optical  projector  with  a  very  long 
focus  and  well-corrected  lens,  a  powerful  source  of  illumination, 
such  as  a  gas-filled  incandescent  lamp  of  about  1  500  c.p.,  and  in 
place  of  the  ordinary  lantern  slide  an  accurately  drawn  spiral 
photograph  on  a  sheet  of  plate  glass  is  used.  The  spiral  is  pro- 
jected and  focussed  upon  a  plane  surface  at  a  distance  of  about 
10  ft.  from  the  projector  lens.  A  camera  is  fixed  to  the  side  of 
the  projector  with  the  nodal  points  of  its  lens  lying  in  the  nodal 
plane  of  the  projector  lens.  A  photographic  plate  put  in  the  camera 
at  right  angles  to  the  axis  of  the  lens  will  photograph  the  spiral 
projected  on  the  plane  surface.  The  broad  principle  by  which  the 
carving  is  effected  is  that  by  substituting  any  solid  object  of  an 
irregular  form  for  the  plane  surface,  the  distortions  produced  in  the 
pi'ojected  spiral  give  a  record  of  the  object,  and  so  provide  means 
iiy  which  the  carving  can  be  effected.  The  photographic  negative 
obtained  is  carefully  enlarged  on  to  an  opal  glass,  as  the  exact 
dimensions  of  the  enlargement  must  not  be  altered  by  development. 
The  carving  machine  consists  of  three  parts  : — (1)  A  face  plate, 
which  holds  the  material  to  be  carved  ;  (2)  a  moving  carrier,  which 
holds  the  photographic  record  ;  and  (3)  a  high-speed  drill  and  micro- 
scope mounted  up  together,  which  can  be  moved  in  and  out  by  a 
controlling  lever.  The  operator  of  the  machine  merely  has  to 
follow  the  lines  indicated  on  the  photograph  with  the  cross- 
hairs of  the  microscope,  moving  the  microscope  to  do  this  with  the 
controlling  arm  already  mentioned.  In  moving  this  microscope  he 
also  moves  the  drill,  so  that  it  cuts  the  material  at  varying  depths 
according  to  the  form  of  the  original   subject. 


A  Plot  to  Inflate  the  Currency. 

The  period  of  recovery  from  a  heavy  drinking  bout  is  understood 
to  be  a  very  difficult  one.  The  "  next  morning  "  is  probably  one  of 
the  most  unpleasant  experiences,  and  it  is,  unfortunately,  the  fact 
that  another  nip  of  brandy  is  particularly  welcome  to  the  victims  of 
that  feeling.  It  seems  that  a  plot  is  on  foot  to  subject  the  nation 
to  the  nip-of-brandy  process  in  connection  with  the  painful  recovery 
to  sobriety  in  currency  and  finance  through  which  it  is  now  passing. 
The  unemployment  and  other  inconveniences  afflicting  us  at  the 
moment  are  in  part,  although,  of  course,  not  wholly,  due  to  measures 
that  have  been  taken  to  prevent  further  inflation  of  the  currency  and 
to  bring  finance  and  credit  back  to  a  sound  basis.  We  are  recovering 
very  slowly  and  very  painfully,  and  our  old-time  sovereign  is 
beginning  to  move  in  the  direction  of  its  old  value.  This  is  a 
healthy  and  a  necessary  process  through  which  we  must  pass  before 
we  can  regain  our  constitutional  soundness  and  be  healthy  and  fit 
for  normal  development.  The  temptation  to  the  politicians  to  avoid 
all  this  trouble  is  very  great ;  a  good  big  dose  of  tiew  currency  at 
this  juncture  would  undoubtedly  give  us  a  short  period  of  good 
trade  and  better  employment  and  false  prosperity.  It  would  remove 
the  pressing  necessity  for  a  policy  of  anti-waste,  it  would  make  it 
easier  for  the  Chancellor  to  balance  his  next  Budget,  and  it  would 
postpone  to  some  future  date,  if,  indeed,  it  did  not  make  altogether 
impossible,  the  ultimate  recovery  of  the  country.  It  is  very  much 
to  be  regretted  that  the  Federation  of  British  Industries  has  shown 
a  tendency  to  throw  in  its  lot  with  the  politicians,  and  is  demanding 
a  new  Committee  to  reconsider  the  currency  policy  in  the  light  of 
recent  events.  Unlike  the  Federation  of  British  Industries  as  we 
have  known  it,  it  is  suggested  that  this  Committee  should  include 
repre.sentatives  of  Labour,  feeling,  no  doubt,  that  Labour  leaders 
would  be  as  glad  as  everybody  else  to  relieve  themselves  of  all  the 
troubles  associated  with  the  curing  processes  through  which  we  are 
now  passing.  Chambers  of  Commerce  and  Trade  Associations  will 
do  well  to  keep  a  close  eye  on  this  movement. 


392 


The   Electrician. 


September  23,  1921 


Electricity   Supply. 

Swindon  Urban  Council  has  applied  for  a  loan  of  £15  930  for 
electricity  pui-poses. 

Estimates  are  being  obt-ained  for  the  installation  of  electric  light  mi 
Bedwortii  Parish  Church. 

Permission  has  been  granted  to  Ilkley  Urban  Council  to  borrow 
£11  000  for  electricity  purposes. 

Arransenients  have  been  made  for  the  erection  of  a  transformer 
slation  in  Crompton  Council's  tramway  depot. 

GocROCK  Town  Council  is  negotiating  with  Greenock  Corporation 
for  a  eupply  of  electricity  from  the  Dellingburn  works. 

At  a  recent  meeting  of  Buxton  Electricity  Committee  the  engineer 
reported  that  the  total  expenditure  on  the  new  plajit  to  date  was 
£$  380. 

In  connection  w^th  the  LocH  DooN  electricity  scheme,  an  electri- 
cal engineer,  a  fishery  e.\pert,  and  a  civil  engineer  have  been 
appointed. 


A  bowling  green  for  the  employees  in  the  Glasgow  Corporation 
Electricity  Power  ~      '  —   ■ 

on  Saturday. 


Station  at  Dalmarnock  was  formally  inaugurated 


The  electric  light  installation  in  Cavan  is  almost  complete.  A 
number  of  shops  have  already  been  connected  with  the  mains  and 
are  lighted  by  electricity. 

In  order  to  be  able  to  extend  their  electricity  mains  into  Lytham, 
St.  Anne's  Urban  Council  are  making  application  to  the  Electricity 
Commissioners  for  a  loan  of  £9  740. 

Babnsley  Town  Council  have  received  sanction  to  loans  of 
£18573  for  mains  and  services,  £1533  for  sub-stations  and  equip- 
ment, and  £1  449  for  meters  and  current  limiters. 

.\n  enquiry  was  held  last  week  into  the  application  of  the  Bognor 
Oas  Light  and  Coke  and  Electricity  Company  for  an  increase  in  the 
maximum  price  of  electricity  from  8d.  per  unit  to  Is.  2d. 

The  profits  for  the  first  half  of  the  current  year  of  the  British 
Electric  Transformer  Co.mpany  amount  to  £52  000,  as  compared 
with  £35  300  for  the  corresponding  half  of  1920  and  £21  400  for  the 
first  half  of  1919. 

Newport  (Isle  of  Wight)  Town  Council  has  decided  to  oppose 
the  recommendation  of  the  Isle  of  Wight  Electric  Light  and  Power 
Company  for  sanction  to  increase  the  maximum  charge  of  elec- 
tricity from  lOd.to  Is.  per  unit. 

The  Southport  electrical  engineer  has  been  instructed  by  the 
Public  Halls  and  Markets  Committee  to  instal  the  necessary  wires, 
lamps,  &c.  (excluding  tenants'  own  wiring,  lamps,  and  fittings),  for 
lighting  the  Southport  open  market. 

Mr.  Francis  Teague,  engineer  at  the  Bath  Corporation  Electri- 
citv  Works,  on  Tuesday  afternoon  gave  an  address  to  members  of 
Bath  Rotary  Club,  entiUed  ■'  What  is  a  Watt?  "  in  which  he  out- 
lined the  history  and  possibilities  of  electrical  development. 

At  Alfreton,  last  w^ek,  W.  Street.  W.  H.  Bower,  and  A.  Nuttall. 
were  bound  over  by  the  Bench  for  twelve  months  in  their  own 
recognisances,  and  each  ordered  to  pay  £3  5s.  6d.  costs  for  steal- 
ing ELECTRICAL  APPLIANCES  from  the  Pinxton  Collieries,  where  they 
were  employed  in  positions  of  trust. 

Todmorden  Town  Council  has  agreed  to  supply  electricity  to  the 
outlying  districtji,  and  has  decided  to  proceed  with  an  extension  to 
Lydgate  at  an  estimated  cost  of  £330,  and  to  Robinwood  and  Corn- 
holme  at  an  estimated  cost  of  £3  170,  subject  to  an  agreement  being 
entered  into  with  a  large  firm  regarding  the  supply  ot  current. 

Mr.  J.  E.  Macewan,  engineer,  Gla.sg()W,  has  intimated  to  Crieff 
Town  Council  that  the  preparation  of  the  necessary  electrical  details 
required  by  the  Electricity  Act  (1919)  being  now  practically  com- 
pleted, he  finds  that,  owing  to  pressure  of  work,  he  is  unable  to 
continue  to  act  in  the  capacity  of  electrical  adviser  to  the  Council. 

.\mble  Urbati  Council  is  seeking  power  to  get  the  pai'ishes  of 
Birling,  Gloster  Hill,  and  Warkworth  into  its  area.  At  the  inquiry 
held  by  the  Northumberland  County  Council  into  the  application,  .t 
was  stated  that  it  is  the  intention  of  the  council  to  obtain  authority 
to  supply  electricity  and  to  take  a  bulk  supply  from  the  Amble  Shiji- 
building  Company. 

The  work  of  laying  new  cables  in  the  Stockton  district,  which 
is  being  carried  out  by  British  Insulated  and  Hclsby  Cables 
Limited  is  nearing  completion.  The  cables  are  three  core  copper, 
paper  insulated,  lead  covered,  and  steel  armoured.  Other  under- 
takings recently  carried  out  in  the  district  include  the  laying  of 
a  cable  from  Grange  town  to  Middlesbrough. 

The  sub-committee  appointed  by  Halifax  Council  to  reconsider 
the  heavy  increases  charged  on  the  last  quartei's  electricity  accounts 
recommend  rectifications  whereby  jjower  consumers,  instead  of  pay- 
ing the  high  increase,  which  is  criticised,  will  pay  one  penny  per 
unit  more  than  was  charged  on  their  previous  accounts,  which  will 
mean  a  substantial  reduction  on  the  charges  complained  of. 

A  meeting  of  the  Belfast  Electricity  Committee  was  held  on  the 
15th  inst. .  when  the  question  of  the  revised  charges  for  current 
was  considered.  It  is  understood  that  an  increase  of  20  per  cent 
will  be  necessary.  After  discussion,  it  was  decided  to  refer  the 
subject  to  the  ordinary  meeting  of  the  committee,  to  be  held  on 
Sept.  30.  when  further  information  will  be  submitted  by  the  City 
electrical  engineer. 


Cabditf  Corporation  announces  a  cut  of  15  per  cent,  in  its  electri- 
city charges,  with  the  possibility  of  a  further  reduction  shortly. 
Subject  to  confirmation  by  the  council,  the  maximum  rates  will  be  as 
follows  : — Lighting,  6'^(\.  ;  heating,  IJd.  :  power,  2|d.  per  unit.  In 
addition  to  these  rates  they  have,  of  course,  special  power  rates  for 
large  supplies,  subject  to  a  coal  and  wages  clause,  which  will  auto- 
matically receive  the  benefit  of  the  reduced  operating  costs. 

With  reference  to  tlie  proposed  supply  of  electricity  for  the  village 
of  Bishop's  Lydeard  (Somerset),  it  has  been  decided  to  canvass 
the  parish  to  ascertain  tlie  probable  number  of  consumers.  Mr. 
A.  Howard,  electrical  engineer,  of  Taunton,  estimates  that  the 
cost  of  expecting  a  h.t.  ni;iin  from  Staplegrove  to  Bishop's  Lydeard 
and  a  l.t.  distributing  main  through  the  parish  would  be,  approxi- 
mately, £1500. 

A  long  discussion  on  the  question  of  the  lighting  of  Sudbi'ry 
streets  took  place  at  a  meeting  of  the  Town  Council  last  week.  The 
matter  was  under  consideration  at  the  beginning  of  July,  and 
estimates  have  since  been  obtained  for  lighting  by  gas  and  for 
lighting  certain  areas  by  electricity.  No  decision  was  arrived  at, 
and  a  resolution  that  the  question  be  referred  back  to  the  General 
Purposes  Committee,  with  power  to  act,  was  carried. 

Oldham  Gas  Committee  have  decided  to  ask  the  Electricity  Com- 
mittee to  issue  a  warning  to  local  electricians  as  to  the  danger  of 
placing  electric  wires  too  near  gaspipes.  At  last  week's  meeting  of 
the  Gas  Committee  a  short  length  of  gas  service  pipe  in  which  a 
hole  had  been  fused  w^as  produced.  It  was  stated  that  the  pipe  had 
been  cut  from  the  bedroom  of  a  house  in  which  electric  light  had 
also  been  installed,  and  the  wire  was  placed  close  to  the  pipe.  The 
fusing  of  the  hole  caused  a  leakage,  which  almost  suffocated  the 
(K'cupant  of  the  room. 

Lindsay  County  Council  at  a  recent  meeting  considered  a  report 
from  representatives  who  attended  a  conference  of  local  authorities 
at  Doncaster  with  regard  to  the  establishment  of  the  proposed 
North-East  Midlands  Electricity  District.  After  discussion  the 
council  adopted  resolutions  to  the  effect  that  in  view  of  the  incom- 
plete state  of  legislation  concerning  electricity,  the  holding  of  an 
inquiry  into  any  scheme  for  the  constitution  of  a  joint  electricity 
authority  for  the  North-East  Midlands  Electricity  District  would 
be  premature,  and  recommending  that  the  provisions  of  section  19 
of  the  Electricity  (Supply)  Act.  1919.  be  exercised  in  the  proposed 
electricity  district  to  meet  any  emergency. 

On  Friday,  September  16,  members  of  EDrNBURGH  Electric  Light- 
ing Committee  made  their  annual  visit  of  inspection  to  the  various 
power  stations  in  the  city,  including  Leith,  Leith  Docks,  M'Donald 
Road,  and  Dewar  Place.  The  chief  interest,  howe%'er,  centred  in 
the  new  electric  station  at  Portobcllo.  During  the  last  eight  months 
rapid  progress  has  been  made,  and  a  frontal  view  of  the  building 
now  affords  some  idea  of  its  size.  Within  the  last  few  weeks 
the  70  ton  crane  has  been  placed  in  position,  and  it  is  expected 
that  before  the  end  of  this  month  at  least  one  of  the  turbo- 
generators will  have  arrived.  Three  are  to  be  installed,  each  with 
a  capacity  of  10  000  kW.  and  while  to  begin  with  the  power 
produced  will  be  30  000  kW,  provision  has  been  made  for  increas- 
ing this  output  to  100  000  kW.  The  Committee  are  hopeful  that 
by  April  next  the  station  will  be  in  working  order,  and  in  a 
position  to  supply  power  for  the  electric  cars.  In  the  evening  Mr. 
Bruce  Lindsay,  lihe  Convenor  of  the  Committee,  entertained  mem- 
bers of  the  Committee,  officials,  and  others  to  dinner  in  the 
Caledonian  Station  Hotel. 

At  a  meeting  of  Erith  Electricity  Committee  last  week  Mr. 
Williams,  the  engineer,  reported  that  t'allender's  Company  had 
completed  the  cable-laying  for  Erith's  half  of  the  Erith-Woolwich 
scheme,  and  that  the  other  part  would  soon  be  finished.  Under  this 
scheme  Erith  will  be  able  to  obtain  electricity  at  a  much  more 
economic  rate  of  production.  The  contract  with  Callender's  Cable 
and  Construction  Company  was  for  £20  000,  which  was  raised  by 
a  special  loan.  The  contracts  let  for  cable,  transformers,  switch- 
gear,  &c..  to  enable  the  Council  to  take  supplies  from  Woolwich 
Borough  Council,  and  also  to  make  provision  for  supplying  the 
requirements  of  Messrs.  Vickers  are  given  on  page  395.  The  total 
cost  was  put  at  £8  273.  This  did  not  include  protective  gear. 
&c.,  for  the  main  10  000  V  cable.  As  this  w.is  a  question  which 
equally  concerned  Woolwich  Council  it  had  been  left  over  for  the 
present.  The  cost  varied  from  £200  to  £500,  according  to  type, 
and  would  be  equally  divided  between  Woolwich  and  Erith.  It 
was  reported  that  fcunial  application  had  already  been  made  for 
the  loan  required.  Messrs.  Vickers  required  the  Council  to  be  in 
a  position  to  take  over  the  whole  of  their  supplies  hy  January  1 
next.  The  engineer  had  interviewed  one  of  the  commissioners  and 
explained  the  position,  and  promise  of  sanction  was  given. 


Obituary. 

We  regret  to  record  the  ile;ith  of  Mr.  K.  E.  Bavnes,  Lees  Header 
in  Physics  at  the  University  of  Oxford. 

The  death  took  place  at  Burton-on-Trent.  in  his  87th  year,  of 
Sir  John  H.  Hefferman,  a  distinguished  naval  engineer,  who 
assisted  in  laying  the  first  Atlantic  cable. 

'  The  death  is  announced  at  the  age  of  fifty-seven  years  of  Mr. 
Arthur  A.  Day,  former  electrical  engineer  of  Bolton,  to  which 
position  he  was  elected  in  August,  1900.  In  1904  he  took  over  Mie 
management  of  the  tramways,— Under  his  control  these  departments 
made  excellent   progress,  but  in  September.  1912.   Mr.   Day's  health 

"iiroke  (lr>wn.  and  he  resigned  both  positions  in  the  following  June 
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Electric   Traction. 

Additional  cars  and  longer  trains  are  shortly  to  be  employed  on 
the  B.UiERLOo  Line  during  the  morning  and  evening   rush   hours. 

Six  new  saloon  electric  tramcars  ordered  by  Swansea  Borough 
Council  from  the  Brush  Electrical  Works.  Loughborough,  have  been 
delivered. 

The  Dartford  Light  Railways  (Amendjient)  Order.  1921 
(authorising  additional  borrowing  powers),  has  been  submitted  to  the 
Minister  of  Transport  for  confirmation. 

At  a  meeting  of  Dundee  Tramway  Committee,  the  tiamwa.- 
mana<Ter  was  instructed  to  see  what  he  could  do  with  regard  Nj 
running  through  tramcars  from  Lnchee  to  Broughty  Ferry. 

Bradford  Tramways  Committee  has  adopted  a  proposal  of  the 
Ministry  of  Transport  that  the  qualifications  of  men  employed  on 
traffic  service  should  be  tested  by  examination  every  twelve  months. 

Wals.all  tramways  manager  has  been  instructed  to  negotiate  with 
the  Wolverhampton  Corporation  and  the  Wolverhampton  Tramways 
Company  for  a  through  service  of  trams  between  Walsall  and 
V/olverhampton. 

For  some  time  tests  as  to  the  practicability  of  a  system  for  the 
AUTOM.\Tic  PREVENTION  OF  RAILWAY  COLLISIONS  have  been  carried 
out  by  railway  and  electrical  experts  on  the  short  line  connecting 
Brighton  with  the  Dyke,  and  a  demonstration  of  the  apparatus 
is  to  be  given  this  week  to  various  representatives  of  railways. 

It  was  reported  to  Walsall  Corporation  last  week  that  there 
was  a  loss  of  about  £5  000  on  the  first  quarter's  working  of  the 
(ramways.  The  manager  has  been  authorised  to  negotiate  w-ith 
Wolverhampton  Corporation,  and  the  Wolverhampton  District 
Electric  Tramways,  Ltd.,  for  a  through  service  between  Walsall  and 
Wolverhampton. 

The  tramway  strike  in  Salford.  which  arose  through  inspectors 
leaving  the  United  Vehicle  Workers'  Union  and  joining  the  Associa- 
tion of  Local  Government  Officers,  ended  last  Saturday,  and  the 
usual  service  of  cars  was  resumed  after  a  five  days'  stoppage.  The 
points  at  issue  have  been  referred  to  arbitration.  The  suspension 
cost  Salford  £1  000  a  day. 

With  regard  to  recent  reports  that  the  Extension  of  the  Tube 
Railways  is  to  be  undertaken  at  an  early  date,  it  is  officially  stated 
that  the  position  is  practically  the  same  as  in  February,  when  Lord 
Ashfield  informed  the  shareholders  of  the  company  that  it  was  hoped 
to  proceed  with  the  scheme  when  conditions  permitted  and  the 
required  sum  of  £1  750  000  could  be  raised  on  reasonable  terms. 

The  recommendation  of  the  Glasgow  Corporation  Wages  Com- 
mittee that  the  tramway  workers'  war  bonus  should  be  reduced  by 
3s.  per  week,  the  reduction  to  take  effect  on  the  first  pay  day  in 
October  and  to  continue  until,  and  including,  the  last  full  weekly 
pay  day  in  November,  when  the  position  would  be  reviewed,  has 
been  approved  by  the  tramway  men,  with  the  reservation  that  what- 
ever alteration  takes  place  in  November  it  should  be  based  upon  the 
national  agreement  for  the  tramway  industry,  which  has  a  sliding 
scale  in  accordance  with  the  cast  of  living  index  figure. 

With  the  object  of  cutting  down  expenses,  the  Great  Eastern 
Railway'  Company  is  going  to  introduce  the  conductor-guard  system 
on  its  branch  lines;  in  otTier  words,  the  tramway  system  is  to  te 
applied  to  railway  trains.     Passengers  on  the  trains  concerned  will 

fet  their  tickets  from  the  conductor-guard,  the  ticket  being  in  the 
orra  of  a  tramway  ticket.  Special  rolling  stock  on  the  principle  of 
that  already  in  use  on  the  "  Tube  "  railways  is  being  constructed  by 
the  company  at  Stratford.  Later  on,  it  is  stated,  a  special  type  of 
engine  may  be  provided. 

Mr.  H.  Ford,  at  a  recent  meeting  of  Nottingham  City  Council, 
referred  to  the  urgent  necessity  of  constructing  a  branch  railway 
line  from  the  new  power-station  at  Clifton  to  the  Midland  Railway 
at  Lenton  South.  If  begun  now.  he  said,  the  work  would  give 
employment  to  many  men.  and  he  reminded  the  Council  that  the 
Lord  St.  David's  fund  was  at  their  disposal  in  the  matter,  while 
the  material  for  filling-in  purposes  could  be  obtained  from  several 
places.  By  being  able  to  use  their  own  branch  line  and  taking 
other  matters  into  consideration,  he  thought  the  Council  would  save 
£7  000  the  first  year.  The  committee  are  to  consider  the  question 
at  their  next  meeting. 

At  the  StTNDERLAND  Town  Council  the  Tramways  Committee 
recommended  the  acceptance  of  a  tender  from  a  foreign  firm 
for  the  supply  of  rails,  fishplates,  &c.  The  chairman.  Alderman 
New,  stated  that  the  foreign  tender  was  the  lowest,  and  that 
only  one  English  tender  was  received — from  a  Middlesbrough  firm, 
whose  price  was  £2  per  ton  higher.  Except  bv  the  express  desire 
of  the  council,  the  committee  felt  thev  were  not  justified  in 
departing  from  the  policy  of  accepting  the  lowest  tender,  especially 
when  in  the  past  foreign  rails  had  been  proved  to  be  far  superior 
to  English  rails.  An  amendment  was  carried  to  accept  the  English 
tender,  speakers  contending  that  -ifliile  there  were  so  many  men 
starving  in  the  country  thev  ought  not  to  send  work  out  "of  the 
country.  Dr.  Bell  described  this  doctrine  as  a  wicked  economic 
fallacy,  as  damnable  as  the  fallacy  of  Karl  Marx. 

During  the  past  week-end  the  Leeds  tramways  have  attained  their 
jubilee,  the  service  having  been  started  on  Sept.  16,  1871,  when  a 
line  was  opened  from  Boar-lane  to  the  Oak  at  Headingley.  Pre- 
viously, the  "  Yorkshire  Post  "  states,  there  had  been  a  preliminary 
trial  line  laid  on  waste  ground  in  Cookridge-street,  near  the  present 
Leeds  Institute,  and  the  curious  were  invited  to  step  into  the  model 


car  and  become  familiar  with  the  easy  going  of  a  tramcar  as  com- 
pared with  a  cart,  for  the  tramcars  were  at  that  time  drawn  by 
horses.  The  opening  of  a  regular  line  aroused  much  interest,  and 
crowds  assembled  to  watch  the  passage  of  the  cars,  while  everyone 
was  eager  to  make  a  trial  trip.  The  Headingley  line  was  soon 
followed  by  the  construction  of  others  from  Boar-lane  to  Chapel- 
txrtvn,  to  Marsh-lane  (with  terminus  at  the  Woodpecker  Inn),  to 
Hunslet  (with  terminus  at  Thwaite  Gate),  and  to  Kirkstall,  with 
terminus  at  Commercial-road.  The  hor.se  cars  were  succeeded  in 
1877  bv  steam  cars,  and  in  1891  bv  the  u-se  of  electric  traction. 


Municipal   Accounts. 


Tile  accounts  of  the  Aberdeen  Corporation  Electricity  Department 
for  tlie  year  1920-21  show  that  fuel  for  the  generation  of  eleutricitv 
cost  £68  207.  The  total  revenue  amounted  to  £174  884  18s.  and 
22  551910  units  were  generated.  Of  the  revenue,  £20  426  was 
obtained  for  city  traction  purposes  and  £1  826  for  suburban  trac- 
tion, while  £140  408  was  for  ordinary  meter  .service. 

The  accounts  for  the  past  year  of  the  Cornwall  Electric  Power 
Company,  which  is  associated  with  the  Urban  Electric  Supply  Com- 
pany show  an  increase  in  the  net  revenue  from  £14  900  to  £23  400, 
and  an  increase  from  £99  600  to  £130  200  in  the  total  sales.  The 
available  balance  at  £25  900  is  £8  700  higher,  but  the  dividend  is 
unchanged  at  the  4  per  cent,  paid  for  the  preceding  four  years,  the 
additional  surplus  being  utilised  in  raising  the  transfer  to  general 
reserve  from  £2  000  to  £5  000  and  the  carry-over  from  £1200  lo 
£4  600.  The  allocation  to  depreciation  reserve  is  unaltered  dt 
£5  000. 

A  heavy  los.-;  is  shown  on  the  working  of  Leeds  tramways  dm'ing 
the  summer.  Between  April  1  and  August  31  the  income  has 
decreased  by  £10  277,  as  compared  with  the  same  period  last  year, 
and  the  expenditure  has  increased  by  £24  494,  making  a  deficit  of 
£34  771  on  the  five  months'  working.  The  increased  fares  have 
resulted  in  an  average  increase  of  £227  per  day,  but  increased 
costs  amount  to  nearly  5d.  per  mile,  while  the  income  is  only  larger 
by  a  little  under  2|d.  per  mile.  There  has  been  an  economy  of 
543  263  car  miles  run.  but  this  has  been  accompanied  by  a  fall  in 
the  number  of  passengers  of  5  332  000— an  aggregate  of  53  946  592, 
in  place  of  59  279  437  during  last  summer. 

The  annual  report  of  Burnley  Corporation  Electric  Supply 
Works  states  that  the  total  amount  borrowed  on  capital  account  is 
£187  054.  and  the  total  amount  paid  off  bv  sinking  fund  and  salo 
of  old  plant  £102  972  19s.,  leaving  £84  08i  Is.  owing  on  mortgage 
loan.  'The  total  works  costs,  excluding  interest  and  sinking  fund 
and  income  tax  on  profits  were  £50  178  6s.  5d.,  against 
£40  558  lis.  6d.,  an  increase  of  £19  619  14s.  lid.  The  net  income 
from  all  sources  was  £75  255  9s.  lOd.,  against  £60  800  Is.  lid.,  an 
increase  of  £14  455  7s.  lid.  The  interest  and  sinking  fund  charges 
and  income  tax  on  profits  were  £15  5176s.  8d.,  against  £1452317s., 
an  increase  of  £1093  9s.  8d..  making  a  loss  of  £540.  During  the 
year  7  594107  units  were  sold,  against  7113  310  in  the  previous 
year,  an  increase  of  480  797,  equal  to  6.76  per  cent.  The  sale  of 
units  for  lighting  showed  an  increase  equivalent  to  21.84  ;  power,  an 
increase  of  28.19;  and  heating  and  domestic  purposes,  12.46.  Only 
traction  (3.57)  showed  a  decrease,  and  this  was  due  to  the  coal 
dispute. 

The  annual  report  of  the  Bradford  Corporation  tramways  imder- 
taking  for  the  year  ended  March  31  shows  an  increase  in  revenue  of 
£109  549,  but  also  a  net  increase  in  expenditure  of  £152  369.  For 
the  increase  in  expenditure,  wages  and  salaries,  repairs  to  the  perma- 
nent way,  and  power  expenses  were  largely  responsible.  Advances  of 
wages  and  increases  to  the  staff  amounted  to  £79  851,  rates  and 
taxes  increased  by  £6  314,  upkeep  of  the  permanent  way  cost 
£18  679  more,  and  power  expenses  we;it  up  by  £14  853.  The  total 
revenue  in  1921  was  £718  539,  the  working  expenses  were  £653  903, 
and  the  gross  profit  £64  635.  But  against  this  has  to  be  charged 
interest,  income  tax.  sinking  fimd,  &c..  amounting  to  £86  881.  The 
loss,  which  is  debited  to  the  reserve  and  renewals  fund,  was  £22  245. 
Last  year,  when  the  gross  profit  w-as  £107  456.  £30  000  was  appro- 
priated to  the  relief  of  rates.  A  table  showing  the  percentage  of 
cost  of  labour  to  gross  revenue  since  1909  shows  that  in  that  year 
on  working  expenses  of  £170  196  the  sum  of  £81  572.  or  47  per  cent, 
of  the  total  expenditure,  was  paid  in  wages;  in  1921,  on  working 
expenses  of  £653  904.  £415  070,  or  63^  per  cent,,  was  paid.  In 
1909  the  total  revenue  was  £244  235,  and  the  percentage  of  wages 
paid  was  33  per  cent.  ;  in  1921  tlie  revenue  was  £718  540,  and  the 
percenta,ge  of  wages  was  57|.  The  income  earned  by  the  railless 
system  was  £21  384  and  the  expenses  were  £32  226.  The  present 
vehicles  have  practically  run  their  useful  life  and  will  be  super-seded 
in  the  future  by  vehicles  of  a  more  modern  type.  A  one-man  type 
has  been  approved.  The  total  number  of  tickets  sold  during  tno 
year  was  nearly  89  000  000,  an  increase  on  the  previous  year  of  nearly 
3  000  000.  Bradford  contains  fifty-nine  miles  of  tramways,  and  the 
car  mileage  covered  (exclusive  of  trackless)  was  nearly  6  000  000.  an 
increase  of  about  700  000  on  the  mileage  covered  last  year.  The 
cost  of  carrying  blind  people  free  was  £657.  The  Bradford  Tram- 
ways Committee  recommends  that  reconstruction  of  tramways  tracks 
in  Bradford  be  proceeded  with  as  follows,  regard  being  had  to  the 
materials  available  for  the  work  ; — Eccleshill  section,  from  Idle- 
road  to  terminus,  estimated  cost  £16  623;  Wyke  section,  near  Odsal 
Top,  estimated  cost,  £9  523.  The  councih  is  recommended  to  apply 
to  the  Ministry  of  Transport  for  sanction  to  borrow  so  much  of 
these  sums  as  would  properly  be  met  out  of  capital  account,  having 
regard  to  the  time  whicH"  has  elapsed  since  the  existing  track  was 
constructed. 
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Personal   and   Appointments. 

Mr.  W.  Wvld,  borough  electrical  eiigiiiocr  iif  Hanipstead.  is 
resigning  that  position  to  join  the  Speiriiig   Hoiler   Company. 

Mb.  Alfred  Shepherd  has  been  appointed  chairman  and  Mr. 
George  B.^ltour.  M.P.,  vice-chairman  of  the  Lancashire  Electric 
Light  and  Power  Company,  Ltd. 

Mr.  a.  T.  Smith,  managing  director  of  the  Castner,  Kellner  Alkali 
Company,  has  been  asked  to  join  the  board  of  the  Cassel  Cyanide 
Company,  and  Mr.  William  Neill,  managing  director  of  the  latter 
company,  has  been  asked  to  join  the  board  of  the  Castner,  Kellner 
Alkali  Company. 

Lieuts.  A.  A.  D.wis.  D.  E.  Ross,  and  W.  A.  Gladwin,  of  the 
Tyne  Electrical  Engineers,  have  been  transferred  to  the  regimental 
list  of  the  Territorial  Reserve  of  Officers.  Lieut«.  H.  Hitciiinson 
and  W.  DixEN,  of  the  same  corps,  resign  their  commissions  and 
retain  their  rank. 

Mr.  J.  W.  KoDGER.  A.M.LE.E.,  of  Messrs.  Ferranti,  Ltd., 
HoUinwood  (tran.sfnrmer  department),  was  married  on  the  14th  inst. 
to  Miss  Kilty  Rhodes,  daughter  of  Mr.  W.  H.  Rhodes,  Fulwood, 
Preston.  At  the  reception  the  firm  was  represented  by  Mr.  V.  de 
Ferranti  and  Mr.  Gardner. 

Messrs.  Johnson  &  Phillips,  Ltd..  Charlton,  have  appointed 
Capt.  H.  J.  Groves-Webb,  A.M.LE.E..  to  be  the  engineer  and 
branch  manager  of  their  London  office  at  12,  Union-court,  Old 
Broad-street,  E.C.  2,  in  succession  to  the  late  Mr.  A.  R.  Connal. 
Capt.  Groves-Webb  was  appointed  chief  assistant  engineer  at  the 
London  branch  in  August,  1919,  on  his  return  from  France,  and 
enters  upon  his  new  duties  immediately. 

Mr.  J.  W.  Hame,  who  has  been  in  ill-health  for  some  time  and 
is  now  on  sick  leave,  has  resigned  his  position  as  electrical  engineer 
and  tramways  manager  to  the  York  Corporation.  Mr.  Hame  is  a 
native  of  Hull,  and  wae  educated  at  Kingston  School,  Yeovil,  and 
Finsbury  Technical  College,  London.  He  served  his  apprenticeship 
with  Messrs,  Ronald  Scott  and  Co.,  electrical  engineers,  London, 
and  in  1894  joined  the  St.  James'  and  Pall  Mall  Electrical  Light 
Company,  London.  Three  years  later  he  was  appointed  as  an 
assistant  engineer  at  the  electricity  works  of  the  Leyton  Urban 
District  Council,  and  subsequently  entered  the  employment  of  the 
Cork  Electric  Tramways  Company,  which  he  afterwards  left  to 
become  chief  assistant  electrical  engineer  to  the  Wigan  Corporation. 
In  the  latter,  capacity  he  took  an  active  part  in  preparing  and 
carrying  out  an  electric  lighting  and  tramway  system.  He  left 
Wigan  in  1902  to  take  up  the  position  of  chief  assistant  electrical 
enguieer  at  York,  and  was  appointed  chief  electrical  engineer  in 
1906.  Since  then  he  has  done  much  good  work  in  connection  with 
the  development  of  the  electric  car  system  in  the  city,  and  in 
recent  months  has  been  actively  engaged  in  the  installation  of  :. 
new  hydraulic  electric  power  station  at  Linton  Locks,  near  York. 

Wireless    Notes. 

Direct  wireless  communication  is  now  established  between  Mada- 
gascar. Bordeaux,  and  Anhnanarivo. 

Encoui'aging  e.xperiments  in  wireless  telephony  have  been  car- 
ried out  by  the  Indian  Po.st<i  and  Telegraph  Department  between 
BoMB.AY  and  Poona. 

Owing  to  tlie  increasing  development  of  their  commercial  business, 
the  M.uicoNi  Wireless  Telegraph  Company  are  taking  over  exten- 
sive premises  at  2-12,  Wilson-street,  London,  E.C. 

It  is  announced  that  a  new  telegraphic  cable  is  to  be  installed 
between  Italy  and  South  America.  It  will  start  from  Fiumcino 
(Rome),  and  will  touch  Spain,  Brazil,  Uruguay,  and  Argentina, 
and  eventually  the  Canaries  and  Cape  Verde  Islands. 

The  American  Minister  in  Pekin  has  notified  the  State  Depart- 
ment of  the  signing  of  a  supplementary  agreement  between  the 
Federal  Wireless  Company  and  the  Chinese  Government.  The 
agreement.  Renter's  Washington  correspondent  states,  relates  to  the 
issue  of  bonds  for  financing  the  project. 

Hull  Corporation  has  paid  the  Government  £63000  as  royalties 
on  their  telephone  undertaking,  which  is  the  only  municipally  con- 
trolled service  in  the  country.  At  a  meeting  of  the  Telephones 
Committee  on  Monday  it  was  resolved  to  make  representations  to 
the  Government  for  relief  from  thi.s  burden.  It  was  stated  the 
royalties  now  amount  io  £10  000  per  annum.  Notwithstanding  this 
annual  charge  the  undertaking  is  being  made  to  pay  its  way. 

Institution    Notes. 

The  president  of  the  Amekman  Institute  of  Electrical 
Engineers  for  the  year  1921-22  is  Mr.  Wm.  McClellan. 

The  L.E.E.O.C.A.  (Ix)ndou  Electrical  Engineers'  Old  Comrades' 
Association)  are  holding  a  smoking  concert  at  the  Bridge  House 
Hotel,  London  Bridge,  on  Thursday,  Oct.  6,  at  7  p.m.  Admission 
by  membership  card.  Mr.  F.  Frankling  (hon.  secretary),  108,  Heath- 
wood-gardens,  Charlton,  S,E.  7. 

The  annual  dinner  of  the  Faradav  House  Old  Students'  Asso- 
ciation will  be  held  at  the  Holborn  Restaurant  (Crown  Room)  on 
Friday,  Oct.  21,  at  6.30  (for  7).  Mr.  C.  C.  Paterson.  the  president, 
will  lie  in  the  chair.  It  will  be  remembered  that  this  was  to  have 
taken  jdaoe  on  April  15  last,  but  had  to  be  postponed  owing  to  the 
threatened  transport  strike. 

The  Midland  Electrical  Engineers'  Ball  is  to  lie  held  this 
6ea.son  at  the  Grosvenor  suite.  Grand  Hotel,  Birmingham,  on  Friday. 
Nov.  25.  Mr.  R.  A.  Chattock  will  again  act  as  chairman,  and 
M<T-^is    (1    .T.   Bish,   Vickers'   House,  Loveday-street,  Birmingham, 


and  W.  Y.  Anderson,  14,  Dale-end.  Birmingham,  as  joint  hon. 
secretaries.  Joyce's  London  Band  will  be  in  attendance,  personally 
conducted  by  Mr.  Archibald  Joyce.  Tickets  at  1  guinea  each  may 
be  obtained  from  either  the  chairman  or  hon.  secretaries. 

Mr.  G.  H.  Knibbs,  director  of  the  Institute  of  Science  and 
Industry,  announced  recently  that  in  future  all  the  Australian 
States,  as  well  as  the  Commonwealth,  would  order  railway  ralls 
and  fishplates  to  standard  specifications.  This  would  greatly  facili- 
tate production  and  expedite  delivery  by  the  steel  manufacturers. 
The  Institute  has  made  a  beginning  fn  the  standardisation  of 
materials,  and  especially  of  engineering  materials,  and  has  secured 
the  adoption  by  Australian  manufacturers  and  users  of  standards 
for  structural  steel  sections,  tramway  rails,  and  fishplates,  and 
railway  rails  and  fishplates. 


Business   Items,  &c. 

Mr.  J.  W.  Beauuiamp.  of  the  B.E.D.A.,  84.  Kingsway,  W.C.  2, 
will  be  glad  to  receive  communications  from  firms  manufacturing 
modern  types  of  windmill  suitable  for  pumping  or  driving  electric 
generators. 

Messrs.  Cunningham,  Ltd.,  of  169-171,  Edgware  Road,  W.  2, 
invite  inspection  of  their  private  wireless  station,  which  is  now  in 
operation.  Mr.  C.  J.  Close,  late  of  the  Government  Wireless  Service 
and  Marconis,  is  in  charge  and  will  give  advice  and  assistance  to 
amateurs. 

On  Saturday.  Sept.  17,  The  Electrical  Wholesalers'  Federa- 
tion, Ltd,,  sent  the  following  telegram  to  the  Chancellor  of  the 
Exchequer  : — "  At  a  meeting  of  the  Electrical  Wholesalers'  Federa- 
tion to-day  the  following  resolution  was  passed  :  '  That  the 
Federation  of  Electrical  Wholesalers  consider  that  taxation  exceeds 
the  limits  that  commerce  can  bear,  and  that  much  more  drastic 
economy  than  hitherto  practised  is  essential  for  the  welfare  of  the 
countrv.' 


Forty  Years  Ago. 


(The  Electrician,  September  24.  1881.) 

Electric  Light  at  Norwich. — The  Norwich  Town  Council  have 
accepted  the  tender  of  Me.ssrs.  Crompton  &  Co.,  of  London,  for 
lighting  several  of  the  principal  streets  of  the  city  by  their  arc 
lamps  for  twelve  months. 

University  College,  Nottingham. — Evening  lectures  on  electri- 
city and  nmenetisni  will  be  delivered  by  Professor  Fleming  at  this 
college  on  Tnursday  evenings,  commencing  the  13th  October  next. 
There  will  also  be  technical  classes  in  electrical  instrument  making 
and  telegraphy,  on  the  scheme  of  the  City  and  Guilds  Institute, 
every  Monday  and  Wednesday  during  the  next  session. 

Electric  Light  in  Clubs.— The  British  Electric  Light  Company 
have  introduced  their  incandescent  lamps  into  the  smoking-room  of 
the  Junior  Carlton  Club  with  success.  The  lamps  are  fed  by  Faure 
batteries  placed  in  the  basement  of  the  building.  Fifteen  lamps 
have  replaced  twenty-five  gas  burners,  by  which  the  room  was 
ordinarily  lighted ;  they  have  been  grouped  together  beneath  a 
reflector,  so  as  to  resemble  the  modified  form  of  gas  sun,  which 
they  have  replaced.  The  work  has  been  carried  out  by  Mr.  Radcliffe 
Ward,  the  company's  engineer. 

International  Electrical  Exhibition. — To  show  the  interest 
taken  by  the  general  public  in  this  exhibition,  we  may  quote  from  a 
daily  contemporary's  correspondent  in  Pai'is.  He  says  : — "  Three  or 
four  new  pieces  are  announced  for  representation  at  various  theatres 
this  week,  but  the  Electricity  Exhibition  runs  every  other  attraction 
a  very  close  race.  It  is  perfectly  marvellous  to  a  commonplace 
observer  to  see  a  queue  of  three  thousand  persons  waiting  for  their 
turns  at  the  telephone  to  hear  a  few  bars  of  music  sung  or  played 
at  the  opera,  when  they  might  hear  the  whole  opera  sitting  at  their 
ease  and  see  the  ballet  as  well.  But  such  is  the  effect  of  novelty.  It 
is  for  a  similar  reason  that  crowds  gather  round  the  Exposition  of 
the  Submarine  Cable  Company.  They  do  not  well  understand  what 
they  see,  but  they  know  that,  thanks  to  the  cable,  conversation  can 
be  "kept  up  between  the  New  World  and  the  Old.  and  they  gaze 
at  the  admirable  apparatus  and  appliances  in  pardonable  though 
childish  amazement."  

New  Companies. 

Rich.\rd  Whiffen,  Ltd.  (176  605.)  Registered  Sept.  2.  Excel- 
sior Works,  Carriage-street,  Old  Trafford,  Manchester.  Electrical 
installation  contractors.  Nominal  capital,  £15  000  in  15  000  shares 
of  £1  each.  Directors  :  R.  G.  Whiffen.  R.  Attwater.  Qualification 
of  directors.  1  000  shares  governing  directors.     Private  company. 

BRmsH  Auto.matic  Telephone  1nstall.«ion  Company,  Ltd. 
(176  608.)  Registered  Sept.  3.  92,  Victoria-street,  S.W.  To  carry 
on  the  business  of  malting,  selling,  maintaining,  and  working 
private  or  other  telephones  and  [flegraphs.  Nominal  capital.  £10  000 
in  10  000  shariti  of  £1  each.  Directors  :  G.  W.  Tempest,  C.  G. 
Tideman.  J.  Hunter,  A.  Channing.  Qualification  of  directors,  £250. 
Private  company. 

Clear  Hooters,  Ltd.  (176  641.)  Registered  Sept.  6.  Hooter- 
liyid,  Highgate-square,  Camp  Hill,  Birmingham.  Manufacturers, 
dealers,  and  agents  for  electric  motor  and  all  other  kinds  of  horns 
and  hooters.  Nominal  capital  :  £5  000  in  3  000  pai-ticipating  cumu- 
lative preference  shares  and  2  000  ordinary  shares  of  £1  each. 
Directors  :  W.  A.  Crosbee,  H.  H.  Mills.  W.  J".  Spicer,  T.  S.  Rogers. 
Qualification  of  directors,  250  fully -paid  shares.     Privat*  company. 
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Imperial   Notes. 

The  Clifton  Hill-Heidelbers  section, of  the  Melbourne  Suburban 
Railways  is  now  worked  electrically. 

The  VicTORL\N  Electricity  Commissioners  are  contracting  for 
the  purchase  from  the  Zeitz  Company,  of  Germany,  of  briquetting 
plant  for  use  at  the  brown  coal  mines  at  Morwell.  The  cost  is 
stated  to  be  £110  000. 

The  English  Electric  Company  of  Australia  proposes  to  manu- 
facture aluminium  at  its  new  works  at  Spotswood,  Melbourne. 
Alunite  exists  in  Victoria,  and  in  exceedingly  rich  deposits  at  Bullah- 
deelah  in  New  South  Wales.  The  exports  of  alunite  from  1890  to 
1918  amounted  to  57  000  000  tons. 

A  supply  of  electrical  energy  from  the  Victorian  Railway ^f'om- 
niissioners'  power  station  is  now  available  for  working  the  Foots- 
CRAY  (Victoria)  tramways.  The  track  has  been  ready  nearly  two 
years,  but  the  current  has  not  been  available  hitherto. 

With  regard  to  the  contract  which  Sydney  (N.S.W.)  Electric 
Supply  Committee  has  placed  with  Thompson  and  Co.  (Castle- 
maine),  Pty,  Ltd.,  for  a  17  500  kW  turbo-genei-ator,  the  city 
Solicitor  has  advised  Sydney  Council  that  if  they  confirm  the 
acceptance  of  the  tender  they  will  be  liable  to  an  action  for  breacli 
of  contract  with  the  English  Electric  Co.   (Australia).  Ltd. 

For  tile  first  time  since  the  commencement  of  the  Tasmanian 
Government's  electric  power  supply  in  1915,  the  plant  was 
brought  to  a  standstill  on  .July  25  last  by  the  intensely  cold 
weather,  which  caused  the  screens  at  the  penstock  chamber  at  the 
head  and  the  pipe  lines  to  become  choked  with  ice  and  snow.  For 
about  2^  hours  the  Hobart  ti'amways  and  the  supply  of  power  and 
light  in  the  city  were  stopped.  The  severity  of  the  weather  is 
stated  to  have  been  unprecedented. 

The  English  Electric  Company  of  Canada,  Ltd.,  which  has 
recently  been  registered,  holds  the  exclusive  manufacturing  rights 
for  Canada  in  perpetuity,  and  acte  as  the  agency  through  whom  all 
selling,  engineering,  and  construction  work  in  Canada  is  done,  and 
holds  the  right  to  sell  its  own  products  in  the  United  States.  The 
Canadian  Company  has  the  use  of  all  patents,  designs,  and  processes 
of  the  English  Electric  Company.  Ltd.,  of  Great  Britain,  and  secures 
preferred  prices  on  all  imported  machinery  and  equipment  as  well 
a.s  the  benefit  of  the  preferential  tariff  and  favourable  exchange  rate. 
The  Canadian  company  has  also  working  arrangements  with  Siemens 
.  Brothers  &  Company,  Ltd.,  English  Electric  and  Siemens  Supplies, 
Ltd..  Consolidated  Construction  Company,  Ltd.,  Les  Constructions 
Electriques  de  France  and  Les  Constructions  Electriques  de 
Belgique,  Toyo  Denki  Seizo  Kabushiki,  Kaishi,  and  the  English 
Electric  Company  of  Australia,  Ltd.  The  entire  undertaking  of  the 
Canadian  Crocker-Wheeler  Company,  Ltd.,  has  also  been  acquired. 
Mr.  Gordon  F.  Perry,  president  of  the  National  Iron  Corporation, 
Ltd. .  is  chairman  of  the  board. 


Foreign    Notes. 

In  the  coui'se  of  a  statement  on  the  oil  industry  in  the  Argen- 
tine, the  cuiTent  monthly  review  issued  by  the  London  and  River 
Plate  Bank  says  that  the  Astra  Petroleum  Company  is  now  con- 
trolled by  a  German  syndicate.  The  A. E.G.  is  supplying  an 
additional  $2  000  000  paper  capital,  and  has  undertaken  to  utilise 
all  the  mineral  produced  at  its  power  stations  at  Buenos  Aires  and 
Alonte  Video. 

The  Ki.\NGSi  Kaiming  Electric  Light  Company,  Ltd..^has  gone 
into  liquidation.  Its  assets  amomit  to  .1>200  000.  while  its  liabilities 
total  in  the  neighbourhood  of  $700  000.  Some  shareholders  have 
suggested  a  reorganisation.  The  Chinese  Ministry  of  Communica- 
tions  has   registered   the  Kingsha   Electric   Company  at  Kingsha. 

It  is  reported  that  an  economy  campaign  is  in  full  swing  :n 
America,  and  among  the  savings  to  be  effected  is  a  large  cut  in  the 
naval  appropriations.  This,  apparently,  will  have  a  serious  effect 
on  the  manufacture  of  electrical  equipment  for  naval  vessels,  and 
it  is  reported  that  consequently  the  manufacture  of  ship-propulsion 
machinery  has  been  stopped  by  the  General  Electric  and  Westing- 
house  companies. 

In  connection  with  the  electrification  of  the  Midi  Railway,  the 
Swiss  firm,  Brown,  Boveri  et  Cie. ,  has  recently  secured  a  contract 
for  the  complete  equipment  of  the  five  ^ub-stations  of  Pau,  Lourdes, 
Tarbes,  Montrejeau,  and  Lannemezan  with  mercury  arc  rectifiers. 
The  contract  comprises  sixteen  1  200-kW  rectifier  sets  to  operate  at 
a  direct-current  pressure  of  1  575  V.  Each  set  consists  of  a  single 
main  transformer  supplying  two  high-tension  rectifiers  in  parallel. 
The  primary  supply  will" be  three-phase  at  60  000  V  and  a  periodicity 
of  50  cycles.  The  overload  capacity  for  which  the  rectifiers  are  being 
designed  is  50  per  cent,  for  two  hours  and  200  per  cent,  for  five 
minutes. 

The  first  motor  show  to  be  held  in  China  will  take  place  at 
Shanghai  in  November.  Keen  American  competition  is  anticipated. 
Owing  to  the  short  time  available,  and  the  lack  of  particulars  as  to 
the  cost  of  exhibiting,  &c.,  interested  British  firms,  having  no 
agency  in  China,  are  advised  to  cable  direct  to  Mr.  Fox,  the  British 
Commercial  Counsellor  at  Shanghai,  who  will  endeavour  to  secure 
the  services  of  local  British  agents  for  show  purposes.  Cable 
address  :  "  Commintell,  Shanghai."  Postal  address  :  "  British 
Commercial  Counsellor's  Office,  Shanghai." 

The  United  States  Department  of  Commerce  has  established  a 
branch  office  at  Manila  with  the  object  of  getting  more  accurate 
information    regarding   trade   in   the   Philippines.      In    an   interview 


the  Officer  in  Charge  stated  that  the  United  States,  whose  trade 
with  South  America  and  Europe  is  at  present  diminishing  on  account 
of  exchange  conditions,  is  turning  its  attention  to  the  development 
of  trade  with  the  Far  East,  for  which  Manila  is  a  good  centre. 
The  Department  of  Commerce  ha.s  approved  a  scheme  for  the 
development  of  the  port,  and  is  committed  to  the  project  ot  a  free 
zone  there. 

In  view  of  the  difficulty  of  dealing  adequately  with  calls  for 
tenders  by  public  bodies  in  Italy,  when  the  tendering  firm  is  of 
foreign  origin,  the  question  of  establishing  a  native  house  for  the 
purpose  has  recently  been  considered  by  the  Commercial  Counsellor 
to  H.M.  Embassy  at  Rome.  In  the  opinion  of  the  legal  adviser  to 
the  Embassy,  United  Kingdom  contracting  firms  might  find  it 
advantageous  to  consider  the  question  of  establishing  branch  houses 
(filiali)  in  Italy,  the  directors  of  which  can  be  either  British  or 
Italian.  Further  particulars  may  be  obtained  from  the  Department 
of  Overseas  Trade. 


Catalogues,  Price  Lists,  &c. 

Ravner  &  Heald,  Ltd.,  have  issued  their  monthly  stock  list  of 
two-  and  three-phase  squirrel-cage  and  slip-ring  induction  motors. 

A  booklet  describing  their  end  tightened  reaction  blading  has 
been  issued  by  C.  A.  Parsons  &  Cojipanv.  Ltd.,  Heaton  Works, 
Newcastle-on-Tyne. 

No.  29  of  the  Heat  Treatment  Bulletins,  published  by  Automatic 
AND  Electric  Furnaces,  Ltd.,  has  been  issued  under"  the  title  of 
"  The  Perfect  Hardening  of  Carbon  Steel." 

A  new  sectional  catalogue — Industrial  Section,  No.  1 — has  been 
issued  by  Hy.^tt  Ltd.,  and  is  full  of  information  about  the  firm's 
roller  bearings  for  trucks,  trams,  and  tubs. 

Guy  Chantrill  &  Company  have  issued  a  price  list  of  their 
"  Viking  "  50-cycle  three-phase  oil-cooled  transformers  for  any 
standard  low-tension  voltage.  Prices  for  other  periodicities,  also 
for  single-phase,  Scott  connected,  and  furnace  transformers  may  be 
obtained  on  application. 

A  72-pag6  catalogue  on  Industrial  Lighting  has  been  received 
from  the  Edison  Swan  Electric  Company.  The  general  information 
and  advice  which  the  book  contains,  in  addition  to  the  tables  of 
dimensions  of  the  numerous  apparatus  illustrated,  will  prove  of 
the  greatest  service  to  all  who  are  contemplating  bringing  their 
lighting  arrangements  up  to  date. 

Higgs  Bros,  have  published  a  price  list  of  their  a.c.  and  d.c. 
electric  motors,  dynamos,  and  starting  gear.  It  is  intended  purely 
for  reference  with  regard  to  outputs  and  prices.  A  special  book  is 
to  be  issued  containing  the  specifications  of  their  machines.  The 
firm  point  out  that  they  stock  50  per  cent,  of  the  machines  shown 
in  the  list,  and  of  those  not  in  stock  delivery  can  be  given  in  from 
seven  to  ten  days. 

We  have  received  from  Simplex  Conduits  Ltd.  an  advance  copy 
of  a  four-page  leaflet  they  are  shortly  issuing  regarding  their 
"  Triple  Purpose  "  electric  signs.  The  illustrations  show  many 
designs  which  have  been  produced  by  the  company,  but  the  sign 
department  will  at  any  time  be  pleased  to  give  advice  and  assistance 
in  providing  exactly  the  right  sign  required.  All  they  ask  is  that 
a  complete  set  of  particulars  shall  be  sent. 

Tangyes,  Ltd.,  Cornwall  Works,  Birmingham,  have  a  large  and 
varied  selection  of  lantern  slides  of  their  manufacture  available  for 
loan  to  engineering  lecturers  and  technical  instructors.  The  slides 
comprise  gas  engines  and  suction  producers,  oil  engines,  steam  and 
power  pumps,  hydraulic  machinery,  machine  tools,  &c.  The  firm 
also  have  an  assortment  of  slides  of  historical  interest  dealing  with 
these  subjects.     A  list  of  slides  will  be  sent  free  to  applicants. 

The  applications  of  aluminium  are  now  so  numerous  that  there 
is  need  for  up-to-date  information  as  to  its  uses  and  properties.  The 
series  of  booklets,  issued  by  the  British  Aluminium  Company, 
entitled  "  Hints  on  Working  Aluminium,"  have  proved  of  consider- 
able utility  to  engineers  in  the  past  on  account  of  their  technical 
information,  tables,  &c.,  and  it  is  interesting  to  learn  that  five  of 
the  booklets  have  now  reached  a  revised  edition.  Tliese  deal  with 
aluminium  ingots,  sheet,  circles,  tubes,  and  sections. 

The  latest  addition  to  the  General  Electric  Company's  pub- 
lications deals  with  automatic  circuit  breakers  for  direct  and  alter- 
nating current  for  voltages  up  to  500  V,  and  for  ciu-rents  up  to 
5  000  A.  In  addition  "  Salford  Junior  "  circuit  breakers  are  illus- 
trated and  details  are  given  of  "Salford"  ironclad  breakers,  for 
mining  and  other  similar  work.  The  "  Witton  "  type  of  circuit 
breakers  and  automatic  time  switches  also  find  a  place.  A  supple- 
ment gives  revised  prices  of  this  apparatus,  adjusted  to  include 
all  advances  to  date. 

R.  B.  Hodgson  &  Company  (Sheffield),  Ltd..  have  produced  an 
artistic  booklet  of  some  forty  pages  dealing  with  their  "  Pinnacle  " 
crucible  steels.  Owing  to  the  fact  that  the  firm  manufacture  distinct 
grades  and  qualities  of  steels  to  meet  the  individual  requirements  of 
special  tools  and  particular  classes  of  work,  instead  of  simply  varying 
the  carbon  contents  or  temper,  they  have  been  able  to  grade  and 
standardise  the  steels  in  series,  and  details  of  them  are  included  iu 
the  catalogue,  in  addition  to  eight  pages  relating  to  heat  treatments. 
Pages  36  to  40  comprise  a  Steel  and  Tool  Reference — an  original 
summary  and  index  of  the  tempers,  tempering  colours,  and  steels 
applicable  to  the  very  large  number  of  different  tools  included. 
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Tenders   Invited   and   Accepted. 

West  Dekby  Guaitiiaiis  lequiie  teiuleis  bv  Sept.  24  for  electiiial 
supplies,  engine  packings,  &c.  I'articuUrs  from  the  Clerk, 
Brougham-terrace,  Liverpool. 

BoRRisOLEiGH  (Co.  Tipperary)  Ei.E(.tric  Light  Company  require 
tenders  by  Sept.  30  for  wiring  consumers'  premises.  Specification, 
&c.,  from  Messrs.  J.  P.  Tiernev  &  Company,  44,  Kildare-strect, 
Dublin. 

Tenders  are  required  by  Oct.  1  for  the  supply  of  electric  fittings, 
&c.,  to  the  Midlothian  and  Peebles  District  Asylum.  RossLYNtEE. 
Forms  of  t«nder  from  the  Clerk  and  Treasurer,  19,  Heriot-row, 
Edinburgh. 

BnENOs  Aires  State  Railways  invite  tenders  by  October  iil 
for  one  year's  supply  of  electrical  stores.  Specifications  are  ex 
peeled  to  arrive  at  the  Department  of  Overseas  Trade  at  the  end 
of  September. 

Walsall  Electric  Supply  Committee  want  tenders  by  Sept.  25  for 
the  supply  of  320  tons  and  the  laving  of  300  tons  of  c.i.  pipee. 
Specification,  etc.,  from  Mr.  E.  "M.  Lacev,  12,  Victoria-street, 
London,  S.W.  1. 

The  Commissioners  of  H.M.  Works,  &c.,  require  tenders,  by 
Sept.  30,  for  «upplv  of  electric  light  wire  and  cable.  Forms  of 
tender,  &c.,  from  tVie  Controller  of  Supplies,  King  Charles-street. 
Weetminster.  S.W.  1. 

Edlnbitigh  Corporation  want  tenders  by  Oct.  10  for  electric  light 
wiring  and  fitting  of  the  City  Collectors'  Offices,  Waterloo-place, 
Edinburgh.  Specification,  &c. ,  from  the  City  Engineer,  Dewar- 
place.  Edinburgh,  by  Oct.  10. 

Eastbourne  Corporation  require  tenders  by  Sept.  26  for  a  water- 
tube  boiler,  fan  and  chimney,  feed  pump  and  piping,  ajid  a 
2  500-kW  turbo-alt«rnator,  with  condensing  plant  and  pipework. 
Specifications  from  the  Borough  Electrical  Engineer. 

The  directors  nf  the  Lancashire  and  Yorkshire  Railway  require 
tenders  by  Sept.  29  for  the  supply  of  signal,  telegraph,  and  electric 
wires  and  fittings,  rubber,  ironmongery,  &c.  Forms  of  tender,  &c., 
from  Mr.  Sharp.  Stores  Department,  Osborne-strect.  Manchester. 

Tenders  are  invited  by  Oct.  5  for  the  supply  of  bronze  wire 
(schedule  536)  to  the  Postmaster-General's  Dept.,  State  of  Queens- 
land. Specifications.  &c.,  from  the  office  of  the  High  Commissioner 
for  Australia,  Room  E  5,  Australia  House,  Strand,  W.C.  2. 

The  Bulgarian  Department  of  Posts,  Telegraphs,  and  Tele- 
phones wants  tenders  by  Oct.  7  for  the  supply  of  100  000  porcelain 
insulators.  Particulars  from  the  Department  of  Overseas  Trade.  35, 
Old  Queen-street,  S.W.  1. 

The  Bitlgarian  Minister  of  Railways,  Telegraphs,  and  Tele- 
phones requires  tender.s,  by  Oct.  12,  for  brackets,  bolts,  and  other 
hardware  furniture  of  telegraph  and  telephone  lines.  Specifications 
can  be  seen  at  the  Department  of  Overseas  Trade,  35.  Old  Queen- 
street,  London,  S.W.  1. 

Loughborough  Corporation  invite  tenders  for  the  following  ex- 
tensions of  their  electrical  undertaking  :  (a)  by  October  31,  eteani 
raising  plant  ;  (b)  by  October  17,  high  and  low  pressure  mains  net- 
work.«.  Particulars  from  Mr.  C.  H.  Wordingham,  at  7.  Victoria 
Street.  Westminster,  S.W.  1,  or  11,  Mosley  Street,  Manchester. 

Pretoria  (Transvaal)  Municipality  requires  tenders  by  Oc(.  4  for 
coal  handling  plant  (contract  No.  6),  6  600  V  cables  (contract  No.  7), 
induced  draught  and  ash-handling  plant  (contract  No.  8).  and  feed 
pumps,  steam,  air,  and  water  piping,  &c.  (contract  No.  9),  for  the 
electric  light  and  power  department.  Specifications,  &c..  from  the 
General  Manager,  or  Mr.  G.  M.  Clark,  40-42,  Meische-buildings, 
Johannesburg. 

Nottingham  Corporation  invite  tenders  for  the  following  works 
in  connection  with  the  North  Wilford  power  station  : — Manufacture, 
erection,  and  maintenance  of  (o)  three  10  000  kW  turbo  alternators 
(for  1500  r.p.m.),  with  exciters,  condensers,  auxiliary  plant,  &c., 
and  one  1  000  kW  turbo-generator  alternator,  with  condenser,  auxi- 
liary plant,  &c. ,  and  (b)  six  water-tube  boilers,  with  mechanical 
superheaters,  forced-draught  fans.  &c.  Specifications.  &c..  from 
Messrs.  Preece,  Cardew,  and  Rider,  8,  Queen  Anne's-gate,  West- 
minster, S.W.  1.  Tenders  to  the  Town  Clerk,  Mr.  W.  J.  Board,  bv 
10  a.m..  Oct.  21. 


AvLESBURV  Town  Council  have  accepted  the  tender  of  E.  T. 
^L•lckrill  &  Sons  for  electrical  pumping  plant  for  the  sewage  works 
at  a  cr>st  of  £2  273. 

DoN<  ASTER  Town  Council  have  accepted  the  tender  of  Brackett 
&  Companv.  Colchester,  for  a  circulating  water  screen  for  con- 
densing plant,  £394  10,s. 

Hay  Urban  Council  have  accepted  the  tender  nf  the  Electric  Light 
Company  for  public  lighting  from  Oct.  1,  1921,  to  April  1,  1922,  at 
£2  per  lamp,  plus  £78  for  new  standards  and  installation. 

Newcastle-on-Tvne  Corporation  have  accepted  the  tender  of 
C.  A.  Par,sons  &  Company  for  the  supply  of  a  4  000  kW  turbo- 
alternator  and  surface  condensing  plant  loi-  the  Manors  Station,  .ft 
£33  700. 

The  Metropolitan  .Asylums  Bo^rd  received  twentv-nine  tenders, 
varying  from  £1  276  10s.  6d.  to  £2  795  18s.,  for  the  electric  lighting 
installation  required  for  the  Grove  Hospital.  The  lowest  tender, 
•hat  of  W.   0.  Clutton,  has  been  recommended  for  acceptance. 


Stretfohd  Electricity  Committee  have  accepted  the  tenders  of 
W.  T.  Glover  &  Company  for  supply,  drawing  in  and  jointing  of 
cable,  £1 850  lis.  3d.;  Smith  &  Briggs,  for  laying  underground 
conduit  line,  &c..  £63'7  10s.;  Doulton  &  Company,  for  stoneware 
conduits,  £810  Is.  3d. 

Erith  Urban  Council  have  accepted  the  following  tenders  : — 
Engli,sh  Electric  Company,  Ltd.,  power  station  switchgear.  £551; 
cubicle,  £180;  Metropolitan-Viekers'  Electrical  Companv.  Ltd.,  sub- 
station equipment.  £292  18s.;  British  Electric  Transformer  Com- 
pany, Ltd.,  transformers,  £4  747  ;  Callender'.s  Cable  and  Cinistruction 
Conjpany,  Ltd.,  three-core  cable,  lead  sheathed  and  steel  armoured. 

The  following  tenders  have  been  accepted  by  Bradford  Electri- 
city Committee  for  the  supply  of  plant  to  Valley-road  generating 
station  : — Stajiton  Ironworks  Company,  water  pipes;  Barrett  &  Sons, 
steel  piers  for  supporting  cooling  tovi'ers  ;  Bertram  Thomas,  switch- 
board for  boiler-house  and  extension  to  switchboard  for  transformer 
chamber;  Electromobiles,  Lt<i.,  electric  side-tipping  truck;  Holden 
&  Brook,  automatic  centrifugal  sump  pump. 

Companies'  Reports,  &c. 

Shawinigan  Water  and  Power  have  declnied  a  dividend  of  .Slf 
on  the  common  stock. 

Mackay  Companies  have  declared  a  quarterly  dividend  of  1^  per 
cent,  on  the  common  stock. 

The  Western  Union  Telegraph  Company  has  declared  a 
quarterly  dividend  of  $1.75. 

The  Manila  Electric  Railroad  and  Lighting  Corporation 
announce  a  quarterly  dividend  of  1^  per  cent,  on  the  common  stock. 

The  British  Aluminium  Company  announces  a  dividend  at  the 
rate  of  5  per  cent,  per  annum,  less  tax,  on  the  cn'dinary  shares  for 
six  months  ended  June  30. 

A  block  of  £130  000  5^  per  cent,  debenture  stock  of  the  York- 
shire Electric  Power  Company  has  just  been  privately  placed. 
This  makes  the  total  amount  of  the  stock  outstanding  £360  000. 

The  balance  of  the  ordinary  capital,  amounting  to  72  999  shares, 
of  the  Rangoon  Electric  Tramway  and  Sltply  Company,  recently 
offered   for   subscription  at   par,  has  been   duly  allotted. 

A  dividend  of  3  per  cent.,  tax  free,  for  the  half  year,  making 
6  per  cent,  for  the  year,  is  recommended  by  the  Halif,\x  and 
Bermudas  Cable  Company. 

A  dividend  at  the  rate  of  5  per  cent,  per  annum,  less  tax,  has 
been  paid  by  the  South  London  Electric  Supply  Corporation  on 
the  ordinary  shares  for  the  half  year. 

A  dividend  of  9d.  per  share  on  the  ordinary  shares  is  annoimced 
by  British  Insulated  and  Helsby  Cables.  This  is  the  same  as  a 
year  ago. 

The  Midland  Electric  Corporation  for  Power  Distribution 
has  declared  a  dividend  of  4  per  cent,  actual  for  the  half  year  ended 
June  30. 

The  Direct  West  India  Cable  Company  recommends  a  dividend 
of  3  per  cent.,  tax  free,  for  the  half  year,  making  6  per  cent,  for 
the  year. 

For  the  half  year  ended  June  30  the  British  Electric  Trans- 
FOR5IER  Company  made  profit  of  £51  983,  as  compared  with  £35  344 
during  the  same  period  last  year. 

Interim  dividends  for  the  half  year  ended  June  30,  at  the  rate 
of  6  per  cent,  per  annum  on  the  preference  shares  and  at  the  rate 
of  10  per  cent,  per  annum  on. the  preferred  ordinary  shares,  have 
been  declared  by  Stewarts  and  Lloy'ds,  Ltd. 

The  subscription  list  for  the  issue  of  £400  000  7^  per  cent,  prior 
lien  debenture  stock  by  the  Lancashire  Electric  Light  and  Power 
Company  was  closed  on  Monday  at  11.30  a.m.,  having  opened  only 
the  same  morning. 

The  directors  of  Dumbarton  Burgh  and  County  Tramways 
Company  Ltd..  announce  a  dividend  on  the  preference  shares  of 
3  per  cent.  After  appropriating  £2  125  for  debenture  stock  redemp- 
tion sinking  fund  and  £107  for  loss  on  realisation  of  investments, 
£1  412  remains  to  be  carried  forward. 

The  (General  Electric  Company  (U.S..\.)  announce  dividend  of  $2 
per  share  on  capital  stock.  The  directors  propose  to  alter  the 
present  payment  of  stock  dividends  in  order,  as  far  as  possible,  to 
avoid  fractions.  The  new  plan  will  substitute  a  dividend  of  5  per 
cent.,  payable  annually  in  shares  of  $10,  not  participating  in  future 
stock  dividends,  but  entitled  to  fixed  cash  dividends  at  6  per  cent. 
per  annum.  On  ,Jan.  15,  1922,  the  present  arrangement  of  2  per 
cent,  in  stock  and  the  usual  cish  diviilend  will,  however,  be  paid. 

The  report  of  the  Southern  Brazil  Electric  Company  for  1920 
states  that  during  the  year  the  company  acquired  further  interests 
in  Emprcza  de  Melhoramentos  Urbanos  (Piracicaha)  and  Companhia 
Mogyana  de  Luz  e  For(;a.  The  revenue  from  these  undertakings  is 
proceeding  on  a  satisfactory  scale.  For  the  purpose  of  repaying  loans 
outstanding  and  for  acquiring  the  additional  interests  in  Brazil,  the 
directors  have  issued  the  remaining  £80  000  of  debentures  and  have 
further  issued  8  per  cent,  ten-year  notes  for  £174  500.  These  issues 
are  not  included  ni  the  accounts.  The  profit  and  loss  shows  a  debit 
balance  to  be  carried  forward  of  £37  850.  The  adverse  result  is  due 
to  the  heavy  losses  incurred  through  the  fall  in  Brazilian  exchange 
and  to  increased  charges  for  interest  on  loans.  &c. 
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COMMERCIAL    INTELLIGENCE. 

Tht    foUow-xng   inlurmation    is   takeix    from    printed   refjorts.    hut   we 
cannot  he  responsihte   for  any  errors  that  may  occur. 

London  Gazette. 

Partnership  Dissolved. 

McCULLOCK.  Harrv.  and  NEWITT.  Hmiier.  carrying  on  business 
as  electrical  and  general  engineers,  at  44,  New  Park-street, 
Leeds,  under  the  style  nf  McCuUiX'k  &  Newitt,  by  mutual 
consent  as  from  Aug"  31.  1921.  Debts  received  or  paid  by  H. 
McCidlock,  who  will  continue  the  business. 

Bankruptcy  Information. 

WATKINSON.  Matthew.  22.  Palmer-road,  Sheffield,  engineer; 
WATKINSON.  Harold.  344.  South-road,  Sheffield,  engineer: 
and  WATKIXSON,  Arthur,  38,  Palmer-road,  Sheffield, 
enn-ineer  :  trading  in  co-partnership  as  Watt  &  Co.,  at  22  and 
24.  Palmer-road."  Sheffield,  electrical  and  mechanical  engineers. 
First  meeting.  Sept.  23.  12  noon,  Official  Receiver's  Offices. 
Figtree-lane.  Sheffield.  Public  e.xamination.  Oct.  20,  2.30  p.m.. 
County  Court  Hall,  Bank-street,  Sheffield. 

Notice  of  Dividend. 

JONES,  John,  and  JONES,  John  Richard,  carrying  on  business  in 
co-partnerhip  under  the  style  of  J.  Jones  &  Son,  at  7,  Chapel- 
street,  Penzance,  electrical  engineers.  Last  day  for  receiving 
proots,  Oct.  3.  Trustee.  William  Carne  Pezzack,  Public- 
buildings.  Penzance; 

Company    Winding-up. 

MAXIM  LAMP  WORKS.  LTD.  A  petition  for  winding-up  was 
presented  on  Aug.  23.  and  is  to  be  heard  at  the  Royal  Courts 
of  Justice  on  Tuesday.  Oct.  18.  Any  person  who  intends  to 
appear  on  the  hearing  of  the  petition  must  give  notice  in  writing 
of  his  intention.  Hatchett,  Jones,  &  Co.,  of  48,  Mark-lane, 
London,  E.G.  3,  solicitors  for  the  petitioners. 

Companies    Winding-up    Voluntarily. 

CITY     ELECTRIC     WELDING     COMPANY     (NEWCASTLE). 

LTD.       Mr.     John     Crown     Graham,    Junr. .    accountant.    16a, 

Grainger-street,      Newcastle-upon-Tyne,      appointed     liquidator. 

Meeting    of    creditors    at    the    liquidator's    office    on    Tuesdav. 

Oct.  4.  at  11  a.m. 
SPENSERS  LTD.     Mr,  F.  A.  Caddick,  F.C.A.,  of  Sharp,  Parsons 

&  Co.,  appointed  liquidator. 

Liquidators'    Notices. 

COMMERCIAL  ELECTRICAL  ACCESSORIES.  LTD.  {In 
voluntary  liquidation.)  Third  dividend  of  Is.  in  the  £.  pay- 
able at  offices  of  Carter.  Son,  &  White,  79,  Wool-exchange, 
E.C.  2.  Sept.  23. 

LITTLE  WONDER  BATTERY  COMPANY,  LTD.  (In  volun- 
tary liquidation.)  General  meeting  of  company  at  26,  Budge- 
vow,  E.C.  4,  on  Oct,  21  at  12  noon,  to  receive  liquidator's  report 
of  winding-up. 

County  Court  Judgments. 

[Note. — The  publication  of  extracts  from  the  "  Registry  of 
Couuty  Court  Judgments"  does  not  imply  inability  to  pay  on  the 
part  of  the  persons  named.  Many  of  the  judgments  may  have 
been  settled  between  the  parties  or  paid.  Registered  judgments 
are  not  necessarily  for  debts.  They  may  be  for  actions.  But  the 
Registry  makes  no  distinction  of  the  cases.  Judgments  are  not 
retm-ned  to  the  Registry  if  satisfied  in  the  Court  books  within 
twenty-one  days.  When  a  debtor  has  made  arrangements  with  his 
creditors,  we  do  not  report  subsequent  county  court  judgments 
against  him.] 

CHARNOCK.   M.   J.     339,   Icknield  Park-road,  Birmingham,  elec- 
trical engineer.     £22  Is.  7d.     Julv  21. 
ELECTRICAL     MAINTENANCE  '  COMPANY,     LIVERPOOL, 

LTD.,     142.*.     London-road,     Liverpool,     electrical     engineers. 

£104  3s.  lOd.    Julv  20. 
GOODSOX.  BEN.  63."Ca.stillain-m.an.-:ii)ns,  Maida  Vale,  electrician, 

£34  9s.  4d.    Aug.  4. 
GRATZE.     LTD..   44    and     46.   Whitfield-street,   W.     1,     electrical 

engineers.    £31  9s.  lOd.    July  27. 
RITCHIE.   Ernest,   136,   New'-road,   Battersea,  electrical   engineer. 

_  £14  12s.  4d.    July  27. 
SLLLIVAN,  W. ,  trading  as  Royal  Sovereign  Lamp  Works,   131, 

Oxford-road,       Manchester,       electric       lamp       manufacturer. 

£16  7s.  lOd.    July  21. 
WORMULL,   F.    A."  S.,   trading   as    Lewisham    Electrical    Wiring 

Company,     273.     High-street       Lewisham,     electrical     engineer, 

£18  10s,  Id.     July  26. 

Bills  of  Sale. 

[The  undermentioned  information  is  from  the  Official  Registry. 
It  mcludes  Bills  of  Sale  registered  under  the  Act  of  1882  and  under 
the  Act  of  1878.  Both  kinds  require  registration  everv  five  rears. 
Up  to  the  date  the  information  was  obtained  it  was  registered 
as  given  below;  but  payment  may  have  been  made  in  some  of  the 
"».''<w.  although  no  notice  had  been  entered  on  the  Register.] 
PETERSEN.    Carl    Albert,   Summerhill,   13,   Eglinton-road,    Ching- 

ford,.  telegraph    electrician    and    engineer    for    cable    company. 

Sept.  12.     £150.  ■ 


Mortgages    and   Charges   on   Limited   Companies. 

[Note. — The  Companies  Act  of  1908  provides  that  every  Mort- 
gage or  Charge,  as  described  therein,  created  by  a  Company  after 
the  commencement  of  the  Act.  shall  be  registered  within  21  days 
after  its  (yeation,  otherwise  it  shall  be  void  against  the  liquidator 
and  any  creditor.  The  Act  also  provides  that  every  Company 
shall,  in  making  its  annual  Summary  under  the  Companies  Act, 
specify  the  total  amount  of  debt  due  from  the  Company  in  respect 
of  all  Mortgages  or  Charges  which  would,  if  created  after  the 
commencement  of  the  Act,  require  registration.  The  following 
Mortgages  and  Charges  have  been  so  registered.  In  each  case  the 
total  debt  prior  to  the  present  creation,  as  specified  in  the  la.st 
available  Annual  Summary,  is  also  given — mai'ked  with  an  * — 
followed  by  the  date  of  the  Summary,  but  such  total  may  have  been 
reduced  since  such  date,] 

ELECTROLITE,  LTD.,  London.  EC.  engineers.— Registered 
Sept.  6.  charge,  to  F.  Durrani.  21.  Russell-hill.  Purley. 
merchant,  securing  advances  made  and  to  be  made  and  other 
moneys  which  the  chargee  may  be  called  upon  to  pay  under 
various  guarantees  :  general  charge.  *£2  000.  Dec.  13.  1920. 
RAJISDEN  GREEN.  LTD..  London.  S.E.— Registered  Sept.  6. 
£500  debentures;  general  charge.     ^£1100.     Sept.  17,  1920. 

Deed   of  Arrangement. 

PALMER,  Chas,  Edwd..  and  AFFORD.  Sydney  Allestree.  trading 
at  32,  St,  Giles-street,  Northampton,  as  Palmer  &  Company,  elec- 
trical engineers.  Trustee,  F.  Kilby,  Drury  Chambers,  Market- 
square,  Northampton,  LA.  (Filed  Sept.  14.)  Secured  creditors. 
£40:  liabilities  unsecured.  £742;  assets,  less  secured  claims. 
£347.  Creditors  include  :—Braulik,  G..  London.  £17;  Daniel. 
H.  W..  London.  £96;  Ediswan  Electric  Company,  Ltd..  London. 
£72;  Electrical  Supplies  Company,  London,  £49;  Freemans 
Accessories  Company,  London,  £12;  Holophane  Ltd..  London.' 
£12;  Siemens  Bros.  Company,  Ltd..  London,  £22:  Sloan  Elec- 
trical Company,  Ltd..  London,  £10:  Times  Electric  Company, 
Ltd..  London.  £10:  Electrical  Specialities  Companv.  Liverpool. 
£15:  Day.  F.  S..  Northampton,  £14:  Johnson  &  Wright.  Ltd., 
Northampton,  £18;  Premier  Accumulator  Company,  Ltd., 
Northampton,  £42.  

Books  Received. 

■  The  Electrical  Contractors'  Year  Book,  1921-22."  (London  : 
Electrical  Contractors'  Association.)    Pp.  274. 

"  Aggregation  and  Flow  of  Solids."  By  Sir  George  Beilby.  F.R.S. 
(London  :  Macmillan  and  Co.)     Pp.   xv.-i-256.  34  plates..    2bs.  net. 

■The  Transition  Spiral  and  its  Introduction  to  Railway  Curves, 
with  Field  Exercises  in  Construction  and  Alignment."  By  A.  L. 
Higgins,  M.Sc.  (London  :  Constable  and  Co.)  Pp.  viii.-flll.  6s. 
net. 

■  Aluminium  and  Its  Alloys."  By  C.  Grard.  Translated  by  C.  M. 
Phillips  and  H.  W.  L.  Phillips.  (London  :  Constable  and  Co.) 
Pp.  x.xiii.-H84.     17s.  6d.  net. 

Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Sept.  20. 

Copper —  Price.             Inc.              Dec. 

Best  selected                  per  ton  £69  10     0     £1     5     0           — 

Electro  Wirebars     ..       „  £74  10    0     £1   10    0          — 

H.C.  wire,  basis per  lb.  Os.     1 U  d,          ,V<1.                — 

Sheet Os.  llJjd.         —                — 

Phosphor  Bronze  'Wire  (Telephone) — 
Phosphor-bronze 

w'ire,  basis „  Is.     3.',d.           Vd.               — 

Sra,ss60/-tO— 

Rod,  basis Os.     Sd.         —                 — 

Sheet,  basis „  Os.  lOd.        —                — 

Wire,  basis „  Os,   ll,J,d,         —                 — 

Piij  Iron — 

Cleveland  Warrants  ,    per  ton  £6  1.5     0           —                 — 
Galvanised        steel 

wire,  basis  8  SGW          „  £23     0    0          —                — 
Lend  Pig — 

English £24     0     0           —         10s.  Od, 

Foreign  or  Colonial  , .        „  £22  17     6          —         lOs.  Od. 
Tin- 
Ingot     .,  £154  12     6          —      £1  12     6 

Wire,  basis    per  lb,  2s,   1  }d.           —                    Id. 

Salammoniac. — Per  cwt,  Cos, -60s,  Copper  Sulpha' e. — Per  ton  £30. 

Sulphur  (Flowers).— Ton  £13.  Boric    Acid   (Crystals).— Per    ton 

„       (Roll-Brimstone). — Per  ton  £6.5. 

£13.  Sodium  Bichromate. — Per  lb.  7Jd. 

Svlphiiric  Acid  (Pyrites,  168°).—  Sodium  Chlorate.— Ver  lb.  SJd." 
Per  ton,  £9  I7s.  6d. 
Rubber. — Para  fine.  Is.  0]d.  ;   plantation  1st  latex,  -Sid.  lb. 

The  metal  prices  are  supplied  by  British  Insulated  V  Helsby  Cables, 

Ltd,  and  the  rubber  prices  by  W,  T,  Henley's  Telegraph  Works.  Co. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electeici.'SN  "  are  nf  8,  Bouverie  Street.  London,  E.C.  4.  Tele- 
grams:  Benbroctic.  Fleet,  London.     Telephone:  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Adver- 
tisement copy  and  blocl.-s  shou?d  be  received  on  the  Friday  jnecedinq 
date  of  publication. 
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Patent  Record. 


SPECIFICATIONS    PUBLISHED. 
The  /ollouing  abttract  from  some  of   the  spedficationt   recently  puUished  have 
been  epeciatly  compiled  by  Messrs.  Mewbukk,  Ellis  St,  Co.,  Chartered  Patent 
Agmtt,  70  and  72,  Chancery-lane,  London,  W,C. 

CoiiPLETE  Specifications. 
10  511/14  Moulin.    Electro-thermal  apparatus  for  limiting  tlie  charge  of 

accumulators.     (13  9/13.) 
13'2  238  Feister  Aktges  R.     Electric  water-heaters.     (9/12/16.) 


11065 
11  069 
11070 


th   luminous  discharge. 

(Convention     date 

Electric    oscillation 


Electric    la 
135  485.) 
switches.     (30/1/20.) 

,    Ltd. 


generators 


138  642  Pi.NTSCH    Akt    Ges    J 

(26/4/18.)     (Addition   t 
1.3S  866  CoMBONI,     G.     Electric 

not  granted.) 
141 046  Wester.v    Electric    Co 

(1/6/15.) 
141 360  Erbax,   R.     Electro-magnetic  couplings.     (13/3/19.) 
141  706  SiEUE.N'S-ScHUCKERTWERKE  Ges.     Vacuum  tubes.     (27/1/17.) 
141  711  TURCAT.   L.     Automatic   telephony.     (10/4/19.) 
143  507  Soc.   Industrielle  Des  Telephones.     Self-induction  coils  for  tele- 

Shone  circuits.     (22/5/19.) 
ARcosi's  Wireless  Telegraph  Co.,  Ltd.     Vacuum  tube  apparatus 
and  method  of  controlling  same.     (14/6/19.) 

146  528  Radio  Corporation.     Method  and  apparatus  for  radio  signalling. 

(6  1   16.) 

147  432  Ges.    Fur    Dkahtlose   Telegraphie.     Telegraphy.     (9/11/16.) 

148  320  HUTH.  Ges.  Dr.  E.  F.  RoSENBAUji  B..  &  Rottgardt,  K.     Dynamo- 

electric  machines  for  use  on  aircraft.     (1/2/16.) 

149  944  CouAiLLET,  A.     Electric  vehicles  with  storage  batteries.     (19/8/19.) 

151  630  Philadelphia   Storage   Battery  Co.     Separators  for  the  elements 

of    electric    storage    batteries.     (17/6/19.)     (Divided    Application 
on  143  493.) 

152  321  Seneze,    M.    P.     Sparking-plugs   for   internal-combustion   engines. 

(18  "10 '19  J 

154  536  Hansom,  E.  C.     Telephone  apparatus  for  the  deaf.     (11/6/19.) 

156  637  Froese,  W.  Electrodes  for  introducing  medicaments  into  the 
human  skin.     (16/5/19.) 

1G5  806  ViCKERS,  Ltd..  &  Field,  A.  B.  Cooling  of  dynamo-electric 
machines.     (19/6/18.) 

165  814  Graham.   E.  A.     Telephonic  systems.     (14/1/19.) 

165  820  Creed,  F.  G..  &  Creed  &  Co.,  Ltd.  Telegraphic  receiving  appara- 
tus.    (25/3/19.) 

165  S21  Creed,  F.  G..  &  Creed  &  Co.,  Ltd.  Telegrahpic  receiving  appara- 
tus.    (23/3/19.) 

165  822  MoRDEY,  W.  M.  Electro-magnetic  separation  or  concentration  of 
minerals.     (28/ 3 '19.) 

165  823  Marsh,  C.  W.     Electrolytic  cells.     (23/4'19.) 

165  824  RoCND,  H.  J.  Thermionic  transmitting  devices  for  wireless 
telegraphy  and  telephony.     (5/5/19.) 

165  831  Marks,  E.  C.  R.  (Taft-Pierce  Manufacturing  Co.).  Magnetic 
chucks.     (2/7/20.) 

165  880  Dawson,  Sir  A.  T.,  &  Buckham,  Sir  G.  T.  Electrical  switches. 
(3/1/20.) 

165  888  Brvdon,  S.  Controlling  electric  instruments  or  apparatus  by 
means  of  vacuum   tubes.     (29/1/20.) 

165  889  Macrorie,  A.  K..  &  Shearing.  G.  Electrically-operated  relays  for 
use  with  valve  sets   for  transmitting  wireless  signals.     (2/2/20.) 

165  892  Hatfield,  H.  S..  &  Imperial  Trust  foe  the  Encouragement  of 
Scientific  and  Industrial  Research.  Method  and  apparatus  for 
the  electrostatic  sepaiatio.^  of  materials.  (7/2,'20.)  (Cognate 
Application  31242/20.) 

165  901  Feldkamp,   F.    A.     Electric  incandescent  lamps.     (2/3/20.) 

165  903  Ogden,  A.  Sparking-plugs  for  electrical  ignition  systems. 
(3/3/20.) 

165  917  Hodges,  H.  C.     Electric  switches.     (22/3/20.) 

165  922  British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.). 
Protective  devices  for  electric  circuits  and  apparatus.     (26/3/20.) 

165  936  Schroeder,    G.     Cooling   of  electrical   apparatus.     (1/4/20.) 

165  937  Schroeder,  G.  Means  for  carrying  off  heat  generated  in  electrical 
apparatus.     (1'4,20.) 

165  938  British  Thomson-Houston  Co..  Ltd..  &  Young,  A.  P.  Magneto- 
electric   machines.     (1/4/20.)     (Addition  to  142  744.) 

165  943  British  Lighting  &  Ignition  Co.,  Ltd.,  &  Turner,  E.  O. 
Dynamo-electric  systems  for  use  on  automobiles.     (6/4/20.) 

165  935  Dennis.  G.  P.  Means  for  supporting  porcelain,  or  the  like  electric 
light  fittings.     (8/4/20.) 

165  957  British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.). 
Ventilating  systems  for  dynamo-electric  machines.     (8/4/20.) 

165  959  Round.  H.  J.,  &  McLbllan,  A.  Wireless  signalling  systems. 
(8/4  20.) 

165  961  British  Thomson-Houston  Co..  Ltd.,  &  Whitaker,  F.  P. 
Dynamo-electric  machines.     (9/4/20.) 

165  970  PoTTEK,  E.  B.  Thermo-electric  systems  for  the  production  of 
electrical  energy.     (12/4/20.) 

165  971  Lambot,  A.     Automatic  telephone  and  the  like  systems.     (13/4/20.) 

165  977  British  Thomson-Houston  Co..  Ltd.  (General  Electric  Co.). 
Protective  devices  for  electric  circuits  and  apparatus.     (19/4/20.) 

165  985  Ii;ranic  Electric  Co.,  Ltd.  (Cutler-Hammer  Manufacturing  Co.). 
Method  of  and  apparatus  for  utilising  an  electric  current  to 
produce  a  modified  current  or  a  correspondingly  modified  mag- 
netic flux.     (22/4/20.) 

165  986  Igranic  Electric  Co.,  Ltd.  iCutler-Hammer  Manufacturing  Co.). 
Apparatus  for  utilising  an  alternating  current  of  a  given  fre- 
quency to  produce  an  alternating  current  or  alternating  magnetic 
flux   of  a  different   frequency.     (22/4/20.) 

165  994  Crowther.  H.  L..  McDougald,  L.  A.  Airet.  H.  Morris,  & 
Irving,  G.   A.     Wireless  telephony  and  telegraphy.     127/4/20.1 

165  998  Perrem.    F.    C.     Preventing    exidation    and    volatilisation    of   the 

contacting   points   of   electrical   and   like   apparatus.     (30/4/20.) 

166  027  Siemens  Bros.  &  Co.,  Ltd.,  &  Baker,  F.    Impulse  transmitters 

for  telephone  systems  and  the  like.     (3/6/20.) 
166  078  OSTINS,  G.  F.     Electric  switches.     (9/11/20.) 
166  084  Hirst,  J.  A.,  &  Brook,  P.  S.    Switch-gear  for  controlling  electric 

motors.     (10/7/19.)     (Divided  Application  on  156  614.) 

APPLICATIONS   FOR  PATENTS 

April  15,  1921. 
10  900  CJuiLLiAM.     (Electric   Railway    Improvement    Co.)     Rheostats. 

10  977  \  ELYAVI.N.     Electric  generator.^ 

11  007  HoRM.     Transmission  systems  with  electric  diarhragms  for  sound 

boxes  of   talking  machines.     (19/4/20,   Belgium.) 
11 026  Reddie.     (Consorzio    per    Elettratruzione.)     Suspension    of    electric 

contact  wires. 
11  035  Phillips.    Machines    for   slotting    insulation   between    commutator 

11 049  B.  T.-H.  Co.     (G.  E.  Co.)    Electro-metallurgy. 
11 06!  Radio  Communication  Co.   &  Scott-Taggart.    Signalling  systems, 
particularly    wireless   modulation   systems. 


U  152 
U  167 
11  182 

11192 
11235 
11236 
11237 
11238 

11273 
11274 
11  286 

11  289 

11  299 
11301 
11323 

11326 
11  335 
11349 


11312 
11375 

uses 

11392 
11396 
11398 
11402 

11427 
11  433 
11  441 
11446 

11467 
11  469 
11473 


11  475 
11  511 
11516 


11562 
11  565 
11  668 
11  569 
11  599 

11602 
11  609 
11  647 

11  660 
11666 
11667 
11  673 

11678 
11  679 
11  682 
11700 


11799 

11807 

11816 
11  817 
11821 
11  829 


Electric    lighting    an3 
3uick  make  and  break 


(16/4/20, 


Ferolite,  Ltd.,  &.  Clapp.    Gas  producers,  electric  furnaces,  &c. 
Bower.     High-frequency  api  stratus. 
Hunt.    Switch. 

April  16,  1921. 
Noble.     Trolly  head  for  electric  tramcars,  &c. 
Allmanna  Svenska  Elektriska  Aktiebolaget.    Reducing  capacita- 

tive    ground    current    in    h.t.    transmission    systems.       (16/4/20, 

Sweden.) 
Allmanna     Svenska     Elektriska    Aktiebolaget.    Arrangement    of 

neutral-point  resistances  for  h.t.  transmission  systems.     (16/4/20, 

Sweden.) 
Gelbart  &  Griffiths.     Electric  switches. 
C.    L.    I.    Manuficturing    Co.    &   Watson. 

ignition  systems  for  motor  vehicles. 
Edison  Swan  Electric  Co.  &  Shergold. 

switches. 

April,  18,  1921. 
Butlers,  Ltd.,  &  Reeves,    Switches. 
Rawson.     Apparatus  for  recording  telephone  calls. 
Valen.     Combined  electric  safety  devices  and  insulate 

Norway.) 

Platschick.     Fusible  cut-outs  for  motors. 
Oldham.     Electric  lamps  to  be  carried  on  the  person. 
Oldham.     Galvanic  batteries. 
Oldham.     Cut-outs  and  resistances. 
Sutton.     Switches. 

April  19.  1921. 
Thomas.     Transformer  regulating   switches. 
Tooth  &  Willmot.     Telegraph  keyboard  perforators. 
Thwaites.     Oscillating  brush  gear  for  electrical  machines. 
Patent-Treuhand    GES-FtiR.     Elektrische    Gluhlampen.     Tungsten 

arc   lamps.     (28/4/20.    Germany.^ 
Sclater.     Automatically  controlled  generating  plants. 
DuRHEiM.     Contact    plugs.     (19/4/20,    Switzerland.) 
Bray.     Electrically   actuated  mechanism   for  producing  sliding  or 

rotary  motion 
Compression  Starter  &  Switchgear  Co.,  &  Lomax.    Switches. 
Petersen.     Copying  telegraphs.     (17/6/20.  Norway.) 
Blathy.     System  of  pole-changing  for  polyphase  induction  motors. 

(19/4/20,  Hungary.) 
Hobvath  &  VON  Martigny.     Switcli.     (8/5/20,  Hungary.) 
Becton.     Apparatus  for  converting  heat  into  electrical  energy. 

April,  20,  1921. 
Western  Electric  Co.     Telephone  repeaters. 
Wahnon.     Battery. 

Frew,  Macmillan  &  Graham.     Telephone  sterilizer. 
Thompson.     Anti-vibration    devices    for    incandescent    lamps. 
FoRSTER.     Electric  machines. 
Humphry.     Switch. 

&  11 403  Taylor.     Improving    current-carrying    capacity    of    three- 
phase  cable  systems. 
WESTERN  Electric  Co.    Hand  sets. 
Sims.     Electric  horns  foi-  motor  cars.  &c. 
Gerard.     Oscillation   deadening  device. 
Westinghouse  Brake  &  Saxby  Signal  Co.    Control  of  electrically 

operated  fluid  compressors.     (31/8/20,  U.S.) 
Case.     Electric  device  for  treating  air. 
Andrew.     Electric    geysers. 
Bayerische     Vereinsbank.      Electric     fire,     burglar,     &c.,     alarms. 

(20/4/20.  Germany. 

April.  21,  1921. 
Hitch.     Increasing   efficiency   of   electro-magnetic  radiation. 
Cox.     Containers   for   batteries. 
Jugge-Zumbahl.       Automatic    cut-out    or    switch    for    electrically 

heated  apparatus. 
New  Eccles  Rubber  Works,  Ltd.     Containers  for  batteries,  &c. 
Metropolitan-Vickers    Electrical    Co.     Electro-magnetic    switches 

or   contactors.     (23/4/20,   U.S.) 
Argill.     Lead   for   arc  lamps. 
Berry  &  Markham.     Electric  irons. 

Kneokorsky.     Electric  cooking  devices   (14/6/20,  Czecho-Slovakia.) 
Hughes.     Tinned  high-frequency   amplifiers. 
Denmore.     Electric  devices  for  heating  fluids. 

April,  22,  1921. 
Christmas.     Magnetos. 

Lambot.     Transmitting  apparatus  for  automatit 
Bayley   &   McReynolds. 

holder. 
Brecknell,  Munro  &  Rogers. 
Hayhurst.     Electric   heaters. 
Ferranti.  Ltd.,  &  Higgs.     Current  transformers. 
Soc.     des     Telegraphes     Multiplex     (Systeme     E.     Mcroadier-H. 


telephones.  &c. 
Electi-ical   show   case   and   advertisement 

Slipper  trolley  heads. 


rcuits.     (24/4/20,  France.) 


11807 
11911 
11  920 
1 1  932 


Magunna).  Amplifier  for  electr 
Brugarolas.  Aerial  conductor's. 
Ansas.     Arc   lamps. 

British    Thompson-Houston    Co.     Protective   devices. 
Ransford       (Naamlooze       Vennootschap       Nederlandsche 

Industrie).     High-frequency  telephones. 
Naamlooze    Vennootschap    Philips    Gloeilamfefaerieken. 

for  road   vehicles.     (1/5/20.  Holland.) 
April,  23.  1921. 
WooDBUTN.     Electrodes  for  resistance  welding  processes. 

Controlling  or  regulating  arc  lamps,  &o. 
April  25.  1921. 
WoRTHiNGTos.     Method  of  compressing 

and  generating  electricity. 
Midland   Electric   Manufacturing    Co. 

fuse  boxes.  &c. 
Bladon.     Electric  lamps. 
Hall.     Electric  connections, 
Wootton.     Accumulator   charging   board. 
Ehrmann.     Laminated    magnetic    masses    w 

electric  machines.     (4/4/19,-Finnce.) 
Callender's    Cable    &    Construction     Co., 

Insulated  electric  wires,  &c. 
Bierlocher.     Electric  contactor  controllers. 
Metropolitan-Vickers      Electrical      Co.      &      Juhlin.        Electric 

machines. 
Foster.       Measurement    of    temperature    by    electrical    resistance 

thennometers. 
Vandys,  Ltd.,  &  Killelea.     Dimming  electric  head-lamps. 
Pearson.    Electric  heating.     (26/4/20,  Sweden.) 

April  26,  1921. 
Soutter.     Electric   kettles. 
Niblett.     Primary  and  secondary  batteries. 
Marshman.     Flexible  electric  conductor. 
Studies      Ges.      fur      Elektrische     Beleuchtung.       Method     of 

operating    discharge    tubes    or    electric    gas    lamps    with    glow 

discharge. 
Kirk.    Electr 


Radio 
Lamps 


vater  for  power  purpose; 
&    Barber.     Fuse    boards 


ith    cooling    vanes    for 
Warburg   k   Gibson. 


burglar  alarms. 
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Notes  of  the  Week. 


Building  for  To-day  or  To-morrow  ? 

TuERE  has  always  been  a  conflict  of  opinion  among 
engineers,  architects  and  those  other  classes  of  the  com- 
munity vphose  business  it  is  to  erect  edifices  of  a  more  or 
less  lasting  character,  whether  it  is  best  to  build  for  pos- 
terity or  deliberately  to  shoi'teu  the  life  and,  incidentally, 
to  cheapen  the  erections,  in  the  sure  and  certain  hope  that 
before  they  have  outlived  their  usefulness  improvements  will 
have  rendered  their  design  and  constriction  out  of  date. 
This  point  has  recently  been  raised  in  an  interesting  form  in 
connection  with  some  timber  buildings  which  have  been 
erected  at  the  Gresham  School,  Holt,  Norfolk,  for  art  class- 
rooms and  biological  laboratories.  It  is  claimed  that  these 
more  or  less  temporary  buildings,  which  can,  of  course,  be 
pub  lip  at  a  very  much  lower  cost  than  a  more  pei-manent 
structure,  will  have  outlived  their  usefulness  by  the  time 
they  have  fallen  into  decay  owing  to  the  con,stant  develop- 
ment of  educational  thought  and  methods,  and  that  to  adopt 
this  form  of  construction  is,  therefore,  in  accordance  with 
the  highest  economic  policy.  The  same  thought  occui-red 
to  us  in  reading  of  a  wireless  mast  made  of  concrete.  A 
fine  idea  this,  no  doubt,  but  a  mast  made  on  these  lines 
may  with  pardonable  exaggeration  be  said  to  have  a  life 
i-unning  into  centuries.  Do  we  want  a  wireless  mast  that 
wOl  last  for  centuries?  We  think  not,  for,  as  was  shown 
in  an  article  by  Mr.  S.  P.  Wing,  published  in  The 
Electrician  a  week  or  so  ago,  little  is  known  about  one  of 
the  most  important  factors  in  wireless  mast  design,  and  we 
may  even  be  said  to  be  almost  wholly  ignorant  of  the  lines 
upon  which  the  construction  of  this  important  item  of 
equipment  should  be  most  efficiently  carried  out.  Build- 
ing wireless  masts  to  last  for  ever  is,  therefore,  bad  policy, 
and  it  would  be  better  to  go  slowly  rather  than,  to  expend 
much  time,  ingenuity  and  money  in  erecting  some  per- 
manent form  of  construction  which  in  a  few  years  time  the 
march  of  events  will  render  quite  out  of  date. 


Standardisation  and  Proving. 

The  point  which  we  have  just  made,  that  caution 
must  be  exercised  in  making  the  construction  of  our 
apparatus  too  pennanent,  may  as  well  be  applied  to  the 
standardisation  of  electrical  apparatus  as  to  the  con- 
stractiou  of  wireless  masts.  We  are  glad  to  see  that  it  has 
been  so  applied  in  the  specification  for  air  break  circuit 
breakers  which  has  recently  been  issued  by  the  British 
Engineering  Standards  Association.  This  specification,  it 
is  well  to  note,  is  prefaced  by  a  slip  pointing  out  that 
before  certain  conditions  in  the  construction  of  circuit 
breakers  can  be  laid  down  with  accuracy  much  research  is 
necessary,  and  that  this  research  work  is  being  undertaken 
by  the  Electrical  Reseai'ch  Association.  It  must,  in  fact, 
be  realised  that  these  specifications  of  the  British  Engineer- 
ing Standards  Association,  illuminative  and  useful  as  they 
are,  are  not  to  be  considered  as  the  goal  of  our  joumeyings, 
but  merely  as  mile  posts  on  the  long  road  of  progress.  An 
example  of  this  in  the  design  and  standardisation  of 
breakers  of  all  types,  and  particularly  of  oil  circuit 
breakers,  is  the  difficulty  of  assigning  an  ultimate  breaking 
capacity.  It  is  very  easy  to  state  the  terms  in  which 
breaking  capacity  shall  be  referred  to,  but  there  is  nothing 
which  enables  this  value  to  be  detemiined  for  any  given 
design,  and  manufacturers  even  do  not  yet  possess  complete 
data  for  their  own  apparatus.  The  specification  in  question 
may,  therefore,  be  considered  a  further  argument,  if 
further  argument  is  needed,  in  favour  of  the  eai-ly  establish- 
ment of  an  electrical  proving  house.  If  such  a  proving 
house  were  available  it  would  be  at  least  possible  for  its 
staff  to  determine  the  breaking  capacity  of  any  particular 
piece  of  apparatus. 

Dielectric  Tests  Confusion. 

One  point  that  requires  emphasis  in  connection  with 
these  documents  is  that  in  the  specifications  for  knife 
switches,  brush  switches,  and  circuit  breakers  the  dielectric 
tests  are  the  same,  and  that  these  tests  are  inconsistent 
with  those  in  the  other  specifications  issued  by  the  Associa- 
tion.      It    is    really    an    occasion    for    drastic    revision. 


400 


The  Electrician. 


September  30,  1921 


For  example,  ill  the  case  of  integrating  meters  the 
insulation  test  specified  is  twice  the  rated  voltage  with  a 
minimum  of  1  000  V.  But  face  plate  starters  over  1  n.p. 
are  required  to  be  tested  at  twice  the  rated  voltage  plus 
1  000  V,  while  indicating  and  graphic  instruments  with 
working  pressures  between  25  and  1  000  V  must  conform 
to  a  test  of  twice  the  rated  voltage  plus  500  V.  These 
discrepancies  lead  to  some  curious  results,  which,  though 
perhaps  not  causing  practical  difficulties,  are  worth  calling 
attention  to  in  the  interests  of  standardisation.  It  is 
possible,  for  instance,  that  all  the  various  classes  of  appara- 
tus we  have  just  mentioned  might  be  mounted  together  on 
one  switchboard.  If  such  a  switchboard  were  intended  for 
a  working  voltage  of  550  V,  the  switches  or  circuit 
breakers  would  have  to  be  tested  at  2  100  V,  the  integrating 
meters  at  1  100  V  and  the  indicating  or  graphic  instru- 
ments at'  1  600  V,  and  in  carrying  out  this  series  of  tests 
the  standard  specification  would  have  been  complied  with 
in  each  particular  case.  It  is,  therefore,  obviously 
desirable  that  the  various  interests  should  come  together 
with  a  view  to  ensuring  that  in  future  specifications 
standard  dielectric  tests  common  to  all  equipment,  which 
may  be  mounted  together,  shall  be  laid  down,  otherwise 
the  Comic  Spirit,  whose  presence  is  undesirable  on  such 
occasions,  will  gain  an  ascendancy. 

Electricity  Supply  in  South-East  Lancashire. 

The  South-East  Lancashire  Electricity  Committee  pos- 
sesses the  distinction  of  being  the  first  to  put  forward  a 
scheme  for  electricity  supply  after  that  period  of  inaction 
and  recuperation  known  as  the  vacation.  Now  that 
breathing  space  has  passed  it  is  evident  that  the  Electricity 
Commissioners  will  soon  find  the  demands  on  their  time, 
neces-sitated  by  a  consideration  of  the  schemes  into  which 
they  have  already  held  enquiries  and  by  similar  investiga- 
tion into  those  which  have  yet  to  see  light,  almost  more 
than  they  can  efficiently  deal  with.  The  South-East 
Lancashire  Electricity  Committee  have,  therefore,  done 
well  to  be  first  in  the  field.  The  scheme  which  they  put 
forward  is  interesting  in  two  ways.  In  the  first  place,  with 
true  Lancashire  caution,  the  formation  of  an  Advisory 
Committee  only  is  suggested  to  begin  with,  and  such 
matters  as  the  finance  and  management  of  the  electricity 
undertakings  will  for  the  time  being  be  left  in  their  present 
hands.  In  due  course,  however,  the  formation  of  a 
Joint  Electricity  Authority  may  come  about  when 
propaganda,  education  and  success  show  that:  course  to  be 
pos.sible  without  engendering  too  many  municipal  jealousies. 
In  the  second  place,  as  is  only  right  in  a  commercial  area 
such  as  South-East  Lancashire,  the  Committee  base  their 
case  for  extended  co-operation  on  some  very  striking 
figures,  which  show  the  savings  that  will  be  obtainable  by 
adopting  combination  rather  than  parish  pump  methods. 

How  Combination  Will  Save. 

From  these  figures  it  appears  that  to  meet  the  demands 
for  electricity  supply  which  may  be  reeisonably  expected 
within  the  next  five  years  a  capital  expenditure  of 
£8  178  000  will  be  necessary,  if  present  methods  of 
generation  and  distribution  continue  to  be  used.  Under 
the  .scheme  suggested  by  the  Committee  this  sum  would  be 
reduced  to  £6  801  880,  a  saving  of  £1  376  120  in  capital 
and  £137  612  in  interest  at  10  per  cent.  In  addition,' 
there  would  be  a  con.siderable  reduction  in  coal  con- 
.sumption  amounting  in  money  to  £34  704  i)er  annum,  and 
the  economies  under  these  two  headings  would  be  further 
increased    during    the    five   years   from    1926    to    1931    as 


capital  .stations  were  built  and  the  small  and  inefficient 
generating  plant  relegated  to  the  scrap-heap.  Very  little 
has  yet  been  published  about  technical  details,  but  we 
have  no  doubt  that  these  will  follow  the  usual  lines; 
indeed,  such  matters  may  be  well  left  in  the  hands  of  the 
Electricity  Committee.  One  peculiar  point  in  this  con- 
nection is,  however,  that  Stalybridge  may  be  left  out  of  the 
scheme  because  its  system  differs  from  the  normal. 
We  hope  that  this  is  not  seriously  meant,  as  were 
such  a  policy  to  be  generally  followed  the  difficulty  of 
obtaining  a  standardised  system  through  any  one  area 
would  be  largely  increased.  To  co-ordinate  differences  in 
systems  is  undoubtedly  a  difficult  problem,  but  the  diffi- 
culty will  not  be  decreased  as  time  goes  on.  It  must  be 
settled  some  time,  and  the  sooner  the  better. 

An  Illogical  Impost. 

At  a  time  when  the  country  is  struggling  under  adverse 
conditions  to  regain  its  former  trade  prosperity  it  is  almost 
axiomatic  to  say  that  the  Government's  first  duty  should 
be  to  ease  the  path  of  the  trader  in  every  possible  way,  so 
that  not  only  may  it  be  possible  to  open  up  fresh  markets 
by  reducing  the  price  of  commodities  and  increasing  their 
production,  but  so  that  a  steady  flow  of  capital  shall  be 
available  for  the  development  which  is  necessary  to  the 
well-being  of  eveiy  trading  undertaking.  We  are  not 
amo"ng  those  who  consider  that  taxation  is  an  unmitigated 
evil,  but  when  taxation  stands  at  its  present  high  figiire 
the  question  of  its  incidence  becomes  of  great  importance  if 
widespread  harm  is  not  to  result.  For  if  taxation  is  high 
and  its  incidence  is  almost  penally  oppressive  it  follows  that 
trade  and  industry  are  hampered  from  the  very  beginning, 
and  that  their  proper  development  becomes  almost 
impossible.  As  we  have  jjoiuted  out  before,  the  Corpora- 
tion Tax,  considered  from  these  points  of  view,  is  both 
bad  and  illogical.  At  any  time  the  big  trader  is  better 
able  to  look  after  himself  than  is  the  small,  and  the  wind 
of  taxation  should  be  tempered  accordingly,  yet  the 
Corporation  Tax  presses  most  heavily  on  the  small  class  of 
traders  it  should  have  been  the  first  duty  of  the  Govern- 
ment to  encourage,  as,  although  their  operations  are  often 
conducted  with  singular  short-sightedness  to  their  own 
interests,  they  are  still  the  backbone  of  national  industry. 

Encouraging  the  Small  Trader  in  France. 

It  is  interesting  to  note  that  this  has  been  long  recognised 
in  France,  where  the  Government  offer  small  investors 
national  bonds  of  low  denomination.  This  policy  has 
encouraged  the  small  manufacturer,  the  shopkeeper  and 
.smallholder,  and  has  resulted  in  a  consolidation  and  weld- 
ing together  of  those  classes  into  a  large  body  of  small 
jiroprietors  imbued  with  a  spirit  of  thrift.  A  similar 
consolidation  is  veiy  necessary  in  the  British  electrical 
industry,  where  the  unstable  financial  conditions  of  many 
small  firms  is  a  drag  on  the  progress  of  all.  This  French 
lesison  is  one  which  our  own  Govermuent  might  therefore 
well  take  to  heart,  and  one  they  must  take  to  heart  if 
proper  representations  are  made.  We  therefore  hope  that 
before  long  facts  and  figures  will  be  put  forward  by  trading 
associations  in  union  showing  the  Chancellor  of  the 
Exchequer  that  in  continuing  the  operation  of  the 
Corporation  Tax  he  is  bringing  about  a  state  of  affairs  in 
the  country  from  which  the  Government  must  eventually 
suffer  profoundly.  But  it  is  a  time  for  action,  grumbling 
by  it.self  is  not  sufficient,  and  the  necessaiy  relief  which  is 
essential  will  not  be  obtained  unless  something  is  done 
and  done  quickly. 
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A  Significant  Combination. 

A  PARTNERSHIP  whicli  will  be  of  great  iutere&t  to  the 
ejigineering  world  is  amiouuced  between  Sir  Charles 
Bright,  Mr.  A.  Hugh  Seabhook,  Mr.  A.  J.  Stubbs  and 
Lieut.-Colonel  H.  W.  Woodall,  under  tlie  style  of  Sir 
Charles  Bright  &  Partners,  Electrical  Engineers,  with 
offices  at  146,  Bishopsgate,  London,  E.G.  2.  With 
perhaps  the  exception  of  Lieut.-Colonel  Woodall,  the  names 
and  achievements  of  the  partners  in  this  new  finn  are 
familiar  to  readers  of  The  Electrician.  Sir  Charles 
Bright,  the  senior  partner,  like  his  father  before  him  (who 
was  knighted  at  the  early  age  of  26  for  the  laying  of  the 
first  Atlantic  cable),  has  been  active  for  many  years  in  the 
development  of  land,  submarine  and  wireless  telegraphy, 
and  is  also  closely  identified  with  progress*  in  aeronautics 
and  the  air  service.  Mr.  A.  H.  Seabrook  was  among  the 
pioneers,  and  certainly  one  of  the  most  energetic  exponents 
of  the  domestic  electric  idea.  He  was  a  founder-member 
of  that  traaisient  and  exclusive  society,  the  "  Point  Fives," 
which  We  hope  to  see  re-created  at  an  early  date.  Since 
that  time  Mr.  Seabrook  has  led  a  far  from  cloistered 
existence,  and  his  wide  experiences  of  engineering 
matters  will  stand  him  in  good  stead  in  his  new  venture. 
Mr.  A.  J.  Stubbs  until  quite  recently  was  assistant 
eugineer-in-chief  of  the  Post  Office,  while  Colonel  H.  W. 
Woodall,  though  trained  as  an  electrical  engineer,  is  now 
a  director  and  consulting  engineer  to  a  number  of  gas  and 
water  companies.  Surely  an  unusual  galaxy  of  talent  in  one 
firm.  We  understand  that  in  addition  to  advising  upon 
the  installation  and  operation  of  telegraphs,  telephones  and 
wireless  telegraphy,  the  firm  will  also  undertake  work  in 
connection  with  electrical,  gas,  water  and  colliei-y  engineer- 
ing, especially  in  connection  with  fuel  consei-vation  in  it^s 
relation  to  the  design  and  construction  of  power  plants  and 
in  the  utilisation  of  low-grade  fuels  and  carbonaceous 
materials  hitherto  regarded  as  waste  products.  In  carry- 
ing out  this  work  they  will  handle  both  electrical  and 
gas  nTatters,  combining  the  two  in  much  the  same  way  a? 
do  the  Edison  Commonwealth  Corporation  in  Chicago.  We 
wish  the  new  venture  every  success. 

Signs  and  Wonders. 

Within  the  Fast  few  days  a  change,  which  we  shall  not 
attempt  to  explain,  has  been  visible  in  the  attitude  of  the 
daily  Press  towards  electrical  matters  generally.  It  has 
long  been  the  custom  of  our  contemporaries,  of  the  pomp 
and  circulation  of  journalism,  to  regard  electrical 
phenomena  as  being  fit  matter,  on  tJie  one  hand,  for 
inclusion  in  the  realm  of  Utopia,  and,  on  the  other  hand, 
as  part  of  the  weird  policies  of  the  kingdom  of  Laputa. 
As  both  these  aspects  are  equally  diverse  from  real  fact,  it 
is  not  surprising  that  they  have  been  equally  successful 
in  giving  the  general  public  an  entirely  wrong  idea  of  what 
electricity  can  do  and  what  the  electrical  engineering 
industry  really  is.  However,  as  we  say,  that  has  been 
changed,  we  hope,  permanently.  The  change  is  emphasised 
by  a  moderate  and  well-written  article  on  the  Electricity 
Commissioners'  great  task  which  appeared  in  a  recent  issue 
of  the  "-'  Westminster  Gazette,"  and  by  the  no  less 
moderate  and  well-written  article  on  the  woman's  view  of 
electricity  in  domestic  life  which  appeared  in  a  recent  issue 
of  the  "  Times."  The  latter  article  deals  in  a  just  and 
unexaggerated  manner  with  the  part  that  electricity  can 
play  in  domestic  life,  and,  though  extenuating  nothing  as 
to  cost  and,  design  of  the  apparatus,  at  any  rate  it  sets 
down  nothing  in  malice,  which  is  just  what  every  electrical 
engineer  worth  his  salt  wants  at  the  present  time. 


Is  tlie  B.A.  Responsible  ? 

We  are  not  certain  whether  we  should  not  ascribe  this 
change,  which  we  regard  as  most  important,  to  the  influence 
of  the  British  Association.  If  they  are  truly  responsible 
we  lose  no  time  in  offering  them  our  sincere  congratula- 
tions. That  their  influence  has  something  to  do  with  it 
is  evident  from  an  article  which  appears  in  the  current 
issue  of  the  "  Newspaper  World,"  where  a  journalist 
describes  his  experiences  of  scientists  telling  him  what  a 
good  thing  it  would  be  for  journalism  if  the  very  foolish 
statements  on  scientific  subjects  which  frequently  pass  the 
editorial  eye  were  prevented  from  publication.  According 
to  this  correspondent,  both  astronomers  and  chemists  com- 
plained of  the  perverted  views  of  the  progress  of  their 
science  that  is  constantly  put  before  readers  of  the  daily 
papers,  and  the  electrical  engineer  has  no  less  just  cause  for 
coninlaint  on  this  score.  For  this  perversion  is  really 
unnecessary,  esjiecially  as  the  truth  would  be  ju.st  '  as 
interesting  as  the  fiction.  _  It  is  not  a  question  of 
money.  The  resources  at  the  disposal  of  our  leading  news- 
papers at  the  present  day  enable  them  to  go  to  the  very 
fountain  head  of  knowledge,  and  to  obtain  from  those  who 
really  know  just  and  accurate  pronouncements  on  any 
matter  of  scientific  interest.  Now,  at  this  time  of  day 
matters  of  scientific  interest  are  also  of  public  interest,  and 
it  is  axiomatic  that  the  public  interest  is  what  newspapers 
are  most  anxious  to  ser\'e. 

A   Pseudo-Engineering   Society. 

When  we  received  a  pamphlet  setting  out  the  aims  and 
objects  O'f  the  British  Society  of  Engineers  we  naturally 
expected  that  it  had  beien  resolved  to  form  one  more  of 
those'  institutions  which  grow  up,  mushrooim-likci,  on  the 
fair  expanse  of  science  and  technology.  The  British 
Society  of  Engineers  is,  however,  of  quite  another  kidney. 
It  ig  true  it  invites  members  to  hold  meetings,  lectures 
and  demonstrations,  but  its  avowed  life's  work  is  the 
eradication  of  alien  finance  from  Great  Britain  and  the 
publication  of  infonnation  regarding  the  growing  peril  of 
Jewish  domination  in  Great  Britain  and  the  Colonies 
We  know  a  little  of  the  baleful  influence  of  alien  finance 
in  the  development  of  British  industiy,  and  wei  also  know 
a  little  O'f  the  influence  and  enteirprise,  whether  they 
bei  baleful  or  otherwise,  of  the  extraordinary  nation  against 
which  the  British  Society  of  Engineers  is  to  wield  its  puny 
lance.  To  eradicate  both  these  influences  is  obviously 
a  matter  with  which  it  is  competent  for  any  society 
to  deal;  but  neither  of  them  is  an  engineering 
question,  and  it  is  something  akin  toi  a  misrepresentation 
of  an  honourable  term  to'  use  the  word  "  engineer  "  in  the 
title  of  a  society  which  is  primarily  intended  for  political 
propaganda.  We  care  little  whether  the  British  Society 
of  Engineers  achieves  its  objects  or  not,  but  we  think  it 
right  tO'  utter  a,  word  of  warning  tO'  those  who  might  con- 
sider applying  for  membership  without  knowing  for  what 
its  jn'omoters  are  really  working. 

The  Relief  of  Unemployment 

Undeterred  by  the  lessons  of  last  winter,  when,  had 
they  had  vision,  they  would  have  read  the  meaning  of 
certain  signs  and  portents  in  the  industrial  sky,  the 
Government  and  the 'trades  unions  have  so  far  failed  to 
detennine  a  course  of  action  which  shall  bring  a  solution 
of  the  difficult  problems  of  unemployment.  Consideration 
of  this  vital  qtiestion  has  been  postponed  and  postponed 
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until,  at  a  time  when  matters  may  be  reasonably  expected 
to  get  worse  rather  than  better,  a  panic  unwontedly 
disturbing  the  calm  of  the  holiday  season  has  broken  out. 

Doing    Less    Than    Nothing. 

All  the  parties  most  intimately  concerned  with  this 
problem  have,  in  fact,  done  less  than  nothing,  for  both 
their  policy  and  their  actions  have  made  a  state  of  affairs 
that  was  already  bad  worse  than  pure  neglect  could  have 
done.  On  the  one  hand,  the  delay  in  the  removal  of 
bureaucratic  control  erected  a  vast  obstacle  to  commercial 
development,  and  this  obstacle  was  developed  by  the 
squandering  of  the  nation's  resources.  Oa--ti[e  other  hand, 
the  long  cessation  in  the  production  of  coal,  at  a  time  when 
our  trade  showed  some  signs  of  revival,  reacted  unfavoui-ably 
not  only  on  the  miners  themselves,  but  on  every  other 
worker  in  the  country,  and  reduced  British  industry  almost 
to  bankruptcy.  At  least  £70  000  000  has  been  directly  lost 
by  the  dispute,  and  the  indirect  losses  are  incalculable.  This 
cessation  of  production,  combined  with  the  state  of  the 
exchanges  and  the  financial  exhaustion  in.  other 
countries,  has  caused  our  export  trade  almost  to  vanish,  and 
has  made  the  rebuilding  of  our  commercial  prosperity  a 
matter  of  extreme  difficulty  by  the  forcing  up  of  the  cost 
of  production,  which  has  been  its  natural  corollary.  There 
is  also  a  general  lack  of  recognition  of  the  fact  that  all 
trade,  and  so  all  employment,  depends  on  the  cost 
of  production,  aud  that  the  cost  of  production  depends 
ultimately  on  the  willingness,  or  ability,  of  the  consumer  to 
pay.  High  prices  and  low  production  will  never  bring 
trade  recovery.  Low  prices  and  high  production,  which 
does  not  mean  low  wages,  will.  At  present  stagnation  is 
univer.sal  condition,  and  unemployment  follows  as  a  matter 
of  course.  Here,  then',  is  the  problem  which  requires 
immediate  solution.  How  can  it  best  be  solved  ? 
The  Results  of  Inertia. 

Without  accusing  either  persons  or  parties,  we  must 
state  it  as  our  opinion  that  had  the  perfectly  patent  warn- 
ings that  were  published  recently  as  to  the  results  of  certain 
courses  of  action  been  heeded  the  present  state  of  affairs 
need  never  have  come  to  pass.  The  removal  of  some,  at 
least,  of  the  Government  restrictions  in  the  spring  of  the 
year  left  trade  more  or  less  free  to  expand,  though  this 
expansion  could  only  have  been  of  full  effect  had  it 
been  accompanied  by  a  reduction  in  price  and  by  an 
increase  in  production.  But  the  inertia  resulting  from 
Government  control  caused  a  delay  in  the  general  adoption 
of  a  business-like  policy  with  regard  to  sales  development, 
prices  and  profits  on  the  one  hand,  and,  on  the  other,  led 
Labour  to  believe  that  wages  could  be  maintained  at  an 
uneconomically  high  level  without  disaster  to  themselves. 
Had  a  reduction  in  price  and  an  increase  in  production  been 
accompanied  by  an  intensive  selling  campaign,  and  had 
taxation  been  less  oppressive,  the  rot  that  was  setting  in 
might  well  have  been  stopped  before  it  was  too  late,  though 
even  then  the  way  to  recovery  would  have  been  hard 
and  difficult  owing  to  world-wide  financial  exhaustion. 
Once  again,  however,  Labour  worked,  in  a  sense,  contrary 
to  its  own  best  interests,  and  it  is,  tlierefore,  not  unnatural 
that  the  coal  dispute  caused  both  an  almost  complete 
strangulation  of  trade,  and  the  growth  of  a  feeling  of 
pessimism  akin  to  despair  in  the  trading  community. 
This  despair,  added  to  the  inertia  which  we  have  just 
mentioned  and  a  de.sire  to  continue  war-time  methods  of 
doing  busines!5,  Ras  done  much  to  postpone  the  recovery  of 
our  trade. 


It  was  doubtless  hard  after  the  easy  money  of  t^ie  war 
for  traders  to  get  down  to  real  hard  work,  but  to  do  so 
was  necessary  before  the  coal  strike,  and  is  even  more 
necessary  now.  But  it  must  not  be  forgotten  that  recovery 
can  only  be  achieved  in  combination  with  Labour,  and  that 
that  combination  can  only  be  brought  about  by  a  change 
of  heart  on  the  part  of  all  concerned,  of  which  change,  with 
certain  exceptions,  there  is,  unfortunately,  little  sign. 

The  Wider  Problem. 

That  is  the  wider  problem.  Real  recovei-y  of  trade  will 
not  be  achieved  until  it  is  solved.  But,  unfortunately,  to 
build  up  trade  is  not  so  easy  as  to  destroy  it.  At  best  it 
can  only  be  a  slow  process,  and,  meanwhile,  there  is  the 
imminent  difficulty  of  widespread  unemployment  urgently 
waiting  to  be  solved.  So  urgent  is  this  problem  that  it  is 
perhaps  natural  that  courses  that  can  only  be  dictated 
by  panic  are  being  suggested  for  its  removal,  and  that  is  a 
superlative  reason  for  pleading  that  the  measures  that  will 
certainly  have  to  be  taken  shall  really  assist  in  removing 
the  cause  of  the  evil,  and  not  merely  temporarily  alleviate 
it,  for  the  disease  to  break  out  afresh,  like  a  forest 
fire,  in  some  new  place.  Temporaiy  measures,  in  fact, 
must  be  taken  along  the  road  to  permanent  solution  so 
that  the  canker  of  unemployment  may  be  removed  once 
and  for  all. 

The  Employer  and  Employee  in  Partnership. 

In  writing  on  this  subject  some  months  ago  we  said  that 
the  only  real  remedy  for  unemployment  was  the  resumption 
of  tirade  and  industrial  activity.  We  still  hold  to  that 
view,  and  to  the  further  opinion  that  the  real  solution  will 
emerge  more  quickly  from  joint  action  than  in  any  other 
way.  As  Mr.  Austin  Hopkinson  recently  said  in  erect- 
ing an  extraordinarily  wrong  argument  on  some  sound 
premises,  there  is  no  conflict  of  interest  between  the 
employer  aud  the  employed.  It  is,  in  fact,  to  the  real 
interest  of  both  that  the  prosperity  of  the  undertaking  with 
which  both  are  connected  should  increase,  and,  contrary  to 
the  Marxian  doctrine,  this  can  most  easily  be  achieved  by 
both  employer  and  emjjloyed  working  their  hardest  for  the 
common  end. 

Unemployment  a  Problem  for  Individual  Industries. 

The  real  remedy  for  iinemploymeut  lies  directly  with 
each  industry  and  with  each  undertaking  in  that  industry. 
It  lies  not  in  doles  or  in  relief  work,  which  must  at  their 
best  be  uneconomical,  and  at  their  worst  must  attract  those 
who  might  be  in  useful  employment  to  labour  which 
they  are  often  not  fitted  to  perfoi-m.  So  little  is  it  a 
Government  problem  that  we  agree  with  Lord  Askwith 
that  the  real  remedy,  not  the  mere  palliative,  lies  in  each 
industry  taking  care  of  its  own  unemployment.  We  have 
no  wish  to  treat  man  as  a  machine.  But  while 
insurance  against  tire,  loss,  and  other  commercial  risks  is 
undertaken  by  all  firms  as  part  of  their  ordinary  trading 
operations,  and  it  would  be  rightly  considered  ridiculous 
that  such  risks  should  be  met  by  the  State  subsidies,  yet 
insurance  against  unemployment  is  generally  considered  a 
matter  with  which  the  individual  employer  or  industry 
need  not  deal,  and  its  alleviation  is  thought  to  be  a  matter 
for  the  State  or  the  local  autliorities  to  deal  with  by  means 
of  any  sort  of  patent  medicine  that  is  popular  at  the 
moment.  This  heund-to-mouth  method  of  treating  the 
matter  is,  we  think,  largely  due  to  a  neglect  to  perceive  a 
change  that  has  been  taking  place  in  commercial  values. 
Not  so  long  ago  machinery  was  expensive  and  labour  was 
cheap.       Now     labour    is    less    cheap     than    machinery. 
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It    has     become     a    most    valuable     commodity,     and     it 

should    be    insured    accordingly.     And    as    employees    are 

most  directly  concerned   in   their  own  employment,    they 

must  rightly  take  a  share  in   providing   against  the   risks 

they  have  to  run. 

The  First  Essentials. 

Such  a  policy  is,  however,  not  of  immediate  application. 
For  the  moment  production,  economy,  and  sales  propaganda 
are  the  first  essentials  for  bringing  about  an  improved  state 
of  things  in  the  labour  market  and  for  reducing  unemploy- 
ment to  a  minimum.  For  the  Goveniment  to  buy  stores 
which  they  do  not  want  at  the  taxpayers'  expense,  or  to 
control  profits,  or  to  shorten  the  working  week,  is  no 
real  solution.  It  is  no  time  for  Socialism,  but  for 
individual  working  for  the  common  good.  It  is  no  time 
for  theory.  It  is  the  time  for  the  most  definite  practice. 
For  unemployment  is  not  a  necessary  component  of 
industrial  existence,  certainly  not  at  the  moment. 
For  the  world  is  sorely  in  need  of  goods.  In  supply- 
ing that  need  all  the  labour  available,  and  more, 
could  easily  be  absorbed.  It  only  requires  that  the  price 
of  the  articles  placed  on  the  market  shall  be  such  as  will 
enable  the  impoverished  countries  to  buy,  aud  that  can 
only  be  brought  about  by  closely  following  economic  laws, 
hovifever  unpalatable  such  a  course  may  be.  As  the  Prime 
Minister  has  truly  said,  it  is  a  matter  for  the  co-operation 
in  the  interests  of  the  country  of  the  Govermnent,  the  local 
authorities,  the  manufacturers,  the  tradei's,  the  bankers 
and  of  organised  Labour,  and  we  are  glad  to  learn  that 
conferences  with  this  end  in  view  are  to  be  arranged,  and 
that  the  oiJicial  policy  is  to  be  to  assist  industry  rather 
than  to  relieve  unemployment.  It  is  not  a  time  when  any 
individual  or  section  of  the  industi-y  can  afford  to  idle  and 
to  demand  help.  It  is  a  time  when  every  individual  and 
every  section  must  help  itself. 

The  Third  Party  in  Industry. 

We  have  never  concealed  our  opinion  that  the  organisa- 
tion of  the  salaried  classes  is  a  matter  which  should  be 
taken  in  hand  without  delay,  not  only  in  the  interests  of 
the  individuals  forming  those  clas.ses,  but  as  a  safeguard 
to  industrial  jieace.  But,  as  we  have  pointed  out  on  a 
previous  occasion,  the  building  up  of  such  an  organisation 
is  attended  by  more  than  the  usual  number  of  difficulties. 
If  care  is  not  taken  a  society  which  draws  its  membership 
from  the  salaried  classes  runs  the  risk  of  becoming  merely  a 
camouflaged  employers'  association  on  the  one  hand,  or, 
on  the  other,  of  being  enlisted  openly  or  covertly  under 
the  Trades  Union  banner.  In  either  event  it  must  be  a 
failure — a  failure,  that  is,  so  far  as  it  is  designed  to  pro- 
tect the  interests  of  the  salaried  classes  agsuinst  an  invasion 
of  their  territory  from  above  or  below.  For,  though 
in  some  ways  its  interests  are  indistinguishable  from  the 
interests  of  employers  of  labour,  and,  on  the  other,  are 
closely  allied  with  what  is  conveniently  called  Labour,  the 
salaried  class  in  the  engineering  industry  has  certain 
definite  concerns  of  its  own  whose  growth  would  be  stunted, 
if  not  killed,  by  a  formal  alliance  with  one  side  or  the 
other.  It  is,  therefore,  of  the  highest  importance^  that 
the  third  party  in  industry  should  be  a  definite  entity  with 
organisation,  policy  and  aims  quite  separate  from  anything 
that  at  present  exists. 

The   Society  of  Technical  Engineers. 

This  being  the  case,  it  is  obvious  that  great  care  must 
be  taken  in  the  establishment,  organisation  and  conduct  of 
any  body  that  desires  to  work  for  these  ends,  and   that  it 


must,  above  all,  have  a  well-designed  constitution  and  a 
policy  which  shall  ever  bear  in  mind  the  ideals  for  which  it 
has  been  fonned.  Now,  such  fundamentals  cannot  emerge 
from  the  theoretical  into  the  concrete  without  careful 
thought  and  much  hard  work,  and  it  is  evident  that  both 
thought  and  hard  work  have  been  freely  expended  by  those 
who  are  responsible  for  conducting  the  affairs  of  the  Society 
of  Technical  Engineers,  and  that,  in  spite  of  criticisms  as 
to  slowness  and  accusations  that  reactionaries  are  being 
allowed  too  much  say  in  directing  the  affairs  of  that  body, 
the  end  that  has  now  been  reached  justifies  the  care  which 
has  been  taken  to  attain  it.  For  after  much  careful  con- 
sideration, as  set  out  in  the  current  issue  of  the  "  Journal," 
the  policy  of  the  Society  of  Engineers  has  now  been 
determined. 

The    Policy  of  the    Society. 

Tliis  policy  may  be  summarised  as  being  the  care 
of  matters  connected  with  the  interests  of  its  members  and 
the  engineering  profession,  the  advancement  of  the  British 
engineering  industries,  and  the  consideration,  in  securing 
these  objects,  of  the  effect  of  any  action  taken  on  the  firms 
to  which  members  of  the  Society  belong  and  on  the  industry 
in  general.  In  carrying  out  this  policy  the  greatest  care 
will  be  taken  to  steer  a  middle  course  between  the  Scylla 
of  the  Employers'  Organisations  on  the  one  hand  and  the 
Charybdis  of  the  Trades  T'nions,  on  the  other.  To  do  this 
will,  we  think,  be  a  real  difficulty,  but  it  is  equally  a  real 
necessity,  and  the  Society  of  Technical  Engineers  are  to  be 
congratulated  on  the  firm  stand  they  have  taken  on  this 
matter  and  on  the  clearness  with  which  they  have  grasped 
the  need  for  holding  fast  to  this  sateguard,  not  only  as  a 
necessity  for  their  jsresent  well-being,  but  as  a  guarantee 
for  their  future  prosperity,  in  spite  of  many  difficulties  and 
temptations. 

The    Need    for   an    Extended   Membership. 

It  may  be  thought  that  the  criteria  we  have  laid  down 
for  the  conduct  of  an  organisation  such  as  the  Society  of 
Technical  Engineers  are  obvious,  and  would  control  the 
operations  of  all  the  many  bodies  that  have  been 
established  for  protecting  the  interests  of  salaried  classes. 
But  this  is  not  the  case ;  in  fact,  experience  shows  that  few 
such  associations  have  attained  this  aloofness  compared 
with  those  wliich  have  lent  either  to  one  side  or  the  other 
with,  we  might  add,  unfortunate  results  to  themselves. 
But  it  is  also  obvious  that  to  cairy  out  such  a  policy  health 
and  strength  will  be  required,  and  that  to  attain  that 
health  and  strength  a  large  and  active  membership  is  a 
necessity. 

The    Essentials    for    Prosperity. 

We  are,  therefore,  glad  to  see  that  a  campaign 
is  to  be  begun  by  the  Society  of  Technical  Engineers  to 
increase  the  membership  in  order  that  as  soon  as  possible 
it  may  justly  claim  to  represent  the  majority  of  engineers 
in  any  department  of  engineering.  This  task  should  be 
easier  in  that,  as  we  have  shown  above,  the  Society  can 
offer  to  prospective  members  a  clear-cut  statement  of  what 
they  intend  to  do  and  an  assurance  that  membership  will 
mean  an  increase  in  the  well-being  not  only  of  the 
individual,  but  of  British  Engineering  Industry  generally. 
That  prosperity  is  so  essential  at  the  present  and  the  help 
the  Society  can  give  towards  its  attainment  is  so  obvious 
that  the  campaign  cannot  fail  to  be  a  success.  The  govern- 
ing body  of  the  Society  may  have  been  slow  in  getting  to 
work,  but  then  the  soundest  foundations  are  those  that 
are  built  slowly,  and  the  superstructure  need  not  for  that 
reason  fail  either  in  strength  or  in  beauty. 
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The   Testing   of  Thermionic   Valves. 


H.    J.    I-UCAS.    R.A.F. 


The  development  of  the  three-electrode  thermionic  valve 
took  place  within  a  short  time  of  the  outbreak  of  war.  In  the 
early  period  of  the  war,  these  valves  were  not  produced  in  any 
great  quantity,  and  until  considerable  experience  of  their 
functioning  and  a  more  exact  knowledge  of  the  requirements 
had  been  gained,  no  rigid  specification  or  tests  were  called  for. 
The  method  xisually  adopted  was  an  operation  test  in  a 
receiving  or  transmitting  circuit. 

The  last  two  years  of  the  war,  however,  saw  these  valves 
being  produced  in  h\rge  quantities  hj  various  manufacturers 
for  use  in  the  combatant  services.  The  flexibility  of  the 
early  receivers  and  thoir  simple  requirements  gave  place  to  the 
imdti-stage  amplifier  and  transmitter  sets,  with  valves 
o]ierating  in  parallel,  and  other  conditions  requiring  a  con- 
.siderable  degree  of  uniformity  in  the  valves  emploj^ed. 

The  development  of  the  specifications  to  meet  these  new 
conditions  has  been  described,  in  the  case  of  naval  valves,  by 
Ciossling,  in  his  Paper  on  "  The  Development  of  Thermionic 
Valves  for  Naval  Uses,"  before  the  Institution  of  Electrical 
Engineers,  August,  1920.* 

The  testing  of  valves  in  large  quantities  to  these  specifica- 
tions had  to  be  placed  in  the  hands  of    a    comparatively 
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unskilled  personnel,  mainly  female,  as  far  as  the  Royal  Air 
Force  was  concerned,  and  this  article  deals  witii  the  inethods 
adopted  to  ensure  accurate  results. 

Details  of  the  Tests. 

The  number  of  types  of  valves,  receiving  and  transmitting, 
which  were  received  for  test,  was  about  twelve.  Of  these,  a 
typical  example,  that  of  the  French  or  "■  E  "  valve,  will  be 
discussed,  as  this  particular  valve  had  to  be  dealt  with  in  much 
larger  quantities  than  any  other  tyjie. 

The  electrical  static  tests  covered  the  following  : 

Filamenl.  -For  a  given  fixed  voltage  applied  to  the  end  of 
the  filament,  the  current  had  to  lie  between  two  fixed  limits. 
This  test  is  necessary,  as,  in  multi-stage  amplifiers,  valves 
have  usually  to  work  off  a  single  rheostat  control.  Also,  if  any 
filament  has  been  seriously  affected  by  the  evacuation  bom- 
bardinent,  it  usually  shows  up  on  this  test,  as  over-bombard- 
ment increases- the  filament  resistance. 

Emission. — To  obtain  the  measure  of  the  total  electronic 
current  emitted  from  the  filament,  the  grid  and  anode  are 
connected,  and  working  conditions  are  applied  to  the  filament 
and  anode-grid,  and  the  total  current  is  read  off  on  a  milliam- 
meter  in  the  anode  circuit.  Such  reading  must  not  be  less 
than  5  mA.     This  serves  as  a  secondarv  check  on  the  filament 
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dimensions,  the  emission  being  a  function  of  the  temperature 

in  the  case  of  pure  tungsten. 

Slope. — This  is  the  slope  of  the  grid-voltage — anode-current 

fJ  i„ 
cliaracteristic  :  i.e.,  the  measure  of    -r-^.     The  characteristic 

a  V, 

of  the  "  R  "  valve  in  the  neighbourhood  of  zero  grid  potential 
is  a  straight  line  ;  the  test,  therefore,  merely  involves  taking 
two  different  current  readings  for  two  differing  grid  voltages. 
The  latter  are  taken  at  — 2  and  -f  2  V,  and  the  current 
increase  must  not  be  less  than  0.45  mA. 

Vacuum. — The  anode  voltage  is  raised  to  a  comjjaratively 
high  value,  in  this  case  160  V.  The  negative  grid  current  is 
then  read  off  on  a  microammeter  or  calibrated  galvanometer 
placed  in  the  grid  circuit,  a  potential  of  — 2  V  being  apjilied 
to  the  grid.     An  upper  limit  of  one  microampere  is  imposed. 

The  principle  involved  is  that,  if  an)'  trace  of  gas  remains 
in  the  valve,  ionisation  by  collision  occurs,  with  the  con- 
sequent production  of  positive  ions.  As  the  grid  is  negative, 
no  electronic  current  from  filament  is  picked  up  by  the  grid, 
but  positive  iens  are  attracted  to  the  negative  grid.  Hence, 
the  negative  current  flowing  in  the  grid  circuit,  is  directly 
]>roportional  to  the  number  of  collisions 
which  occur,  and,  in  turn,  is  an  indication 
of  the  degree  of  vacuum. 

This  method  of  obtaining  the  degree  of 
vacuum  was  criticised  at  the  discussion 
following  Mr.  Gossling's  Pajjer  mentioned 
above.  It  was,  however,  subsequently 
pointed  out  that  the  criticism  is  only  valid 
in  a  certain  particular  case,  and,  in  the  test 
under  discussion,  the  grid  voltage  is  selected 
to  give  a  reliable  indication  of  the  evacuation 
'   of  the  valve. 

Grid  Current. — The  test  is  the  same  as  in 
(4),  with  positive  2  V  on  grid,  which 
gives  the  normal  grid  current  near  rectifying 
conditions. 

i  Some  Practical  Test  Problems. 

^  It  will  be  noted  that  the  submission  o' 
valves  to  these  five  tests  would  involve  a 
complicated  wiring  system  with  various 
switches  for  effecting  the  changes,  or, 
alternatively,  five  independent  test  boards, 
with  a  considerable  C|uantity  of  delicate 
measuring  instruments,  necessitating  the 
employment  of  skilled  personnel.  The 
]iroblem  which  faced  the  test  department  was  to  evolve  some 
method  of  carrying  out  these  five  tests  in  the  minhnum 
amount  of  time  and  with  a  minimum  number  of  switching 
operations,  and  with  apparatus  capable  of  being  manijiu- 
lated  by  unskilled  persons,  whose  onlj'  duty  would  be  to 
read  tlie  indicating  instruments  and  work  with  switches. 

The  final  solution  was  largely  the  work  of  Lieut.  B.  Hesketh, 
R.A.F.,  who  designed  a  .single  board  wired  up,  as  shown  in 
Fig.  1.  One  multiple  point  switch,  working  over  six  points, 
engraved  respectively,  zero,  emission,  slope  — 2,  slope  -^  2, 
backlash  and  positive  grid  current,  carries  out  the  work  of 
switching  in  the  different  circuits.  The  whole  of  the  necessary 
operations  are  carried  out  by  the  various  arms  and  points  on 
the  switch. 

The  jn'otective  devices  consist  of  the  following  : — Shunts 
on  milliammeter,  operated  by  push  button  and  acting  as  a 
protective  device  in  the  event  of  the  grid  making  contact  with 
the  filament  diiring  test;  the  protection  of  the  reflecting 
galvanometer  or  microammeter,  used  in  the  ''  backlash " 
test,  is  a  bank  of  metal  filament  lamps  in  .series ;  in  the 
event  of  the  passage  of  any  appreciable  current  beyond  a  few 
micro  amperes,  the  galvanometer  is  effectively  protected  by  the 
fall  of  voltage  across  the  lamps  with  an  added  fall  due  to  the 
temperate  co-efficient. 
The  most  effective  material  for  the  fuse  in  the  anode  circuit. 
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was  found  to  be  certain  qualities  of  the  '"  silvered  paper  "' 
used  to  pack  small  quantities  of  tobacco.  It  was  found  that, 
when  this  material  was  cut  into  narrow  strips  one  mm.  wide, 
the  metallic  deposit  on  this  paper  fused  at  about  from  10  to 
20  niA.,  and  proved  to  be  extremely  effective. 

The  time  taken  to  test  an  ""  R  "  valve  under  the.se  con- 
ditions was  reduced  from  5  minutes  to  1   minute,  and  the 


weekly  total  of  valves  tested  ran  into  four  figures.  The  whole 
system  has  been  in  use  for  three  years,  and  has  given  satis- 
factory service. 

Rating  Transtnittlag  Valves, 

The  usual  method  of  rating  for  test  purposes  is  to  measure 
the  amount  of  energy  that  can  safely  be  expended  at  the 
anode  as  heat,  the  valve  being  in  a  non-oscillating  condition. 
If  the  heating  is  carried  too  far,  occluded  gases  are  evolved  and 
and  the  vacuum  deteriorates. 

The  transmitting  valves  tested  during  the  period  under 
discussion,  were  mainly  30  W  and  250  W  types.  Transmitting 
valves  in  general  were  not  used  in  such  considerable  quantities 
as  were  the  receiving  valves,  so  that  the  need  for  rapid  testing, 
and  the  development  of  special  apparatus  designed  for  large 
outputs,  did  not  arise.  Furthermore,  the  tests  for  these 
valves  included  periods  of  four  to  ten  minutes  during  which 
they  required  watching  by  operators  of  a  higher  degree  of  skill 
than  was  necessary  in  the  case  of  the  receiving  valves.  More- 
over, as  potentials  of  from  600  to  2  500  V  are  used  it  was 
desirable  to  have  them  tested  by  male  operators. 

Here,  again,  the  reasons  for  uniformity  put  forward  in  tlie 
case  of  receiving  valves,  apply  with  even  more  force.  WTien 
working  in  parallel  in  transmitting  sets,  and  if  the  charac- 
teristics vary  to  any  marked  degree,  the  load  is  distributed 
imequally,  and  the  overloaded  valve  rapidly  deteriorates. 

The  tests  for  the  30  W  valve  were  generally  as  follows,  with 
variations  for  the  sub-divisions  of  the  class.  Filament  and 
emission  tests  were  similar  to  those  for  receiving  valves  and 
the  dissipation  test. 

Dissipation  Test. 

In  the  dissipation  test  the  filament  is  adjusted  to  normal 
working  conditions,  a  full  anode  potential  of  1  500  V  is  applied, 
the  grid  potential  being  adjusted  until  30  AV  is  dissipated  at 
the  anode,  when  20  mA  flows  through  the  valve.  These 
conditions  are  maintained  for  5  minutes,  the  grid  adjustments 
keeping  the  load  constant.  A  microammeter  in  the  grid 
circuit  registers  the  negative  "  backlash"  current,  for  which 
the  limit  allowed  is  150  micro  amperes.  Limits  are  also  laid 
down  for  the  grid  voltage,  in  order  to  dissipate  30  W.  These 
limits  govern  the  disposition  of  the  grid.  If  the  grid  spacing 
is  too  open,  the  reference  point  falls  beyond  the  negative  end 
of  the  limit  :  if  the  spacing  is  too  close,  the  reading  falls  to  the 
positive  side.      The  position  of  this  reference  point  is  also,  to 


a  certain  extent,  governed  by  the  state  of  the  vacuum.  If 
any  sign  of  blue  glow  appears,  the  valve  is  rejected,  as  this 
indicates  considerable  ionisation. 

.  During  the  test,  the  anode,  under  the  bombardment  of  the 
electronic  stream,  becomes  a  bright  red,  and,  if,  owing  to 
insufficient  bombardment  during  evacuation,  any  occluded 
gases  still  remain  in  the  metal  portions  of  the  valve,  they  are 
released  and  caxise  ionisation.  It  will  be  observed  that  this 
test  covers  a  number  of  points,  such  as,  general  vacuum, 
disposition  of  electrodes,  presence  of  occluded  gases,  &c. 

Details  of  Test  Apparatus. 

The  circuit  calls  for  no  detailed  comment,  beyond  the  pro- 
tective devices  for  the  instruments.  Common  faults  with 
valves  on  test  are,  short  circuit  between  the. filament  and  grid, 
and  between  anode  and  grid  or  filament,  and  these  produce 
short  circuits  of  1  500  V  across  the  instruments.  The  two  shunts 
are  so  arranged  as  to  show  an  appreciable  deflection  on  the 
microammeter  with  the  1  500  V  across  it.  One  is  a  ten 
multiplier.  In  the  anode  circuit  a  bank  of  metal  filament  lamps 
is  included  and  also  a  resistance  of  10  000  0.  The  voltage  drop 
for  30  mA  is  known  and  compensated  for.  In  the  event  of  an 
abnormal  current  rise  in  anode  circuit,  the  lamps  restrict  this 
by  the  temperature  co-efficient,  supplemented  by  the  increased 
voltage  drop  across  them.  To  this  must  be  added  the  increase 
of  voltage  drop  on  the  10  000  0  resistance.  These  devices 
have  proved  to  be  quite  adequate. 

Another  principle  is  involved  in  the  dissipation  test.  If 
the  vacuum  is  in  any  way  defective,  positive  ions  are  generated 
as  a  consequence  of  ionisation  by  collision.  These  neutralise 
the  space  charge  and  decrease  the  resistance  of  the  valve,  thus 
causing  progressive  increase  of  the  current  to  the  anode,  which 
has  to  be  compensated  for  by  increase  of  negative  voltage  at 
grid. 

Results  of  Improved  Manufacture. 

As  the  manufacturers  improved  their  methods  of  evacua- 
tion, it  was  observed  that  less  and  less  compensating  grid 
voltage  had  to  be  added.  In  the  more  recent  valves,  it  was 
observed  that,  after  the  first  few  seconds  of  test,  the  grid 
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voltage  remained  constant.  This  suggested  a  fresh  method 
of  observing  the  behaviour  of  extremely  hard  valves,  which 
was  applied  to  the  test  of  the  larger  valve  (250  W). 

The  grid  voltage  is  plotted  against  time  with  constant  load. 
In  a  really  well  evacuated  valv^j,  this  "  grid  creep  "  takes  the 
form  of  Fig.  3,  curve  2.  It  will  be  observed  that  after  the 
preliminary  "  clean  up  "  on  switching  on,  the  curve  flattens 
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<iut  and  rcniains  constant.  This  test  could  be  incorporated  in 
the  specification  by  allowing  a  percentage  variation  of  grid 
voltage  for  a  certain  period  of  time  after  switching  on,  for  a 
constant  load.  This  test  is  decidedly  more  severe  than  the 
old  method.     Valves  which  would  not  pass  this  test  would 


anode-current  characteristic  is  practically  a  constant  over  a 
large  portion  of  the  curve. 

Method     2. 

Two  grid-voltage-anode-current  characteristics,  plotted 
to  the  same  scale,  at  different  anode  voltages, 
are  selected — in  the  case  of  transmitting  valves 
at,  say,  1  000  and  1  500  V. 

These  should  be  parallel  over  the  ""  straight 
line  "  portion.  Any  point  is  selected  on  this 
"  straight  line  "  portion,  and  the  increase  of 
current,  8ii„,  is  read  o2  by  passing  from  one 
characteristic  to  the  other  at  the  same  grid- 
voltage.  Let  this  increase  be  effected  by  a 
change  of  x  anode  volts.  In  the  particular 
case  under  consideration,  x  =  500.  Ne.xt,  the 
amount  of  increase  of  grid-volts  required  to 
effect  the  same  8t„  on  the  original  curve  is  read 
off.     Let  this  value  be  ij  volts. 


Then, 


.-I 


pass  the  normal.  The  valve  (Fig.  3,  Curve  1)  passed  normal 
test  and  gave  good  service,  but  would  not  pass  the  "  grid 
creep  "  limitation  test.  Its  behaviour  on  oscillatory  test  was 
satisfactory,  but  other  things  being  equal,  the  Fig.  3,  Curve  2 
valve  would  have  a  longer  life,  as  the  filament  in  Fig.  3,  Curve  1 , 
would  undoubtedly  be  submitted  to  considerably  more  ionic 
bombardment  than  that  of  Fig.  3,  Curve  1. 

The  Grid  Loop. 

Another  method  has  been  investigated,  and  consists  of 
plotting  the  full  grid  voltage — anode-current  characteristic 
with  a  rising  grid  voltage — and,  then,  without  break,  plotting 
same  with  a  falling  grid  voltage  The  result  is  a  closed  loo]). 
The  softer  the  valve,  the  greater  the  area  of  thij  loop,  owing 
to  the  reabsorbtion  of  occluded  gases  taking  place  with  a 
distinct  time  lag. 

Voltage  Amplification  Factor. 

The  voltage  am])lification  factor  is  referred  to  in  this  article 
by  the  letter  m.  In  routine  test  work  it  has  been-  found  un- 
necessary to  take  account  of  this  quantity,  as  it  is  primarily 
governed  by  the  dimensions  of  the  grid  and  these  are  checked 
in  the  tests  described  previously.  For  new  and  experimental 
valves,  however,  it  is  one  of  the  most  important  quantities  to 
determine,  and,  as  in  these  particular  cases  full  characteristics 
are  taken  under  varying  conditions,  "  w"  is  read  oil  from 
these  curves.     Two  methods  are  primarily  used. 

Method  \. 

From   the   various    formuhc   fof     Gutton,     Vallauri,     and 

Langmuir,  it  can  be  deduced  that 

(li 

dv 
m     =    - ,  ~- 
rfi, 

dV, 

so   from    the    grid-voltage/anode-current   characteristic   and 

the    anode-voltage/anode-current    characteristic,    m  can   be 

determined  : 

tan  a, 

tan  ac, 
a,  and  uj  being  the  angles  which  the  geometrical  tangents  of 
the  two  respective  curves  at  any  selected  point,  make  with 
the   grid-voltage   axis.     The   tangent   of   the   grid-voltage — 


Let  i  = 


Both  methods  are,  to  a  certain  extent, 
open  to  criticism,  but  they  have  been  found 
reliable  enough  for  practical  working.  Other 
methods  have  been  developed  to  read  this 
quantity  "m"  direct,  notably  by  Eccles, 
Appleton,  and  the  Research  Department  of  the 
Royal  Air  Force. 

A  variation  of  Appleton's  method  is  shown 

in  Fig.  2.     A   sen.sitive  galvanometer  is  used 

with    a    Fleming   Valve    arranged   as    a    high 

resistance  variable  second  shunt. 

anode  current  :   V  =  anode  volts  :  v  =  grid-volts. 


a,  b,  and  c  are  constants. 


and 


Bv  part'al 
differentiat'.un 


[dvIV 
\dv)v 


V  dv  n 


dr. 

do  I 


II. 


III. 


dVlv 


As  characteristics  with  varying  v  and  7  are  largely  straight 
line,  the  surface  equation  is  : 

/  =  „r  +  hr+r  IV. 


where 


lud 


so  III.  liecomes 


.  dv  I 


V. 


It  will  be  obvious  that  all  the  tests  outlined  above  must  be 
preceded  by  close  checking  of  material  and  sizes  before  pro- 
■I'cding  with  nuinufacture. 


Electrical  Development  in  Japan. 

According  to  an  article  in  the  "  Electrical  World  "  by  Mr.  Y. 
IsRiKAWA.  of  the  Tokyo  Electric  Company,  more  than  half  t+ie  people 
of  Japan  live  in  electrically  lighted  houses,  a  percentage  claimed  to 
be  higher  than  in  any  other  conntry.  The  growth  of  the  electric 
supply  industry  in  the  I.sla.nd  Empire  has  been  remarkable  in  the 
last  fifteen  years,  the  number  of  electric  supply  companies  having 
increased  from  500  in  1903  to  3  400  in  1918.  and' the  installed  rating 
of  the  plants  from  90  000  kW  to  1820  000  kW.  At  present  the 
installed  generator  rating  i.s  over  2  100  000  kW.  There  are  about 
6  000  000  wired  houses,  but  the  average  installation  i.s  between  two 
and  three  lamps,  and  in  Tokyo  it  i.s  only  four  lamps  per  house.  In 
Yokohama  92  per  cent.,  in  Nagoya  85,  and  in  Kobe  80  per  cent,  of 
the  houses  are  wired,  but  in  the"  latter  case  the  average  number  of 
lamps  per  house  is  only  1-2.  Successful  efforts  are  being  made  to 
increase  the  number  of  lamps  and  to  improve  the  illumination. 
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New   Electricity   Station    at   Edinburgh. 

By    S.    B.    DONKIN. 

In  1S91  the  Corporation  obtained  a  Provisional  Order  from  the 
Board  of  Trade  to  enable  them  to  sui^ply  electricity  in  the  Burgh 
of  Edinburgh,  and  in  1895  the  supply  of  electricity  was  commenced. 
The  gi-owth  of  the  undertaking  was  rapid,  and  the  original  Dewar- 
place  station  was  extended  from  time  to  time  until  1899,  when 
it  was  found  necessary  to  build  a  new  station  at  McDonald-road. 
This  station  was  also"  extended,  uiitO  its  present  buildings  were 
completely  filled  with  generating  plant  in  the  winter  of  1912-13. 
The  limits  of  distribution  chrect  from  the  existing  generating 
stations  had  then  been  reached.  It  was,  therefore,  economically 
desirable  for  new  plant  to  be  erected  to  produce  H.T.  3-phase 
alternating  current  which  could  be  distributed  by  means  of  less 
costly  feeders  to  various  sub-stations  in  the  supply  area. 

Accordingly  a  new  station  to  generate  H.T.  3-phase  current 
at  the  seaside  at  Portobello  was  decided  upon.  This  is  only  2.5  ft. 
above  the  sea  level,  and  adjacent  to  the  seashore.  There  was 
sufficient  space  for  a  generating  station  having  an  ultimate  capacity 
of  100  000  kW,  and  there  were  adjacent  sites  which  could  be  utihsed 
for  coal  sidings  or  by-product  recovery  plant.  In  June,  1919,  the 
Board  of  Trade  allowed  the  work  of  this  station  to  be  initiated, 
■with  a  view  to  large  scale  bulk  supply.  Three  10  000  kW  turbo- 
alternator  sets  were  to  be  installed,  with  requisite  boiler  plant,  i-  c. 
Since  the  passing  of  the  new  Electricity  Act  of  1919,  the  Electricity 
Commissioners  have  considered  the  area  to  be  supplied  from  the 
new  station.  Roughly  speaking,  the  suggested  area  is  bounded  by 
Linlithgow  and  Bathgate  on  the  West,  by  North  Berwick  or  Dunbar 
on  the  East,  and  by  Penicuik  and  Cxorebridge  on  the  South. 

Details    of   Power   Station. 

The  author  presented  \-iews  showing  the  general  arrangement  of 
the  power  station  on  the  Westbank  site,  together  with  the  sidings, 
the  sea  work  for  condensmg  water,  and  the  coaling  scheme,  ashes, 
and  ash  duct.  Coal  is  brought  on  to  the  sidings  provided  on  the 
clay  pit  site  and  the  trucks  will  be  emptied  by  means  of  a  rotary 
tippler  into  a  hopper  below  ground  level.  This  hopper  feeds  a  belt 
conveyor  running  in  a  tunnel  from  the  clay  pit  site  to  the  power 
house.  On  the  power  house  site  this  conveyor  wUl  discharge  the 
coal  on  to  another  belt  conveyor,  and  this  in  turn  discharges  it  into 
hoppers  feeding  gravity  bucket  conveyors,  wliich  carry  the  coal 
into  the  bunkers  over  each  boiler  house.  The  boilers  are  of  the 
Stirling  Boiler  Company's  tri-drum  type,  with  superposed  steel  tube 
economisers.  Three  types  of  stokers  wiU  be  adopted,  the  Babcock 
and  Wilcox  chain  grate,  the  Erith  Riley  grate,  and  the  Underfeed 
Stoker  Company's  self-contained  travelling  gi'ate,  all  fitted  with 
forced  and  induced  draft  fans  driven  by  motors.  Steam  will  be 
supplied  at  300  lb.  per  square  inch  and  at  a  temperatui'e  of 
700°F.  Six  boilers  are  being  provided  at  present,  though  two 
suffice  to  provide  sufficient  steam  for  10  000  kW  turbo-alternator. 
One  short  steel  chimney,  designed  with  a  dust-catching  device  at 
its  base,  is  provided  for  every  two  boilers.  This  device  is  necessary 
with  induced  draft'if  the  poorer  classes  of  coal  are  used. 

The    Generating   Plant. 

The  turbo-alternators  are  of  ^Messrs.  Brown,  Boveri  &  Co.'s 
manufacture,  and  the  condensing  plant  is  by  Messrs.  W.  H.  Allen, 
Sons  &  Co.  The  three  sets,  each  of  10  000  kW  normal  output, 
have  a  maximum  continuous  rating  of  14  700  kVA.  -  A  70-ton 
travelling  crane  is  provided  in  the  turbine  house,  made  by  Messrs. 
Marshall,  Fleming  &  Co..  and  aU  the  high  tension  switch  gear  is 
being  provided  by  the  British  Thomson-Houston  Co.  The  steel- 
work for  the  buOdings  has  been  carried  out  by  Messrs.  Redpath. 
Brown  &  Co.,  and  the  building  superstructure  by  Messrs.  J.  Angus  & 
Co.  With  a  normal  full  load  the  overall  thermal  efficiency  of  the 
station  should  be  21  '0  per  cent.,  and  the  coal  consumption  equivalent 
to  16  300  B.T.U.  per  kilowatt  hour. 

Boiler    House    Equipment. 

At  present  a  labourer  earns  nearly  £4  per  week — the  equivalent  of 
£200  per  annum.  If  tliis  salary  is"  capitalised  at  10  per  cent.,  any 
mechanical  apparatus  which  saves  the  employment  of  one  man 
\vill  show  a  saving  in  the  cost  of  operation,  if  purchased  for  less  than 
£2  000.  Now  the  boiler  house  plant  is  almost  the  only  part  of  a 
modem  power  station  where  one  can  produce  economies.  Recording 
instruments  and  suitable  control  are  of  great  inportance.  The 
system  of  boiler  house  control,  based  on  the  scheme  devised  by  Jlr. 
Myers,  has  somewhat  novel  features.  Instruments  necessary  for  the 
general  control  of  a  boiler  house  have  been  divided  into  two  main 
groups — recording  and  indicating  instruments.  The  former  are 
placed  in  a  specially  built  cabin  (one  cabin  for  every  two  boilers), 
the  latter  are  collected  wherever  possible  on  one  board,  and  placed 

*  Abstract  of  a  Paper  entitled  "Some  Notes  on  the  New  Electricity 
Station  of  the  Edinburgh  Corporation,"  read  before  Section  G  of  the 
British  Association. 


in  a  convenient  position   in   front  of  each  pair   of   boilers.     The 
following  instruments  are  proposed  for  each  boiler  : — 
Indicators.  Hecorders. 

1.  Steam  Flow  meter  indicator.  Recorder  with  chart. 

2.  Feed  Water  meter  indicator.  Recorder  with  chart. 

3.  Coal  Meter.  Recorder  with  chart. 

4.  CO.,  Indicator.  Recorder  with  chart. 

5.  Draft  gauge  indicator  for  forced       Recorders  with  chart. 

and  induced  draft. 
G.  Steam  pressure  gauge.  Pressure     gauge     recorder     with 

chart. 

7.  Steam  temperature  indicator.         Steam   temperature  recorder  with 

chart. 

8.  Differential    draft   gauge   con-       Recording        thermometers        in 

nection  above  and  below  each  economiser     inlet,     economiser 

grate.  outlet    on    water   side    and    on 

flue  gas  side. 

Generally  for  each  group  of  boilers  in  one  boiler  house  there  will 
be  : — one  blow  down  recorder  with  chart,  one  densimeter  for  the 
blow  down,  one  feed  water  recording  thermometer.  For  every 
group  of  two  boilers  feeding  one  turbine  there  will  also  be  a  kilowatt 
meter  to  indicate  the  load.  Coal  consumption  indicators  and 
recorders  will  be  of  the  Lea  Recorder  Company's  type,  and  will 
measure  the  rate  of  flow  of  coal  passing  on  to  any  grate  in  a  given 
time  with  means  for  adjusting  the  ratio  for  weight  to  volume  to  suit 
any  type  of  coal  in  use.  A  telephone  will  connect  each  boiler  house 
with  the  switchboard.  There  will  also  be  a  signal  in  each  boiler 
house  worked  from  the  main  switch  control  room.  A  bell  in  each 
cabin  will  draw  the  attention  of  the  boiler  attendants  to  the  boiler 
house  shift  engineer,  who  can  then  communicate  his  orders  tiirough 
the  window  provided  in  each  cabin.  Full  provision  has  been  made 
for  the  possible  adaptation  in  future  of  the  carbonisation  of  coal 
and  the  use  of  by-product  recovery  plant  which  can  be  undertaken 
without  much  alteration  to  the  boiler  plant. 

Sea    Work   and    Pumps. 

The  author  next  described  the  circulating  water  system  starting 
from  the  sea  to  the  pump  house  and  the  pipe  system  through  the 
condensers  and  back  to  the  sea.  Two  tuiuiels  will  be  normally 
used  for  suction  and  one  as  discharge.  Either  one  of  the  two 
suctions  can  be  stopped  and  changed  over  to  act  as  a  discharge,  and 
the  pipe  previously  discharging  can  then  be  made  as  a  second 
suction.  Grids  wUl  prevent  the  entry  of  fish  or  seaweed,  and  can 
be  washed  clean  by  reversal  of  tiow,  the  material  being  then  carried 
back  to  the  sea.  Explairdng  the  system  adopted  of  running  sub- 
terranean tunnels  out  to  sea  for  taking  the  sea  water  into  the 
station  and  carrying  it  back  to  the  sea,  the  author  said  that  past 
experience  on  the  banks  of  the  River  Thames,  in  canying  out 
somewhat  similar  tunnel  schemes,  proved  that  the  cost  of  the 
tunnelling  scheme  was  less  than  the  cost  of  laying  pipes  down 
the  foreshore  into  the  water,  because  so  much  of  the  system  had 
to  be  carried  out  below  low  tide  level,  involving  a  dam  to  keep 
the  water  back  wliile  the  work  of  construction  and  the  laying  of 
the  pipes  was  being  carried  out.  The  construction  of  a  light 
jetty  and  the  carrying  of  the  pipes  connecting  with  the  sea 
along  tliis  jetty  was  estimated  to  cost  nearly  tlu'ee  times  the 
cost  of  the  tuimeUing  scheme,  which  works  out  at  £28  per  yard 
run,   excluding   cost   of   shafts. 

Sea   Work    Shafts   and   Tunnels. 

The  sea  work  shafts  and  tunnels  are  beuig  carried  out  by  Messrs. 
C.  Brand  &  Son  and  Mr.  H.  H.  Dahymple  Hay  has  been  joint 
engineer  with  Su-  Alexander  Kennedy  and  the  author  in  coimection 
with  the  design  and  construction  of  the  work.  The  thi'ee  land 
shafts  were  first  simk  to  their  required  depth  and  completed  with 
their  concrete  bases.  From  the  bottoms  of  these  shafts  the  tunnels 
were  driven.  The  subsoil  at  the  level  of  the  tumiels  consists 
of  boulder  clay,  and  two  of  the  tunnels  have  been  completed  and  the 
junction  made  with  the  sea  shafts  without  working  with  compressed 
air.  In  the  third  tunnel  some  porous  seams  of  sand  were 
encountered  and  the  use  of  com]5ressed  air  was  necessary. 

Efforts  have  been  made  to  find  a  means  of  preventing  the 
accumulation  of  mussels  on  the  inside  of  the  sea  shafts  and  of  the 
tunnels,  and  research  work  on  the  subject  is  being  carried  out  for  the 
Corporation  by  Dr.  Ritchie,  of  the  Edinburgh  Museum.  The 
best  solution  is  to  raise  the  temperature  of  the  outgoing  water 
to  such  a  degree,  possibly  to  110°  to  120'F,  as  to  kill  the  mussel 
spat  in  a  few  minutes.  Such  increase  in  temperature  may  be  made 
once  a  week  during  the  spatting  season  which  may  last  a  month  or 
two.  Other  possible  alternatives  are  under  consideration.  In  any 
case  the  system  is  designed  so  that  at  present  any  shaft  or  tunnel 
can  be  laid  off  for  cleaning.  The  stagings  or  beacons  erected  at  the 
sea  end  of  the  tunnels  and  over  the  sea  shafts  are  put  there  as 
required  by  the  Board  of  Trade,  not  only  to  guard  the  mouths  of 
the  shafts,  but  also  to  enable  the  cap  for  sealing  the  end  to  be  lifted 
and  lowered  and  to  lift  and  lower  a  coarse  grid  winch  will  keep  out 
bathers  or  sea  monsters  and  to  remove  sand  from  the  pocket  at 
bottom  of  each  sea  shaft. 


40S 


The  Electrician — September  30,   1921 

Long  Distance  Transmission  and  Tidal  Po^ver.* 


H>    T.    F.    WAI.I..    D.Sc.    D.Eng.,    As! 


Introductory. 

The  utilisation  of  tidal  power  for  the  generation  of  electricity 
involves  a  peculiar  and  difficult  prolilein  aiising  from  the  extremely 
large  variation  of  speed  of  the  turbines  under  the  varying  head  of 
water. 

According  to  the  reports  issued  in  the  press,  the  proposals  of  the 
Ministry  of  Transport  for  the  Se\ern  scheme  provide  for  an  average 
generation  of  500  000  ii.p.  over  a  10  hours  day.  The  scheme 
involves  the  use  of  special  direct  current  generators  driven  by  the 
water  turbines,  these  generators  being  so  designed  that  each  machine 
will  develop  a  bout  I  .'JOO  kW  at  a  constant  pressure  of  525  V  and  at  a 
speed  varying  from  300  to  5(X)  revs,  per  min.  The  direct  current  so 
generated  would  then  be  sujjplied  to  rotary  converters  giving  320  V 
alternating  current  and  by  means  of  static  transformers  this  pressure 
would  be  raised  to  CO  (MM)  V  which  would  be  the  pressure  of  trans- 
mission to  the  Midlands.  Transmission  to  London — a  distance  of 
1 1 5  mile.? — is  suggested  at  a  piessure  of  1 20 OCH)  V. 

Owing  to  the  varying  speed  of  the  turbines,  the  use  of  alternating 
current  generators  driven  by  the  turbines  is,  in  the  ordinary  way,  not 
practicable,  since  the  generated  E.M.P.  would  be  of  varying 
frequency — viz.,  for  the  speed  range  given  above,  the  maximum 
value  of  the  frequency  would  be  1-66  times  the  minimum  value. 
Moreover,  unless  elaborate  automatic  arrangements  were  made,  the 
generated  E.M.F.  would  also  vary  in  magnitude  more  or  less  in 
proportion  with  the  speed  variation. 

Such  large  variations  of  frequency  and  E.M.F.  would  be 
impracticable  for  feeding  a  distribution  sjstem  for  the  obvious 
reasons  that  motors  such  as  induction  motors  or  synchronous  motors 
would  ha\e  a  similar  speed  variations  independently  of  the  require- 
ments of  the  consumer  and  lighting  and  heating  appliances  cannot 
be  operated  from  a  system  on  which  the  pressure  is  widely  varying. 

A    Large    Number   of   Machines. 

It  is  clear  that  the  proposal  to  generate  500  000  H.p.  by  means  of 
1  300  kW  d.c.  units  and  then  to  convert  to  a.c.  by  means  of  rotary 
converters  would  involve  an  immense  number  of  machines.  The 
duplication  of  machines  necessary  owing  to  the  generation  in  the 
first  instance  as  d.c.  and  then  conversion  to  a.c.  is  a  very  serious 
matter  and  the  capital  outlay  on  these  machines  alone  would 
probably  be  sufficiently  large  to  imperil  the  feasibility  of  the  scheme. 
From  criticisms  and  discussions  of  the  proposals  which  have  appeared 
from  time  to  time  it  is  clear  that  the  immense  capital  outlay  involved 
in  realising  the  installation  very  likely  would  be  fatal  to  the  success 
of  this  otherwise  most  attractive  j^roject. 

Factors   in   the   Exploitation    of  Tidal    Power. 

The  successful  exjjloitation  of  tidal  power  will  depend  on  the 
solution  of  the  peculiar  electrical  engineering  difficulties  inherent  in 
such  an  undertaking,  and  electrical  engineers  should  be  prepared  to 
strike  out  on  new  lines  as  may  be  necessary  to  meet  these  require- 
ments. The  purpose  of  the  present  paper  is  to  give  very  briefly, 
a  preliminary  outline  of  an  alternative  system  obviating  the  difficulty 
of  varying  the  speeds  of  the  turbines.  The  system  permits  of  the 
u.se  of  alternating  current  gcneiators  driven  directly  from  "the 
turbines,  and  it  is  expected  that  an  appreciable  sa\-ing  in  capital 
<)\itlay  will  result.  The  system  also  represents  other  advantageous 
features. 

Briefly  stated,  the  scheme  involves  the  generation  of  alternating 
current  at  such  a  frequency  that  the  length  of  the  transmission  line 
at  one  turbine  speed  (viz.,  the  lowest)  will  be  equal  to  or 
approximately  equal  to  one-quarter  the  wave  length  of  the  travelling 
waves  of  P.D.  and  current  which  will  be  established  in  the  line.  As 
the  .speed  of  the  turbines  increase,  the  frequency  of  the  generated 
A.C.  will  increa.se  correspondingly,  and  if  the  excitation  is  constant, 
the  generated  E.M.F.  will  also  increase  correspondingly.  As  the 
frequency  increases  the  wave  length  decreases  so  tliat,  if  at  the 
lowest  speed  the  length  of  the  [line  is  one-quart«r  wave  length, 
then  at  doulile  this  .speed  the  length  of  the  line  Avill  be  one-half  wave 
length.  A.s.suniing  constant  current  at  the  receiving  end  of  the 
line,  it  is  shown  that,  notwithstanding  the  rise  of  the  generator 
voltage  as  the  speed  rises,  the  voltage  at  the  receiver's  end  of  the 
line  will  remain  constant. 

Constant   Voltage   A.C.  Supply. 

The  arrangement  thus  results  in  an  A.C.  supply  at  the  receiver's 
end  of  the  line  of  constant  voltage  and  variable  frequency. 

So  long  as  the  P.D.  is  constant  and  the  frequency  is  high,  a  variable 
frequency  is  not  objectionable  for  heating  and  lighting  ajiparatus.     ' 

In  order  to  obtain  a  supply  suitable  for  driving  motors,  &c.,  it  is 
proposed  to  convert  by  means  of  mercury  arc  rectifiers  to  direct 
current,  and  it  is  shown  that  by  such  means  a  constant  A.C.  voltage 
of  variable  frequency  generated  and  transmitted  in  the  manner 
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already  described  may  be  transformed  to  a  d.c.  supply  of  constant 
current  and  very  approximately  constant  voltage. 

Generation   and   Transmission. 

The  following  equations  express  the  relationships  between  the 
line  constants  and  the  voltage  and  current  vectors  at  the  receiving 
end  and  the  generator  end  of  the  line  respectively,  viz.  • 

V,=  s[(v,+IA).-]/'+j[(v,-IAy']e-'" 

where  V[  represents  the  vector  of  P.D.  at  the  generator  end,  I,  the 
vector  of  current  at  the  generator  end,  V.,  the  vector  of  P.D.  at  the 
receiving  end,  I.,  the  vector  of  current  at  the  receiving  end,  andZ  the 
length  of  the  transmission  line,  a  the  attenuation  constant, 
ji  represents  the  wave  length  constant,  e  is  the  base  of  natural 
logarithms,  viz.  :  e  =  2 -71 8,  and _;=  V  —  I. 
Further, 

p^  =  \  Wjf  +  ¥j{m  +  d^)  -(gR-bx)-\ 

in  which  g  is  the  insulation  resistance  per  unit  length  of  the  line, 
— 6  is  the  capacity  susceptance  per  unit  length  of  the  line,  R  is  the 
resistance  of  the  line  per  unit  length,  a;  is  the  reactance  of  the  line 
per  unit  length. 

Also  b=ojC=27rJC, 

X=<,>L--2TrJ  L 
in  which  6' farads  is  the  line  capacity  per  unit  length,  L  henrysis 
the  line  inductance  per  unit  length,  /  is  the  frequency._ 

The  vector  Y  =  g+jb  is  the  vector  of  admittance,  per  unit 
length  of  line,  and  the  vector  Z=iJ-fj^  is  the  vector  of  impedance 
per  unit  length  of  line. 

For  the  high  frequency  necessary  for  this  proposed  system,  R  is 
negligibly  small  and  for  well  insulated  overhead  transmission  lines 
working  at  a  pressure  below  that  corresponding  to  "corona"  effects, 
the  value  of  g  will  also  be  negligibly  small.  When  g=0,  and 
R  =  0,  the  value  of  the  attenuation  constant  a  will  also  be  zero, 
and  the  wave  length  constant  will  be 

/3=:  v/&X=-27r/v/lG 
The  wave  length  of  the  travelling  waves  of  P.D.  and  current  along 
the  line  is  given  bv 

27r_       27r 
P       2nJ./W 
Further,  the  vector  Z„  is  defined  by 

and  is  termed  the  "  initial  sending  and  impedance." 

Since  a  =  0,  e"'=l,  and  the  equations  expressing  the  relation- 
ships between  the  vectors  of  P.D.  and  current  at  the  generator  end 
and  the  receiver's  end  respectively,  may  be  written 

V,==KV2  +  I..Zo)e>^'  +  i(^'2-IaZo)e-''^' 
For  oneqimrler  UYire  length  conditions. 
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Example    of  Application    of  Formula. 

As  an  example  consider  the  following  case,  viz.,  A  three-phase 
transmission  of  which  the  lines  are  symmetrically  arranged 
and  hav-ing  a  spacing  of  10  ft.  between  any  two  lines.  The  con- 
ductors are  of  0-42  in.  diameter.  The  pressure  at  the  receiving 
end  of  the  line  is  90  000  V  between  the  lines  and  the  power  supplied 
to  the  receiver  is  15  000  kW  at  unity  power  factor.  The  line  is 
115  miles  long. 

From  these  data  the  following  results  may  be  deduced.  The 
equivalent  star  capacity  of  the  three-phase  line  is  0'014  micro-farad 
per  phase  per  mile  ;  the  inductance  is  0'0(  21  hemy  per  phase  per 
mile  ;  the  j^hase  pressure  at  the  receiving  end  is  52  000  V  ;  the 
line  current  at  the  receiving  end  is  96  A. 

The  wave  length  constant  is 

The  wave  length  is 

,      i!7r  1  106        ., 

fi     fs/LC     64o/ 
The  frequency  f,  at  which  length  of  the  line  will  he  one-quarter  icave 
length  is  given  bj" 

/   10«  \ 
115  un!es=iA=i(^g:j^^ 

that  is,  the  frequency  is  400  cycles  per  second,  and  /il=^.y 

Similarly,  for  ^th  wave  length  the  frequency  is  600   cycles  and 

For  one-half  wave  length  the  frequency  is  800  cycles  per  second  and 

The  pressure  per  phase  at  the  receiver  end  of  the  line  is  52  COO  V. 
The  current  per  line  at  the  receiver  end  of  the  line  is  96  A. 

The  value  of  Z„  is  »,/->  that  is,  Z„  =  388. 

Hence  the  following  results  are  obtained,  viz  : 

For    a    freqmncy    /=400    cycles    'per  second,    that    is    /3l=', 

v,=;(i,z„)=i(37  2on)  V. 

Ji=i(L)=;(132)  A. 

The  magnitude  of  V^  in  this  case  is  thus  37  200  \'  and  the 
magnitude  of  I^  is  132  A. 

For  a  frequency  f=eOO  cycles  yer  second,  fil  =  '^. 
Assuming  that  cos  (^.,  =  1,  that  is  the  vectors  Vo  and  I3  are   in 
phase,  then  "  •  "  ■' 

Ti  =  5 (  V. + hZ,^e^^I  +  i  (  V,  -  I.Zj.V-^'  i  . 
that  i-  V,=(45  500)e-^"'' 

that  is  I,  =  (ll6)e'' 


The  magnitude  of  Vj  in  this  case  is  45  500  \'  and  the  magnitude 
of  I,  is  116  A. 

For  a  frequency  f=8'M  cycles  per  second,  fil^v  and 

Hence  the  magnitude  of  V,  in  this  case  is  52  0(Mi  \'  and  the 
magnitude  of  I(  is  98  A. 

Relation    of   Received    Voltage    and    Generated    Voltages. 

It  thus  appears  that  the  magnitudes  of  the  voltage  and  the 
current  at  the  receiver  end  of  the  line  will  remain  constant  if  the 
voltage  at  the  generator  end  of  the  line  is  increased  with  the  frequency 
as  follows  : 


Frequency. 


Voltage  at  the  generator  end 
of  the  Line. 


400 
600 
800 


37  200  V 
45  500 
52  000 


If  the  excitation  of  the  generators  is  maintained  constant  the 
induced  E.M.F.  of  the  generators  will  rise  at  a  higher  rate  than  that , 
shown  in  the  above  table  and  consequently  allowing  for  pressure 

70.0C 


60,000 
50.000 
40,000 
30,  COO 
20,000 
10,000 
0 




\ 

^^ 

.-^^ 

"~~- 

-^ 

COS  Cf2°^ 

200  400  600  SOO  lOCO 

Generator  Fregucncy,Cyc/es  psrSeco/.d. 

Fia.  ]. 

drop  in  transformers  and  machines,  it  •nill  be  possible  to  obtain  an 
available  pressure  rise  at  the  generator  end  of  the  line  which  will 
be  of  the  amount  necessary  to  maintain  the  voltage  at  the  receiver 

70,000 

60,000 

■  50,000 
I 
40,000 

30.000 

20,000 

10,000 

ZOO  400  600  800  HJOO 

Generator  Fre(fuency,Cycles per  Second. 
Fig.  2. 

end  constant.     If  so  desired,  the  voltage  at  the  recei\  er  end  may  be 

allowed  to  rise  by  a  definite  percentage  with  the  increase  of  frequency. 

As  regards  the  assumption  that  cos  <^n  is  unity  whenthe  frequency 


eo.ooo 
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/ 
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is  600  cycles  per  second,  it  may  be  noticed  that  for  the  proposed 
system  of  mercury  arc  rectification  the  power  factor  of  the  arc  would 
normally  be  about  0-8.     In  order  to  obtain  unity  power  factor  static 


4.10 
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condensers  may  be  used  and  on  account  of  the  high  frequency 
employed  in  the  system  the  amount  of  such  capacity  necessary 
would  be  quite  small.  For  example,  if  the  low  tension  side  of  the 
transformers  at  the  receiving  end  of  the  line  is  operated  at  2  000  V 
and  the  power  of  5  0{X)  kW  per  phase  at  unity  power  factor  is 
obtained,  by  connecting  condensers  in  parallel  with  the  load  it 
follows  that  the  condensers  must  take  a  current  of  about  1  870  A  per 
phase.  At  2  000  V  and  for  a  frequency  of  600  cycles  per  second  the 
amount  of  capacity  necessary  will  lie  2.")H  microfarads  ])er  phase. 

Calculations  similar  to  those  already  S-'iven  show  that  if  the  power 
factor  cos  <^.,  at  the  receiving  end  of  the  line  is  leading,  the  effect 
described  in  the  foregoing  may  be  obtained  with  smaller  values  of 
the  frequencies.  Thus  for  cos  <^., =0-8  leading,  the  lower  limit  of  the 
frequency  range  may  be  about  200  cycles  per  second. 

These  results  are  summarised  in  the  curves  given  in  Figs.  1,  2, 
and  3,  which  show  the  phase  P.D.  which  is  necessary  at  the 
generator  end  of  the  line  in  order  that  the  phase  P.D.  at  the  receiver 
end  of  the  line  shall  remain  constant  with  varying  generator 
frequency.  In  each  case  it  is  assumed  that  the  load  at  the 
receiving  end  of  the  line  is  constant  and  equal  to  15  000  kW.  Fig.  1 
shows  the  conditions  for  unity  power  factor  at  the  receiving  end 
of  the  line,  that  is,  cos  <^2  =  1  '■  ^^^^  current  =  96  A.  Fig.  2  shows 
the  conditions  for  cos  <^.,  =  0-8  leading  :  line  curient  =  120  A. 
Fig.  3  shows  the  conditions  for  cos  <^.,=0-8  lagging  :  line  current 
=  120  A. 

Mercury    Arc    Rectification    at    the    Receiving   End. 

The  use  of  mercury  arc  rectifiers  for  large  powers  has  in  recent 
years  become  of  great  practical  importance  and  considerable 
experience  in  the  manufacture  and  use  of  large  power  units  is  now 
available.  The  theory  of  this  apparatus  has  been  worked  out  in 
gieat  detail  by  Dr.  C.  P.  Steinmetz.  Assuming  that  the  rectified 
load  per  phase  is  5  (XX)  kW,  viz.  :  2  500  A  at  2  000  V.  and  assuming 
values  for  the  reactance  and  resistance  of  the  rectifier  circuit  and 
load,  the  following  values  have  been  calculated  for  the  P.D.  which  is 
necessary  at  the  secondary  terminals  of  the  transformer  to  which  the 
rectifier  is  connected.  The  calculations  are  based  on  the  assumption 
that  the  d.c.  voltage  and  current  are  kept  constant  at  the  values 
given  above. 


Frequency  of  the  A.C.  supplied  to 
the  Rectifier. 


4(X)  cycles  per  second. 

(iOO 

800 


P.D.  at  the  secondary  terminal  of 
the     transformer     to     which     the 
rectifier  is  connected. 


5  500  V 
5  650 
5  900 


It  thus  appears  that  for  100  per  cent,  variation  in  the  frequency, 
viz.  :  from  400  to  800  cycles  per  second,  it  is  only  necessary  that  the 
P.D.  should  vary  by  7  per  cent,  in  order  that  the  rectified  current 
and  pressure  should  remain  constant.  A  considerable  number  of 
alternating  current  machines  for  frequencies  up  to  600  cycles  per 
second  have  been  built  within  the  last  few  years  for  special  purposes 
so  that  there  is  a  good  deal  of  information  available  with  respect  to 
the  design  and  performance  of  these  machines. 

Compensation   for   Voltage    Drop. 

As  already  stated,  for  lighting  and  heating  purposes  it  would  not 
be  necessary  to  rectify  the  variable  frequency  alternating  current. 
If  the  voltage  drop  with  increase  of  frequency  were  troublesome  in 
the  distribution  system  this  could  be  compensated  for  by  allowing 
the  voltage  at  the  receiving  end  of  the  line  to  rise  by  a  definite 
percentage  as  the  frequency  increases,  instead  of  maintaining  this 
voltage  constant. 

Apart,  therefore,  from  lighting  and  heating  load  requirements,, 
the  main  distribution  supply  system  would  be  direct  current  accord- 
ing to  the  present  proposals.  For  many  requirements  a  direct 
current  supply  would  be  necessary  even  if  the  alternating  current 
transmission  were  at  constant  frequency.  For  a  large  number  of 
other  purposes  a  direct  current  supply  offers  advantages  over  an 
alternating  current  supply. 

It  will  be  observed  that  the  present  proposals  involve  the  existence 
of  a  consumers'  load  of  constant  magnitude.  If  a  large  industrial 
area  is  supplied,  such  constancy  of  load  is  not  difficult  to  obtain  and 
by  the  establishment  of  electro-chemical  and  metallurgical 
industries  in  or  near  the  areas  supplied,  a  practically  constant  load 
could  be  ensured.  The  extremely  good  load  factor  so  obtained 
would  ensure  practically  ideal  conditions  as  regards  minimum  cost  of 
supply. 


Air   Filtration   Technically   Considered. 


Some  interesting  tests  have  leoently  been  carried  out  by 
Messrs.  Heek.4n  and  Froude  on  two  of  their  air  filters  which  are 
installed  in  a  large  generating  station.  These  filters,  which  have 
a  capacity  of  70  000  cubic   feet   of  air  per  minute,  are  used  for 
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cooling  15  OOOkW  turbo-alternators.  The  installation  is  an 
interesting  one,  not  only  on  account  of  its  size,  but  owing  to 
the  solution  it  offers  to  the  problem  of  employing  generating 
plant  in  the  most  economical  way.  Its  performance  is.  there- 
fore, a'  point  of  some  importance,  and  some  account  of  the 
official  tests  which  recently  took  place  is  worth  giving. 

Construction  of  the   Filters. 

A  general  view  of  the  filters  in  question  is  given  in  Fig.  1.  It 
will  be  seen  that  they  are  rectangular  in  shape  and  are  built  up  of 
steel  plates  stiffened  where  necessary  with  angles.  They  are  suit- 
ably mounted  on  a  substantial  base,  the  latter  forming  a  tank. 
The  filtering  efl'ect  is  obtained  by  drawing  (or  forcing)  the  air 
tluough  two  sets  of  screens  fitted  one  behind  the  other  in  the  front 
part  of  the  filter.  These  screens  are  formed  of  metallic  wool  of 
standard  size  and  thickness,  which  is  held  together  between  frames 
of  heavily  galvanized  expanded  metal.  To  ensure  that  the  air  is 
thorouglijy  cleansed,  a  flow  of  water  is  continually  passed  over  the 
screens,  being  maintained  bj'  a  small  centrifugal  pump  fitted  at 
the  side  of  the  filter,  which  delivers  the  water  to  the  top  of  the 
screens.  The  water,  after  percolating  through  the  screen,  falls 
into  the  tank  at  the  bottom  of  the  filter,  where  it  passes  through  a 
strainer  and  returns  to  the  pump  to  be  recirculated. 

The  screens  are  quite  accessible  and  are  easily  removed  for 
cleaning  purposes,  but  experience  shows  that  this  is  seldom 
necessary,  owing  to  the  fact  that  they  are  continually  washed  with 
water,  the  dirt,  &C.,  being  carried  with  the  water  to  the  bottom  of 
the  filter,  whence  it  can  be  removed  through  sludge  doors.  The 
air  after  passing  through  the  screen,  traverses  a  series  of  fixed 
eliminators,  fitted  at  a  suitable  distance  from  the  screens,  wliich 
catch  any  small  ])arlicl(s  of  loose  moisture  that  may  have  passed  the 
second  screen.  The  total  resistance  to  passage  of  air  through  the 
machine  does  not  exceed  0"75  in.  water  gauge. 

In  addition  to  cleansing  the  air,  this  process,  of  course,  has  a 
irreat  cooling  effect,  reducing  the  temperature  of  the  air  to  within 
a  iew  degrees  of  the  prevailing  wet  bulb  temperature,  and  experi- 
ments have  shown  that  the  danger  of  loose  moisture  being  carried 
into  an  alternator  is  eliminated  entirely  in  this  type  of  filter.  The 
water  level  in  the  base  or  tank  is  nuxintained  by  an  ordinary 
float  valve  connected  to  the  water  supply,  the  amount  of  water 
used  being  the  amount  lost  by  evaporation  in  jiassing  through 
the  filter. 
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The  Official  Tests. 

On  the  occasion  of  the  official  tests,  all  thermometer  readings 
were  taken  by  a  diffei-ent  section  of  the  testing  staff  every  half 
hour— drv  and  wet  bulb  thermometeis  being  placed  in  the  under- 
giound  outlet  duct  and  in  front  of  the  filter  under  test. 

The  test  tubes  were  dried  out,  weighed  and  placed  in  position 
at  U  a.m.,  and  were  withdi-awn  at  4.30  p.m.  after  they  had  passed 
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Fig.  2. — "Heenan"    M.S.    Type    Air     Filter.      Curve    shewing 

CLEANSING      EFFICIENCT      WHEN       DEALING       WITH       AIR       CONTAINING 
VARIOUS    QUANTITIES    AND    KINDS    OF    DUST. 

300  cubic  ft.  of  air.     They  were  again  placed  in  the  drying  oven 
and  afterwards  weighed.       Megger  readings  were  taken  in  the  dis- 
charge duct  by  a  separate  section  of  the  testing  staff  every  hour. 
Tlie  following  is  a  summary  of  the  results  obtained  : — 

Teat    Tubes. 
Weights. 


Tube. 

.    Before  Test.            After  Test. 

Difference. 

Inlet. 
Outlet. 

38-928  gr.                 39-372  gr. 
37-583  gr.                 37-584  gr. 

0-444  gr. 
0-001  gr. 

.4 1>  Mdcrs. 
Volumes  in  cubic  feet. 

At. 

Commence.                 Finish. 

Difference. 

Inlet. 


73110 
Zero. 


73410 
00300 


300 
300 


Cleaniinj  Efficiency — 99  per  cent. 
Megger  Readings. 


Time. 

"Coil  A, 

Coil  B. 

9.30  a.m. 

60 

8-0 

10.30  a.m. 

6-0 

7 

.5 

11.30  a.m. 

6-5 

8 

0 

12.30  p.m. 

7-0 

8 

0 

1.30  p.m. 

6  0 

7 

5 

2.30  p.m. 

60 

8 

0 

3.30  p.m. 

6  0 

7 

5 

4.30  p.m. 

5-9 

7-0 

Filtering  Efficiency. 

It  will  be  gathered  from  these  figures  that  the  results  obtainable 
with  these  filters  are  thoroughly  satisfactory,  and  it  may  be  said 
that  this  is  not  a  little  due  to  methods  recently  introduced  into 


the  Research  Department  of  Heenan  and  Froude's  works,  where 
a  series  of  experiments  have  recently  been  conducted  to  discover 
the  filtering  efficiency  of  the  latest  M.S.  type  "  Heenan "'  air  filter. 
These  experiments  consisted  of  taking  careful  and  accurate  measure- 
ments of  the  weight  of  dust  contained  in  a  certain  quantity  of  air 
entering  the  filter  under  test,  and  comparing  the  figures  with  the 
quantities  of  dust  contained  in  a  similar  amount  of  air  at  the-filter 
outlet  during  the  same  time. 

It  has  been  found  that  the  filtering  efficiency  increases  as  the 
inlet  air  contains  more  dust,  rising  from  approximately  90  per  cent, 
when  the  air  is  initially  in  a  comparatively  very  clean  condition 
up  to  over  99  per  cent,  when  the  diitiness  of  the  air  is  multiplied 
tenfold  or  twentyfold. 

Ninety  Per  Cent.  Extracted. 

Fig.  2  is  typical  curve  so  obtained  from  wliich  it  will  be  seen  that 
from  air  containing  initiallj'  I  mg.  oi  dust  per  cubic  metre,  approxi- 
mately 90  per  cent,  of  the  dust  can  be  extracted,  while  from  air 
containing  initially  10  mg.  of  dust  per  cubic  metre,  approximately 
90  ]ier  cent,  can  be  extracted. 

In  manufaeturmg  districts,  especially  under  certain  weather 
conditions,  the  amount  of  dust  contained  in  the  unflltered  air  is 
probably  more  than  10  mg.  per  cubic  metre,  but  as  so  far  there  has 
been  no  opportunity  of  carrying  out  investigations  at  other  towns 
where  the  atmosphere  is  less  dirty  than  in  Worcester,  it  is  impossible 
to  say  definitely  whether  this  is  likely  to  be  the  case.  The  nature  of 
the  dust  has  been  varied  during  the  tests  to  include  the  following  : 
— ( 1 )  Dust  from  the  ordinary  atmosphere  of  the  experimental  shop  ; 
(2)  coal  dust;  (3)  coal  and'  plumbago  dust  mixed;  and  (4)  road, 
worlishop,  and  foundry  dust  mixed. 

Insulation   Resistance  of  Test   Coil. 

Tests  extending  over  some  months  have  also  recently  been 
concluded  at  the  Worcester  works,  with  a  view  to  standardizing 
the  resistance  which  should  be  indicated  under  varymg  conditions 
of  atmo.sphere.  In  the  first  place  it  was  necessary  to  calibrate  the 
test  coil  in  such  a  way  as  to  exclude  any  possibility  of  loose  moisture 
in  a  very  finely  divided  state  affecting  the  readings.     Secondly,  it 
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FiQ.  3. — Curves  and  Insulation  Resistance,  H.  and  F.  M.S.  Type 
AiK  Filter.  Test  coil  op  black  fibre,  brass  and  silk  face. 
Calibrated    at   air   velocity   op   20i.     Readings    first   day   op 

immersion    ABE    IGNORED.        EVERSHED    AND    ViGNOLES'   MeGGER  USED. 

was  necessary  to  adopt  some  form  of  insulating  material  wliich 
would  be  sensitive  to  changes  in  humidity. 

The  first  readings  obtained  were  scrapped  owing  to  the  fact  that 
the  test  coil  used  in  the  experiment  was  so  sluggish  m  action  that 
it  was  difficult  to  say  when  the  readings  had  settled  down  to  a 
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static  condition,  so  that  a  test  coil  of  modified  design  was  adopted, 
and  tliis  appears  to  have  given  very  consistent  results.  The 
insulating  material  is  silk,  interposed  between  a  bare  copper  ^vire 
and  a  brass  plate. 

In  ortlcr  to  exclude  traces  of  loose  moisture  wliicli  might  have 
been  present  in  the  air  leaving  the  filter,  there  was  interposed  an 
arrangement  of  thick  cloth,  stretched  over  bars,  between  the  filter 
outlet  and  the  test  coil.  The  air  in  passing  tlirough  the  fibres  of 
the  cloth,  was  judged  to  have  left  behind  all  traces  of  loose  moisture. 
Arrangements  were  made  to  maintain  a  constant  velocity  of  air 
past  the  test  coil  throughout  the  tests,  so  as  to  cut  out  one  factor 
which  might  have  caused  a  variation  in  the  readings.  An 
■■  Evershed  it  \'igno]e3'  "  Megger,  of  the  variable  pressure  pattern, 
was  used  for  testing  the  insulation  resistance. 

Test  Results. 

Tests  extending  over  a  period  of  some  months,  during  which 
time  the  humidity  and  temperature  of  the  air  have  undergone  wide 
variations,  have  produced  results  which  are  plotted  in  Fig.  3. 

It  will  be  observed  that  the  insulation  resistance  falls  as  the 
humidity  of  the  air  rises,  so  that  at  an  air  temperature  of  60°F. 
when  the  humidity  stands  at  75  per  cent.,  the  Megger  shows  a 
reading  of  5  megohms,  while  at  the  same  temperatui-e,  but  at 
90  per  cent,  humidity,  the  resistance  has  dropped  to  less  than 
1  megohm.  The  air  temperature  also  has  an  influence  on  the 
results,  the  resistance  falling  as  the  air  temperature  rises. 

Taking  another  example,  the  resistance  corresponding  with  an 
air  temperature  of  50"F.  80  per  cent,  humidity,  is  6'5  megohms, 
but  at  75-F.  80  per  cent,  humidity,  it  is  only  0"05  megohm. 

These  curves  certainly  indicate  that  even  given  the  absence  of 
loose  moisture,  the  natural  hunuditj-  of  the  au-  is  bound  to  affect 
the  insulation  resistance  of  the  alternator  windings,  so  that  in  hot 
humid  weather  the  resistance  would  be  lower  than  it  is  on  a  cold 
dry  day  in  winter.  . 

As  a  check  against  the  efficiency  of  the  "  Heenan  "  M.S.  tj-pe  air 
filter  for  discharging  air  which  Ls  free  from  any  trace  of  loose 
moisture,  the  cloth  air  filter  was  removed  and  readings  obtained 
with  the  same  test  coO  at  the  same  air  velocities,  temperatures,  and 
humidity.  Up  to  the  present  time  no  difference  from  the  readings 
shown  in  the  ciurves  has  been  discovered. 

Cooling   Effect. 

.\n  important  subsidiary  point  about  au-  fUters  is  their  cooling 
effect,  and  the  following  table  shows  the  approximate  cooling  effect 
given  by  "  Heenan  '"  filters  of  the  M.8.  type,  imder  various  atmos- 
pheric conditions  : — 


Air  entering  Filter. 

Air  lea.ving  Filter. 

Relative 

Water   evap- 

humidity 
leaving 

orated,  g.p.h. 
for  1  000  cub. 

Dry 

Wet 

Drj- 

Wet 

buib. 

bulb. 

bulb. 

bulb. 

Filter  ])er 

ft.  per 

Degs.  F. 

Degs.  F. 

Degs.   F. 

Degs.    F. 

cent. 

minute. 

100 

78 

86-5 

78 

68 

1-50 

90 

72 

79 

72 

71 

1-25 

80 

68 

72-5 

68 

80 

0-90 

70- 

62 

65 

62 

85 

0-.55 

60 

OD 

57 

Oo 

88 

0-32 

50 

47 

48-2 

47 

92 

0-23 

In  conclusion,  it  is  interesting  to  note  that  the  filtering  efflciencj' 
of  the  ■■  Hi-enan  "'  air  filter  depends  upon  the  amount  of  dust  and 
similar  mechanical  impuritie-s  contained  in  the  air  entering  the 
filter.  A  higher  proportion  of  the  dust  can  be  extracted  when  the 
air  is  initially  dirty  than  when  it  is  relatively  clean.  The  following 
table  shows  the  proportion  of  dust  contained  in  the  air  entering  the 
filter,  which  can  he  extracted  by  the  standard  M.S.  type  "  Heenan  " 
air  filter,  the  impurities  being  understood  to  consist  of  road,  coal, 
ash,  and  general  workshop  dust,  or  dust  of  similar  nature. 


Weight  of  dust  contained  in  each  cubic 
metre  of  air  entering  Filter. 


Percentage     of     dust 
removed  by  Filter. 


1  milligramme 

5  „ 

lij 
I' 


i  per  cent. 


At  the  meeting  in  Chbistiania  last  month  of  the  Scandinavian 
Commission  which  is  discussing  the  question  of  the  transmission 
OF  KLECTRic  POWER  FROM  NoRWAV  TO  DENMARK,  a  number  of  lectures 
were  given  dealing  with  the  economics  and  engineering  of  hydro- 
electric problems  in  these  countries,  and  visits  were  paid  to  a  number 
of  Norwegian  power  stations,  including  Vannua,  Solbergfos, 
Morkfos,  and  Nore.  The  possibility  of  the  scheme  being  realised 
in  a  not  too  remote  future  is  now  considered  to  be  nmcn  greater 
than  it  was  before. 


Phenomena  of  Arc  Welding.* 

I(>     O.    H.    ESCHHOLZ. 

The  most  important  phenomena  in  arc  welding  are  those 
relating  to  (1)  metal  deposition,  (2)  fusion,  and  (3)  stability 
of  the  arc. 

A  satisfactory  deposition  rate,  consistent  with  thorough 
fusion,  is  achieved  by  employing  a  cathode  current  density  in 
the  neighbourhood  ot'S  000  .V" per  square  inch.  The  transfer  of 
metal  appears  to  be  accomplished  in  part  by  :  — 

1.  Vaporisation  and  condensation  of  electrode  material. 

2.  E.\ pulsion  of  vaporised  and  liquefied  metal  by  the  expansion 
of  gases  confined  or  generated  in  the  elccti'ode  ends." 

3.  Transport  of  liquefied  metal  due  to  the  forces  of  molecular 
attraction,  gravity,  surface  tension,  adhesion,  and  cohesion. 

The  author  estimates  that  the  energy  expended  is  utilised  to 
the  extent  of  60  per  cent,  in  liquefaction,  26  per  cent,  in 
vaporisation,  and  14  per  cent,  in  radiation  and  other  losses. 

Effect    of  Occluded    Gas. 

It  is  well-known  that  metals  absorb  gases  readily,  and  iron 
has  been  found  under  certain  conditions  to  contain  fifty  times 
its  volume  of  gas.  Upon  striking  an  arc  with  electrodes  high 
in  occluded  gas  tlie  resulting  pressures  result  in  a  propulsive 
force  on  the  metal.  Again,  some  electrode  wires  contain 
relatively  large  quantities  of  iron  oxide  and  slag.  When  heat 
is  applied,  these  impurities  disintegrate  and  liberate  oxygen, 
thus  adding  to  the  expansion  effect.  This  condition  may  be 
affected  by  the  pasty  condition  of  the  metal,  which  results,  to 
an  appreciable  degree,  when  welding  with  a  long  arc.  The 
expansion  of  occluded,  or  generated,  gases  occurs  only  to  a 
slight  degree  when  holding  a  short  arc  with  wires  that  comply 
with  the  specification  drawn  by  the  American  Welding  Society. 
The  effect  obtained  is  not  explosive  in  action,  but  may  be 
described  as  a  slow  enlargement  of  the  globular-electrode 
temiinal.  Expansive  forces  of  this  order  appear  to  aid  metal 
deposition  by  decreasing  the  forces  of  cohesion  and  surface 
tension  which  retain  tlie  globule  on  the  end  of  the  wire  electrode. 

The  observed  phenomena  depend  somewhat  upon  whether 
the  welding  is  carried  out  downward  or  overhead,  and  whether 
with  a  long  arc  or  short  arc.  Globular  formation  at  the 
electrode  terminnal  is  characteristic  of  bare,  coated,  and 
covered  wires.  Bare  electrodes  have  been  examined  by  the 
authdr  and  may  be  classified  into  four  groups. 

Globular    Formations. 

In  Group  1  the  globular  formation  is  most  evident  upon 
welding  with  steel  rod.  As  this  steel  is  made  by  the  crucible 
process,  it  is  low  in  impurities  and  in  gas  content.  The  high 
cai-bon  content  serves  to  generate  a  thick  envelope  of  carbon- 
oxide  gases  which  greatly  reduces  the  further  oxidation  of  the 
electrode  surface,  maintaining  it  in  the  approximate  form 
visible  during  the  welding. 

In  Group  2  mild  carbon  steel  is  frequently  employed  as 
welding  wire.  Upon  forming  a  globular  end  and  breaking  the 
arc,  atmospheric  oxygen  rapidly  attacks  the  unprotected 
incandescent  iron,  often  leaving  only  a  perforated  iron  o.xide 
shell.  During  welding,  however,  the  metal  is  exposed  to  a 
much  slower  rate  of  oxidation,  due  to  the  surrounding  gases. 

Group  3  has  reference  to  steels  and  iron  made  by  the  Bessemer 
and  puddling  processes,  and,  therefore,  the  presence  of  occluded 
gases  is  practically  unavoidable.  The  exi)ansion  of  such  gases 
produces  characteristic  cavities  in  the  wires  examined. 

Group  4  has  i-eference  to  a  long  arc,  working  with  a  low 
carbon-content  wire  electrode.  Upon  breaking  a  long  arc  an 
interesting  modification  in  globular  structure  is  obtained. 
Commercially  pure  iron  passes  through  a  critical  temperature 
range,  in  Ihe  neighbourhood  of  950°  C,  in  which  the 
metal  assumes  a  pasty  form.  This  condition  facilitates  the 
penetration  of  atmospheric  gases  and  the  consequent  expansion 
within  the  fluid  globular  body  of  carbon  oxide  gases.  This 
expansion  causes  the  globule  to  enlarge. 

The  cycle  of  deposition  seems  to  be  as  follows :  — 

1.  After  forming  the  arc,  appreciable  time  is  required  to  liquefy 
the  electrode  end. 

2.  The  liquefied  end  assumes  a  globular  form,  enlarges,  decreasing 
the  arc  length  and  arc  voltage,  while  increasing  arc  current. 

3.  When  the  globule  has  enlarged  sufficiently  to  bridge  or  short- 
circuit  the  arc  stream,  the  arc  voltage  drops  practically  to  zero  and 
the  arc  current  increases  to  short-circuit  value. 

4.  The  short-circuit  condition  exists  until  the  globule  is  no  longer 
in  contact  with  the  wire  electrode. 

5.  At  the  instant  of  detachment  the  current  decreases  while  the 

•  Abstract  of  a  Paper  read  before  the  American  Electrochemical 
Societv- 
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voltage   risee    sufficiently    to   re-establish    the    flow    of    the    welding 
current  in  the  partially  de-ionised  arc  gases. 

Overhead    Deposition. 

Overhead  deposition  is  chiefly  dependent  on  arc  phenomena 
overcoming  gravitational  force  acting  upon  the  material  of  the 
pencil  electrode.  Surface  tension  and  cohesion  between  the  solid 
wire  and  its  molten  end  are  decreased  by  the  presence  of  solid, 
liquid,  and  gaseous  impurities  at  the  boundary.  Experience 
has  show-n  that  these  forces  are  reduced  when  small  quantities 
of  iron  oxide,  iron  carbide,  manganese,  etc.,  are  present.  The 
total  surface  tension  and  the  total  cohesive  force  are  propor- 
tional to  the  area  of  contact  between  the  liquid  and  the  solid 
or  plastic  metal.  The  lifting  force  is  also  dependent  on  the 
"  wetting  "  characteristic,  wdiich  facilitates  the  adhesion  and 
spread  of  the  electrode  globule  on  making  contact  with  the 
]3uddled  surface.  Heating  an  overhead  joint  locally  helps  to 
start  layer  deposition,  since  it  facilitates  the  initial  production 
on  a  cold  plate  of  a  "  wetted  "  surface  to  which  the  globule 
must  be  attached  by  the  forces  of  surface  tension  and  adhesion. 

Tlie  cycle  of  deposition  seems  to  be  as  follows :  — 

1.  Metal  at  each  terminal  is  liquefied  upon  striking  an  arc. 

2.  The  molten  electrode  end  assumes  an  approximately  spherical 
form,  due  to  the  well-known  phenomena  of  surface  tension  causing 
a  fluid  material  to  contract  into  the  smallest  volume. 

3.  This  globule  enlarges  with  continued  application  of  energy-, 
until,  with  the  aid  of  electrode  manipulation,  its  upper  surface  is 
brought  into  contact  with  the  overhead  pool,  thereby  short- 
circuiting  the  arc  stream  and  causing  the  lifting  forces  to  act 
upon  it. 

4.  Forces  of  surface  tension  and  adhesion  at  the  contact  area 
between  the  overhead  plate  and  the  globule  cause  the  globule  to 
change  its  form  and  spread  over  the  plate  surface. 

5.  As  the  metal  spreads,  the  area  in  contact  with  the  plate 
increases,  and  therefore  the  lifting  forces  are  also  increased,  causing 
an  acceleration  in  metal  transfer.  These  forces  act  until  the  globule 
is  lifted  oS  the  wire  electrode  end,  Avhen  the  short  circuit  is  broken 
and  the  arc  re-established. 

Welding  and  Cutting  Arcs. 

Immediately  after  drawing  a  short  arc,  the  plate  metal  first 
liquefied  appears  to  be  blown  from  the  crater  terminal,  which 
continues  to  penetrate  deeper  into  tire  anode  material.  Under 
proper  conditions  it  is  therefore  possible  to  convert  the  welding 
arc  into  a  cutting  arc.  While  the  source  of  this  blowing  action 
has  not  been  definitely  established,  the  following  effects  appear 
to  be  contributory  ;  — 

1.  Impact  of  ions,  cathode  vapour,  gases,  and  globules. 

2.  Atmospheric  convection  currentis. 

3.  Sudden  liberation  of  gases  confined  in  anode  material. 

4.  Pressure  on  anode  surface  of  gases  formed  by  combination  of 
incandescent  metal  constituents  with  atmospheric  gases. 

In  the  past,  investigators  of  arc  phenomena  have  confined 
their  attention  chiefly  to  the  behaviour  of  low-current  arcs. 
The  problems,  however,  confronting  the  welding,  searchlight, 
fuse,  and  circuit-breaker  engineer  can  only  be  solved  with  a 
proper  knowledge  of  high-current  arc  phenomena.  While 
certain  fundamental  characteristics  are  common  to  both  types 
of  arc,  it  is  evident  that  the  complexity  of  the  phenomena  may 
increase  with  increase  in  current,  rendering  more  difficult  their 
proper  interpretation  and  retarding  their  most  effective 
utilisation. 


Scientific  Basis  of  Traction  Design.* 

By  Dr,  E.  SEEFEHLNER. 

It  is  plain  that  the  first  elemental  fact  is  that  the  wheels  of  the 
rolling  stock  should  roll  on  the  raUs,  ix:,  there  should  be  no  sliding 
motion.  In  this  way  the  weight  of  adhesion  is  used  to  the  be.st 
aclvantage,  and  rolling  friction  is  also  known  to  be  less  than  sliding 
friction.  From  this  poiiit  of  view,  it  seems  that  these  conditions 
can  only  bo  met  by  making  the  raU  Hat  and  the  tyre  cylindrical. 
Any  change  in  respect  of  these  matters  would  appear  to  result  in 
loss  ;  if  the  tyre  is  slightly  conical,  one  portion  appears  to  roll  on 
the  rail,  while  all  the  others  slide.  SUding  friction  bemg  greater 
than  rolling  friction,  a  loss  of  efficiency  naturally  results  from  any 
sliding  motion,  and  shows  itself  in  the  form  of  wear  and  heat. 
Cars  wdth  conical  tyres  cannot,  therefore,  reach  the  ideal  efficiency  : 
the  load  that  can  be  drawn  is  lessened,  and  at  the  same  time  there 
is  wear  on  tjTes  and  rails.  Under  unfavourable  conditions,  a  good 
deal  of  sand  has  to  be  used,  and  this  further  accentuates  the  wear. 
It  may  be  said  that  the  cylindrical  shape  cannot  be  maintained 
indefinitely  ;  on  the  other  hand,  there  seems  to  be  an  advantage 
in  starting  with  this  form,  which  most  nearly  meets  theoretical 
requirements. 

*  Abstract  from  the  "  Elektroteohnik  und  Maachinenbau.'' 


If  the  surfaces  of  t!ie  tyre  and  rail  wear  away  at  equal  rates,  there 
seems  no  reason  why  the  cylindiical  shape  should  not  be  presei-ved 
for  a  comparatively  long  time.  This  means,  of  course,  that  the 
breadths  of  tyre  and  rail  should  be  properly  adjusted.  If  the  one 
is  too  broad  for  the  other,  the  type  may  wear  hollow,  and  has  also 
an  excrescence  on  the  outer  edge.  If  the  tyre  is  too  narrow,  it 
wears  into  a  conical  shape,  and  the  top  of  the  rail  ceases  to  be 
horizontal.  If  the  tyre  is  too  broad,  good  results  can  be  obtained 
by  turning  it  up  conically  on  one  side.  The  cybndrical  shape 
for  the  surface  of  the  tyre  is  a  great  advantage  ;  and  it  is  desirable 
that  some  method  of  testing  for  it  should  be  devised  witlioat  the 
necessity  of  detachhig  the  wheel. 

Braking   Effect    and    Tyres. 

From  this  it  seems  to  follow,  as  a  matter  of  course,  that  it  is 
undesirable  to  produce  the  brakmg  effect  b\'  pressing  brake-shoes 
against  the  surface  of  the  tyre.  In  the  first  place  it  tends  to  wear 
the  costly  surface  of  the  tyre.  and.  secondlj',  it  undoubtedly  results 
in  the  deformation  of  the  cylindrical  surface.  Moreover,  the  wheel 
friction  decreases  by  an  alteration  of  the  running  surface,  and 
probabh'  owing  to  the  heat. 

From  the  constructive  point  of  view,  a  low  coefficient  of  friction 
between  the  shoe  and  the  wheel  means  a  comparatively  stiff  brake- 
rod,  and  a  high  braking  force.  A  change  in  the  coefficient  of  friction 
between  the  shoe  and  the  wheel  is  also  imdesrrable,  as  it  makes 
braking  uncertain  in  bad  weather. 

All  these  difficulties  disappear  if  a  brake-driun  is  used.  A  grooved 
surface  to  the  brake-drum  has  certain  advantages,  and  it  can  be 
arranged  so  as  to  be  easily  replaced.  The  arrangements  in 
connection  with  the  brake-rod  can  be  improved  on  this  plan,  as 
no  very  heavy  pressure  is  needed.  Hand-brakes  can  be  used 
for  comparatively  heavy  ears.  If  the  brake-drum  is  enclosed, 
braking  conditions  will  be  little  affected  by  the  weather. 

Room    for   Improvement    in    Design. 

The  design  of  the  cars,  as  practised  on  the  Continent,  leaves 
room  for  improvement.  The  size  of  the  wheels  makes  it  necessary 
to  have  three  steep  steps  at  the  ends  ;  even  with  an  entrance  in 
the  middle  of  the  car,  the  time  for  halts  is  in  excess  of  what  is  actually 
necessary,  owing  to  the  fact  that  constructional  defects  cause  a 
considerable  time  to  elapse  before  all  the  passengers  have  either 
mounted  or  dismounted. 

.4s  for  gearing,  the  fundamental  kinematic  law  says  that  the 
common  normal  at  the  point  of  contact  of  the  teeth  must  pass 
through  the  point  of  contact  of  the  j^itch  circles.  In  this  way  a 
steady  motion  is  transmitted.  The  geometrical  principles  are 
quite  simple,  and  the  art  has  been  brought  to  such  a  pitch  of 
perfection  that  teeth,  almost  theoretically  exact,  can  be  produced. 
Yet  it  is  well  known  in  practice  that  gearwheels  almost  always 
produce  a  great  deal  of  noise,  especially  at  high  speeds ;  humming 
gears  are  almost  regarded  as  an  unavoidable  e\'il.  In  the  midst 
of  the  many  noise?  of  the  streets,  they  do  perhaps  little  harm  ;  but 
this  humming  is  the  audible  expression  of  internal  \'ibrations, 
which  mean  loss  of  efficiency.  If  there  were  no  friction  in  gearing, 
there  would  be  no  vibration  ;  but  friction  alters  the  magnitude 
and  direction  of  the  transmitted  force.  Only  at  one  point  of  contact 
do  the  two  surfaces  actually  roll  on  one  atiother  ;  at  the  first 
moment  of  contact,  the  sliding  motion  is  considerable. 

The    Cause    of  Vibrations. 

At  the  end  tire  sliding  motion  is  in  the  opposite  direction  to  that 
at  the  beginning.  Consequently  the  force,  due  to  friction,  alters 
its  direction.  These  variations  set  up  vibrations,  and  at  certain 
speeds  these  may  result  in  vibrations  in  the  spindles.  Variations 
in  the  radial  forces  produce  bending  phenomena  :  in  fact,  one  kind 
of  cfisturbance  or  distortion  produces  another.  Obviously  lubrica- 
tion is  the  fii'st  remedy.  But  Maag's  system  of  gearwheels  is  another 
remedy,  inasmuch  as  it  reduces  the  amount  of  sliding  motion. 
The  .system  of  cutting  the  teeth  obliquely  certainly  ob^dates  some 
troubles,  but  causes  axial  pressure,  and  a  greater  tooth-pressure  ; 
moreover,  it  prevents  endplay,  which  is  desirable  for  steady  wear 
on  the  commutator. 

The  use  of  two  sets  of  gearwheels,  one  being  half  a  space  in 
advance  of  the  other,  has  also  its  advantages.  Long  experience 
with  the  Abt  rack,  which  is  constructed  on  these  lines,  shows  what 
may  be  expected.  Even  if  the  initial  period  of  contact  is  shortened, 
and  carefidly  gi'ound  wheels,  prepared  by  special  methods,  are 
employed,  no  better  results  can  be  obtained  than  by  the  use  of 
gear-wheels  on  the  Abt  system.  The  humming  of  the  gear-wheels 
is  specially  noticeable  when  the  motors  are  short-circuited  for 
braking  purposes.  This  is,  as  already  explained,  a  vibratory 
phenomenon,  which  would  disappear  if  there  were  effective  damjiing. 
At  fidl  speed  it  is  not  so  marked,  because  the  ear  is  connected  to 
a  large  power-station,  which  keeps  the  voltage  steady,  and  only 
supplies  the  proper  current  to  the  motors.  Wlien  the  motors  are 
short-circuited  the  car  is  left  to  itself ;  the  motors  have  little  elec- 
trical or  mechanical  inertia,  so  that  any  variation  in  the  forces 
produces  external  effects. 
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Recent   Extensions   at   Sunderland. 


In  common  with  most  other  manufacturing  to^vns  in  the  country, 
Sunderland  found  it  necessary  to  make  arrangements  for  consider- 
ably adding  to  its  generating  and  converting  plant  during  the  war. 
The  additions  included  a  10  CHK)  kVA  alternator  for  the  main 
(orjxiration  Generating  Works  at  Hylton-road,  while  in  the  neigh- 
bouring Dunning-street  sub-station  there  were  installed  two 
1  500  kW  motor  generator  sets,  two  "  Kapp  "  phase  advancers, 
and  a  2t.t-pancl  low  tension  switchboard,  for  general  low  tension 
(I.e.  supply.  The  whole  of  the  electrical  plant  for  these  extensions 
was  obtained  from  the  General  Electric  Company,  Ltd.,  and 
was  manufactured  at  that  company's  Witton  Works. 

Turbo-Alternator  Details. 

According  to  the  specification,  the  turbo-alteniator  {see  Fig.  1 ) 
was  to  have  a   full  load  output  of  10  000  kVA  at   a  speed  of 


material  were  arranged  round  the  windings,  the  clamps  on  opposite 
sides  of  the  -ninding  being  rigidly  bolted  together.  Further,  the 
whole  of  the  clamps  formed  a  continuous  structure,  and  a  cast- 
iron  ring  surrounded  the  whole  clamping  system  so  as  to  afford 
further  strength. 

It  is  essential  that  a  turbo-rotor  should  be  absolutely  rigid, 
compact,  and  well  balanced,  and  these  qualities  are,  it  is  claimed, 
obtained  in  the  ".solid"  rotor  which  the  G.E.C.  have  always 
adopted  in  their  machines.  This  jiractice  was,  of  course,  followed 
in  the  case  of  the  rotor  for  the  Sunderland  machine,  the  slots  being 
milled  from  a  steel  forging  of  high  tensile  strength.  The  slots  were 
then  insulated  with  mica,  and  the  copper  strip  \vinding  dropped 
into  position.  Each  layer  was  separated  by  mica.  Metal  wedges 
were  then  driven  into  the  top  of  the  slots,  the  end  coimections 
beine  firmly  encased  ^vith  steel  shrouds  shnmk  on  when  moderately 


Fio.    1. — The   New   10  000  kV.\  Ttjbbo  Alterkatok  Set  at  Socdekland. 


1  5' Ml  revs,  per  min.  on  a  5  300  V  .OO-cycle  three  phase  circuit. 
Although  the  modern  high-speed  alternator  is  continually  being 
improved  in  detail,  one  main  consideration,  namely,  great 
mechanical  strength  must  always  govern  its  design  and  manu- 
facture. Scarcely  leas  important  is  the  question  of  ventilation. 
Naturally  these  requirements  were  given  careful  attention  in  the 
profhiction  of  the  machine  which  we  are  considering.  This  will 
be  evident  from  a  brief  description. 

Tlic  shell  of  the  stator  was  a  massive  casting,  with  stout  internal 
ribs  of  such  dimensions  as  to  be  rigid  under  all  conditions  of  working. 
The  laminations  were  secured  to  the  shell  by  dovetail  keys,  and 
firmly  bolted  between  strong  clamping  plates,  to  prevent  all  risk 
of  movement.  It  should  be  particularly  noted  that  the  stampings 
were  produced  by  carefully  ground  tools,  and  not  by  punching. 
This  latter  process,  it  is  found,  tends  to  increase  the  iron  losses. 

Stator  Winding. 

The  stator  winding  comprised  bars  whiclx  were  insulated  from- 
each  other  by  means  of  high-grade  mica,  the  complete  coil  Ix^ing 
encased  in  a  seamless  mieanite  tube  before  irusertion  into  the  slots. 
The  overhanging  ends  of  the  coils  have  always  presented  difficulty, 
due  to  the  severe  strains  set  up  in  them  by  heavy  short  circuits 
on  the  system.  To  prevent  any  movement  on  such  occasions 
heavy  bronze  clamps  with  spacing  blocks  of  a  special  incombustible 


warm.  Provision  was  made  for  an  ample  supply  of  cooling  air 
by  a  system  of  combined  axial  and  tangential  ventilation,  so  arranged 
that  at  no  stage  during  its  passage  through  the  machine  could  the 
air  which  cools  the  rotor  be  brought  into  contact  with  that  for 
cooling  the  stator. 

The  main  regulator  for  this  alteri)ator  is  of  interest,  being  motor 
operated  by  means  of  push-button  control. 

High  Output  Motor  Generators. 

The  Dunning-street  sub-station,  where  the  new  plant  was 
installed,  is  situated  near  the  centre  of  the  town.  The  reason 
which  decided  the  corjioration  in  selecting  motor  generators  for 
such  high  outputs  in  comparison  \vith  rotary  converters  was  the 
fact  that  the  voltage  of  the  d.c.  side  could  be  raised  gradually 
from  a  low  value  of  a  few  volts  up  to  full  voltage.  This,  of  course, 
is  not  possible  with  rotary  converters,  but  is  of  the  greatest 
imi)ortance  in  cases  where  a  total  shut-down  of  a  large  lighting 
system  is  to  be  taken  into  account,  and  where  a  gradual  replacing 
of  the  supply  without  turning  out  of  consumers'  apparatus  is  a 
necessity. 

The  two  motor  generator  sets  are  generally  in  accordance  with 
standard  practice.  The  motors  are  rated  at  2  120  H.r.,  5  300  V, 
50  cycles,  and  are  run  at  300  revs,  per  min.,  the  generators  being 
1  500  kW  220  V.     In  view  of  the  heavy  currents  to  be  dealt  with. 
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the  commutators  are  divided  into  two  halves,  so  as  to  avoid  undue 
heating  in  the  individual  sections. 

"  Kapp  "   Phase   Advancers. 


But  the  jjhase  advancers,  tlic  i 


itch  for  which  is  seen  in  Fig.  2,  are 
probably  the  most  interesting 
items  of  plant  in  the  sub- 
station. These  are  of  the 
"  Kajip "  type,  being,  as  is 
well  knowai,  based  on  the 
principle  that  when  a  con- 
ductor carr3ang  alternating 
current  moves  in  a  magnetic 
field,  a  current  is  induced  in 
the  conductor  which  leads  the 
E.M.F.  by  90  deg.  The  main 
component  parts  of  the  phase 
advancer  are  very  similar  to 
those  of  a  d.c.  machine. 
Usually  for  each  phase  of  the 
alternating  current  supply  a 
two-pole  magnet  system  with 
armature  and  commutator  is 
provided,  but  in  view  of  the 
size  of  the  motors,  in  the 
present  case,  two  such  units 
per  phase  were  decided  upon. 
The  main  frame  of  the  phase 
advancer  is  a  rectangular 
casting  to  which  are  bolted 
the  poles,  the  armatures  and 
commutators  being  supported 
by  bearing  brackets,  which 
are  also  bolted  to  the  frame. 
It  will  at  once  be  realised 
that  this  construction  affords 
a  very  simple  machine 
mechanically. 

The  field  poles  are  excited 

from  a  local  d.c.  supply.    The 

armatures  are  connected  in  series  with  the  rotor  of  the  induction 

motor  and  the  main  supply.     By  this  arrangement  the  alternating 

oirrent  in  the  armature  conductors  leads  the  E.M.F.    The  armature 


Fig.  2. — Regulating    Switch 
FOK   Kapp    Phase    Advancer. 


rijiid  con.struction  of  moving  parts  is  possible,  due  to  the  small 
number  of  armature  conductors  and  commutator  bars.  Thus  the 
risk  of  electrical  or  mechanical  breakdown  is  practically  non- 
existent. 2.  It  is  not  mechanically  connected  with  the  motor, 
consequently  a  chain  or  belt  drive  is  not  required.  3.  It  can  be 
placed  in  anj'  convenient  out-of-the-way  situation;  it  requires 
little  floor  space. 

4.  The  induction  motor  with  phase  advancer  preserves  its 
asvnchronous    characteristics,   and  the   possibility  of    hunting  or 


Fig.  3. — 7  000  A  220  V,  d.c.  Switchboabd   rs'  the 
DnNNiNO  Road  Substation,  Sunderland. 

falling  out  of  step  with  fluctuations  of  the  supply,  which  is  a  draw- 
back to  the  synchronous  motor,  is  avoided.  5.  The  power  con- 
sumption of  the  advancer  is  about  -J-  per  cent,  of  the  full  load  power 
of  the  motor.  This  small  amount  of  power  is  far  more  than  com- 
pen.sated  for  by  the  increased  efficiency  of  the  motor.  6.  The 
advancer  acts  entirely  automatically,  no  adjustments  being 
required  during  running.  Generally  speaking,  the  excitation  of 
the  phase  advancer  can  be  adjusted  once  and  for  all. 

Low  Tension  Switchboard. 

The  220  V  switchboard,  which  is  illustrated  in  Figs.'^S  and  4, 
controls  the  two  1  51)0  kW  generators,  fourteen  1  00(t  A  feeders,  with 
one  leakage  and  earth  panel,  while  two  panels  are  left  blank.  The 
back  view  (Fig.  4)  shows  that  the  heavy  bus  bars  necessary  are 
erected  in  a  very  neat  and  efficient  way.  The  bars  are  clamped 
to  plates  which  are  carried  on  extended  stems.     Heavy  flat  bends 
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does  not  rotate,   but  oscillates  with  a  frequency  depending  upon 
the  slip  of  the  induction  motor. 

The  "  Kapp  "  phase  advancer  has,  it  is  claimed,  very  definite 
ad\antages  over  other  types.  Amongst  these  mav  be  mentioned  :— 
1.  There  are  no   high-speed   moving  parts.     In"  addition,  a   very 


are  thus  done  away  with.  In  consequence,  cleaning  o])erations 
are  much  facilitated,  and  the  smaller  connections  can  be  run  to 
much  greater  advantage  than  would  otherwise  be  possible. 

In  conclusion,  our  thanks  are  due  to  Mr.  A.  S.  Blackman,  the 
Borough  Electrical  Engineer,  for  allowing  this  article  to  be  published. 
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Automatic  Telephone  Systems.  By  Whxiam  Aitken. 
^'ol.  I. — Cireiiite  and  Apparatus  as  Used  in  the  Public  .Seirices. 
(London:  Ben n  Bros.,  Ltd.)  Pp.  xv. +  282.  25s.net. 
When  consideration  is  given  to  the  rapid  developments 
that  are  taking  place  in  automatic  telephony,  it  is  hardly 
ourpri.sing  that  the  literature  of  the  subject  is  somewhat 
scanty,  for  a.  book  dealing  with  it  will  very  quickly  tend 
to  become  out-of-date  in  some  portions.  It  is  all  to  the 
good  of  the  art,  as  well  as  to  the  convenience  of  its 
followers,  however,  that  progress  should  be  recorded,  and, 
therefore,  the  appearance  of  "  Automatic  Telephone 
Systems,"  by  Mr.  William  Aitken,  is  very  welcome.  It  is 
the  first  British  book  to  deal  with  the  subject  in  a  com- 
prehensive manner,  though  one  covering  the  same  field  has 
appeai-ed  in  America  and  others  dealing  with  one  system 
in  this  country. 

The  present  work  is  being  publishe<:l  in  two  volumes,  of 
which  only  Vol.  I.,  "  Circuits  and  Apparatus  as  Used  in 
the  Public  Services,"  has  appeared  so  far.  It  comprises 
detailed  descriptions  of  all  the  principal  systems  that  have 
been  introduced  in  Britain  and  America,  and  some  others, 
not  so  important.,  which  are  included  for  their  historical 
interest.  The  danger  of  obsoleiscence  mentioned  pre- 
viously ha.1,  of  course,  been  realised  by  the  author.  It  is 
for  this  reason,  as  he  explains  in  the  preface,  that  "  instead 
of  the  usual  chapters  the  book  is  divided  into  short, 
sections.  A  section  is  merely  a  division  which  may  con- 
tain one  or  several  pages,  and  may  describe  one  feature 
or  a  system.  It  will  contain  such  matter  that  may  readily 
be  replaced  by  new,  if  it  should  become  of  little  Value  or 
be  abandoned."  Though  undoubtedly  a  good  method  of 
dealing  with  the  difficulty,  this  course  rather  tends  to 
make  the  sections  absolutely  distinct  and  unconnected. 
This  partial  lack  of  co-ordination  is  not  conducive  to  a 
comprehensive  gi-asp  of  the  whole  subject,  but  is  perhaps 
not  serious  to  a  student  who  is  prepared  to  study  each 
system  on  its  own  and  afterwards  to  make  comparisons 
between  systems  in  any  manner  he  desires. 

The  information  contained  in  the  various  sections  is  very 
complete,  and  includes  practically  all  the  recent  develop- 
ments. In  a  few  place®  the  descriptions  are  not  as  clear 
as  they  might  be,  but  this  is  due  partly,  at  any  rate,  to 
the  necessity  for  keeping  them  to  a  reasonable  length. 

An  important  feature  in  any  book  dealing  with  telephony 
is  the  preparation  of  the  diagrams.  This  has  engaged  the 
.special  attention  of  the  author,  who  has  adopted  the  method 
known  as  bus-routing.  This  consists  in  numbering  the 
circuits  in  order  of  operation,  and  placing  the  circuit  num- 
ber on  the  diagram  in  sufficient  places  to  indicate  its 
course.  Such  a  method  enables  the  student  to  follow  the 
operation  of  a  circuit  without  continual  reference  to  the 
letter-press. 

It  is  gratifying  to  see  (in  Section  83)  the  "  Interim 
British  Standard  Terms  and  Definitions  for  u.se  in  Auto- 
matic Telephone  Systems  "  wliich  has  be«n  published  by 
the  British  Engineering  Standards  Association. 

The  general  get-up  of  the  work  is  deserving  of  a  few 
words.  A  large  size  of  page  has  been  adopted,  which 
allows  of  many  diagrams  being  reproduced  without  fold- 
ing, while  the  remainder  fold  only  in  one  direction.  In 
these  respects  the  book  is  an  ini])rovement  on  some  others 
dealing  with  the  subject.  G.  F.  O'Deli.. 

Artificial    Light:    Its    Influence   upon   Civilization. 

By    y[.    Lt7(!KiKSH.     (Ix)ndon:     Hoddcr    \-    .'^toushton.   Ltd). 

Pp.  xiv.-f  :i(i(5.  Price  l?s.  Cd.  not. 
The  sun  is  played  out.  There  need  be  no  more  windows, 
for  artificial  light  is  better  than  daylight,  and  artificial 
ventilation  can  be  better  arranged  than  the  breezes  of 
nature.  No  longer  need  valuable  ground  space  be  sacrificed 
in  the  provision  of  light-courts,  but  buildings  may  be  built 
solid  from  back  to  front  and  from  one  side  to  the  other. 
Productiveness  in  the  factory,  as  well  as  productivity,  both 
animal  and  vegetable,  can  be  increased  out  of  all  knowledge 
by  the  skilfully-directed  use  of  artificial  light.       Moreover, 


by  much  light,  or  :^elect«d  light,  or  no  light  at  all,  we  are 
enabled  to  prevent  the  nefarious  activities  of  germs  which 
otherwise  would  lie  in  wait  to  attack  us;  so  that  with  more 
abundant  life  and  less  fear  of  death,  the  community,  led 
forward  by  the  Illuminator,  may  advance  fearlessly  and 
with  confident  mien  towards  that  100  per  cent,  efiicieucy 
for  the  attainment  of  which  all  are  urged  to  strive  might 
and  main.  Not  only  so,  but,  untrammelled  by  the  restric- 
tions of  form,  mobile  light,  melodic,  harmonic,  and  sym- 
phonic, may  ultimately  become  "  responsible  for  the 
development  of  spiritual  civilisation  to  its  highest  level." 

Yet,  writing  these  notes  while  speeding  through  the 
W^est  of  England  in  a  summer  as  glorious  as  any  in  history, 
we  are  thaiikful  that  Nature  expresses  herself  in  both  form 
and  colour.  Colour  without  form  would  be  more  mean- 
ingless than  form  without  colour.  The  blue  heaven,  form- 
less as  it  must  be,  nevertheless  presents  itself  in  the  form 
of  a  dome,  while  the  ever-differing  forms  of  the  clouds  lend 
beauty  to  their  infinite  variety  equally  with  the  colours  of 
morning  and  evening  and  the  high  noontide. 

We  have  in  this  book  an  excellent  example  of  a  hobby- 
horse that  has  been  allowed  to  assume  control  and  run  away 
with  its  rider.  From  the  opening  pages,  where  the  area 
given  1o  light-courts  and  the  wall  space  devoted  to  windows 
are  adduced  as  showing  that  daylight  is  expensive,  through 
the  dozen  or  so  of  times  that  the  evolution  of  modern 
artificial  lighting  is  traced  from  its  beginning  in  the  wild 
man's  fire,  down  to  the  scarcely  coherent  rhapsodising  of 
the  final  chapter,  the  subject  of  artificial  lighting,  important 
though  it  must  be  acknowledged  to  be,  is  treated  with  a 
lack  of  any  sense  of  proportion.  It  is  true  that  light  has 
been  an  instrument  for  the  advancement  of  civilisation,  and 
some  of  us  have,  on  occasion,  named  it  as  the  predominant 
wish  of  our  hearts.  Nevertheless,  it  is  well  to  avoid  intem- 
perance, in  writing  a.3  in  other  things. 

The  book  is  readable,  if  a  trifle  monotonous,  and  con- 
tains but  few  mistakes.  We  noticed  "  allow  "  for 
"  alloy  "  on  p.  195 ;  "  cadelabra  "  on  p.  332  ;  "  Siemans  " 
in  the  index,  p.  365  :  and  a  certain  Archbishop  of  Can- 
terbuiy  is  referred  to  as  Pechhajn  on  p.  195,  and  as  Peckham 
in  the  index,  p.  364.  The  index  itself  is  a  thing  of  joy. 
It  contains  references  to  Aaron,  Moses,  St.  Paul,  Sir  Walter 
Scott,  Abraham  Lincoln,  ^Maeterlinck,  and  other  unexpected 
individuals,  as  well  as  to  Sir  Humphrey  Davy,  Newton, 
Faraday,  Mrs.  O'Leary,  and  others  who  have  attained 
celebrity  in  the  advancement  of  lighting.  Obesity,  happi- 
ness, mythology,  sleep,  rheumatism,  and  boy  scouts  are  also 
referred  to. 

The  work  is  described  as  one  of  the  "  New  Century  Books 
of  Useful  Science,"  and  as  such  we  hope  it  may  have  a 
certain  field  of  utility.  That  field,  however,  will  not  be 
among  men  of  science.  A.   J.   C. 

Shorter    Review. 

Electric-Deposition  of  Copper.  B.v  (T^vde  W.  Den.nv, 
A.M.LE.E.  (London:  .Sir  Isaac  Pitman  &  .So:-.s.  l.t<l.) 
Pp.  xii.  4-108.  :'s.  (id.  net. 
The  object  of  this  little  book  is  "to  touch  lightly  on  the 
principles  of  electro-deposition  from  a  practical  point  of  view, 
and  to  give  special  attention  to  the  rapid  strides  made  during 
the  past  five  or  six  years."  The  author  was  chief  of  the  copper 
depositing  plant  at  the  Ponders'  F.ml  shell  works,  and  had 
considerable  experience  in  (he  manufacture  of  finished  articles 
requiring  little  or  no  complicated  plant  and  machinery.  It  is 
chiefly  about  these  new-  processes  and  methods  that  the  author 
has  written,  .\fter  his  opening  chapters  dealing  with  general 
principles,  testing  of  solutions  (he  assiimes  that  the  reader  has 
been  in  a  chemical  laboratory),  preparation  of  work,  &c.,  the 
author  deals  with  reinforced  copper,  small  electro-deposited 
copper  tubes,  electro-deposited  radiators,  driving  bands  for  pro- 
jectiles, the  reclamation  of  scrap  copper,  the  coppering  of 
armour-piercing  bullets  and  aero  propellers,  the  deposition  of 
water  j  ackets,  and  the  use  of  electro-deposition  in  the  production 
of  gramophone  records.  It  is  an  interesting,  practical,  and 
suggestive  little  book. 

The  reviewer  of  Mr.  A.  M.  A.  Struben's  book  on  "  Tidal  Power." 
a  notice  of  which  appeared  in  our  last  issue,  asks  us  to  point  out 
that  the  criticism  contained  in  the  last  sentence  of  his  loview 
was  made  under  a  misapprehension. 
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Correspondence. 

THE    ACCURATE    MEASUREMENT    OF    ALTERNATING    AND 
MULTIPHASE    CURRENTS. 

To  the  Editor  of  THE  ELECTRICIAN. 

Sir  :  In  a  reoeut  volume  of  the  Pliysical  Society's 
"  Proceedings  "  I  see  tliat  Mr.  Hubert  Pan-y  descriljes 
a  new  method  of  using  the  electrometer,  which  seems 
to  ha%-e  excited  considerable  interest  and  favourable 
comment.  Now  the  whole  theoiy  of  this  instrument  is 
fully  described  in  a  paper  that  I  read  before  the  Inter- 
national Electrical  Congress,  Paris,  1900,  on  "  The 
Accurate  Measui-ement  of  Alternating  and  Polyphase 
Currents,"  while  later  I  wrote  two  articles  on  the 
"  Electrosta.tic  Wattmeter;  Its  Calibration  and  Adaptation 
for  Polyphase  Measurements."  In  the  course  of  these 
articles  I  stated:  "  I  think  this  method  of  reading  watts 
may  turn  out.  to  be  important  for  standardising  work  in 
laboratories,  but  it  is  probably  not  so  suited  for  general 
use." 

The  ai'ticles  were  afterwards  reprinted  by  you  for  private 
circulation.  No  reference  was  made  to  this  at  the  Physical 
Society's  meeting.  I  do  not  wish  to  detract  from  j\Ir. 
Parry's  credit,  but  it  seems  that  it  would  not  be  unfair 
if  attention  were  drawn  to  my  pioneer  work  in  this  matter, 
and  it  is  also  some  credit  to  your  journal  to  have  published 
the  articles  at  the  time.     1  am,  &c., 

G.  L.  Addenbrooke. 

Kensington,  W.,  September  22nd. 

THE    RESTORATION    OF    THE    PENNY    FARE. 

To  the  Editor  of  THE  ELECTRICIAN. 

Sir  :  You  will  be  aware  that  the  Municipal  Tramways 
Association  has  been  holding  a  Convention  at  Salford  this 
week,  when  many  references  were  made  to  the  dark 
financial  outlook  of  tramway  undertakings  throughout  the 
country. 

It  appears  to  me  that  the  time  has  come  when  passengers 
will  refuse  to  pay  the  increa-sed  fares  which  they  readily 
met  while  money  was  plentiful,  and  the  cry  is  already 
going  up  in  various  parts  of  the  country  for  the  restoration 
of  the  pre-war  penny  fares. 

I  believe  such  restoration  will  be  financially  impossible, 
but  if  the  token  value  of  the  penny  itself  could  be  increased 
so  as  to  make  it  represent  one-tenth  instead  of  one-twelfth 
of  a  shilling  the  popular  single  coin  Id.  fare  could  be 
restored  in  many  places,  where  the  choice  now  rests  between 
empty  cars  at  Hd.,  and  the  subsequent  loss,  or  full  cars 
at  Id.,  with  revenues  below  the  cost  of  operation. 

The  return  to  the  popular  penny  fare  would  be  regarded 
by  the  passenger  as  a  substantial  concession,  and  the 
managers  of  the  various  undertakings  would  be  comforted 
by  the  consideration  that  every  such  penny  fare  would 
bring  in  20  per  cent,  more  revenue  than  in  pre-war  days. 
I  am,  &c.  Harry  Allcock. 

Manchester,  September  2nd. 


Air  Extractors  :  Their  Advantages  and  Defects 

Compactness,  simplicity,  and  absence  of  all  moving  parts  are 
the  most  attractive  features  of  the  steam  jet  air  extraction  principle, 
wliich,  in  addition  to  its  application  to  condensing  plants  for 
turbines  and  steam  engines,  has  been  used  in  nearly  every  case 
where  a  vacuum  is  required.  Simplicity,  however,  has  only  been 
arrived  at  after  exhaustive  experiments,  owing  to  the  extremely 
complex  physical  phenomena  governing  the  design.  These  have 
given  rise  to  instability  of  working,  in  some  cases  to  such  an  extent 
as  to  cause  failure  in  operation. 

Many  designers,  therefore,  in  order  to  stabilize  their  extractors, 
have  previously  introduced  air  at  atmospheric  pressure  at  certain 
points  where  the  internal  pressure  is  below  that  of  the  atmosphere- 

An    Incomplete    and    Illogical    Method. 

This  method  is  incomplete  and  illogical  for  the  following  reasons: — 
(1)  It  is  incomplete  because,  to  steady  the  action  of  the  extractor, 
the  inflow  of  air  will  be  intermittent.  (2)  It  is  illogical  because  in 
both  cases  a  certain  amount  of  work,  which  is  necessary  for  the 
recompression   of   the   stabilizing  air  to  atmospheric   pressure,   is 


required  and  has  to  be  supplied  by  the  steam  in  the  nozzles.  This 
additional  work  reduces  the  efficiency  of  the  apparatus  and  necessi- 
tates an  increase  in  steam  consumption. 

The  invention  of  the  CM.  &  M.  Delas  system  (Cole,  Maeohant 
&  MoELEY,  Ltd.)  has,  it  is  claimed,  solved  this  problem,  and  by 
a  direct  application  of  fundamental  principles  has  obviated  all  risk 
of  failure  in  these  extractors.  An  explanation  will,  perhaps,  help 
to  emphasise  this. 

It  is  known  that,  other  things  being  equal,  the  degree  of  vacuum 
depends  on  the  distance  between  the  throat  of  the  djffuser  and  the 
end  of  the  steam  nozzle.  By  increasing  this  distance  the  friction 
surface  and  the  weight  of  air  withdrawn  is  increased  and  a  higher 
vacuum  created.  If  the  distance  becomes  too  great  a  drop  in 
vacuum  is  noticed,  with  at  the  same  time  an  ever-increasing  rise  in 
the  temperature  of  the  convergent  resulting  in  the  failure  of  the 
extractor. 

The    Course   of  the    Invention. 

The  inventor  was  thus  led  to  believe  that  failure  started  with 
this  increase  in  temperature,  and  would  be  obviated  if  the  con- 
vergent were  kept  cold.  He  proved  this  in  the  following  manner  : — 
An  extractor  was  fitted  with  a  water  jacket  encircling  tlie  convergent. 


View  of  the  C.  M.  and  M.  Delas  Air  Extractor 


and  was  at  first  started  up  without  the  water  being  introduced. 
The  distance  between  the  steam  nozzle  and  the  throat  of  the 
diffuser  was  gradually  increased  until  the  apparatus  failed,  when 
the  vacuum  registered  only  1 1  in.  The  circulating  water  was  then 
introduced,  and  at  once  the  vacuum  rose  to  28  in.  Normal  working 
commenced  with  perfect  stability,  and,  better  still,  when  the 
nozzle  was  further  removed,  an  even  greater  weight  of  air  was  with- 
drawn, which  caused  a  corresponding  increase  in  the  vacuum. 

It  will  thus  be  seen  that  the  inventor  solved  the  problem  of 
instability  by  the  simple  method  of  introducing  external  cold 
water  circulation  instead  of  the  usual  method  of  introducing  atmo- 
spheric air  into  the  divergent.  This  modification,  we  are  informed, 
has  also  simplified  manufacture  and  enabled  a  very  high  vacuum 
with  absolute  stability  to  be  obtained,  and  at  the  same  time  an 
almcst  isotherniic  and  economical  working  of  the  extractors. 

It  will  be  obvious  from  the  above,  and  it  has  also  been  proved 
by  careful  experiments  under  varying  conditions  of  steam  pressure 
and  air  extraction,  that  a  water-cooled  convergent  paraUel  diffuser 
has  a  degree  of  stability  which  makes  failure  practically  impossible, 
even  with  very  low  steam  pressures  at  the  nozzles  and  a  largely 
increased  amount  of  air  extracted. 

Three  types  of  Delas  air  extractors  are  manufactured.  The  first 
is  a  single  stage  extractor,  the  second  a  double  compression  stage 
extractor  with  a  single  nozzle  on  each  stage  and  total  recuperation 
of  heat  units  in  the  feed  water,  while  the  third  is  used  with  an 
intermediate  condenser,  and  with  two  compression  stages  and  a 
single  nozzle  at  each  stage,  the  heat  of  the  second  stage  always 
being  recoverable. 
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Camouflage  at  Olympia, 


Kot  even  thi-  most  hardened  and  blase  of  exhibition  fioquentcrs 
could,  we  think,  liave  passed  the  B.T.H.  stand  at  the  Shipping 
Kxhibition  without  examining  a  most  fascinating  display  as  was 
there  to  be  found.  The  stand  (No.  207)  was  on  the  right  of  the  main 
entrance,  and  even  had  it  been  elsewhere  its  position,  brilliance, 
and  interesting  aj)pearance  would  have  precluded  the  shghtest 
possibility  of  its  being  missed.  In  every  respect — the  construction, 
decoration,  and  lighting  of  the  stand,  the  selection  and  arrange- 


FiG.    1. — General    View   of   the   Mazda    Stand   at   the 
Oltmpia  Exhibition. 

ment  of  the  exhibits,  and,  we  may  add,  the  courtesy  and  informa- 
tiveness  of  the  personnel — the  stand  bore  the  impress  of  organising 
genius  and  infinite  care. 

A  list  of  the  exlubits  has  already  been  published.  These,  it 
will  be  remembered,  included  motors,  control  gear,  wiieless  receiving 
sets,  rivet  heaters,  Mazda  lamps,  and  a  host  of  other  appliances 
of  use,  either  directly  or  indiiectly,  in' the  construction  and  equip- 
ment of  ships.     A  special  tj'pe  of  Mazda  lamp — the  "  Navj'  Bulb  " 


-IIow   Ship   Liuhtinu   Was   Dealt  With  on  the 
Mazda   Stand. 


lamp — is  supplied  for  marine  service,  and  this  lamp  formed  the 
central  feature  in  the  hghting  section  of  the  B.T.H.  exhibit. 

The  subject  of  ship  lighting  was  treated  in  a  decidedly  novel  and 
artistic  manner.  The  back  of  the  stand  was  divided"  into  three 
panels.  These  panels  were  occupied  by  painted  canvases  depicting 
respectively  the  promenade  deck,  the  dining  saloon,  and  the  lounge 


of  a  modern  liner.  The  panels  were  painted  by  a  scenic  artist  and 
have  a  most  realistic  appearance  from  the  "front  of  the  stand. 
Appropriate  electric  light  fittings  equipped  with  lighted  lamps  are 
painted  into  the  pictures.  In  front  of  each  picture,  and  so  fixed  as 
to  appear  part  of  the  picture,  was  a  metal  and  lacquered  embodi- 
ment of  the  painted  fittings.  The  actual  fitting  was,  of  course, 
illuminated. 

A  comer  window  of  the  stand  was  occupied  by  the  Mazda  window 
display — a  most  attractive  conglomeration  of  revolving  shades, 
showcards,  a  plaster  model,  and  other  accessories. 

B.T.H.  floodhght  projectors  for  marine  ser\'ice  and  various 
industrial  apphcations  formed  another  interesting  item  in  the 
exliibit,  especialh'  to  those  who  have  seen  the  large  Mazda  hoarding 
outside  the  Olympia,  which  at  night  was  flooded  with  light  by  these 
wonderful  appliances. 

Needless  to  say,  the  stand  was  brilliantly  illuminated,  and,  situated 
as  it  was  just  to  the  right  of  the  main  entrance,  provided  an  early 
and  irresistible  attraction  to  a  large  proportion  of  the  visitors. 


Standard  Switchgear  Specifications. 

Two  British  Standaid  Specifications  which  have  recently  been 
published  by  the  British  Engikeering  Standards  Association 
deal  respectively  with  air-break  knife  switches  and  laminated 
brush  switches  for  pressures  not  exceeding  660  V,  and  air  break 
circuit  breakers  for  pressures  not  exceeding  660  V. 

These  specifications  form  part  of  a  series  which  are  at  present 
under  consideration  by  the  Association.  During  their  preparation 
it  was  found  that  many  of  the  conditions  could  not  be  laid  down 
with  any  certainty  until  a  large  amount  of  research  work  had  been 
done,  particularly  with  regard  to  rupturing  capacity  for  large 
sizes  and  safety  of  insulation.  A  comprehensive  research  is  there- 
fore being  undertaken  by  the  Electrical  Research  Association,  and 
when  the  results  of  this  work  are  available  it  may  be  possible  to 
extend  the  specifications.  In  the  meantime,  however,  it  is  thought 
that  they  will  be  of  considerable  use  to  the  industry. 

Breaking  Capacity. 

It  is .  recognised  that  the  breaking  capacity  of  switchgear  is 
dependent  on  many  factors  other  than  the  kilo-volt-amperes  to 
be  broken,  and  it  is  necessary  to  take  in  consideration  all  these 
factors  in  deciding  on  the  size  of  control  gear  to  be  employed. 
The  specifications  do  not  include  switches  and  circuit  breakers  for 
use  with  series  motors,  circuits  of  high  inductance  or  traction 
circuits,  all  of  which  may  require  a  higher  breaking  capacity  than 
is  specified  therein. 

Nomenclature  and  Definitions. 
I^A  distinction  between  an  isolating  switch,  a  .switch,  and  a  circuit 
breaker  is  laid  down  as  follows  : — "  An  isolating  switch  is  intended 
only  for  interrupting  the  circuit  when  there  is  no  load-ciurcnt. 
A  switch  is  suitable  for  breaking  a  load-current ;  arid  a  circuit 
breaker  is  suitable  for  interrupting  a  short  circuit." 

A  number  of  terms  used  in  modern  switchgear  practice  have  been 
defined,  and  a  series  of  standard  sizes  has  been  included. 
Dimensions  of  back  connections  and  the  distance  apart  of  the  stud 
centres  of  knife  switches  have  been  agreed  upon  .so  as  to  secuie  a 
reasonable  amount  of  interchangeability  without  interfering  with 
details  of  design.  Since  it  is  not  practicable  to  make  a  complitc 
range  of  tests  on  every  switch  or  circuit  breaker,  the  tests  have 
been  divided  into  two  categories,  i.e.,  tests  which  are  carried  out 
on  every  switch  or  circuit  breaker  and  those  which  are  carried  out 
only  on  a  switch  or  circuit  breaker  of  a  type. 

.--  The  issue  of  these  specifications  marks,  it  wiU  be  agreed,  a  distinct 
step  forward  towards  the  simplification  of  switchgear  generally. 
As  usual,  the  co-operation  of  the  interested  electrical  associations 
has  been  secured  in  the  preparation  of  the  specifications,  as  well 
as  that  of  the  Government  Departments,  the  Institution  of  Elec- 
trical Engineers,  the  Electricity  Commissioners,  and  the  National 
riiysical  Laboratory.  The  t'omniittee  have  also  had  the  benefit 
of  the  assistance  of  Mr.  E.  B.  Wodmore  (Director,  British  Elec- 
trical and  Allied  Industries  Research  Association)  and  of  Mr.  C.  H. 
VA'ordingham. 


Large  Addition  to  Radium  Supply. 

Two  grammes  of  radh'm  (about  0'070  oz.).  the  largest  amount  ever 
transported,  and  valued  at  £70  000,  was  brought  to  London  from 
Prague  on  Sunday  by  Professor  Soddy,  the  radiologist  of  Oxford 
University.  The  radium  has  been  acquired  by  the  Imperial  and 
Foreign  Corporation  of  London,  for  whom  Professor  Soddy  act.s 
as  scientific  adviser.  It  has  been  rented  by  the  Corporation  from 
the  Czecho-Slovakia  State  mines  for  a  period  of  fifteen  years.  At 
the  end  of  that  time  it  may  be  returned.  The  Corporation  will  in 
turn  rent  it  to  people  in  this  country,  scientists  and  others,  who  have 
special  use  for  the  radium.  The  present  cost  of  hiring  25  millecuries 
(a  term  derived  from  the  name  of  Mme.  Curie,  who  discovered 
radium)  is  six  guineas  for  twenty-four  hours. 
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COUNTY  BOUNDARIES 


S.E.  Lancashire  Electricity   Scheme. 

After  considerable  delay  the  8outh-East  Lancasliire  Electricity 
Committee  has  jjut  forward  a  scheme  for  electricity  supply  iu  the 
area  which  was  provisionally  delimited  by  the  Electricity  Commis- 
sioners in  July,  1920.  Electrically  speaking,  the  area  will  be  one  of 
the  most  important  outside  London,  and  it  is  made  more  interesting 
by  the  proposals  wliich  are  suggested  for 
dealing  with  the  problem  of  control.  The  extent 
of  the  area  is  shown  in  the  accompanying  map. 
It  is  largely  industrial  and  contains  such  im- 
portant electrical  entities  as  Manchester,  Bolton, 
Bury,  and  Salford,  together  ivith  the  area 
supplied  by  the  Lancashire  Electric  Power 
Company. 

The    Duties  of  the  Advisory  Board. 

The  adoption  of  the  scheme  wiU,  of  course, 
i  nvolve  the  closing  of  some  stations  and  the 
extension  of  others,  but  no  immediate  joint 
action  is  anticipated  on  tliis  matter,  except  the 
formation  of  an  Advisory  Board.  This  Board 
wUl  give  expert  advice  on  any  proposals  by  elec- 
tricity undertakings  within  the  district,  using 
as  their  guide  the  scheme  which  has  been  drawn 
up  by  the  Electricity  Committee.  The  Board 
will,  however,  have  no  power  either  to  order 
or  to  authorise  the  outlay  of  capital  ;  it  will 
not  be  able  to  order  the  closing  of  any  under- 
taking ;  but  it  wiW  be  recognised  as  a  com- 
petent and  legal  body  by  the  Electricity  Com- 
missioners, who  will  entrust  to  it  the  organisation 
of  power  supply  in  the  district  and  the  duty  of 
deciding  on  any  proposal  which  may  be  made 
locally.  It  should  be  understood  that  the 
Board  will  have  neither  funds  nor  borrowing 
powers.  The  finance  of  expansion  and  exten- 
sion will,  therefore,  devolve  on  the  local 
authority  which  proposes  such  expansion,  and 
will  naturally  depend  on  the  consent  of  the 
Electricity  Commissioners. 

A  Joint  Authority  Envisaged. 

Should  general  opinion  in  the  district  desire 
it,  however,  the  Board  could,  by  an  amend- 
ing order  in  Parliament,  be~changed  for  a  J  oint 
Electricity  Authority,  which  would  have  bonowing  powers, 
being  responsible  only  to  its  members  and  to  the  Electricity 
Commissioners.  Either  of  these  bodies  would  be  composed  of 
experts  from  the  indi%'idual  undertaldngs  under  the  scheme,  but 
the  constitution  of  the  joint  authority  would  differ  from  that  of 
the  Board.  Each  undertaking  will  pay  a  fee — five  guineas  or  ten 
guineas  for  the  smaller,  and  according  to  capacity  for  the  larger — 
for  administrative  purposes,  and  it  is  expected  that  within  five 
years  the  scheme  will  effect  a  saving  of  £1,75  000  and  that  within 
ten  years  the  saving  will  be  close  on  £250  000. 

Stations  to  be  Retained. 

As  usual,  certain  of  the  existing  stations  are  scheduled  for 
extension,  while  certain  others  will  gradually  be  shut  do\ni.  In 
the  former  class  are  the  stations  at  Stockport,  Ashton-under-Ljaie, 
Bury,  Bolton,  Outwood,  Wigan,  Altrincham,  and  Alderley  ;  and 
the  new  stations,  which  are  either  beuig  built  or  are  planned,  at 
Stockport,  Oldham,  Kearsley,  Wigan,  Agecroft,  Barton,  and 
Carrington,  while  in  the  latter  are  Bury  {Rochdale  Road),  Eccles, 
Glossop  (Urban  Electric  Supply  Company,  Ltd.),  Heywood,  Man- 
chester (Dickinson  St.),  Radcliffe,  Sale,  and  Stretford  (Longford 
Bridge). 

The  stations  at  Haydock  and  Lymm  have  been  left  out  of  the 
scheme  on  account  of  locality ;  whUe  that  at  Stalybridge,  for  the 
same  reason,  and  also  because  the  plant  differs  from  the  normal, 
may  eventually  secede. 

Electricity  supply  for  traction  has  been  left  out  of  the  Committee's 
consideration,  as  it  is  thought  that  the  Lancasliiie  and  Yorkshiie 
Railways  station  at  Kearsley  will  be  capable  for  some  time  to  come 
of  deaUng  with  the  demand  for  this  purpose. 

Savings   for   Combination. 

Some  interesting  figures  which  indicate  clearly  the  saving  that 
will  b.>  possible  by  the  adoption  of  such  a  scheme  of  amalgamation 
are  given  in  the  report.  It  is  estimated  that  continuing  to  use 
the  present  individual  method  the  demands  of  electricity  supply 
in  the  area  would  necessitate  a  capital  expenditure  of  £8  178  000 
within  the  next  five  years.  Under  the  scheme  this  sum  would  be 
reduced  to  £6  801  000,   a   saving  of   £1  376  120   in   capital    and 


£137  612  in  interest  at  10  per  cent.  The  coal  consumption  during 
the  same  periods  with  "  jjarish  pump "  methods  would  be 
1  007  990  tons,  and  this  could  be  reduced  to  988  159  tons  by 
combination,  with  a  saving  of  about  £34  704  per  annum.  These 
savings  would  be  further  increased  during  the  years  1926-31  as 
the  supply  became  more  consolidated. 

The  scheme  of  the  South-East  Lancasliire  Committee  has  yet  to 
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be  considered  by  the  municipal  electricity  committees  concerned, 
by  city  councils,  or  local  authorities  ;  and  it  has  yet  to  be  the  subject 
of  an  inquiry  which  is  arranged  to  begin  on  October  31. 


Hiring  Cookers  at  Glasgow. 

While  electricity  has  established  itself  as  the  ideal  illuniinant, 
it  cannot,  unfortunately,  be  said  that  the  value  of  its  services 
in  other  parts  of  the  domestic  sphere  are  recognised  as  they  should 
be.  As  a  means  of  heating  it  is  also  now  greatly  taken  advantage 
of,  but  it  has  not  attained  its  full  development  so  far  as  cooking 
is  concerned.  This  is  no  doubt  due — so  far  at  least  as  the  smaller 
householder  is  concerned — to  the  comparatively  high  cost  of  pur- 
cha.sing  and  installing  the  necessary  apparatus.  This  will  no 
longer  be  an  obstacle,  at  any  rate,  in  Glasgow,  for  the  corporation 
at  a  recent  meeting  agreed  to  the  recommendation  of  the  Electricity 
Committee,  that  the  engineer  and  manager  be  authorised  to  pur- 
chase 100  electric  cookers  of  the  latest  design,  to  be  let  to  consumers 
on  hire  or  hire  purchase.  The  price  at  which  the  cookers  will  be 
let  has  not  yet  been  decided,  but  it  will  probably  be  in  the  region 
of  £2  per  annum  or  10s.  per  quarter. 

This  new  venture  on  the  part  of  the  Electricity  Department 
deserves   every   encouragement,   and   cookers   of  the   type   to   be^ 
hired  can  be  seen  on  the  department's  stand  at  the  Ideal  Homes 
Exhibition,   now    being   held   in  the   Kelvin  Hall,  where  demon- 
strations of  the  use  of  the  apparatus  are  being  given. 


As  is  well  known,  one  of  the  easiest  type  of  flres  to  start  and  one 
of  the  most  difficult  to  control  is  that  caused  by  oil  or  spirit.  For 
equally  obvious  reasons  the  ordinary  means  cannot  be  adopted  for 
putting  out  such  fires,  and  a  great  deal  of  ingenuity  has  been 
expended  in  the  manufacture  of  so-called  chemical  extinguishers  to 
deal  with  the  problem.  Among  the  most  successful  of  these  is  the 
Firefoam  extinguisher,  made  by  Foamite  Firefoam,  Ltd.,  whose 
capabilities  we  recently  had  the  opportunity  of  inspecting.^  Thcte 
extinguishers  seem  capable  of  dealing  with  fires  of  any  size,  and 
are  made  in  a  variety  of  patt-erns.  The  mixture  used  is  said  to  be 
a  basic  salt,  which  is  extremely  rich  in  carbonic  acid  gas,  combined 
with  a  colloidal  precipitate  which  assists  in  the  formation  of  a 
durable  foam.  This  mixture  on  release  spreads  over  the  surface  of 
the  fire,  causing  it  to  be  extinguished  in  an  exceedingly  short  time, 
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Provincial    Electric  Supply  Committee  of  the 
United   Kingdom. 

At  the  aiinaal  meeting  of  this  committee  ou  Tuesday,  Sir  Harry 
Reiiwick,  K.B.E. ,  chairman,  presided,  and  among  those  present 
were  :  Sir  William  Shipley,  Messrs.  A.  A.  Campbell  Swinton, 
F.K.S.,  G.  J.  Somerville.  Napier  Prentice,  F.  C.  Mct^uown,  W.  A. 
Scott,  K.  A.  Scott-Moncrieff,  J.  C.  Wigham.  F.  E.  Gripper,  H.  G. 
Alger,  Sir  Henry  Maiicc,  H.  B.  Harvey,  G.  S.  Scott,  J.  Jeffrey, 
G.  W.  Jackson,  W.  B.  Esson,  M.  Farrer,  F.  Cursons,  W.  Bentham, 
and  T.  W.  Cole  (secretary). 

The  Chairman,  reviewing  the  work  of  the  past  year,  said  with 
regaid  to  the  joint  electricity  echemes,  generally  speaking,  there  was 
one  point  on  which  he  thought  all  agreed,  namely,  that  the  chief 
concern  of  most  of  the  provincial  companies  was  whether  they 
would  be  able  to  get  a  cheap  bulk  supply  without  having  any  other 
rights  infringed  liy  competition  or  otherwise.  If  many  of  the 
smaller  companiejs.  whether  in  London  or  in  the  provinces,  could 
safely  gel  bulk  supply  at  a  cheap  price  it  would  be  the  best  thing 
that  <'Ould  happen  to  them,  and  in  many  cases  would  prove  their 
salvation.  With  regard  to  laboui',  at  present  there  was  a  period  of 
quietness,  so  far-  as  the  electric  supply  industry  was  immediately 
concerned,  all  questions  as  regai'ds  workmen  being  settled  by  the 
Industrial  Comicils,  and  the  adjustment  of  salaries  of  technical  staffs 
coming  under  a  continuing  agreement  made  by  the  National  Joint 
Board. 

He  e.xplained  the  reconstruction  of  the  National  Council,  and 
said  that  the  committee  felt  it  was  the  feeling  of  the  majority  of 
its  member  companies  that  they  should  fall  in  with  the  new  pro- 
posals. The  committee  had  assisted  the  Ministry  of  Labour  scheme 
for  providing  suitable  employment  for  disabled  soldiers  by  acting  on 
the  conrmittee. 

The  committee  had  been  in  negotiation  with  the  Ministry  of 
Transport  with  a  view  to  an  Increase  of  Charges  Bill  being  intro- 
duced to  cover  the  cases  where  an  increase  of  maximum  price  was 
necessary,  but  did  not  come  within  the  scope  of  the  present  Electric 
Lighting  Acts,  but  that  in  view  of  the  special  revision  clause  in  the 
Electricity  Supply  Bill  which  had  been  brought  forward  this  had 
to  be  dropped. 

The  assistance  which  the  committee  had  been  able  to  give  to 
individual  companies  on  matters  of  domestic  character  had  been 
much  appreciated.  They  had  acted  in  concert  with  various  other 
associations,  such  as  the  I.E.E.  and  B.E.D.A. 

On  the  resolution  of  Mr.  W.  A.  Scott,  supported  by  Mr  Campbell 
Swinton,  the  e.xecutive  committee  were  re-elected  en  bloc.  A  reso- 
lution was  passed  that  the  Unemployment  Committee  should  be 
asked  to  receive  a  deputation  from  the  Provincial  Committee  with 
a  view  to  obtaining  financial  support  for  the  smaller  electric 
supply  companies  for  the  purpose  of  extending  their  supply,  and 
thus  finding  work  for  the  unemployed. 


"  Ideal  Homes "  Exhibition  at  Glasgow. 

The  Ideal  Homes  E.xhibition  promoted  by  the  Glasgow  Corpora- 
tion, was  opened  in  the  Kelvin  Hall  of  Industry  on  Monday, 
September  19,  and  will  remain  open  until  Satiij'day,  October  8. 
About  150  firms  are  represented,  and  the  exhibits,  which  are 
classified  into  sections,  include  building  materials,  furnishings  (light- 
ing, heating,  labour  saving,  and  cleaning  appliances),  sanitary 
appliances,  decoration,  recreation,  foodstuffs,  and  appliances  for 
home  nursing.  In  the  section  embodying  electrical  furnishings,  there 
is  the  usual  display  of  lamps,  heating  and  cooking  appliances,  and 
apparatus  for  the  saving  of  domestic  drudgery.  A  novel  feature  is  a 
display  of  shop-window  lighting  by  means  of  coloured  screen 
reflectors,  an  American  idea  now  shown  for  the  first  time  in  this 
country.  For  the.se  reflectors,  single-point  lighting  units  are, used. 
The  screens  are  interchangeable,  and  are  of  varied  colours  to  suit 
any  particular  class  of  goods  which  it  is  desired  to  display. 

An  interesting  portion  of  the  exhibition  is  that  in  which  are 
erected  two  full-sized  homes  in  the  form  of  cottages.  One  of  these 
cottages  is  constructed  of  home  timber,  and  has  a  gas  installation — 
the  other  is  built  of  artificial  stone-faced  blocks,  and  has  an  electrical 
installation.  The  electrical  equipment  consists  of  cooker  and  wash- 
boiler  (in  scullery),  with  electric  fires  in  the  bedrooms,  the  domestic 
hot-water  supply  being  heated  by  means  of  a  coal  fire  in  the  living- 
room.  The  electrical  equipment  in  this  house  has  been  supplied  by 
the  Glasgow  Electricity  Department,  and  the  point  is  emphasised 
that  by  the  adoption  of  electric  cooking  and  heating  in  a  new 
honse  a  saving  in  building  costs  of  at  least  £40  per  house  can  be 
effected,  due  to  the  fact  that  fireplaces  and  chimneys  are  uncalled 
for.  In  view  of  the  present  keen  rivalry  between  the  electrical 
and  gas  interests  in  advocating  the  supply  of  their  respective 
servic&s  to  the  housing  areas  now  being  developed  in  the  neighbour- 
hood, it  is  to  be  regretted  that  greater  advantage  was  not  taken 
by  electrical  traders  of  the  opportunity  afforded  by  the  exhibition 
of  putting  their  wares  before  the  public,  and  credit  is  duo  to  these 
concerns  who  were  enterprising  enough  to  secure  stalls. 


A   Debate   on   Capitalism. 

A  conference  of  employers  and  employees,  organised  by  the  York- 
shire Centre  or  the  Industrial  League  and  Council,  was  held  at 
Scarborough  during  the  week-end.  There  were  fifty-five  delegates 
in  attendance,  and  the  subject  discussed  was  the  capitalistic 
system.  The  leaders  in  the  discussion  were  Mr.  Ernest  J.  P.  Benn, 
C.B.E.,  on  one  side,  and  Mr,  Andrew  Dalgleish,  organiser  of  the 
Workers'  Union,  on  the  other. 

Mr.  Benn  briefly  traced  the  growth  of  the  present  complicated 
and  delicately-balanced  machine-y  of  "commerce  from  the  earliest 
and  most  simple  processes  of  exchange.  What  was  known  as  the 
capitalistic  system  was  a  normal  and  inevitable  development,  and 
any  sudden  .violation  of  the  deep-seated  instincts  which  had  pro- 
duced it  would  lead  to  disaster.  The  steady  improvement  in  the 
general  standard  of  living  was  due  almost  entirely  to  the  energy, 
enterprise,  and  courage  of  our  so-called  capitalists,  who  first  saw'a 
new  demand  and  strove  to  supply  it.  Much  of  the  objection  to  our 
present  system,  with  its  great  prizes  to  those  who  court  fortune, 
arose  from  the  natural  human  weakness  of  envy  and  malice. 
Success  in  others  was  irksome  to  those  not  similarly  favoured.  A 
man  did  not  like  to  be  passed  on  the  road  by  a  motor-car.  The 
remedy  was  not  to  dig  up  the  road  and  put  a  barrier  across  it,  but 
to  get  into  a  swifter  car.  The  four  essentials  to  successful  industry 
were  high  wages,  high  profits,  high  production,  and  low  prices. 

Me.  Andrew  Dalgleish',  an  organiser  of  the  Workers'  Union, 
took  up  the  challenge  in  the  succeeding  session.  The  remedy,  he  sub- 
mitted, was  co-operation.  He  did  not  pretend  that  this  was  going 
to  happen  in  a  night.  As  capitalism  marked  a  period  in  the  world's 
progress,  so  he  believed  that  co-operation  would  fill  in  the  next 
period. 

Questions  were  freely  asked  after  each  address,  and  the  thii'd 
session  was  given  up  to  open  debate. 

The  final  session  was  devoted  to  the  clearing  up  of  points  by  Mr. 
Benn  and  Mr.  Dalgleish.  The  interchange  of  views  was  of  the 
frankest  and  yet  of  the  friendliest  character.  It  is  impossible  to 
over-estimate  the  usefuhiess  of  a  conference  of  this  kind,  where 
emploj'ers  and  employed  not  only  confer  together,  but  live  together, 
mixing  in  the  freest  social  intercourse,  and,  above  all,  learning  to 
appreciate  the  honesty  of  the  other  man's  point  of  view. 


Employer  and  Employed. 

A  manifesto  was  issued  last  week  by  the  Council  of  the  Indtjsthial 
Welfare  Society, which  includes  among  its  members  Lord  Invemaivn 
(Sir  W.  Beardmore  &  Company),  Sir  Robert  Hadfield  (Hadfields. 
Ltd.),  Mr.  Alexander  Johnston  (North  British  Rubber  Company), 
Mr.  Sam  Mavor  (Mavor  &  Coulson,  Ltd.),  and  Mr.  Douglas  Vickers 
(Vickers,  Ltd.).  They  appeal  for  further  co-operation  between 
employer  and  employed,  and  state  that  many  of  the  earnest  attempts 
which  have  been  made  to  this  end  have  failed,  because,  instead 
of  acquiring  experience  and  fostering  a  friendly  atmosphere  by 
dealing  first  with  non-controversial,  though  important,  matters, 
wages,  hours,  and  security  of  tenure  have  been  discus.sed.  The 
worries  of  the  ordinary  worker,  they  point  out,  are  connected  with 
a  wide  range  of  problems — domestic,  social,  mental,  physical. 
These  should  l)e  attended  to,  and  such  matters  as  hours  and  wages 
should  be  left  to  trade  union  and  federation  officials.  Finally  they 
state  that  they  feel  that  the  time  has  come  when  the  burden  of 
maintaining  the  organisation  should  be  shared  by  all  who  have  at 
heart  the  future  well-being  of  industry.  The  society  propounds  no 
pedantic  theory  of  economic  control,  but  attempts  to  deal  in  a 
practical  way  with  industrial  problems  as  it  finds  them  ;  bringing 
to  bear  upon  their  solution  a  new  spirit,  or  rather  the  re.semblance 
of  an  old-world  spirit  of  comradeship  and  humanity,  which,  in  an 
age  of  material  progress,  had  almost  been  forgotten. 


Messrs.  Benn  Brothers  will  publish  early  in  October  a  new 
(fourth)  edition  of  Mr.  Walter  Atkins'  well-known  "  Common 
Battery  Telephony  Simplified."  Telephone  development  is  now 
rapidly  expanding,  and  this  new  edition  has  given  the  author  an 
opportunity  of  revising  the  book,  omitting  all  obsolete  matter  and 
incorporating  modern  practice. 


The   Oppau   Explosion. 

The  recent  explosion  at  the  works  of  the  Badische  Annalen  Soda- 
FABRIK  at  Oppau,  while  distinguished  by  the  tremendous  lose  of  life 
and  destruction  of  property  which  have  accompanied  it,  are  doubly 
unfortunate  in  that  the  cause  of  the  explosion  must,  we  fear,  ever 
remain  unknown.  Accidents  of  this  character  are  unfortunately 
the  accompaniment  of  all  scientific  progress,  and  of  many  industrial 
operations,  but  from  many  of  them  can  be  learned  useful  lessons  for 
future  use.  In  the  Oppau  case,  however,  this  will  be  quite  impos- 
sible. As  is  well  known,  the  Haber  process  which  was  being  carried 
out  at  Oppau  for  the  manufacture  of  nitrogen  products  contains 
many  elements  which  render  the  danger  of  explosions  extremely 
likely.  For  instance,  the  explosion  may  have  occurred  either  in 
the  gas-holders  where  hydrogen  was  kept,  or  in  mass  of  salts  stored. 
For  ammonium  nitrate,  though  not  explosive  in  the  ordinary  sense, 
would  become  so  under  the  powerful  excitation  of  an  initial 
explosion,  and  this  might  well  have  added  to  the  disaster,  seeing 
that  it  is  probable  that  thousands  of  tons  of  this  material  were 
on  the  site. 


MULLARD    RADIO    VALVE    COMPANY.- Correction. 

We  regret  that  in  the  advertisement  of  this  company  published  in 
last  week's  issue  the  patent  number  was  given  in  error  as  15  870/21. 
This  should  be  158  720/21. 
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Electricity   Supply. 

It  has  been  decided  to  light  the  streets  of  Holsworthv  by 
electricity. 

Application  is  to  be  made  by  Eston  Urban  Council  for  sanction 
to  borrow  £62  000  for  an  electric  lighting  scheme. 

Electric  driving  is  to  be  adopted  for  the  pumps  at  Worksop 
Waterworks,  which  are  at  present  driven  by  steam. 

Stirling  Town  Council  have  increased  the  charge  for  electricity 
for  heating  from  2d.  to  3d.  per  unit  as  from  Oct.  1. 

Gl.\sgow  Electricity  Committee  is  purchasing  100  electric  cookers 
of  the  latest  design,  to  be  let  to  consumers  on  hire  or  hire-puichase. 

Redditch  Towni  Council  have  decided  by  a  large  majority  not 
to  receive  and  discuss  a  proposal  for  the  sale  of  the  electricity 
undertaking. 

Epsom  Urban  Council  have  arranged  to  supply  electricity  to  the 
London  and  South-Weetern  Railway  Station  for  a  period  of  five 
years  at  4d.  per  tmit. 

The  new  electricity  station  at  Whitebirk,  Blackbltrn,  is  to  be 
formally  opened  by  Lord  Derby  on  Oct.  21.  The  estimated  cost  of 
the  erection  and  equipment  is  £850,000. 

At  a  meeting  of  Phillack  Urban  Council  a  letter  received  from 
the  Cornwall  Electric  Power  Company  with  reference  to  the  pro- 
posed electric  lighting  at  Hayle  was  referred  to  the  lighting 
committer. 

Melton  Mowbray  Electric  Light  Company  announce  that  owing 
to  the  recent  reduction  in  the  cost  of  coal  a  special  discoimt  of 
10  per  cent,  will  be  allowed  on  all  electricity  used  for  power  and 
heating  after  Sept.  30. 

It  is  stated  that  Ashinqton  Urban  Cotmcil  have  entered  into  an 
agreement  with  an  electric  lighting  company  for  the  lighting  of  the 
district  for  a  period  of  ten  years  at  a  cost  of  £7  040.  The  scheme 
provides  for  703  lamps. 

Although  it  has  not  yet  been  found  possible  to  light  Brighton  on 
the  pre-war  scale,  the  Corporation  Electricity  Undertaking  has 
decided  to  light  all  the  street  lamps  from  dusk  to  midnight.  This 
will  entail  an  additional  £1  800  a  year. 

Bradford-on-Avon  Urban  Council  have  decided  to  take  steps  to 
have  the  Provisional  Order  for  electric  lighting  granted  to  Mr. 
Edwards  cancelled,  owing  to  the  work  not  yet  having  been  carried 
out,  and  Spencer-Moult  on  &  Company,  Ltd.,  have  been  asked  to 
quote  terms  for  supplying  the  town  with  electricity. 

At  a  meeting  of  Che.^dle  and  Gatley  Urban  District  Council 
the  clerk  reported  that  the  Commissioners  desired  an  assurance 
from  the  council  that  if  the  Electricity  Order  applied  for  is  granted, 
the  works  referred  to  in  the  engineer's  report  will  be  proceeded 
with.     It  was  resolved  to  give  the  assurance  asked  for. 

An  agreement  has  been  reached  by  Llandudno  Cotmcil  and  the 
Xorth  Wales  Power  and  Traction  Company  for  the  supply  of  electri- 
city in  bulk  to  the  town.  The  cotmcil  will  lend  £15  000  to  the 
company  for  the  erection  of  the  overhead  transmission  line  from  the 
main,  which  will  run  along  the  coast  from  the  power  station  in  the 
Vale  of  Conway. 

Dr.  W.  I.  Purves.  of  Exeter,  the  holder  of  the  Provisional  Order 
for  the  supply  of  electricity  to  Teignmouth  and  Shaldon.  has  been 
requested  by  Teignmouth  Urban  Council  to  obtain  the  Amending 
Order  so  that  he  can  begin  work  at  Teignmouth  at  once.  It  is  hoped 
that  within  three  years  Dr.  Purves  will  be  able  to  get  Shaldon  also 
lighted  by  electricity. 

The  report  of  the  Electricity  Committee  as  to  the  amount  required 
for  plant  and  mains  during  the  ne.xt  two  years  was  adopted  by 
Norwich  Town  Council  last  week.  It  was  resolved  that  applica- 
tion should  be  made  to  the  Electricity  Commissioners  for  sanction 
to  borrow  £50  785,  to  be  distributed  as  follows  ; — Excess  expenditure 
on  plant  under  the  1919  sanction,  £7  785 :  new  boiler.  £10  000 : 
mains  and  services,  £33  000. 

Another  wages  discussion,  involving  about  2  500  men.  has  arisen 
in  the  Scottish  ei.ectric.al  trade.  The  contracting  employers  pro- 
pose a  further  reduction  of  2d.  an  hour— Id.  on  October  1,  and  Id. 
on  November  1.  The  members  of  the  Electrical  Trades  Union  are 
now  balloting  on  the  employers'  offer,  and  there  are  indications  that 
It  will  be  rejected.  On  May  23  wages  were  reduced  from  2s.  3d.  an 
hour  to  2s.,  after  a  nine  weeks'  strike. 

At  a  special  meeting  of  the  Nenagh  Council  last  week  it  was 
decided  that  unless  the  Nenagh  Gas  and  Electric  Supply  Companv 
complied  with  the  reasonable  request  of  the  Urban  Council  to  light 
the  streets  m  accordance  with  the  new  scheme,  and  also  keep  a 
certain  number  of  lights  switched  on  during  the  night,  the  council 
would  take  steps  to  protect  their  interests  and  restrain  the  company 
from  making  current  for  illuminating  purposes  within  the  town. 

The  advisability  of  lighting  Worcester  streets  on  the  pre-war 
scale  was  discussed  by  the  Watch  Sub-Committee  recently.  As  far 
as  the  electricity  department  was  concerned,  it  was  stated  that  no 
increased  cost  would  be  incurred.  An  increase  of  50  per  cent,  on 
pre-war  rates  was  charged,  whether  the  whole  number  of  lamps  was 
lighted  or  not.  The  position  with  regard  to  the  gas  company  was 
uncertain,  and  it  was  decided  that  before  doing  anvthin<'  further 
this  should  be  ascertained.  '  " 

Navan  (Meath)  Council  has  decided  to  light  the  central  parte  of 
that  town  with  electricity,  which  is  to  be  supplied  from  Messrs. 
Spicer's  batteries.  It  has  been  suggested  that  Messrs.  Spicer's 
premises  be  acquired,   together  with  the  plant,  and  that  customers 


taking  current  from  that  firm  be  taken  over  by  the  corporation. 
The  previous  plan  was  that  the  current  should  be  taken  from 
the  Blackwater  (Mr.  Elliot's)  Saw  Mills.  A  special  committee  is 
now  dealing  with  the  matter. 

It  has  been  agreed  by  Gelligaer  L^rban  Council  and  the  South 
Wales  Electric  Power  Distribution  Company  that  the  council  shall 
not  be  tied  to  the  company  for  thirty  years  on  the  matter  of  supply, 
and  that  if  they  wished  to  generate  their  own  power  the  company 
would  not  object  provided  they  were  allowed  to  act  as  distributors. 
The  company  are  prepared  to  allow  the  council  to  derive  supply 
from  the  Powell  Duffryn  Company  for  the  area  above  Bargoed, 
which  will  involve  a  saving  of  £8  000  in  mains. 

At  a  public  meeting  in  Gosport  last  week  a  resolution  was  passed 
expressing  the  opinion  that  the  Gosport  and  Alverstoke  Electric 
Lighting  Company  was  not  fulfilling  its  statutory  obligations,  in 
view  of  the  number  of  consumers  still  waiting,  and  that  all  con- 
sumers not  connected  should  be  supplied  within  one  calendar  month 
from  that  date;  and  that  a  copy  of  the  resolution  be  forwarded  to 
the  Electricity  Commissioners  in  order  that  the  company  might  b« 
ci>mpelled  to  carry  out  its  statutory  obligations. 

TiSBURY  electric  light  scheme  has  come  to  a  successful  issue,  a 
limited  companv  formed  for  the  purpose  of  lighting  the  town  pro- 
ceeding to  allotment  on  Sept.  19.  Mr.  E.  Doran  Webb  and  Mr. 
W.  W.  Kendall  were  appointed  local  directors,  with  Mr.  Robert 
Lust  as  local  secretary,  the  other  directors  being  Mr.  Pippard  (of 
Messrs.  Edmundson's)  and  Mr.  A.  B.  Randall  (Salisbury  Electric 
Light  Company),  the  latter  also  acting  as  registered  secretary. 
Jlessrs.  Edmundson's  tender  for  the  installation  was  accepted,  and 
it  is  hoped  to  complete  the  work  by  the  end  of  November. 

The  proposals  for  extending  the  output  at  Sttrling  electric 
station  by  receiving  a  bulk  supply  from  Alloa  or  the  Scottish 
Central  Electric  Power  Company  came  before  Stirling  Tow-n  Council 
last  week.  The  Alloa  Town  Council,  it  was  reported,  were  agree- 
able to  come  to  an  arrangement,  and  a  letter  was  submitted  from 
the  Electric  Power  Company  quoting  terms  for  a  bulk  supply. 
It  was  stated  that  Mr.  Robertson,  the  Burgh's  consulting  engineer, 
had  gone  into  the  question,  and  would  report  shortly  on  the  pro- 
posals, it  was  decided  to  await  this  report  before  making  any 
recommendation. 

KiLMALLOCK  RuR.AL  DISTRICT  COUNCIL  received  a  deputation  last 
week  from  ^lessrs.  J.  J.  Power,  solicitor ;  W.  H.  Madden,  D. 
Cussen,  and  T.  Conba,  directors  of  the  local  Electric  Light  and 
Power  Company,  with  regard  to  the  lighting  of  the  town.  Mr. 
Madden,  who  acted  as  spokesman,  said  they  were  sent  there  aa 
a  deputation  to  know  if  the  Council  would  lend  them  monetary 
aid  for  lighting  the  lamps  of  the  town.  Hitherto  the  lamps  were 
kept  lighted  by  one  or  two  benefactors.  After  discussion  it  was 
decided  to  put  consideration  of  the  matter  on  the  agenda  for 
the  next  meeting. 

Walsall  Corporation  Electric  Supply  Committee  acknowledge 
that  the  charges  for  electricity  are  too  high,  especially  for  the 
tramways,  but  have  decided  that  it  is  impossible  to  reduce  the 
prices  at  present.  When  they  have  the  new  generating  set  running 
they  hope  to  be  able  to  do  something.  At  a  recent  meeting  Alderman 
Cope  (chairman  of  the  Tramways  Committee)  said  the  tramways 
undertaking  was  paying  between  £4  000  and  £5  000  a  year  more 
than  they  ought  to  for  electric  current.  Councillor  Talbot  (chair- 
man of  the  committee)  replied  that  unless  the  cost  was  reduced  by 
Christmas  he  '"should  resign  his  job." 

Several  questions  came  up  for  consideration  at  a  recent  meeting 
of  Lynn  Town  Council.  The  Electrical  Engineer  reported  that  the 
makers  of  the  new  turbo  set  were  fitting  an  automatic  vacuum 
breaker  to  all  sets  now  being  turned  out,  and  offered  to  supply 
one  for  £22.  The  Council  instructed  him  to  take  up  the  question 
with  the  makers  and  report  to  the  next  meeting.  It  was  also 
resolved  that  the  main  on  the  Chase  Estate  be  completed  as  arranged 
for.  The  question  of  the  payment  of  a  fee  to  the  Engineer  in 
respect  of  the  recent  extensions  and  additions  to  the  works  was 
considered,  and  adjourned  to  the  next  meeting' for  a  complete 
statement   to  be   delivered  to  the  committee. 

Rochd.ale  Electricity  Committee  propose  a  reduction  in  the  cost 
of  electricity  for  lighting  purposes  from  8d.  to  7d.  per  unit.  They 
also  recommend  that  rents  for  hired  meters  to  all  classes  of  con- 
sumers be  reduced  by  25  per  cent.  The  proposals  follow  the  reduc- 
tion in  the  price  of  coal  and  the  drop  in  w-ages.  The  Electricity 
"Works  Sub-Committee  last  week  paid  a  visit  of  inspection  to  the 
electricity  sub-station  at  the  D.  R.  Cotton  Mills,  Sudden,  which  is 
said  to  be  the  largest  sub-station  in  England.  The  power  for  the 
mills  is  supplied  in  bulk  from  the  Lancashire  Electric  Power  Com- 
pany's station  at  Radcliffe.  and  the  Rochdale  Corporation  have 
expended  about  £30  000  on  transformers  and  other  plant  at  the  sub- 
station. 

SouTKPORT  Electricity  Committee  has  received  150  applications 
for  the  position  of  borough  electrical  engineer.  A  sub-committee 
has  reduced  the  number  to  eight,  and  the  final  selection  will  shortly 
be  made.  At  the  monthly  meeting  of  the  Town  Council,  to  be  held 
this  week,  the  annual  report  of  the  Electricity  Committee  will  be 
presented.  It  shows  a  net  profit  for  the  year  ending  March  31  of 
£1  759.  The  Works  Sub-Committee  of  the  Southport  Electricity 
Committee  have  recommended  a  25  per  cent,  reduction  in  the  elec- 
tricity charges,  in  view  of  the  savings  which  had  been  effected  by 
the  installation  of  new  plant.  The  Electricity  Committee,  however, 
have  deferred  consideration  of  the  matter  until  the  new  engineer 
has  been  appointed. 
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Municipal   Accounts. 

Y\RMOiTH  Corporation  made  a  profit  of  £2  000  on  itc  electricity 
undertaking  last  year,  but  there  was  a  loss  of  £3  000  on  the 
t  ram  ways. 

Bristol  Elcclricitv  Department's  accounts  for  the  year  ended 
March  31  show  a  net  profit  of  £6  864.  The  credit  balance  brought 
forward  from  last  year's  account  was  £6  432.  which,  with  adjust- 
ment of  income  tax  (1919-1920).  £5  403.  gives  an  available  surplus 
of  £18  699.  which  h.-u;  been  appropriated  as  follows  :  E.xpenditure  of 
capital  nature.  £11  663:  new  meters  for  renewals.  £3669;  proposed 
Joint  Electricitv  Authority  (on  account  of  share  of  expenses).  £250; 
depreciation  of  stores.  £1  796.  making  a  total  of  £17  378.  and  leaving 
£1  321  to  be  carried  forward.  The  amount  of  loans  borrowed  !s 
£1  104  778.  of  which  £550  722  has  Ijeen  repaid.  The  number  of 
consumers  increased  by  1  657  to  8  923.  The  total  connections  to  the 
mains  are  equivalent  "to  1 263  485  30  W  lamps,  as  compared  with 
1  094  560  last  vear.  and  the  units  sold  numbered  33  529  417.  an 
increase  of  £4  489  737. 

The  annual  report  of  the  Coventhv  Corpor.4tion  Tr.\3iw.\ys 
Committee  shows  a  deficit  on  the  past  year's  working  of  £13  514, 
which  the  committee  recommends  be  provided  from  the  rates.  The 
number  of  passengers  carried  continued  to  decrease.  In  an 
endeavour  to  meet  the  situation  arising  from  higher  costs  and 
decreased  revenue  the  Id.  minimum  fare  w^as  increased  to  l^d.  on 
May  20,  and  to  2d.  on  October  4.  but  the  increasd  revenue  derived 
was  not  sufficient  to  meet  the  additional  cost  of  operations  for  the 
year.  In  connection  with  the  question  of  increase  of  fares,  the 
committee  emphasise  the  fact  that,  while  there  has  been  an  increase 
in  working  costs  as  compared  with  the  previous  period"  of  211'6  per 
cent.,  the  fares  have  increased  only  by  100  per  cent,  to  passengers 
travelling  one  stage,  and  by  50  per  cent,  to  passengers  travelling 
more  than  one  stage. 

For  the  year  ended  March  31  the  accounts  of  the  St.  Annes-on- 
the-Sea  Electricity  Undertaking  show  total  revenue  £35  833,  total 
expenditure  £27  800.  leaving  a  gross  profit  of  £8  032.  which  is  equal 
to  1176  per  cent,  of  the  capital  outlay  at  the  beginning  of  the  year. 
Interest  and  debt  redemption  charges,  however,  required  £5  506. 
which,  deducted  from  the  gross  profit,  leaves  a  net  result  of  £2  526. 
which  has  been  transferred  to  reserve  fund,  bringing  it  up  to 
£2  951.  During  the  year  £1  761  was  transferred  to  the  credit  of 
the  sinking  fund  from  the  net  revenue  account,  of  which  £176  was 
in  respect  of  interest  on  monies  withdrawn  from  the  fund  for 
redemption  of  debt.  The  amount  of  loan  debt  outstanding  at  the 
close  of  the  vear  was  £37  872.  The  number  of  units  sold  was 
1  847  664.  against  1  522  985,  an  increase  of  324  679.  Consumers 
numbered  2  513,  an  increase  of  304 ;  maximum  demand,  traction 
446  kW.  lighting  807  kW :  maximum  simultaneous  load,  998  kW. 


Institution    Notes. 

The  1921-22  Session  of  the  North-E.\st  Coast  Institution  of 
Engineers  and  Shipbuilders  will  open  on  October  14,  when  Sir  J. 
Noble,  Bart.,  will  give  the  presidential  address. 

The  annual  festival  of  the  Electrical  Trades  Benevolent  Insti- 
TcnoN  will  be  held  on  Wednesday,  Oct.  26.  The  festival  dinner 
will  take  place  at  the  Trocadero  Restaurant,  and  will  be  presided 
over  by  Sir  Tom  Callender.  This  year,  for  the  first  time,  ladies 
will  be  present. 

After  a  long  period  of  discussion  between  the  central  body  and 
branch  committees,  the  Society  of  Technical  Engineers — a  unique 
body,  inasmuch  as  it  represents  an  interest  which  is  neither  of 
capital  nor  of  labour,  but  of  expert  applied  scientific  knowledge — 
has  decided  that  its  objects  fall  into  two  groups — ^those  connected 
with  the  interests  of  individuals  and  of  the  profession,  and  those 
connected  with  the  advancement  of  the  British  engineering  indus- 
tries. The  society  is  atterripting  to  establish  communication  with 
employers  and  with  organised  employees  in  puisuit  of  these  objects. 
and.  while  not  associating  itself  wath  the  labour  movement  officially 
in  search  of  improved  conditions  of  service,  it  will  earnestly  seek  to 
find  some  means  of  co-operation  with  the  unions  of  manual  workers 
in  its  efforts  to  secure  the  advancement  of  the  Empire's  engineering 
industries. 


Trade   Boards   Committee. 

The  Committee  ai'I'Ointed  bv  Dr.  Macna.mara,  Minister  of  Labour, 
■  to  inquire  into  the  working  and  effects  of  the  Trade  Boards  Acts, 
and  to  report  what  changes,  if  any,  are  required,"  will  be  : — 

Viscount  Cave  (president).  Lord  Weir  of  Eastwood,  Dame 
Adelaide  Anderson  (late  H.M.  Chief  Woman  Inspector  of  Factories), 
Dame  Edith  Lyttelton.  Mr.  James  Bell  (secretary  of  the  Oldham 
Weavers'  Association,  and  M.P.  for  the  Ormskirk  Division  of  Lan- 
cashire), Mr.  W.  T.  Layton  (director  of  the  National  Federation  of 
Iron  and  Steel  Manufacturers),  Sir  Arthur  Pease,  Mr.  E.  L. 
Poulton  (chairman  of  the  Parliamentary  Committee  of  the  Trade 
Unions  Congress),  Mr.  A.  Pugh  (secretary  of  the  Iron  and  Steel 
Trades  Confederation),  Mr.  A.  MacCallum  Scott,  M.P.  for  the 
Bridgeton  Division  of  Glasgow.  Mr.  H.  D.  Hancock,  of  the 
Ministry  of  Labour,  will  act  as  secretary. 


Electric   Traction. 

Halifax  Tramways  Committee  have  sanctioned,  subject  to  the 
Town  Council's  approval,  extensions  to  the  tram-shed  at  an  esti- 
mated cost  of  £11  000. 

It  is  stated  that  Newcastle  Corporation  Tramways  Committee 
have  decided  to  effect  a  reduction  in  the  men's  wages  in  order  to 
keep  the  system  going. 

The  removal  of  the  electric  standards  in  Great  Western-road,  from 
the  centre  to  the  side  of  the  road,  was  again  discussed  at  a  meet- 
ing last  week  of  the  Glasgow  Tramways,  Watching  and  Lighting 
Committees.  The  vote  was  taken,  with  the  result  that  thirty-four 
voted  against  the  removal,  and  thirty  in  favour  of  it. 

Mr.  Pilcher,  manager  of  Edinbttrgh  tramways,  has  prepared  a 
scheme  for  submi£sion  to  the  Tramways  Committee  which,  if 
adopted,  will  give  an  appreciable  extension  of  most  of  the  present 
penny  and  twopenny  stages.  No  actual  cash  reductions  are  pro- 
posed. The  present  average  length  of  the  penny  stage  is  941  yards, 
and  it  is  proposed  now  that  these  should  be  increased  to  an  average 
of  1 127  yards. 

Three  electric  vehicles  competed  in  the  Liverpool  Commercial 
Motor  Users'  P.^rade,  held  on  Saturday.  The  first  prize  was  won 
by  a  six-ton  electromobile  lorry,  belonging  to  Messrs.  Tate  &  Lyle, 
Ltd.,  of  Liverpool  and  London.  This  vehicle  had  I.  M.  V.  7  Iron- 
clad Exide  batteries,  and  is  employed  daily  in  carrying  sugar 
between  the  docks  and  the  refineries.  The  other  two  vehicles  were 
Ward  electrics,  owned  by  Messrs.  J.  Blake  &  Company,  and  used  on 
postal  services. 

On  ^londay  next  extensive  improvements  on  all  branches  of  th? 
Undergrol'nd  Eailways  are  to  come  into  operation.  The  last  train 
(except  on  the  City  and  South  London)  will  leave  central  stations  at 
12.30  instead  of  at  midnight,  longer  and  more  frequent  trains  will 
be  iised  during  rush  hours,  and  there  will  be  a  general  speeding-up. 
with  more  non-stop  trains.  Several  more  through  trains  are  to  lie 
put  on  to  Southend  from  the  District,  Railway,  and  all  station^. 
except  four,  are  to  be  open  all  day  on  Sundays. 

In  our  issue  last  week  we  stated  that,  after  considerable  discus- 
sion, an  amendment  was  carried  by  Sunderland  Town  Council  to 
accept,  against  the  recommendation  of  the  Tramways  Committee, 
the  English  tender  for  tram  rails,  fishplates,  &c.,  in  spite  of  the  fact 
that  the  foreign  tenders  were  much  lower,  and  the  rails.  &c.,  had 
proved  to  be  superior  to  those  of  British  make.  The  Tramways 
Committee  have  since  held  a  special  meeting,  and  have  decided 
to  re-submit  the  original  recommendation  that  the  foreign  tender  he 
accepted.  Specimen  sections  of  rails  were  submitted  for  the  inspec- 
tion of  the  committee,  and  the  comparison  was  strongly  in  favour 
of  the  foreign  rail.  A  section  of  a  foreign  rail  which  had  been  in 
use  since  the  track  was  laid  twenty-one  years  ago  was  found  to  be 
only  about  half  worn  away,  with  still  a  good  deal  of  life  left, 
whereas  an  English  rail  put  down  only  about  two  months  ago  was 
seen  to  be  already  showing  distinct  signs  of  wear. 

A  new  method  of  making  secure  joints  of  tramways  rails  has 
recently  been  introduced  in  Sheffield,  and  tested  with  success  on 
the  Abbeydale  route.  It  does  its  work  without  the  use  of  bolts 
or  nuts,  and  is  simply  a  welding  process  throughout.  In  the  new' 
process,  fishplates  of  14  in.  are  used  which  fit  tight  between  the 
web  and  flange  of  the  rail.  The  plates  (which  are  of  specially 
selected  st'cel,  made  by  Messrs.  Cammell.  Laird  &  Company,  Ltd.)  are 
grooved  on  the  top  and  bevelled  at  the  bottom.  One  of  these  is 
placed  on  either  face  of  the  rail,  and  forced  into  close  contact  with 
the  rail  by  powerful  cramps,  which  hold  it  in  position  until  the 
edges  can  be  welded.  The  plate  is  welded  to  the  rail,  top  and 
bottom.  A  sole  plate,  fixed  underneath  the  rail,  supports  the  joint 
and  gives  it  a  strong  foundation.  The  device  is  to  a  large  extent 
due  to  the  ingenuity  of  Alderman  H.  BoUon,  a  member  of  the 
Sheffield  City  Council,  who  has  patented  it.  but  is  allowing  the 
Sheffield  Corporation  the  free  use  of  the  process,  which,  it  is 
claimed,  makes  for  the  stability,  durability,  and  cheapness  of  the 
joints.  Sample  joints  were  submitted  to  severe  tests  of  the 
'  crow  "  and  "  tup  "  type,  and  withstood  them  \^ry  successfully. 

The  North-Eastern  Railway  Company  have  received  tenders  for 
their  new  standing  sheds  for  the  Tyneside  electric  cars  at  Gosforth, 
and  will  proceed  to  let  the  contracts  in  the  next  few  days.  The  total 
expenditure  on  the  new  sheds  will  amount  to  between  £200  000  and 
£250  000.  exclusive  of  the  site,  which  was  purchased  some  two  years 
ago.  Our  readers  will  remember  that  the  car  sheds  at  Heaton,  in 
which  the  electric  train  stock  was  stored,  were  burnt  down  some 
time  ago.  They  were  more  or  less  temporary  sheds,  and,  the  "  York- 
shire Post  "  states,  inadequate  to  hold  all  the  stock,  and  there  was 
no  room  on  the  site  for  extension.  Plans  for  the  new  buildings  have 
been  prepared  by  the  company's  architect  to  provide  standing  for 
120  vehicles.  The  buildings  will  have  steel  framework  structure,  and 
the  panels  filled  in  with  brickwork.  They  are  720  ft.  long  by  245  ft. 
wide,  all  under  one  roof.  The  roofs  are  partly  glazed,  the  remaining 
portions  being  of  corrugated  asbestos  sheets.  The  sheds  are  divided 
into  four  bays  carrying  ten  roads,  each  road  being  furnished  with 
an  examination  pit.  Attached  to  the  standing  shed  is  a  repair  block 
28  ft.  high,  with  two  roads,  and  this  is  fitted  with  a  traverser  crane 
t^pable  of  lifting  the  heaviest  vehicle  used.  The  repair  block  com- 
prises a  repair  shop.  300  ft.  by  60  ft.,  armature  and  electric  fitter's 
shop,  sub-gener.-iting  station  for  working  the  sheds,  and  premises, 
a  boiler-house,  &c.  The  travelling  service  for  the  Tyneside  electric 
railways  is  on  the  third-rail  system,  but  as  the  cars  enter  the  shed 
they  will  have  trolleys  attached,  and  all  movements  will  be  operated 
by  the  overhead  system. 
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Personal   and   Appointments. 

Mr.  W.  E.  Robson,  who  is  retiring  after  thirty-nine  years' 
service  from  the  staff  of  the  West^ern  Union  Cable  Company,  Pen- 
zance, has  been  presented  by  his  colleagues  with  a  silver  salver. 

Mr.  Edgar  Nutt.ill  has  been  appointed  out  of  200  applicants  as 
junior  charge  hand  in  the  electricity  department  at  Torquay.  Mr. 
Nuttall  has  filled  a  similar  position  at  Burnley  Electricity  Works, 
where  he  has  been  employed  for  seven  years. 

Mr.  J.  B.  Tyrrell  has  recently  been  elected  vice-president  and 
chairman  of  the  Engineering  Section  of  the  American  Association 
for  the  Advancement  of  Science.  The  annual  meeting  of  the  associa- 
t  ion  will  be  held  in  Toronto  in  December  next. 

Mr.  Joseph  Savage,  power  station  superintendent  in  the  Paisley 
electricity  department,  who  is  leaving  to  take  up  an  important 
position  with  the  St.  Helen's  Corporation,  has  been  presented 
with  an  aneroid  barometer  by  the  staff  and  employees  at  Paisley. 

Mr.  Frank  Avtun,  who  is  retiring  from  the  position  of  eiectiical 
engineer  and  tramways  manager  to  th«?  Ipswich  Corporation,  and 
joining  the  firm  of  Ransomes,  Sims  &  Jefferies,  Ltd.,  of  Ipswich,  as 
joint  managing  director,  has  been  presented  by  his  old  staff  with 
a  leather-bound  illuminated  volume  containing  the  signatures  of 
employees  (300  in  all)  of  the  various  departments. 

Although  the  official  annoimcement  of  the  appointment  has  not 
yet  been  made,  it  is  understood  that  Mr.  Charles  B.  Collett,  who 
for  the  past  two  years  has  acted  as  deputy  chief  mechanical  engineer 
of  the  Great  Western  Railw-ay,  will,  upon  the  retirement  of  Mr. 
G.  J.  Chtjrchwood  in  December,  act  as  the  chief  mechanical 
engineer  of  the  company. 

The  officials  and  staff  of  St.  Annes  Electric  Tramways  met  last 
week  for  the  presentation  of  a  gold  watch  and  smoker's  outfit  to 
their  traffic  manager,  Mr.  G.  W.  Wood,  in  recognition  of  twenty- 
three  years'  service.  Mr.  H.  W.  Laing.  general  manager,  presided, 
and  Mr.  J.  J.  Wilkinson  made  the  presentation  as  the  oldest  member 
of  the  traffic  staff,  supported  by  Mr.  E.  Snowden. 

Hammersmith  (London)  Electricity  Committee  have  appointed 
Mr.  C.  H.  Webster,  of  Surbiton,  as  mains  engineer,  at  a  salary  of 
£411  12s.,  in  the  place  of  Mr.  Jordan,  resigned,  and  have  also 
appointed  Mr.  A.  G.  Olds  as  clerk  of  works  in  connection  w'' 
plant  extensions  at  the  electricity  works,  at  £6  per  week.  The 
Committee  also  recommend  that  Mr.  J.  A.  West,  engineer-in-charge, 
be  promoted  to  boiler-house  superintendent  at  £675  4s.  9d.  per 
ainium. 

Mr.  Albert  E.  Webb,  B.Sc,  A.M. Inst. C.E.,  has  been  appointed 
senior  assistant  in  the  Department  of  Civil  and  Mechanical 
Engineering  at  University  College,  in  succession  to  Mr.  H.  P. 
Pkilpot,  who  resigned  in  July  on  being  appointed  Professor  in  the 
Finsbury  Technical  College.  Mr.  Webb  has  been  for  ele\ien  years 
with  Messrs.  Vickers,  Ltd..  Barrow-in-Furness,  where  he  became 
assistant  chief  designer  and  chief  draughtsman.  He  will  begin  his 
duties  in  October. 

A  partnership  is  announced  between  Sir  Charles  Bright.  Mr. 
A.  Seabrook,  consulting  engineer  (late  chief  engineer  and  general 
manager  to  the  St.  Marylebone  (London)  and  other  electric  supply 
undertakings),  Mr.  A.  J.  Stubbs  (late  assistant  engineer-in-chief  to 
H.il.  Post  Office),  and  Lieut. -Col.  H.  Woodall  (director  and  con- 
sulting engineer  of  gas  and  water  companies),  under  the  style  of 
Sir  Charles  Bright  and  Partners,  consulting  engineers."  w-ith 
offices  at  146,  Bishopsgate,  E.C.  2. 

On  the  occasion  of  the  twentieth  anniversay  of  Rotherham  Elec- 
tricity Works  and  of  IVfR.  E.  Cross's  control,  the  staff  presented 
him  with  a  gold  watch,  and  Mrs.  Cross  with  a  gold  wristlet  watch. 
Aid.  D.  L.  Winter,  the  chairman  of  the  Corporation  Electricity 
Committee,  who  made  the  presentation,  said  the  undertaking  was 
now  one  of  the  largest  in  the  kingdom.  In  the  summer  of  1901  they 
opened  a  little  power-station  generating  250  kW.  To-day  the  super- 
power-station represented  7  500  kW. 

Members  of  the  Victoria  Works  Athletic  Club  (emplovees  of 
Johnson  &  Phillips,  Ltd.,  Charlton)  held  a  fancy  dress  daiice  and 
carnival  in  the  club  buildings  on  Thursday  evening,  Sept.  22,  to 
celebrate  the  first  anniversarv  of  the  opening  of  the  buildings.  The 
president,  ifr.  H.  J.  Sheppard.  presented  the  Blundell  Maple 
Shield  and  Medals  to  the  club  football  team,  as  winners  of  the 
Eastern  Section  of  the  Southern  Suburban  League,  1920-21.  Mr.  C. 
Stewart  afterwards  presented  the  senior  and  junior  departmental 
cricket  cups  and  medals  to  the  winners,  the  switchgear  and  tele- 
graph departments  respectively.  Prizes  -svere  awarded  during  the 
evening  for  the  best  fancy  dresses  (ladies'  and  gentlemen's).  The 
music  was  provided  by  the  club  string  orchestra. 

In  our  issue  of  August  26  we  announced  that  Mr.  E.  Brontman. 
electrical  engineer  and  contractor,  assisted  by  various  well-known 
manufacturers,  would  give  a  lecture  and  demonstration  at  St. 
Peter's  Hall,  Bournemouth,  on  October  5.  At  the  request  of  the 
firms  concerned,  it  has  been  decided  to  hold  the  exhibition  for  six 
days,  ajid  the  hall  has  accordingly  been  engaged  for  a  further  five 
days.  Amongst  other  things,  demonstrations  will  be  given  of 
electrical  cooking,  and  as  food  must  be  cooked  Mr.  Brontman  has 
hit  on  the  happy  idea  of  feeding  the  children  of  the  local  unem- 
ployed who  are  most  in  need,  and  has  secured  the  co-operation  of 
many  of  the  residents  and  clergy  with  regard  to  the  selection  of 


the  children  and  the  collection  and  distribution  of  the  food.  Mr. 
J.  Beckett,  the  champion  boxer,  has  consented  to  open  the  evening 
proceedings. 

Mr.  Leonard  Andrews,  M.Inst.C.E..  M.I.E.E. ,  informs  us  that 
the  work  he  has  been  carrying  out  for  Messrs.  Johnson,  Matthey,  & 
Company  during  the  past  three  years  (viz.,  the  equipment  of  three 
of  their'  factories  with  new  and  modern  machinery)  is  now  practi- 
cally completed,  and  he  has  come  to  an  arrangement  with  them  which 
permits  of  his  imdertaking  other  private  work,  and  provides  for 
their  continuing  to  retain  his  services  in  a  consultative  capacity. 
Since  resigning  his  appointment  of  borough  electrical  engineer  of 
Hastings  some  nineteen  years  ago,  Mr.  Andrews  has  aimed  at  getting 
the  greatest  possible  variety  of  engineering  and  commercial  experi- 
ence, both  in  this  country  and  abroad,  with  the  ultimate  object  of 
qualifying  to  practise  as  a  consulting  engineer,  and  he  has  now- 
started  an  office  for  this  purpose  at  104,  Victoria-street.  West- 
minster. S.W.  1   (telephone.  Victoria  6100  and  Pinner  147). 


Wireless   Notes. 

The  seventy-fifth  anniversary  of  the  introduction  of  the  telegraph 
into  Belgium  was  celebrated  in  Brussels  on  Sunday. 

Regular  work  at  Leafield  Wireless  Station,  the  British  end  of 
the  Imperial  Wireless  Chain,  which  was  formally  opened  by  the. 
Postmaster-General  on  Aug.  18.  will  be  started  to-morrow 
(Saturday). 

Mr.  Evelyn  Cecil,  M.P..  chairman  of  the  Select  Committee  on 
the  Telephone  Service,  is  making  a  short  stay  in  Berne  in  connection 
with  the  committee  inquiry.  NIk.  W.  W.  Cook,  the  assessor  to  the 
committee,  has  left  for  Canad.a  and  the  United  States  to  report  on 
the  conditions  there. 

In  a  letter  to  the  "  Times  "  Mr.  Robert  Donald  -suggests  that 
there  could  be  no  better  way  of  finding  useful  and  necessary  labour 
for  miemployed  men  than  by  the  erection  of  wireless  stations,  in 
connection  w'itb  the  Imperial  Wireless  Chain,  which  would  employ 
engineers,  brass  founders,  electricians,  and  other  skilled  workers.  a,s 
well  as  builders'  labourers. 

The  RESERACH  WORK  in  connection  with  the  Engineers'  Depart- 
ment of  the  G.P.O.  is  to  be  done  in  future  at  Dollis  Hill.  Disused 
army  huts  have  been  put  up  on  a  site  acquired  before  the  war,  and 
later  a  permanent  building  will  be  erected.  The  wireless  brajtch  of 
the  Department  will  remain  at  St.  Martin's-le-Grand.  but  there 
will  be  an  installation  for  its  experiments  at  Dollis  Hill. 

A  NEW  TELEPHONE  EXCHANGE,  to  be  known  as  Minories.  was 
opened  on  Saturday  at  98,  Mansell-street,  Minories,  London,  E. 
It  has  a  capacity  of  2  000  lines,  and  within  two  or  three  minutes 
800  subscribers  on  Avenue  Exchange  and  a  number  from  London 
Wall  and  Bank  exchanges  were  switched  on  to  Minories,  where 
they  were  informed  of  the  change  and  their  new  number. 

At  a  meeting  of  the  Highlands  Reconstruction  Association  in 
Inverness  on  Saturday  the  question  of  telephone  facilities  in  the 
Highlands  was  discussed,  and  the  Right  Hon.  Ian  Macpherson. 
M.P..  Minister  of  Pensions,  stated  that  he  had  seen  the  Postmaster- 
General  with  a  view  to  the  post  office  utilising  the  existing  telephone 
poles  which  had  been  erected  by  the  Admiralty  during  the  war,  and 
he  was  hopeful  that  something  would  be  done. 


Educational. 

The  Massachitsetts  Institute  of  Technology  will  receive  the 
sum  of  $1  000  000  under  the  will  of  the  late  Frances  Appleton  Foster, 
of  Weston,  Mass. 

A  school  of  instruction  in  radiography,  radiotherapy,  and 
ELECTROTHERAPY'  has  been  opened  at  King's  College  Hospital.  The 
classes  are  under  the  supervision  of  Dr.  Knox  and  Dr.  Colwell.  and 
the  course  includes  general  elementary  physics,  electricity,  anatomy, 
and  photogi'aphy. 

The  Cleveland  Technical  Institute  was  opened  at  Middles- 
brough last  week  by  Sir  Charles  Parsons.  The  institute  is  not  a 
technical  college — though  it  is  hoped  that  there  w-ill  be  one  in 
Middlesbrough  one  day — but  is  a  place  where  all  who  are  interested 
in  local  industi-y  may  foregather  and  exchange  notes.  It  is  not 
intended  for  those  who  are  in  the  position  of  pupils,  but  for  those 
who  are  engaged  in  the  direction  of  industry,  and  who  desire  to 
perfect  their  knowledge  of  it. 

During  the  coming  session  Ringsend  Technical  School  (Co. 
Dublin)  are  introducing  day  courses  in  mechanical  and  electrical 
workshop  practice.  Instruction  will  be  given  in  installing  electric 
lighting  and  power  plants  suitable  for  country  houses  and  fai-ms  ; 
wiring  and  installing  of  engine  ignition  systems  and  of  motor-car 
lighting  and  starting  systems  ;  and  in  dismantling  and  reassembling 
magnetos.  An  important  feature  in  connection  with  the  school  is 
the  preparatory  day  school  for  boys  who  wish  to  lake  up  as  a 
career  electrical  engineering,  telegraphy,  or  telephony,  &c.  A  course 
of  instruction  extending  over  two  years  has  been  arranged.  Boys 
leaving  the  school  after  completing  this  course  and  entering  appren- 
ticeship are  expected  to  continue  their  studies  in  the  evening  classes. 
A  supplementary  third  year  has  also  been  arranged  for  those  who  can 
avail  themselves  of  it.. 


424 


The  Electrician. 


September  30,  1921 


Business   Items,  &c. 

Messrs.  Cutter,  Roberts  &  Company  have  commenced  business 
as  electrical  engineers,  at  7,  New-street,  Heme  Bay. 

Barimah,  Ltd.  announce  the  opening  of  a  branch  factory  at  134, 
West  George-lane,  Glasgow. 

At  the  request  of  Capt.  William.s,  biologist  to  the  Shackleion- 
RowETT  Expedition,  a  100  c.p.  "  Pointolite  outfit  has  been  pro- 
vided for  his  use  by  the  Edison  Swan  Electric  Company,  Ltd. 

Berrv's  Electric-.  Ltd..  installed  a  "Magical"  electric  fire 
(Berrv's  Patent)  in  the  Ward  Room  of  the  "  Quest."  Masta  fuse- 
switch  gear  is  also  installed  for  controlling  the  entire  electric  heating, 
lighting,  power,  and  wireless  equipment  of  the  ship. 

Mr  Archib.^ld  Ca.mpbeix,  representative  of  the  Swiss  Insulating 
Works  Ltd  ,  of  Bi-etonbac.  is  now  conducting  the  agency  from 
8.  Wol'seley-road.  Loudon,  N.  8  ('phone  Hornsey  2601),  instead  of 
27.  Chancery-lane,  W.C.   2. 

The  British  Electrical  Development  .Association.  84,  Kingsway. 
W  C.  2.  has  a  large  collection  gf  lantern  slides  dealing  with  the 
generation,  distribution,  and  use  of  electricity  for  industrial,  busi- 
ness and  home  purposes.  Mr.  J.  W.  Beauchamp,  the  director,  will 
be  glad  to  hear  from  those  who  wish  to  obtain  the  use  of  slides  for 
lecture   purposes  during  the  coming  winter. 

The  development  department  of  that  go-ahead  city,  Cardiff. 
loses  no  chance  of  keeping  the  claims  of  municipality  in  the  fore- 
ground. It«  latest  effort  is  a  booklet,  whose  object  is.  by  its 
contents,  to  induce  manufacturers  and  others  to  establish  their 
works  in  the  district.  One  great  argument  in  favour  of  this  course 
is  that  electricity  for  both  power  and  light  is  cheap,  and  any 
quantity  can  be  supplied,  while  owing  to  the  dock  facilities  export 
trade  is  facilitated  and  the  importer  is  kept  in  direct  touch  with 
the  large  consuming  population  in  the  immediate  vicinity.  Those 
interested  in  the  matter  should  write  to  Mr.  T.  W.  D.  Smith,  iha 
Development  Agent,  at  the  City  Hall.  Cardiff,  for  a  copy  of  the 
booklet,  in  which  these  arguments  are  made  the  most  of. 

Imperial   Notes. 

Electric  street  lighting  has  been  adopted  in  and  between  Bel- 
grave  and  TJpwET  (Victoria). 

The  Electrolytic  Zfnc  Company  of  Australia  has  completed  a 
contract  with  the  Board  of  Trade  by  which  the  company  will  receive 
750  000  tons  of  concentrates  and  slimes. 

According  to  the  Board  of  Trade  Journal  there  are  125  heat,  light 
and  power  establishments  in  New  Zealand,  employing  4  984  people. 
The  Dominion  has  an  area  of  104  000  square  miles,  as  compared  with 
the  121,000  square  miles  of  Great  Britain  and  Ireland,  and  a  popu- 
lation in  1916  numbering  over  1099  499,  as  compared  with  about 
45  000  000. 

A  long-distance  wireless  otttfit.  capable  of  taking  messages  at 
the  maximum  distance  of  12  500  miles,  has  been  manufactured  by 
an  Au.stralian  firm  to  the  order  of  Perth  Observatory.  The 
instrument  measures  30  in.  by  18  in.,  and  covers  all  ranges  of 
Hertzian  wave  lengths  from  600  to  23  000  metres.  It  will  be  capable 
of  taking  messages  from  the  American  station  at  Annapolis  without 
interference  from  the  Applecross  installation. 

Of  the  134  211  people  employed  in  industrial  establishments  in 
Soi-TH  Africa.  5  779  are  engaged  in  heat,  light  and  power  works. 
The  iron  and  steel  industry  has  developed  considerably  during  the 
last  few  years.  Steel  rails,  reinforcing  steel  rods  and  bars,  and 
lighter  .sections  have  been  rolled  in  the  Transvaal,  steel  shoes  and 
dies  for  the  ^old  mines  have  been  cast  locally.  Tip  to  the  present 
most  of  this  work  has  been  done  bv  working  up  scrap  in  electric 
and  other  furnaces,  but  large  developments  in  the  production  of 
pig  iron  and  steel  on  a  commercial  scale  from  local  ore  are.  it  is 
reported,  pending,  three  undertakings  of  this  nature  being  in  various 
stages  of  preparation. 

The  "  Manchester  Guardian  Commercial,"  discussing  the  forma- 
tion of  a  NEW  firm  of  merchant  bankers  under  the  title  of  the 
Trans-European  Company,  says  :  From  the  composition  of  the  board, 
which  includes  prominent  members  of  the  staff  of  the  Great  Eai^tern 
and  Canadian  Pacific  Railways,  the  nature  of  the  business  of  the 
new  company  is  not  difficult  to  conjecture.  It  is,  in  fact,  under- 
stood that  the  company  was  formed  with  the  object  of  acquiring  a 
share  in  German  railway  interests,  and  that  a  participation  in  the 
German  restaurant  and  sleeping-car  company,  "  Mitrota."  has  been 
acquired.  Already  considerable  friction  with  the  Cie.  International 
des  Wagon-Lits,  in  which  French  and  Belgiuin  interests  are  im- 
portant factors,  has  been  experienced  bv  the  Mitropa  Company, 
the  chairman  of  which  is  the  president  of  the  Deutsche  Bank.  To 
what  extent  this  new  move  is  the  first  step  in  the  working  out,  under 
joint  German  and  British  auspices,  of  the  pre-war  German  concep- 
tion of  the  Berlin  to  Bagdad  railway  system  is  yet  to  be  seen. 
The  financial  position  of  the  Wagon-Lits  Company  is  understood 
to  be  by  no  means  a  strong  one,  and  the  fiL'ht  for  supremacy,  which 
may  now  be  expected,  must  provide  an  interesting  sequel.  What- 
ever the  result  may  be.  if  the  new  move  contributes  even  in  a 
small  degree  to  a  greater  unification  of  transport  facilities  through 
Central  Europe,  good  will  have  been  achie^■ed. 


Foreign    Notes. 

An  international  exhibition  for  metallurgical  manafacturers, 
organised  by  the  Leaofe  of  METALLrRGic  Industries  of  Flanders, 
is  to  be  held  at  Ghent  in  1923. 

The  Netherlands  East  Indian  Trade  Fair  Association  have  decided 
that  the  Third  Fair  at  Bandoeng,  which  will  take  place  in  the 
latter  part  of  September,  1922,  shall  be  international.  Plans,  appli- 
cation forms,  and  scales  of  charges  may  be  obtained  on  application 
to  the  Secretary,  Vereeniging  Ned.  Indische  Jaarbeurs,  Mena- 
dostraat,  Bandoeng  (Java). 

American  trade  with  China  is  growing  by  leaps  and  bounds. 
The  following  increases  are  indicative  of  the  general  situation  in 
most  manufactures  : — Electrical  materials  exported  to  China  in  1913 
were  valued  at  179  079  Hk.  Tls.,  in  1920  they  had  risen  to 
2  012  397  Hk.  Tls.  ;  the  figures  for  machinery  during  the  same  period 
were  1  244  044  Hk.  Tls.,  and  10  134  195  respectively,  and  for  motor- 
cars and  motor  vehicles  148  038  Hk.  Tls.  in  1913,  against 
2  339  269  Hk.  Tls.  in  1920. 

Although  the  use  of  electric  power  in  the  oil  fields  is  com- 
paratively recent,  the  "  Electrical  World  "  reports  that  numerous 
fields  are  now  using  this  motive  power,  especially  in  California, 
where  the  San  Joaquin  Light  and  Power  Corporation,  of  Fresno,  is 
supplying  energy  to  a  number  of  wells.  The  flexibility  of  the 
electric  drive  is  such  that  electric  power  can  be  employed  without 
changing  any  of  the  old  rigging,  except  the  size  and  arrangement 
of  the  engine  house.  Dehydration  of  oil  is  also  being  accomplished 
electrically. 

Good  results  are  said  to  have  been  attained  at  the  three  principal 
Germ.^n  fairs — Leipzig,  Konigsberg,  and  Breslau.  The  Associa- 
tion of  German  Machine  Tool  Manufacturers  were  not  represented 
at  the  Leipzig  fair,  but  it  is  thought  they  will  not  repeat  the 
experiment  of  keeping  out  in  future.  The  Krupp  concern,  on  the 
other  hand,  put  in  an  appearance  for  the  first  time,  and  good 
business  is  said  to  have  resulted  in  fittings,  small  electro  motors,  and 
equipment  for  auto-oxygenous  welding.  Not  much  business  was 
done  at  Konigsberg  with  reference  to  electrical  supplies. 

Consequent  on  the  suspension  of  payment  of  the  Banque  Indus- 
trielle  de  Chine,  which  held  the  French  shares,  the  board  of  directors 
of  the  Peking  Tramway  Company  has  petitioned  the  Government  to 
cancel  the  Sino-French  agreement  in  connection  with  the  formation 
of  the  organisation,  so  that  it  may  be  converted  into  a  purely  Chinese 
enterprise.  The  Ministry  of  Finance  has  appropriated  $50O  000  for 
Government  shares  so  as  to  enable  the  work  to  continue  without 
interruption.  The  Ministry  of  Foreign  Affairs  is  negotiating  with 
the  French  authorities  to  secure  the  cancellation  of  the  agreement. 

Mr.  W.  G.  Wickliam,  H.M.  Senior  Trade  Commissioner  in  South 
Africa,  is  engaged  on  an  official  tour  of  this  country  for  the  purpose 
of  discussing  with  firms  the  possibilities  and  conditions  of  United 
Kingdom  trade  with  the  Union  of  South  Africa.  He  will  be  in 
Leeds  from  Oct.  3-5.  and  in  Bradford  from  Oct.  6-11. 
Firms  in  these  centres  desiring  to  interview  Mr.  Wickham  should 
communicate  immediately  with  the  secretary  of  their  local  Chamber 
of  Commerce.  Arrangements  to  visit  other  industrial  centres  will 
be  notified  in  due  course. 

Mr.  H.  H.  Fox,  H.M.  Commercial  Counsellor  at  Shanghai,  in  a 
communication  to  the  Department  of  Overseas  Trade,  points  out 
the  futility  of  British  manufacturers  sending  catalogues  to  China 
in  which  no  prices  are  given.  He  gives  as  an  example  a  case  which 
recently  occurred,  in  which  the  Chinese  owner  of  extensive  offices 
was  greatly  interested  in  illustrations  of  an  appliance  for  cleaning 
the  int-eriors  of  large  buildings.  Not  even  an  approximate  figure 
could  be  given,  and.  although  the  price  was  telegraphed  for,  it  is 
more  than  probable,  he  points  out,  that  by  the  time  the  information 
is  received  the  owner  of  the  offices  will  have  lost  all  interest  in  the 
appliance,  and  an  order  will  have  been  lost  to  a  British  firm. 


Standard  Tramway  Axles. 

A  British  Standard  Specificatioii  for  Tramway  Axles  has  been 
published  by  the  British  Engineering  Standards  Association,  and 
should  be  of  considerable  benefit  both  to  Tramway  undertakings 
and  manufacturers. 

This  specification  follows  very  closely  the  lines  of  the  revised 
British  Standard  .Specification  for  Railway  Carriage  and  Waggon 
Axles  (with  analysis),  wliich  is  included  in  Part  1  of  the  new  edition 
of  Report  Xo.  24.  A  percentage  of  0'05  of  phosphorus  or  sulphur 
is  permitted  in  tlie  steel  as  in  the  case  of  the  railway  axle  specifica- 
tion, but  for  the  manufacture  of  tramway  axles,  no  particular  process 
of  .steel-making  is  specified.  Falling  weight,  tensile  and  cold  bend 
tests  are  required,  the  latter  being  for  use  only  where  the  order  is 
for  a  number  of  axles  under  fifteen,  when  it  is  to  take  the  place  of 
the  falling  weight  test.  A  diagram  is  included  illustrating  tJie 
-method  of  performing  the  cold  bend  test.  Normalising  (of  which 
a  definition  is  given)  or  oil-treating  is  specified,  the  choice  to  lie 
with  the  purchaser. 

The  specification  may  be  obtained  from  the  offices  of  the  British 
Engineering  Stan<lards  Association,  28,  \'ictoria  Street,  S.W.I,  or 
Crosby,  Lockwood  &  .Son,  Stationers'  Hall  Court.  E.C.4  .  price  Is.  2d. 
post  free. 
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UNITED    KINGDOM.  . 

Edinburgh  Corporation.  October  10.— Electric  light,  wiring, 
and  fitting  of  the  City  Collector's  offices.  Particnlars  from 
the  City  Engineer,  Dewar-place,  Edinburgh. 

LonOHBOROUGH   CORPORATION.       (a)    OCTOBER  31,    (b)    OCTOBER   17.— 

(a)  steam-raising  plant;  (b)  high  and  low  pressure  mains  networks. 
Particulars  from  IMr.  C.  H.  Wordingham,  at  7,  Victoria-street, 
WfStminster,  S.W.  1 :  or  11,  Moseley-street,  Manchester. 

NoTTiNGH.\M  Corporation.  October  21. — For  North  Wilford 
Power  Station:  [a)  Three  10  000  kW  turbo-alternators  (for  1500 
r.p.m.),  with  e.xciters,  condensers,  auxiliary  plant.  &c.,  and  one 
1 000  kW  turbo-generator  alternator,  with  condenser,  au.xiliary 
plant,  &c.  ;  and  (6)  six  water-tube  boilers,  with  mechanical  super- 
heaters, forced-draught  fans,  &c.  Specifications,  &c.,  from  Messrs. 
Preece,  Cardew  &  Rider,  8,  Queen  Anne's-gate,  Westminster, 
S.W.  1. 

Edinburgh  Tramwats  Committee.  October  10. — Sixteen  tram- 
car  bodies.  Particulars  from  the  Tramways  Manager,  2,  St.  James's- 
square,  Edinburgh. 

Mersey  Railway  Company.  October  7. — Collector  shoes  and 
brake  blocks,  electrical  siuidties,  metallic  and  carbon  filament 
lamps,  signal  wire,  ironmongery,  rubber  goods,  oils,  &c.  Particulars 
from  the  General  Manager  and  Secretary,  Central  Station. 
Birkenhead. 

Fife  Education  Authority.  October  14. — Electric  lighting  work 
in  connection  with  new  school  at  Crossgates.  Plans  can  be  seen  at 
the  office  of  Mr.  H.  H.  Matiiin,  Union  Bank-chambers,  Dunfermline. 

PoRTRUSH  Urban  Council.  October  8. — Work  connected  with 
the  public  electric  lighting  of  the  district.  Particulars  from  the 
offices  of  the  Council,  44,  Wellington-place,  Belfast. 

St.  Annes-on-the-Sea  Urban  District  Council. — For  approxi- 
mately four  miles  of  armoured  cable.  Particulars  from  Mr.  J.  H. 
Clothier,  Electricity  Works,  St.  Annes-on-the-Sea. 

AUSTRALIA. 

Victorian  Railway  Commissioners.  October  5. — •  Double  .vheel 
lathes  for  Jolimont  Workshops  (contract  No.  33  356). 

Queensland,  Postmaster-General's  Department.  October  5. — 
+  Bronze  wire  (schedule  536). 

Adelaide,    Postmaster-General's    Department.     October    12. — 

*  2  750  yards  of  telephone  cords,  120  handsets,  and  160  jacks. 

■  Queensland,  Postmaster-General's  Department.  October  12. — 
t  Galvanised  iron  and  steel  wire  (schedule  537). 

Queensland.  Postmaster-General's  Department.  October  19. — 
t  Insulated  wire. 

Victorian  Railway  Commissioners.  October  19. — *  Direct- 
current  arc  welding  plant  for  Jolimont  Workshops  (contract  No. 
34  577),  and  armature  winding  machine,  with  electric  motor  and 
starting  gear  (contract  No.  34  378). 

Victorian  Railway  Commissioners.  October  26. — *  1 120  cwt. 
best  steel  boiler  plates  (contract  No.  34  342). 

Victorian  Railway  Commissioners.  November  2. — *  Storage 
battery,  with  accessories  and  spares  (contract  No.  34  229). 

NEW    ZEALAND. 

Wbxlington  Corporation.  October  13. — Two  water-tube  boilers, 
with  feed-water  heaters,  &c.,  and  a  5  000  kW  turbo-alternator,  with 
condensing  plant.  Particulars  from  Preece,  Cardew  &  Rider,  8, 
Queen  Anne'sgate,  Westminster,  S.W.  1. 

Wellington,   Public  Works   Tender  Board.       November  1. — 

*  New  or  secondhand  auxiliary  plant  for  the  Rotorua  electric  supply 
as  follows  : — One  oil  engine  (200  to  250  b.h.p.)  and  one  three-phase 
50  cycle  alternator  of  190  kW  (power  factor  of  0'8),  with  exciter, 
&c.  Also  for  steel  pipe  lines  and  fittings  in  connection  with  the 
Mangahao  power  plant. 

Wellington,  Controller  of  Stores,  Post  and  Telegraph 
Department.  November  21.—*  750  red  and  750  white  switchboard 
cords  (three  conductor,  to  specification  No.  87). 

Wellington,  Public  Works  Department.  November  29.— In 
connection  with  Mangahao  electric  power  scheme.  *  Section  12  : 
Three  water-wheels  of  6  450  b.h.p.,  and  two  water-wheels  of 
3  225  b.h.p.,  complete  with  Ejovernors,  couplings,  and  accessories; 
Section  13  :  Three  6  000  kVA  and  two  3  000  kVA  alternating-current 
generators ;  Section  14  :  two  three-unit  exciter  sets,  each  consisting 
of  one  375  b.h.p.  Pelton  wheel,  one  250  kW  direct-current  generator, 
and  one  350  h.p.  asynchronous  motor;  Section  15  :  seven  4  000  kVA 
single-phase  transformers  and  accessories :  Section  17  :  insulators 
for  110  000  V  50  cycle  transmission  lines  :  Section  18  :  lightning 
arresters  for  operation  on  two  110  000  V  three-phase  transmission 
lines;  Section  19  ;  switchboard,  switches,  and  accessories. 

SOUTH    AFRICA. 

Pretoria  (Transva.u.)  Municipality  Electric  Light  and  Power 
Departjient.  October  4.— Coal-handling  plant  (contract  No.  6). 
6  600  V  cables  (contract  No.  7),  induced  draught  and  ash-handling 
plant    (contract   No.   8),   and   feed   pumps,    steam,   air,   and   water 


piping,  &c.  (contract  No.  9).  Particulars  from  the  General  Manager, 
or  Mr.  G.  M.  Clark,  40-42,  Meische-buildings,  Johannesburg. 

BuLAWAYO  (Rhodesia)  Municipality.  October  12,  November  15. 
— The  date  for  receiving  tenders  for  the  supply  of  electric  light 
and  plant  has  been  extended  to  October  12,  if  tenders  are  delivered 
to  Davis  &  Soper,  54,  St.  Mary-axe,  London,  E.G.  3,  and  to 
November  15,  if  sent  to  the  Town  Clerk. 

Rand  Water  Board's  Main  Pumping  St.ation.  Vereeniging. 
November  7. — Two  steam-driven  electrical  generating  sets  of 
350  kW  capacity,  each  complete  with  switchboards  and  all  acces- 
sories. Tenders  to  the  Secretary  of  the  Board,  Central  House", 
P.O.  Box  1  703,  Johannesburg. 

Adjlinistration  of  the  South  African  Railways  and  Harbours. 
November  7. — *  For  twelve  months,  from  December  31,  of  85  560 
incandescent  train  lighting  lamps  (tungsten  filament)  for  24  V, 
8  to  10  c.p.  ;  8  125  engine  head  lamps.  150  W,  32  V  (gasfiUed  i  W 
type,  with  concentrated  filament)  ;  50  472  incandescent  lamps 
(tungsten  filament)  ;  5  545  incandescent  lamps  (carbon  filament). 

Municipal  Corporation  of  Humansdorp,  Cape  Province. 
November  30. — Machinery  and  plant.  Section  A  :  one  water 
turbine  and  dynamo,  switchboard  with  connections,  battery  of 
accumulators,  and  accessories  for  same  ;  Section  B  :  electricity  supply 
main  and  public  lighting;  aerial  distributing  lines,  street  lamps, 
fittings  and  accessories,  section  boxes,  service  cut-outs,  meters,  &c. ; 
Section  C  :  ferro-concrete  pipe  line ;  Section  D  :  reinforced-concrete 
tank;  Section  E:  buildings  and  foundations.  Further  particulars 
from  the  Town  Clerk,  Humansdorp. 

SOUTH    AMERICA. 

Buenos  Aires  State  Railways.  October  21. — *  Electrical  stores 
for  one  year. 

Argentine  State  Railways.  November. — *  One  year's  supply  of 
railway  signal  material,  telephone    and  telegraph  materials. 

BULGARIA. 

Minister  of  Rah.ways,  Telegraphs  and  Telephones.  Octo- 
ber 12. — *  Brackets,  bolts,  and  other  hardware  furniture  of  telegraph 
and  telephone  lines. 


Southend-on-Sea  Town  Council  have  accepted  the  tender  of  the 
Newcastle  Electric  Supply  Company,  Ltd.,  for  meters  at  £1  each. 

Lowestoft  Corporation  are  recommended  to  accept  the  tender  of 
the  Pulsometer  Engineering  Company  for  the  supply  and  erection 
of  pumps  and  motors  with  electrically-controlled  gear  for  pumping- 
stations  at  Oulton  Broad,  at  £2  624. 

CoLWYN  Bay  Urban  Council  have  accepted  the  following 
tenders.— W.  T.  Glover  and  Co. ,  for  e.h.t.  cables,  £7  530  for  l.t. 
cables,  distribution  pillars,  &c.,  £2  223;  Bertram  Thomas,  e.h.t.  and 
l.t.  switchgear,  £6  299;  and  H.  Morris.  Ltd.,  for  overhead  crane, 
£445. 


*  PaTticulars  from  the  Department  of  Overseas  Trade, 
f  Particulars    from     tin:    office    of    the    High    Commis.^inne 


for 


Miscellaneous. 

The  death  is  announced  in  Copenhagen,  at  the  age  of  eighty,  of 
Commodore  E.  Si'Enson.  honorary  president  of  the  board  of  the 
Great  Northern  Telegraph  Company. 

During  the  period  August  2-31,  114  companies  increased  their 
nominal  capital  by  £4  966  666  in  all.  Of  this  sum  electricity 
companies  accounted  for  £14  000. 

A  Licence  of  Right  has  been  granted  to  J.  Y.  Johnson  (Badische 
Anilin  and  Soda  Fabrik)  in  connection  with  patent  No.  16  636,11 
"  for  improvements  in  the  production  of  long  stable  electric  arcs  for 
the  treatment  of  gases." 

The  Air  Ministry  states  that,  as  the  distance  of  audibility  of 
sound  is  of  great  scientific  importance  in  questions  relating  to  the 
structure  of  the  atmosphere,  the  Director  of  the  Meteorological 
Office,  Air  Ministry,  W.C.  2,  would  welcome  any  information  from 
those  who  heard  the  sound  of  the  Oppau  explosion. 

The  success  attending  the  series  of  public  meetings  held  at  the 
Caxton  Hall  last  year  under  the  auspices  of  the  Industrial  League 
and  Council  proved  so  great  that  a  fiu'ther  session  has  been  arranged 
during  the  coming  autumn  and  winter.  The  opening  meeting  will 
bo  held  at  the  Caxton  Hall  on  Wednesday,  Oct.  5,  at  7.30.  when 
Mr.  Ernest  J.  P.  Benn  will  give  an  address  on  the  Capitalistic 
System. 

An  interesting  article  on  "  Empire  Migration,"  by  Lieut. -Col. 
H.  F.  Meurling,  D.S.O.,  ]M.C.,  is  included  in  the  September 
number  of  "  The  Industrial  League  and  Council  Journal."  A  full 
account  is  also  given  of  the  recent  week-end  conference  of  members 
of  the  League  at  Sir  Samuel  Waring's  home  at  Foots  Cray,  when 
the  subject  of  foreign  exchanges  and  their  influence  on  industry  was 
discussed. 

Mr.  W.  J.  Dickinson,  electrician,  of  25,  Barracks-square,  Burnley, 
who  i"ecently  invented  A  patent  for  stopping  runaway  motor 
WAGGONS,  has  had  an  offer  of  £5  000  for  the  invention.  This  he 
has  refused.  Last  week  the  patent  was  given  a  severe  test  nn  a 
four-ton  motor  lorry  with  successful  results.  Whilst  proceeding  at 
a  speed  of  twenty  miles  an  houi'  the  slipper-like  patent  came  into 
operation,  and  the  motor  was  brought  to  a  standstill  in  13  yards. 
In  a  similar  test  with  a  speed  of  thirty  miles  the  lorry  was  pulled 
up  in  12  yards,  and  the  patent  operated  equally  well  with  one 
slipper  in  Use.  The  manner  in  which  the  invention  acts  is^such  as 
to  remove  violent  shocks,  a  rubber  arrangement  reducing  shock  to  a 
minimum.  The  device  has  been  made  for  motor  waggons,  but  can 
be  adapted  for  motor-buses  and  other  vehicles. 
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Companies'  Reports,  &c. 

Shanghai  Electric  Constriction  Company  announce  a  first 
interim  dividend  of  6  per  cent,  actual  (12s.  per  share),  less  tax. 

The  directors  of  Traction  and  Power  Securities  have  declared 
a  dividend  of  3s.  6d.  per  share,  tax  free,  on  the  ordinary  shares 
for  the  half  year. 

Bruce,  Peebles  &  Company  announce  a  dividend  at  the  rate  of 
7^  per  cent,  per  annum,  less  tax,  on  the  7^  per  cent,  cumulative 
participating  preference  shares  for  the  half  year  ended  June  30. 

"The  profit  of  J.  Stone  &  Compant:  for  1920,  after  allowing  for 
depreciation.  &c..  was  .£101889,  plus  £125  774  brought  forward, 
making  .£227  663.  less  dividend  on  preference  shares.  £15  000.  The 
directors  propose  to  pay  a  dividend  of  7^  per  cent,  per  annum  on 
the  ordinary  shares,  carrying  forward  £152  633. 

Xewcastle-upon-Tyne  Electric  Supply  Cojipant  announce  that, 
as  the  results  of  the  coal  strike,  they  have  decided  not  to  pay  an 
interim  dividend  on  either  the  non-cumulative  5  per  cenf.  pre 
ference  shares  or  the  ordinary  shares.  The  interest  on  the  7  per 
cent,  cumulative  preference  shares  will,  however,  be  paid. 

Marconi"s  Wireless  Telegr.*ph  Company  have  declared  the  fol- 
lowing dividends  : — 5  per  cent.,  final  for  the  year  1920.  less  tax,  on 
the  7  per  cent,  cumulative  participating  preference  shares;  10  per 
cent.,  final  for  the  vear  1920,  less  tax,  on  the  2  616  906  ordinarj- 
shares,  numbered  1  to  500  000.  750  001  to  1  473  648,  and  1  500  001  to 
2  893  258  inclusive. 

The  net  profit  of  fhe  Direct  West  India  Cable  Company  for  the 
year  ended  June  30  was  £14  601,  plus  £91437  brought  forward, 
making  £106  038.  less  £6  388  expended  on  repairs.  The  direcln-s 
propose  to  pay  a  further  dividend  of  3  per  cent.,  tax  free,  laakina 
6  per  cent.,  carrying  forward  £96  050,  subject  to  excess  profits 
duty  and  corporation  tax. 

The  Clyde  Vaixey  Electrical  Power  Cosipany  is  holding 
separate  meetings  of  the  ordinary  and  preference  shareholders  to-day 
(Friday)  to  consider  proposals'  for  creating  and  authorising  the 
issue  of  70  000  8  per  cent,  cumulative  second  preference  shares  of 
£10,  and  establjshing  a  special  reserve  fund  for  the  proposed  new 
issue.  The  authorised  capital  is  £1900  000  in  £10  shares,  of 
which  60  000  ordinary  and  30  000  preference  shares  have  been 
issued,  leaving  100  000  shares  unissued. 

Victoria  Falls  and  Transvaal  Power  Company. — The  net 
profit  for  1920.  after  providing  for  interest  and  premium  on 
debentures.  £183  892.  and  for  depreciation  and  income  tax.  &c 
£409  940.  was  £173161.  plus  £94  320  brought  forward,  making 
£267  482.  A  dividend  of  5  per  cent.,  less  tax.  on  the  ordinary 
shares  for  the  year  was  declared,  and  as  the  preference  shares  are 
entitled  to  share  pm  rata  with  the  ordinarv  shares  in  surplus 
profits  distributed,  the  directors  also  declared'  a  further  and  final 
dividend  of  4  per  cent.,  less  tax.  on  preference  shares,  carrving 
forward  .£92  481.  " 

At  the  annual  meeting  of  Dundee,  Broughty  Ferry,  and 
District  Tramways  Company,  Ltd..  Mr.  George  Balfour,  M.P., 
who  presided,  in  moving  the  adoption  of  the  report,  said  it  was 
ver\-  gratifying  to  the  shareholders  that  the  directors  were  in  a 
position  to  pay  a  dividend  of  7  per  cent,  on  the  ordinary  shares. 
.\s  a  result  of  the  unemployment  in  Dundee  and  district"  receipts 
from  pleasure  traffic  were  not  so  high  as  they  would  have  been  had 
trade  been  brisk.  The  increased  fares  charged  by  the  Dundee 
Corporation,  too.  had  caused  an  increase  in  the  price  of  through 
tickets,  which  had  resulted  in  a  reduction  in  the  number  of  through 
passengers  carried.  Traffic  on  the  tramway  system  had  benefited 
owing  to  tbe  reduced  railway  service  during'  the  period  of  the 
miners'  strike,  and  that,  together  with  increased  fares  during  the 
last  few  months,  had  compensated  for  the  falling  off  during  the 
earlier  months  of  the  year.  Operating  expenses  again  showed  a 
con.siderable  increase,  due  almost  wholly  to  the  high  cost  of  labour 
and  materials  and  an  increase  in  the  cost  of  power.  He  thought, 
however,  they  might  look  for  a  decrease  in  operating  expenditure 
soon.  During  the  past  year  the  company's  cars  ran  271  080  miles, 
compared  with  2S8  720  during  the  previous  vear.  and  carried 
2  477  808  passengers,  compared  with  2  676  012.  the  gross  revenue 
totalled  £24  609,  compared  with  £22  684.  Mr.  David  H\-nd  and 
Mr.  G.  U.  Thomson  were  re-elected  directors. 


Benn    Brothers'   Journals. 

Some  Features  of  the  CntRENT  Issues. 

•'  The  Cabinet  Maker  "  :  "  Tlie  History  of  the  Port  of  London  ' : 
"  Present  Tendencies  in  Furnishers'  Window  Displays  "  ;  "  The 
Trade  Board  Question." 

"The  Chemical  Ago":  "  Hydrogenated  Phenols  and  Alcohol 
Substitutes  "  :  "  Catalysis  with  special  reference  of  Newer  Theorie.-; 
to  Chemical  Actions  " ;  "  Special  Report  of  Joint  Meetings  of  the 
Society  of  Chemical  Industry  and  the  American  Chemical  Society.  ' 

"  Farm  and  Home  "  :  "  Pi'gs  and  Forage  Crops  "  ;  "  The  Canadian 
Stores  Problem,"  by  James  O'Donovan  :  "International  Tractor 
Trials  at  Shrawardine." 

■  The  Fruit  Grower  "  :  "  Box  Packing  of  Apples  "  ;  "  De-Control 
and  Conciliation  ";  "  National  Rose  Society  Show  Awards." 

•  Gardening  Illustrated  "  :  "  New  Roses  at  Autumn  Rose  Show  "  ; 
"  Some  Autumn  Flowers  "  ;  "  Plums." 

"  The  Hardware  Trade  Journal  "  :  (Autumn  Issue)  :  "  Preparing 
for  the  New  Season's  Trade  "  ;  "  Birmingham  Meeting  of  the  Insti- 
tute of  Metals  "  ;  "  Drill  Chucks  "  ;  ''  Pottery  Trade  Develop- 
ments." 


Catalogues,  Price  Lists,  &c. 

A  circular  recently  issued  by  the  Metropolitan- Vickers  Elec- 
trical Company  deals  with  the  interesting  subject  of  water-wheel 
alternators.  A  full  specification  of  these  machines  as  made  by  the 
firm  is  given,  and  the  pamphlet  is  profusely  illustrated  with  views 
of  inst.allations  already  at  work. 

A  six-page  folding  leaflet  has  been  issued  bv  G.  Meidtnger  & 
Company,  of  Basle  (London  office,  17,  Whitefriars-street,  E.G.  4.), 
illustrating  their  electro-motors,  alternating  current  generators, 
direct  current  generators,  converter  sets,  transformers,  electrical 
starters  and  regulators,  centrifugal  blowers,  air  turbines  and  air 
filters,  &c. 

Among  the  advertising  literature  recently  issued  by  Messrs  L.  G. 
Hawkins  &  Company  are  leaflets  relating  to  the  Miller  electric 
fixtures,  pendants,  brackets,  &c.  As  usual,  the  production  is 
tasteful,  and  the  advantages  of  the  apparatus — which,  besides  being 
artistically  designed  and  finished,  are  very  reasonable  in  the  matter 
of  price — are  set  out  in  an  attractive  form. 

An  illustrated  six-leaf  pamphlet  on  "  Exide  "  accumulators  for 
the  control  and  operation  of  oil  switches  and  high-tension  switch- 
gear,  has  been  issued  by  The  Chloride  Electrical  Storage  Com- 
pany, the  sole  manufacturers  of  the  "Chloride"  accumulator,  the 
"  Exide  "  accumulator,  and  the  "  Plantide  "  accumulator.  Through- 
out the  war,  and  for  many  years  before,  the  "  Exide  "  was  the 
standard  battery  plate  in  use  in  the  British  submarine  service. 

The  folder  issued  by  the  Bastian  Electric  Company  gives  details 
of  the  various  types  of  fires  and  heaters  produced  by  the  firm. 
These  range  from  2  kW  Adam  and  similar  style  fires  suitable  for 
the  living-room  through  a  compact  pattern  for  use  on  board  ship, 
and  a  storage  geyser  for  the  bathroom  and  kitchen  to  crucible  and 
muffled  fuinaces  for  industrial  work.  Ovens  and  accessories  for 
up-to-date  domestic  electric  light  are  not  forgotten. 

The  Electric.u,  Apparatus  Company  will  be  glad  to  forward  on 
application  copies  of  their  new  leaflets.  H.  27,  H.  44/6,  H.  43/5. 
H.  51/2.  B.  220/1,  and  B.  222,  dealing  respectively  with  d.c.  auto- 
matic motor  starters  for  motors  up  to  250  H.p.  :  oil  immersed,  drum 
tj'pe,  slow  motion  rotor  starters;  drum-type  starters  squirrel  cage 
motors ;  ironclad  air  break,  switch  and  fuse  units  for  alternating 
current  up  to  50  A,  650  V,  and  30  h.p.  :  mercantile  d.c.  panels  for 
100-250  V  motors  up  to  5  h.p.  ;  and  machine  tool  controllers, 
"■  Xavy  "  type,  mica  steel,  up  to  20  h.p..  500  V  d.c. 

Dictograph  Telephones.  Ltd..  are  circulating  a  descriptive 
pamphlet  of  their  new  calling  system,  which  does  away  with  the 
enormous  waste  of  time  entailed  by  chasing  after  the  managing 
director  or  departmental  chiefs  to  tell  them  they  are  "  wanted  on 
the  "phone."  The  "  Dicto-Call  "  system  consists  of  an  operating  in- 
strument and  a  line  of  bells,  horns,  buzzers,  and  other  signals.  These 
signals  are  distributed  in  such  a  manner  that  every  foot  of  floor  space 
ifi  within  the  sound  radius  of  at  least  one  signal.  The  operating 
instrument  is  placed  near  the  telephone  switchboard,  if  one  exists, 
within  easy  reach  of  the  operator's  hand.  It  is  quite  simple  to 
work.  All  that  has  to  be  done  is  to  press  down  the  selector  keys 
and  give  a  tmn  to  the  starting  key.  The  instrument  does  the  rest. 
The  starting  key  can  be  set  to  give  a  call  from  one  to  seven  times, 
and  if  the  person  is  not  found  before  the  calls  are  finished,  it  i? 
only  necesarv'  to  give  the  starting  key  another  tiu'n  to  carry  on  for 
another  seven,  and  so  on.  The  loud  staccato  calls  are  repeated  at 
well-timed  intervals.  The  use  of  the  "  Dicto-Call  "  is  not  confined  to 
the  locating  of  individuals.  It  can  be  adapted  for  notifying  the 
starting  and  stopping  hours,  as  a  warning  for  moving  cranes,  at 
street  crossings,  as  a  fire  alarm,  for  mine  signals,  &c.  The  main- 
tenance of  the  system  is  practically  nil.  current  being  derived  from 
the  electric  light  supply. 


Arrangements  for  the  Week. 

FRIDAY.  Sept.  30th  (toKlar). 

Edinburgh  Electrical  Society. 

5  p.m.     At  the  Philosophical  Institute,  4,  Queen-street,  Edin- 

burgh.     Lecture  on   "  JIagnetic   Clutches,"    by   Mr.    W.   E. 
Townsend. 
MONDAY.  Oct.  3. 

Society  of  Engineers. 
5.30  p.m.     At  the  Geological  Society,  Burlington  House,  London. 
W.     Paper  on   "  The  Winning  of  Tidal  Lands  in  British 
Guiana,"  by  Mr.  Gerald  O.  Case,  A.M.E.I.C. 
WEDNESDAY.  Oct.  5ih. 

Institution  or  Railway  Signal  Engineers. 

6  p.m.     At  the  Midland  Grand  Hotel,  St.  Pancras,  London.  N. 

Resumed    discussion    on    Paper.    "  Problems    of    Automatic 
Train  Control,"  by  Mr.  W.  J.  Thorrowgood. 

FRIDAY.  Oct.  7. 

Junior  Institution  of  Engineers. 
8  p.m.     At   Caxton   Hall,  London.  S.W.       Paper  on   "  Colour 
Vision  and  Colour  Blindness,"  by  Dr.  E.  Green.  C.B.E. 
SATURDAY.  Oyt.  Sth. 

Associ.ATiON  or  Enginee»s-in-Charoe. 
/J  p.m.      At  the  Holborn  Restaurant,  London,  W.C.      -^raiual 
Dinner. 

Birmingham  and  District  Electric  Club. 
~  p.m.    At  the  Grand  Hotel,  Colmore-row,  Birmingham.     Paper 
on  "  Commercial  Efficiency  of  the  Telephone,"  by  Mr.  C.  G. 
Findlay. 
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COMMERCIAL    INTELLIGENCE. 

The   foUawing   information  is   taken   from  printed  reports,   but  we 
cannot  be  responsible  for  any  errors  that  may  occur. 

London  Gazette. 

Partnership  Dissolved. 

BURNETT  William,  of  Burnt  Tree.  Dutlley  ;  SAUNDERS,  Frank, 
of  Dudley-road.  Tividale  ;  and  THOMPSON,  Peter  James,  of 
Whitehouse-street,  Burnt  Tree,  carrying  on  business  as  engineers, 
at  Dixon's  Green,  Dudley,  under  the  style  or  firm  of  The 
B.S  T.  Electric  Fittings  Company,  by  mutual  consent  as  from 
September  20.  1921.  Debts  received  and  paid  by  Frank 
Saunders. 

Bankruptcy  Information. 

MATHERS,  Ernest  Edward.  10c,  High-street,  Doncaster,  electrical 
engineer.     Date  of  receiving  order.  Sept.  21.  debtor's  petition. 

TAYLOR.  John  Henry,  99,  Blackhorse-street,  Bolton,  Lancashire, 
electrical  engineer  and  contractor.  At  the  public  examination 
of  this  debtor,  held  last  week  at  Bolton,  the  statement  of  affairh 
showed  liabilities  £639,  and  deficiency  of  £569.  Debtor  stated 
that  he  was  brought  up  in  the  electrical  business,  and  com- 
menced business  on  his  own  account  in  1919.  after  being 
demobilised  from  the  Army.  He  was  fairly  successful  until  about 
July,  1920.  At  that  time  he  developed  a  severe  illness,  and  was 
ill  for  six  months.  During  that  period  he  put  a  manager  in 
charge  of  the  business,  but  it  suffered  through  contracts  being 
delayed.  He  attributed  his  position  to  illness,  personal  and 
family.     The  examination  was  closed. 

Notice  of  Dividends. 

WAMPACH,  Alphonse  Christian  Adolphe,  Formby  Lodge,  Sea- 
brook-road,  Hythe,  electrical  engineer.  Amount  per  £,  6^d.. 
supplemental,  payable  September  26,  Official  Receiver's  Office. 
68a,  Castle-street,  Canterbury. 

WARD,  William  Henry  Stannard,  56,  High-street,  Acton,  Middle- 
sex, 'electrical  engineer.  Amount  per  £,  7|d.,  first  and  final, 
payable  September  26.  Official  Receiver's  Offices,  29,  Russell- 
square,  London,  W.C.  1. 

County   Court  Judgments. 

[Note. — The  publication  of  extracts  from  the  "  Registry  of 
County  Court  Judgments  "  does  not  imply  inability  to  pay  on  the 
part  of  the  persons  named.  Many  of  the  judgments  may  have 
been  settled  between  the  parties  or  paid.  Registered  judgments 
are  not  necessarily  for  debts.  They  may  be  for  actions.  But  the 
Registry  makes  no  distinction  of  the  cases.  Judgments  are  not 
retm-ned  to  the  Registry  if  satisfied  in  the  Court  books  within 
twenty-one  days.  When  a  debtor  has  made  arrangements  with  his 
creditors,  we  do  not  report  subsequent  county  court  judgments 
against  him.] 
BODEN,  Dennis,   149,  Brighton-street,   Seacombe,  master  electrical 

engineer.     £30  2s.     August  6. 
BROWNE  BROTHERS,  129,  St.   Albans-road,  Seven  Kings,  elec- 
tricians.    £14  5s.     August  5. 
BURGE,  A.,  &  COMPANY.  300,  Garratt-lane,  Earlsfield,  electrical 

engineers.     £43  5s.  9d.,  August  8;  £20  9s.  5d.,  August  10. 
HORPHAM.  — ,  5  Court,  11  Thomas-street.  Sheffield.     £12  15s.  4d. 

August  9. 
MATHERS,  E.  E..  IOa.  High-street,  Doncaster,  electrical  engineer, 

£118  5s.  6d.     August  4. 
OLDAM  &  COMPANY.  162,  Whetstone-lane,  Birkenhead,  electrical 

engineers.     £10  5s.  lOd.     July  18. 
PUGH,  H.  J.,  &  COMPANY,  37.  Broadway-parade,  Crouch  End. 

electrical  engineers.     £44  lis.  lOd.     July' 20. 
RAWSTHORNE,   Thomas,   67b,   Paradise-street,   West  Bromwich, 

electrician.     .£16  5s.  lid.     July  26. 
SCOTT,  James.  48,  St.  Mark's-road,  Sunderland,  electrical  engineer 

(and  others).     £28  Is.     August  10. 
WALES  BROTHERS.  27.  Coombe-lane.  Norbiton,  Kingston,  elec- 
trical engineers.     £20  lOs.  5d.     August  4. 


Books  Received. 

"The  Physical  Properties  of  Colloidal  Solutions."  By  E.  F. 
Burton,  B.A.  (London  :  Longmans,  Green  and  Co.)  Second 
Edition.     Pp.  viii. -1-221.     12s.  6d.  net. 

"  Tables  of  Complex  Hyperbolic  and  Circular  Functions."  By 
A.  E  Kennelly,  Sc.D.,  A.M.  (Cambridge.  Mass.  :  Harvard  Univer- 
sity Press.)     Second  edition.     Pp.  240. 

"Chart  Atlas  of  Complex  Hyperbolic  and  Circular  Functions." 
by  A.  E.  Kennelly,  Sc.D.,  A.M.  (CambridgeT  Mass.  :  Harvard 
University  Pjress.)    14  plates. 

"  Practical  Electricity."  By  W.  E.  Ayrton,  F.R.S.,  and  T. 
Mather,  F.E.S.  (London;  Cassell  &  Co.)  Fourth  edition.  Pp. 
x.xiii.-f547.     15s.  net. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  The 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.G.  4.  Tele- 
grams: Benbroctic,  Fleet,  London.     Telephone:  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Ahmad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Adver- 
tisement copy  and  blocks  should  be  received  on  the  Friday  preceding 
date  of  publication. 


Forty   Years   Ago. 

(The  Electrician,  October  1,  1881.) 

The  Edison  Dynamo-Machine. — The  great  dynamo-machine  has 
at  length  arrived  in  Paris.  It  will,  however,  be  several  weeks  before 
it  is  finally  in  place. 

Effect  of  Heat  on  the  Compass. — It  is  stated  that  during  the 
intense  heat  which  has  recently  been  experienced  in  America  the 
compass  was  found  to  stay  in  any  position  in  which  it  might  be 
placed  without  reverting  to  the  north. 

Electric  Light  at  Middlesbrough. — This  town,  which  fifty  odd 
years  ago  was  not  in  existence,  is  celebrating  its  jubilee.  The 
streets,  or  some  of  them,  are  to  be  lit  by  sixty-four  Brush  light*, 
supplied  and  erected  by  Messrs.  Hammond  &  Company,  in  honour 
of  the  event. 

Prices. — The  prices  as  quoted  for  this  week  are  :  For  gutta- 
percha, per  lb.  :  Grenuine,  4d.  to  3s.  3d.;  reboiled.  3d.  to  Is.  3d. 
India  rubber,  fine  Para,  3s.  3^d.  to  3o.  4d.  ;  negro-head,  2s.  :  Central 
American,  Is.  5d.  to  2s.  2id. ;  Assam  and  Pegu.  8d.  to  Is.  lOd.  ; 
other  East  Indian,  Is.  to  Is.  lOd.  ;  Madagascar  and  Mozambique, 
Is.  5d.  to  2s.  2d.   - 

International  Eleotricax.  Exhtbition. — The  Jubv.— In  our  issue 
of  the  September  17  we  gave  the  number  of  the  jurymen 
appointed  to  represent  each  country.  We  now  give  the  names  of 
the  English  members,  viz.  :  Mr.  Warren  Delarue.  Major  Armstrong, 
R.E.,  Mr.  Shelford  Bidwell,  Mr.  Cramptori,  M.S.T.E.,  Mr.  Crookes, 
F.R.S.,  Professor  Everitt,  F.R.S..  Professor  Forbes,  Mr.  J.  F. 
Moulton    F.R.S..  Mr.  W.  H.  Preece,  F.R.S.,  and  Mr.  A.  Stroh. 


New   Companies. 

The  following  list  is  compiled  from  information  supplied  by 
Messrs.  Jordan  and  Sons.  Ltd..  company  registration  agents.  116 
and  117,  Chancery  Lane,  London,  W.C.  2. 

Wimbledon  Elfctrical  Compa.-iy.  Ltd.  (176  905),  15,  Kingston- 
load,  Wimbledon,  S.W.  Registered  Sept.  21.  Makers  and  vendors 
ot  electrical  apparatus.  Nominal  capital,  £1000  in  1000  ordinary 
shares  of  £1  each.  Directors  :  J.  B.  Bower  (managing  director)  and 
B.  Smith.     Private  company. 

Brookmill  Motor  &  Engineering  Co.mpany,  Ltd.  (176  885),  25. 
Brookmill-road,  Deptford,  S.E.  Registered  Sept.  21.  Motor  and 
electrical  engineers."  Nominal  capital,  £12  000  in  12  000  ordinary 
shares  of  £1  each.  Directors  ;  L.  .\mato  and  J.  Solva.  Qualification 
of  directors,  1  share.     Private  company. 

Baynf.s  Electrical  Company,  Ltd.  |176  835),  29,  York-street, 
Manchester.  Registered  Sept.  17.  I'.'lectrical  engineers,  &c. 
Nominal  capital.  £2  OOC  in  2  000  sharee  of  £1  each.  Directors  :  J. 
ICearton.  E.  A.  Thurley.  and  E.  Moore.  Qualification  of  directors, 
£1.     Private  company. 

Artic  Fuse  and  Electrical  M.anufactuhing  Company,  Ltd. 
(176  834).  Registered  Sept.  17.  To  acquire  patents  Nos.  123  807 
and  154  390.  relating  to  pressure  contact,  self-aligning  fuse  carriers 
and  link  switches,  and  to  develop,  manufacture,  and  grant  licences 
in  respect  of  such  patents.  Nominal  capital.  £5  000  in  4  700 
ordinary  shares  of  £1  each.  4  000  founders'  shares  of  Is.  each,  and 
100  deferred  ordinary  shares  of  £1  each.  Directors  :  F.  A.  Ross, 
A.M.I.E.E..  6,  Queen's-drive,  Whitley  Bay  (chairman  and  technical 
adviser).  G.  P.  Dennis,  M.I.E.E.,  6,  Normanston-road,  Birkenhead 
(managing  director  and  sales  manager).  Qualification  of  directors, 
250  shares. 

Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Sept.  27. 

Copper —  Price.             Inc.            Dec. 

Best  selected                  per  ton  £69     5     0           —           5s.  Od. 

Electro  Wirebars     . .       „  £74  10    0           —                — 

H.C.  wire,  basis per  lb.  Os.     \l\d.          —                 ^d. 

Sheet Os.     Hid.         ^,d.               — 

Phosphor  Bronze  Wire  (Telephone) — 
Phosphor-bronze 

wire,  basis ,,  Is.     3^d.         —                  'd. 

Brass  60/40— 

Rod,  basis Os.     8d.         —                 — 

Sheet,  basis Os.   lOJd.         —                 — 

Wire,  basis „  Os.   lljd.         —                 — 

Piij  Iron — 

Cleveland  Warrants  .    per  ton  £6  10     0           —           5s.  Od. 
Galvanised        steel 

wire,  basis  8  SWG     „  £23     0    0          —                — 
Lead  Pig — 

English „  £24     5     0       5s.  Od.             — 

Foreign  or  Colonial  . .        ,,  £2:5     5     0       7s.  6d.             — 
Tin- 
Ingot     „  £157  15     0     £3     2     6          — 

Wire,  basis    per  lb.  23.   IJd.              Jd.              — 

Salammoniac. — Per  cwt.  65s.-60s.  Copper  Sulphate. — Per  ton  £30. 

Sulphur  (Flowers). — Ton  £13.  Boric    Acid   (Crystals). — Per    ton 

„       (Roll-Brimstone). — Per  ton  £65. 

£13.  Sodium  Bichromate. — Per  lb.  7Jil. 

SiUphuric  Acid  (Pyrites,  168°).—  Sodium  Chlorate. — Per  lb.  SJd. 
Per  ton,  £9  17"s.  6d. 
Ruljber. — Para  fine.  Is.  Id.  ;  plantation  Igt  latex,  9|d.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd. 
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SPECIFIOATIOXS    PUBLISHED. 
The  foUoving  abstract  from  tome  of    the  sptdficatioM    recently  pablished  have 
6«n  specialltf  compiled  by  Mkssrs.  Mkwbdrn,  Kllis  &.  Co..  Chartered  Patent 
Agenit,  70  and  72.  Chancery-lane,  London,  W,C. 

Complete  Specificjtions. 
19  733/13  MoLLER.     Proceas  and  apparatus  for  electrically  separatinc  sus- 
pended   bodies    from    non-conductini;    gaseous    fluids.      (1/9/13.) 
(Patent  of  Addition  not  Eranted.) 

4  953/14  MoLLER.     Hish-tension   rectifiers.     (25/2/14.) 

5  644/14  BiRON.      Aldendorff.)      Method     of    inter-connectinz     lines    by 

electro-mechunically  controlled  switches.     (4/3/14.)     (Addition  to 
28  833/13.) 

9  285/14  Mellersh-Jackson.     (Otto    Scbeller    und    C.    Lorenz    Akt-Ges.) 

Method   of   and  connections   for  tuning   antennae   to   a  plurality 
of     electric     waves     which     are     independent     of     one     another. 
(14/4,14.) 
14  380/14  VoiGT  &   Haeffner    Akt.     Regulation   of    alternating   or   three- 
phase  current  generators.     (16/6/13.) 
5  342/15  Ges.    FiJR   Drahtlose  Telegraphie.     Receiving  arrangement  for 

wireless  telegraphy.     (9/4/14.) 
7  358/15  Ges.   Ft'R  Drahtlose  Telegraphie.    Receiving  arrangement  for 
wireless  telegraphy.     (30/5/14.)     (Addition  to  5  342/15.) 

10  669  Stille.      Telephonic      sound-reproducing      apparatus.      (22/7/15.) 

(Addition  to  9  644/13.) 

113  451  Allgemeine  Elektricitats  Ges.  Device  for  suppressing  earth 
current  in  high-voltage  systems.     (23/1/17.) 

125  945  See.  Anox  des  Establissements  H.  Pillon.  Vacuum  tubes  having 
an  incandescent  cathode.     (20/4/18.) 

140  362  Rcthardt  &  Co.  Rotary  interrupters  for  magneto-electric  ignition 
apparatus.     (19/3/19.) 

15S  200  Hammond.  J.  H.     Wireless  signalling  systems.     (17/3/17) 

166  148  Qdain,  J.  R.  Electrically-actuated  devices  especially  applicable 
to  electric  alarms.     (13/5/16.) 

166  150  Hastings.   R.   C.   M.     Telephone   systems.     (18/9/16.) 

166  156  Oboukhoff.  N.  Frequency  changers  and  generators  of  alter- 
nating electric  current.     (30/1/17.) 

166  178  Berliner.  1..  Berliner.  A.,  &  Berliner.  S.     Telephonic  apparatus. 


Dynamo-electric    power-transmission    systems. 


(3/12/17.) 
166  181  Necland.    a.    H. 

(5/2/18.) 

}ff  !2S  S^"''-  '^V  ?••  *  I^^'^f^R-  H.     Electric  cells.     (18/11/18.) 
166  189  lAGGART  J.  SooTT.     Instrument  for  the  rapid  and  exact  measure- 

"en*    of    capacity    and    the   calibration    of   electrical    condensers. 

16G  213   SWITCHGEAR    &    COWANS,    LTD..    Ogley.    D.    H.,    &    Neep     G      H 
■Si'ffHS'?^''^"''*"^    devices     for    use    with     alternating     currents! 
(3/4/19.) 
3§f  nii  Hogan.  D.  W.     Electric  incandescent  lamps.     (5/4/19.) 
JSS  ?2?  4'"'^'''''-'^''-  J-   -f-     Wireless   telegraphy.     (20/5/19) 
166  224  AOTR*Nn<iAN.      H.       Alternator      for      high-frequency      currents. 

166  237  TaggaRt  J.  Scott.     Full-wave  vacuum  tube  oscillation  detectors. 

166  241  ^o^™^^H.    J.     Thermionic   devices   for  'wireless   telegraphy   and 

166  243  Baker,  p    w.     Commutators  or  distributors  for  use  in  connection 

7l4/8/19'')  ''"^'^  Ignition  systems  and  for  analogous  purposes. 
166  256  Hirst,  3.  A     &  Brook,  P    S.     Switch  gear  for  controlling  electric 

1^837/20)  '        (Cognate      Applications      29  463/19      and 

'*''''  ?l^e'cfric-'iiia^hini^.°1?l,9^/^^-,^^^-    ""'■     Hi.H-frequency   dynamo- 

166  260  Taggart  J.-Scott.  Electron-discharge  devices,  especially  for  use 
i^;r'r?^^%v,°'?™"'"f='''<'°-  (I^/S/IT.)  Comprises  an  electron- 
emuung  catnode  and  two  or  more  anodes  wherein  a  negative 
resistance  effect  is  obtained  by  the  diversion  to  one  of  the  a^nodel 
o  her  a?,nd„Ti"*''  electrons  which  would  otherwise  pass  to  thi 
from  the  cat l?L»T'^f£  and  the  consequent  reduction  of  current 

ten  nf,  4i  ?.  cathode  to  the  first  anode. 

166  264HuRS^R.^aC.     Current  motors.     (26/9/19.)     (Cognate  Applica- 

APPLICATIONS   FOR   PATENTS 

April  26.  1921. 

11945  Reed,^^  Electrically     heated    vaporiser    for     internal     combustion 

11  955  Carey.     Electro-magnetic  machines 

11966  B      T.-H.    Co.     (G.    E.    Co.).     Electric    power    transmission    and 

braking  systems. 
11981  CoMiTON.     Electro-pneumatic   relays   for  organs    &c 

12  005  AoKTK  &  Alle:;.     Mounting  and  driving  magnetos 

12  008  Brush  Electrical  Engineering  Co.  &  Sutton.  Rotors  of  turbo- 
alternators. 

J22VS  Zucchini      Electric  cigar-lighters.  &c.     (26/4/20.  Italy.) 

12  010  Sack.     Plug   box   for  electrical    installations. 

12  01 1  Berkeley  &  Jacoby.  Ventilation  and  cooling  of  electrical 
machines. 

12  015  Automatic    Telephone    Manufacturing    Co.      Telephone    systems. 

April  27.  1921. 

11877  Ges.  fur  Dfahtlose  Telegraphie.  Means  for  heating  filaments  of 
thenrionic    devices.     (27/4/20,    Germany.) 

12  023  ViLLiERS  Engineering  Co.  Combined  ignition  und  lighting 
magnetos. 

12  047  .\TELIERS  DE  CONSTRUCTIONS  Electriques  de  Charleroi.  Trans- 
former  tanks   having   oil-bath.   &c.     (20/10/20.    Belgium.) 

12  051  Pattison  (Dictograph  Products  Corporation).     Electric  connectors. 

!?5^^  Patt-ison    (Dictograph    Products   Corporation).     Cable   supports. 

12  0.-)9  MrGREOOR.     Elertncall.v    operated   warning  signals. 

12  071  Fairweatieii  (Singer  Manufacturing  Co.).  Electric  sewing- 
machine  cabinet. 

Vk  915  Ji'''"'  *  Yallop.     Means  to  prevent  use  of  telephones. 

\l\^^,  y^^^rEntt  "ELKtyrmc  Co.     Telegraph  systems.     (27/4/20.  U.S.) 

Is  lit  W'*"'"  *  Marrvat.     Electric  resistance  welding. 

12  125  Zecchini.     Electric  cigar-lighters.  &c. 

12137  Prince  &  Turner.     Telephony. 

12 138  Ges.     fue     Drahtlose     Telegraphie.       High-freauency     telephone 

systems.     (20/5/20.   Germany.) 
12 140  Igranic.    Electric     Co.      (Cutler-Hammer     Manufacturing     Co.). 

tilectric  heaterH 
55  H*.  METfOPOLiTiN-VlcrERS  ELECTRICAL  Co.  &  NoRTH.     Rheostats. 
iaio4  Ges.    for    Deahtlose    Telegbaphie    &    Osnos.      Static    frequency 

changers. 
121B4  Greger     &    Zachhuber.    Laying   electric    wires    in    conduits.    &c 

(19/11/20.   Germany.) 


April  28.  1921. 
12  170  Cohen.     Electric  mercury  vapour  lamps. 

12  174  Automatic  Telephone  Manufacturing  Co..  Hudd  &  Bound.    Train- 
control  systems  and  time  element  devices. 
12  181  Langdon-Davies  &  Soames.     Electric  welding. 
12 187  Polyblank.     Electric   terminal   couplings. 
12  211  NoKE.     Electric  light  shades  or  reflectors. 
12  224  Combs.     Electrically  opeiated  signals. 
12  227  Metropolitan-Vickers    Electrical    Co.    &    Langresk.      Protective 

devices  for  poljphase  currents. 
12  238  Electric  Fikes.  Ltd..  Newhouse  &  Smith.    Method  of  mounting 

terminals   of  electric  heating  elements 
12  249  Fletcher  &  Randall.     Cord  grip  holders  for  electric  wires. 
12  258  B.   T.-H.   Co.     Cases  for  electrical   apparatus. 
12  270  Metallurgiqoe    Electrique.     Switches.     (29/10/20,    France.) 
12  271  Metallurcique    Electrique.     Transfoin  ers.     (29/10/20,    France.) 
12  272  Metallurgique  Electrique.     Insulators.     (29/10/20,  France.) 
12  273  Brush    Electrical   Engineering    Co.    &    Sutton.    Conductors    for 
electric  machines. 

April  29.  1921. 
12  317  Garrard.   Wilson   &   Railing.    Electric   motor   starting   and   con- 
trolling switchgear. 
12  318  Western  Electric   Co.     Synchronising  systems.     (1/5/20.  U.S.) 
12  344  Keen     &     Stockley.       Operating     tramways,     &c..     track-sanding 

apparatus. 
12  364  McKay.     Electrical   fitting   connections. 
12  370  Automatic      Telephone      Manufacturing      Co.       Electro-magnetic 

relays.    &c.     (6/5/20,    U.S.) 
12  379  Stone   &    Co.    &    Darker.     Electric    lighting,    heating,    and    venti- 
lating  systems  for  railway   vehicles.   &c. 
12  386  Bristol  Tramways  &  Carriage  Co.  &  Payne.     Switches. 
12  397  GoDFREE.     Magnetos. 

April  30.  1921. 
12  406  Thompson      (Vereinigte     Gluhlampen     und     Elektrizitats     A.G.). 

Current  conducting  wire  for  hermetically  brazing  in  glass. 
12  450  Ryan.     Electrical  means  for  op.?rating  mechanisms  by  sound. 
12  454  H.VRRisoN  &  QuAiN.     Electric  radiators. 

12  460  McLachlan.     Means  for  obtaining  high  voltage  electrical  impulses. 
12  464  DuRANDO.     Thermoelectric    generator    of    steam.     (30/4/20,    Italy.) 

May  2.  1921. 
12  469  Bill  &  Heath.     Switches. 
12  470  Date.     Auxiliary  electric  light  for  vehicles. 
12  500  WiNTERBURN.     Movable   letter  electric   design  for   cars. 
12  501  Evans.     Means   of  generating  electricity. 
12  515  Vallette.      Converting     a.c.      into     d.c.     for     feeding     3-electrode 

thermionic   tubes.    &c.     (9/12/20.   France.) 
12  532  Kubec  &  Phillips.     Appliance  for  registering  telephone  calls. 
12  561  Rodriguez.     Telegi-aphio  apparatus. 
12  562  HoLDEN.     Electric   meters. 
12  566  Beach.     Electric   generating  set. 

12  573  Chemische    Fabrik     Griesheim-Elektron    &    Suchy.     Electrolytic 
production    of    potassium     carbonate    from     potassium     chloride 
solutions. 
12  580  Boyes  &  Simmonds.     Telephone  call  recorder. 

May  3,  1921. 
12  638  GiNDRE.       Cable-attaching    device     for     fixing     cables     to     carton 

brushes. 
12  642  Metropohtan-Vickers      Electrical      Co.        Electric      controllers. 

(17/5/20,  U.S.) 
12  654  Western    Electrical    Co.    &    Polinkowsky.    Telephone   exchange 

systems. 
12  656  Electric    Fires    Ltd.    &    Smith   &   Newhouse.      Electric    boiling 

12  658  Turner.     Electric  current  distribution. 

12  663  Lucas  &  Turner.     Switches. 

12  690  Automatic   Telephone   Manufacturing   Co.     Signalling  devices   for 

telephone.   &c..   systems.     (1/6/20.  U.S.) 
12  694  Sullivan.     Duplex.    &c..    telegraphy. 
12  703  Hart  Accumulator  Co.  &  Holmes.    Secondary  batteries. 
12  704  Hart    Accumulator    Co.    &    Holmes.     Secondary    batteries    and 

secondary   cell  containers. 

May  4.  1921. 
12  719  Owens.     Electric  terminals. 

12  727  Sugden.     Apparatus  for  switching  electricity,  &c.,  on  or  off. 
12  744  MiLLiNGTON  &  Sharp.     Means  for  conveying  electric  current  from 

overhead  wires  to  tramcars. 
12  746  Whiston.         Transmitting      photographs,       messages,       &c..       by 

telegraphy. 
12  747  Slade.     Plug   switches. 
12  749  Robertson    (Davis).     Arc    generators    and    methods    of    regulating 

12  776  Western    Electric     Co.    &     Polinkowsky.      Telephone    exchange 

systems. 
12  785  Polyp  Ges.  piJR  Apparatebau  der  Feinmechanik  Ges.  <e  Wittwer. 

Electric  burglar  alarms. 
12  810  JuLiEN.     Manufacture  of  metal   tubes  by  electrolytic  deposition. 

May  5.  1921. 
12  836  Gayner.     Machine  for  registering  telephone  calls. 
12  857  BYowER.     Fuse  bridge. 

12  863  ScHUiL.     Resistance  grid  for  electric  motor  starters.  &c. 
12  881  Clark's  Neo-Electric  Devices,  Ltd.    Fuses. 
12  882  Steptoe.     Commutators. 
12  896  Western  Electric  Co.    Selective  switches. 

12  902  Siemens-Schuckertwerke.     Electrical    machines    with    fan    ventila- 
tion.    (5/5/2.   Germany.)  ,      . 
12  922  Highfield.     Apparatus  for  converting  a.c.   to  d.c.   and  vice  versa 
12  923  Bolton.     Switches. 

May  6,  1921. 
12  935  Jones.     Plug   switches,   &c. 

12  942  Miller  &  Sanders.     Dynamos  for  automobile  lighting  systems. 
12  953  Restall.     Switches. 
12  962  Hewitt.     Electric  bell  set. 
12  987  Terry.     Magnetic  cut-out. 

12  994  Dewhurst  &  Pa.itner.     Alternating  current  motors. 

13  010  Patent  Treuhand  Ges.  fUr  Elektrisohe  GLtJHLAMPEN.    Production 

of  drawn  tungsten  wires.     (7/6/20,  Germany.)     . 
13  021  SvMoNDS.     Electric  signalling  and  telegraphic  devices,  &c. 

May  7,  1921. 
13  030  Waterhouse.       Circuit-connection     fittings     for     electric     wiring 

systems. 
13  041  Da  vies  &  James.     Joint  for  tranirails.  ,  „,..,,• 

13  044  Radio  Communication    Co.    &    Scott-Taggart.      Radio  signalling 

13  059  Reyholle,  Leeson  &  Mirrey.     Time-limit  relays,  circuit  breakers, 

13  063  Lacey.     Automatic  electric  door  bolt  and  release. 

13  068  Ireland  &  Lucas.     Switches 

13  069  Hayhurst.     Electric  heating,  drying.  &c.,  apparatus. 

13  071  White.   Jacoby  &  Co.     Portable  electric  tool  for  drilling,  rearaer- 

ing,   tanping.  &c.  __  ,c     i.-  « 

13  084  Brush   Electrical   Engineering   Co.   &  Huooins.    Machinery   tor 

electric   welding. 
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Notes  of  the  Week. 

Tramway   Undertakings    and   Motor  Traftic. 

The  necessity  of  dealing  witii  more  mundane  matters 
than  the  history  and  difficulties  of  tramway  development 
prev^euts  us  commenting  more  than  cursorily  on  the  proceed- 
ings at  the  recent  annual  meeting  of  the  Mtmicipal  Tram- 
ways Association.  That  will  be  remedied  next  week.  In  the 
meantime  we  may  remark  that  the  presidential  address  of 
Mr.  G.  IIoLFOED,  and  the  various  Papers  that  followed  it, 
bear  mainly  on  two  problems — the  competition  now  liable 
to  be  caused  by  mechanically  driven  vehicles,  and  the 
vexed  question  of  contributions  for  the  maintenance  of 
roadways.  While  evei^yone  is  aware  of  the  salutary 
influence  of  healthy  competition,  that  need  not  prevent 
us  from  ''appreciating  t"he  position  assumed  by  tramway 
undertakings.  Indeed  we  do  appreciate  it,  for  they 
have  statutory  duties  and  obligations  and  have  expended 
considerable  sums  in  developing  their  respective  areas.  If 
competition  by  the  "  care-free  "  motor-bus  is  unre- 
stricted and  indiscriminate,  there  will  undoubtedly  be 
heavy  losses  incurred  on  many  routes — possibly  both  by  the 
tramway  undertaking  and  by  the  injudicious  competitor. 

The  Real  Problem. 

For  the  problem  is  not  a  matter  of  "  tramcar  versus 
motor-bus."  Many  tramway  experts  would  admit,  for 
instance,  that  in  view  of  the  exceeding  costliness  of  e.xten- 
ding  tramcar  routes  at  the  present  time,  in  many  cases 
traffic  needs  might  be  better  met  by  a  supplementary  motor- 
bus  or  trolly-bus  service.  They  would  also  admit  that  in 
some  congested  areas  the  tramway  authority  cannot 
adequately  meet  the  enormously  increased  traffic  demand. 


and  that  motor-buses  might  well-  be  diverted  to  these 
crowded  routes  to  carry  the  e.xcess  of  traffic  during  peak- 
hours.  But  they  urge  that  ti^ue  economy  in  such  cases  is 
only  possible  with  a  monopoly  similar  to  that  enjoyed  by 
electricity  and  gas  supply  undertakings  in  their  areas,  and 
that  the  use  of  supplementary  aids  to  traffic  must  be  co- 
ordinated. Their  grievance  is  accenttiated  by  the  convic- 
tion that,  under  the  conditions  pre,scribed  by  tlie  Act  of 
1920,  they  become  the  major  contributors  to  the  upkeep 
of  the  roads,  although,  in  the  wear  and  tear  sense,  the 
minor  users — that,  in  short,  they  are  called  upon  not  only 
to  make  good  their  own  disturbance  of  road-surface,  but 
to  pay  for  that  dtie  to  their  competitors.  Mr.  Chamber- 
i.AiN  quotes  figures  to  show  that  permanent  way  costs  absorb 
as  much  as  24  per  cent,  of  the  tramway  revenue,  so  that 
even  a  small  alleviation  of  this  factor  might  have  a  substan- 
tial influence  on  result^-.  Tramway  authorities  have 
certainly  a  right  to  a  veiy  careful  hearing  on  these  points, 
and  the  immediate  future  has  various  critical  aspects  that 
deserve  study. 

Unprofessional   Conduct. 

Those  members  of  the  Institution  of  Electrical  Engi- 
neers, or  chartered  electrical  engineers,  as  they  may  now  be 
called,  who  read  "  The  Times,"  must  have  been  startled 
to  see  in  a  recent  issue  an  advertisement  from  one  of  their 
number  soliciting  work  as  a  consulting  engineer.  Had  the 
offender  been  a  member  of  the  medical  or  legal  professions 
a  display  such  as  this  would  have  been  followed  by  a  condign 
penalty,  probably  taking  the  form  of  expulsion  and 
subsequent  eclipse.  Now,  though  we  have  recently  argued 
that  any  sanctions  which  can  be  applied  to  the  professional 
conduct  of  electrical  engineers  must  ultimately  rely  on  the 
attitude  of  the  public  towards  them,  we  still  consider  it 

G    2 


430 


The   Electrician. 


October  7,   1921 


a  pity  that  at  this  juncture  there  is  no  means  of  dealing 
with  this  matter,  which  can  be  considered  a  punishment. 
For  expulsion  from*the  Institution  cannot,  unfortunately, 
be  included  in  this  categoi-y,  conditions  being  such  that,  the 
public  are  equally  willing  to  employ  anyone  who  calls  him- 
self an  electrical  engineer,  whether  in  a  consulting  capacity 
or  otherwise,  without  troubling  to  enquire  into  his  qualifi- 
cations or  capability.  This  is  bad  for  the  profession  gener- 
ally, for  the  engineers  themselves,  and  last,  but  not  least, 
bad  for  the  public.  For  that  reason  we  consider  it  would 
be  generally  to  the  advantage  of  the  electrical  industi-y  if 
those  among  its  ranks  who  wished  to  practise  as  consulting 
engineers  became  members  of  the  Association  of  Consult- 
ing Engineers,  and  so  placed  themselves  under  a  bode.  This 
would  allow  anj'one  employing  them  to  be  certain  of  the 
regulations  under  which  they  worked.  We  hope,  in  addi- 
tion, it  will  soon  be  possible  to  take  steps  to  differentiate 
clearly  between  the  chartered  and  unchartered  electrical 
engineer,  and  strictly  to  enforce  rules  of  professional  con- 
duct against  the  former. 

Simpler  Tenders. 

A  LITTLE  while  ago  we  listened  to  Dr.  Eosenbeeg  on  the 
shortcomings  of  the  consulting  engineer.  This  week  Mr. 
Dykes  favours  lis  with  some  views  on  the  delinquencies  of 
the  manufacturer.  Curiously  enough,  both  critics  take  the 
specification  as  their  text,  and  to  the  onlooker  the  result 
is  not  unlike  that  of  the  famous  battle  of  words  between 
the  pot  and  the  kettle.  Dr.  Rosenberg's  plaint  was  that 
the  consulting  engineer  was  too  individualistic.  Mr.  Dykes 
think.^  the  super\'ision  of  contracts  might  be  conducted  in 
a  more  economical  wav  and  that  tenders  might  be  simpli- 
fied, with  a  saving  of  time  to  the  manufacturer  and  a  result- 
ing increase  in  sympathy  on  the  part  of  the  consultant. 
The  accusation  is  one  which  manufacturers  might  well  take 
to  heart,  for  it  is  axiomatic  that  the  fewer  of  their  employees 
there  are  engaged  on  unproductive  work  the  better  will  be 
the  result  of  the  year's  trading.  Longwinded  specifications 
and  equally  diffuse  tenders  are  an  outcrop  of  the  legal  mind 
with  which  as  engineers  we  should  have  as  little  to  do  as 
possible. 

The  Need  for  Financial  Assistance. 

It  may  truly  be  said  that  the  leading  theme  of  the 
articles  which  we  publish  in  this  week's  issue  of  The  Elec- 
trician is  the  need  for  co-operation  between  all  branches 
of  the  electrical  industry  in  order  that  our  future  develop- 
ment may  be  at  a  satisfactory  rate.  This  co-operation  must 
not  only  take  the  fonn  of  remo^dng  the  obstacles  and  smooth- 
ing away  the  difficulties  that  sometimes  exist,  but  when  it 
is  required  of  something  much  more  active  as  well.  For 
instance,  Mr.  Dykes  makes  the  interesting  suggestion  that 
manufacturing  firms  should  do  something  to  assist  the  small 
electricity  supply  companies  in  their  present  plight.  These 
firms,  or  a  combination  of  them,  can  raise  capital  more 
easily  than  can  the  small  electricity  supply  companies,  and 
since,  if,  for  instance,  the  cable  makers  did  this,  they  would 
be  indirectly  increasing  their  own  busines.s,  the  scheme  has 
much  to  recommend  it.  If,  however,  money  wa«  raised  on 
these  tenns  some  share  in  both  policy  and  management 
would  have  to  be  conceded,  and  this  might  not  be  agreed  to' 
without  difficulty.  But  any  scheme  which  makes  for  the 
development  of  electrical  business  should  not  be  left 
unexplored,  and  we  therefore  hope  that  this  matter  will 
before  long  be  taken  up. 


Electricity  in  Mining. 

From  the  presidential  address  of  Mr.  A.  B.  IMuirhe.4i> 
to  the  members  of  the  Association  of  ]Miniiig  Electrical 
Engineers  we  leam  that  there  are  two  causes  which  are 
checking  progi'ess  in  the  iise  of  electrical  plant  in  collieries : 
the  attitude  of  the  Home  Office  inspectors,  who  do  not 
appear  to  be  very  friendly  to  the  u&e  of  electrical  machinery 
underground,  and  the  nationalisation  campaign  of  the 
Labour  leaders.  While  we  deplore  the  follv  of  the  latter, 
we  cannot  help  feeling  surprised  at  the  charge  brought 
against  the  inspectors  of  mines.  At  all  events,  we  feel 
sure  that  the  Electrical  Inspector  of  IMines  is  not  opposed 
to  the  extended  use  of  electricity,  though  it  is  possible 
some  of  the  district  inspectors  are  easily  inipres.sed  by  occa- 
sional accidents,  due  mainly  to  the  carelessness  of 
operators,  and  make  unreasonable  demands  upon  the 
mine-owners  and  managers.  It  is  only  by  the  extended  use 
of  machinery  and  of  electrical  plant  that  efficiency  can  be 
secured  ;  in  the  present  condition  of  trade  there  is  nothing 
so  urgently  wanted  as  increased  output  and  a  reduction 
in  the  price.  As  Mr.  Muirhead  pointed  out,  the  colliery 
owners  are  willing  to  carry  out  any  reasonable  regulations, 
but  it  is  quite  easy  to  caiTy  safeguards  to  such  an  extent 
as  to  render  production  altogether  too  costly,  with,  the 
result  that  industry  is  checked.  Everywhere  some  risk  has 
to  be  taken,  but  safe  working  conditions  are  reached  sooner 
by  friendly  co-operation  than  by  carping  criticism  and 
officious  interference. 

Postal  Telegraph  and  Telephone  Service. 

The  Treasury  Returns  for  the  half-year  support  the 
views  of  those  of  us  who  criticised  the  revised  charges  for 
the  postal,  telegraph  and  telephone  services.  It  is  only  a 
Government  department  that  could  anticipate  increased 
revenue  from  an  increase  in  the  cost  of  services  which  are 
much  less  efficient  than  formerly.  No  doubt  the  truth  will 
be  perceived  even  by  the  Post  Office  authorities  in  due 
course,  but,  unfortuuately,  whatever  its  results,  their 
experiment  will  have  been  a  very  costly  one  for  the  trade 
and  industry  of  the  country.  Notwithstanding  the  greatly 
increased  postal  charges,  only  £1  650  000  more  was  received 
than  in  the  corresponding  period  of  last  year,  although 
an  increase  of  £3  450  000  was  anticipated ;  but  instead  of 
an  increase  of  £1  900  000  from  the  telephone  service  the 
revenue  is  £  1  200  000  less !  It  is  clear  that  the  charges 
have  been  fixed  alx)ve  the  economic  limit,  and  we  hope 
that  the  authorities  will  take  into  consideration  at  the 
earliesti  possible  moment  the  question  of  a  reduction.  The 
income  from  the  telegraphs  for  t4ie  six  months%&liows  a 
decrease  of  £200  000,  which  is  the  exact  decline  predicted 
for  the  year.  Altogether  we  want  a  reduction  not  only  for 
the  sake  of  tJie  Post  Office  finances,  but  to  remove  a  drag 
on  our  indu.strial  development. 

Surface   Wiring   Systems. 

Ox  another  page  of  this  issue  v\e  give  a  de.sciiption  that 
may  almost  be  called  impressive  of  the  various  surface 
wiring  systems  whose  aim  and  object  is  to  cheapen  and 
improve  electrical  installation  work.  These  systems  range 
from  the  ancient  "  Stannos  "  of  Siemens  Brothers  <fe 
Co.,  to  that  lusty  bantling,  the  "  Kingsway,"  recently 
placed  on  the  market  by  the  General  Electric  Co.  While 
they  differ  in  detail,  they  all  have  the  idea  of  attempting 
to  do  something  better  than  it  hag  ever  been  done  before. 
We  do  not  propose  to  detail  the  advantages  of  the  various 


October  7,  1921 


The   Electrician. 


431 


systems;  that  is  best  done  by  their  makers.  Nor  do  we 
propose  to  deal  with  their  disadvantages  (if  they  have  any)  ; 
that  will  be  cheerfully  done  by  their  competitors.  Our 
object  here  is  merely  to  record  an  interesting  phase  which 
mav  well  have  a  profound  effect  on  electrical  progi-ess. 

Mainly   Economic. 

At  the  present  time  the  queation  which  is  the  best 
wiring  system  to  use  is  mainly  economic.  That  is,  such  a 
system  has  to  be  chosen  that,  while  giving  a  reasonably 
long  life  unspotted  by  regrettable  incidents,  is  low 
in  first  cost  and  easy  to  erect.  We  are  not  sure  that  of 
these  three  desiderata  the  last  is  not  the  most  important. 
For  the  best  of  systems  may  be  spoilt  by  bad  erection. 
JMoreover,  at  a  time  when  labour  is  costly  and  not  over- 
skilled,  any  system  which  can  resist  the  attentions  of  the 
amateur  "  wirebuster  "  has  much  to  recommend  it. 
While  then  for  high-class  work  in  public  buildings,  hotels 
and  large  countiy  houses  the  screwed  conduit  will  hold 
first  place,  where  money  is  an  important  object  the  surface 
wiring  idea  should  have  an  ever-inoreasing  application. 
It  can  certainly  be  said  in  its  favour  that  it  cuts  down 
initial  costs,  and  given  reasonably  careful  installation  it 
possesses  an  uneventful  life.  That  attention  which  is  being 
given  to  the  matter  by  electrical  manufacturers  is  sufficient 
indication  that  this  is  the  case,  and  should  lead  at  no 
distant  date  to  that  reduction  in  cost  of  installation  work 
which  is  SO'  eminently  necessary. 

Technical   Books   Advisory   Service. 

We  receive  so  many  requests  from  our  readers  for  advice 
in  the  choice  of  technical  books,  that  we  have  decided  to 
extend  our  service  in  this  direction.  We  have  accord- 
ingly added  to  our  staff  an  expert  who  has  made  an 
intimate  study,  during  a  long  period  of  years,  of  the 
technical  literature  of  the  electrical  industry,  and  whose 
experience  and  knowledge  of  the  subject  is  uui-ivalled. 
This  arrangement  will  enable  us,  with  the  minimum  of 
delay,  to  assist  those  of  our  readers  who  may  find  a  difii- 
culty  in  tracing  just  the  right  book  for  their  purpose,  and 
will  obviate  the  necessity  of  a  lengthy  search  through 
catalogues  and  works  of  reference.  It  often  happens  that 
a  pai-ticular  piece  of  information  of  the  greatest  value  is 
to  be  found  concealed  in  a  simple  chapter  of  a  work  which 
might  not  be  supposed,  from  its  title,  to  cover  the  subject 
in  question.  We  need  hardly  add  that  it  will  be  our 
pleasure  to  bring  such  information  to  our  readers'  atten- 
tion, as  well  as  to  answer  enquiries  of  a  more  general 
character. 

Mr.  Dunlop   and   the   B.E.A.M.A. 

KuMouR,  mildly  speaking,  has  a  way  of  exaggerating  and 
of  ascribing  quite  erroneous  consequences  to  simple  actions 
or  combinations  of  actions.  When,  then,  that  little  bird 
which  is  never  far  away  from  editorial  ofiices  told  us  that 
Mr.  D.  N.  Dunlop  was  about  to  resign  his  position  as 
director  and  secretary  of  the  B.E.A.M.A.,  we  were  at  first 
surprised  and  then  wary.  We  are  now  officially 
informed  that  there  is  nothing  in  it,  and  are  authorised  to 
deny  that  there  is.  Mr.  Dunlop  is  not  resigning  from  the 
B.E.A.M.A.,  and  the  alarums  and  excursions  which 
always  result  from  the  vacation  of  so  important  a  position, 
and  are  almost  as  disturbing  as  a  general  election,  will  not, 
therefore,  be  necessary.  There  is  matter  for  congratula- 
tion in  this,  not  the  least  because  of  the  proverb  about 
changing  pilots  during  a  storm. 


How   to   Promote   Trade. 

In  days  gone  by,  according  to  the  poet,  springtime  came 
bringing  new  desires.  In  the  present  days  of  gi-ace  spring- 
time is  associated  with  east  winds,  snowstorms  and  football 
matches,  and  the  autumn  is  the  period  when  industry 
•shakes  off  the  enervating  influence  of  Deauville,  North 
Berwick  or  Margate,  and  once  more  begins  to  strain  at 
the  collar  for  its  own  and  other  people's  advantage.  This 
year  is  no  exception.  For  those  connected  with  the 
electrical  industry  have  within  the  past  few  weeks  been 
returning  from  their  holidays  willing  and  anxious  to 
develop  their  businesses  and  to  do  their  part  in  placing 
British  trade  once  again  in  a  stable  position.  But  they 
have  returned  to  find  how  difficult  that  task  is,  and,  in 
fact,  to  discover  almost  insuperable  difficulties  to  its 
realisation.  The  order  book  is  empty.  Enquiries  are 
made  and  ans^v'ered,  but  the  rest  is  sUeuce.  The  price  of 
raw  material  remains  in  the  mountainous  regions.  Taxation 
is  still  oppressive.  Ovei-head  charges  show  no  signs  of  coming 
down.  Wages  placed  in  juxtaposition  to  consumption  are 
too  high.  The  selling  price  cannot  be  made  to  suit  con- 
sumers' pockets.  How  is  this  disastrous  state  of  affairs  to 
be  remedied  ?  Develop  your  sales  is  the  faoUe  reply.  The 
question  is,  how  can  sales  be  developed  and  how  can  trade 
be  promoted  1  It  is  a  question  to  which  many  would  like 
to  find  the  answer. 

The    Lessons    of   This    Issue. 

We  lay  no  claim  to  omniscience  in  this  matter.  But  if 
on  the  occasion  of  the  publication  of  our  Autumn  Trade 
Promotion  Number  we  summarise  some  of  the  lessons, 
ex23licit  and  implicit,  which  the  articles  that  appear  on 
other  pages  of  this  issue  contain,  we  hope  to  clear  the 
ground  and  make  the  path  to  a  brighter  future  a  little 
easier.  This  is  no  time  for  false  starts.  We  want  to  go 
ahead  directly  towards  the  goal. 

Now,  in  a  consideration  of  this  problem  one  fact  emerges, 
threadbare  and  weather-beaten,  it  is  true,  but  none  the 
less  a  fact.  That  is  that  for  real  development  the  whole 
industry  must  work  to  one  end — the  education  of  the 
inhabitants  of  the  country  generally,  and  (for  the  necessity 
of  btiilding  up  our  export  trade  must  not  be  forgotten)  of 
the  inhabitants  of  other  countries,  too,  to  show  them  the 
ways  iu  which  electricity  can  helja  their  industrial  and 
domestic  existence. 

Is    the    Contractor  the    Weak    Link  ? 

It  has  often  been  argued  with  some  force  that  the  weak 
link  in  the  chain  of  co-operation  in  the  electrical  industry — 
which  includes  the  manufacturer,  the  sujjply  engineer  and 
the  contractor — is  the  last  named.  There  is  undoubtedly 
some  force  in  this,  but  it  is  the  result  of  natural  causes.  The 
contractor  is  ustially  a  man  in  a  small  way  of  business.  His 
financial  resoui-ces  are  meagre,  and  even  did  he  wish  to 
develop  his  trade  to  its  fullest  extent  (which  is  by  no  means 
always  the  case)  he  could  not  do  so  without  assistance. 
The  Contractor*s  Position. 

Now  the  co-operation  which  we  have  suggested  is  all 
the  more  necessary,  as  there  are  indications  that  all 
is  not  well  with  the  contracting  branch  of  the  electrical 
industry.  The  reasons  for  this  are  interesting  and  valuable 
to  examine.  They  seem  to  include  the  following :  During 
the  war  and  for  some  time  after  the  demand  for  power 
and  lighting  supplies  continued  to  be  very  brisk,  and  con- 
sequently there  were  plenty  of  orders  at  remunerative 
prices.  In  many  districts  there  were  long  lists  of  con- 
sumers waiting  for  connection,  and  contractors  secured 
work  practically  on  their  own  terms. 
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But  this  happy  state  of  things  "Vas  not  to  last.  Soon 
complaints  began  to  be  made  by  customers  of  high  costs, 
and  a  prejudice  arose  against  the  contractor,  which,  unfor- 
tunately for  him,  still  persists. 

_  Municipal    Wiring   no    Remedy. 

To  counteract  this  a  few  local  authorities  have,  in  fact, 
gone  so  far  as  to  piit  into  force  their  powers  of  iindei-taking 
installation  work,  and  municipal  wiring  departments  have 
been  organised  in  the  hope  of  bringing  down  prices. 

But  while  we  sympathise  with  any  movement  which  will 
cheapen  installation  work,  we  do  not  believe  that  municipal 
wiring  will  bring  about  the  desired  result.  At  any  rate,  it 
is  not  co-operation.  Moreover,  it  is  not  equitable  for  a 
local  authority  to  enter  into  direct  competition  with  its 
own  ratepayers.  Fortunately,  there  are  not  many  muni- 
cipal supply  authorities  who  undertake  this  class  of  work, 
and  where  they  do  it  is  certainly  partly  due  to  the  apathy 
and  lack  of  organisation  among  the  local  wiring  contractors. 
But  even  then  it  is  unwise,  and  the  desired  result  should 
be  brought  about  in  some  other  way. 

Organisation  a  Necessity. 
If  contractors  were  properly  organised  and  sufficiently 
alive  to  their  own  interests  they  need  have  no  fear  of 
municipal  wiring  competition,  for,  generally  speaking,  the 
officials  of  local  authorities  realise  the  arguments  against 
municipal  wiring  that  we  have  put  foi-ward  above  and  only 
do  this  work  to  avoid  absolute  stagnation.  It  is,  in  fact, 
to  the  credit  of  the  great  majority  of  borough  electrical 
engineers  that  they  are  not  in  favour  of  engaging  in  this 
kind  of  business,  not  the  less  because  it  interferes  with 
their  ordinary  and  more  important  duties  and  involves  the 
organisation  of  a  separate  department  for  the  preparation 
and  submission  of  estimates,  the  supervision  of  work  in 
progress,  and  the  separation  of  accounts. 

And  this  is  where  co-operation  comes  in.  For  assist- 
ance might  well  be  provided  both  by  the  manufacturer  and 
the  supply  engineer  in  their  respective  ways,  so  that  through 
the  contractor  as  many  points  of  contact  as  possible  may 
be  established  with  the  consuming  public. 

The  Uses  of  Advertisement. 
We  are  glad  to  think  that  this  is  beginning  to  be  done. 
By  means  of  advertising  campaigns,  easy  terms  of  pur- 
chai-e,  leaflets,  advice  on  showroom  displays,  and  not  the 
least  by  the  inculcation  of  enthusiasm,  the  contractor  is  at 
last  beginning  to  see  that  he  must  reform,  work  and 
employ  modem  methods  not  only  to  help  himself,  but  to 
help  the  industry.  Surely  such  a  policy  cannot  fail  of 
success,  and  it  is  certainly  better  than  the  old-time  method 
of  kicking  him  downstairs  on  each  and  evei-y  opportunity. 
Electricity  Now  a  Serious  Matter. 
The  state  has  now  been  reached  in  the  development  of 
civilisation  when  the  public  regards  electrical  apparatus 
less  as  a  means  of  providing  fun  at  tea-parties  by  giving 
shocks  than  as  a  real  help  in  their  domes-tic  economy.  So 
much  have  the  public  been  educated  in  the  domestic  electric 
idea  that  the  daily  Press  are  beginning  to  talk  about  its 
advantages.  But  those  engaged  in  the  electrical  industry 
must  not  conceal  from  themselves  the  fact  that  the  price 
of  the  apparatus  is  a  great  drawback  to  its  extended 
use  and  an  equally  grave  obstacle  to  sales  promotion. 

Help    From    Hiring. 

This  difficulty  can  to  a  large  extent  be  circumvented  by 
a  wide  adoption  by  electricity  supply  authorities  of  hiring 
arrangements,  and  by  manufacturers  and  contractors  of 
hiie-purchase  methods.    Most  of  the  business  of  the  gas  com- 


panies has  been  built  up  in  this  way,  and  it  is  interesting 
to  note  that  after  temporarily  discarding  this  method  of 
development  the  Gas  Light  and  Coke  Company  is  once 
again  advertising  the  hire  of  all  sorts  of  apparatus.  And 
we  have  no  doubt  that  other  suppliers  of  gas  will  follow 
suit. 

We  admit  that  hiring  has  been  done  in  a  sanall  way  by 
some  undertakings,  and  we  are  glad  to  see  that  develop- 
ment on  these  lines  is  to  be  a  feature  of  the  Glasgow 
Corporation  Electricity  Department's  sales  development. 
But  hiring  must  become  more  general.  As  has  recently 
been  pointed  out  by  the  British  Electrical  Development 
Association,  satisfactory  cooking-ranges,  vacuum-cleaners 
and  washing-machines  are  now  on  the  market,  and  hiring 
departments  can  be  set  up  at  no  great  cost  and  no  great 
straiji  on  the  network.  And  they  will  be  a  very  great  help 
iu  bringing  the  electric  idea  befoi-e  the  public. 

A    Lead   from    Aberdeen. 

If     this    be     doubted     we    may    mention    that     there 

are     not    wanting     local     authorities^   who    have    found 

hiring    schemes    of    the    greatest    advantage,     especially 

iu     developing     the    demand     for    power     and     domestic 

puqjoses.       To  show    how   popular   these   hiring   schemes 

are    we    might    mention     that    at    Aberdeen    the    elec- 

t-ricity    departments,    whose    annual    accounts    have    just 

been  issued,  has  now  on  hire  2  652  heating  and  cooking 

utensils,    an  increase   of   478   during  the   past  year.     Of 

course,  uo  contractor  or  group  of  contractors  can  undertake 

this  class  of  work  so  well  as  the  supply  authority.     It  is 

therefore  to  be  hoped  that  this  example  will  be  more  widely 

adopted . 

Why    Hiring    is    an    Advantage. 

It  may  be  argued  that  hiring  is  not  a  great  step  towards 

increased   sales.     We   do  not   agree.     At  worst  the  wide 

employment  of  hiring  would  be  a  beginning.     But  we  feel 

sure  it  would  be  much  more  than  that.     It  would  stimulate 

interest  in  the  use  aud  capabilities  of  electrical  apparatus, 

and,"  as  the  desire  of  possession  is  in  each  one  of  us,  it 

would  eventually — indeed,  before  very  long — increase  sales. 

This  increase  would  receive  no  little  assistance  from  the 

use  of  hire-purchase  agreements  by  both  manufacturers  and 

contractors.     As  Mr.  Moeton  shows,  this  is  a  matter  in 

which  the  manufacturer  and  the  contractor  might  well  go 

hand  in  hand  to  the  advantage  of  both. 

Go-operation  of  Contractors. 

Again,  a  number  of  local  electrical  contractors  might  well 
establish  a  showroom  on  a  co-operative  basis,  or  form  a 
separate  company  for  the  purpose.  Unfortunately,  their 
sense  of  organisation  and  co-operation  does  not  seem  to  be 
sufficiently  developed  to  enable  them  to  undertake  such  a 
useful  and  remunerative  work,  though  we  ai-e  glad  to  see 
that  Mr.  Oeringe  recognises  it  is  along  these  lines  that 
progress  can  best  be  made. 

The    Place    of  the    Small    Apparatus. 

It  is  to  a  certain  extent  fortuitous,  but  none  the  less 
significant,  that  the  new  apparatus  which  we  describe  on 
other  pages  of  this  issiue  is' mainly  small.  It  implies,  we 
think,  a  recognition  of  the  fact  that  in  the  domestic  field 
lies  the  great  chance  for  future  electrical  development,  not 
the  less  because  it  is  a  field  which  has  been  practically 
untouched.  It  is  upon  relatively  small  apparatus  that  the 
electrical  industry  must  more  and  more  depend.  There 
cannot  in  the  nature  of  things  be  a  market  for  more  than 
a  few  15  DOO  kW  turbo-alternators,  but  there  must  for  a 
very  long  time  be  an  almost  unlimited   demand  for  such 
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appliances  as  cookers,  irons,  small  motors,  heaters,  toasters, 
fans,  vacuum-cleaners  and  washing-machines,  and  the 
wide  range  of  accessories  which  are  a  necessaiy 
accompaniment  of  their  use. 

We  have  indicated,  somewhat  allusively,  perhaps,  the 
ways  in  which  the  electrical  iudustiT  can  be  expanded  and 
electrical  trade  developed.  By  co-operation,  by  advertise- 
ment, by  hiring  and  by  an  increasing  detenuinatiou  to 
reduce  the  cost  and  improve  the  quality  of  the  product. 
These  are,  in  fact,  outstanding  necessities.  In  the  past  few 
years  we  have  greatly  improved  our  methods.  But  we  feel 
that  improvement  is  still  necessary — a  remark  that  is  not 
made  in  any  spirit  of  carping  criticism,  but  because  to 
improve  is  to  live  and  to  stand  still  is  to  die. 


Some   Effects   of   the  Strike. 

It  has  often  been  said  that  there  is  uo  sentiment  in 
business,  that  thB  man  does  best  who  goes  ahead  regardless 
of  the  sore  heads  and  corns  of  his  eompetitors,  and  keeps  his 
end,  which  is  geueralh'  liis  owu  advantage,  in  view  irrespec- 
tive of  the  obstacles  which  he  may  meet  on  the  way.  With- 
out subscribing  entirely  to  this  policy,  there  is  no 
doubt  that  in  the  electrical  industrj^,  at  any  rate  on  the 
domestic  side,  development  will  be  achieved  by  the  displace- 
ment of  existing  methods  of  heating  and  cooking,  and  to 
that  extent,  therefore,  our  gain  will  be  other  people's  mis- 
fortune. The  war,  as  has  often  been  pointed  out,  brought 
before  the  general  public  in  a  most  striking  way  the  advan- 
tages that  can  be  obtained  by  using  electricity  for  domestic 
pur|50ses  and  for  such  applications  as  the  heating  of  offices. 
The  development  which  resulted  was  not  entirely  on  the 
score  that  electricity  was  more  convenient,  important  a^; 
that  is,  but  because-  to  a  large  extent  the  reliability 
of  the  supply  and  the  quality  of  the  product  made 
it  stand  out  above  its  competitors.  So  that  throughout  the 
inconveniences  of  the  later  war  period  electricity  to  a 
larger  extent  than  any  of  the  other  heating  commodities 
could  be  depended  on  to  come  up  to  specification. 

An  Uaconsclous  Advertisement. 

From  communications  we  have  received  from  electri- 
city supply  engineers  all  over  the  country  it  is  evident  that 
the  coal  strike  simply  added  to  the  good  work  which  had 
thus  been  begun  by  emphaisising  in  a  somewhat  circuitous 
way  the  advantages  that  electricity  could  confer  on  the 
general  public.  There  is  no  doubt  that  this  illustration 
would  have  been  more  pronounced  had  not  the  summer 
weather,  which  continued  practically  throughout  the  whole 
course  of  the  cessation  of  work,  made  artificial  heating  of 
houses  and  offices  almost  unnecessary.  Moreover,  in  cer- 
tain districts,  generally  those  remote  from  industrial  areas, 
the  stocks  of  coal  in  hand,  both  in  the  domestic  cellars  and 
in  the  gas  works,  allowed  almost  a  normal  supply  of  heat  to 
be  obtained.  Those  who  suffered  most,  as  is  always  the  case 
in  an  industrial  dispute,  were  the  poorer  classes,  who  were 
for  financial  reasons  unable  to  take  advantage  of  the  alter- 
native methods  offered. 

Restrictions    end    Ne^r    Business. 

On  the  other  hand,  in  certain  districts  the  restrictions 
placed  on  the  output  from  the  stations  prevented  any 
campaign  being  instituted  in  favour  of  the  further  use  of 
electrical  apparatus.  Nevertheless,  even  in  these  places  a 
satisfactory  increase  in  the  consumption  was  noticeable  in  the 
case  of  those  consumers  who  already  possessed  electrical  equip- 


ment, and  the  envy  excited  among  their  neighbours  by  the 
better  conditions  under  which  these  fortunate  people  were 
able  to  live  has  led  to  a  large  number  of  additional  enquiries 
which  the  coming  of  the  autumn  season  will  no  doubt  still 
further  increase.  This  is  a  psychological  result  with  a 
vengeance. 

Some    Examples    of  a    Benefit. 

^\'e  may  illustrate  our  argument  with  a  few  examples. 
In  Birmingham,  for  instance,  Mr.  Ch.^ttock  tells  us  that 
during  the  period  of  the  coal  stoppage  nearly  300  kW 
of  additional  heating  and  cooking  connections  were  made  to 
the  mains,  and  although  it  is  difficult  to  say  to  what  extent 
the  coal  stoppage  was  actually  responsible  for  this  satis- 
factory state  of  affairs,  there  is  uo  doubt  that  it  accounted 
for  a  considerable  proportion  of  it,  and  that,  moreover, 
it  has  turned  the  attention  of  the  public  effectively  to  a 
consideration  of  the  advantages  of  installing  electrical 
apparatus.  The  same  point  is  made  in  a  different  way  by 
Mr.  C.  G.  MoELEY  New,  of  Cardiff,  where,  owing  to  the 
special  relation  of  the  city  to  the  coal  trade,  the  connections 
added  during  the  strike  were  naturaUy  small.  Never- 
theless, it  seems  quite  possible  that  the  lessons  enforced  by 
the  strike  as  to  the  value  of  being  independent  of  coal  as 
a  heating  agent  will  bear  fruit  during  the  coming  months, 
and  this  opinion  is  backed  up  by  the  large  number  of  appli- 
cations which  are  now  being  made  for  new  connections  and 
extensions  to  existing  installations. 

Contractors    Reap    a    Harvest. 

At  the  other  end  of  the  country  a  somewhat  similar  con- 
dition of  things  is  evident.  For  Major  Eichardson  tells 
us  that  in  Dundee  the  coal  strike  certainly  caused  many 
consumers  to  use  electricity  for  culinaiy  purposes,  and  that 
the  contractors  reaped  a  good  harvest  by  the  sale  of  electrical 
utensils.  As  a  result  the  consumption  of  units  for  domestic 
purposes  increased  to  a  large  extent,  and  applications  for 
special  heating  circuits  are  still  on  the  increase.  This  con- 
dition of  things  was  generally  assisted  by  the  electricity 
department  being  able  to  give  a  continuous  supply,  while 
the  gas  was  cut  off  altogether  during  certain  periods  of  the 
day,  and  when  available  was  only  of  poor  quality. 

Gas   Rationing    a    Help. 

The  effect  of  gas  rationing  was  also  an  advantage  to  the 
electricity  supply  department  of  the  Glasgow  Coi-poration. 
Here  a  noticeable  increase  in  sales  in  the  departmental  show- 
room was  found,  and  there  was  a  constant  demand  for 
domestic  and  industrial  irons,  boiling-rings,  kettles,  table- 
cookers  and  gi-ills  and  small  electric  fires.  In  one  week 
alone  over  300  electric  irons  were  sold,  and  'altogether 
awpliauces  to  the  extent  of  from  500  to  600  kW  capacity 
were  sent  out  from  the  showroom.  In  additiou,  many 
electric  cooking  emergency  outfits  were  installed  in 
restaurants,  in  national  kitchens,  and  in  the  canteens  of  the 
municipal  buildings. 

The    Moral    of    It. 

Similar  information  has  been  received  from  Manchester, 
Newcastle,  Salford,  and  Sunderiand,  aud  though  in  a  few 
cases  we  have  been  told  that  the  strike  had  a  more  hamiful 
than  a  beneficial  effect,  we  think  that  the  voting  indicates 
that  electricity  has  rather  gained  than  lost  prestige  and 
woridly  wealth  by  this  occurrence.  We  hope,  therefore, 
that  steps  will  be  taken  to  keep  the  momentum  up,  and  that 
by  the  lessous  that  have  been  learned  no  chance  will  be  lost 
of  bringing  before  consumers  all  over  the  country  the  advan- 
tages which  can  be  obtained  by  the  employment  of  domestic 
elecfa-ic  apparatus. 
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During  the  Middle  Ages,  despite  the  operation  of  the 
natural  law  wheireby,  save  for  external  checks  and  causes, 
the  population  tends  to  double  itself  in  twenty-five  years, 
the  inhabitants  of  this  country  increased  in  number  very 
slowly.  Even  as  late  as  1801,  when  the  first  census  was 
taken,  the  total  population  of  England,  Scotland  and  Wales 
was  only  10  million. 

The  census  recently  taken  shows  that  this  figure  has  now 
increased  to  nearly  43  millions.  This  enormous  increase  in 
the  last  120  years  is  almost  entirely  due  to  the  fact  that 
during  this  period  England  has  changed  from  a  largely 
agricultural  into  a  manufacturing  and  trading  country. 
The  ])opulabion,  which  in  the  Middle  Ages  was  regu- 
lated by  the  capacity  of  the  agricultural  industry  to 
supj)!}'  the  needs  of  the  people — a  year  of  drought  causing 
famine  and  death — has  since  1800  been  largely  supported  by 
the  profits  from  our  manufactures  and  exports  to  foreign 
countries,  paid  to  a  great  extent  in  the  form  of  food. 

Produce  and  Sell,  or  Fall. 

Unless,  therefore,  the  prosperity  of  the  countrA'  is  to 
decline  and  its  population  to  dwindle  to  something  like  the 
numbers  at  the  end  of  the  eighteenth  century,  it  is  evident 
that  the  nation  as  a  whole,  employers  and  workmen,  finan- 
ciers and  managers,  must  pull  together  and  produce  and  sell 
goods  at  such  a  price  as  will  retain  our  vital  foreign  trade. 
For  if  an  article  can  be  produced  more  cheaply  in  a  foreign 
country  than  here,  then  the  world  will  buy  in  that  country, 
and  nothing  we  can  say  or  do  will  prevent  it. 

We  have  to  face  the  fact  that  the  capital  on  which  in 
the  past  we  have  largely  relied  for  the  initiation  of  new 
enterprises  and  for  the  financing  of  other  countries,  which 
in  turn  would  become  consumers  of  our  own  products,  has 
been  drained  in  the  great  fight.  The  dividends  from  foreign 
investments,  which  helped  to  provide  wages  for  large 
numbers  of  our  people,  have  disappeared.  The  chief  cause, 
however,  of  the  present  depression  and  unemployment  is 
due  to  the  fall  in  the  rate  of  exchange,  many  of  our  best 
customers  abroad  having  been  so  impoverished  that  they 
can  no  longer  afford  to  buy  our  goods.  French  money  has 
lost  half  its  purchasing  power;  Italian  money  more  than 
two-third;-- ;  the  Indian  rupee,  which  last  year  bought 
2s.  lOd.  worth  of  our  goods,  will  now  buy  only  Is.  3d. 
worth ;  and  the  German,  who  f  onnerly  jmid  his  20  marks 
for  a  sovereign's  worth  of  our  goods,  would  now  have  to 
pay  300. 

Even  were  the  price  of  our  goods  no  higher  than  before, 
the  fact  that  all  these  people^ — our  former  customers — have, 
through  tJie  fall  in  the  exchange,  to  pay  many  times  as 
much  money  for  our  goods  would  make  it  difficult  for 
us  to  obtain  their  orders.  i\Iuch  more  difficult  is  it,  then, 
when  our  cost  of  production  has  been  so  much  increased. 

How  to  Win  the  Peace. 

The  que-stion  of  the  equalisation  of  the  rate  of  exchange 
is  one  for  Governments  and  financial  experts  to  deal  with, 
and  in  any  case  will  only  gradually  be  solved.  The  capital 
of  these  countries  has  been  dissijiated,  and  their  wealth 
will  have  gradually  to  be  built  up  again,  principally 
through  agriculture  and  by  thrift.  Good  han'ests  for  the 
next  year  or  two  would  help  greatly,  as  would  also  stern 
economy  and  self-denial.  Pending  such  improvement  in 
the  rate  of  exchange,  the  supreme  effort  of  the  electrical,  as 
of  all  other,  industries  in  this  country  should  be  directed 
to  reducing  the  cost  of  its  products. 

We  won  the  late  war  by  mobilising  the  whole  resources 
of  our  Empire,  by  putting  into  the  fight  the  best  brains,  the 
best  organisation  and  the  best  labour  of  which  Great 
Britain  was  capable,  and  by  "  scrapping  "  all  customs  and 
methods  which  stood  in  the  way  of  success.     And  now  we 


can  only  win  back  the  prosperity  of  the  countiy  by  adopting 
similar  methods,  with  the  addition  of  thrift  and  economy, 
which  were  not  conspicuous  during  the  war. 

Let  no  one  think,  because  the  particular  product  with 
which  he  is  concerned  is  largel}'  used  for  home  consumption, 
that  he  is  not  interested  in  foreign  orders.  The  lower  the 
price  at  which  electrical  energy  can  be  supplied  the  less 
will  be  the  cost  of  production  for  the  manufacturer  who 
requires  current  for  lighting  or  running  his  works,  and  the 
greater  the  chance  of  his  obtaining  foreign  orders. 


Increased  Production — Not  Low  Wages. 

Low  cost  of  production  does  not  uecessaiily  mean  low 
rates  of  wages  for  those  engaged  in  the  industry ;  it  means 
maximiim  oiitpat  j)er  man  employed,  and  to  obtain  this  is 
needed  the  co-operation  of  each  one  in  the  industry,  from 
the  managing  director  to  the  youngest  woi-kman. 

There  never  was  a  time  in  the  history  of  our  country 
when  our  works  were  better  equipped  and  organised  than 
at  present;  never  before  was  so  much  done  for  the  social 
welfare  of  employees.  Canteens,  clubs  and  sports  grounds 
are  to  be  found  in  connectiwi  with  most  of  our  largest 
works.  All  that  is  wanted  is  a  spirit,  of  co-operation 
between  the  employers  and  the  workmen — the  employers 
to  see  that  the  organisation  and  equipment  is  kept  up  to 
the  highest  level,  the  staff  and  workmen  to  see  that  in 
exchange  for  good  wages  a  good  day's  work  is  given  and 
no  opportunity  lost  of  increasing  the  output  of  the  works. 

The  Place  of  the  Works  Committee. 

In  many  works  much  good  has  already  been  done  by 
works  committees,  but  much  still  remains  to  be  done.  It 
is  only  by  bringing  the  workman  into  closer  contact  with 
the  management  and  by  educating  him  in  elementary 
economic  principles  that  any  real  improvement  can  be 
made.  "  Ca' -canny  "  and  the  various  rules  connected 
with  "  Demarcation,"  which  prevent  a  man  from  doing 
the  smallest  job  beyond  what  strictly  belongs  to  his  own 
trade,  must  go  if  we  are  to  regain  our  former  prosperity. 

The  more  far-sighted  among  the  Trade  Unionists  realise 
this,  but,  apart  from  the  appeal  which  both  these  practices 
make  to  the  lazy,  selfish  workman,  many  of  the  moi'e  con- 
.scientious  men  are  still  influenced  b}'  them,  because  they 
think  (wrongly,  but  none  the  less  strongly)  that  by  working 
in  this  wav  they  help  to  give  employment  to  more  men. 

The  Employers'  First  Duty. 

It  seems  to  me,  therefore,  that  the  most  important  duty 
of  the  employers  at  the  present  time  is  to  mix  more  with 
their  men,  obtain  their  confidence,  explain  to  them  the 
underlying  economic  principles,  and  show  them  that  by 
increasing  production  for  a  given  wage  more  payment 
(l)rincipally  in  the  shape  of  food)  can  be  obtained  from 
abroad,  and  thus  more  people  supported  in  this  country. 

The  le.^sons  of  the  war  have  undoubtedly  led  to  a  much 
greater  interchange  of  ideas,  and  more  co-ojjeration  amongst 
employers  and  combinations  have  been  effected  which  will 
admit  of  our  English  electrical  firms  undertaking  complete 
contracts  of  the  largest  j^ize.  It  is,  however,  essential  in 
many  cases  that  the  manufacturers  should  be  prefiared  not 
merely  to  sell  plant  for  delivery  f.o.b.,  but  to  quote  for  the 
complete  erection.  An  established  electrical  company  may 
be  quite  capable  of  taking  delivery  f.o.b.  and  erecting  and 
starting,  but  in  the  case  of,  say,  an  Indian  municipality, 
with  an  electrical  staff  still  to  be  formed,  thei  firm  (whether 
English  or  foreign)  which  is  prepared  to  quote  the  lowest 
price  for  the  jilaut  as  specified,  delivered  and  erected,  will 
in  all  probability  get  the  job.  It  is  in  the  erection  that  the 
greatest  waste  generally  occurs. 
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Better  Supervision  of  Contracts. 

There  is  still  room  in  many  of  our  largest  works  for 
better  organisatioii  of  tlie  supei-vision  of  contracts,  aud 
I  am  often  struck  by  the  way  in  which  finus  differ  in  this 
respect.  In  some,  one  man  represents  the  firm,  can-ies  out 
all  the  negotiatio^ns  and  settles  all  details  with  the  purchaser 
or  the  consulting  engineer.  In  others  one  may  have  to 
deal  with  six  or  eight  different  people  representing  different 
departments,  each  of  whom  cciiiiues  his  interest  strictly 
to  his  own  department  and  is  supremely  indifferent  to  any 
mistake  or  difficulty  affecting  the  firm  as  a  whole  as  long 
as  his  department  is  cleai-ed. 

A  minor  j^oint  is  the'  unnecessaiy  waste  of  time  and 
energy  in  connection  with  tenders.  When  an  engineer  has 
•drawn  up  a  detailed  specification  and  form  of  tender,  why 
■will  some  firms  say  :  "  Our  tender  comprises  .  .  .  "and 
proceed  to  quote  page  after  page  from  the  specification, 
every  word  of  which  must  be  read  through  to  see  if  haply 
any  item  is  omitted  or  differs  from  that  specified  ?  The 
tender  which  says:  "  Evei^ything  as  specified,  with  (when 
necessai-y)  the  exception  of  the  folloiw-iug  iteans  .  .  .  " 
saves  paper,  saves  clerks'  time,  and  by  saving  the 
engineer's  time  ig  likely  to  secure  sympathetio  consideration. 

How  Financiers  Might   Help. 

I  cannot  help  feeling,  too',  that  more  might  be  done 
bj'  the  large  manufacturing  firms  and  their  financial  friends 
to  assist  their  customers  in  the  present  crisis.  The  cable- 
making  industry  is  O'Ue  of  the  soundest  in  this  country,  and 
collectively  could  raise  money  much  more  cheaply  than  the 
majority  of  the  smaller  electricity  supply  companies.  The 
latter  w-ere  not  allowed  to  raise  their  prices  sufficiently 
during  the  war — or  since — and  in  consequence  are  utterly 
unable  to  raise  money  for  necessary  exteiusions  ol  mains. 
If  the  cable  companies  and  the  financiers  who  are  interested 
in  them  could  de^visei  a  scheme  by  which  such  supply  com- 
panies could  obtain  needed  additional  mains  on  easy  terms, 
not  only  would  employment  be  found  for  a  large  number 
of  men  direxrtly,  but  indirectly  the  addition  of  new 
electricity  consumers  would  react  in  the  increased  sales  of 
wiring  materials,  increased  work  for  wiring  contractors,  and 
increased  demand  for  meters  and  all  kind^s  of  electrical 
accessories. 

The  public  has  at  last:  been  educated  up  to  the  advantages 
of  eilectricdty  supply,  but  all  over  the  couutay  at  the 
pr^ent  time  are  to  be  found  "  would-be  "  consumers 
unable  to  obtain  current  because  the  supply  authority 
cannot  provide  the  necessary  mains.  .With  the  increased 
busine&s  resulting  from  such  mains  extensions  there  would 
inevitably  result  increased  orders  for  generating  plant. 

More  Enterprise  by  the  Wiring  Contractor. 

The  introduction  some  years  back  of  the  metal-cased 
surface  system  of  wiring,  which  has  now  been  copied  by 
most  of  the  cable-makers,  has  greatly  simplified  the  wiring 
problem,  but  it  has  still  unfortunately  to  be  said  that  in 
many  cases  the  wiremen  have  not  allowed  full  advantage 
to  be  gained  from^the  facilities  offered,  the  number  of 
points  wired  per  day  being  in  noi  way  commensurate  with 
tlie  reduction  in  the  labour  involved. 

There  is  an  immense  field  for  the  wiring  contractor  in 
the  thousands  of  small  houses  still  without  electric  light. 
That  these  smaller  houses  can  be  profitably  supplied  by  a 
combination  of  manufacturers  and  supply  authorities  has 
been  already  demonstrated,  and  it  is  a  matter  of  surprise 
that  this  large  source  of  revenue  ha^  been  so  neglected.  If 
both  are  prepared  seriously  to  go  into'  the  business 
together,  not  only  will  they  find  an  outlet  for  their  pro- 
ducts, electrical  energy  and  wires  and  lamps,  but  if  proper 
tried  methods  are  adopted  each  will  receive  a  satisfactory 
dividend  on  the  capital  put  into  the  scheme. 

Hopes  for  the  Future. 


position,  the  crisis  has  been  passed,  and  that  slowly,  but 
none  the  less  surely,  prospects  are  impro-ving.  The 
importance  of  the  industiy  has  been  recognised  by  the 
grant  to  the  Institution  of  a  Royal  Charter,  and  the 
honour  paid  to  it  by  the  King  in  consenting  to  become  the 
first  Patron  is  one  to  encourage  all  electrical  people. 

The  general  body  of  employees  are  becoming  increasingly 
distrustful  of  the  noisy  extremists,  who  have  misled  them 
in  the  past,  and  are  beginning  to'  realise  that  their  interests 
are  bound  up  witli  the  prosperity  of  the  industiy.  The 
futility  of  incessant  strikes  has  been  borne  in  upon  the 
consciousness  of  some  of  the  labour  leaders,  and  if  only 
all  coucerned,  whatever  their  position,  will  give  of  their 
best,  if  we  can  sweep  away  senseless  restrictions  on  output 
and  each  give  a  fair  day's  work  for  a  fair  day's  wage, 
the  industiy  as  a  whole  will  be  able  to  bring  down 
the  price  of  its  products  more  nearly  to  pre-w^ar  prices, 
when  the  gradual  improvement  in  the  rate  of  foreign 
exchange  should  bring  a  prosperity  such  as  our  electrical 
industry  has  never  so  far  experienced. 


How  the  Contractor  Can  Help  the 
Industry. 

By  JOSEPH  ORRINGE,  President.  Electrical  Contractors'  Association. 

A  largei  majority  of  electrical  contractors  of  repute  in  the 
United  Kingdom  are  members  of  the  Electrical  Contractors' 
Association  and  other  kindred  associations,  aud  as  such  are 
fully  alive  to  the  important  part  electrical  contractors  can, 
antl  will,  take  in  the  development^  of  the  electrical  industry. 
Electrical  contractors  come  into  daily  contact  with  users,  or 
would-be  users,  of  electricity.  They  are  in  constant  touch 
with  the  requirements  of  the  consumer,  and,  in  the  opinion 
of  the  writer,  are  best  able  to  create  an  increased  demand 
for  electrical  energy  (desired  by  most  supply  authorities) 
which  will  necessitate  an  increased  distribution  of  the 
electrical  manufacturers'  jDroducts. 

Up  to  a  few  years  ago  electrical  contractors  appeared  to 
concentrate  more  on  the  practical  or  technical  side  of  their 
business;  in  consequence,  suificient  attention  was  not 
bestowed  on  the  sales  or  commercial  side.  During  the 
last  few  years  electrical  contractors  (like  many  other 
business  men)  have  reorganised  the  staffs  and  are  better 
able  to  successfully  cope  with  a  big  volume  of  trade,  of 
which  we  are  all  so  much  in  need  at  the  present  time'. 

The   Showroom  an   Assistance. 

Electrical  contractors  must,  and  will,  materially  help 
in  the  development  of  the  electrical  industiy  by  providing, 
individually  or  collectively,  well-equipped  electrical  show- 
rooms, with  fully-qualified  technical  assistants  in  charge, 
well  able  to  advise  consumers  or  prospective  users.  In 
isolated  or  rural  districts,  if  there  should  be  any 
difficulty  in  this  matter  of  showrooms,  co-operation  with  the 
authority  sliould  be  sought. 

Municipal  engineers  and  supply  authorities  recognise 
the  impetus  tlie  electrical  industiy  has  gathered  for  some 
years  past..  They  also  know  that  eveny  electrical  con- 
tractor of  repute  is  an  energetic  canvasser,  and  can  be  relied 
upon  to  bring  forward  increased  demands  for  current. 
Has  it  ever  occurred  to  readers  of  The  Electrician  that 
most  of  the  electrical  contractors  who  have  the  development 
of  the  electrical  industiy  at  heart,  by  soliciting  an  order 
for  a  new  installation  aud  obtaining  one,  often  introduce 
to  the  supply  authority  a  new  customer  from  whom  they 
are  likely  to  derive  some  profit  for,  it  may  be,  a  long 
period  of  years,  whereas  the  only  remuneration  received  by 
the  electrical  contractor  concerned  is  the  small  amount  of 
profit  derived  from  putting  down  the  first  installation  1 


The    Need   for   Closer   Co-operation. 

Surveying  the  electrical  industry  as  a  whole,   there  are  It  will,  therefore,  be  feen  that  the  time  has  arrived  when 

good  grounds  for  concluding  that,  serious  as  is  the  present       municipal  engineers  and  supply  authorities  must  work  in 
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closer  co-operation  witli  bonn  fide  electrical  contractors 
\\ith  one  object  in  view,  namely,  the  development  of  tlie 
electrical  industry. 

Electrical  contractors,  like  manufacturers  in  all  tradee, 
are  fully  alive  to  the  necessity  of  keeping  their  costs  for 
installation  work  down  to  the  lowest  possible  figure,  other- 
wise the  progress  of  the  electrical  industry  will  be  impeded. 
The  provision  of  well-equipped  showrooms,  qualified  tech- 
nical assistants  and  properly  trained  canvassers  may  mean 
iucreated  overhead  charges  (often  overlooked  by  certain 
manufacturers  in  the  electrical  industi-y)  ;  but  the  time  has 
new  arrived  when  it  ought  to  be  possible  for  the  electrical 
manufacturers  and  the  electrical  contractors,  through  their 
various  organisations,  to  get  together  to  formulate  fair 
trading  conditions  as  between  all  parties  interested.     If 


only  fair-minded  representatives  (who,  I  am  convinced,  are 
in  a  majority  on  the  various  bodies)  from  the  electrical 
manufacturers,  electrical  wholesalers  and  electrical  con-- 
tractors  will  meet  in  joint  conference  with  a  view  of  clearing 
up  any  misunderstandings  that  do  undoubtedly  exist,  then 
the  development  of  evei^y  section  of  the  electrical  industi-y 
will  surpass  the  most  sanguine  expectations  existing  to-day, 
and  the  future  will  be  worth  looking  forward  to. 

During  my  year  of  cffice-  as  President  of  the  Electrical 
Contractors'  Association  I  sincerely  hope  that  it  may  be 
possible  for  somebody,  say,  the  Electrical  Development 
Association,  to  seize  an  opportiiuity  for  convening  a  meeting 
at  which  representatives  of  every  section  of  the  electrical 
industi-y  will  be  present  to  air  their  ^•iews  on  these  points. 
Nothing  but  good  can  result. 


The   Tendencies  of  Electric   Lighting. 


By    HAYDN    T.    HARRISON. 


Artificial  lighting,  like  clothing  and  other  modem  lux- 
uries, passes  through  phases  or  fashions,  which  change  as 
new  means  are  devised  for  improving  the  result.  Unfor- 
tunately, in  artificial  lighting  there  is  often  a  tendency  in 
this  country  to  mi.\  the  j)eriods;  for  example,  it  is  not  an 
uncommon  sight  to  see  the  tungsten  lamp  of  to-day  pro- 
jecting far  below  the  shades  designed  for  the  carbon  lamp 
of  the  last  decade,  or  the  gasfilled  lamp  in  the  opalescent 
globe  wliich  was  used  to  diffuse  the  lower  hemispherical 
rays  of  the  carbon  arc. 

Such  inconsistencies  are  allowed  to  continue,  due  to  a 
lack  of  cohesion  between  lamp  makers  and  fittings  makers 
in  this  country.  In  America  these  two  industries  work 
together,  with  the  result  that  the  great  advances  which  have 
been  made  in  the  efficiency  of  electric  lamps  have  benefited 
both  the  pockets  and  the  eyesight  of  the  public,  whereas  in 
this  countiy,  the  improved  efficiency  of  the  lamps  is  veiy 
often  the  cause  of  much  discomfort,  or  is  rendered  abortive 
by  unsuitable  shades  and  reflectors. 

Illuminating  engineering,  as  a  profession,  has  now  been 
in  existence  for  some  time,  but  its  influence  is  rarely  notice- 
able in  the  domestic  life  of  the  country.  And  even  in  the 
case  of  public  buildings,  such  as  churches,  etc.,  many 
examples  still  exist  of  the  way  in  which  artificial  lighting 
should  not  be  carried  out. 


Progress  Means  More  Screening. 

The  tendency  to  increase  the  efficiency  of  electric  lamps 
by  shortening  the  wave  length  produced,  demands  that  the 
actual  filament  should  be  screened  from  the  eye,  otherwise, 
its  high  brilliancy  will  cause  the  iris  to  contract,  with  the 
result  that  the  improved  illumination  is  no  longer  a  benefit, 
and  eyestrain  resiiUs. 

If  the  shades  or  globes  used  for  this  purpose  absorb  or 
waste  more  light  than  has  been  gained  by  improving  the 
efficiency  of  the  lamp,  the  lamp  of  lower  efficiency  and 
brilliancy  would  still  prove  the  more  economical,  but  as  the 
public  often  has  a  tendency  to  favour  the  more  brilliant 
and  whiter  light  source,  it  is  essential  that  the  devices  for 
protecting  the  eye  against  injury  should  be  of  such  a  nature 
that  they  perform  this  object  without  wasting  all  that  has 
been  gained. 

Since  the  days  of  carbon  incandescent  lamps  the  efficiency 
has  been  increased  ten  times.  The  brilliancy  of  a  carbon 
lamp  was  about  300  c.p.  per  sq.  in.,  that  of  the  gasfilled 
lamp  of  to-day  is  3  400  c.p.  per  sq.  in. ;  thus  the  brilliancy 
has  increased  in  vei^y  much  the  same  proportion  as  the 
efficiency. 

When  it  is  remembered  that  the  brilliancy  of  the  ordinary 
candle  flame  is  3  to  4  c.p.  per  sq.  in.,  and  that  many 
authorities  consider  this  the  maximum  brilliancy  which 
should  be  allowed,  the  importance  of  shades  and  reflectors 
cannot  be  over-estimated. 


Wasted    Energy. 

]Much  time  and  energy  have  been  spent  in  developing 
means  for  overcoming  this  difficulty,  and  all  sorts  of  fittings 
have  been  devised  which,  if  used,  would  result  in  the  im- 
provement in  lamp  efficiency  being  for  the  public  good  ; 
but  unfortunately  the  tendency  of  those  who  supply  and 
erect  elective  light  fittings  still  seems  to  be  to  allow  their 
customers  to  select  unsuitable  apparatus  often  on  account 
of  the  low  price,  without  bringing  to  their  notice  the 
importance  of  considering  the  unpleasant  and  sometimes 
daugeroiis  result  of  using  such  fittings. 

Precautions    Against    Eyestrain. 

In  the  case  of  factories,  workshops,  schools,  etc.,  which 
come  under  the  Home  Office  inspectors,  whose  duty  it  is  to 
look  after  the  health  of  the  workers,  precautions  are  insisted 
upon  to  prevent  eyestrain  which  would  eventually  result  in 
ophthalmic  troiibles.  Unfortunately,  private  individuals 
do  not  appear  to  have  realised  that  the  gradual  increase  in 
the  power  of  light  sources  has  led  to  a  stage  when  such 
precautions  should  be  taken,  but  it  is  to  be  hoped  that 
those  who  install  electric  light  will,  by  constantly  reminding 
their  clients  of  the  danger  of  overlooking  these  points, 
eventually  educate  the  public  to  the  importance  of  care  in 
this  direction. 

The    Conflict    of   ./Estheticism   and    Illumination. 

The  chief  difficulty  appears  to  be  in  satisfying  the  asthetio 
sense  and,  at  the  same  time,  to  provide  sufficient  illumina- 
tion. In  cases  where  appearance  is  of  minor  importance, 
as  in  workshops,  etc.,  opaqiie  shades  which  completely 
screen  the  light  source  from  the  eye  are  now  generally 
used  with  most  satisfactory  results. 

In  high  buildings  or  rooms  where  the  lamps  can  be 
erected  well  above  the  line  of  sight,  efficient  results  are 
obtained  by  reflectors  which  collect  the  luminous  energy 
and  direct  it  downwards,  but  in  low  rooms  where  the  light 
source  is  often  well  within  the  line  of  vision,  it  is  becoming 
a  common  practice  to  use  bowl  fittings  which  do  not  allow 
much  of  the  light  energy  to  pass,  but  are  supposed  to  reflect 
a  considerable  percentage  of  the  ceiling  above,  which  if 
kept  white  diffuses  it  over  the  room.  Such  bowls,  if  made 
of  the  right  material  and  ke])t  clean,  do  give  excellent 
results,  but  as  these  conditions  are  rarely  complied  with  it 
is  not  unusual  to  find  that  despite  the  fact  that  the  luminous 
energy  provided  by  the  lamp  is  more  than  sufficient,  the 
resulting  illumination  is  so  low  as  to  cause  complaints  which 
are  often  justified! 

No    Need   for   Inadequate    Illumination. 

Inade<^uate  illumination,  considering  the  efficiency  of  the 
present  electric  lamps,     should  be  a  thing  of   the    past; 


October  7,   1921 


The   Electrician. 


i37 


numerous  tables  are  published  which  give  the  degree  cf 
illumination  required  for  varioiis  puqjoses.  Fittings  makers 
and  the  better  class  of  contractors,  by  careful  design  and 
proper  lay-out  of  installations,  obtain  these  degrees  of 
illumination,  and  are  able  to  prove  they  do  so  by  the  use  of 
portable  photometers,  the  final  result  being  satisfactory. 

This  satisfaction  is  not  always  permanent,  as  many  of  the 
fittings  supplied  depend  for  their  efficiency  on  constant 
cleaning,  and  on  their  surroundings  reflecting  much  of  the 
light.  It  is,  therefore,  to  be  hoped  that  the  more  modern 
type  of  fittings,  which  are  designed  to  exclude  dirt  and  have 
self-contained  reflectors,  wiU  be  generally  adopted,  as 
these,  being  easily  cleaned,  receive  that  small  amount  of 
attentioia  necessary  to  maintain  a  degree  of  efficiency  which 
does  not  result  in  the  illumination  falling  below  the  pre- 
scribed limit. 

The    Importance    of  Suitable    Glassware. 

The  quality  and  type  of  glass  used  for  illuminating  ware 
require  careful  thought.  The  supply  was  much  reduced 
during  the  war,  and  the  result  has  been  that  unsuitable 
material  has  been  put  on  the  market,  but  there  are 
indications  that  more  care  is  now  being  given  dn  this 
direction. 

In  America,  where  pi'opaganda  work  relating  to  illumina- 
tion is  more  thoroughlj-  carried  out,  the  diversity,  of  these 
types  of  shades  is  noticeably  less,  due  probably  to  the  fact 
that  there  are  very  few  suitable  designs  and  qualities  of 
glass,  whereas  in  this  country  all  sizes,  shapes  and  qualities 
are  used  regardless  of  their  suitability  or  efficiency.  This 
tendency  is  to  be  deplored,  and  it  is  to  be  hoped  that  more 
consistent  propaganda  work  and  careful  buying  will  be 
the  keynote  of  the  future.  Shopwindow  and  other  lighting 
designed  to  attract  the  eye  of  the  public  has  received  con- 
siderable attention.  In  this  direction  the  work  of  the  illu- 
minating engineer  is  often  very  noticeable,  but  it  is 
regrettable  that  the  special  directive  reflectors  and  other 
accessories  for  this  purpose  are  to  a  large  extent  imported 
from  abroad. 

Public    Buildings. 

The  illumination  of  public  buildings  still  leaves  much  to 
be  desired.  In  the  case  of  new  buildings,  such  as  modem 
picture  theatres,  the  architect  sometimes  shows  a  tendency 
to  take  advantage  of  the  scientific  developments  made  in 
illuminating  devices  ;  on  the  other  hand,  many  still  appear 
to  think  that  their  work  ceases  when  they  have  provided  a 
ceiling  rose  or  fitting  which  will  support  a  lamp  of  any 
description  with  or  without  a  suitable  shade. 


Streets   and    Roads. 

The  lighting  of  streets  and  roads  has  received  little 
attention  since  the  war.  New  fittings  have  been  devised 
by  which  a  higher  degree  of  illumination  than  was  ever 
thought  of  in  1914  can  now  be  obtained.  These  consume 
the  same  electrical  energy  as  wotild  have  been  used  in  the 
back  streets,  but  apparently  municipal  authorities  have 
not  yet  found  time  to  turn  their  attention  to  this  branch 
of  their  duties,  and  in  many  cases  are  still  content  to  allow 
the  streets  to  remain  in  the  gloomy  condition  to  which  the 
war  accustomed  the  public. 

This  condition  of  affairs  is  the  more  surprising  considenng 
the  attention  which  has  been  paid  by  Government  and 
other  committees  to  motor-car  head-lights  in  this  country. 
These  committees  have  failed  to  formulate  any  definite 
regulations,  which  is  not  surprising,  as  the  weight  of  evidence 
tends  to  show  that  the  greater  safety  lies  in  the  driver  of  a 
car  being  able  to  observe  people  and  obstructions  in  the 
road  at  a  considerable  distance,  thus  allowing  time  to  stop 
or  avoid  them.  If  the  power  and  brilliancy  of  the  head- 
lights are  reduced  in  order  to  avoid  glare,  this  factor  of 
safety  disappears  and  more  accidents  are  likely  to  occur. 
Attempts  to  keep  the  level  of  the  beam  below  the  eyes  of 
advancing  pedestrians  or  drivers  have-not  been  successful, 
owing  to   the  irregularity   of   the   road's   surface   cnusing 


variations  in  the  angle  of  the  beam  ;  the  only  condition 
unner  which  powerful  head-lights  may  be  safelv  turiicct  cut 
is  when  the  streets  and  roads  are  sufficiently  illuminated 
by  other  means.  This  should  lead  to  the  municipal  authori- 
ties improving  the  public  lighting  to  the  extent  necessary 
to  be  able  to  enact  that  powerful  head-lights  are  not  used 
when  parsing  throtigh  ])optilated  districts :  which  act  would 
be  mtich  appreciated  by  the  ptiblic  themselves. 

The   Disappearing   Arc   Lamp. 

The  great  advance  in  the  efficiency  of  incandescent  electric 
lamps  is  tending  considerably  to  reduce  the  use  of  arc  lamps, 
high-pressure  gas  lamps,  etc.  :  in  fact,  arc  lamps  are  very 
rarely  used  for  public  lighting,  except  in  important  streets 
where  the  cost  of  lighting  permis.sable  is  stifficient  to  allow 
of  flame-arc  lamps  being  used  at  short  intervals,  and  erected 
at  a  considerable  height,  as  their  particular  distribution 
of  light  demands. 

Modem    Conditions   in    Picture   Theatres. 

Perhaps  the  most  noticeable  tendency  at  the  present 
time  is  that  of  the  picture  theatres  to  -improve  both  the 
lighting  conditions  in  the  auditorium  and  the  illumination 
of  the  screen.  It  is  only  lately  that  these  restilts  have  been 
obtained  by  the  application  of  more  scientific  means,  which 
result  in  much  higher  efficiencies  being  obtained,  and  it  is 
probable  that  moving  picttires  will  shortly  be  shown  even 
in  the  large  theatres  with  a  pleasant  degree  of  illumination 
in  the  auditorium,  instead  of  under  the  darkened  conditions 
now  generally  existing.  This  will  reduce  the  eyestrain,  and 
tend  to  more  hygienic  conditions  generally. 

Improvement   in   Apparatus. 

Continual  improvements  are  being  developed  in  the  con- 
struction of  incandescent  electric  gasfilled  lamps,  chiefly 
with  the  object  of  producing  small  candle-power  units,  to 
replace  those  of  the  vacuum  type.  The  fact  that  the  larger 
units  are  more  efficient  and  the  first  cost  is  lower,  due  to 
the  smaller  ntimber  of  points  required,  should  tend  to 
increase  the  average  candle  power  of  the  lamps  used,  thus 
rendering  the  prodtiction  of  these  small  candle-power  tinits 
of  less  importance. 

The    Neon-filled    Lamp. 

The  latest  lamp  to  be  put  upon  the  market,  namely,  the 
neon-filled  bulb,  giving  light  by  gaseous  conduction  between 
the  electrodes,  indicates  a  tendency  which  may  lead  to  im- 
portant developments  in  futtire.  The  scarcity  of  neon,  with 
its  exceptional  luminous  efficiency,  has  hitherto  restricted 
developments  in  this  direction,  but  as  it  can  now  be  obtained 
in  quantity  it  is  ^jrobable  that  such  lamps  will  become  an 
important  factor  in  the  future.  Up  to  the  present  the 
only  lamp  of  this  type  on  the  market  is  of  very  small  candle 
power  and  low  efficienc}%  but  the  glowing  appearance  of  the 
light-giving  electrode  has  led  to  its  adoption  for  signs  and 
indicators,  as  the  electrode  may  be  formed  in  any  desired 
shape.  The  more  direct  the  conversion  of  electrical  to 
light  energy  which  occurs  in  this  type  of  lamp  would  indicate 
that  greater  efficiency  may  be  obtained  than  by  transform- 
ing the  electrical  energy  into  heat,  as  is  done  at  present 
in  the  majority  of  electric  lamps. 

It  is  reported  that  lamps  of  this  nature  have  been  already 
produced  in  laboratories  which  give  considerable  light  at  a 
high  efficiency.  Should  these  be  perfected  to  a  commercial 
stage,  they  will  probably  have  a  low  intrinsic  brilliancy, 
thtis  again  modifying  the  present  tendencies  of  electric 
lighting  by  allowing  the  adoption  of  unshaded  light  sources. 

The  economy  of  electric  lighting  compared  with  other 
artificial  illuminants  no  longer  being  a  matter  of  dispute, 
it  only  remains  to  reduce  the  cost  of  installation  to  cause  it 
to  be  univer.<,ally  adopted.  All  devices  to  reduce  the  cost 
of  installations  should  receive  encouragement  from  the 
supply  undertaJ^ings  and  the  manufacturers  of  the  various 
accessories  and  fittings  necessary  for  this  purpose.  It  is  in 
these  directions  that  research  must  be  carried  out. 
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Light   as   a   Selling   Agent. 


By    J.    S.    DOW. 


It  is  commonly  said  that  "  trade  follows  the  Hag."  It  might, 
w-itb  equal  truth,"  be  said  that  trade  follows  the  light.  Proficiency 
in  the  art  of  using  artificial  light  has  hcen  suggested  as  a  very 
fair  ciitorioii  of  the  degree  of  eivilisatiou  attaineil   by  a  nation, 


Fig.  1. — A  Good   Kxami-i.e    of  Concealed   Wlxdow. Lighting,    the 
BEING  Enhanced  uv  the  Light-Coi-oubed  Goods  Exhibited. 

and  it  is  common  knowledge  that,  so  far  as  business  carried  on 
after  dark  is  concerned,  artificial  illumination  plays  a  most 
important  part  in  attracting  custom. 

Effective  Street  Lighting. 

One  of  the  most  potent  aids  in  this  direction  is  efTective 
street- Ugh  ting.  Tests  conducted  in  the  United  States  show  that 
the  number  of  persons  passing  along  a  well-lighted  street  is,  m 
general,  much  greater  than  along  one  that  is  insufficiently 
lighted.  Doubtless  a  person  proposing  to  purchase  at  a  particidar 
shop  would  make  for  it  in  any  case  ;  but  the  roving  crowd  of  casual 
purchasers  is  attracted  into  the  brilliantly-lighted  street.  The 
same,  of  course,  appUes  to  shop-window  lighting.  In  one  sense 
the  lighting  even  takes  precedence  of  the  contents  of  the  window  as 
an  attractive  force.  For  the  object  of  the  window,  may  often  be 
only  clearly  distinguishable  at  close  range,  whereas  the  brightly- 
lighted  window  will  bring  people  right  across  the  street.  One  of  the 
most  telling  and,  in  view  of  the  results,  the  cheapest  forms  of  adver- 
tLsement  is  the  maintenance  of  effectively  lighted  and  decorated, 
windows  after  shopping  hours.  In  recent  years  abnormal  restric- 
tions in  the  interests  of  economy  naturally  hindered  such  displays ; 
but  before  the  war  Harrods  and  other  laige  stores  made  a  regular 
practice  of  leaving  a  long  line  of  \\-indows  so  lighted,  and  this 
practice  is  now  being  resumed.  It  may  be  noted  that  it  is  not 
absolutely  essential  to  retain  someone  on  the  premises  to  turn 
off  the  lights  at  a  certain  time.  In  America  the  method  of  control- 
ling the  lighting  of  the  windows  by  an  automatic  clock-switcli  is 
usuaL 

The  effectiveness  of  show-window  displays  was  illustrated  by 
a  legal  point  that  arose  in  1910,  when  certain  shojjkeepers  in  Loudon 
were  summoned  on  accoimt  of  the  crowds  that  assembled  round 
their  windows.  These  crowds  were  held  to  constitute  an  inter- 
ference with  trafiic.  It  is  a  debatable  point  whether  the  mere 
exhibition  of  some  curious  effect  that  draws  a  crowd  of  casual 
sightseers  is  beneficial  to  trade.  The  merchant  does  not  want  a 
waiting  crowd,  but  one  that  is  continually  moving  and,  during 
business  hours,  furnishing  a  fair  proportion  of  customers.  In  the 
case  of  a  series  of  attractively  lighted  Khop-windows  the  effect  is 
usually  to  divert  the  attention  of  the  stream  of  pcoj)le  passing  by 
without  causing  them  to  congregate  in  a  dense  mass.  This  is 
probably  what  is  desired  after  business  hours  with  a  view  to  paving 
the  way  for  prospective  custom. 

The  Technical  Aspects  of  Shop-window  Lighting. 

The  technical  a.spect8  of  shop-wuidow  hghtiiig  have  been  much 

discussed  in  recent  years,  notably  at  a  meeting  of  the  Illuminating 

Engineering  f'ociety,   held  in  February  of  this  year.     It   is   now 

accepted  as  a  fundamental  principle   of   the  best  window-lighting 


that  the  illumination  should  be  shed  on  the  goods  by  concealed 
lights,  in  the  same  manner  as  operates  on  the  stage.  Fig.  1,  which 
is  a  view  of  a  well-lighted  sho])-windo«'  shown  by  Mr.  L.  M.  Tye 
in  the  discussion  referred  to  is  a  good  example  of  such  methods. 
In  this  case  the  effect  is  enhanced  by  the  contents  of 
tlie  window  consisting  mainly  of  light  goods.  Fig.  2 
shows  an  example  that  should  not  be  followed.  The 
exposure  of  powerful  arc  lamps  at  a  low  level,  or  of 
naked  filaments  distributed  amongst  the  contents  of 
the  window  should  be  avoided.  The  glare  that  arises 
dazzles  the  eyes  of  approaching  customers  and  repels 
closer  inspection,  and  m  these  days  the  mere  multi- 
plication of  bright  lights  scarcely  forms  an  attraction. 
It  is  much  better  to  rely  on  a  charming  display  in 
the  window,  effectively  illuminated  by  concealed 
lights,  or,  if  external  bright  lamps  are  installed,  to 
soften  the  glare  of  these  behind  some  shielding  lummous 
device. 

Some  Criteria  of  Illumyiation. 

It  is  not  proposed  to  enter  deeply  into  the  tech- 
nical problems  involved  in  the  arrangement  of  hghts 
in  show-wmdows.  Much  depends  on  the  size  and 
sliape  of  the  window  and  the  nature  of  the  goods. 
Windows  that  are  closely  packed  with  small  articles 
arranged  quite  close  to  the  glass  are  notoriously 
difficult  to  light.  A  wmdow  should  contain  a  few 
choice  articles  artistically  arranged ;  it  should  not 
attempt  to  be  a  catalogue  of  the  contents  of  the  shop. 
The  degrees  of  brightness  naturaUy  depend  much 
on  the  nature  of  the  surrouncUngs.  An  illumination 
of  10  to  30  foot-candles  and  a  consumption  of  0-5  to 
Effect  l'2-i  W  per  cubic  ft.    of  space  illuminated  are  usual. 

There  are  now  available  many  special  forms  of 
reflectors  designed  especially  for  show-window  lighting. 
These  are  familiar  in  the  large  stores  in  London.  But  it  has 
been  remarked  that  in  provmcial  cities,  and  in  the  Colonies  the 
same  standard  of  lighting  is  not  always  attained.  Properly 
designed  refiectors,  as  well  as  modern  efficient  lamps,  con- 
stitute "  selling  agents,"  and  should  have  a  wide  scope  m  many 
such  cases. 

Interior  Lighting. 
While  the  lighted  show-window  is  primarily  a  means  of  attracting 
customers,  the  illumination  of  the  interior  of  the  shop  is  a  valuable 
aid    in   promoting   a   purchase    when   tlie   custoraei'   has   entered. 


Kio.  2. An  E.xamplk  or  Ixcorkect  Methods  op  Window  Light- 

i.s-c.   The  Naked  Filament  Lamps  distributed  among  contents 

OF  WINDOW,  AND  THE  AbC  LaMPS  HUNG  AT  AN  UNDULY  LoW  LeVEL 

cause  Inconvenient  Glare. 

'it  is  common  knowledge  that  a  badlv-lighted  and  sombre  interior 
is  bad  for  trade.  Inadequate  lighting  leads  to  mistakes  and 
inattention,  and  to  spoiled  material,  besides  leaving  a  depressing 
effect  on  the  mind  of  the  customer.  The  aim  in  a  modern  store  is 
naturally  to  make  the  interior  as  bright  and  cheerful  as  possible, 
so  that  "potential  customers  regard  a  visit  as  a  pleasure,  and  are 
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reluctant  to  cut  it  short.  So  far  as  the  technicalities  of  interior 
shop-lighting  are  concerned  there  are  now  many  forms  of  orna- 
mental fittincTs  ^hich  are  eminently  suited  for  this  work.  The 
most  popular  are  probably  those  whicli  employ  semi-nidirect  lightnig, 
and  various  pleasins  types  of  moulded  bowls  have  been  designed. 
Opportunities  also  occur  for  the   concealed   Hghting  of  cabinets. 


Exhibition  Lighting." 

The  old  idea  of  outlining  buildings  in  small  incandescent  lamps, 
so  familiar  at  exhibitions  and  in  special  lighting  at  times  of  festivity, 
still  persists,  but  is  now  regarded  as  a  crude  device.  Exhibition- 
lighting,  in  particular,  offers  a  great  field  for, originality  in  lighting, 
and  is  perhaps  as  good  an  instance  as  any  of  the  use  of  light  as  a 
selling  agent.  The  most  remarkable  effort  in  this  field  in  recent 
times  was  doubtless  the  Panama- Pacific  Exhibition  at  San  Francisco 
in  191.').  Remarkable  colour-combinations,  chiefiy  involving  the 
use  of  concealed  lighting  to  iUimirnat<?  the  exteriors  of  the  exliibition^ 
buildings,  were  produced.  In  the  United  States  the  use  of  flood- 
lighting, i.e.,  the  lighting  of  large  surfaces  from  a  distance  by 
means  "of  searchlight  beams,  has  made  great  strides,  and  wiU  doubt- 
less be  more  heard  of  in  this  country.  One  of  the  first  familiar 
examples  was  the  ilKmiination  in  this  way  of  the  Singer  tower 
in  New  York.  The  sky-scrapers  familiar  in  American  cities  doubt- 
less are  particularly  amenable  to  such  treatment,  but  flood-lighting 
might  often  be  used  witli  advantage  in  this  country.  The  idea  is 
to  utilise  the  light  to  make  a  particular  building  or  name  familiar. 
and  is  similar  in  principle  to  the  illuminated  sign. 

The  Field  of  the-  Illuminated  Sign. 

The  illuminated  sign  now  assumes  many  varied  forms,  some 
of  which  were  illustrated  and  described  at  the  meeting  of.  the 
Illuminating  Engineering  Society  mentioned  previously.  The 
variety  first  developed,  which  has  found  use  on  a  very  large  scale 
in  the  United  States,  is  the  ordinary  sign  with  letters  or  devices 
outlined  in  incandescent  lamps,  commonly  extinguished  at  regular- 
intervals  by  some  automatic  flashing  device.  Such  signs  have  an 
undeniableadvertising  value,  but,  if  injudiciously  used,  may  prove 
a  disfigurement.  In  some  cases  they  have  been  designed  to  startle 
rather  than  to  attract.  An  unpleasant  after-impression  should  be 
carefully  guarded  against.  The  design  of  letter-signs  requires 
more  care  than  is  generally  assumed.  The  consumption  involved 
in  a  large  sisn  mav  be  considerable,  and  on  grounds  of  economy 


Fig.  3. — Spectacular    Lighting  in    Leicester   Square,    Illus- 
trating THB    Use    of    Light  in    Attraotikg     Attention    to 
Entertainments. 

containing  costly  and  pleasing  objects.  Another  special  oppor- 
tunity for  the  using  of  light  as  a  selling  agent  oconrs  in  the 
illumination  of  coloured  objects  by  means  of  the  new  "  artificial 
daylight"  units,  which  are  designed  to  give  correct  rendering 
of  colours.  Most  of  these  utilise  a  speciaf  tinted  glass  screens  in 
conjunction  with  a  gasfiUed  lamp ;  the  Shermgham  daylight 
unit,  however,  achieves  the  imitation  of  daylight  by  reflection  of 
light  from  a  specially  coloured  reflector. 

Advertising  Places  of  Entertainment. 

The  primary  object  of  show-window  lighting,  that  of  attracting 
custom,  also  applies  to  the  spectacular  lighting  of  the  outsides  of 
places  of  entertainment.  In  Fig.  3  is  shown  a  typical  view  in 
Leicester  Square  illustrating  the  use  of  light  in  this  way.  Here, 
again,  the  tendency  in  many  instances  has  been  towards  the 
indiscriminate  use  of  powerful  lamps,  making  a  blaze  of  light. 
Such  methods  are  so  common,  liowever,  that  in  the  theatre  districts 
a  mere  display  of  light  does  not  have  the  attractive  effect  that  it 
formerly  had.  There  is.  therefore,  room  for  originality  of  effort 
either  by  the  bold  use  of  special  colour-harmonies  or  novel  lighting 
effects,  or  by  the  choice  of  illuminated  signs  and  transparencies 
which  compel  attention  for  their  subject-matter  as  well  as  their 
luminous  appearance.  Fig.  4  shows  a  novel  effort  in  this  direction 
formerly  used  outside  a  cinema  theatre.  The  arch  was 
outlined  with  a  Moore  tube  and  the  name  of  the  theatre  "  written  " 
by  meads  of  a  luminous  Neon  tube,  the  vivid  orange  hue  of  which 
naturally  attracted  attention.  The  Moore  tube  has  made  little 
headway  in  this  country,  but  the  simpler  Neon  tube  is  likely  to  be 
more  seen  in  the  near  future,  and  forms  an  effective  contrast  with 
the  green  light  of  mercury  vapour  lamps.  The  full  use  of  such 
methods  demands  very  careful  design  of  the  architectural  features 
of  the  building.  The  idea  of  combining  a  special  design  of  the 
frontage  with  the  judicious  use  of  concealed  lights  of  various 
colours  has  been  little  explored  as  yet.  A  pleasing  instance  of  this 
was  formerly  to  be  seen  at  the  Gaiety  Theatre  in  London,  where 
mercury  vapour  lamps  were  concealed  behind  pUlars  in  the  upper 
corridor  illuminating  their  surroundings,  but  themselves  invisible. 
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YiQ,  4. — ANoriiLK  Mode  of  Spectacular  Lighting  by  Luminous 

Tubes,  Outlining  the  Arch  and  iNDicATisa  the  Name  of  the 

Cinema  in  Running  Letters.     The  unusual   colour    of  the 

Light  is  an  aid  in  attracting  attention. 

one  naturally  prefers  to  choose  lamps  of  relatively  low  candlepower. 
Spacing  of  lamps  needs  care  to  prevent  confusion  at  a  distance. 
Trough  letters  have  been  used  to  prevent  reading  of  the  sign  from 
an  oblique  angle  becoming  difficult.  The  modern  tendency  is 
towards  the  use  of  lamps  of  somewhat  higher  candlepower,  20  to 
25  W  in  place  of  10  W  lamps.     Frosting  the  lamps  is  sometimes 
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adopted  with  a  view  to  softening  the  light,  but  sucli  lamps  arc  apt 
to  become  somewhat  rapidly  coated  with  grime.  A  white  back- 
ground to  the  lamps  has  also  a  diffusing  effect.  Maintenance  is  a 
particularly  important  factor  ;  blank  spaces  owing  to  failure  of  lamps 
or  uneven  spelling  out  of  a  word  create  a  disagreeable  impression. 
Many  highly  ingenious  moving  signs,  e.g..  those  in  which  a  figure 
goes  through  a  prescribed  cycle  of  0])erations,  o\ving  to  the  appro- 
])riate  lighting  up  and  extinction  of  certain  lamps,  have  been 
devised.  It  is  clear,  however,  that  in  the  course  of  time  even  this 
type  of  sign  becomes  familiar  and  its  advertising  value  diminishes. 

Modern  Picture  iSigas. 

An     alternative    to     flood     lighting     signs    is     to     illuminate 
a     translucent     pictorial     sign     from     behind.        Some    striking 


Fig.  5. — A  Good  Idea  or  the  Spectacular  Effect  of  Illuminated 

Pictorial  Sio'S.    Much  moke  Effective  Contrast  is  obtained  by 

Lighting  from  Behind  than  by  ordinary  Front  Lighting. 

examples  of  this  form  of  sign  have  been  exliibited  by  Mr.  Leachman 
before  the  Illuminating  Engineering  Society,  of  which  Fig.  5  is 
an  example.  As  the  illustration  suggests,  one  can  get  more  effective 
contrasts  by  this  means  (just  as  a  lantern  slide  is,  in  general,  more 
effective  than  a  photographic  print).  The  choice  of  pigments 
is  an  important  factor,  but  it  is  stated  that  colouring  materials 


Golden  Series 


Fig.  6. — The  "Internalite   Sign,"  in    which    Light 

FROM    Concealed   Tubular    Lamps    Illuminates    the 

Interior    of   a   Plate    of    Glass,  on    the   Back    of 

WHICH     Lettering    is    Engraved. 

which  show  the  necessary  richness  and  translucency,  and  yet  are 
also  effective  when  seen  by  daylight,  are  now  available.  This 
type  of  sign  naturally  lends  itself  well  to  artistic  treatment.     The 


Fig.  7.— Tvi'i.  ai.  Map 
Sign  Exhibited  Out- 
side Underground 
Stations  in  London. 


first  cost  of  preparing  a  special  picture  is  naturally  somewhat  high, 
but  in  many  cases,  e.rj.,  in  advertising  cinema  artists  and  films 
outside  theatres,  suitable  pictures  can  be  rented.  A  feature  of  the 
sign  is  the  readiness  with  which  any  picture  can  be  changed  and  the 
Intel-changeability  of    all    the    parts. 

Smaller  Signs  for  Advertisiag. 

The  signs  referred  to  above  are  of  a  type  suitable  for  giving 
information  to  a  large  and  distant  audience.  But  the  number 
of  smaller  .signs  for  advertising  purposes  or  conveying  information 
is  legion.  The  ordinary  box-sign  i»  familiar  and  has  been  widely 
\ised  on  the  underground  railways,  but  a  form  of  sign  recently 
described  by  Mi-.  E.  T.  Ruthven  Murray  has  novel  features.  This 
sign,  which  is  illustrated  in  Fig.  6,  uses  a  concealed  tubular  lamp 
placed  at  the  upper  edge  of  a  glass  plate,  on  which  any  appropriate 
lettering  can  be  stencilled  at  the  back.  The  light  passes  into  the 
interior  of  the  glass  plate,  where  it  undergoes  total  internal  reflection, 
with  the  result  that  the  stencilled  lettering 
appears  brilliantly  illuminated,  but  floating 
on  a  transparent  backgiound. 

The  writer  has  recently  had  an  oppor- 
tunity of  witnessing  several  new  develop- 
ments in  this  sign  that  deserve  mention. 
By  leaving  a  space  open  along  the  length 
of  the  tubular  lamps  at  the  back,  surphis 
light  can  be  used  to  illuminate  the  contents 
of  a  shop  vindow,[the  area  illuminated  being 
controlled  by  a  folding  shutter.  Letters 
ran  be  executed  in  colour  or  gold,  or  white 
letters  may  be  given  a  distinctive  tint  or  a 
combination  of  colours  by  means  of  ap- 
))ropriately  tinted  strips  of  glass  inserted 
below  the  lamps.  In  the  latest  models, 
operated  by  flashers,  a  series  of  successive 
f'olour  effects  in  great  variety  can  be  pro- 
duced, thus  calling  attention  to  the  lettering 
without  any  unduly  abrupt  or  startling 
impression.  Although  hitherto  used  mainly 
to  illuminate  script  it  is  understood  that 
the  basic  principle  of  the  sign  can  be  applied 
to  colouied  pictui-es  stencilled  on  the  back 
of  the  glass,  very  vivid  and  brilliant  colour- 
ing being  thus  secured. 

Technical   Interest  Must  not  be  Stressed. 

The  problems  met  \vith  in  this  class  of  sign  illustrate  one  danger 
that  needs  to  be  guarded  against — i.e.,  that  the  public  may  be  so 
impressed  by  the  technical  interest  or  peculiar  working  of  a  sign 
as  to  overlook  the  actual  object  advertised  !  Tliis  is  probably  best 
avoided  by  arranging  that  any  changing  device  is  closely  associated 
with  the  lettering  or  picture  so  that  the  eye  cannot  fail  to  read  the 
message  wiuch  it  is  sought  to  convej'. 

Such  a  sign  can  be  used  either  for  advertising  purpo.ses  or  as 
a  means  of  affording  information.  The  latter  function  of  a  sign, 
as  illustrated  by  the  familiar  Underground  Railway  map  in  Fig.  7, 
perhaps  hardly  falls  within  the  scope  of  the  use  of  light  as  a  selling 
agent.  The  fundamental  idea  is  to  aft'ord  information.  Yet  the 
notice  that  it  attracts  indirectly  acts  as  an  advertisement,  and  the 
frequent  use  of  such  signs  outside  Underground  stations  has  perhaps 
done  as  much  to  draw  attention  to  the  travelling  facilities  on  the 
tubes  as  any  other  form  of  jiublicity. 

The  Need  of  Common  Understanding. 

Finally,  attention  may  be  drawn  to  one  important  aspect  of  the 
use  of  light  as  an  aid  to  publicity,  i.e.,  the  need  for  some  common 
understanding  between  those  who  wish  to  adverti.se  their  goods. 
It  has  often  been  remarked  that  one  great  difficulty  in  inducing 
shopkeepers  to  discard  the  use  of  masses  of  bare  lamps  is  the  fear 
that  if  they  do  so,  their  display  may  be  "  killed "  by  the 
excessive  brilliancy  adopted  by  a  neighbour.  Much  the  same 
applies  to  illuminated  signs.  ,  A  really  effective  and  tasteful  device 
may  be  rendered  inconspicuous  by  the  presence  of  a  much  larger 
and  more  brilliant  device  next  door.  There  is  also  a  distinction 
between  a  shop-window  and  a  place  of  entertainment.  The 
merchant  necessarily  uses  his  window  to  show  what  he  actually 
has  for  sale,  whereas  an  entertainer  may  adopt  some  form  of  device 
to  attract  attention,  which  is  more  or  less  independent'  of  the 
nature  of  his  show.  It  has  been  suggested  that  advisory  committees 
consisting  of  prominent  tradesmen  working  in  co-operation  with  the 
local  authority  should  be  formed  to  regularise  display-lighting. 
In  the  case  of  an  exhibition  the  opportunity  for  this  form  of 
eo-oiieration  is  evident,  and  some  simple  general  regulations  which 
would  be  equally  to  the  Ix-nefit  of  exhibitors  and  the  public  could 
easily  be  framed.  Light  wisely  used  can  act  as  a  very  effective 
salesman ;  unfortunately  if  used  indiscriminately  and  without 
guidance  it  may  actually  have  a  deterrent  effect  on  trade.  Jience 
the  need  for  restraint  in  arranging  lighting  displays,  and  for  care 
in  the  selection  of  lighting  fittings  properly  adapted  to  the  end  in 
view. 
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A    DELICATE    CONTRAST. 

A    Comparison    of    British    and    American    Business    Methods. 

By    ALAN    SULLIVAN. 


The  oharactei-istics  of  a  city,  of  clothes,  manners  or  any- 
other  method  of  self-expression,  are  a  matter  of  national 
temperament,  plus  certain  factors  of  time,  location,  climate, 
and  physical  sun'oundings.  This  applies  directly  to  any 
comparison  between  affairs  electrical  in  England  and 
America. 

The  popular  British  idea  of  the  industry  in  the  United 
States  might  be  pictured  in  the  person  of  a  tall,  lean, 
lanteru-jawed  individual  who  has  a  cigar  in  one  corner 
of  his  mouth  and  talks  with  the  other,  while  in  his  right 
hand  is  balanced  a  million  dollars,  and  in  the  left  a  hundred 
inillion  kilowatts.  Looking  this  way  across  the  pond,  the 
Americau  is  apt  to  perceive  an  eldei'ly  geiatleman  in  a 
frock  coat  of  the  vintage  of  '98,  who  is  ready  to  devote  a 
week  to  selling  an  electi"io  iron  (which  he  does  not  u&e  in 
his  own  house),  and  conducts  all  negotiations  in  the 
measured  accents  of  an  undertaker.  And  this  is  what  a 
lot  of  people  think. 

To  arrive  immediately  at  the  main  differences,  it  is 
necessary  to  jump.  Therefore,  let  us  jump;  and,  as  a 
matter  of  courtesy,  put  the  American  first. 

A   Vast   Mechanical    Appetite. 

Perhaps  the  most  vital  point  of  difference  is  the 
Westerner's  vast  mechanical  appetite.  He  is  a  good  deal 
of  a  mechajiio  himself,  but — as  a  general  thing — he  doesn't 
like  work,  and  invents  countless  automatic  machines  to  do 
it  for  him.  He  has  a  great  respect  for  the  inventor.  He 
absorbs  new  appliances  and  applications  of  energy  as 
rapidly  as  they  are  turned  out.  He  is  not  prone  to  ask  how 
strongly  they  are  built  or  how  long  they  will  last,  but, 
rather,  will  they  satisfy  the  mechanical  need  of  the  moment. 
And  he  likes  repairing  them  himself. 

He  is,  as  well,  mechanically  impatient.  He  wants  the 
last  thing  out,  and  is  ready  to  discard  his  present  possession 
for  that  which  is  more  up  to  date.  He  demands  that  it 
be  attractive  and  decorative,  and  he  has  a  fairly  large 
private  scrap-heap. 

The    lO-Ton  Toaster  ! 

In  Britain  the  path  is  more  diflioult.  There  are  tradi- 
tions to  overcome.  There  is  no  pai'ticular  mechanical 
appetite.  The  idea  of  investment  is  more  prominent. 
And — my  blood  be  on  my  own  head — the  product  is  not 
always  so  attractive.  It  is  made  to  last;  and,  God  knows, 
the  stuff  is  there;  but  is  it  necessary  to  design  a  toaster 
like  a  ten  ton  crane  ?  Would  not  the  lighter  touch  and 
the  decorative  idea  help  a  little?  Would  they  not  stimu- 
late in  the  potential  customer  the  desire  to  possess,  not  only 
for  utilitarian  reasons,  but  also  because  the  thing  itself  was 
of  suggestive  and  tempting  design. 

The  Obstacle  of  Tradition. 

ilention  is  made  of  tradition.  The  Wasterner  hasn't 
any.  It's  more  than  possible  that  he  came  west  to  get 
rid  of  it.  An  American  woman  wrote  the  other  day  that 
Oxford  just  quivers  with  culture.  If  Britain  did  any 
quivering  at  all — which  she  doesn't — it  would  be  with 
tradition.  It  is  difficult  for  the  masses  to  think  of  doing 
the  same  old  thing  in  any  but  the  same  old  way.-  Even 
the  electrical  salesman  must,  first  of  all,  divest  himself  of 
tradition,  %shich  is  the  price  and,  to  a  certain  degi'ee,  the 
penalty  of  living  on  an  island  where  there  is  no  racial 
intermingling.  Consequently,  it  seems  that  a  good  method 
of  approaching  the  people  one  wishes  to  influence  would  be 
the  obverse  to  that  successfully  used  overseas.  By  this  I 
mean  the  cultivation  of  a  human  dissatisfaction  with  time- 
honoured  customs  and  habits. 

No  Feminine  Resignation  in  America. 

Another  point.  In  America  there  is  nothing  to  parallel 
that  feminine  resignation  with  regard  to  work,  which — 
amongst  the  masses — is  so  characteristic  of  Britain.    Millions 


uf  women  in  this  country  accept  drudgery  in  so  unquestion- 
ing a  spirit  as  to  make  one  think  they  would  consider  the 
lack  of  it  something  immoral.  It  is  this  ceaseless  pouring 
out  of  life  and  health  and  strength,  which  might  be  nation- 
ally so  much  better  employed,  that  gives  the  electrical 
industry  in  Britain  such  a  notable  opportunity  or  service. 
The  American  woman  would  not  have  it,  even  if  the  man 
of  the  house  allowed  it> — which  he  wouldn't.  I  don't  know 
what  proportion  of  the  family  budget  is  spent  in  Britain 
by  the  woman;  but  Across  the  pond  it's  about  ninety  per 
cent.,  and  probably  more  since  prohibition.  Here  the 
percentage  is,  no  doubt,  lower.  But  whatever  it  may  be, 
general  observation  confirms  the  belief  that  when  a  woman 
wants  a  thing — obviously,  fiiToly  and  continuously — she 
generally  gets  it.  Does  this  suggest  where  the  seed  of 
rational  dissatisfaction  may  most  wisely  be  sown  ? 

Quivering  with  Enthusiasm, 

If  Oxford  quivers  with  culture,  the  American  electrical 
representative  quivers  wdth  enthusiasm.  This  is  partly 
racial,  partly  climatic,  and  due  in  part  to  a  very  real 
belief  in  his  job.  It  is  also  infectious.  The  country  is 
young  and  responsive.  So  is  he.  And  yet  it  would  not 
be  possible  for  him  to  apply  American  methods  in  Britain 
with  any  success.  He  has  not  the  experience  gained  by 
jolting  against  an  immobile  human  wall.  He  has  not^ — 
because  he  doesn't  need  it — that  peculiar  kind  of  conserva- 
tism which  finally  overcomes  conservatism.  He  does  not 
study  the  business  ground,  the  method  of  approach,  and 
other  relative  factors  in  the  British  way ;  because,  owing 
to  the  complexion  of  the  public,  that  isn't  necessary  either. 

Enthusiasm,  however,  takes  varied  forms.  It  is  diffi- 
cult of  cultivation  in  the  mind  of  a  man  who  is  secretly 
disillusioned  of  his  one-time  dreams  and  disappointed  in 
the  attitude  of  the  public  toward  the  modern  miracle  in 
which  he  himself  firmly  and  justly  believes.  And  should 
this  article  meet  the  eye  of  some  fellow-believer  in  the  most 
valuable  method  of  the  application  of  energy,  who  is  down 
in  the  mouth  because  he  thinks — only  thinks — this  country 
is  behind  America  in  electrical  progress,  I  would  like  to 
assure  him  that,  considering  the  clientele  to  be  dealt  with, 
Britain  has  more  than  held  her  own,  and  that  whereas  in 
London  there  are  central  stations,  a  third  of  whose  output 
is  used  for  cooking,  I  do  not  know  of  a  single  case  in  America 
where  this  claim  can  be  made.  Broadly  speaking  in 
Britain  it  is  necessary  to  batter  down  before  one  builds  up, 
while  in  America  the  ground  is  clear  and  ready. 

Power  houses  of  vast  size  and  capacity  are  magnificent 
creations,  but  they  may  not  be  as  profitable,  in  proportion, 
as  those  of  a  tenth  their  magnitude.  Furthermore,  the 
risk  of  interruption  to  service  is  a  matter  of  indirect  ratio 
to  the  number  of  stations  supplying  it.  Imagine  what 
would  have  hajjpened  in  New  York  had  a  Zeppelin  bomb 
dropped  on  the  Edison  power  house  ! 

Municipal  Trading  Extraordinary. 

Municipal  ownership  has  done  better  in  Britain  than  it 
has  overseas.  By  "  better,"  I  mean  it  has  been  a  cleaner 
game  than,  say,  in  Canada,  where  publicly-owned  organisa- 
tions— which  were  liable,  of  course,  for  neither  rates,  taxes, 
nor  dividends — went  into  open  competition  with  privately 
chartered  operating  companies,  the  latter  being  taxed  to 
find  funds  for  their  rivals.  It  was — and  is — a  curious  case 
of  the  body  politic  taking  a  course  of  action  that  would  not 
have  been  countenanced  in  the  individual. 

How  the  American  Advertises. 

Electrical  advertising  in  America  is,  it  will  be  admitted, 
extremely  good.  It  is  also  lavish.  It  is  saturated  with  a 
spirit  that  expresses  the  advertiser's  confidence  in  his  pro- 
duct. It  gets  home — at  any  rate  to  the  American.  It  is 
followed  up  by  innumerable  aids  to  business ;  such  as  striking 
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sliowcards,  readable  folders  and  booklets,  monthly  bulletins 
and  house  organs,  i.e.,  magazine? — well  got  up  and  illus- 
trated, which  interest  the  reader  without  betraying  the  too 
obvious  desire  to  convert  hira  into  a.  customer.  The  printed 
])age  is  a  power,  and  the  favourable  ojjinion  of  the  man  in 
the  street  is  earnestly  sought,  whether  he  develop  into  a 
customer  or  not. 

This  is  a  point  which,  it  seems,  the  electrical  Britisher 
may  reasonably  consider.  The  best  American  undertakings 
want  to  be  fairly  and  interestingly  interjDreted  to  the  public. 
They  want  the  public  to  know  what  is  involved  in  giving 
them  ser\'ice.  They  believe  in  the  drama  of  business,  and 
that  that  drama  has  definitely  communicable  value. 

An  Oblique  Fractional  Method. 

Sharpen  the  argument  with  a  parallel.  The  first-class 
illustrator  of  to-day  is  master  of  what  is  called  the  oblique 
method  of  work.  If,  for  instance,  he  is  depicting  Brown's 
murder  of  Smith,  the  drawing  will  probably  show  a  door 
open  a  few  inches,  a  section  of  Brown's  agitated  face,  a 
wreath  of  smoke  curling  from  a  fractionally  visible  revolver 
and  one  of  the  feet  of  the  prostrate  Smith!  But'  there ;(('ill 
not  be  any  lurid  picture  of  Brown  standing  over-his  victim's 
body.  The  story  will  have  been  told  without  that;  com- 
pletely,  and — what  is   far  better — suggestively. 

The  oblique  method  of  advertising  should,  if  carefully 
and  consistently  followed,  be  of  great  benefit  to  the  elec- 
trical industry  in  Britain.  It  is  a  purely  psychological 
process,  by  means  of  which  there  is  built  up  in  the  mind 
of  the  reader  a  subconscious  opinion  favourable  to  your- 
self and  your  undertaking. 

The  Need  of  Lower  Costs. 

Another  point  which  invites  comparison  is  that  of  cost. 
It  would  be  outside  the  ptiqDose  of  this  article  to  dig  into 
the  factors  that  make  up  cost,  but  it  does  appear  that  until 
present  costs — whether  for  wiring,  utensils,  or  general 
equipment — are  considerably  reduced,  the  road  of  electrical 
progress  will  continue  to  be  somewhat  arduous.  One  is 
aware  that  journalists  rush  in  w'here  angels  fear  to  tread, 
but  it  seems  to  me  that  until  the  industiy  puts  more  into 
the  day,  it  won't  take  any  more  out.  Taking  the  bit  a 
little  more  firmly  between  my  teeth — the  industi"y,  at  large, 
.strikes  one  as  lacking  something  that  is — well — electrical. 
There  is  very  little  in  the  daily  press  about  it.  The  reason 
possibly  is,  that  the  press  is  waiting  for  the  industry  to  talk 
first. 

It  is  written  that  "  the  meek  shall  inherit  the  earth." 
But  not  this  earth. 

The  Burglar-Proof  Electric  Range. 

Why  not  reduce  co>t  ?  Why  should  a  toaster  made  near 
Chicago  sell  for  less  than  one  made  in  London  1  Why 
design  an  electric  range  on  the  lines  of  a  burglar-proof 
safety  deposit  vault?  Why  not  use  a  little  less  stuff,  and 
spend  the  saving  in  telling  the  public  that  one  has  made 
the  thing  for  their  particular  use?  God  forbid  that 
honest  workmanship  and  the  proper  usage  of  material  be 
slighted ;  but,  both  went  into  the  Pyramids — and  Pyramids 
have  been  out  of  dat«  for  some  time. 

Any  man  who  is,  technically  speaking,  fairly  well 
informed  can  prophesy  with  rea,sonable  accuracy  the  degree 
to  which  the  public  will  be  electrically  saturated  in,  say, 
twenty  years.  He  will  also  admit — if  he  is  rational — that 
this  degree  will  be  measured  by  the  activity  of  the  industry 
itself.  Acros.g  the  pond  they  have  determined  that 
this  saturation  shall  be  the  human  limit.  They  are  work- 
ing, planning,  building  and  dreaming  for  it.  And  with  a 
total  lack  of  modesty  they  are  going  more  than  half  way  to 
meet  it.  The  thing  may  be  overdone  here  and  there,  but, 
if  it  is,  a  sublime  confidence  in  the  ultimate  goal  will 
surmount  the  difficulty. 

A  Life  Drama  in  Business. 

The  Britisher,  on  the  other  hand,  though  he  has  as  much 
inherent  confidence,  is  apt  to  self-contain  it,  and  that  which 
is  self-contained  will  never  energise  others.  The  man  who 
oozes  business  at  every  conversational  pore  is  sometimes  an 


infernal  nui.saiice,  even  though  he  impresses  you — at  the  cost 
of  your  regard— with  the  fact  that  he  is  keen  on  his  job. 
But  the  job  may,  on  the  other  hand,  animate  one's  conscious 
existence  without  making  one  an  infernal  nuisance.  The 
American  finds  his  life  drama  in  his  business,  especially 
the  electrical  American,  and  plays  it  up  to  the  last  curtain. 
It  may  be  that  he  plays  it  too  long;  but  he  is  very  much  in 
earnest.  I  wonder  if  as  many  slices  of  British  bread  would 
find  their  way  to  American  toasters  if  the  Britisher  found 
more  drama  in  his  job. 


Electrical    Peaceful   Penetration. 

By  H .  T.  YOUNG. 

Far  more  can  be  don©  to  bring  about  a  greater  demand 
for  electricity  by  indirect  advertising  than  might  be 
imagined.  Editoi's  of  periodicals  and  newspapers  are  con- 
tinuously on  the  look-out  for  articles  on  matters  of  interest 
to  their  readers.  jMost  people  use  electricity  to-day,  there- 
fore it  is  not  difficult  to  interest  them  on  electrical  subjects 
connected  with  their  hemes,  business  or  profession  as  long 
as  the  matter  beai-s  no  appearance  of  advertisement.  In 
consequence,  editoi's  welcome  articles  from  the  pens  of 
people  of  experience.  Photographs  also  are  necessar\7',  and 
they  add  to  the  interest  and  value  by  at  least  50  per  cent,  if 
they  bear  no  trade  name. 

A  great  deal  can  be  done  to  assist  this  form  of  advertising 
by  everyone  connected  with  the  electrical  industry.  The 
ordinary  commercial  and  professional  man  has  very  little 
time  himself  to  devote  to  writing  for  papers,  but  he  can 
do  a  lot  of  good  by  introducing  his  friends  w'ho  are 
interested  in  periodicals  and  daily  papers  and  journalistic 
work  to  the  Electrical  Development  Association.  They 
can  then  be  furnished  with  useful  matter  on  electricity  as 
applied  to  the  requirements  of  the  particular  class  of 
people  to  whom  their  paper  appeals.  For  this  both  the 
editor  of  the  paper  and  the  reader  will  be  gi-ateful,  and  the 
electrical  industry  will  derive  great  benefit. 

The  Psychology  of  Editors. 

It  may  be  argued  by  some  that  all  the  papers  should  be 
approached  by  the  Electrical  Development  Association,  but 
those  who  know  a  little  about  the  psychology  of 
editors  will  realise  this  method  would  be  less  effective  than 
the  other.  As  a  matter  ot  fact,  I  have  been  approached 
by  editors  on  electrical  matters,  and  have  made  a  useful 
advertisement  out  of  it  for  electricity  in  general  and  have 
occasionally  received  useful  and  unexpected  cheques 
for  my  trouble.  Periodicals  connected  with  architecture, 
general  engineering,  hotels,  ftmiishing,  cold  storage,  brew- 
ing, fanning,  etc.,  are  all  useful ;  in  fact,  there  is  something 
electrical  to  interest  every  editor  and  every  reader,  and 
there  are  hundreds  of  papers  and  millions  of  readers. 

There  are,  of  course,  other  methods  of  advertising 
indirectly  to  which  supply  authorities  should  give  their 
careful  attention.  They  should  make  friends  with  medical 
men  and  architects.  This  could  be  done  by  supplying 
these  people  with  very  cheap  current  for  lighting,  heating 
and  general  domestic  purposes.  Encourage,  for  instance, 
the  doctor  to  use  an  electric  fire  in  his  waiting  and  consult- 
ing rooms.  I  would  say  make  him  do  this  by  suitable 
propaganda  work  and  by  heating  his  room  electrically  at 
half  the  cost  of  gas  or  coal.  It  is  a  fact,  that  nearly  every 
doctor  uses  gas  heating  to-day.  Why  is  it?  Solely 
because  the  gas  company  is  using  him  as  an  advertisement. 

The  same  applies  to  architects,  for  people  generally  take- 
considerable  notice  of  the  way  in  which  these  professional 
men  light,  heat,  cook  and  carry  out  the  domestic 
aiTangements  of  their  houses. 

The  retailer  of  electrical  goods  should  also  be  allowed  to 
use  current  for  lighting  and  heating  at  specially  low  rates, 
and  encouraged  to  consume  more  and  more  for  the  purpose 
of  advertising. 

By  the  use  of  all  these  and  other  indirect  methods, 
combined  with  discreet  direct  advertising,  every  branch  of 
our  industry  woaild  derive  enormous  benefits. 
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ELECTRICAL    ADVERTISING. 

Signs    of    Improvement. 


By    S.    M.    HII.I.S. 


There  are  evident  signs  that  the  opinions  of  the  manu- 
facturer of  engineering  appliances  on  publicity  are  under- 
going a  change.  The  time  is  noti  far  back  when  advertising 
in  trade  and  technical  journals  was  looked  upon  as  a  means 
of  subsidising  the  paper,  an  expense  that  had  to  be  borne 
for  the  privilege  of  having  a  trade  organ.  It  was  not 
surprising,  therefore,  that  but  little  trouble  was  b&stowed 
upon  the  preparation  of  the  matter  that  was  to  form  the 


Fig.  1. — The  Trade  Card  Type  of  Announcement  that 
Merely  Serves  as  a  Reminder. 

advea-tisement,  and  the  etxpenditur©  of  an  annual  sum  on 
advertising  was  entrusted  to  a  bookkeeper.  Gradually  a 
better  sense  of  judgment  prevailed,  a  higher  standard 
waa  set  by  one  or  two  firms,  until  now  a  number  of 
companies  really  devote  to  the  matter  the  serious  attention 
that  is  required  if  an  advertising  campaign  is  to  be  of 
value.  A  comparison  between  a  copy  of  The  Electrician 
for,  say,  1907  and  the  present  issue  will  readily  reveal 
the  improvement  that  has  taken  place  in  the  adver- 
tisers' announcements.  There  is,  however,  room  for 
further  improvement.  There  still  exist  old-time  speci- 
mens of  advertisijig  which  indicate  a  waste  of  expenditure 
on  good  white'  space,  a  waste  of  time  in  setting  up  and  a 
wast©  of  inJc  in  printing.  These  annouucements  do'  not 
arouse  interest,  neither  do  they  create  any  desire  tO'  pur- 
chase ;  they  virtually  amount  to  a  poorly  designed  tradei 
card — "  Smith  and  Sons,  makers  and  suppliers  of  motors, 
lamps,  fittings,  &c.  Write  for  prices."  All  that  such 
advertisements  do  is  to  impress  a  certain  number  of  people 
with  the  fact  that  there  is  such  a  firm  as  Smith  and  Sons. 
Such  an  achievement,  of  course,  has  a  certain  value,  but 
greater  value  could  be  obtained  by  devoting  the  requisite 
thought  and  attention  to  writing  interesting  copy  and 
making  an  attractive  lay-out. 

Preliminary  Considerations. 

Before  any  advertisement  is  written  the  goods  and  the 
market  should  be  carefully  surveyed.  The  points  in  favour 
of  the  product  shcnld  be  noted  down  and  compared  with 
the  advantages  of  competitive  goods.  The  difference 
between  the  goods  and  competitive  lines  gives  an  indica- 
tion of  the  lines  on  which  the  copy  of  the  advertisement 
can  be  based.  It  may  be  price,  quality,  de.sign,  durability, 
delivery,  standard  parts,  or  some  special  patented  feature, 
or  all  of  these.  Generally  speaking,  it  is  either  a  very 
ordinary  or  very  poor  product  which  possesses  noi  features 
peculiar  to  itself.  Having  compared  the  article  with 
competitive  articles,  the  naxt  step  is  to  consider  the  field 
of  sale.  Where  could  the  goods  be  sold  ?  Are  there  any 
fields  where  it  is  considered  sales  could  be  developed  to  better 
advantage  than  at  present?  If  so,  what  reasons  have 
prevented  such  development  up  to  now  ?  Why  should  the 
goods  sell  in  these  fields  ?  This  form  of  analysis  helps  in 
the  selection  of  advertising  media,  and  forms  another  guide 
to  the  type  of  appeal  that  should  be  made. 

The  Necessity  for  Forethought. 

This  form  of  forethought  before  preparing  an  advertise- 
ment is  just  as  necessary  as  the  work  that  is  done  by  a 
lawyer  before  going  into  court  to  defend  or  prosecute  on 
behalf  of  a  client.     It  is  these  considerations  that  are  tanta- 


mount to  the  careful  plans  that  are  made  by  a  commander 
before  going  into  battle.  An  advertisement  is  the  first  line 
of  attack  ;  it  has  to  open  up  a  way  for  the  sales  force'  to  get 
through  and  penetrate  the  defences  of  the  buyer.  To  do 
this  t'he  whole  announcement  must  first  be  attractive. 
A  mass  of  heavy  black  type  is  not  likely  to'  attract.  It  is 
ugly  in  appearance,  and  it  is  against  the  laws  of  nature 
for  that  which  is  ugly  to  attract.  The  use  of  a  number  of 
heavy  lines  of  type  merely  results  in  each  line  being  in 
competition  with  the  next.  No'  particular  line  stands  out 
to  attract  att'ention.  It  may  be  likeiiied  to'  a  choir  singing 
together — no  particular  voice  is  dominant.  Take  one  line, 
however,  as  a  headline,  put.  that  in  heiavier  type  than  the 
rest,  you  have  the  e'ffect  of  a  tenor  so'lo.  Your  analysis  of 
the  product  and  its  market  should  provide^  key  to  what 
will  constitute  a  headline.  It  .sho'Uld  provide  some 
dominant  points  that  can  be  dwelt  upon,  and  which 
themse'lves  attract  interest. 

The  Importance  of  Good  Copy. 

Illustrations  will  jserhaps  make  these  points  mo're  clear. 
The  advertisement  of  Clay  Cross  Company,  Ltd.  (Fig.  1), 
does  nothing  beyond  informing  readers  that  this  company 
make  fuel  ecouomisers.  Have  they  nothing  to  say  in 
favour  of  these  products?  Are  there  no  advantages  in 
their  designs  ? 

Jonas  and  Colver,  Ltd.,  open  their  advertisement  (Fig.  2) 
with    a    headline    that   hag   news    value.      "  '  Tufcor  ' — a 


Fig.  2. — A  Well  Laid  Out  Advertisement  that  has  a  Headli.ve 
Possessing  News  Value  and  Copy  that  is  Informative  and 
Convincing.     The  Specially  Drawn  Nameplate  gives  Distinc- 
tion    TO     the     Announcement. 

special  non-alloy  case-hardening  steel."  Novelty  always 
attracts,  and  the  reader  interested  in  steel  of  this  character 
will  naturally  go  further  and  read  the  copy.  Here  we  find 
copy  of  a  restrained  character  that  is  not  wildly  assertive. 
In  plain,  simple  words  we  are  told  what  the  new  steel  is 
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and  for  what  purpose  it  has  been  produced.  Advertising 
ijace  being  limited,  an  offer  is  made  to  send  further  par- 
ticulars on  request.  As  the  reproduction  of  the  advertise- 
ment will  probably  be  small,  the  copy  is  printed  here: 

•  Tufcor  "  is  om-  latest  speciality,  and  is  the  outcome  of  much 
ifticarch  work  in  our  laboratory.  It  gives  a  fibrous  core  witli  good 
impact  tests,  and  is  unrivalled  for  -parts  which  call  i(K  hard 
hurfacei  and  shock-resisting  qualities.  Results  of  tests  and  data 
on  treatment  on  request.  As  specialists  we  shall  be  pleased  to 
advise  you  on  any  steel  problem. 

They  could  have  boldly  said :  "  '  Tufccr  '  steel  is 
unrivalled,"  or  have  gone  a  little  further  and  said: 
"  '  Tufc&r  '  steel  is  unrivalled  for  parts  which  call  for 
hard  surfaces  and  shock-resisting  properties,"  but  the  effect 


SIMPLEX 


SimI  Sytlem  of  ConJm 


r  (or  .  luthl  .l.r 


Install  Simplex  throughout,  always  &  everywhere 
SIMPLEX   CONDUITS   L,m,tec 


Fig.  3.-  For  Objects  such  as  this,  a  Line  Dhawixg  Pro\ides  a 

VEKY  Effective  Means  op  Advertisement.     Ci.eax,  Bold,  and 

Attractive,  it  Permits  more  Drioixality  or  Treatment  than 

CAN  BE  Obtained  by  Means  of  a  Photograph. 

would  not  have  been  nearly  so  good.  In  sixty-eight  words 
they  have  clearly  and  precisely  stated  the  main  properties 
of  the  product,  implied  the  care'  and  thought  that  has  been 
bestowed  on  its  jJi'cduction  and  created  a  desire  for  further 
information.  That  is  the  essence  of  good  advertisings 
attract  attention,  secure  interest,  create  desire. 

Writing  Copy. 

The  skill  required  in  writing  advertisement  copy  is  the 
skill  required  in  all  good  writing — that  is,  the  skill  to 
make  clear,  direct,  simple  statements  which  can  be  under- 
stood by  the  humblest  reader  and  which  ipig  true.  The 
highly  embellished,  over-assertive  type  of  copy  rarely 
a]<peals  to  the  educated  per.son,  because  it  does  not  ring 
trtie  in  the  way  that  a  plain,  straightforward  statement  of 
facts  does.  Had  Jlessrs.  Jonas  and  Colver  said : 
Tufcor  '  steel  is  the  most  epoch-making  tiiscovery  since 
the  days  of  Bessemer.  Years  of  studj'  and  research,  cost- 
ing hundreds  of  thousands  of  pounds,  have  been  devoted  to 
the  invention  of  this  product.  '  Tufcor  '  steel  outclasses 
all  ether  steels  for  use  in  the  production  of  parts  which  - 
have  to  withstand  huge  shocks  " — the  average  trade  reader 
would  have  smiled  and  left  the  matter  there.  He  would 
not  have  been  induced  to  send  for  a  booklet  or  further 
information,  because  the  claims  made  were  over-assertive 
and  did  not  ring  true.     In  attracting  custom  to  a  circus 


such  assertive  claims  often  prove  successful,  but  where  a 
public  has  to  be  appealed  to  that  is  in  the  habit  of  thinking 
for  themselves  such  methods  spell  failure.  The  copy-writer 
must  always  consider  the  type  of  buyer  that  is  to  be 
appealed  to,  and  base  tlie  appeal  accordingly.  Having 
determined  the  line  of  appeal  and  written  the  copy,  the 
next  stage  is  the  preparation  of  the  lay-out  or  the  design 
for  the  advertisement. 

Making  the  Lay-out. 

Here  comes  the  second  chance  cf  attracting  attention. 
The  first  chance  occurred  in  the  selection  oT  the  headline. 
The  lay-out,  according  to  how  it  is  prepared,  can  help  or 
prevent  that  headline  gaining  attention.  A  crowded  lay- 
out will  subdue  the  effect  of  the  headline.  White  space 
is  what  you  buy  from  the  paper ;  in  a  sense  it  represents 
a  piece  of  land  on  which  you  can  build  a  house.  If  the 
house  covers  the  whole  of  the  land  you  have  no  garden. 
What  is  the  value  of  a  house  without  a  garden  ?  The 
garden  sets  off  the  house,  and  white  space  sets  off  the 
advertiser's  announcement.  A  well-known  advertiser  cf 
paper  says  in  a  slogan:  "White  space  is  part  of  the 
picture."  By  thei  judicious  us©  of'  white  space  and  attractive 
illustration  a  quarter-page  announcement  can  often  be 
made  to  dominate  the  whole  page  on  which  it  appears. 
Emphasis  in  the  form  of  black  letters  or  caps  should  be 
used  sparingly,  othei^wise  competition  results  and  no  part 
stands  out  for  attention.  Insetting  the  paragraphs  cf 
the  copy  will  often  add  attraction  to  the  lay-out  and  help 
the  headline  to  be  effective.  Borders  should  be  considered 
with  great  care.  A  heavy  black  border  may  be  suitable  for  a 
memorial  announcement,  but  it  kills  an  advertisement.  The 
border  must  not  compete  for  attention.  It  is  an  aid  to  the 
whole,  not  a  base  for  the  whole.  Think  of  your  announce- 
ment as  a  picture.  Would  3'ou  select  a  heavy  Victorian 
gold  frame  for  a  delicate  etching,  or  would  you  employ  a 
neat,  small  frame  and  a  good  wide,-  white  mount  ?  Of 
course  you  would  choose  the  latter,  therefore  apply  the 
same  principlei  to  an  advertisement.  Stucly  the'  advertising 
pages  of  a  journal  yourself,  and  you  will  notice  that  those 
advertisements  which  prove  most  attractive  to'  the  eye, 
which  look  most  readable,  are  thei  ones  in  which  adequate 
white  .space  has  been  left,  in  which  the  types  chosen  are 
dignified  and  not  too  heavy,  and  in  which  the  border  is 
quietly  effective  bvit  unobtrusive. 

Alteration  and  Revision. 

By  altering  and  revising  lay-outs  an  atmosphere  of  fresh- 
ness can  be  given  to  advertisements  similar  to  repapering  a 
room.  To  be  successful  advertising  must  be  studied  ccn- 
tinuovisly.  It  is  not  sufficient  to  obtain  or  prepare,  say, 
six  good  advertisements  and  then  use  them  for  ever  and 
ever.  Advertisements  must  be  changed  to  remain  interest- 
ing. You  have  to  attract  readers.  No  one  continuously 
reads  one  book,  unless  it  be  the  Bible.  New  headlines,  new 
lay-outs,  new  copy,  new  illustrations  are  continually 
required  if  full  value  is  to  be  obtained  for  the  money 
expended  on  advertising  space. 

Advertising  Must  be  Continuous. 

Continuity  is  also  necessary.  It  is  no  good  having  one 
splash.  To  be  .successful  advertising  must  be  continuous. 
The  man  who  has  one  advei  tisement  and  does  not  go  on 
is  like  the  man  who  takes  out  a  life  insurance  policy  and 
allows  the  ]Joliey  to  lapse  after  paying  one  premium.  He 
wastes  his  money.  In  addition  to  continuity  of  the  appear- 
ance of  advertisements,  continuity  of  style  can  be  obtained 
by  employing  a  standard  design  of  name-plate,  or  by 
always  using  a  standard  trade  mark  or  house  mark  some- 
where in  the  lay-out.  A  well-designed  name-plate  will 
form  a  miniature  advertisement  in  itself.  It  will  stand  out 
"  and  attract  the  attention  of  the  ca.sual  reader,  and,  there- 
fore, sel•^'e  the  purpose  of  a  trade  card  advertisement  within 
the  larger  advertisement  by  impressing  the  name  of  the 
finn  on  the  reader's  mind.  An  effect  is  then  made  upon 
the  mind  of  the  casual  glancer  as  well  as  upon  the  person 
who  studies  the  announceinent. 
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lu  many  advertisements  it  is  advisable  to  go  beyond  the 
employment  of  printers'  type  and  a  border,  and  to  employ 
a  suitable  illustration.  An  illustration  often  proves  as 
great  an  attraction  as  a  clever  headline. 

Selecting  the  Illustration. 

The  selection  of  a  suitable  illustration  varies  greatly  with 
the  type  of  subject  to  be  dealt  with.  In  the  early  days 
it  was  ahuost  general  to  employ  half-tcne  blocks  made 
from  photographs  of  the  article  itself.  At  the  first  sight 
this  seems  to  be  the  cheapest  and  most  straight foi-^vard 
method,  but  quite  often  the  conditions  for  photcgraiihing 
the  object  were  far  from  ideal  and,  consequently,  expensive 
retouching  had  to  be  resorted  to.  As  an  alternative  there 
is  the  method  of  employing  a  line  drawing  or  black  and 
white  illustration — a  method  which  gives  a  wide  scope  to  a 
competent  designer  to  produce  effective  and  original  designs. 
Emphasis  can  with  this  method  be  readily  placed  where 
desired.  Too  few  trade  advertisers  realise  the-  scope'  that 
exists  for  the  use  of  black  and  whit©  illusti-atious  and 
designs  for  advertisements.  JNIany  electrical  articles,  such 
as  lamps,  irons,  kettles,  toasters,  lamp-shades  (both  silk 
and  glass),  can  with  advantage  be  illustrated  by  means  of 
this  process.  What  the  artist  terms  "  atmosphere  "  can 
often  be  introduced  and  the  drawing  made  to  suggest 
quality,  finisJi,  style,  tone,  &c.,  far  more  readily  than  can 
be  done  by  photographic  means.  The  arguments  in  favour 
of  the  half-tone  or  photographic  process  are  that  the  camera 
faithfully  reproduces  all  details  and  places  before  the  reader 
an  exact  reproduction  of  the  article  as  it  appeared.  It  is 
remarkable,  however,  how  a  retoucher  can  often  largely 
change  the  appearance  of  the  photograph,  and  thereby  the 
faithfulness  of  the  photographic  reproduction  is  reduced. 

The    Quality   of  Paper   Important. 

Another  consideration  to  be  taken  into  account  is  the 
type  or  kind  of  paper  on  which  the  journal  is  printed  in 
which  the  advertise^ment  is  to  apisear.  Line  work  should 
preferably  be  employed  where  rough  or  coarse  paper  is 
used.  Half-tcne  blocks  require  a  smooth  surface,  art  or 
imitation  art  paper.  In  many  case®  it.  is  of  value  to 
introduce  action  into  the  illustration  to  suggest  an 
atmosphere  of  the  article  in  question  being  in  use.  This 
atmosphere  of  action  always  arouses  interest,  and  thereby 
gains  a  certain  amount  of  added  attention.  Also  the 
"  action  "  type  of  illustration  tends  to  be  unusual  and 
different  from  its  neighbours,  and  an  effective  illustration 
provides  a  means  of  getting  out  of  the  rut  of  con- 
ventionality. The  attention  of  a  reader  who  is  not  looking 
for  anything  particular  has  got  to  be  aroused,  and  good 
designs  and  illustrations  strikingly  produced  will  provide 
that  attraction  of  the  unusual  which  arrests  the  glance  of 
the  casual  reader. 

Co-operation  with  the  Sales  Department. 

SuiEcient  has  been  said  to  indicate  that  there  is  mo-re  in 
the  production  of  a  good  advertisement  than  meets  the 
eye,  and  that  it  is  not  a  ta.sk  which  should  be  attached  as 
an  extra  duty  to  a  draughtsman  or  book-keeper.  Small 
firnis,  and  for  that  matter  large  firms,  can  obtain  expert 
assistance  in  the  production  of  the  advertising,  and^ 
generally  speaking,  would  be  well  advised  to  do  so.  The  large 
firm  often  employs  an  advertising  manager  as  a  permanent 
member  of  their  staff,  and  then,  strange  to  say,  limit  him  to 
the  production  of  advertisements,  catalogues,  leaflets,  &c., 
not  realising  that  advertising  is  a  form  of  selling-.  He  is 
left  unsupported  and  in  glorious  isolation  to  go  ahead  as 
best  he  can.  Co-operation  of  a  most  intimate  kind  should 
always  exist  between  those  responsible  for  the  advertising 
and  those  responsible  for  sales.  The  publicity  man  should 
be  informed  where  sales  are-  poor  and  where  they  are  good, 
what  lines  are  overstocked  and  which  lines  are  unprofitable 
to  push.  It  is  only  by  working  together  that  the  best 
value  can  be  obtained  out  of  the  expenditure  made  on 
publicity.     Advertising  is   really  selling   by  means  of  the 


printed  word,  and  it  is  therefore  essential  that  cordial 
co-operation  takes  plac«  between  the  verba!  and  the  literary 
selling  staff.  Travellers'  and  branch  managers'  conferences 
will  often  ])rovide  the  means  of  giving  the  advertising 
manager  new  points  of  view  and  an  indication  of  the  type 
of  appeal  most  likely  to-  attract  the  attention  of  buyers. 

The   Creation   of  Goodwill. 

In  addition  to  the  actual  sale  of  specific  goods,  publicity 
can  be  employed  to  create  goodwill,  to  define  a  policy  of  a 
finn,  to  create  an  atmosphere  of  service.  During  the  war 
publicity  helped  to  create  an  army,  to  raise  loans,  to  obtain 
nnnutiou  workers,  &c.  The  larger  a  firm  becomes  the  more 
difficult  it  is  found  to  keep  all  customers  satisfied ;  yet, 
generally  speaking,  customers  are  reasonable  people. 
Publicity  can  often  be  employed  to  cement  the  goodwill  of 
customers,  to  explain  the  difficulties  experienced  in  trying 
to  serve  all  well.  Had  the  Post  Office  employed  publicitv 
on  similar  lines  to  the  American  telephone  companies  the 
probability  is  that  there  would  be  much  less  grumbling  than 
exists  to-day. 

An  Appeal  for  a  Wider  View-point. 

The  trade  adverti.ser  would  often  be  well  advLsed  to 
remember  that  he  has  not  only  to  sell  his  goods  to  the 
retailer  or  the  factor,  but  also  to  the  ultimate  buyer.  It 
is  to  the  producer's  advantage  to  create  a  demand  which 


Fig.  4. — A  PruELv  At-mustheke  Tvfe  of  Advektisement  JIex- 

TIOXIXG    NO    P.lRTICrL.-lR    TVPE    OF    CaELE,    BUT    IxDICATKO    THE 

Large    Scope    of    the    Advektisees    Busexess.     The    Cleax 

Lavout,   Distinctive   Nameplate   axd    Haxd-Lettered    Copv 

Matter,  give   To.ne   and  Style  to   this   AxxouNCEiiEST. 

the  retailer  w-ill  meet  by  the  sale  of  the  producer's  goods. 
Publicity  should,  therefore,  go  beyond  appealing  to-  the 
retailer  or  factor  only.  Electricity  and  electrical  goods  are 
ultimately  used  by  the  public,  and  if  the  industry  is  to  pro- 
gress as  the  merits  of  the  product  warrants,  then' the  public 
must  be  told  about  the  merits  of  electric  light  and 
power,  as  well  as  about  the  merits  of  a  particular  lamp, 
cable,  or  mctoi-.  A  longer  and  broader  view  is  required  in 
the  industiy  to-day.  All  have  got  to  contribute  toward  the 
cost  of  selling  to  the  public  that  in   the  end   all   in  the 
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electrical  indystry  may  benefit.  To  wait  for  all  to  sta.rt 
contributing  is  to  wait  for  the  millennium  and  to  allow 
competitive  industries,  such  as  oil  and  gas,  to  gain  a 
stronger  foothold.  To  refuse  to  subscribe  to  a  general 
campaign  because  some  do  not  is  a  short-sighted  policy 
unworthy  of  a  great  industry.  It  must  begin  by  a  few 
co-oj5erating  together  and  setting  the  example,  then  others 
follow  as  a  matter  of  course.  Independent  general 
publicity  on  behalf  of  sections  such  as  lamp-makers,  motor- 
makers,  &c.,  can  in  the  end  only  result  in  duplicated  and 
specialised  appeals.  To  stimulate  progress  for  the  industry 
it    is    necessary    that- the    industry    as    a    whole    should 


co-operate  together  to  subscribe  the  cost  of  a  large 
advertising  campaign  to  educate  the  public  to  the 
advantages  of  electricity.  The  medium  for  the  production 
of  such  a  co-ordinated  campaign  exists  in  the  fonn  of  the 
Electrical  Development  Association;  but  the  work  of  that 
Association  can  only  be  in  direct  proportion  to  the  funds 
provided,  and  at  present  the  publicity  so  provided  is  sadly 
disproportionate  to  the  value  and  the  wealth  of  the 
electrical  industiy.  So  long  as  the  industi-y  is  content  to 
let  otlier  interests  spend  in  proportion  ol  ten  pounds  to 
one  pound  on  propaganda,  so  long  must  our  industry  be 
content  to  remain  retarded  in  development. 


A  Word   to  the   Contractor. 

By    L.   G.   HAWKINS. 


Co-operation !  This  wonderful  word  sums  up  sales 
development  in  a  nutshell. 

A  contractor's  sales  will  satisfactorily  develop  if  'he 
realises  at  not  too  distant  a  date  the  exact  relationship 
between  all  parties  in  the  electrical  industiy.  The  central 
station,  the  contractor,  the  manufacturer  and  the  buying 
public  are  all  necessary  links  in  the  chain  of  electrical 
commerce. 

Whether  the  central  station  has  trading  powers  or  not, 
its  main  function  is  to-  generate  and  supply  electricity,  and 

The  \^y  to  Keep 
a  Laundress' 


is  to  l^ep  die 


UNIVERSAL 


Electiic  A^her 
in  your  laundi'y 

<fie7/  Me  to 
use  it,  (or  the 
vrorh^  it  does 
and  the  time 
it  saves  •  ■> " 

It 

>       wiUl^ep 
her  too  contented 
to  leave  you 
in  the 
lurch 


}  I  .     !      A  Bl'siness  Getting  "Universal"  Show  Cahu. 

its  existence  depends  upon  the  sale  of  electricity.  In  many 
cases  the  contractors  have  failed  to  co-operate  with  central 
stations  in  the  past,  and  for  this  rea.son  municipal  trading 
powers  were  sought  to  enable  them  to  demonstrate,  display 
and  distribute  current-consuming  apparatus.  Now,  of 
course,  the  contractors  are  more  alive  to  these  opportuni- 
ties and  many  make  displays  (good,  bad  and  indifferent), 
while  in  time  to  come  the  contractors  will,  or  should,  so 
efficiently  cover  the  ground  that  the  necessity  for  municipal 
trading  will  not  exist. 

A   Vital    Link. 

The    manufacturer    is    vital     to     the    successful     con- 
tractor.    Usually  he  is  represented  by  highly-paid  outside 


men ;  in  some  instances  speciality  salesmen  or  engineers  are 
sent  hundreds  of  miles  to  keep  the  contractor  up-to-date 
and  to  introduce  to  him  the  latest  developments  of  the 
electrical  industry.  Yet  still  there  are — in  spit©  of  what 
days  of  war  taught  them — buyers  or  ccntracto-rs  who  are 
"  too  busy,"  or  "  out,"  or  "  wanting  nothing  to-day." 
Ill  many  cases  they  have  not  the  slightest  notion  abont  what 
the  representative  desires  to  see  them.  "  Coi-operation  " 
of  this  description  has  driven  many  makers  of  electric 
vacuum-cleaners  and  other  goods  to  distribute  their  pro- 
ducts through  furnishing  houses,  ironmongers  and  others 
who  realise  that  the  manufacturers'  existence  depends  upon 
the  satisfactory  and  efficient  sale  of  their  products. 
Profitable  results  are  impossible  if  they  have  no  opportunity 
to  discuss  their  proposals  with  the  contractor,  who  is  the 
recognised  medium  through  which  they  sell. 

The  Importance  of  the  Sales  Department. 

In  the  past  the  contractor's  main  business  has  been  on  the 
engineering  side'.  Now  the  successful  contractor  must  have 
a  sales  department.  This  department  must  be  conducted 
quite  sejiarately  from  the  contracting  deipartment,  mainly 
for  the  reason  that  the  two  "  won't  mix."  Take  a  glance 
to-day  at  the  old-fashioned  contractor's  window,  and  you 
will  find  an  assortment  of  dirty  switches,  ceiling  roses, 
wires,  cables,  fuse  wire  and  dilapidated  kettles  and  irons. 
Womenfolk  are  not  attracted  in  the  slightest  deigi'e©  by 
such  a  display  ;  in  fact,  the  dowdy,  dingy  appearance  jjre^- 
vents  the  possibility  of  any  interest  being  created.  The 
trade  generally  realise  that  electrical  goods,  especially 
domestic  appliances,  are  of  dii'ect  interest  to  the  housewife. 
Is  it  not  the  duty  of  us  all  to  present  our  products  in  such 
a  way  that  they  appeal  tO'  her  ?  We  can  with  advantage 
learn  much  from  the  blouse  ox  hat  shop,  or  those  trades 
which  have  built  up  progressive  and  profitable  businesses  by 
studying  the  psychology  C'f  woman.  The  easiest  and  most 
effective  method  yet  found  by  these  successful  businesses 
is  to  use  the  shop  windows  to  the  best  possible  advantage. 

The  Shop  WindoY^'  as  a  Sales  Factor. 

His  window  is  one  of  the  main  assets  of  the  contractor. 
To  develop  he  must  capitalise  this  important  assiet.  If  h& 
has  no  shop  window  he  must  get  one,  preferably  in  a  main 
thoroughfare.  The  future  possibilities  of  the  electric- 
ajjpliance  business  are  of  such  vital  importance  that  it  not 
only  warrants  main  thoroughfare  premises,  but  they  are 
es.sential.  JManufacturers  have  invested  large  sums  of 
money  to  provide  the  goods.  The  illustrations  (Fig.  1) 
reproduced  in  this  article  are  of  some  of  the  show-cards, 

cut-outs  "  and  other  sales  helps  which  are  supplied  by  the 
manufacturer  to  the  contractor  to  help  sell  their  products. 
The  manufacturer  alsO'  invariably  includes  circulars  and 
folders  in  bulk  for  the  contractor  to  distribute  with  his 
accounts  and  correspondence.  At  least  one  appliance 
maker  ha,'  gone  further — by  supplying  great  quanti- 
ties of  advertisement  electros,  which  they  loan  to 
their    dealers    for    insertion     in    local     papers    to    push 

Universal  "  products.     Some  examples  of  these  are  also 
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given  (Fig.  2).  Some  progressive  dealers  use  these 
electros  on  the  back  of  their  letter-paper,  which  means 
that  every  letter  sent  out  is  a  strong  adveirtisemeut  for  the 
goods  iu  question.  It  certainly  helps  the  contractor' s  sales 
without  extra  cost.  There  are  innumerable  inexpeinsive 
forms  of  advertising;  each  envelope  used  should  have  an 
illustration  of  something  electrical.  The  local  cinema  will 
gladly  show  a  "  Universal  "  lantern  slide  on  the  screen. 
Eveiy  wireanau  will  become  an  enthusiastic  salesman  if 
allowed  to  carry  a  sample  appliance  and  il  a  coonmission  is 
arranged  on  every  appliance  sold  by  him.  Eveiy  butcher 
is  a  possible  buyer  of  electric  meat-choppers  and  sausage- 
makers;  every  grocer  is  interested  in  electric  coffee-grinders  ; 
every  shop,  business  house  and  hcine  is  interested  in  electric 
vacuum-cleaners.  The  electric  washing-machine  is  a  ready 
seller,  because  it  is  an  investment  and  not  an  expense.  It 
pays  its  own  way  from  the  day  it  is  installed,  and  in  twelve 
months  the  initial  cost  is  sa,ved. 

Prevalent   Pessimism. 

These  are  actual  facts,  but  how  few  electrical  men  who 
read  this  will  believe  them  ?  How  can  they  believe  tieni 
when  they  tell  the  manufacturer  that  "  they  don't  sell," 
although  they  have  never  shown  or  used  one?  A  few  days 
ago  it  was  said  by  a  central  station  engineer  in  front  of  a 
consumer  who  contemplated  buying  a  machine  that  "  there 
is  nothing  in  it  and  it  is  not  worth  the  money."  The  man 
afterwards  admitted  that  he  had  never  tried  one  or  had 
one  in  his  own  town.  How  can  an  industry  thrive  under 
these  conditions  ?  Do  the  men  who  are  responsible  for  sales 
take  enough  trouble  to  study  the  electric  appliances 
marketed  ?  They  should  realise  the  importance  of  progi-ess 
made,  otherwise  they  cann&t  do'  justice  to  the  manu- 
facturer's products.  Is  it  generally  known  that  the  best 
liquid-heating  appliances  made  to-day  are  equipped  with 
fusible  plugs,  thus  eliminating  the  possibility  ol  e'lement 
burn-outs,  although  the  apparatus  may  be  left  on  circuit 
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ELECTRIC 

PERCOLATOR. 


Cup 
Starts  the  Day  off  Right 

'TpHE  morning  cup,  from  the  first  sip  to 
■■■  the  last  drop  should  be  free  from  the 
bitter,  brackish  flavor  of  pot-boiled  coffee. 
Then  it  will  be  more  than  something  to 
drink.     It  wUl  be  enjoyed. 

The  UNIVERSAL  Percolator  wilh  its  patented 
pumping:  system  extracts  the  full,  rich  flavor  from 
the  ground  coffee  before  the  liquid  reaches  the 
boiling  point.  Letthe  UNIVERSAL  be  your  coffee 
maker  and  it  will  be  made  right 


Fio.    2. — Example  of  an  Advektisement  Electro 

LOANED     BT      THE     MAKERS      OF     "  UNIVERSAL  " 

Products  to  Contractors. 

dry.  An  illustration  of  such  apparatus  is  given  in  Fig.  3. 
Are  the  advantages  of  the  "  Universal  "  switch  plug  (see 
Fig.  4)  fully  explained  to  the  buying  public?  It  not  only 
enables  perfect  heat  control  of  the  electric  iron,  but  also 
is  ideal  for  use  at  the  table  on  the  toaster,  coffee  or  teapot, 
kettle,  &c. 


Use  of  the  Automatic  Time  Switches. 

A  feature  that  has  made  the  American  electrical  shops 
such  a  brilliant  success  is  the  use  of  the  automatic  time- 
switch,  which  cuts  out  the  wyndow  lights  after  business 
hours.  This  not  only  gives  an  opportunity  of  displaying 
effectively  at  night  lighting  fixtures  and  attractive  scenic 
table  lamps,  but  also  the  washing-machine  can  remain  in 
operauon  and  other  devices  can  be  effectively  disjilayed. 


FJ.UG   CASIP 

Fig.  ;1     "  Universal  "  Apparatus  Fitted  with  Safety 
Fusible  Plug. 

To  sum  up,  it  is  necessary  for  the  contractor:  (1)  To  be 
an  enthusiast  for  everything  electrical,  and  to  know  by 
actual  experience  the  good  electrical  goods.  (2)  To  have 
a  clean,  attractive  shop  with  good  display  windows.  (3) 
To  have  live  sales  assistants,  if  possible  paid  partly  on  a 
commission  basis.  (4)  To  encourage  and  co-operate  with 
manufacturers   cf    good    quality    electrical    goods.      (.5)  To 


Universal  Switch  Plug. 


avoid  waste  of  costly  printed  mattei-  supplied  free  by  manu- 
facturers. (6)  To  be  able  to  prove  that  electric  cooking  is 
cheaper  and  better  than  other  methods.  (And  it  is  a  fact !) 
(7)  To  press  heme  the  merits  of  electric  doimestic  labour- 
savers.  (8)  To  coi-operate  with  the  central  station,  the 
manufacturer,  and  give  proper  sei-vice^  to  the  general  public. 


Selling   Ediswan  Lamps. 

Advertising  is  the  life  blood  of  sales,  and,  as  tie  anaemic  gain 
improved  health  by  the  absorption  of  blood-increasing  substances, 
so  sales  are  increased  by  more  and  more  advertising  of  the  proper 
sort.  Now  the  great  fault  of  much  electrical  advertising  is 
that  it  is  too  concentrated.  It  appeals  to  relatively  few 
because  relatively  few  see  it.  And  relatively  few  see  it  because 
it  issues  from  too  few  places  at  once.  It  is  the  great 
aim  of  strategy  to  throw  heavy  forces  with  the  greatest  speed 
against  the  weakest  point  in  the  enemy's  Ime.  The  same  is  equally 
true  of  advertising.  An  advertising  campaign  must  consist  of  a 
shout  deUvered  loud  and  often  and  simidtaneously  from  as  many 
places  as  jjossible.  To  do  this  requires  careful  organisation  and 
thought  and  especially  the  establishment  of  as  many  poults  of 
contact  between  the  producer  and  the  consumer  as  jjossible. 

To  descend  from  generalities  to  particulars,  the  Edison  Swan 
Electric  Company  are  about  to  launch  a  Lamp  Advertising 
Campaign,  in  which  they  will  enlist  the  help  of  newspaper  adver- 
tising and  obtain  further  pubUcity  by  the  use  of  well- placed  artistic 
posters.  They  will  go  further.  They  will  see  that  the  contractor 
keeps  adequate  stocks  of  Ediswan  lamps,  for  demand  without 
sujiply  is  the  blackest  anathema,  an  alkali  going  far  to  neutralise 
the  acid  effect  of  good  advertising.  But  the  contractor  is  not  only 
expected  to  sell  lamps,  he  is  expected  to  advertise  them,  and  he 
will  do  this  by  using  the  folders,  billheads,  postcards,  showcards, 
iUummated  signs  and  enameUed  plates  blazoning  forth  the  fact 
that  the  EcUswan  lamp  is  available.  And  all  these  ends  to  business 
will  be  supijUed  by  the  Ediswan  Company,  the  Uterature  bemg 
oveiprinted  with  the  contractor's  name.  Electros  and  suggested 
layouts  for  contractor's  own  advertisements  in  the  local  papers 
Ave  also  available.  Indeed  nothing  has  been  left  undone  that 
should  be  done  to  make  the  "  brilliancy,  dm-abUity,  efficiency,  and 
economy  of  the  Ediswan  lamp  in  home,  office,  shop,  and  factory 
and  on  motor  car  and  motor  cycle  known  to  all  and  sundry." 
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Developing  Sales  by  the  Use  of  Hire-Purchase  Agreements. 


By     E.     R.    MORTON. 


Experience  has  shown  that  in  many  industries  com- 
paratively high-priced  artielef  necessarily  have  a  restricted 
sale  where  they  are  offered  for  cash  only.  In  the  industries 
referred  to  a  system  of  divided  payments  ha.s  therefore  been 
instituted,  resulting  in  largely  increased  sales  not  only  to 
their  own  customers,  but  to  those  of  the  public  generally 
who  would  not  have  been  in  a  position  to  acquire  necessities 
for  their  home  in  any  other  way.  The  success  of  several 
important  industries  in  this  country  has  undoubtedly  been 
almost  entirely  due  to  the  possibilities  of  acquiring  the 
products  of  these  industries  by  easy  payments. 

Objections  to  the  Principle. 

In  some  quarters  objections  have  been  raised  to  the 
principle  of  easy  payments,  and  this  is  probably  justified 
in  many  cases  where  the  individuals  wish  to  purchase,  say, 
a  complete  house  of  furniture;  but  the  purchase  of  one  or 
two  articles  by  a  household  which  is  already  established 
is  quite  a  different  matter.  Even  in  the  event  of  mis- 
fortune preventing  the  completion  of  the  payments  the 
purchaser  only  loses  an  accessory,  as,  for  instance,  he  would 
do  if  he  undertook  the  purchase  of  a  piano  by  easy  payment. 

Hire-Purchase  Widespread. 

The  various  branches  of  the  electrical  industry  engaged 
in  merchandising — that  is,  the  manufacturer,  the  factor 
and  the  retailer — have  very  little  experience  in  this  line, 
and  so  a  great  majority  are  unable  to  visualise  at  the 
present  time  jiist^  what  it  means  in  all  its  aspects.  But 
investigation  shows  that  other  industries  which  have 
adopted  the  principle  are  carrying  out  a  great  portion  of 
their  transactio7is  on  this  system.  In  this  connection  it  is 
interesting  to  note  that  some  piano  traders  do  approxi- 
mately 90  per  cent,  of  their  sales  on  these  lines.  This 
is  an  important  point  for  the  electrical  industry  to 
remember,  because  it  means  that  a  greater  portion  of  their 
]iotential  customers  have  actually  had  experience  of  easy- 
jiayment  purchases  in  some  shape  or  form.  The  average 
user  of  electrical  appliances  would  not  be  interested  in  ea,sy 
tei-ms  for  the  smaller  articles,  such  as  electric  irons  and 
kettles.  We,  therefore,  have  to  consider  the  attitude  of  the 
general  public  who  is  in  a  position  to  complete  payments 
for  more  expensive  articles. 

The  writer  has  seen  hire-piirchase  agreements  in  various 
trades  made  between  the  users  and  the  general  public 
involving  amounts  of  £5  000  and  over.  The  growth  of 
easy-payment  business  in  this  country  has  recently  e.xtended 
to  the  motor  trade.  Here,  again,  it  is  a  fresh  proof  that 
it  is  a  reasonable  assumption  that  potential  purcha.sers  of 
electrical  goods  on  easy-payment  terms  are  likely  to  be 
available  in  very  large  numbers. 

In  the  present  article  it  is  not  proposed  to  deal  with 
anything  of  a  non-removable  nature,  such  as  house-wiring 
systems ;  these  must  be  treated  on  quite  different  lines  from 
those  ruling  for  appliances,  for  obvious  rea.sons. 

The  Finance  of  Hire-Purchs^c. 

In  approaching  a  ])rospective  customer  one  always  finds 
a  natural  reluctance  to  discuss  the  fact  that  he  is  unable 
to  pay  cash  down  for  anything  he  is  interested  in. 
This  attitude  of  mind  requires  careful  and  tactful  handling 
and  a  certain  knowledge  of  human  nature,  but  it  is  one 
which  can  easily  be  acquired  bv  experience  and  careful 
consideration  of  the  problems  that  arise  from  day  to  day. 
It  is  an  established  fact  that  the  risk  of  loss  in  the  divided 
payment  business  is  almost  negligible ;  even  when  cheaper 
goods  are  considered  it  has  been  found  to  be  less  than 
5  per  cent.  The  risk  is,  of  course,  much  less  on  the  higher 
priced  articles,  which  are  naturally  only  sold  to  well- 
established  households. 

The  undertaking  of  butiness  involving  ea,sy  payment,  of» 
course,  requires  additional  capital.  It  is  therefore 
necessary  to  consider  who   should   be  respon.sible   for  the 


extra  capital  required.  The  present  state  of  the  electrical 
industry  requires  it  to  be  stated  definitely  that  this  must 
be  in  the  hands  of  the  manufacturer  or  distributor,  the 
average  retailer  not  being  able  to  afford  the  necessary 
capital  outlay.  The  question  of  finance,  however,  is  easily 
overcome  by  the  manufacturer  or  distributor  who  finds 
that  the  business  is  growing  beyond  his  own  capital  by 
obtaining  advances  from  his  bank  on  his  agi-eements  or 
contracts. 

In  America,  where  the  easy-payment  business  is  on  a  very 
maich  larger  scale  than  is  the  case  in  this  counti-y,  manu- 
facturers frequently  form  separate  finance  corporations  to 
handle  the  easy-payment  business  on  behalf  of  their  dealers 
and  retailers.  In  most  cases,  of  course,  retailers  are  more 
in  touch  with  the  general  public,  and  are  the  best  medium 
between  the  manufacturer,  or  distributor,  and  the  pur- 
chaser. The  best  system  is  to  allow  the  retailer  to 
negotiate  the  business  on  the  distributor's  behalf,  and  to 
award  him  the  trade  discount  agreed  on  after  a  certain 
definite  number  of  payments  have- been  completed  by  his 
customer;  a  certain  reservation  could,  of  course,  be  made 
respecting  repayment  of  the  discount  awarded  should 
payments  not  be  completed. 

Systems  of  Easy  Payment. 

There  are  two  broad  systems  of  easy  payment.  The  best, 
and  most  satisfactoi'y  from  all  points  of  view  is  that  which 
is  usually  termed  "  hire-purchase."  As  a  matter  of  fact, 
in  British  law  tliere  is  no  such  thing  as  "  hire-purchase." 
This  is  a  convenient  term  ajoplied  to  a  system  of  hiring  out 
an  appliance,  or  goods,  to  an  individual  who  pays  an 
agreed  amount  at  certain  stated  intervals,  on  the  com- 
pletion of  which  the  hirer  is  given  the  appliance  in  question 
without  further  charge.  A  standard  form  of  agi-eement  on 
these  lines,  which,  while  it  may  appear  at  first  sight  to  be 
cumbersome,  contains  nothing  that  is  not  absolutely 
'  essential,  nor  anything  that  can  be  reasonably  objected 
to  by  any  individual  hirer.  Similar  agreements  are  in 
force  in  industries  where  individual  articles  run  into  figures 
ranging  from  £30  to  £1  500.  On  completion  .such  agree- 
ments should  be  stamped  by  the  dealer  or  distributor. 

The  other  method  of  divided  payments  can  be  embodied 
in  a  simple  form,  but  is  r\ot  so  satisfactory  from  eitJier  the 
purchaser's  or  the  seller's  point  of  view,  because,  being  so 
simple  in  fonn,  its  conditions  may  be  interpreted  in  many 
different  ways — i.e.,  the  purchaser  signs  an  agi-eement  on 
these  lines:  "  Please  supply  me  with  one  electric  cleaner 
at  £20,  for  which  I  enclose  as  first  payment  £5,  and  agree 
to  remit  you  the  sum  of  £1  on  the  same  date  in  each 
month  for  fifteen  months."  In  this  ca.se  the  apjiliance 
immediately  becomes  the  property  of  the  purchaser,  and 
failure  to  complete  payments  results  in  considerable 
difficulties  being  experienced  by  the  seller.  In  fixing  the 
price  to  be  charged  for  business  upon  the  hire-purchase 
system  one  has  to  consider  the  matter  carefully.  It  is 
obviously  necessary  to  increase  the  total  price,  as  if  this  is 
not  done,  or  too  little  is  added,  it  would  tend  to  discourage 
cash  purchases.  Too  much  increase  is  likewise  a  bad 
princii)le,  as  it  would  naturally  tend  to  hamper  the  hire- 
purchase  business.  At  the  ])resent  time  the  additional 
amount  charged  should  preferably  be  between  5  per  cent, 
and  7i  per  cent,  not  on  the  total  value  of  the  article, 
but  on  the  hnlnnrt  left  after  the  initial  cash  payment  has 
been  made.  In  the  event  of  a  hirer  desiring  to  complete  his 
])ayments  before  they  are  due,  a  reasonable  figure  to  allow 
as  discount  is  half  the  i)icreased  amount  allowed  for.  lu 
every  case  percentages  are  per  annum. 

A  Little  Advice. 

To  any  retailer  or  distributor  who  launches  out  into  the 
hire-])urchape  business  we  would  give  this  advice :  Be 
diplomatic ;  do  not  believe  half  what  your  potential  buyers 
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tell  you  with  regard  to  their  feelings  respecting  easy 
payments.  Ketailers  particularly  should  endeavour  to 
obtain  experience  from  tradersi  who  already  have  a 
knowledge  of  this  sort  of  transaction.  Bear  in  mind,  too, 
when  consideiing  the  question  of  taking  up  easy  payments 
as  a  part,  of  your  selling,  that  a  good  proportion  of  the 
business  you  will  ultimately  get  could  not  be  obtained  on  a 
oash  basis.  Hire-purchase  systems  therefore  offer  the 
electrical  industry  the  prospects  of  an  increased  turnover 
otheiTvise  unprocurable. 


Specialised    Selling. 

Manufacturer,  Wholesaler,   Retailer   and    Sales. 


By    W.    F.    HARKNESS. 

The  interests  of  manufacturer,  wholesaler,  and  retailer 
are  inseparably  entwined.  Each  of  them  is  in  business 
primarily  to  serve'  the  public.  As  they  perform  this  func- 
tion well  or  ill,  so  does  the  public  reward  them  ;  and  no 
one  of  them  can  serve  efficiently  without  the  close  co- 
operation of  the  other  two. 

Hew  many  retailers  realise  this  ?  How  many  appreciate 
that  the  manufacturer  and  wholesaler  are  partners  in  the 
retailer's  endeavour  tO'  render  better  service  tO'  the  public, 
and  thereby  help  him  to  reap  a  greater  reward  ?  And 
how  many  take  full  advantage  of  the  possibilities  of  this 
partnership  ? 

The  retailer  is  often  inclined  to  look  upon  the  manu- 
facturer or  wholesaler  as  a  species  of  enemy  who  sends  out 
a  horde  of  bandits  to  levy  tribute  from  him  ;  the  bandits 
being  travellers  and  the  tribute — orders.  This  attitude 
on  the  part  of  the  retailer  may  at  one  time  have  had  a 
limited  justification,  for  we  can  all  remember  the  old- 
fashioned  traveller,  whose  greatest  ambition  was  to  load 
up  the  un.suspecting  with  vast  quantities  of  goods,  and 
then  sail  gaily  away  and  leave  "  Friend  Retailer  "to  dis- 
pose of  them  as  best  he  might. 

What   Suspicion   Does. 

But  noun  avonx  change  font  crla,  and  to-day  an  attitude 
of  suspicion  by  the  retailer  towards  the  manufacturer 
harms  not  only  the  manufacturer,  but  also  the  traveller, 
the  laboure'r  in  the  workshops  and,  most  of  all,  the  retailer 
himself. 

The  modern  manufacturer  trademarks  his  goods,  adver- 
tises them,  backs  them  with  carefully  designed  sales  and 
distribution  schemes,  and  works  on  the  niottO' :  ' '  Goods 
on  the  retailer's  shelves  are  only  half  sold."  This  type 
of  manufacturer  is  the  reta,iler's  best  friend.  ■fiis  travel- 
ler's primai-y  purjiose  is  not  to  levy  tribute  from  the  retailer, 
but  to  bring  wine  to  his  feast,  to  lay  rich  meats  before 
him,  and  to  assist  him  on  his  journey  to  the  land  flowing 
with  milk  and  honey,  toward.?  which  all  enterprising 
retailers  are  travelling.  Do  these  manufacturers  exist.? 
They  do — plenty  of  them. 

Advertising  and   Sales  Service. 

Let  the  retailer  adopt  this  attitude  towards  the  next 
traveller  who  calls  upon  him,  and  from  the  traveller's 
reply  judge  whether  the  manufacturer  or  wholesaler  is  his 
partner  or  merely  a  survival  from  the  brigand  days  of 
commerce.  Let  him  say  to  the  traveller  :  "  Admitted,  this 
line  of  yours  is  good,  but  what  do  you  propose  to  do  to 
help  me  sell  it,  because  I  have  no  intention  of  buying  your 
goods  to  ornament  my  shelves."  If  the  traveller's  reply 
be  "  Advertising,  and  Sales  Service,"  let  the  retailer  listen 
with  all  his  ears,  for  he  has  met  his  real  partner  face  to 
face. 

Details  of  a  Sales  Campaign. 

A  good  example  of  how  the  modern  manufacturer  does 
co-operate  with  the  retailer  for  their  common  good  is 
furnished  by  a  recent  s9.1es  campaign  carried  out  by  the 
makers  of  the  "  Wliirlwind  "  suction  sweeper.  The 
"  Whirlwind  "  is  more  or  less  a  new-comer  in  the 
vacuum     cleaner     field.        But    it     has     been     exten.yvely 


advertised  in  the  daily,  weekly,  and  monthly  Press. 
"  Whirlwind  "  advertising  centres  round  the  "  Whirlwind 
Girl,"  an  advertising  figure  which  has  become  to  the 
"  Whirlwind  "  what  Johnny  Walker  is  to  whisky,  or  the 
Kodak  Girl  to  the  kodak.  This  girl,  dressed  in  a  costume  of 
quaint  whirling  lines  (in  keeping  with  the  name  "  Whirl- 
wind "),  has  been  featured  in  all  the  advertising  as  "  The 
Whirlwind  Girl  who  solved  the  housewife's  cleaning 
problem."  Here,  then,  we  have  the  first  requisite  tc  success 
in  manufacturer  and  retailer  co-operation — a  trademarked 
article,  well  advertised,  and  identified  with  an  attractive 
advertising  figure,   and  a  striking   "  slogan." 

The  Objects  of  a  Sales  Campaign. 

The  second  requisite,  "  Sales  Service,"  is  illustrated  by 
an  intensive  sales  campaign  carried  out  in  co-operation 
with  the  retailers  in  a  well-known  seaside  town.  The 
object  of  this  campaign  was  twofold.  (1)  The  immediate 
sale  by  the  retailers  of  a  la,rge  number  of  "  Whirlwind 
sweepers ;  (2)  the  creation,  through  publicity,  of  a  large 
and  steady  future  demand.  Four  of  the  best-known  traders 
embraced  the  opportunity  olTered  them,  and  jointly  with 
the  manufacturers  undertook  an  intensive  sales  fortnight. 
Their  windows  were  attractively  dressed  with  sweepers  and 
explanatory  showcards.  The  well-known  "  Whirlwind 
Girl,"  dressed  in  her  quaint  costume  with  its  curious  whirl- 
ing lines,  was-  engaged  to  promenade  daily  the  piincipal 
streets  of  the  town,  carrying  over  her  head  a  silk  parasol 
beating  the  words:  "  The  Whii-lwind  Girl."  Her  appear- 
ance created  an  enormous  amount  of  interest,  and  the 
question  was  asked  on  all  sides:  "  Who  is  the  Whirlwind 
Girl  ?  ' '  The  answer  to  this  question  was  found  in  the  shop 
windows,  where  large  placards  were  displayed  announcing 
the  pi-esence,  in  the  town,  of  the  "  Whirlwind  Girl,"  and 
the  "  Whirlwind  "  Suction 'Sweeper. 

Simultaneously  a  circularising  campaign  and  shop  demon- 
strations were  carried  on.  The  services  of  a  number  of 
"  Whirlwind  "  re-sale  men  were  placed  at  the  disposal 
of  the  retailers  for  giving  demonstrations  at  the  houses  of 
interested  persons,  and  in  every  way  keen  co-operation  was 
exercised  between  the  retailers  and  the  manufacturer's 
representatives  to  make  the  scheme  successful  and  pro- 
fitable to  all  concerned. 

The   Results  of  the   Campaign. 
Now  what  were  the  results  of   this  campaign   from   the 
points  of  view  cf  (1)  the  retailers  immediately  concerned; 
(2)  other  retailers  throughout  the  country  1 

In  the  case  of  the  local  retailers,  the  results  were  not 
only  fruitful,  but  diverse.  A  large  number  of  machines 
was  sold,  each  of  which  showed  the  retailers  an  immediate 
profit.  The'  retailers'  shops  received  a  great  deal  of 
valuable  publicity.  Customers  who  called  to  see  the 
"  Whirlwind  "  frequently  purchased  other  goods.  And 
the  "  Whirlwind  "  re-sale  men  were  often  able  to  recom- 
mend to  the  public,  on  whom  they  called,  the  purchase 
from  the  retailer  of  other  labour-saving  appliances,  such 
as  irons,  toasters,  etc.,  etc.,  and  so  brought  further  giist 
to  the  mill  of  the  retailer.  So  here  were  four  local  traders, 
more  or  less  direct  competitors,  who  sunk  all  feelings  of  com- 
petitive jealousy,  and  joined  whole-heartedly  iu  co-opera- 
tion for  their  mutual  good,  with  splendid  and  far-reaching 
results. 

Other  retailers  throughout  the  country  have  felt  almost 
immediate  benefit  from  this  campaign.  The  seaside  town 
chosen  for  the  campaign  was  full  of  visitors  from  all  parts, 
ilany  of  them  who  saw  the  "  Whiriwind  Girl  "  and  the 
window  displays,  upon  returning  to  their  own  homes,  called 
on  their  local  traders  for  "  Whirlwind  "  Sweepers.  Of 
that  the  manufacturers   have  substantial   evidence. 

Thus  is  exemplified  the  close  partnership  existing 
between  manufacturer  and  distributor.  Let  the  retailer 
take  evei7  possible  advantage  of  this  type  of  partnership. 
Let  the  manufacturer  make  of  it  a  real  partnership,  bearing 
in  mind  that  the  sale  to  the  retailer  is  only  the  beginning 
of  a  sale,  and  both  parties  to  the  partnership  will  derive 
from  their  assceia-l ion  incredible  benefit. 
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WHAT    OUR    MANUFACTURERS    ARE    DOING. 

High    Voltage   Switchgear    for   Outdoor   Work. 


We  aiT?  iiitercstcil  to  learn  that  the  Metropolit^vn-Vickers 
Electrical  Compasy,  Ltd.,  are  manufacturing  a  complete  line  of 
high  voltage  switchgear,  which  they  arc  ])ro])are(l  to  build  for  all 
voltages  now  in  commercial  use.  As  is  «ellknown,  the  majority 
of  i-eally  high  voltage  equipments  installed  to-day  are  of  the  outdoor 
type.  Even  on  the  Continent  outdoor  switching  stations  have  been 
installed  despite  the  ollicial  veto  of  the  V.D.E.,  which  does  not 
recommend  outdoor  apparatus  for  pressures  exceeding  30  000  V. 
Stations  in  France,  Italy  and  .Spain  are  all  operating  with  outdoor 
equipment  on  systems  over  100  000  V,  antl  in  Norway  similar 
equii)ment  is  in  use  on  50  000  V  systems,  this  being  the  highest 
pressoi-e  on  which  extensions  have  been  made  in  Norway  during 
the  last  few  years.  The  majority  of  these  European  eqinpments 
employ  the  same  tyjie  of  apparatus  as  that  now  described. 

Details  of  the  Oil  Switch. 

The  princi})al  featuie  of  an  outdoor  switching  installation  is,  of 
coui-se,  the  oil  switch,  and  here  th^  JIetropolitan-^'ickers  Company 
have  adopted  a  design  which  is  in  successful  operation  in  all  parts 
of  the  world.  The  essential  feature  in  such  switches  is  to  house  the 
equipment  in  such  a  wa\-  that  it  is  at  once  adequately  protected 
from  the  weather,  and  at  the  same  time  readily  accessible  for  main- 
tenance purposes.  The  switch  mechanism  is  assembled  on  a 
removable  bracket,  which  can  be  lifted  en  bloc  from  the  switch 
frame.  AU  link-work  and  operating  rods  are  carried  through 
heavy  steel  piping,  and  the  operating  solenoid  is  within  a  cast-iron 
case.  In  the  illustration  (Fig.  1)  is  sho\ni  a  completely  assembled 
73  000  V  oil  switch  of  this  type.  The  terminals  are  of  the  well- 
known  condenser  type,  which  are  both  mechanically  strong  and  are 
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Fiu.  1. — 7S  UOO  V  Metkopolitan-Vickebs  Oil  Switch 

COMPLETELY    ASSEMBLED. 

easily  protected  from  the  weather.  Owing  to  the  introduction  of 
the  condenser  prinoiple  the  dielectric  in  these  terminals  is  worked 
at  miximum  efficiency  throughout  its  depth,  and  the  terminals  are 
consequently  of  unusually  small  diameter.  This  being  so,  ring  type 
transformers  mounted  o\er  these  terminals  will  give  a  very  much 
better  ratio  curve  than  those  used  with  the  more  usual  oil-filled  or 
bitumen-tilled  porcelain  insulatore.  A  further  point  of  great  value 
with  the  condenser  tjpe  terminal  is  that  with  this  design  the 
voltage  distribution  is  definitely  controlled  over  the  wliole  length 
of  the  terminal,  thus  giving  an  exceptionally  high  Hash-over  value 
as  compared  with  terminals  of  the  tilled  porcelain  tyjx?.  For 
pressures  over  73  000  V  the  switch  tank  is  of  such  size  as  to  make 


it  jjieferable  to  stand  it  on  the  floor.  In  this  case  it  is  customaiy 
to  arrange  an  oil  piping  system  serving  all  switch  tanlcs  from  a 
central  storage  tank  and  filter  equipment,  so  as  to  minimise  the 
amount  of  handling  in  the  course  of  maintenance.  Manholes  are 
provided  to  permit  of  ready  access  to  the  contacts  in  position. 

In  conjunction  with  the  oil  switehes,  complete  series  of  accessory 
apparatus  such  as  isolating  switches,  choke  coils,  busbar  supports, 
&c.,  have  been  developed,  thus  giving  the  possibility  for  the  first 
time  of  securing  an  all-British  extra  high  voltage  installation. 

A  Modem  Switching  Installation. 

An  illustration  (Fig.  2)  is  given  of  a  recent  installation  in  America 
— the  132  0(10  \'  switchmg  equipment  at  the  Colfax  Station  of 
the  Duquesne  Power  Company,  Pittsburg.  This  gives  a  vei-y  good 
idea  of  the  construction  which  is  adojited  in  outdoor  switching 
stations.  As  will  be  seen,  the  whole  of  the  apparatus  is  carried 
on  a  light  steel  framework,  which  seldom  costs  more  than  would 
the  steel- work  for  a  building  of  sufficient  size  to  enclose  the 
switchgear  in  accordance  with  the  older  practice.  The  Colfax 
Station  is  perhaps  of  particular  interest  as  indicating  the  entire 
reliability  of  service  with  outdoor  switches.  The  climatic  con- 
ditions in  Pittsburg  are  probably  unequalled  in  any  city  in  Great 
Britain,  except  perhaps  in  Sheffield  or  JIanchester. 

The  ground  sjjace  occupied  by  outdoor  switching  equipments 
can  often  be  kept  domi  to  the  same  area  as  would  be  required 
for  a  building  to  house  corresponding  indoor  equipment.  In  some 
])Ower  stations  it  has  even  been  found  possible  to  reduce  the  area 
by  locating  the  high  voltage  apjiaratus  on  the  flat  roof. 

The  Agricultural  Load. 

American  Power  Companies  have  discovered  that  a  very 
valuable  source  of  revenue  lies  in  the  numerous  farms  over  which 
their  transmission  lines  pass.  To  serve  such  isolated  consumers 
they  have  developed  transformer  stations  having  extremely  simple 
and  efficient  control  gear.  For  this  purpose,  and  indeed  for  the 
control  of  power  circuits  up  to  2  000  kV.\  normal  capacity,  it  is 
now  common  practice  to  employ  horn  break  switches  and  fuses  to 
control  the  liigh  tension  cii-emts.  Such  ajjparatus  is  commonly 
mounted  either  on  the  top  of  a  special  tower  inserted  in  the  run 
of  the  transmission  line  or  on  a  light  steelwork  structure  jilaced  to 
one  side  of  the  line  on  to  which  taj)  connections  are  taken. 

The   Burke    Horn    Switch. 

The  Metropolitan-Vickers  Company  are  prepared  to  build  the 
well-known  Burke  ty^e  of  horn  switch  with  its  accessory  apparatus 
in  the  form  of  fuses,  lightning  arresters,  Ac.  These  devices  are 
commercially  and  widely  used  on  systems  up  to  (JO  000  V,  and  for 
special  conditions  have  been  applied  on  circuits  up  to  110  000  V. 
It  is  probably  safe  to  say  that  the  Burke  t^'pe  equipment  is  more 
widely  used  than  any  other  of  the  numerous  competitive  types  now 
on  the  market.  In  the  Colonies  there  Ls  abeady  a  considerable 
demand  for  equipment  of  this  type,  and  -with  our  own  rapidly 
developing  high  voltage  transmission  systems  there  is  little  doubt 
that  the  day  of  the  outdoor  sub-station  in  Great  Britain  has  arrived. 

There  is  a  popular  but  entirely  inaccurate  impression  that  the 
operation  of  horn  switches  sets  up  violent  surges  on  the  line.  If 
anything,  an  oil  switch  is  more  likely  to  do  this,  since  the  arcing 
time  is  so  much  less.  In  a  horn  switch  the  break  is  gradually 
lengthened,  inserting  more  and  more  resistance,  untO  finally  rupture 
occin-s. 

The  Burke  switch  embodies  a  novel  pruiciple  in  that  the  main 
contact  arm  is  jointed  so  as  to  obtain  a  toggle  action,  pressii;g 
home  the  main  contact  brush.  When  opening,  this  toggle  exerts  a 
wrenching  movement  on  the  contact,  breaking  any  ice  wliich  may 
have  formed  thereon.  The  horns,  which  have  a  fixed  angular 
relation  to  each  other  at  all  times,  lead  the  main  contact  when 
closing  and  thus  take  all  arcing. 

Railway    Automatic    Sub-stations. 

An  illustration  (Fig.  3)  is  given  of  a  railway  automatic  sub-station, 
ir*  which  it  will  be  noticed  that  the  transfonncra  controlled  by 
Burke  tn^e  swit<hos  and  protected  by  lightning  arresters  -with  the 
typical  triangular  choke  coUs,  are  all  jilaced  on  a  very  simple  struc- 
ture out  of  doors,  the  small  building  being  used  to  house  only  the 
rotary  converter  anrl  its  switchboard.  Equipments  such  as  these 
can  often  be  employed  in  positions  where  more  expensive  equipment 
would  not  be  commercially  justified. 
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Fii;.  2. — General  View,  Culfax  .Statiox,  Dlijlesxe  Power  Co.,   Pittsburg. 


The  Metropolitan-Vickers  Company  are  to  be  congratulated  on 
the  courage  with  which  the}'  are  approaching  the  task  of  developing 
to  meet  the  high  voltage  switchgear  market  in  the  British  Empire. 
They  are  peculiarly  well  situated  in  having  access  to  the  working 
experience  of  associated  companies  abroad,  so  that  the  purchaser 


is  relieved  of  the  fear  that  he  is  being  used  as  a  "laboratory"  for 
the  development  of  an  experimental  apparatus.  The  engineering 
staff  in  charge  of  this  development  incliides  several  men  who  have 
been  concerned  for  many  years  in  the'  design  and  application  of 
very  high  voltage  apparatus  in  America  and  on  the  Continent. 


Fig.   3.— Railway  Sub-statiox,   with   Oi-ti^oor  Horxbreak  H.T.  Switchoear. 
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Modern   Tendencies   in   Low   Tension    Non-Automatic 
Ironclad   Switch   and   Fuse   Gear. 


By  W.  L.  BARBER. 


It  is  perhaps  trite  to  say  that  in  recent  years  a  marked  improve- 
ment lias  taken  place  in  the  desijm  and  mannfacturc  of  low  tension 
ironclad  switches,  fwses.  and  distribution  boaids.  It  seems  only 
a  short  time  auo,  and  well  witliin  the  memory  of  all.  when  an  iron- 


electrical  industry.  Many  concerns  were  making  these  goods  as 
sidelines  more  or  less  uneconomieally  :  accurate  costs  seldom  existed, 
and  consec£uently  the  variation  in  prices  between  manufacturers 
of  similar  goods.  wa<  in  some  cRsf^  fxtr?ordinarv.     Since  the  war. 


Fig.  1. — MoDERy  \o  A  axd  30  A  Ikoxclad  Fuse  Board,  showing 
Way   IsDicATOR   a.vd   Fcse   Wire  Table   (Midlaxd   Electric 

MAXCFACTLRrSG    Co.). 

cjad  switch  was  something  of  a  phenomenon,  and  all  sorts  of  fit- 
ments were  put  forwaid  to  meet  the  ever-increasing  demands 
for  protected  apparatus  of  this  class.  At  fii-st  wood  cases  were 
largely  used,  but  were  soon  replaced  by  sheet  or  cast-iron  covers, 
with  handle  slots  for  external  operation.  Then  the  composite 
slotted  iionclad  switch  and  fuse  appeared  and  acquired  considerable 


1 


Fig.  3. — Moderx  Ironclad  Triple  Pole  Fvse-board  Made  by 
The  Midland  Electric  MANrFACTTKixG  Co.  with  100  A  Ways. 
Showing  simplicity  of  Entire  Removal  of  Fuse  Banks  for 
Erection  or  to  Simplify  the  LAY^NG  is  of  Matss  and  the 
WrsixG    of    One    Bank   at   a    Time. 

however,  one  or  two  manufacturing  concerns  have  definitely  laid 
themselves  out  for  this  class  of  apparatus,  making  notliing  else  ; 
the  whole  lay-out  of  factory,  plant,  and  equipment  being  designed 
for  the  mass  production  of  this  type  of  gear.     Accurate  costing 


Fig.  2. — The  .Same  lioAKuUissL.MBLED  for_Ebe(tio.\  and  Wiring. 

DlSSEMKLINO     CAS      BE     DOXE      IXSTANTLY. 

popularity,  esptcially  m  the  smaller  sizes.  By  the  generality  of 
manufacturers  most  of  these  jiatterns,  however,  were  considered 
distinctly  as  sidelines,  and  relegated  to  a  comer  of  the  shop  as  if 
the  firm  were  ashamed  of  its  products. 

DesiHn  and  Safety  of  the  Operator. 

During  this  transition  period,  when  the  safety  of  the  ojicralor 
had  begun  to  be  more  carefully  considered,  the  call  for  a  better 
class  of  totally  enclosed  switch  became  more  and  more  insistent, 
and  the  modem  side  handle  lever  pattern  switch,  with  its  lid 
interlocked  so  as  to  prevent  access  to  the  interior  when  the  switch, 
was  in  the  "  on  "  position,  was  developed  in  a  variety  of  patterns. 
It  was  not,  however,  until  very  recent  years  that  the  manufacture 
of  this  tj-pe  of  switch  attained  the  importance  it  deserved  in  the 


Fig.  4.— Thk  same  Board  showing  Centre  Bank  of  Fuses  pulled 

OUT  on  THE  Telescopic  Carrier  and  swung  over  for  Access 

«    AND  Wiring.    The  wei(;ht  of  the  Bank  is  Carried  by  the 

Projectino  Arms,  thus  Enabling  the  Wire.max  to  rsE  Both 

Hands. 

departments  have  been  installed,  and  to-day  this  industry  is  giving 
to  the  buyer  the  utmost  value. 

As -showing  the  development  and  gro\ictii  of  the  business,  it  is 
uiteresting  to  note  that  one  Midland  firm  in  1920  manufactured 


October  7,  1921 


The   Electrician. 


453 


and  sold  over  1  000  tons  of  this  class  of  gear.  The  development 
and  improvement  in  design  has  compelled  manufacturers  to  realise 
that  to  manufacture  cheaply,  design  must  be  carefully  studied, 
castings  must  be  replaced  by  press  work  or  extruded  sections,  and 
all  parts  must  be  jig  cb-illed  and  made  interchangeable  for  easy 
assembly.- 

Criticism  and  Progress. 

All  this  time  engineers  were  becoming  more  critical,  and  a  design 
which  would  pass  muster  a  few  years  ago  would  to-day  be  con- 
demned. It  may  be  stated  that  some  of  the  leading  points  required 
in  modern  ironclad  gear  are  : — ( 1 )  Simple,  clean,  and  robust  design  ; 
(2)  simple  wiring  and  low  installation  costs  ;  (3)  high  insulation  ; 
(4)  quick  and  efficient  break  ;  (5)  good  contact  area,  and  ample 
carrying  capacity  ;  (6),  interchangeable  parts  for  easy  renewal : 
and  (7)  moderate  cost. 

FeTf  Possess  all  the  Virtues. 

Although  main-  switches  on  the  market  at  the  present  time  have 
a  number  of  these  virtues,  few  possess  them  all.  There  is  at 
present  a  distinct  tendency  towards  the  nse  of  quickmake  switches. 
Undoubtedly  a  quickmake  switch  is  a  great  advantage  in  industrial 
in.stallations  where  unskilled  operators  are  liable  to  inch  on  a  slow- 
make  switch,  •with  the  consequent  burning  of  the  contacts,  and 
eventual  destruction  of  the  switch.  There  will  pi'obably  be  con- 
siderable developments  along  these  lines  in  the  near  future. 


The  modern  tendency  in  ironclad  fuse  gear  and  fuse  boards  is 
towards  making  the  gear  entirely  fireproof,  eliminating  wood  in 
construction,  and,  in  these  days  of  high  labour  costs,  to  consider  the 
cost  of  installation,  at  least  as  seriously  as  the  prime  cost  of  the 
apparatus.  At  the  same  time  the  importance  of  accessibility  is 
being  more  seriously  considered :  thus  in  modern  distribution 
boards  the  "  Home  Office  "  t^'J3e  of  fuses  are  mounted  on  pressed 
steel  battens,  and  the  banks  of  fuses  are  readily  detachable  for  wiring. 
In  the  heavier  types,  where  the  banks  of  fuses  are  too  heavy  to 
handle  readily,  the  banks  can  be  pulled  out  and  swung  freely  for 
wiring,  whilst  they  are  supported  by  the  retaining  arms  which  are 
telescopic. 

Some  manufacturers  are  making  distribution  fuse  boards  in 
which  the  fuses  are  assembled  on  hinged  gates,  so  that  the  whole 
interior  of  the  board  can  be  swung  outwards  for  wiring.  Our 
il'ustrations  sufficiently  show  the  advantages  of  this  arrangement. 
This  is  a  considerable  improvement  on  older  methods,  but  it  has  be^-n 
pointed  out  by  some  users  that  the  amount  of  slack  cable  required 
on  tliis  form  of  board  militates  against  safety  and  against  the 
neatness  of  installation,  especially  in  boards  of  high  capacity 
requiring  heavy  cables. 

These  few  notes  are  sufficient  to  show  the  great  advances 
that  have  been  made  from  the  early  days,  and.  at  the  same  time, 
to  indicate  the  lines  along  which  progress  should  take  place  in  the 
future. 


Some    Recent    Developments    in    Control    Devices. 


The  control  of  lighting  for  theatres  and  Idneraas  has  received 
a  great  deal  of  attention  of  late  years,  and  the  old  hquid  type 
dimmer,  with  its  tracker  wues  and  other  complications,  has  been 
superseded    by   metallic    dimmers,    usually   located   at   the    stage 

Ewitchboard.  A  modern 
form  of  this  apparatus  is 
the  "Igranie"  simplicity 
theatre  dimmer,  which  is 
fitted  with  a  large  number 
of  contacts,  so  that  the 
current  increments  between 
steps  are  small,  giving  a 
gradual  dimming  effect 
without  any  perceptible 
jumps.  These  dimmers  are 
banked  together  so  that 
while  each  can  be  operated 
by  its  o^vn  handle,  com- 
binations can  be  made  up 
readily  by  locldng  them  to 
a  shaft  and  operating  by  a 
master  lever.  Usually  the 
dimmers  for  the  different 
colours  are  in  separate  rows 
and  cross  interlocking  is 
provided,.so  that  any  com- 
bination, say,  of  one  colour 
can  be  dimmed  wliile 
another  colour  is  being 
brightened.  Fig.  1  illus- 
trates a  four-tier  "Igranie  " 
dimmer  for  controlling 
white,  red,  amber,  and 
blue  lights,,  master  levers 
being  provided  for  each 
row,  and  the  grand  master 
being  handwheel  operated 
through  a  worm  and 
ijuadrant. 

It  is  possible  with  such 
an  equipment  to  reproduce 
on  the  stage  colour  effects 
as  from  daylight  to  twilight, 
then  to  moonlight,  and 
again  through  to  dawn,  &c.,  in  the  most  natural  way  and  with 
little  exertion  on  the  part  of  the  operator.  Such  colour  schemes 
are  invaluable  in  the  kinema  theatre  where  the  effects  are  part 
of  the  programme  and  are  heartily  applauded. 

Storage   Battery    Charging. 

In  another  sphere  we  may  mention  that  the  charging  of  storage 
batteries  has  of  late  years  com.e  prominently  to  the  front  with  the 
-adoption  of  electric  vehicles,  industrial  trucks,  &c.  For  achieving 
this  end  the  principal  methods  in  use  are  the  constant  ciu'rent, 
the  constant  potential,  and  the  modified  constant  potential.  With 
the  constant  current  method  the  current  rate  is  kept  as  nearly  as 
possible  at  normal  charging  rate  of  the  battery  until  the  battery 


1. — Four-tier  , 
Dimmer. 


voltage  reaches  a  definite  value.  For  Edison  cells  this  is  the  point 
at  which  the  charge  is  terminated,  while  for  lead  cells  it  is  tht- 
point  at  which  the  current  is  reduced  to  one-third  or  one-quartei 
of  normal  and  then  continued  until  the  battery  voltage  reaches 
full  charge  value.  This  charge  is  accomplished  in  both  caees  by  a 
variable  resistance  m  series  with  the  battery,  poitions  being  cut 
out  as  the  battery  voltage  increases. 

The  constant  potential  method  requires  a  line  voltage  of  a 
definite  value,  depending  on  the  type  of  battery  to  be  charged. 
For  lead  batteries  2-.3  V  per  cell,  while  for  the  Edison  type  I'T  V 
are  required.  While  with  this  method  no  resistance  is  required 
and  therefore  no  losses  take  place,  it  can  seldom  be  employed 
owing  to  the  difficulty  of  obtaining  the  correct  line  voltage  due 
to  the  serious  tiuctuations  in  current  resulting  from  small  fluctua- 
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'Igranic"  Battery  Charging  Equipment. 


tions  in  voltage,  and  also  owing  to  the  abnormally  large  cajiacity 
required  in  charging  apparatus  and  conductors.  The  modified 
constant  potential  method  has  no  advantages  as  regards  losses 
iti  the  resistance,  over  the  constant  current  method  and  owing 
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toj^the   large   current   tajier  during  charging  net^cssitates   heavier 
conductors  and  apparatus  generally. 

The  constant  current  method  is  that  usually  adopted,  and  a 
number  of  standardised  forms  of  apparatus  have,  therefore,  been 
especially  designed  by  the  Iokanic  Electric  Company  for 
charging  vehicles  on  this  method.  One  Igranic  equipment 
contains  the  necessary  switchgeai-  for  a  battery,  and  being  self- 
contained  in  unit  form  (as  shown  in  Fig.  2),  allows  additional 
sections  to  be  readily  added  at  any  time.  By  means  of  the 
instrument  switch  at  the  right-hand  side  of  each  panel,  current 
and  voltage  readings  of  any  batterj'  on  charge  can  be  read  on  the 


installation  under  all  conditions.  The  time  hmit  featme  for 
rcclosing  is  a  valuable  feature  where  several  breakers  are  used, 
as  the  intervals  ean*bc  set  so  that  various  circuits  are  brought 
on  the  line  in  definite  sequence.  The  iirotectiou  afforded  by  the 
Igranic  Auto-reclose  circuit  breaker  is,  we  are  informed,  complete, 
and  is  maintained  without  sacrificing  continuity  of  serrice. 

The  line  diagram  of  the  independent  feeder  breaker,  Fig.  3, 
shows  the  principle  of  operation  in  simple  form.  O  is  the  coil 
which  closes  and  holds  the  breaker  closed.  S  is  the  coil  for  tripping 
the  breaker  on  shortcircuit  or  overload.  T  is  the  releasing  coil 
to  permit  the  breaker  to  reclose  by  tiijiping  the  latch  A.  While 
the  breaker  is  open  there  is  a  shunt  path  consisting  of  high  resistance 
R2  and  low  resistance  R3.  So  long  as  a  shortcircuit  remains  on  the 
line  the  division  of  current  through  R2  and  R3  is  such  that  the 
greater  part  will  be  shunted  round  coil  T,  but  where  the  short  or 
overload  is  reduced  to  a  pre-determined  minimum  a  larger  current 
will  pass  through  coil  T,  which  will  operate  and  allow  breaker  to 
reclose. 

Shoe   Brakes. 

As  a  robust  piece  of  gear  for  crane  and  mill  service,  or  any  other 
arduous  duty,  the  Igranic  type  "  M  "  shoe  brake.  Fig.  4,  is  worthy 
of  note.  Among  the  features  claimed  for  this  apparatus  four  are 
of  particular  importance : — It  has  direct  magnet  action,  thus 
eUminating  toggles,  beU  cranks  and  levers,  and  avoiding  wear, 
lost  motion  and  friction.     It  has  a  short   magnet    stroke   which 
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Short  Circuit  Shims  'for  Adjustment  for  Wear 


Vw..  S. — IJi\i.:ram   or   Indepknuent    Breaker. 

combined  meter  without  intiifering  with  any  other  section.  On 
completing  the  chaige.  the  low  current  cut-out  opens,  disconnecting 
the  battery  from  the  supply. 

Circuit   Breakers. 

Another  form  of  control  device  made  by  the  Igranic  Compam- 
is  [the  circuit  breaker,  a  new  form  of  wliich  has  recently  been  put 
on  the  market.  This  is  known  as  the  '"  Isianic  Auto-reclose,"  and 
it  has  been  poetically  described  as  the  "  circuit  breaker  with  brains." 
Certainly  it  is  almost  human  in  its  Operation,  as  it  will  open 
with  certainty  on  overload  or  shortcircuit,  but  will  not  reclose  or 
trj'  to  close  until  the  overload  or  shortcircuit  has  been  removed 
from  the  lines  it  is  protecting.  On  the  other  hand,  when  the 
circuit   conditions  warrant  it  will   positively  close.     In  any  case 


Flu.    i.— \'xEW  OF  TiTE   "M"    Brake. 

there  is  an   interval   between  opening  and  reclosing.  this  period 
being  adjustable  with  accuracy. 

The  standard  patterns  of  Igranic  breakcis  include  indepenaent 
feeder  breakers,  tie  feeder  breakers,  and  generator  breakers.  Where 
hand-closed  breakers  are  used  and  overloads  are  of  frequent 
occurrence,  the  )jcrhaps  somewhat  natural  tendency  of  an  attendant 
is  to  either  set  the  trip  far  too  high  or  block  it  so  that  the  breaker 
becomes  an  expensive  portion  of  the  conductor  and  worse  than 
useless.  This  operation  of  the  human  clement  is  entirely  prevented 
by  the  use  of  the  Auto-reclose  circuit  breaker,  and  for  this  reason 
it  can  be  described  as  a  circuit  controller.  Being  magnetically 
closed,  a  no-voltage  release  is  an  inherent  feature  of  all 
these     breakers.     Therefore     full     protection     is    given     to    an 
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'Igranic"    Magnetic 
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insures  quick  and  quiet  action,  with  an  entire  absence  of  shock 
on  setting  or  hammer  blow  on  release.  It  has  an  elemental 
simplicity  and  a  rugged  steel  structure  which  ensures  a  mhiimum 
maintenance  and  a  maximum  of  life.  It  has  a  compact  design 
and  low  head  room,  so  allowing  its  installation  where  small  space 
is  available.  These  type  "M"  brakes  are  built  in  six  standard 
sizes  suitable  for  use  with  motors  from  1  to  300  h.p.,  and  can  be 
sujiplied  series  woimd  or  shunt  wound  for  either  intermittent  or 
continuous  duty. 

Magnetic  Clutches. 
A  similar  example  of  sound  engineering  is  the  Igranic  magnetic 
clutch.  In  this  clutch,  a  diagram  of  which  is  given  in 
Fig.  5,  the  magnet  is  so  located  that  its  direct  pull  produces 
the  jnessure  between  the  friction  surfaces.  This  direct  action 
results  in  a  very  simple  compact  structure  without  toggle  joints, 
pivoted  arms,  or  sUding  collars  such  as  are  characteristic  of  other 
types  of  clutches.  The  elimination  of  all  operating  levers,  gears, 
and  other  auxiliary  mechanisms  materially  cuts  down  the  distance 
along  the  shaft  which  the  clutch  must  occupy.  Con.scquently  in 
many  cases  it  is  possible  to  install  Igranic  magnetic  clutches  where 
other  clutches  would  be  too  large.  Moreover,  by  the  adoption 
ot  the  diicct  action  and  the  eUmination  of  all  auxiliary  devices, 
the  upkeep  of  an  Igranic  clutch  is,  it  is  claimed, very  [low.  The  only 
care  necessary  is  the  renewal  of  the  friction  lining.  Wliilst  the 
clutch  is  a  starting  device,  the  clutch  brake — a  combination  of 
a  clutch  and  a  solenoid  operated  brake — is  chietty  a  stoi)i)ing  device. 
An  important  field  for  its  api)lication  is  for  rubber  mill  and  similar 
hda\y  drives  enabling  large  sjnichronous  motors  to  be  started  up  light 
and,  when  uj)  to  speed,  to  pick  up  their  loads  without  shock  or  jar. 
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Voltage   Control   for   Large   E.H.T.  Transformer   Sets. 


The  control  and  means  of  varying  the  voltage  in  the  case  of 
large  E.H.T.  transformers  is  a  condition  that  arises  and  has  to  be 
met.  This  is  particularly  so  in  the  case  of  large  transformer  sets 
linldng  two  H.T.  supply  circuits  between  which  an  interchange 
of  load  is  requu-ed,  depending  on  the  conditions  at  the  respective 
generating  stations.  It  is  also  necessary  in  certain  instances  in 
the  case  of  large  units  either  step-up  or  step-down,  but  not  neces- 
sarily linking-up  transformers. 

k>u"ch  regiilating  gear  must  be  simple  in  operation,  reliable  in 
action,  and  reasonably  cheap,  while  it  is  necessary  under  many 
conditions  of  service  that  there  should  be  no  phase  Misplacement 


Fig.  I. — Diagram  of  Berry   Transformer  Regulating  Gtear. 

in  effecting  the  voltage  control,  on  acoqunt  of  parallel  operation. 
Further,  safety  In  operation  as  well  as  a  reasonably  high  efficiency 
are  essentials. 

Either  of  two  types  of  regulating  gear  may  be  used,  namely,  the 
induction  type  or  the  tapping  type.  The  former  is  very  costly, 
and  while  capable  of  giving  a  minute  variation  in  voltage  between 


Fig.  2. — Another  Arrangement  of   the  Regulating  Gear. 

its  hmits,  has  certain  characteristics  wliich  do  not  compare  favour- 
ably with  the  tapping  type  of  regulation,  and,  in  general,  the 
efficiency  is  not  so  good  as  for  the  latter  type. 

The   Tapping   Type   Regulator. 

The  tapping  type  regulator  presents  some  difficulties  in  the  case 
of  high  voltage  supphes,  mainly  on  account  of  the  switchgear, 
which,  for  H.T.  working,  becomes  costly  and  comphcated.  To 
meet  this  condition  the  "  Berry"  patent  regulating  gear  has  been 


developed  by  British  [Electric  Transformer  Company,  the 
ari'angement  of  which  is  shown  diagrammatically  in  Figs.  1  and  2. 

In  Fig.  1  is  shown  the  main  transformer  set,  consisting  of  tlu-ee 
limbs  of  a  three-phase  supply  stepping  down  from  50  000  V  3-phase 
to  10  750  V  3-phase,  the  secondary  winding  being  provided  with  a 
tapping  at  10  250  V.  Between  the  tapping  and  finish  of  each 
phase  of  the  main  transformer  is  connected  the  primary  winding 
of  a  small  transformer,  the  secondary  winding  of  which  is  provided 
with  tappings  that  are  connected  to  a  regulating  switch,  the  latter 
also  being  pi-ovided  with  a  reversing  switch.  In  series  with  the 
primary  winding  of  the  smaD  transformer  referred  to  is  connected 
one  ■ndnding  of  a  second  small  transformer,  the  other  winding  of 
which  is  intercomiected  with  the  whole  or  part  of  the  secondary  of 
the  first  small  transformer  via  the  regulating  switch.  A  consideration 
of  the  voltages  given  for  the  various  positions  of  the  regulating 
switch  will  show  that  with  tliis  arrangement  the  secondary  voltage 
may  be  varied  from  9  750  to  10  750  V  in  10  steps.  The  number 
of  steps  is,  of  course,  determined  by  those  of  the  i-egulating  switches. 

The  arrangement  in  Fig.  2  is  similar  to  that  in  Fig.  1,  except 
that  the  connections  to  the  regulating  units  are  from  a  third  winding 
on  the  main  transformer  sets,  and  not  from  a  part  of  the  main 
windings.  The  results  under  operating  conditions  are  exactly 
similar  in  the  two  arrangements. 

The    Role    of  the    Regulating    Switch. 

As  will  be  seen  from  the  diagrams,  the  regulating  switch  is 
connected  to  a  winding  entirely  disconnected  electrically  from  the 
main  winding  of  the  su]5ply,  and  can  be  designed  for  any  suitable 
low  voltage,   thus   permitting  of  all  regulation  being  effected  m 
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Fig.  .3.— View    of   a   Standaku    :i(iuii   kVA    Ixterlinkixg    SIet  o 
Berrt  Transformers,  Complete  with  Regulating  Apparatus. 


perfect  safety.  By  this  means  a  cheaper,  more  mechanical  and 
rehable  switch  may  be  used  than  if  designed  for  high  voltage 
working. 

The  switch  is  specially  designed  of  very  rigid  construction,  the 
main  switch  bemg  of  the  dial  type,  with  separate  quick  break 
switches  for  opening  and  closing  the  regulating  cii-cuits  when 
passing  between  contacts.  For  thi-ee-phase  working  the  thiec  units 
are  operated  by  means  of  one  control  shaft  fitted  with  worm 
gearing  for  the  dial  switch  and  cam  action  for  the  quick  break 
switches. 

A  reference  to  Fig.  3,  which  is  a  photogiaph  of  a  large  set 
consisting  of  main  and  regulating  transformers  with  switch  complete, 
shoW'S  the  design  of  the  switchgear.  For  very  large  units  the  switch- 
gear  supplied  is  of  the  oil-immersed  type.  Normally  the  switchgear 
is  supplied  for  hand  control,  but  in  certain  cases  remote  control  is 
required,  to  meet  which  condition  a  motor  operated  switch  is  pro- 
vided with  the  necessary  remote  control.  The  arrangement  has 
the  paj-ticular  advantage  that  the  regulathig  transformers  and 
switchgear  may  be  installed  at  a  distance  from  the  main  sets. 

A    Booster   Application. 

By  a  simple  modification  of  the  general  arrangement  set  out 
above,  booster  sets,  for  use  in  conjunction  with  the  ordinary  H.T. 
circuits,  may  be  provided,  the  combination  consisting  of  an  auto- 
transformer  (corresponding  to  the  main  transformer  set),  giving 
part  of  the  boost  required,  combined  with  the  smaD  regulating 
transformer  and  regulating  switchgear. 
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Crabtree  Tests  and  Crabtree  Practice. 

The  C'rahtrek  Company,  in  thoir  (Icscriplivc  catalogue,  make  the 
profoundly  signifii-aut  remark  tliat  "  'J"hc  (.iiaiuetcr  of  l]ie  base 
gives  no  real  indication  regarding  the  capacity  of  the  switch."  It 
certainly  does  not,  in  spite  of  jjopulaj-  illusions  on  the  subject.  In 
a  sense,  it  is  also  true  that  the  size  of  contacts  and  terminals  does 
not  properly  indicate  switch's  capacity,  because  in  a  slow-make  switch 
only  a  small  part  of  the  metal  surfaces  is  in  contact  for  a 
peiceptible  period  of  time — a  period  moreover  when  tlic  initial 
rush  of  current  may  be  five  or  six  times  the  normal  flow. 

In  calculating  capacity  it  is  therefore  necessary  to  consider 
not  only  the  amount  of  metal  in  the  contacts,  but  also  the  speed 
of  make  and  break.  There  are,  of  course,  many  rotary  switclies 
witli  both  a  quick  make  and  a  quick  break,  bu't  the  ordinary 
tumbler  switch,  although  a  rapid  breaker,  has  in  tlie  matter  of 
making  contact  generally  maintained  its  dilatory  tradition. 

With  the  growing  use  of  gasfilU'tl  lamps,  the  need  for  a  snap- 
action  tumbler  switch  has  become  increasingly  urgent.  A  record 
taken  by  means  of  the  Duddell  oscillograjih  on  a  circuit  normally 
passing  a  curient  of  6'6  A  shows  that,  at  the  moment  of  switcliing 

on,  there  is  a  surge  of  39  A. 
This  rush  of  current  subsides 
almost  immediately,  but  a 
fifth  of  a  second  elapses  before 
it  drops  to  normal.  It  will, 
therefore,  be  evident  that 
unless  the  switch  makes 
almost  instantaneous  contact, 
the  infinitesimal  area  of  first 
contact  is  likely  to  be  over- 
crowded with  amperes.  This 
test  was  taken  by  Messrs. 
Crabtree  to  prove  the  neces- 
sity of  a  quick-make  switch 
in  an  ordinary  lighting 
circuit. 

Another  test  to  demon- 
strate the  rapid  action  of 
the  Crabtree  tumbler  switch 
is  recorded  in  the  section  of 
cinematograph  film  illus- 
trated. The  film  was  taken 
at  a  speed  of  200  exposures 
per  second,  and  the  actual 
time  of  each  exposure  was 
slightly  over  one-thousandth 
of  a  .second  (O'OOll  seconds). 
The  illustration  is  absolutely 
untouched  except  for  the  out- 
line of  the  switch  arm,  wliich 
was  treated  to  show  clearly 
in  the  reproduction.  This 
film  is  exactly  as  run  into 
the  camera,  and  has  not  been 
cut  or  patched  up  in  any 
«ay. 

Instantaneous  in  Action. 

When  the  film  is  shown  on 
the  screen  at  the  ordinary 
projection  sjjeed,  the  move- 
ment of  the  hand  in  throw- 
ing over  the  switch  is  slowed 
down  to  a  crawl.  The  switch 
movement,  however,  is  seen 
as  though  instantanco\is  in 
action.  An  examination  of 
the  actual  film,  and  jiarti- 
cularly  of  the  section  illustrated,  jirovides  the  explana- 
tion. The  throw-over  of  the  .switch  is  so  rapid  that  there  is 
only  one  ex])Osure  between  the  switch  starting  to  throw  over  and 
the  completion  of  the  contact.  What  more  |)Ositive  proof  could 
])0S8ibly  be  provided  of  the  instantaneous  action  of  the  "  Crabtree  " 
switch  ? 

.A  careful  analysis  of  many  similar  exposures  show  that  the 
switch  makes  complete  contact  in  less  than  one-thousandth  of  a 
second.  «  hile  similar  tests  made  on  ordinary  slow-make  switches  of 
the  link  pattern,  switcliing  "  on  "  and  "  off  "  in  half  a  second,  show 
that  it  takes  one-tenth  of  a  second  to  make  full  contact. 

An  Analysis  of  a  "  Slow-make  "  Smtch. 

An  analysis  of  the  a<'tiori  of  a  .slow-make  switch  shows  that  there 
is  a  "  dwell  '  for  a  distinct  i)criod  of  time,  with  the  contact  arm 
resting  at  the  point  of  fiist  making  contact.  Any  looseness  in  the 
mechanism  exaggerates  this  '"  dwell."  It  is  at  this  position  of 
point  contact  that  the  greatest  dama!;c  is  done,  and  arcing  first  set 


Fig.   1. — .Sectio.n  <ji'   Ui.tua-Hawd 

CiNE.MATOORAPH         FlLM,        SHOWISO 
ACTUAI.  OPERATION  OF  "CraBTREE" 

Quick  Make  and  Break  Switch. 


up.  Every  successive  "  switch  on  "  increases  the  damage,  and  a 
very  few  operations  will  burn  out  the  switch  on  circuits  consider- 
ably below  its  rated  capacity. 

In  addition  to  the  standard  5  A  and  15  A  tumbler  switch,  the 
Crabtree  Company  are  now  manufacturing  many  special  [types 
of  tumbler  switches. 

The  **  Crabtree,  Junior.** 

The  "Crabtree  Junior"  is  (nominally)  a  3  A  switch,  but  is 
identical  in  several  details  with  the  standard  Crabtree  5  A  switches. 


Fig  2 


and  actually  has  a  higher  capacity  than  many  so-called  5  A  switches. 
The  base  diameter  of  this  switch  is  only  Vi  in.  We  illustrate  it  in 
Fig.  2. 

The  combined  switch  and  fuse  is  suitable  for  train  and  car  lighting 
service  in  which  a  quick  make  and  break  action  is  especiallj-  desir- 
able. The  switch  is  either  "  on  "  or  "  off,"  and  cannot  be  sk)wly 
operated  by  the  cleverest  "  no.sy  Parker  "  that  ever  investigated 
the  equipment  of  a  public  vehicle. 


Variable   Speed  A.C.  Commutator  Motors. 

To  meet  the  large  demand  for  a  variable  speed  polyphase  alter- 
nating current  motor,  the  BaiTisH  Thomson-Houston  Co.,  Ltd., 
have  developed  a  comparatively  simple  commutator  motor  which 
is  shown  in  the  accompanying  illustration. 

The  windings  of  this  motor  differ  from  those  of  an  ordinary 
induction  motor  in  that  the  primary  winding  is  on  the  rotor,  and 
the  secondary  winding  is  on  the  stator.  Also,  in  addition  to  the 
pjimary  winding,  the  rotor  carries  a  regulating  winding.  The 
leads  from  tlie  supply  are  connected  to  the  primary  windings 
through  sliprings  on  the  rotor,  and  the  regulating  windings  are 


li.'l'.H.   Variable  Speed  ,\.C,  Commutator  Motor. 

connected  in  scries  with  the  secondary  windings  on  the  stator  by 
means  of  a  comnuitator  on  the  rotor  shaft.  This  type  of  motor 
has  practicall\  the  same  characteristics  as  a  direct  current 
shunt  wound  motor  with  the  exception  that  the  speed  of  the  a.c. 
commutator  motor  does  not  vary  with  the  temperature  to  the 
same  extent  as'  a  d.c.  shunt  wound  motor.  Further,  in  the  case  of 
tfte  a.c.  commutator  motor  no  external  resistance  is  required  for 
speed  regulation. 

Means   of  Speed   Variation. 
Speed  variation  is  obtained  liy  altei  ing  tlie  po.sition  of  the  brushes 
on  the  commutator  and,  for  this  purpose,  a  suitably  guided  brush 
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rocker  is  used,  operated  by  an  external  handwheel  through  rack 
and  pinion  gear  for  hand  operation,  or,  if  desired,  mechanical 
means  can  be  arranged  for  operating  the  handwheel  from  a  distance. 

The  normal  sjjeed  range  of  these  motors  is  3  to  1,  and  the 
difference  between  no  load  and  full  load  speed  throughout  this 
range  is  approximately  the  same  as  in  the  case  of  a  continuous 
current  shunt  wound  motor. 

As  neither  a  rheostat  nor  a  power  dissipating  contrivance  of  any 
description  is  required  throughout  the  normal  speed  range,  t!.e 
motor  operates  with  high  efficiency  at  any  speed  or  loa-d.  Also. 
a  point  which  should  be  noted  when- comparing  these  moto;s 
with  d.c.  motors  w-ith  shunt  regulation,  the  a.c.  commutator 
motor  gives  a  constant  torque  throughout  the  whole  speed  range, 
the  power  output  being  directly  proportional  to  the  speed,  whereas 
the  d.c.  shunt  motor  would  only  give  its  full  torque  at  the  lowest 
speed.  This  means  that  a  d.c.  machine  for  equal  torque  must 
be  capable  of  giving  the  full  maximum  horse  power  at  the  lowest 
speed,  although  this  power  may  not  be  required  at  that  speed. 

Advantages    of   the    New   Motor. 

The  advantages  obtained  by  this  motor  over  the  ordinary 
type  of  induction  motor  are  that  the  powder  factor  is  higher 
throughout  a  considerable  part  of  the  speed  range  and  is 
practically  unity  at  top  .speed  under  full  load  conditions.  The 
commutator  motor  is  also  more  stable  in  operation  at  creeping 
speeds  than  the  induction  motor,  due  to  the  fact  that  the  stalling 
torque  is  higher  than  that  of  an  induction  motor,  and  it  is  therefore 
less  liable  to  fall  out  of  step  with  fluctuations  in  the  load.  This 
property  makes  it  particularly  suitable  for  those  classes  of  cranes, 
hoists,  &c.,  where  a  steady  crawling  speed  and  uniform  acceleration 
are  particularly  necessary,  as,  for  instance,  in  foundries. 

Ko  special  starter  is  required,  the  motor  being  connected  straight 
to  the  line  through  an  ordinary  oil  switch,  the  brushes  being  set  in 
the  minimum  speed  position  in  order  to  keep  down  the  starting 
current. 

The  standard  ratings  of  the  B.T.H.  Type  C.H.  alternating 
current  commutator  motors  range  from  10  H.P.  to  7.5  h.p.  and  are 
suitable  for  two  or  three-phase  circuits  of  25,  40  and  50  cycles 
up  to  600  V,  but  other  sizes  of  machines  are  also  obtainable. 

Owing  to  the  advantages  to  be  obtained,  these  motors  are  claimed 
to  be  particularly  useful  for  driving  fans,  pumps,  blowers,  ex- 
hausters, newspaper  printing  presses,  calico  printing  machines, 
calenders,  tentering  machines,  papermaking  machines,  cutters, 
reelers,  chain  grate  stokers,  hoists,  machine  tools,  &c. 


the  name  of  "  Hope's  patent  Fuse  System,"  is,  it  is  claimed, 
unique  both  in  principle  and  design,  and  has  been  jiroved  to  be  the 
most  reliable  fuse  yet  produced  for  power  work. 

Having  arrived  at  a  solution  of  t!ie  fuse  problem,  the  firm  next 
incoriiorated  the  fuse  imit  in  a  new  type  of  power  distribution 
board,  adaptable  to  cover  the  whole  field  of  distribution.  The 
""  Fhivent "  fuse  board,  wluch  we  illustrate  herewith,  is  readily 
installed  and  easily  wired  by  the  provision  of  detachable  top  and 
bottom  cable  troughs.  It  thus  permits  of  an  easy  arrangement 
of  the  cables,  and  allows  for  alternative  tyijes  of  troughs  inter- 


ViEW  OF   "Fluvent"  Fuse  Boaku  partly  assembled. 


A  Semi-Automatic  Switchboard. 

Many  millions  of  units  have  passed  through  the  by  no  means 
reluctant  metei-s  of  the  Kensington  and  Knightsbridge  Supply 
Company  since  Colonel  Crompton  first  intciested  himself  in  the 
design  of  electrical  apparatus,  and  still  this  pioneer  is  pioneering. 
Also  the  firm  that  bears^  his  honoured  name  is  constantly 
producing  new  designs  and  devices,  from  which  it  is  difficult  to 
dissociate  the  genius  of  England's  premier  electric  Colonel. 

An  ingenious  semi-automatic  house  lighting  switchboard 
is  the  latest  product  of  Messrs.  Cromftox  &  Company.  Ltd. 
This  board  is  arranged  to  control  the  equipment  automatically 
after  the  starting  switch  is  in  the  charging  position.  When  the 
batterj-  requires  chargmg  the  starting  switch  is  moved  to  the 
starting  position,  connecting  the  dynamo  across  the  battery,  and 
accelerating  the  engine,  after  which  the  starting  switch  is  moved 
to  the  charging  position  and  is  held  there  by  a  voltage  coil. 
The  engine  and  dJ^lamo  will  contmue  to  supply  current  to  the 
battery  until  the  battery  is  fully  charged,  at  wliich  period  the 
starting  switch  is  automatically  released,  and  the  set  brought 
to  rest. 

The  instruments  are  of  the  dead  beat,  moving  coil  pattern  with 
spring  control,  of  high-class  design,  fitted  in  nickel-plated  cases 
with  glass  fronts.  The  condition  of  the  battery  is  indicated  by  a 
voltage  relay,  which  can  be  arranged  to  ring  an  alarm  bell  when 
the  battery  is  low-  and  automatically  shut  dowai  the  set  when  the 
battery  is  full. 


Heavy  Power  Fuses. 

It  is  evident  that  no  system  of  power  distribution  could  be 
perfect  which  did  not  include  a  really  reliable  fuse  .system  for  the 
protection  of  the  plant  and  cables.  The  first  activities  of  FAEinTER 
Hope  &  Sugden  centred,  therefore,  on  the  design  of  a  new  type 
of  fuse,  which,  whilst  being  reliable  under  aU  working  con- 
ditions, could  be  easily  understood,  readily  rewired  without  the 
use  of  special  tools,  and  required  an  absolute  minimum  of 
attention  under  all  and  every  condition. 

This  fuse,  which  this  firm  have  now  marketed  for  some  time  under 


changeable  one  with  the  other  to  suit  other  type  and  class  of  cable 
manufactured  and  every  wiruag  system  used  from  C.T.S.  to  the 
heaviest  lead-covered  steel-tape  armoured  cable. 

The  method  of  carrying  the  bases  by  means  of  steel  rods  slung 
from  the  sides  of  the  case  in  place  of  the  more  usual  base  fixing 
screws,  leaves  the  whole  of  the  space  behind  the  bases  free  for  the 
wiring,  and  ensures  that  safety  after  erection,  which  is  too  often 
lacldng  in  boards  of  the  more  conventional  type.  By  the  addition  of 
an  external  switch  and  fuse,  and  the  necessary  pilot-light  fittings, 
the  ""Fluvent"  board  is  now  being  histalled  in  large  numbers  for 
the  protection  of  crane  motors,  where  its  compact  form  and  relia- 
bility renders  it  of  exceptional  value. 


Some  New  Automatic  Control  Gear. 

Some  distinctive  features  have  been  introduced  infotlie  new  types 
of  low  tension  oil  switch  and  air  break  circuit  breakers  recently 
designed  by  the  Park  Royal  Engineekin-g  Wokks,  Ltd. 
Unhke  hand-operated  gear,  the  successful  use  of  winch  can  bo 
controlled  by  the  personal  element,  automatic  circuit  breakers 
and  oil  switches  depend  entirely  upon  design  for  their  reliability 
and  accuracy. 

Most  circuit  breakers  are  kept  in  the  "  on  "'  position  by  the  handle 
lever  being  over  the  dead  centre,  but  in  the  event  of  considerable 
vibration  the  breaker  will  come  out,  doubtless  at  a  most  mopportune 
moment.  The  P.R.  "  1921  '  Circuit  Breaker,  however,  has  a  definite 
fixed  ""  on  "  position  and  can  only  come  out  by  an  overload  action, 
or  by  a  deliberate  hand  trip  tlirough  the  mechanism  provided. 

In  the  low  teirsion  A.C.  oU  switch  there  is  a  similar  "  security  of 
tenure."  The  switch,  which  is  built  on  strong  simple  lines,  has  the 
advantage  of  a  visual  mechanical  indicator  showing  the  position 
of  the  contacts  "  on  "  or  "  off."  The  .tripping  action  on  an  over- 
load, or  by  a  hand  trip,  is  quick  anS'effective,  and  the  jar  of  the 
lever  movement  is  taken  up  by  air  cushions,  so  that  an  easy  and 
noiseless  action  is  effected.  The  switch  is  appUoable  to  either 
direct  or  remote  control. 
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A  New   Deflectional   Frequency   Meter. 


Bv    C.    L.    L'PMAN. 


The   "Componeot   Field"    Principle. 

With  the  general  progress  of  electrical  engineering  a  great 
demand  has  arisen  for  a  deflectional  frequency  meter  that 
could  be  read  accurately  and  from  a  considerable  distance. 
It  is  the  intention  of  the  author  to  describe  a  frequency  meter 
in  which  a  new  combination  of  principles  is  employed.  As  is 
well  known,  resonance  occurs  in  an  alternating  current  circuit 
when  the  reciprocal  of  the  product  of  the  self-induction  in 
henries  and  the  capacity  in  farads  is  equal  to  a  constant 
multiplied  by  the  square  of  the  frequency,  so  that  by  properly 
proportioning  the  inductance  and  capacity,  a  resonance 
circuit  mav  be  obtained  for  any  desired  frequency  and  at  this 
frequency  there  will  be  neither  "'  lag  "  nor  "  lead  "  of  the 
current  with  reference  to  its  electromotive  force. 

This  clearly  follows  from  the  general  equation  for  the 
current 

^ 

I  R-^-(<uL- 
in  which  V  is  the  terminal  pressure  applied  to  a  circuit  pos- 
sessing resistance =11  ohms,  self-induction =L  henries,  and 
capacity=C  farads,  and  where  w—l  tt  f. 

The  general  expression  for  the  angle  of  phase  displacement 
is  given  by 

J       1 
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The  two  equations  are  represented  graphically  in  Fig.  1  as 
functions  of  the  frequency  /,  for  one  set  of  values  arbitrarily 
given  to  V,  R,  L,  and  C.  The  latter  two  quantities,  however, 


were  so  selected  as  to  cause  "  pressure  resonance  "   at  50 
cycles  per  second. 

It  is  apparent  that  for  a  resonant  or  nearly  resonant  circuit 
there  is  a  rapid  change  in  the  power  factor  of  the  current 
flowing  through  it  for  comparatively  small  changes  of  fre- 
quency, and  accordingly,  if  one  of  the  circuits  of  a  pha.se- 
meter  be  tuned  to  resonance  for  a  selected  or  normal 
frequency,  any  departure  from  that  frequency  will  be 
measured  by  the  movable  element  of  the  indicator. 
New   Construction   Necessary. 

A  satisfactory  application  of  the  above  principle  could  only 
be  rendered  possible  by  the  development  of  a  new  con- 
struction of  phascmeter  in  which  all  souices  of  error  have  been 
])ractically  eliminated.  The  new  frequency  meter  works 
on  what  may  be  termed  the  "  Component  Field  "'  iirinciple 
which  is  diagrammatically  illustrated  in  Fig.  2. 

According  to  this  construction,  the  production  of  a 
"  resultant  rotating  magnetic  field  " — which  is  inherent  in 
all  other  types  of  phasemetre.s — is  avoided  liy  arranging  the 
field  coils  with  their  axes  parallel  to  each  other  and  in  parallel 
planes.  The  current  through  the  I  circuit  is  made  to  lag 
that  of  the  r  circuit  by  approximately  90  electrical-  degrees. 


The    JU   circuit    is   tuned     to    resonance    for    the     normal 
frequency. 

The  movable  s3-stem  consists  of  two  soft  iron  vanes  fixed 
to  opposite  sides  of  a  pivoted  spindle  bearing  a  pointer. 
The  portion  of  the  spindle  between  the  vanes  is  of  magnetic 
material,  and  the  vanes  are  of  quadrant  shape  and  are  set  with 
their  axes  of  symmetry  at  an  angle  of  about  90  geometrical 


Fig.  -2. 

degrees.  An  alternative  but  equivalent  in  principle,  arrange- 
ment, possessing  certain  advantages,  is  also  being  employed 
in  which  the  M  coil  forms  the  field  and  the  r  and  I 
coils  are  arranged  to  magnetize  the  "  component  "  portions 
of  the  moving  iron  system. 

Openness  and  Shape  of  Scale. 
One  of  the  most  striking  features  of  this  instrument  is  the 
very  open  and  long  scale.  The  flexibility  and  simplicity  with 
which  any  shape  and  length  of  scale  can  be  obtained  is  remark- 
able. With  equal  ampere  turns  in  the  r  and  I  circuits 
the  deflections  will  approximately  follow  the  curve  -y^  in 
Fig.  1 .  Thus,  a  frequency  range  of,  say,  40  to  60  cycles  wdth 
50  as  normal  will  subtend  a  total  angle  of  about  80  deg.  under 
this  condition.  By  increasing  the  ampere  turns  of  the  I 
relativel}'  to  the  r  circuit  in  correct  proportion,  a  frequency 
range  of  io  to  55  cycles  only  can  be  made  to  subtend  the  same 
full  angle  w  ith  particularly  open  divisions  roimd  the  normal  50. 
On  the  other  hand,  a  ]iractically  uniform  scale  over  the  full 
range  can  be  obtained  by  strengthening  the  r  relatively 
to     the    I    circuit.     The    sensitiveness   of    the    instrument 


can  further  be  varied  by  altering  the  proportions  of  resistance 
and  inductance  in  the  M  circuit.  Different  geometrical 
settings  of  the  iron  vanes  relatively  to  one  another  will  also 
aSect  the  shape  of  scale. 

It  is  clear,  therefore,  that  the  length  of  scale  per  period  can 
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be  made  to  be  anj-thing  from  ^u  to  1  in.  accordiug  to  I'equire- 
liieuts  and  to  size  of  instrument. 

Multi-Range  Frequency  Meter. 

For  laboratorv  use  one  instrument  can  be  made  to  cover  a 
wide  raucre  of  frequency  by  the  provision  of  two  or  more 
scales,  this  is  easily  done  by  rctuniug  the  M  circuit  to 
resonance  for  the  mid-scale  frequency  for  every  range. 

An  illustration  of  a  three-range  frequency  meter  is  given 
in  Fig.  3  covering  all  frequencies  between  19  and  67  periods 
per  .second. 

Accuracy. 

The  degree  of  accuracy  obtainable  on  this  type  of  frequency 
meter  is  very  high.  The  slightest  change  in  frequency  is 
instantaneously  indicated  by  the  pointer.  No  moving  coils 
are  being  employed  and  all  extraneous  controlling  forces  due 
to  conducting  ligaments  or  brushes  arc  thereby  entirely 
eliminated.  No  rotating  field  is  set  up  by  this  construction, 
and  consequently  the  ""  rotational  drag  torque "  upon  the 
moving  system  is  not  produced  and  the  disadvantages  arising 


from  that  torque  are  obviated.  All  coils  are  air-cored,  hence 
the  instrument  is  free  from  errors  due  to' saturation  and  losses 
in  the  irom 

The  instrument  shown  in  Fig.  3  was  "  cooked  "  for  several 
hours  and  no  temperature  error  could  be  detected.  A  variation 
of  voltage  of  plus  or  minus  20  per  cent,  from  the  normal  for 
w  hicli  the  instrument  is  designed  does  not  afiect  the  readings 
more  than  by  IJ,  per  cent.  For  pressures  above  200  volts 
or  for  frequencies  above  100  cycles  per  second,  even  a 
greater  degree  of  accuracy  can  be  obtained.  Within  the 
range  of  wave  distortion  found  in  commercial  practice  no 
appreciable  error  is  caused  thereby.  The  ojierating  forces 
are  exceedingly  high  and  permit  the  construction  of  a  recording 
(graphic)  frequency  meter.  The  same  principle  can  be 
applied  with  advantage  to  the  construction  of  capacity  and 
inductance  meters. 

In  conclusion,  the  author  must  express  his  indebtedness 
to  the  directors  of  Messrs.  Nalder  Bros.  &  Thompson.  Ltd., 
for  the  most  excellent  workshop  and  testing  facilities  placed 
at  his  disposal  during  the  development  of  these  instruments. 


Instruments  for  Indicating  and  Recording  Speed  at  a  Distance. 


The  speed  of  operation  of  machinery  is  a  matter  of  jjrime 
importance  to  engineers,  and  while  there  are  a  number  of  instru- 
ments that  will  indicate  this  at  the  machine  itself,  there  are  very 
few  that  will  transmit  the  indication  to  a  distance,  and  stiU  fewer 
that  will  satisfactorily  record  it. 

Messrs.  Elliott  Brothers  (London),  Ltd.,  have  therefore 
devoted  special  attention  to  these  problems,  and  this  has 
entailed    a    large   amount   of   experimental   and   research    work. 


Fig  1. — The  Elliott  Magneto  Genekatob  fok  Indicating 

AND    EeCOBDING  SpEED  AT  A  DISTANCE. 

As  a  result  of  this  work  it  has  been  found  tliat  the  best  arrange- 
ment is  one  eraplo\ang  a  special  magneto  generator  giving  a  voltage 
proportional  to  the  speed  combined  with  a  suitably  designed 
permanent  magnet  mo^-ing  coil  instrument. 

Apparatus  of  this  nature  has  been  supplied  for  use  in  connection 
with  widely  differing  machines — for  example,  speed  indicators  have 
been  made  for  indicating  engine  and  turbine  revolutions  in  ships' 
engine  rooms  and  on  the  bridge,  also  for  turbine  driven  and  electric 
locos ;  for  indicating  and  recording  the  speed  of  lifts,  cranes, 
capstans  ;  the  speed  of  operation  of  printing  and  baking  machinery, 
&c.  The  design  of  Jlessrs.  Elliott  Brotliers'  apparatus  is  such  that 
It  13,  we  are  informed,  susceptible  of  high  accuracv,  and  sets  have 
been  supplied  guaranteed  to  indicate  speed  at  a  distance  to  within 
of  1  per  cent. 

Application  to  Aeroplanes. 

Special  in.struments  of  this  nature  have  been  designed  for  use 
on  aeroplanes  and  airships,  and  have  successfullv  complied  with 
the  stringent  requirements  of  this  work.  The  conditions  met  with 
on  aircraft  are  particularly  onerous,  apart  from  excessive  vibration, 
which  is  an  exceedinglj-  searching  test  of  the  mechanical  perfection 
of  the  apparatus,  the  indications  must  be  unaffected  by  variations 
of  temperature  between  minus  1.5  and  plus  50°C  ;  the  accmacy 
must  be  within  about  i  of  1  per  cent.,   and  one  or  two  instiiiments 


can  be  used  without  affecting  tlie  inchcations.  When,  in  addition, 
it  must  be  possible  to  obtain  absolutely  steady  readings  when  the 
engine  is  "  ticking  "  over  or  i-unning  at  full  speed,  and  all  instru- 
ments and  generators  are  strictly  interchangeable,  it  t^tII  be  seen 
that  the  problem  solved  is  no  small  one.  So  successfully  have 
Messrs.  Elliott  Brothers  met  these  requirements  that  their  apparatus 
has  been  adopted  by  the  R.A.F.  and  a  large  number  of  sets  supplied. 
Recording  speed  meters  have  also  been  made  for  testing  train 
equipments  for  speed  and  acceleration,  and  obtaining  a  gi-aphic 
record.  The  performance  of  ring  spinning  machines  with  auto- 
matic variable  speed  control  has  also  been  tried  out  with  recording 
speed  meters.  It  is  impossible  to  give  more  than  a  few  examples 
Mith  the  space  at  our  disposal,  but  the  above  will  serve  to  show 
the  almost  universal  adaptabiUty  of  the  instruments. 

Description  of  the  Instrument. 

The  general  appearance  of  the  Elliot  magneto  generator  is 
shown  in  Fig.  1  and  2.  The  machine  illustrated  is  that  designed 
for  general  industrial  work.  The  case  is  watertight,  and  the  spindle 
jiasses  through  a  gland.  The  machine  can  be  driven  by  belt, 
chain  or  gear-wheels,  or  for  certain  speeds  can  be  direct  coupled. 
The  design  is  such  that  once  coupled  up  it  can  be  left  practically 
indefinitely,  since  the  brush  gear  and  bearings  require  no  attention  ; 
and  if  the  commutator  and  bearings  are  cleaned  and  inspected, 
say,  once  in  nine  or  twelve  months,  no  other  attention  is  necessary. 

The  power  required  to  drive  the  magneto  is  so  small  that  a  stout 


Fig.  2. — The  Instkument  with  the  Cover  Removed. 

piece  of  thread  is  strong  enough,  and,  indeed,  the  standard  drive 
is  by  means  of  a  |  in.  wide  cotton  lamp  wick. 

The  instrument  may  have  a  6  in.,  8  in.,  I]  in.  dial  or  an  illu- 
minated sector,  and  if  a  permanent  record  is  required  an  Elliott 
recorder  can  also  be  employed.  These  sets  have  been  much  used 
in  connection  with  roUing  mills,  in  which  case  an  audible  and 
visual  alarm  can  be  employed.  This  is  worked  off  the  magneto 
to  give  warning  when  the  speed  falls  below  some  fixed  limit,  thus 
ensuring  maximum  efficiency  of  operation  of  the  plant. 


-too 
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The   Resistance   Metrohm. 


Although  the  nieasuit-ment  of  ohmic  i-esistance  received  more 
attention  from  the  earlier  physicists,  and  was  possibly  brought 
to  a  higher  state  of  perfection  than  any  other  electrical  measure- 
ment, >et  from  the  industrial  ]>oint  of  view  the  detlectional  ohm- 
meter  has  lagged  a  long  waj-  behind  its  counterparts,  the  ammeter 
and  voltmeter. 

Weird  Continental  Practice. 

In  one  direction,  however,  developnient  lias  made  rapid  strides, 
namely,  in  that  of  the  insulation  testing  set,  in  the  production 
of  which  this  eoimtry  stands  supreme,  for  the  so-called  "  insulation 


obmmeters  "  developed  in  other  countries  are  so  crude  as  to  be 
quite  unworthy  of  the  name.  They  are,  in  tact,  notliing  but  low- 
reading  ammeters  used  in  conjunction  with  a  battery  or  hand 
magneto-generator,  and  often  are  not  even  scaled  in  ohms,  but 
are  only  provided  \\ith  a  curve  or  table,  the  indication  beincr 
correct  at  one  voltage  only,  so  that  compensating  flevices  of 
varying  degrees  of  crudity  or  complication  have  to  be  introduced. 
In  one  such  instrument,  for  example,  a  voltmeter  is  j^rovided  upon 
which  the  operator  has  to  keep  his  eye  as  he  speeds  up  the  generator. 
In  another  a  tuned  vibrating  reed  answers  the  same  purpose. 
Or,  again,  a  standardising  resistance  and  magnetic  shunt  are  used  ; 
and  in  still  another  '"  design,"  a  mechanical  clip  is  fitted  which, 
as  the  speed  of  the  generator  is  gradually  raised,  grips  the  pointer 
so  soon  as  it  reaches  a  predetermined  value.  In  this  country' 
such  makeshifts  have  never  been  coimtenanced  and  true  ohmmeters 
are  invariably  used. 

A  Recent  Development. 
C-The  Everett  Edgcumbe  Metrohm  insulation  testing  set  is  too 
well  known  to  need  any  description,  but  the  resistance  Metrohm 
recently  developed  by  the  same  firm  will  be  of  interest.  It  is  made 
in  various  ranges,  so  that  resistances  from  a  fraction  of  an  ohm 
up  to  many  megohms  can  be  read  on  the  direct  reading  scale. 

Reijuirements  differ  so  widely,  according  to  the  purpose  for  which 
the  instrument  Ls  to  be  used,  that  it  is  constructed  with  two  different 
types  of  scale.  These  are  reproduced,  full  size,  in  Figs,  t  and  2. 
TheJLformer  shows  a  scale  which  is  almost  evenly  divided  from  zero 


in  series  with  the  lesistance  to  be  measured.  If  the  applied 
voltage  were  constant  the  scale  could  obviously  be  graduaterl  direct 
in  oluns.  As,  ho\vever,  such  constancy  is  unattainable,  the  effect 
of  any  variation  is  automatically  compensated  for  by  making 
the  control  itself  proportional  to  the  voltage. 

Fig.  3  shows  the  connections  in  the  case  of  the  wide  range  model. 
The  working  coil  (WC)  is  connected  in  series  with  the  resistance 
under  test  across  the  teiTuinals  of  a  battery,  so  that  the  deHecting 
torque  is  inversely  proportional  to  the  value  of  the  resistance 
under  test.  This  torque,  instea«l  of  being  opposed  by  a  spring, 
as  in  the  case  of  the  ordinary  moving  coil 
ammeter,  for  example,  is  controlled  by  the 
coil  CC,  which  is  also  connected  across  the 
tenninals  of  the  battery.  In  this  way,  any 
variation  in  the  voltage  has  an  equal  eiTect 
upon  both  the  working  and  controlling 
coils,  so  that  the  dcHection  is  entirely  inde- 
pendent of  such  variation. 

Mechanical  Construction. 
Fig.    4    shows,    in   elementary    form,    the 
mechanical    construction    of   the    resistance 
Metrohm.     The  working  coil   swings  in   the 
narrow  air  gap    between   the  pole  pieces  P, 
^Qo  ^°^  t^*"  "^O''^  ^'  ^^^  *he  controlling  coil  (CC), 

attached  to  the  same  spindle,  moves  in  the 
magnetic  field  due  to  the  two  polar  exten- 
sions X,  which  form  part  of  the  pole  pieces  P. 
In  order  to  give  a  suitably  graduated 
sr-ale,  such  as  that  shown  in  Fig.  2,  the. pole 
pieces  P  and  their  extensions  X  are  so  pro- 
portioned that  the  strength  of  the  magnetic 
field  is  a  maximum  at  the  '"zero  end'"  of 
the  scale  and  a  minimum  at  the  '"  infinity  end." 

Owing  to  ite  construction,  the  resistance  Metrohm  is  perfectly 
deadbeat,  and  it  is  only  necessary  to  connect  a  few  cells  to  one 
pair  of  terminals,  and  the  resistance  to  be  measured  to  the  other 
pair,  for  the  pointer  to  Hy  instantly  to  the  reading  in  ohms  on  the 
dial.  The  scale  is  a  particularly  long  one,  and  for  the  rea-sons 
already  given  the  indication  is  entirely  independent  of  the  voltage 
of  the  battery  or  other  source  of  current. 
It  will  be  noticed  from  Fig.  2  that  the  resistance  Metrohm  just 


CoNNEcrioxs  OF  WiDK  Kange  Metrohm. 


upwards,  whilst  the  other  (Fig.  2)  closes  rapidly  towards  the  upper 
and,  so  that   readings  of  almost   the  same  percentage  accuracy 
can  be  made  throughout  the  entire  range,  which  is  a  veiy  wide  one. 
This  difference  in  the  "  shape  "  of  the  scales  is  attained  by  the " 
particular  method  of  connections  adopted. 

Underlyini;  Principles. 

The  underlying  principle  of  these  instruments,  in  common  with 
the  insulation  Metrohm,  is  that  of  a  moving  coil  instrument  oonnecteii 


Fig.  4. — Mechanical  Constriiction  of  Metrohm. 

described  has  a  very  wide  range,  which,  for  general  testing  purposes, 
is  a  ])articularly  valuable  fca'ure.  In  many  case.s,  however, 
especially  for  routine  and  workshop  testing,  a  much  more  i-estricted 
range  is  preferable  (that  shown  in  Fig.  I,  for  example),  and  for  this 
purpose  the  connections  are  somewhat  modified.  The  chief 
difference  is  that  the  resistance  under  test  is  connected  in  parallel 
with  the  working  coil  instead  of  in  scries  with  it.  This  arrange- 
ment has  a  number  of  incidental  advantages  which  need  not  be 
entoretl  into  here,  but  the  main  point  is  that  the  scale  is  almost 
evenly  divided  (although  somewhat  constricted  at  the  upper  end, 
as  should  always  be  the  case). 

A  Comparison  of  Advantages. 

In  comparing  the  achanta^'cs  of  the  two  patterns,  it  may  be 
said  that  the  jiarallcl  connecled  Resistance  Mctrohms  (Fig.  1)  are 
particularly  well  adapted  to  low  resistance  measurements  (up  to 
1  000  O),  and  the  series  connected  pattern  (Fig.  2)  to  the 
measurement  of  higher  values  (from  500  O  up  to  many 
megohms).  Both  patterns  can  be  supplied  with  more  than  one 
raime  if  desired. 

'I'll!'  instrument  is  most  conveniently  fitted  into  a  portable  wooden 
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case,  as  illustrated  in  Fig.  o,  but  various  forms  ot  switchboard  case 
are  available  where  wall  mounting  is  desired. 

The  Uses  of  the  Instrument. 
The  uses  to  which  the  resistance  Metrobm  has  been  applied  are 
too  many  to  be  enumerated,  but  one  may  be  mentioned  here, 
viz.,  the  "measurement  of  the  temperature  of  transfonners,  cables, 
or  running  machinery,  under  load  conditions.  It  must  be  remem- 
bered that  it  is  the  temperature  of  the  windings  which  actually 


Fig.  5. — General  View  of  the  Resistance  Metrohm. 

determines  whether  the  load  carried  by  a  certain  machine  is  a 
safe  one  or  not,  and  that  the  measurement  of  that  load  by  an 
ammeter  or  wattmeter  is  only  an  indirect  and  less  satisfactory 
method  of  arriving  at  the  same  result.  It  is  now  recognised  that 
the  bfe  of  t)ie  insulation  and,  with  it,  of  an  electrical  machine 
depends  upon  a  very  high  power  of  the  temperature.  It  has  been, 
in  fact,  put  as  high  as  the  fifteenth  power  in  the  case  of  paper 
insulation.  For  this  reason,  it  is  becoming  more  and  more  the 
practice  to  measure  the  temperature  of  windings,  continuously,  by 
means  of  embedded  thermometers.  For  this  purpose  a  resistance 
coil  connected  to  a  Metrohm  graduated  in  degrees  of  temperature 
forms  a  most  convenient  arrangement.     It  i<?   often  desirable  to 
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Fig.  6. — Connections  when  using  the   Resistance  Metrohm 
FOK  taking  Resistance  of  Rotor  Windings. 

record  the  temperature  as  well  as  indicating  it,  and  this  can  readily 
be  done. 

The  temperature  of  the  rotor  of  a  running  A.C.  generator,  or,  in 
fact,  of  any  copper  winding  carrying  a  direct  current,  can  readily 
be  measured  by  means  of  a'  resistance  Metrohm.  The  connections 
for  such  a  test  are  shown  in  Fig.  0.  8R  is  a  resistance  in  series 
■with  the  winding,  the  working  coil  (WC)  being  connected  across 
it,  whilst  the  controlling  coil  (f;C)  is  jomed  to  the  terminals  of  the 
rotor  winding.  The  temperatuie  co-efficient  of  copper  being  known, 
the  resistance  of  the  rotor  winding  is  a  measure  of  its  temperature, 
and  the  scale  of  the  Metrohm  may  be  graduated  to  read  flirect 
in  degrees  Centigrade  or  Fahrenheit.  Any  overheating  Ls,  in  this 
way,  at  once  detected  and  an  alarm  bell  or  other  waining  can  be 
fitted  when  thought  desirable.  This  arrangement  has"  proved 
ejdremely  valuable  in  many  large  stations.  It  may  be  pointed 
out  that  if  the  resistance  SR  is  non-inductive  any  sudden  change 
of  current  flowing  through  the  rotor  winding,  which  is  necessarily 
inductive,  will  cause  a  momentary  kick  of  the  Metrohm  pointer. 
This  is  usually  no  detriment,  but,  if  desired,  it  is  readily  corrected 
by  making  the  resistance  SR  correspondingly  inductive. 


A  New  Soldering  Iron  Stove. 

Electiic  soldering  irons,  one  must  frankly  admit,  have  not  so 
far  proved  very  successful  in  practice.  Their  hability  to  premature 
"burn  out"  is  a  serious  handicaj^,  and  it  does  not  seem  Ukely 
that  electric  irons,  with  self-contained  elements,  will  ever  take  the 
I^lace  of  the  ordinary  copper  bit,  which  can  be  heated  almost  to 
melting  point  without  permanent  injury. 

The  electric  stove  for  heating  soldering  ii-ons  is,  however,  a 
different  and  more  promising  jiroposition.  Such  stoves  are  often 
inefficient  owing  to  the  large  air  gap  wliich  generally  intervenes 
between  the  iron  and  the  element.  In  the  new  stove  designed  by 
The  Electric  Heating  Cojlpany  of  Croydon,  this  trouble  seems 
to  be  obviated. 

The  stove  is  so  constructed  that  the  heat  is  transmitted  to  the 
iron  direct  through  a  pair  of  V-shaped  jaws  closed  at  the  rear  end. 
One  jaw  is  movable  so  as  to  provide  an  expansible  heating  chamber 
which  can  be  varied  in  size  to  suit  irons  of  different  sizes,  the 
arrangement  being  such  that,  no  matter  what  size  iron  is  to  be 
heated,   the   jaws  will    open    and    make    direct    surface    contact 


The  Latest  Electric  Stove  for  Soldering  Irons. 


therewith.  The  channels  in  the  jaws  can  be  made  any 
shape  to  suit  any  shape  of  iron,  so  as  to  ensure  the  maximum 
area  of  the  iron  being  brought  into  contact  with  the  jaws.  The 
stove  can  be  made  to  take  any  number  of  irons  at  one  time,  and 
each  pair  of  jaws  is  lagged  with  heat  resisting  material.  The 
connections  inside  the  back  of  the  stove  are  made  of  corrugated 
strip  nickel  so  as  to  permit  of  easy  movement  of  the  jaws  without 
damage  to  the  connections. 


New  Carron  Electric  Fires. 

Carkon  CoiiPAXY  have  recently  placed  on  the  market  a  new 
range  of  electric  fires  which  should  attract  much  interest  on 
account  of  their  extreme  cheapness  and  simphcity,  and  also  because 
of  the  very  high  degree  of  radiant  heat  obtained  from  them. 

The  element  used  consists  of  a  machine-moulded  block  of  Scotch 
fireclay  with  grooves  running  transversely  across  the  face,  in  which 
the  heating  spirals  are  placed  and  securely  fi.xed  m  position. 
\\hen  in  use  the  fireclay  quickly  attains  a  cheerful  red  heat.  The 
elements  are  fitted  to  strong  cast-iron  frames  of  various  attractive 
designs,  the  fires  beins  made  in  sizes  varying  from  I  to  3  kW. 
The  wiling  in  the  laiL-.i    lirr,  is  so  arranged  that  one  bar  is  left 


A  Typical  Carron  Design  of  Electric  Fire. 

"  hve,"  but  if  desired  all  bars  can  be  controlled  by  switches  on  the 
fire.  A  good  feature  in  connection  with  the  position  of  the  switches 
is  that  they  cannot  be  knocked  on  and  off  with  the  foot. 

Carron  Company  are  continuing  to  manufacture  their  other 
well-know7i  patterns  of  electrical  apparatus,  but  the  new  range 
will  be  particularly  valuable  in  cases  where  a  low-jiriced  and  efficient 
fire  is  required. 

J  2 
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Research,  Co-operation  and  Electric  Domestic  Appliances. 


Shortage  of  materials,  restriction  of  output,  and  inability  to 
concentrate  upon  mere  articles  of  civil  utility  during  the  war 
jjeriod  produced  its  inevitable  result  in  connection  with  the  design 
and  manufacture  of  electric  domestic  appliances.  In  the  early 
days  of  peace  British  manufacturers  of  these  articles  of  household 
utility  found  their  designs  more  or  less  obsolete.  Foreign  manu- 
facturers who  had  not  been  handicapped  to  the  same"  extent  during 
the  war  began  to  pour  into  tlic  country  electric  appliances  which, 
as  regards  design,  and  iiartiiularly  tiiiish,  were  admittedly  more 
attractive  articles  than  the  ]Jritish  product,  which  was  necessarily 
still  at  the  1913  stage  of  progi'ess,  and  so  the  outsider  was  enabled 
to  obtain  a  strongly  entrenched  position-in  the  British  markets. 

A  Survey  and  its  Results. 

About  that  time  a  survey  of  the  position  was  taken  by  the 
Metropolitan-Viokers   Electrical    C'omi'anv,     Ltd..     TrafFord 


but  insulated  from,  the  sole  plate,  thus  making  a  short  path  for  the 
heat  to  traverse,  the  result  being  that  correct  ii'oning  temperature 
(about  150°F.)  is  attained  in  three  minutes  after  switching  on. 

Electric  Kettle  Design. 

In  designing  an  electric  kettle  the  chief  necessity  is  the  firm 
clamping  of  the  elements  against  the  heat  bottom.  It  is  necessary 
for  the  elements  to  be  tight  and  close  so  as  to  provide  a  short  heat 
path,  and  the  best  way  to  obtain  this  desideratum  is  to  use  studs 
passed  through  the  kettle  bottom.  At  the  same  time,  however, 
provision  must  be  made  to  keep  the  kettle  permanently  watertight. 
In  the  manufacture  of  the  '"  Cosmos  "  kettles  and  jugs-the  following 
method  is  employed  : — Holes  are  first  drilled  in  the  bottom  plate. 
These  holes  are  of  smaller  diameter  than  the  studs,  being  after- 
wards enlarged  by  punching,  so  that  a  portion  of  the  metal 
is  splayed   out  and  jirojects  below  the  underside  of  the  plate.     A 


is-_ 
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FiQ.  1. — General  View  of  the  Metkofolitan-Vickeks  Research  Department. 


Park,  who  had  acquired  the  '"  Cosmos "  Works  at  Brimsdown, 
Middlesex,  and  it  was  found  that  the  problem  presented  a  three-fold 
sispect. 

It  was  necessary  first  to  mvestigate  thoroughly  designs  on  a 
scientific  basis,  with  a  view  to  obtaining  a  maximum  thermal 
efficiency  and  commercial  reliability.  Secondly,  to  impiove 
methods  of  manufacture  so  as. to  produce  the  a])pliances  at  prices 
competitive  witli  imported  goods.  Thirdly,  to  co-operate  with  the 
retailer  and  to  give  him  assistance  in  the  breaking  of  new- 
ground. 

The  designs  of  this  company's  range  of  electric  domestic  appliances 
were  then  thoroughly  investigated  at  their  newly-built  and  extensive 
research  laboratory'  al»  Traffprd  Park  {see  Fig.  1).  Exhaustive 
experiments  and  tests  were  carried  out  on  scientific  principles  with 
every  type  of  heating  and  cooking  appliance  which  could  be 
obtained,  and  the  products  are  now  on  the  market  under  the  well- 
known  name  of  "  Cosmos." 

Some  Interesting  Iron  Tests. 

Fig.  2  illu.strates  the  ""  Cosmos  "  <lomestic  iron,  and  Figs.  :!«,  3b, 
'.ic,  and  4  show  the  result  of  an  interesting  exj)criment.  These 
are  untouclic<l  photographs  of  scorch  patterns  resulting  after 
various  makes  of  electric  irons  had  been  j)laced  on  white  pieces 
of  paper  with  the  current  switched  on  for  an  equivalent  length  of 
time.  The  .scorch  pattern  for  the  ■'Cosmos"  iron  (Fig.  4) 
indicates  the  correctness  of  the  design,  for,  as  will  be  seen,  the  heat 
is  evenly  flistributed  over  the  sole  plate  even  to  the  point.  Pure 
mica  is  used  as  the  basis  for  the  heating  element,  which  consists 
of  crimped  nichrome  wire.     The  element  is  clamped  tightly  against, 


glance  at  the  sketch  A  in  Fig.  .5  will  make  tliis  clear.  The  stud  is 
then  forced  into  place,  with  the  head  driven  home  on  to  the  top 
side  of  the  plate.  It  will  be  seen  from  the  sketch  B  that  the  stud 
has  a  collar,  making  a  recess  between  the  stud-head  and  the  kettle 
bottom. 

In   the   next  operation  the  splayed-out  metal  is  caulked   into 


Fig.  2. — The  "Cosmos  '  Iron. 

this  recess,  and  thc~wholc  is  .then  soldered,  making  a  perfectly 
watertight  and  ligid  joint.  It  should  be  particularly  noted  that 
the  stml  is  held  firm  by  reason  of  the  caulking,  and  its  rigidity  is 
not  dependent  upon  the  solder. 

Fig.  ti  indicates  tlie  s])ccial  "  Cosmos  "  table  kettle,  while  Fig.  7 
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shows  a  type  of    "  Cosmos "    jug.      With    the    latter    utensils    a 
holder  for  use  wheu  boiling  eggs  has  been  recently  devised. 

Electric  Fires. 

In  considering  the  design  of  an  electric  fire  it  was  found  that 
radiant  heat  produced  electrically  is  equivalent  to  the  pleasmg 
glowing  warmth  usually  associated  with  a  coal  fire  when  it  is  buiTiiiig 
at  its  best. 

After  exhaustive  tests  and  experunents  the  company  designed 
the  "  Cosmos  "  radiant  fire  shown  in  Fig.  8.  This  consists  essentially 
of  a  polished  and  lacquered  copper  bowl,  parabolic  in  section,  at 
•the  focus  of  which  is  fixed  a  cylindrical  heating  element,  the  whole 


Fig.  3«. 


Fig.  3i. 


Fig.  3f. 


of  which,  when  the  current  is  switched  on,  glows  with  a  bright 
red  heat.  The  heat  rays  thus  produced  are  reflected  from  the 
paraboUc  bowl  in  parallel  rays,  producing  instantly  a  very  pleasing 
warmth  at  any  point  in  the  beam.  The  bowl  is  hinged  to  a  stand 
so  that  the  radiant  heat  beam  can  be  directed  as  required  in  the 
vertical  plane,  the  whole  heater  being  turned  to  cover  the 
horizontal  plane.  A  portable  fire  of  this  kind  is  a  very  useful 
article  in  the  household,  particularly  in  the  nursery  and  bathroom. 
There  are  many  occasions  where  warmth  is  quickly  required  in 
other  parts  of  the  house.    This  fire  can  not  only  be  carried  from  room 


Fig.  4. — Scokch  Paiterx 
OF  "  Cosmos  "  Iron. 


Fic.  5. — How  THE  "Cosmos" 
Kettle  is  kept  Watertight. 


to  room,  but,  as  mentioned  above,  its  design  is  such  that  the  heat 
can  be  directed  to  any  part  of  the  room  at  will.  By  directmg 
the  rays  to  the  spot  occupied  during  shaving,  dressing  the  hair, 
&c.,  immediate  comfort  is  to  hand,  and  it  is  quite  unnecessary 
to  wait  till  the  chill  Ls  off  the  air  and  the  whole  room  raised  m  tem- 
perature before  this  can  be  experienced.  In  other  methods  of 
heating,  where  the  heat  rays  cannot  be  focussed,  this  delay  is 
inevitable. 

Improved  Methods  of  Manufacture. 
^  With   regard  to   improved   methods   of   manufacture   we   have 
already  drawn   attention  to   the    efficient   manner  in   which  the 


elements.  These  are  \mt  two  instances  pointmg  to  the  careful 
attention  which  has  been  given  to  the  small  cfetails  of  actual 
manufacture,  which  in  their  sum  total  make  for  considerable 
savmgs  in  manufacturing  cost  and  improvement  in  quality. 

The  Metropolitan- Vickers  Electrical  Company,  it  is  interesting 
to  note,  believe  in  co-operation  with  the  retailer  and  the  safeguarding 


Fig.  S. — The  "  Cosmos  '  Radiakt  Fire. 


of  his  mterests  in  all  their  operations.  To  this  end  well-equipped 
showrooms  and  demonstration  centres  have  been  opened  up  in 
various  parts  of  the  country.  A  notable  example  is  the  showi-oom 
recently  opened  at  Bristol.  Here,  as  at  other  showrooms  and 
stores  in  the  chief  towns  in  this  country,  probable  cUents  can  be 
sent  by  retailers  to  see  for  themselves  electrical  household  appUances 
actually  at  work.  All  sales  effected  as  the  result  of  such  demon- 
strations are  completed  through  the  retailer  concerned.  This 
system  avoids  the  necessity  of  electricians,  contractors,  ironmongers, 
&c.,  carrying  complete  stocks,  especially  of  large  items  such  as 
washing  machines,  vacuum  cleaners,  and  the  like. 

They  further  provide  a  series  of  window  showcards,  as  well  as 
give  awaj-  folders  deahng  with  ''  Cosmos  "  appliances,  which  can 
be  overprinted  with  the  name  and  address  of  the  retailer.     Fig.  9 


Fig.  6. — The  "Cosmos"  Kettle. 


Fig.  7 — The  "  Cosmos  "  Jug. 


Fig.  9. — A  Typical  Metbopolitax-Vickers  Show  Card. 


MetropoHtan-Vickers  Company .  has  met  the  problem  of  fixmg 
element  studs  in  the  kettle  and  jug  bottoms.  A  further  instance 
worthy  of  mention  is  the  special  machine  they  have  in  operation 
for   crimping   the    nichrome  «ire   used    in    the    kettle    and    iron 


shows  an  application  of  one  of  these  showcards  which  ia  printed 
in  ten  colours,  but  we  are  afraid  that  the  black  and  white  illustration 
fails  to  do  justice  to  what  is  in  reality  a  very  pleasing  and  effective 
displa 
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B.  &  K.  Success 


Writei-s  on  the  subject  of  supply  economics  have  often  deplored 
the  fact  that  in  the  electrical  industry  there  is  so  Uttle  co-o]X'ration 
between  the  manufacturers  of  current  and  the  manufacturers  of 
current-using  apparatus.  Tlie  almost  complete  severance  of  the 
two  groups  has  not  only  been  bad  from  the  economic  point  of  view, 


Fig.  1.— The   "  B.   k   K."    Model   "D"   Cooking   Stove. 

but,  in  the  opinion  of  many  people,  has  had  the  serious  technical 
disadvantage  of  preventing,  or  at  least  discouraging,  that  pooling 
of  technical  experience  and  knowledge  which  is  so  essential  to  any 
comprehensive  improvement  in  the  design  and  application  of 
electric  cooking  and  heating  apparatus. 

An  Economic   Drawback. 

The  economic  drawback  lies  in  the  fact  that  the 
central  station  which  confines  itself  to  the  genera- 
tion of  current  is  obviously  not  in  a  position  to 
compete  fairly  in  the  matter  of  supply  charges  and 
facilities  with,  say,  the  Ga,s  Light  tv  Coke  Company 
which,  if  it  does  not  actually  make  appaiatus,  sells 
it  on  a  large  scale.  On  the  technical  side,  there  is, 
in  the  case  of  a  great  deal  of  the  heating  and  cooking 
apparatus  on  the  market,  evidence  that  the 
designers  have  considered  the  problem  from  the 
aspect  of  immediate  profit  rather  than  from  that  of 
satisfactory  performance. 

It  is  claimed  by  those  who  advocate  amalgama- 
tion between  the  supply  and  manufacturing  sections 
of  the  industry,  that  an  enterprising  company  which 
produced  both  current  and  apparatus  would  be 
able  to  do  both  things  better  and  more  economically 
than  is  i)ermitted  by  the  present  separatist  policy. 

An  Argument  for  the  Anti-Separatists. 

^  The  success  of  the  Brompton  &  Kensington 
Com2)any  in  the  dual  capacity  of  current  sup- 
pliers and  apjmratus  makers  is  an  excellent 
argument  for  the  anti-separatists.  The  B.  *  K. 
Company,  through  their  subsidiary  organisation— the  Bkompton 
&  Kexsisgtox  Accessories  Company,  Ltd.— have  for  several 
years  beea  engaged  in  the  manufacturc-of  cooking  appUances.  In 
a  technical  journal  it  is  hardly  necessary  to  dilate  ujion  the  merits 
of  B.  &  K.  apparatus.  It  has  set  a  standaril  to  which  many 
other  manufacturers  can  do  no  more  than  piously  aspire. 


in  Dual  Capacity. 

For  ten  years  the  B.  &  K.  Company  have  been  making  cookers, 
and  for  ten  years  they  have  been  installing  them  on  their  own 
mains,  where  they  have  been  under  the  continual  supervision  of 
the  designers.  Is  it  any  wonder  that,  with  this  special  experience 
and  peculiar  privilege,  the  B.  &  K.  Company  have  been  able  to 
produce  so  good  a  cooker  as  the  "  B.  k  K."  ?  Not  only  have  they 
had  the  benefit  of  watching  the  day-by-day  use  of  their  cookers  by 
their  own  consumers,  but  they  have  also  been  blessed  in  the  posses- 
sion of  the  B.  &  K.  Restaurant  ^\ith  its  completely  equipped  model 
kitchens,  where  every  detail  of  performance  and  construction  could 
be  subjected  to  the  test  of  heavy  service  and  close  and  continuous 
inspection. 

What  the  B.  &  K.  Company  Do  ! 

The  B.  &  K.  range  of  manufactures  is  fully  described  in  a  catalogue 
issued  a  month  or  so  ago.  Herein  are  listed  plate-warmers,  urns, 
fish  friers,  grills,  combined  giill  and  hot  cupboard,  wall  grills, 
boiling  tables,  pastry  ovens,  steaming  ovens,  steamers,  boUing 
pans,  combined  hot  cupboard  and  carving  tables,  and  cooking 
stoves,  ranging  from  the  model  "  D  "'  cooker  capable  of  meeting  the 
"  cuisinistic  "  needs  of  a  family  of  four  or  six,  to  the  "  E  "  and 
"  K  "  models  suitable  for  restamants  and  boarding  houses. 

Model  "  D  "  Cooker,  which  is  illustrated  in  Fig.  1,  is  an  interest- 
ing piece  of  apparatus,  and  although  it  has  already  been 
described  in  these  columns  it  will  do  no  harm  (and  may  even  do  a 
lot  of  good)  to  rejieat  here  the  maker's  specification  : — 

The  overall  dimensions  of  cooker  are  : — 
2  ft.  10  in.  high  by  2  ft.  wide  by  1  ft.  7  in.  deep.  Loadinjs  in  Watt". 

High.  Medium.  Low. 
Oven  (available  space),  15  in.  by  13  in.  by  12  m.  1  200  (iOO  300 
Hot  Cupboard  (available  space),  18  in.  by  15  in.  by 

4?  in —  —  — 

Grill,  9  in.  by  7  in 1  200  —  — 

Two  6  in.  boiling  i)lates,  each 800        400        200 

Total  loading    4  000  watts. 

The  frame  is  of  cast-iron  with  bright  pobshed  facings  and  top 
plate.  The  outside  of  the  oven  is  panelled  with  black-enamelled 
steel  sheets.  The  oven  is  lined  with  heavy  gauge  white-enamelled 
steel  sheets,  double  cased  and  efficiently  lagged.  The  heating 
elements  are  placed  at  the  sides  and  are  completely  shock  proof 
and  easily  renewable ;  they  are  composed  of  insulated  sheets, 
between  wliich  the  whe  is  disposed.  Ko  mica  is  used,  and  no 
electrical  connections  of  any  description  are  made  in  the  oven. 
Meat  hook,  trays,  baking  sheet,  and  drip  pan  are  provided. 

The  grOl  comprises  a  protected  spiral  which  runs  at  a  bright  red 
heat,  attached  to  a  refractory  insulating  material,  and  arranged  to 
give  a  high  percentage  of  radiant  heat  with  a  minimum  consump- 
tion per  square  inch.  The  hot  cupboard  is  heated  by  means  of  the 
gi-ill,  and  quickly  attains  sufficient  temperature  for  warming  plates 
and  dishes.      The   boiling  plates   aic   of   liiL'li   ilTiiiency,   rcHable, 


BoiLiNo  Table. 


and  heat-up  quickly.  The  electrical  arrangements  are  conveniently 
disposed  to  faciUtate  inspection  and  repair  ^nthout  dismantling  the 
cooker.  Four  fuses  and  a  pilot  lamp  are  mounted  on  the  cooker  in 
a  convenient  and  accessible  position. 

There  is,  perhaps,  nothing  very  revolutionaiy  about  this  speci- 
fication, but  it  should  be  noted  that  the  description  refers,  not  to 
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an  enormously  expensive  cooker,  but  to  a  cooker  of  relatively  low 
price  and  medium  loading — well  within  the  means  of  any  middle- 
or  lower-middle-class  household.  Certainly  there  are  not  many 
other  electric  cookers  on  the  market  comparable  with  the  B.  &  K. 
model  "  D  "  in  equipment,  price  and  utility. 

The  model  "  H  "  oven  and  model  "  F  "  boiling  table,  which  we 
illustrate  herewith  (Fig.  2),  are  yet  other  examples  of  modern 
electric  cooking  equipment  manufactured  by  the  company.  They 
emphasise  the  fact  that  in  all  the  "  B.  &  K."  designs  an  endeavour 
is  made  to  raise  the  cooking  ajjjjaratus  well  above  the  floor  level, 
not  only  for  convenience  in  operation,  but  also  to  ensure  cleanliness. 

In  the  manufacture  of  electric  cookers,  as  in  every  other  depart- 
ment of  industry,  success  will  come  to  those  who  accept  and  put 
into  practice  the  principle  that  "  the  men  who  know  best  what  is 
wanted  should  combine  with  the  men  who  know  best  how  to  make 
it."     This  the  B.  &  K.  Comijany  have  done. 


Fish  and  Chips  from  "  Falco  "  Fryers. 

The  Falkirk  Iron  CoMP.iNV,  Ltd.,  are  enthusiastic  over  the 
possibilities  of  developing  the  use  of  electric  fryers  in  fried-fish 
emporia. 

Their  well-known  "Falco"  ap[iaratus  for  fish  frying  is  made 
in  a  variety  of  sizes — from  a  siiiL'lc  oval  pan  for  small  restaurants 
and  fried-fish  shops  up  to  large  multiple  ])an  suites  for  canteens, 
hospitals  and  large  hotels.  What  may  be  called  the  "  Fish  and 
Chip  "  suite  consists  of  two  large  caM-iron  pans,  enamelled  inside. 
The  legs,  top  and  back  are  of  very  sound  and  solid  construction, 
being  of  cast-iron,  whOe  the  cover  of  the  pans  and  the  chip  box 
is  of  sheet  metal.  A  canopy  can  be  fitted  over  the  whole  top  if 
requii-ed.  Each  pan  is  controlled  by  a  separate  switch  on  an  illu- 
minated switchboard  fitted  with  fuses,  and  various  degrees  of  heat 
regulation  are  obtainable.  The  elements  are  robust  and  of  strong 
construction,  being  of  a  similar  pattern  to  those  that  The  Falkirk 
Company  have  foiuid  successful  for  ship's  galley  service,  than  which 
there  is  none  more  exigent. 

A  lighter  tj-pe  of  fryer  complete  wit^i  a  canopj'  in  sheet  metal  is 
also  made.  This  is  fitted  with  a  new  open-type  element  which 
permits  of  a  lower  loading. 

The  Pleasuances  of  Home. 

Turning  from  the  lurid  atmosphere  of  the  fried-fish  shop  to  the 
more  subdued  pleasaunces  of  home,  the  "  Falco  '"  Electric  Cooker, 
has  been  designed  to  comply  with  the  requirements  of  the  modern 
electric  home,  i.e.,  one  containing  either  a  small  or  a  medium- 
sized  family. 

The  cooker  has  ample  oven  accommodation — an  important 
point — two  radiant  type  boiling  burners,  and  a  griller,  and  is  complete 
Avith  switches  and  fuses,  thus  forming  a  compact,  serviceable, 
and  rehable  cooker,  which  has  the  additional  advantage  of  being 
offered  at  an  extremely  low  price.  The  cooker  is  well  finished, 
and  the  hob  being  hinged  at  the  back,  can  be  lifted,  thus  exposing 
the  whole  of  the  wiring.  We  are  told  that  the  oven  is  ready  for 
roasting  or  baking  %vithin  fifteen  minutes  of  turning  the  switch 
on  to  "  high "'  heat,  a  temperature  of  .350^F.  being  obtained  by 
this  time,  rising  to  approximately  550°F.  in  thirty  minutes. 

The  hob  canies  two  radiant  type  open-coil  boiling  burners, 
which  allow  of  any  kind  of  cooking  \essel  being  used  upon  them, 
while,  when  the  griller  is  in  use,  the  hob  plate  imniediately  above  it 
can  often  be  used  for  preparing  food  which  only  requires  a  low 
simmering  heat. 

Cooper  Construction. 

This  cooker  is  strongly  constructed  of  cast-iron  and  mild  steel, 
double  cased  and  heavily  lagged,  the  hob  edge,  grids  and  door 
moulding  being  ground  and  polished,  the  remainder  of  the  body 
being  black  enamelled.  The  oven  is  fitted  with  side  heating 
elements  which  are  strongly  protected  with  easily  removable 
guards,  and  is  surmounted  by  a  hob  chamber,  which  carries  the 
whole  of  the  coimections,  fuses,  and  the  various  heat  regulating 
switches.  These  s-vvitches  control  respectively  the  oven,  the  grill, 
and  the  two  radiant  boiling  burners,  the  oven  and  boiling  plates 
all  being  arranged  for  tfiree-heat  regulation.  The  grill  has  one 
heat  only,  and  is  controlled  by  a  single  pole  switch  of  simOar 
pattern  to  the  others.  The  fuses  are  housed  inside  the  hob  out 
of  the  way.  The  fuses  can,  however,  be  easily  got  at  by  lifting  the 
hob,  which  is  released  by  undoing  one  thumb  screw.  The  grill  is 
complete  with  grill  pan  and  grid,  wliilst  each  boiling  burner  has  a 
nickel-steel  refieetor  as  well  as  the  white  porcelain  enamelled  crowii 
plate  under  the  gj'ill.  An  important  point  is  that  the  open  coil  spiral 
elements  in  the  boiling  plates  and  grill  can  very  easily  be  renewed 
when  necessary  which,  we  hope,  is  not  often.  The  oven  elements 
are  run  at  a  very  low  temperature,  and  so,  not  surprisingly,  have 
a  remarkably  long  life,  and,  as  they  are  all  parallel  wovmd,  any  one 
can  be  removed  or  even  be  out  of  commission  without  seriously 
affecting  the  working  of  the  oven.  The  total  loading  is  approxi- 
mately 5  900  \V,  of  which  the  oven  is  responsible  for  2  000  W. 


A    Sunny    Vista. 

Looking  through  a  batch  of  pamphlets  issued  by  the  Sun 
Electrical  Company,  Ltd.,  one  gets  a  sunny  vista  of  what  might 
be  if  all  electrical  firms  were  as  enthusiastic  and  enterprising  in 
theii-  business,  and  as  persuasive  in  their  propaganda,  as  the  Charing 
Cross  harbingers  of  a  fumeless  millennium. 

In  these  artistically  printed  leaflets,  one  is  introduced  to  daintDy- 
dressed  and  exceedingly  decorative  housewives  who  cook,  launder, 
heat  their  rooms,  and  clean  their  carpets  without  disturbing  a 
single  hair  or  impressing  a  solitaiy  stain  01  blemish  upon  their 
clothes  or  pel  sons  Needless  to  say,  these  ladies  puisue  the  electric 
way,  and,  moie  specificalh    aie  uspis  of  Sunco  appaiatus 

One  bookltt  dcscubcs  the     \B(      1  lu  tnc  liundicss      This  has 


SuNCO  Fire  Hepplewhite  Model.     Twn-ifAii   Fire. 

already  been  dealt  with  in  these  columns.  It  is  sufficient  here  to 
say  that  its  general  principle  is  a  combination  of  the  "  lift  and  dip  " 
and  the  "  rock  and  toss  "  methods  of  dirt  removal.  Each  of  these 
methods  is  admitted  by  exiierienced  charwomen  to  be  excellent,  and 
the  alternate  employment  of  both  in  the  A.B.C.  apparatus  entitles 
it  to  a  liigh  position  in  the  serried  ranks  of  mechanical  washers. 
Then  there  is  the  Sunshine  cleaner  wliich,  operating  purely  on 
the  suction  principle,  will  devour  the  dirt  of  a  dozen  rooms  in  an 
hour  or  so  ;  the  A.B.C.  ironer,  which  will  iron  anything  ironable, 
and  also  many  things  which  could  not  be  ironed  by  hand  ;  and  a 
charming  range  of  Hunco  flres  in  Jacobean,  Adam's,  Hepplewhite, 
which  we  illustrate,  and  other  designs. 


Arora   Fires. 

The  Arora  Company  of  Loughborough  manufacture  a  very 
satisfactory  range  of  electric  fires.  These  are  supplied  in  several 
good-looking  types  with  from  one  to  four  fire  bars. 

The  element  used  in  the  Arora  fii'es  is  constructed  of  extra 
heavy  tape  section  strip,  which  would,  under  orduiary  circum- 
stances, remain  at  a  black  heat,  but  with  the  patented    form  of 


The  Latest  "  Aboea  "  Three  Bab  Fire. 


spu-al  employed  gives,  we  understand,  a  pleasing  glow  at  low  cui'rent 
density,  the  maximum  of  radiant  heat  bemg  produced.  Elements 
are  mounted  on  fire  clay  of  extraordinary  'strength.  A  typical 
fire  is  shown  in  the  accompanying  illustration. 

The  Arora  element  is  made  in  two  standard  sizes,  viz.,  7.50  W 
and  1  000  W,  and  for  the  ordinary  standard  voltages. 
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The  "  Genii "  Footwarmer. 

The  "Genii"  footwarmer  is  made  by  Xobbs  for  nobs  and  others  ! 
The  joke  was  as  inevitable  as  it  is  weak.  However,  there  is  a 
general  impression  that  footwarraers  are  intended  solely  (quite 
unintentional  this  time)  for  the  use  of  an  ana;mic  aristocracy. 
That  is  entirely  wrong.  Everybody  gets  cold  feet  at  times, 
and  a  handy  (the  pen  is  entirely  out  of  control)  little  footwarmer 
such  as  that  supplied  by  (Jeoroe  Xobbs,  Ltd.  would  be  a  great 
comfort  in  many  a  middlc-clas.«;  home,  especially  ui  the  "  l)et\veen  " 
months  of  autumn.  In  fact  the  device  might  be  described  as  an 
autumn  circulation  promotion  appliance. 

The  footwarmer,  which  we  illustrate  herewith,  is  constructed  of 


NoBBs"  Mahogant-Fbamed  Footwarmer. 

a  sohd  framing  of  mahogany  with  a  woven  caned  panel  and  four 
tiuTied  legs.  The  loading  is  100  W  only,  and  comprises  four  low 
temperature  type  "  Genii  "  heating  elements  each  consisting  of  mica 
strip  wound  with  chrome  nickel  wire,  ^-ith  nickelled  steel  connection 
bands,  bolted  to  a  steel  frame  mounted  within  the  footwarmer. 
Connections  are  made  solid  to  two  service  terminals  without  the 
use  of  any  beads  or  loose  wire  connections.  Easj-  access  is  given 
to  the  elements  (should  they  ever  require  to  be  renewed)  through 
the  brass  ^vire  frame  secured  to  the  under  portion  of  the  mahogany 
frame. 

These  foot  warmers  are  extremely  effective  for  warming  piuposes 
and  when  used  under  a  table  or  Icnee-hole  of  a  desk  provide  a  gentle 
but  ample  warmth  to  the  nether  extremities  of  anyone  sitting 
thereat. 

A  Bedivarmer  Too  ! 

Proceeding  from  the  feet  to  otlier  parts  of  the  body,  the  same 
firm  have  also  designed  a  "  Genii  "  bedwarmer  whose  distinctive 
feature  is,  as  is  perhaps  as  well,  '".safety  first."  This  warmer  is 
loaded  for  approximately  20  to  30  \V.  The  construction  comprises 
a  polished  copper  cylindrical  container  with  a  corrugated  surface  to 
increase  heat  radiation.  "  Genii  "  replaceable  elements  are  inserted 
through  the  neck  of  this  container,  and  consists  of  the  mica  wound 
strip  type,  being  coimected  by  20  ft.  of  flexible  cable  enclosed  in 
rubber  tubing  to  a  lamp-holder  adaptor.  The  size  of  the  warmer 
is  11  in.  by  i',  in. 

As  the  cliief  feature  of  a  bedwarmer  is  to  warm  and  not  over- 
heat, the  temperature  reached  is  important.  Tests  made  with 
this  bed  warmer  showed  that  with  a  thermometer  bound  directly 
to  the  copper  container  and  covered  with  two  flannel  blanket  bags, 
and  another  thermometer  placed  in  close  contact  between  the  two 
flannel  bags,  a  steady  temperature  was  quickly  reached  and 
maintained  at  about  200°  at  the  surface  of  the  copper  container, 
and  180-  on  the  flannel  covcrinL'. 


Sullivan    Fires. 

It  is  difficult  for  the  manufacturer  of  electric  fires  to  be  orit^inal 
in  any  way.  As  a  rule  any  novel  feature  means  a  ilefinite  loss  of 
heating  efficiency,  as,  for  example,  in  the  heater,  wliieh,  in  trying 
to  simulate  glowing  coal,  sacrifices  a  deal  of  radiant  heat. 

In  the  Sullivan  fire  there  is  no  pretence  to  novelty  of  appearance. 


circulate  more  freely  through  the  windings,  enabling  the  strip  to 
be  safely  run  at  a  liigher  degree  of  incandescence  than  is  ordinarily 
employed.  The  spirals  are  of  thicker  section  than  is  usual,  and, 
notwithstanding  the  high  temperature  and  brilliance  at  which  they 
are  run,  have  an  exceptionally  long  life.  These  spirals  are 
mounted  on  fireclay  bars  made  from  highly  refractive  materials, 
and  the  resulting  heat  is  uniformly  distributed  over  the  entire 
surface.  Furthermore,  red  heat  is  obtained  within  twenty  seconds 
of  switcliing  on. 

Heating  elements,  switches,  and  terminals  are  moimted  complete 
on  a  frame  which  is  attachetl  to  the  fire-front  or  case  by  suitable 
bolts.  This  arrangement  makes  for  mechanical  soundness  and 
a'ccessibilitj'.  The  fire-fronts  and  cases  are  of  distinctive  and 
artistic  design  and  are  available  in  a  variety  of  finishes  and  coloius. 


Industrial    R-L-M    Dispersive    Reflectors. 

The  Benjaimin'  Ei.e(tkic  C'ompaxy  have  added  to  the  debt 
which  the  electrical  industry  and  the  country  generally  owe 
them  by  increasing  the  number  of  etficient  and  well-thought- 
out  designs  of  industrial  light  fittings  they  have  placed  on  the 
market.  Among  the  most  recent  of  these  fittings  is  the  R-L-M 
dispersive  reflector,  of  which  examples  are  given  in  the  accompanj^- 
ing  illiLst  rat  ions. 

This  reflector  is  suitable  not  only  for  industrial,  but  other  general 
purposes  as  well.     Its  chief  feature  is  that  from  it  a  widely  distri- 


FiG.  1. — The   Latest   Ben.iamin    E>ispeksive   Reflector. 


buted  illumination  is  obtained,  though  the  contour  is  such  that  the 
actual  light  source  is  always  efl'ectively  concealed  from  the  normal 
line  of  vision.  In  this  way  glare  is  avoided  and  the  comfort  and 
convenience  of  the  workpeople  are  adequately  cared  for.  In 
the  past  a  widely   distributed   illumination  such   as   is   obtained 


Fia.  2. — Another   Type  of 
Benjamin   Eeflectoe. 


Fiu.   3. — Distribution   Curve  fob 
New   Benjamin   Reflector. 


The  Sullivan  Element. 

but  there  is  the  actuality  of  gieat  efficiency  in  the  production  of 
radiant  heat.  The  heating  element,  which  we  illustrate,  consists  of 
a  metal  strip  wound  in  a  special  form  different  from  that  used  in 
any  existing  electric   fire.     This    construction    allows    the  air  to 


from  this  fitting  could  generally  only  be  obtained  by  employing 
a  shallow  reflector  in  which,  of  course,  the  light  source  was 
visible,  and  inconvenience  from  this  point  of  view 
was  therefore  increasingly  evident  the  lower  the  fittings 
^^7  '      were   mounted    above    the   working    plane.     This  con- 

sideration has  become  of  increasing  importance  with 
the  introduction  of  gasfilled  lamjis,  and  the  reflector 
we  have  just  described  is  designed  to  overcome  this 
difficulty  while  at  the  same  time  giving  a  wide 
light  distribution.  This,  as  will  be  seen  from  the 
accompanj-ing  curve  (Fig.  3),  it  is  quite  capable  of 
doing. 

We    understand     that    a    very    complete     range    of 

these   fittings    is   now    available,   smaller    sizes     being 

designeil     for    use     with     20    to     30    W    lamps,    and 

ranging    from    these    up    to    the    larger   sizes    which 

find    emiiloyment    with    gasfilled    lamps   of    1  500   W 

capacity. 

f  It  Is  interesting  to  point  out    that  the  obsolete   conical   shape 

is  completely  done  away  with  by  using  these  reflectors,  and  it  is 

now  possible  to  get  eflfective   light  distribution  from  the  smaller 

sizes  of  lamps. 
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SURFACE    WIRING    SYSTEMS. 

Helpful    Notes    on    Existing    Methods. 


One  of  tlie  chief  hindrances  to  the  proper  jMOgress  of  electric 
lighting  is  the  high  cost  of  installation.  \\'ages  are  high  and 
material  is  abnormally  expensive.  Wiring  contractors  may,  or 
may  not,  be  able  to  justify  their  charges,  but  the  fact  remains 
that  these  charges  are  uneconomic,  because  they  are  practically 
prohibitive  for  the  orchnary  householder.  If  electric  hght  were  a 
luxury  like  fur  coats  or  plovers'  eggs,  it  would  be  a  different  matter. 
But  electric  Ught  is  not  a  luxury,  it  is  a  necessity.  Without  it 
all  kinds  of  evils  and  discomforts  must  ensue — from  the  risk  of 
explosion  to  the  certainty  of  diit  and  inconvenience. 

Some  Advantages. 

The  most  promising  factor  in  the  situation  is  the  growmg  pojiu- 
larity  and  use  of  surface  wiring.  Surface  wiring  is  considerably 
less  expensive  to  install  than  any  conduit  system,  not  because  the 
materials  are  necessarily  cheaper,  but  because  so  much  less  labour 
is  involved.  In  completed  buildmgs  the  use  of  surface  wiring 
systems  is  particularly  advantageous,  since  the  installation  can  be 
carried  out  with  little  or  no  damage  to  decorations  or  interference 
with  the  normal  routine.  Apart  from  the  ease  and  relative  cheap- 
ness with  which  surface  wiring  can  be  installed,  the  method  has 
certain  electrical  and  mechanical  advantages  which  should  commend 
its  use  on  strictly  engineering  grounds. 

Several  surface  wiring  systems  have  been  developed.  In  the 
main  all  these  systems  are  aUke.  They  differ,  however,  in  details, 
such  as  bonding  clamps,  fixing  clips,  and  junction  boxes,  iS.e. 

The   "Kingsway"  Surface  Wiring  System, 

Wiring  systems  come  and  wiring  systems  go,  but  it  is  only  just 
to  add  that  more  come  than  go,  and  that  the  .tendency  of  those 
that  have  recently  been  placed  on  the  market  is  towards  greater 
simplicity    and    foolproofedness.    making    for    cheapness    both   in 


The  "Kixgsway"  Backplate. 


erection  and  maintenance.  This  is  aU  to  the  good.  For  a  most 
necessary  link  in  the  development  of  the  electrical  industry  is  a 
wiring  system  which  shall  be  economical  to  instal  and  reliable 
in  operation.  The  best  system  of  wiling  is  like  the  best  digestion, 
one  of  which  we  are  never  reminded.  That  is  an  ideal  to  be  worlved 
for,  though  many  modern  systems  approach  it  quite  closely. 
^  Among  the  latest  recruits  in  this  field  is  the  Gexeeal  Electric 
CoMPASy,  who,  in  designing  their  new  ^liring  system,  the 
"  Kingsway,"  have  kept  before  them  not  only  the  necessity  of 
complying  with  the  exacting  and  often  conflicting  requirements 
demanded  by  a  wiring  installation,   but  also  the  desirability  of 


Fig.  2.— TitE  "Kingsway''  Contlscity  Clip. 

reducing  the  number  of  special  accessories  and  parts  to  a  minimum. 
Much  time  and  care  have  been  devoted  to  the  perfection  of  all  the 
details,  -with  the  result  that  the  '"  Kingsway '"  system  may  be 
said  to  be  at  once  simple  in  design,  easily  installed,"  not  unsightlv, 
safe  in  operation,  and  moderate  in  cost.  A  special  feature,  or  rather 
lack,  is  that  the  varied  assortment  of  small  bolts  and  nuts  usually 


associated  with  surface  wiring  s^-stems  is  absent,  and  such  apparatus 
as  switches,  distribution  boards,  ceiling  roses,  &c.,  are  all  of  the. 
ordinary  standard  patterns.  The  contractor  is  therefore  able  to 
deal  with  a  large  volume  of  business  without  carrying  heavy  stocks 
of  manj'  special  fittings,  which  should  endear  the  "  Kingsway  " 
to  Irim. 

Details  of  the  System. 
Briefly,  the  "  Kingsway "   system   is  a  surface  wiring  system 
in  which  metal  sheathed  wire  and  cables  are  employed.     These 


f^ 


Fig.   3. — "Klxgsway"  Baikplate,  with  Wires  a>-d  Cox- 

NECTORS  IN   position,    SHOWING    METHOD    OF    BiNDlSG. 

cables  are  of  the  company's  well-known  class  fe.I.  grade,  lead- 
covered  cables,  manufactured  at  the  PireUi-General  Cable  Works, 
Southampton.  The  wires  are  fixed  to  the  walls  and  ceUings  by 
saddles  or  wiring  cHps.  All  connections  are  made  by  means  of 
insulated  connectors,  and  the  contmuity  of  the  metal  sheathing 
is  effected  by  continuity  chps  attached  to  a  special  back-plate. 
Joints  and  back-plates  are  covered  either  by  a  "Kingsway  " 
universal  junction-box  cover,  or  by  a  wood  pattrass. 

How  the  System  is  Made  Up. 

Details  of  the  various  components  can  be  seen  in  the  accompanying 
illustrations. 

Fig.  1  is  the  backplate,  wluch  is  of  stout  timied  brass.  It  is 
provided  with  a  centre  screw  which  acts  as  an  earth  terminal,  and 
also  as  a  fixing  for  either  the  "  Kingsway  "  junction  box-cover  or 


Fig.   4. — The  "Kingsway"   Univeksal  Junction-box  Cover. 

a  wood  pattrass.  Two  washers  and  a  clamp  nut  are  provided  to 
secure  the  contmuity  clips  and  two  large  and  two  small  holes  in  the 
base  allow  for  fixing  in  any  position. 

The  '■  Kingsway "  continuity  clip  (Fig.  2)  has  been  designed 
to  avoid  the  use  of  independent  binding  clamps  with  their  accom- 
panying troublesome  small  screws  and  nuts.  Only  one  size  of 
cUp  is  required  for  providing  adequate  binding  of  the  metal 
sheathing,  whether  the  cables  enter  the  junction-box  or  wood 
pattrass  ffom  the  side  or  back.  When  the  cable  enters  from  the 
side,  the  hole  nearer  the  end  is  threaded  on  to  the  centre  screw  of 
the  backplate.  For  back  entry  the  second  hole  is  used,  and  the 
overlap  broken  off. 

The  "  Kingsway "  universal  junction-box  cover  is  a  neat 
but    robust    stamping.      This   cover    can    be    easily   and  quickly 
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adapted,  without  the  use  of  special  tools,  for  any  number  of 
entries  up  to  four,  b_y  bending  upwards  and  inwards  the  tongues 
of  metal  formed  between  the  slits  in  the  wall.  Four  sets  of  three 
slits  are  provided,  allowing  for  single,  twin,  oi'  three-core  cable. 
A  milled  nut  is  provided  for  fixing,  and  is  permanently  attached 
to  the  cover  to  avoid  loss.  In  Fig.  3  is  shown  a  "  Kingsway  " 
backplatc  with  wires  and  connectors  in  position.  The  method  of 
binding  is  clearly  seen.     Fig.  4  shows  a  bo.\  complete  wth  cover. 

The  neat  wiring  clips  used  in  this  system  are  worthy  of  note. 
They  are  constructed  of  soft  tinned  brass,  the  fixing  hole  being 
countersunk,  so  that  the  heads  of  screws  or  fixing  pins  cannot 
project  above  the  surface  of  the  clip  and  cause  injury  to  the  metal 
sheathing  of  the  cable. 

The  Earthing  Bar. 

For  use  at  the  back  of  fuseboards,  multiple  switch  boards,  and 
otlier  positions  where  it  is  necessary  to  bond  several  cables 
together,  a  speeial  earthing  bar  is  recommended.  This  is  made 
of  stout  tinned  brass  strip,  the  comiections  being  made  by  means 
of  the  "  Kingsway "  continuity  clip,  which  is  attached  by  a 
flat-headed  countersunk  screw.  A  [substantial  terminal  ^vith  nut 
and  washers  is  provided  for  the  earth  coimection. 

Enough  has  been  said  to  outline  the  chief  teclinical  features  of 
this  system.  As  regards  its  possibilities  from  the  economic  stand- 
point, the  ease  with  which  the  "  Kings\\ay  "  system  can  be  handled 
and  installed  without  special  training  or  the  use  of  special  tools 
will  result,  it  is  claimed,  in  a  great  saving  of  time  and  labour. 

The  Henley  Wiring  System. 

The  Henley  system  (W.  T.  Henley's  Telegraph  Works,  Ltd.) 
hardly  needs  to  be  described  at  this  stage  of  its  history.  It  was 
introduced  in  1911,  but  has  since  been  considerably  improved  in 
detail.  The  system  comprises  two  main  classes  of  wires,  viz., 
"twin'"  and  "earthed  concentric."  The  earthed  concentric 
system  is,  of  course,  a  great  deal  cheaper  to  install  than  the  twin, 
but  it  is  practically  confined  to  buikiings  possessing  their  own 
generating  plants,  or  where  ciu'rent  is  supphed  tlirough  a  double- 
wound  transforme'r.  For  general  purposes  the  twin  system  is  the 
one  that  would  be  employed.  The  word  "  twin  "  is  perhajjs  rather 
misleading,  because,  although  twin  wire  would  most  commonly 
be  used,  single  and  tliree-core  cables  are  also  supplied.  All  single 
cables  are  of  circular  section,  and  the  twin  and  three-core  cables 
are  of  flat  section. 

The  Henley  system  comprises  all  the  accessories  rcquiied  for  in- 
stallation, such  as  fixing  clijjs  and  saddles,  earthing  clips,  bonding 


The  connecting  block  inside  is  made  from  a  practically  unbreak- 
able insulating  material  in  which  heavy  brass  terminals  are 
embedded.  The  binding  screws  of  the  terminals  are  seU-oentering, 
and  can  be  placed  in  position  very  easily. 

The  box  has,  in  fact,  been  designed  by  practical  wiremen  having 
a  full  knowledge  of  \\\\a.%  is  actually  needed  for  quickness  and 
security  in  jointuig,  and  it  should,  therefore ,  help  further  to  cut 
down  the  already  low  time  taken  in  installing  the  Henley  wiring 
system.     The  whole  box  is  neat  and  substantial. 

The  J.  &  P.  System. 

The  J.  &-  P.  system,  produced  of  course  by  Johnson  &  Phillips, 
is  beautifully  simple.  The  manufacturers  "have  eliminated  every 
comphcation  and  have  reduced  the  number  of  accessories  to  the 
minimum.  This  does  not  mean  that  anytliing  is  lacking.  On  the 
contrary,  the  system  is  abolutely  complete.     But  it  does  mean  that 


the  J.  &  P.  System  is  smgiilarly  free  from  special  devices^and  tools. 
A  reference  to  the  J.  &  P.  price-list  will  bear  out  this  contention. 
This  characteristic  is  obviously  an  advantage,  since  it  tends  to 
reduce  the  time  and  cost  of  installation. 

The  J.  &  P.  System  cannot,  however,  entirely  avoid  the   charge 
of  specialization.     There  is  one  special  feature — the  bonding'fixture 
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clamps,  bonding  strips,  &c.,  One  or  two  special  features  may, 
however,  be  described.  There  is  the  "Novel"  switch.  This  is  for 
use  in  cases  where  it  is  desired  to  loop  at  the  switch.  The  ordinary 
switch  can  orily  be  employed  for  this  purpose  when  in  conjunction 
with  a  porcelain  connector.  The  "  Xovcl "  switch  has  three 
terminals,  and  may  therefore  be  used  without  an  extraneous 
connector. 

The  "Super"  Tee  Box. 

Another  item  of  interest  to  those  who  study  ai)])earances,  is  the 
"Super"  Tee  Box  (see  Fig.  5).  This  is  small  and  neat  and  may 
be  fixed  on  the  surface  of  any  room  without  shocking  the  esthetic 
susceptibilities  of  the  most  exigeant  housewife. 

The  points  of  advantage  connected  with  this  box  are  claimed  to 
be  as  follows :  One  .screw  holds  the  cover  on  so  ensuring  ])erfect 
bonding  at  all  outlets.  The  screw  head  is  always  fixed  in  the  cover 
— whether  the  cover  is  on  or  not — and  it  cannot  be  lost.  The 
screw  head  is  self-centering  and  automatically  fintls  the  threaded 
stud  which  is  permanently  fixed  to  the  liase  of  the  box,  and  which 
passes  through  a  central  hole  in  the  insulating  block  inside  the  box. 
The  screw  head  cannot  be  tightened  >mtil  the  cover  is  in  it?  correct 
position.  A  lip  and  slot  fitting  at  the  top  of  the  box  ensures  the 
cover  being  fitted  in  the  correct  position  and  makes  it  easy  to  get  it 
there.     In  fact,  it  could  be  done  in  the  dark. 

It  should  also  be  noted  that  the  cover  forms  a  spring  washer  grip 
on  the  screw  head  and  prevents  subsequent  loosening  by  vibration. 


{see  Fig.  6).  This  consists  of  a  bonding  ring  and  clips.  To  fix,  the 
tail  of  the  clip  (Pig.  7)  is  simply  inserted  in  the  slot  in  the  ring, 
the  cable  jjlaced  under  the  clip,  and  the  notched  end  of  the  latter 
pushed  under  the  screw  head.  The  screw  is  then  tightened  up 
and  the  cable  sheathing  is  thus  securely  held,  and  absolute  con- 
tinuity achieved.  A  perfect  bond  in  a  fraction  of  a  minute — a 
feat  beyond  the  powers  of  the  most  rapid  and  irreverent  registrar ! 
It  is  interesting  to  note  that  several  recent  wiring  contracts, 
in  wliich  the  J.  &  P.  Wiring  System  has  been  specified,  have  been 
booked  at  a  price  of  2.5s.  jier  point — a  figure  at  least  40  per  cent. 
below  the  lowest  tender  for  screwed  tubing,  and  considerably  below 
the  price  for  slip  conduit. 

The  St.  Helen's  C.T.S.  System. 

C.T.S.  cables,  endeared  to  the  readers  of  electrical  journals  by  the 
quaint  conceits  of  the  St.  Helen's  Cahle  Company's  Director 
of  Propaganda,  are  the  basis  of  what  is  undoubtedly  the  simplest 
of  all  the  wiring  systems  that  ever  adorned  the  interior  surfaces  of 
Ijuildings. 

There  is  no  need  to  inention  in  detail  the  merits  of  cab-tyre 
sheathing.  It  is  impervious  to  almost  every  sort  of  fluid,  and 
affords  ample  i)rotection  to  the  conductors.  Since  there  is  no 
metal  covering,  cartliing  and  all  the  troubles  of  continuity  and 
bonding,  are  entirely  absent  from  the  St.  Helen's  System,  C.T.S. 
cable  can  be  run  like  bell  wire,  but,  unlike  the  bell  wire  of  common 
experience,  it  is  extraordinarily  duraWe.     C.T.S.  cable  is  usually 
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run  on  the  surface,  but  it  can  be  buried  beneatii  jilaster,  under- 
ground, or  below  floor  boards  without  further  protection. 

The  usual  method  of  cleating  is  by  means  of  lead  strips  about 
3/S  in.  wide  and  1/16  in.  tluck,  which  can  be  obtained  in  coils 
and  cut  with  a  penknife  mto  convenient  lengths.  Ordinary  ready- 
made  clips  are  also  quite  suitable.  For  protection  against  nails, 
a  patent  ebonite  covering  strip  is  supplied.  Under  normal  con- 
ditions any  ordinary  fittings  may  be  used  with  C.T.S.  cable,  but  for 
use  in  chemical  works,  dye  works,  breweries,  .S  c.,  the  patent 
''U-Seal"   corrosion-proof  fittings   have   been   designed. 

Many  notable  buildings  are  wired  with  C.T.S.  cable,  the  Houses 
of  Parliament  for  one.  Corrosion-jiroof  fittings  were  not  used  in 
this  installation. 

The  Ediswan  House-Wiring  System. 

The  characteristic  feature  of  the  Ediswan  ^\'u■ing  System,  of 
which  we  gave  full  details  a  short  time  ago,*is  the  bonduig  ring 
(see  Fig.  3)  for  the  purpose  of  connecting  together  the  metal  sheatliing 
of  the  cable  at  all  ceiling  roses,  smutches,  or  other  fittings.  It  is 
made  of  soft  tinned-brass  in  wliicli  there  are  four  slits,  the  sides 
of  which  are  formed  so  as  to  allow  the  metal-covered  cable  to  pass 
through.  The  outer  and  imier  diameters  of  the  bonding  ring  are 
the  same  as  the  outer  and  imier  diameters  of  the  block,  and  the 
blocks  are  supphed  with  grooves  to  fit  the  bonding  ring  and  cable. 
When  the  block  is  screwed  dowii  in  the  ordinary  manner,  the  cable 
is  gripped  on  both  sides  by  the  bondmg  ring,  and  perfect  electrical 
contact  is  made.  Xo  small  screws  and  nuts  are  required  ;  the 
necessary  bonding  is  obtained  simply  by  screwing  down  the  wood 
block  bj'  means  of  the  usual  wood  screw  tlirough  its  centre.  It 
is  always  possible  when  inspecting  the  completed  work  to  see 
whether  the  bonding  ring  has  been  properly  inserted,  as  the  edge 
and  the  turned-up  portion  are  visible  at  the  sides  of  the  block. 

For  back-entry,  instead  of  insertmg  the  cable  itself  through  the 
sht  in  the  ring,  a  wing  of  lead  should  be  turned  back  from  the 
cable  and  inserted  in  this  slit.  A  plam  block  is  then  used 
and,  when    screwed     home,    presses    the    lead    and    ring     tight 


insulation  is,  of  course,  less  expensive  than  rubber  insulation, 
and  the  Prescot  .system  has,  therefore,  a  distinct  price  advantage 
over  other  systems. 

The   fittings   and   accessories   included   in  the   Prescot    system 


Fig.  8. — Ediswan  Boxdixg  Eiso  and  Block. 

t9gether.  If  there  are  both  side  and  back-entry  cables  to  the 
same  block,  a  block  with  the  requisite  number  of  gi-ooves  for  the 
side-entry  cables  only  is  used,  and  the  spare  ways  in  the  bonding 
ring  are  employed  for  gripping  the  lead  of  the  back-entry  cables. 

Another  feature  of  the  Ediswan  system  is  the  cable  fixer, 
which  takes  the  place  of  the  clips  and  saddles  used  in  other  systems. 

The  Ediswan  cable  fixer  gives,  it  is  claimed,  the  ideal  support  ; 
the  cable  is  held  by  a  lead  strap,  but  the  mechanical  weakness 
usuaUj'  associated  with  lead  saddles  is  non-existent.  A  lead 
strap  is  passed  round  the  cable,  a  bronzed  cap  fitted  over  the  ends, 
and  the  whole  nailed  or  screwed  to  the  wall  or  ceiling.  The  cable 
is  securely  held  without  any  possibOity  of  the  head  of  the  nail  or 
screw  being  pressed  against  it ;  there  are  no  projecting  edges  of 
metal ;  and  the  minimum  time  is  occupied  in  fixing. 

For  vertical  runs  and  on  ceilings,  the  straps  should  be  used  with 
the  heads  on  alternate  sides  of  the  cable  to  secure  the  firmest  fixing, 
or  the  strap  may  be  used  as  a  saddle  with  a  cap  at  each  end. 

The  Prescot  Wiring  System. 

The  Prescot  Wiring  System  (British  Insulated  &  Helsby 
Cables  Ltd.)  presents  an  interesting  departure  from  ordinary 
methods  of  manufacture.  Metal-sheathed  cables  and  (more  or  less) 
usual  fittings  are  employed,  but  the  wires  are  paper  insulated. 
Paper  insulation  has,  of  course,  proved  its  value  for  street 
service  work,  and  there  seems  (and  uideed  is)  no  good  reason  why  it 
should  not  be  equally  suitable  for  internal  wiling.  As  a  matter 
of  fact,  the  Prescot  system  is  very  widely  employed  in  the  North 
of  England,  and  some  of  the  largest  housing-schemes  are  wired 
throughout  -nith  paper-insulated  t\vin  lead-covered  cable.  In 
one  northern  town,  for  example,  over  80  per  cent,  of  the  private 
consumers  have    had  their    houses  wired  on  this  system.     Paper 
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Fia.  9. — Pkescot  Sealing  Base  for  Switch  or 
Ceiling  Rose. 

comprise  jomt  boxes,  tees,  switch  and  ceiling  roses,  bases  provided 
with  bonding  device  and  distribution  boxes.  A  view  of  the  standard 
base  is  given  in  Fig.  9. 

Simplex  "  Terra-Grip  "  Continuity  System. 

The  Simplex  "Terra-Grip''  continuit}-  sy.stem  has  been 'intro- 
duced to  provide  an  inexpensive  means  of  effecting  ample  and 
permanent  electrical  conductivity  in  fight  gauge  unscrewed  conduit 
installations.  In  fact,  it  is  stated  that  an  installation  erected  on 
this  system  costs  but  little  more  than  one  on  the  plain  socket 
joint  sj'stem. 

Each  outlet  of  every  fitting  has  a  drilled  and  tapped  boss  for 
housing  a  steel  screw  of  the  formation  shown  in  Fig.  10.  After 
the  conduit  is  inserted  mto  the  outlet  of  the  fitting,  the  screw  is 
driven  home,  and,  by  vhtue  of  its  structure,  the  cup-shaped  nose 
of  the  screw  on  making  contact  ivith  the  condiut  expands,  as  shown 
in  Fig.  11.  In  expanding  the  enamel  is  automatically  scraped 
off  the  conduit,  thus  ensuring  a  degree  of  continuity  which  otherwise 
could  only  be  obtained  by  actully  scraping  off  the  enamel  before 
insertion.  Further,  the  expansion  of  the  cup-shaped  nose  auto- 
matically locks  the  screw  in  position,  thus  makmg  it  impossible  to 
loosen  under  \ibration.  This  constitutes  a  very  important  advan- 
tage of  the  "  Terra-Grip "  continuity  system,  and  is  a  feature 
due  solely  to  the  peculiar  formation  of  the  screw  employed. 

Where  alterations  or  extensions  are  required,  it  is  a  comj)aratively 
easy  matter  for  the  ""  Terra-Grip  "  screws  to  be  withdrawal,  the 
peculiar  formation  of  the  cup  extension  piece,  which  flattens  when 
the  initial  pressme  is  exerted  for  driving  the  screw  home,  permitting 
of  this.  On  reversing  the  tuin  of  the  screw  the  cup-shaped  portion 
partiaUy  reforms,  and  is  sufficient  to  aUow  the  screw  to  be  withdi-awn. 
Alternativel}',  the  action  is  that  the  flattened  cone  parts  at  the 
thinnest  portion  of  the  waU,  leaving  a  steel  rmg  interposing  between 
the  fittmg  and  the  conduit.  The  screw  end  is  then  easily  removed, 
and  the  conduit  can  be  withdrawn  by  extending  sufficient  pressure 
in  order  to  remove  the  detached  portion  of  the  continuity  device. 

Conductivity  tests  on  "  Terra-Grip  "  junctions  have  been  carried 
out  by  the  Electrical  Engineering  Department  of  the  University 
of   Birmingham,    by   measuring   the   jjotential    drop   in   millivolts 


across  a  number  of  conduit  "'  Terra-Grip "  junctions  in  series. 
Currents  up  to  40  A  were  passed  thiough  the  conduit  and  junctions, 
and  the  average  resistance  per  junction  was  found  to  be  only  three 
ten-thousandths  of  an  ohm,  thus  proving  the  remarkably  good 
conductivity  of  tliis  type  of  junction. 

While  no  practical  experience  with  this  system  extending  over 
a  considerable  period  has  so  far  been  obtained,  it  has  been  employed 
in  many  recent  installations,  and  has  given  entire  satisfaction  to 
date. 

A  minor  advantage  not  referred  to  above  is  that  there  is  no 
weakening  of  the  wall  of  the  fitting  m  obtaming  contmuity ; 
actually  the  boss  housing  forms  a  strengtheniag  point. 
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The  "Stannos"  System. 

The  ".Stannos"  System  of  wirint;,  introduced  by  Siemens 
Brothers  &  Cojitasv,  was,  as  is  well  known,  the  earliest  metal 
cased  wiring  system  to  find  adojition  to  any  extended  degree. 
It  is  the  only  system  in  which  the  outer  protective  sheathing  is 
composed  entirely  of  copper.  It  can  be  installed  verj'  economically 
and  inconspicuously  and  where  concentric  wiring  is  em- 
ployed only  a  single  sheathed  conductor  need  be  run  from    each 


Fig.  12.— The  "Staxsos"  Clip  in  Use. 

point.  Moj-eover,  the  fact  that  the  outer  protective  .sheathing  is 
in  close  contact  with  the  insulation  gives  this  system  the  quality 
that  for  a  given  size  of  conductor  the  overall  djameter  is  smaller 
than  a  conductor  of  equivalent  area  in  most  other  systems  of 
surface  wiring  without  detracting  from  its  protection  against 
mechanical  injury  and  damp.  Its  flexibility  may  also  be  noted 
in  its  favour. 

A  point  of  considerable  importance  in  considering  the  question  of 
wiring  on  the  "  Stannos "'  system   is  that  under  conditions  wliich 


Fig.  13.— The    Joist    Box,  Showing    Cojiponent    Paets   axu 
Method  of  Jointing  Single  Wire  Circuit. 

prevail  in  many  installations  (e.g.,  where  an  earthed  return  can  be 
employed)  the  outer  sheathing  of  a  -  Stannos  "  wiie  may  be  used 
as  such  a  return,  and  in  fact  tliis  property  was  taken  largely 
into  consideration  at  the  time  the  "  Stannos  ''  system  was  designed. 
It  follows,  therefore,  that  when  used  in  tliis  manner  one  "  Stannos  " 


are  jjrovided.  The  installation  of  these  fittings  requires  no  greater 
skill  than  is  necessary  in  the  case  of  those  accessories  of  a  similar 
cliaracter  which  are  employed  when  either  conduit  or  wood  casing 
is   used. 

The  '■  Stamios  "  .System  of  wiiing  is,  it  is  claimed,  proof  against 
the  attacks  of  rats  or  mice,  and  is  therefore  eminently  suitable  for 
use  in  warehouses,  store  rooms  and  old  premises.  If  desired,  the 
installation  of  "  Stamios  ''  can  be  carried  out  in  such  a  manner 
that  the  «hole  installation  is  absolutely  waterjiroof,  and  in  support 
of  this  statement  the  fact  may  be  stated  that  many  miles  of 
'■  iStamios  '"  wire  have  been  erected  in  the  open  with  no  further  pro- 
tection than  a  coat  of  paint  appUed  once  every  three  or  four  years. 

"  Staimos  "'  wire  is  installed  easily  and  quickly  and,  as  already 
stated,  it  may  be  bent  to  conform  with  the  architectural  outlines 
of  the  surface  over  which  it  is  run  ;  it  does  not  .sag  when  carried 
across  ceilings  or  along  walls,  it  can  be  buried  in  jjlaster  without 
further  protection,  and  in  suitable  soil  it  may  be  laid  direct  in  the 
earth. 

The  illustrations  (Figs.  12  and  13)  show  the  methods  adopted 
for  obtaining  continuity  and  also  one  form  of  clip  employed 
for  the  attachment  of  the  wires  to  the  building,  as  well  as  the 
watertight  tee  joints  for  use  in  positions  where  such  protection  is 
required. 

The   Glo-clad  Wiring   System. 

The  Glo-clad  System  (\V.  T.  Glover  &  Company,  Ltd.)  employs 
a  rubber  insulated  cable  sheathed  with  a  lead-alloy  which  is  harder 
and  stronger  than  pure  lead.  Glo-clad  cables  are  supplied  in 
single  and  twm  tj^es,  together  with  a  complete  range  of  accessories. 
Continuity  is,  of  course,  an  essential  feature  in  all  metal-sheathed 
wu-ing  systems.  In  the  Glo-elad  System,  however,  the  designers 
have  combined  continuity  with  watertightness. 

At  all  junctions  and  terminals  the  Glo-clad  cable  is  bonded  and 
sealed  by  means  of  an  internally  screwed  brass  gland  fixed  in  a 
watertight  iron  box.  Sectional  views  (Fig.  14)  of  this  gland 
are  shown,  fiom  which  it  will  be  seen  that  intimate  bonding  is 
obtained  by  screwed  contacts  and  that  watertightness  is  secured, 
first  by  screwmg  the  gland  into  the  box,  next  bj'  screwing  the 
gland  back  along  the  cable  sheath,  and,  finally,  by  means  of  a 
gasketted  locknut  which  completes  the  water  seal.  No  plumbing 
work  is  involved,  and  neither  flame  nor  soldering  iron  is  needed. 
WTien  iiLstalled  in  an  acid-laden  atmosphere  these  glands  are 
enclosed  and  painted,  and  the  Glo-clad  cable  is  provided  with 
additional  protection  in  the  form  of  an  acid  resisting  braid. 

The  only  special  tool  required  is  the  Glo-clad  die  holder 
(the  dies  themselves  being  of  the  standard  "  card "   type),  but 


Drawing  the  cable  through  the  gland. 


Correct  position  oj  the  screwed  cable  within  the  gland. 


dahd  screivec/ 


Gland  screwed  hack  along  the  cable  sheath. 
Fig.    11 — The    Glo-clau   Gland,  Showing    Method  or   Attachment. 


wire  only  need  be  run  over  each  circuit,  thus,  it  is  claimed,  effect- 
ing a  saving  in  both  material   and   labour. 

In   order   to   ensure   uniformity   tliroughout   the  whole  circuit, 
certain  fittings  of  simple  design  and  capable  of  easy  installation 


attention  is  also  directccl  to  the  Glo-clad  stripping  tool,  wliich 
was  described  in  our  issue  of  June  24th,  1921.  This  provides  a 
<le3irable  alternative  to  the  more  dangerous  pocket-knife  method 
of  trimming  cables. 
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Thie  "Baby  Spot"— A  Miniature   Projector 
with  a  Hundred  Uses. 

An  entirely  new  production  of  considerable  importance  isjthe 
■■  Baby  Spot" — a  miniature  spotlight  projector— shown  herewith, 
and  manufactured  by  the  British  Thomson-Houston  Company, 
Ltd.  It  is  intended  to  meet  the  demand  foi-  a  spot  lamp  equip- 
ment for  use  with  gas-filled  concentrated  filament  lamps. 

Desiimed  primarily  for  theatre  hghting,  the  "  Baby  Spot "  can 
be  used  in  many  other  fields  of  lighting  work.  For  instance,  it 
is  eminently  suitable  for  the  spot  lighting  of  special  articles  in  store 


The  "Osglim"  Lamp. 


The  ■'  Osglim  "  lamp,  which  is  fully  described  in  a  new  leaflet 
issued  by  the  General  Electric  Company,  presents  a  success- 
ful and  "interesting  solution  to  the  problem  of  producing  electric 
lamps  of  really  low  candle-power  and  current  consumption  for  use 
on  ordinary  lighting  circuits.  For  such  purposes  as  night  lights, 
visual  indicators,  &c.,  on  pressures  of  200  V  and  over,  the  choice 
has  hitherto  been  between  the  20  W  metal  filament  lamp,  and  the  5  or 
8  c.p.  carbon  lamp  consuming  more  than  20  W.  "  Osglim  "  lamps 
consume  5  W  as  a  ma.ximum,  and  produce  a  light  which,  although 
of  low  intensity,  is  amply  sufficient  for  the  purposes  mentioned. 
Tlie  lamps  are  obtainable  in  two  standard  ratings,  for  200  to  220  V 
and  221  to  520  V  circuits.  The  patents  covermg  these  lamps  are 
jointly  owned  by  the  British  Tho.mson-Houston  Company  and  the 
General  Electric  Company. 

.^n  entirely  new  principle  in  lamp-making  is  involved  in  the 
design,  which  consists  essentially  of  two  metal  electrodes  sealed 
into  a  glass  bulb  containing  rarified  neon  gas.  These  electrodes  are 
connected  to  an  electric  circuit  (either  d.c.  or  a.c.)  by  a  bayonet 
cap  and  b.c.  holder  in  the  ordinary  manner.  The  potential  differ- 
ence between  anode  and  cathode  produces  an  electrical  discharge 
across  the  rarified  gas,  and  as  a  result  of  the  ionic  bombardment  a 
glow  of  a  characteristic  reddish-orange  colour  is  produced  ^as  a 
luminous  haze  surrounding  the  cathode.  The  construction  of  the 
lamp  is  simple,  and  the  absence  of  filament  does  away  with  the 
weakest  part  of  an  electric  lamp.  The  mechanical  strength  is  there- 
fore very  great,  being  limited  only  by  the  strength  of  the  glass  bulb. 
Two  patterns  are  made  :  The  "  letter  "  type  has  the  cathode 
in  the  form  of  a  block  letter,  numeral,  or  simple  device  about  1|  in. 
high.  This  is  principally  used  in  simple  designs  for.  displaying 
a  word  or  words,  which  are  claimed  to  be  nearly  as  conspicuous  in 
daylight  as  in  the  dark.  The  other  type,  which  we  illustrate,  is  for 
use  whei-e  merely  an  indica/tor  or  safety  light  is  required,  has  the 
cathode  with  a' thick  wire  spiral  wound  roughly  into  the  shape 
of  a  beehive.  The  glow  is  produced  both  on  direct  current,  when 
the  cathode  only  shows  the  glow,  and  on  alternating  current  when 
both  electrodes  are  luminous.  Some  modifications  are  introduced 
into  the  direct-current  lighting  lamps,  however,  which  make  them 
less  effective  on  alternating  current,  so  that  in  practice  two  separate 
types  of  this  pattern  lamp  are  made.  The  letter  lamps  are  ma;de 
suitable  for  use  on  either  kind  of  current. 

The  lighting  lamps  are  primarily  intended  for  dim  illumination. 
They  make  excellent  night-lights  in  nurseries,  sick  rooms,  and 
hospitals,   and   may   be  used  for  all-night   illumination  of  corridors 


General  View  of  B.  T-H  " '^.-.by  Spot.' 


wi;idoT\'S,  and  for  the  illumination  of  cinema  corridors,  clock  faces, 
indicators,  small  posters,  signs,  &c. 

Although  its  total  weight,  including  brackets,  is  only  5  lb.  11  oz., 
it  is  very  strongly  constructed.  The  body  is  of  sheet  steel,  enamelled 
dull  black,  and  the  component  parts  comprise  a  mirror  glass- 
reflector,  with  copper  back,  painted  with  elastic  enamel,  focussing 
device,  porcelain  holder,  lens,  and  universal  bracket.  The  reflector 
is  of  such  radius  that  light  reflected  therefrom  reaches  the  lens 
at  the  same  angle  as  light  given  direct  from  the  filament.  The 
lens  is  plano-convex  in  form,  and  4  in.  in  diameter,  and  is  so 
arranged  as  to  give  a  parallel  beam  with  the  lamp  in  focus  and  a 
wide  beam  when  the  lamp  is  moved  forward.  By  loosening  the 
wing  nut  on  the  underneath  portion  of  the  body,  the  lamp  can  be 
■  moved  forwards  or  backwards  according  as  a  "  spotting "  or 
"  flooding"  effect  is  desired.  This  wing  nut  secures  both  reflector 
and  lamp  in  any  desired  position. 

The  apparatus  is  extremely  compact,  and  is  thoroughly  well 
ventilated.  A  shde  is  fitted  in  front  of  the  lens  so  that  colour 
mediums  may  be  used  when  required.  This  slide  attachment  is 
so  arranged  that  it  in  no  way  interferes  with  the  beam  of  Ught. 
By  a  single  operation,  the  colours  can  be  changed  as  desired  in  a 
few  moments. 


Nottingham  Electricity  Extensions. 

A  lui  ther  sum  (if  £40  000  is  required  by  the  Nottingham  Electri- 
city Committee  for  supply  mains  and  services,  and  £10  000  for 
meters.  The  £30  000  authorised  to  be  borrowed  in  December  last 
for  underground  mains  and  service  connections  has  been  spent,  and 
further  capital  is  urgently  required  for  extensions  of  mams.  The 
committee  have  already  laid  extra  high-tension  mains  for  supplying 
various  factories  and  for  the  first  and  second  sections  of  the  Sher- 
wood housing  scheme,  in  addition  to  ordinary  extensions.  The 
£40  000  now  recjuired  is  for  general  extension  of  mains,  transformers, 
and  switch  gear  in  connection  with  the  high-tension  mains  already 
laid,  and  for  increasing  the  area  of  two  feeders  supplying  the  Sher- 
wood-street and  Derby-road   districts. 
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The   "Osglim  '   Lamp. 

in  hotels,  ships,  &c.  On  account  of  their  low  current  consumption 
and  distinctive 'light,  they  are  satisfactory  and  economical  as  pilot 
lights,  circuit  indicators  on  switchboards,  &c.  For  illuminated 
advertising  the  letter  lamp  has  a  wide  field  of  application,  not 
only  on  account  of  the  nature  of  its  design,  but  also  because  of  the 
small  amount  of  current  it  consumes.  The  G.E.C.  have  designed 
an  attractive  range  of  signs  for  use  with  these  lamps.  A  universal 
adjusting  device  is  fitted  to  each  lampholder  so  that  individual 
lamps  may  be  turned,  raised,  or  lowered  to  bring  them  into  correct 
alignment. 
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Window   Displays. 

A  feature  of  the  General  Electric  Company's  autumn  sales  cam- 
paign is  the  attractive  window  displays  which  the  company  are 
offering  to  loan  to  their  clients.  We  have  seen  some  of  these  displays 
exhibited  in  the  windows  at  Magnet  House,  Kingsway.  and  they 
combine  the  merits  of  novelty  and  good  taste  with  exceptional 
publicity  value.  That  designed  to  advertise  Osr.^m  Lamps  is  shown 
in  the  accompanying  illustration.  It  consists  of  a  back  cloth  and 
various  pieces  of  beautifully  painted  and  shaped  scenery,  depicting 
a  winter  scene  in  an  old  English  village,  and  is  intended  to  carry 
home  the  appeal  of  the  comfort  and  attractiveness  of  good  lighting 


Legal   Intelligence, 
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by  Osram  lamps.  By  means  of  hidden  lamps  the  windows  in  the 
model  houses  may  be  illuminated,  thus  adding  greatly  to  the  realism 
and  attractiveness  of  the  display.  As  the  whole  apparatus  is  very 
simple  in  design,  and  can  be  erected  in  a  short  space  of  time  without 
any  special  knowledge,  the  company's  offer  should  appeal  to  all 
interested  in  the  sale  of  lamjis.  A  limited  number  of  these  displays 
are  available  for  loan,  application  for  which  should  be  made  on  the 
special  form  attached  to  leaflet  O.S.  2  619,  which  also  gives  full 
details  and  instructions  for  erecting.  These  leaflets  are  being  mailed 
to  the  trade,  but  additional  copies  can  be  obtained  on  application  to 
Magnet  House,  Kingsway,  or  to  any  of  the  company's  provincial 
branches.  -, 


The  Mark  II  Bungalyte. 

The  illustration  given  belo%v  shows  the  latest  type  of  Bungalyte, 
manufactured  and  specially  designed  by  Arthur  Lyon  &  Company 
for  bungalow,  houseboat,  and  cottage  owners,  &c. ,  who  require  a 
small  plant  at  a  reasonable  outlay.  The  Bungalyte  comprises  a 
generating  set  with  six-,  ten-,  or  fifteen-light  battery,  at  a  cost  of 
£105,  £110,  and  £116  net  respectively.  The  engine  is  of  the  four- 
stroke   type,    air-cooled,    flywheel-governed,    1^   h.p.,    with    a   large 


silencei'  and  lever  incchani.al  starter.  The  dvnamo  ha.s  a  rating  ojf 
350/450  W  at  25/35  V  when  running  at  1  750  revs,  per  min.  The 
switchboard  is  e(|uipped  with  an  automatic  batterv  cut-out,  switch 
and  fuses,  ammeter  and  voltmeter,  and  field  regulation  for  final 
charge.  The  engine  consume.s  one  gallon  of  petrol  per  ten  hours  on 
a  300  W  load.  Only  two  or  three  drops  of  lubricati»g  oil  are  used 
per  minute.  The  dimensions  of  the  set  are  28  in.  bv  18  in.  bv  21  in., 
and  the  net  weight  is  90  lb.  "  " 


DAMAGING  A  SAFETY  LAMP. 

At  Mansfield  last  week  a  charge  against  Geo.  Langtou,  an 
employee  of  the  Warsop  Main  Colliery,  for  damaging  an  electric 
safety  lamp,  was  dismissed  owing  to  lack  of  evidence. 

The  evidence  for  the  prosecution  was  that  the  lamp  was  issued  to 
defendant  in  good  condition,  and  at  the  end  of  the  shift  it  was 
returned  by  someone  else,  and  defendant  returned  another  lamp. 
The  lamp  was  found  to  be  damaged  in  two  or  three  ways.  Defen- 
dant explained  that  as  the  lamp  did  not  bui'n  very  well  he  turned 
it  upside  down  and  bumped  it  against  the  roof  and  the  floor. 

The  defence  was  that  it  was  essential  that  Langton  should  have 
a  good  lamp  for  his  work.  When  the  lamp  was  issued  to  him  he 
found  that  the  light  was  dim,  and  the  corporal  changed  it  for  him. 
and  then  the  lamp  passed  on  to  a  third  man. 

TRAVELLER  AND  HIS  COMMISSION. 

In  the  Shoreditch  County  Court,  on  Monday,  the  Weston  Electric 
Lamp  Company  sued  Mr.  A.  Stuart,  of  Eamsgate,  a  dealer  in 
lamps,  &c.,  to  recover  £20  lis.  Id.  for  goods  sold  and  delivered. 
Defendant  admitted  £5  8s.  Id.  only. 

Mr.  A.  E.  Robinson  {for  plaintiffs)  said  the  amount  was 
£63  13s.,  and  credit  had  been  given  to  defendant  for  commission 
on  sales  to  the  amount  of  £42  Is.  lid.,  leaving  the  balance  claimed. 
Defendant  was  not  entitled  to  commission  on  retui-ned  or  unpaid  for 
goods  and  that  was  the  dispute. 

Judge  Cluer  pointed  out  to  defendant  that  if  there  was  a  dispute 
he  should  have  put  in  a  counterclaim. 

Mr.  Harry  Fenniman,  sales  manager  to  plaintifis,  said  there  was 
no  dispute  that  goods  had  been  supplied,  but  defendant  wanted 
more  commission  than  he  was  entitled  to;  they  only  paid  on  cash 
received.  They  had  deducted  £15  2s.  lid.  for  commission  on 
returned  goods  and  bad  debts,  but  defendant  seemed  to  think  he 
had  been  treated  badly. 

Defendant  asked  witness  :  "  Did  you  not  say  you  were  manufac- 
turers of  these  electric  lamps?  "  Witness  :  "  Certainly  not;  we  are 
not  manufacturers." 

Defendant  said  the  whole  trouble  was  that  they  would  send 
lamps  from'  five  or  six  manufacturers  in  one  consignment,  some 
of  them  inferior,  and,  of  course,  they  were  rejected.  However. 
witness  strongly  denied  that  this  had  ever  occurred.  Judge  Cluer 
told  defendant  that  it  hardly  concerned  the  case  as  to  whether 
the  lamps  were  inferior  or  not.  Where  goods  had  not  been  accepted 
by  the  buyer  the  defendant  could  not  expect  to  draw  commission. 
There  would  be  a  verdict  for  plaintiffs  for  £20  lis.  Id.  and  costs. 

Electrical   Trades   Benevolent   Institution. 

Sir  Tom  0.  Callender,  who  will  preside  over  the  Annual  Festival 
of  the  Electricalv  Trades  Benevolent  Institution  on  the  26th 
inst. ,  has  issued  an  appeal  for  contributions  to  the  funds  of  the 
institution.  Sir  Tom  points  out  that  the  primary  object  of  the 
institution  is  to  grant  pensions  to  those  members  who  may  fall  on 
evil  days,  the  funds  being  provided  out  of  income  from  invest- 
ments. As  this  is  only.  £650  per  annum,  the  amount  available  for 
distribution  is  very  limited.  In  addition,  the  institution  gives  help 
to  certain  others  in  the  electrical  industry  who  find  themselves  in 
temporary  distress.  The  value  of  such  prompt  aid  in  the  hour  of 
need  is  incalculable,  and  much  real  assistance  has  been  given  in 
this  manner.  He  concludes  with  a  special  appeal  for  liberal  contri- 
butions on  the  present  occasion.  Further  particulars  may  be 
obtained  from  the  hon.  secretary,  ilr.  F.  B.  0.  Hawes.  18  and  21. 
Park-mansions.  Vauxhall  Park;  South  Lambeth-road.  S.W.   8. 


Industrial  League    Lectures. 

On  Wednesday  last  the  Industrhl  League  and  Counitl 
Inaugurated  its  winter  session  with  an  instructive  lecture  by  Mr. 
Ernest  J.  P.  Benn,  C.B.E.,  on  ■  The  Capitalistic  System."'  An 
important  series  of  weekly  lectures  on  .subjects  relating  to  industry 
and  commerce  have  been  arranged.  The  lectures  are  followed  by 
debates,  in  which  members  of  the  audience  are  invited  to  participate. 
This  has  been  the  practice  hitherto  adopted  by  the  League  with 
such  beneficial  results  from  the  point  of  view  of  educational  propa- 
ganda in  relation  to  industrial  questions.  By  this  means  large 
audiences  were  attracted  to  the  lectures  given  in  Caxton  Hall  last 
winter,  and  it  is  hoped  that  similar  success  will  attend  the 
series  arranged  for  the  next  few  months. 

On  the  12th  inst..  Sir  Harry  Brittain,  K.B.E.,  M.P.,  will  preside 
over  the  meeting,  at  which  Mr.  C.  Jesson,  M.P.,  will  lectiu'e  on 
"  The  Importance  to  the  Worker  of  Initiative  and  Enterprise." 
This  will  he  followed  on  October  19  by  Mr.  E.  W.  Petter,  on 
■  Ecc.noniic  Axioms  of  Industry,"  and  on  October  26,  Mr.  E.  W. 
Muiidy.  B.A.,  will  lecture  on  "  Profit  Sharing  and  the  Coal 
Sultlenient." 

The  first  smoking  concert  of  the  season  of  the  Electro-Harmonic 
SociETV  will  be  held  in  the  Great  Hall,  Cannon-street  Hotei,  on 
Friday  next.  Oct.  14,  at  eight  o'clock. 

The  State  Transit  Commission,  which  has  been  investigating  the 
financial  position  of  the  Xew  York  City  tramways,  elevated  and 
underground  railways,  recommomds  the  adoption  of  municipal  owner- 
.ship  of  the  undertakings.  There  are  few  municipal  councils  in  the 
States  operating  public  utilities,  and  it  is  doubtful  if  the  recom- 
mendation win  be  adopted. 
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Electricity   Supply. 

Ths  Welwyn  Garden  City,  which  now  has  a  popuktion  of  800, 
has  electricity  and  gas  supplies. 

Durinf  the  week-end  Guildford  Corporation  took  over  the  under- 
taking o1  the  Guildford  Electricity  Supply  Company,  Ltd. 

Tliere  was  a  failuhe  of  the  electricity  scpplt-in  Oxford  on 
Monday  evening,  owing  to  a  breakdown  at  the  power  station. 

AccRiNGTON  Electricity  Committee  have  decided  to  put  four 
emergency  men  in  communication  with  the  depot  by  fixing  tele- 
phones in  their  homes. 

D.4RWEK  Electricity  Department  has  revised  its  minimum  charges, 
fi.xino-  5s.  for  the  quarters  ending  June  30  and  Sept.  30  and  lOs.  for 
the  quarters  Dec.  31  and  March  31. 

The  Electricitv  Commissioners  have  fixed  Oct.  1  as  the  date  for 
the  commencement  of  the  operation  of  the  Wabrington  Electric 
Lighting  (Extension)  Order  of  1915. 

The  Electricity  Commissioners  have  issued  a  special  order  to  the 
Wye  Lighting.  Heating.  &  Power  Company,  Ltd.,  for  the  supply 
of  "electricity  for  public  or  private  purposefi. 

Steyning  (Sussex)  Parish  Council  has  sealed  an  agreement  with 
the  local  electric  light  company  for  lighting  fifty-four  street  lamps 
at  £2  19s.  6d.  per  50  c.p.  lamp  per  annum. 

The  Ministry  of  Health  has  refused  the  request  of  Ilford  Urban 
Council  for  permission  to  instal  electricity  in  the-new  L.C.C.  houses 
on  the  Dagenham  Estate,  on  the  ground  of  the  expense  involved. 

Keighley  Corporation  have  agreed,  subject  to  the  necessary 
powers  being  obtained,  to  enter  into  an  agreement  with  Skipton 
Urban  Council  to  give  a  supply  of  electricity  in  bulk  in  the  Skipton 
area. 

The  York  Town  and  Blackwater  Gas  and  Electricity  Company's 
intended  application  for  authority  to  increase  the  electricity  charges 
has  been  referred  by  the  Easthampstead  Eural  Council  to 
Councillor  R.  A.  Patterson  for  inquiry. 

Barnstaple  Town  Council  has  applied  for  sanction  to  a  loan  of 
£1  500  for  the  electricity  department.  The  salarv  of  the  Borough 
Electrical  Engineer  is  to  be  reduced  from  £425  to  £382  10s.'  per 
annum,  and  that  of  the  assistant  engineer  from  £250  to  £225. 

On  the  occasion  of  the  visit  of  H.R.H.  the  Duke  of  York  to 
Sheffield,  on  the  27th  inst.,  when  he  will  be  the  principal  guest 
at  the  Cutlers'  Feast,  arrangements  have  been  made  for  the  opening 
of  the  Corporation's  new  electric  power  station  by  His  Royal 
Highness. 

In  regard  to  encourage  the  steel  industry,  Sheffield  Corporation 
have  reduced  the  price  of  electric  cui'rent  fen'  furnaces.  Many 
furnaces  have  been  standing  idle  because  of  the  high  price  of 
current,  but  in  consequence  of  the  reduction  over  a  dozen  electric 
funiaces  have  been  restarted. 

At  Llandrindod  Wells  last  week  an  inquiry  was  held  into  the 
application  of  the  Electric  Light  and  Power  Company  for  an  order 
authorising  an  increase  in  the  price  of  electricity  to  Is.  4d.  per  unit. 
The  Urban  Council  and  -  a  number  of  consumers  resisted  the 
application. 

Additional  generating  plant,  estimated  to  cost  about  £2  000,  is 
required  for  tne  Pobtstewakt  electricity  works,  and  the  Lighting 
Committee  of  the  Urban  Council. is  considering  means  of  providing 
the  money.  A  more  central  position  for  the  station  is  also  under 
consideration. 

Luton  Council  has  given  notice  that,  as  the  cost  of  generating 
electric  current  exceeds  the  revenue,  and  as  there  is  serious  deficit 
for  the  half  year  ended  September  30,  the  charge  for  electricity  will 
be  increased  from  100  to  125  per  cent,  above  the  pre-war  rate. 

The  BooTLE  Electricity  Committee  has  intimated  to  the  Town 
Clerk  of  Liverpool  that  the  committee  is  prepared  to  consider  the 
question  of  the  amalgamation  of  the  electric  generating  stations  of 
the  two  county  boroughs  on  a  partnership  basis.  It  is  also  proposed 
to  transfer  the  electric  lighting  of  LitherJand  to  Bootle. 

At  the  next  meeting  of  the  Burtos-on-Trent  Corporation  they 
will  be  asked  to  approve  the  scheme  for  the  establishment  of  a  joint 
electricity  authority  for  the  East  Midland  district.  There  will  be 
four  main  stations,  at  Leicester,  Nottingham.  Derby,  and  Burton, 
with  a  small  station  at  Newark. 

Trouble  has  arisen  at  Greenock  over  the  proposal  of  the  Electri- 
city Committee  to  reduce  the  salaries  of  the  technical  staff,  and  a 
threat  was  made  by  the  Electrical  Power  Engineers'  Association  to 
call  out  the  members  on  Friday  last.  Fortunately  the  strike  stage 
was  not  reached,  as  the  question  is  to  be  reconsidered  by  the 
Corporation. 

A  deficit  of  only  £795  (against  an  expected  loss  of  £2  312)  on  the 
SouniAiLPTON  Electricity  Department  for  the  past  year  was 
announced  by  Councillor  A.  C.  Howard  last  week.  A  satisfactory 
settlement  has  been  reached  with  the  Pirelli  General  Cable  Works", 
Ltd.,  which  will  mean  a  substantial  increase  in  revenue  to  the 
Department. 

Chester  Electricity  Committee  have  abolished  as  from 
September  29  the  increased  charge  of  l^d.  per  unit,  made  to  meet 
the  increased  cost  of  coal  during  the  coal  strike,  and  a  new  scale 
of  charges  will  be, considered  when  the  Queen's  Ferry  scheme  is  in 
operation.  Consumers  have  been  asked  to  exercise  economy  in  the 
use  of  energy  during  the  month  of   November. 


Ashton-under-Lyne  Electricity  Committee,  owing  to  Uhe  short 
time  being  worked  in  local  mills  and  workshops,  find  themselves 
able  to  deal  with  the  applications  for  current  from  tradesmen  and 
householders  which  have  been  held  up  for  some  considerable  time. 
The  Birmingham  Electric  Supply  Committee,  having  considered 
the  situation  created  by  the  loss  of  revenue  during  the  recent  coal 
crisis,  have  decided  not  to  increase  the  charges  to  consumers  at 
present.  It  is  hoped  that  an  early  improvement  in  trade,  and  con- 
sequent increase  in  output,  will  make  it  possible  in  the  near  future 
not  only  to  cover  the  loss,  but  to  reduce  the  charges  to  consumers. 
At  present  the  output  is  creeping  slowly  upwards. 

The  scheme  for  harnessing  the  water  at  the  Mill  Pond  to  supply 
power  to  Walton-on-the-Naze,  introduced  by  Mr.  C.  F.  J.  Barker 
at  the  August  meeting  of  the  council,  came  up  for  consideration  at 
a  recent  meeting.  After  listening  to  a  detailed  report  of  the  scheme, 
prepared  by  Mr.  F.  G.  Ball,  the  council  decided  to  go  into  com- 
mittee and  discuss  the  matter.  Ultimatel.y  the  scheme  was  rejected 
on  the  ground  that  there  would  be  no  available  power  at  neap  tides 
four  days  a  month.  It  has,  therefore,  been  decided  to  extend  the 
power-house. 

A  report  prepared  by  Mr.  Grierson.  Edinburgh  Town  Clerk, 
recommends  that  the  area  to  be  supplied  from  the  new  electricity 
st.wion  at  Portobello  should  include  the  Lothians  within  a  radius 
of  ten  miles  of  the  station.  The  only  existing  authorised  distributors 
within  the  area  are  the  Musselburgh  and  District  Electric  Light 
and  Traction  Company  at  Musselburgh,  and  the  Electric  Supply 
Corporation  at  Dalkeith,  and  these  would  take  electricity  in  bulk 
from  the  Corporation.  The  report,  which  also  suggests  that  the 
application  by  the  Musselburgh  Company  to  extend  its  area  of 
supply,  should  be  opposed  as  unnecessary,  has  been  generally 
approved  by  the  Corporation  Committee  concerned. 

The  Skegness  Urban  Council  has  been  notified  by  the  Electricity 
Commissioners  that  they  cannot  see  their  way  to  recommend  the 
Minister  of  Transport  "to  grant  a  further  extension  of  time  for 
inaugurating  a  supply  of  electricity.  Therefore  they  propose  to 
recommend  the  Minister  to  revoke  the  powers  of  the  council  to  supply 
electricity  under  their  Act  of  1914,  but  before  doing  so  they  have 
invited  any  further  observations  which  the  council  may  desire  to 
offer.  In  consequence  of  this  the  council  has  decided  to  interview 
a  local  electrician  and  hear  his  suggestions  on  the  matter.  In  their 
application  to  the  Commissioners  the  council  stated  that  the  out- 
standing loans,  exclusive  of  housing,  were  £102  570,  the  assessable 
value  of  the  district  being  only  £26  330.  As  the  municipal  gas 
undertaking  is  being  carried  on  at  a  considerable  loss,  the  council 
desire  to  protect  it  "from  competition,  and  this  is  the  real  explana- 
tion of  the  dilatory  tactics  employed  hitherto.  A  number  of  trades- 
men of  the  town  have  installed  electricity,  and  are  giving  a  supply 
to  their  neighbours. 

On  the  advice  of  the  engineer  and  manager  (Mr.  John  Christie) 
Brighton  Corporation  has  reduced  the  charge  for  electric  curi-ent 
for  private  lighting  from  8d.  to  Y^d.  a  unit.  In  the  course  of  his 
report  Mr.  Christie  stated  the  recent  coal  strike  caused  a  loss  of 
£6  200  in  revenue,  and.  with  the  increased  cost  of  coal,  the  total 
loss  was  £13  000.  Since  the  removal  of  the  restrictions  they  had  been 
gradually  getting  into  their  stride  again,  and  the  percentage  drop  in 
output  for  the  current  year  was  slowly  being  reduced.  With  the 
reductions  which  will  take  place  in  the  cost  of  fuel  for  the  rest  of  the 
».>  year,  the  saving  in  wages  effected  by  the  reduced  awards  and 
bonuses,  and  the  increased  revenue  from  the  new  cinema  theatre, 
the  Hove  bulk  supply  and  the  general  development  of  the  business, 
there  would  probably  be  a  surplus  profit  of  some  £16  000.  They 
had  four  efficient  turbines  in  service  at  Southwick,  the  last  three  of 
which  were  really  modern  efficient  units,  and  they  could  not  be  re- 
placed to-day  for  well  over  £100  000.  They  were  not  insured  against 
breakdowns,  as  the  premiums  asked  for  that  class  of  business  were 
prohibitive,  and  the  terms  and  conditions  enforced  by  the  companies 
too  onerous  to  accept.  It  would,  therefore,  be  a  very  wise  policy 
on  the  part  of  the  council  to  maintain  the  price  for  electricity  to  all 
classes  of  consumers  at  a  sufficient  high  figure  to  ensm'e  the  earning 
of  an  extra  surplus  profit,  which  in  the  course  of,  say,  two  or  three 
years,  would  amount  to  at  least  £30  000. 

A  meeting  of  Belfast  Corporation  was  held  in  committee  on  the 
29th  ult.,  for  the  purpose  of  receiving  the  report  of  Messrs.  Preece, 
Cardew  &  Rider,  consulting  engineers,  in  reference  to  the  electri- 
city undertaking.  The  report  of  the  engineers,  who  were  repre- 
.seiited  by  Mr.  J.  H.  Rider,  stated  that  the  capital  expenditure  on 
the  elect'iicitv  undertaking,  when  there  was  a  maximum  demand  of 
23  000  kW  to  be  met.  would  be  £1  833  234.  exclusive  of  work  done 
by  local  labour  under  the  supervision  of  Mr.  Bloxam.  city  electrical 
engineer.  The  amount  was  made  up  as  follows  :— Harbour  power 
station,  £870144  (including  contracts  already  let  or  work  authorised 
£580  345.  and  additional  plant  £289  799)  :  the  existing  works  at  East 
Bridge-street,  £500  474;  tramway  plant  and  cables.  £183189;  five 
sub-stations,  £82  159;  additional' cable  system,"  £110  740:  extension 
scheme  at  East  Brid.ge-street.  £86  528.  In  the  course  of  the  discus- 
sion it  was  stated  that  in  the  report  of  last  June  the  loss  on  the 
contract  for  the  supplv  of  current  to  the  shipyards,  providing  their 
full  demand  was  met, 'was  estimated  at  £51  000,  whereas  in  the  new 
report  the  loss  was  reduced  to  £18  000.  Mr.  Rider  was  asked  why 
the  June  report  was  withdrawn,  and  what  were  the  new  factors 
which  had  since  been  considered.  Mr.  Rider  replied  that  as  the 
June  report  had  been  withdrawn,  and  was  consequently  no  longer  in 
existence,  he  must  decline  to  state  the  factors  referred  to.  By 
eighteen  votes  to  fourteen,  the  meeting  was  tidjourned  until  full 
information  on  the  point  was  forthcoming. 
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Electric   Traction. 

Chesterfield  Coi-poration  Tramways  Department  are  to  dispense 
with  the  services  of  all  female  conductors,  who  have  been  given  a 
month's  notice. 

A  new  electric  tramway  between  the  Wakrington  Power  Station 
and  along  Mersey,  Napier,  and  Parr  streets,  is  under  the  considera 
tion  of  the  Electricity  and  Tramways  Committee. 

Owing  to  the  unsatisfactory  financial  position  of  their  tramways, 
Walthamstow  Urban  Council  have  decided  to  invite  the  London 
County  Council  to  take  over  and  operate  the  system. 

The  parcels  department  of  Bradford  Corporation  tramways  hav- 
ing made  a  loss  of  £4  000  (hiring  the  last  year,  the  Tramways  Com- 
mittee have  decided  to  call  a  special  meeting  to  consider  the 
advisability  of  closing  down  the  department. 

The  CHESTBai  Tramways  Committee  has  been  informed  by  fflr. 
A.  R.  Fearnley  that  he  has  now  seen  the  Chester  track  under  varying 
conditions,  and  if  the  committee  wished  he  would  discuss  the  matter 
before  making  his  report.  The  committee  has  intimated  that  it 
would  prefer  to  receive  his  report  prior  to  interviewing  him. 

Birmingham  Tramways  Committee  held  a  special  meeting  last 
week  to  draw  up  a  programme  of  works  suitable  for  the  relief  of  the 
unemployed.  The  Committee  have  completed  the  current  year's 
programme,  but  will  indicate  to  the  General  Purposes  Committee 
various  track  reconstructions  which  can  be  undertaken  if  funds  are 
available. 

The  report  of  Col.  J.  W.  Pringle  to  the  Minister  of  Transport  on 
Ihe  ACCIDENT  which  took  place  at  Wapping  Station  on  the  East 
London  Railway  on  July  8  last  has  now  been  issued.  The  accident 
was  due  to  the  parting  of  a  steam-operated  goods  train,  six  wagons 
from  which  ran  back  along  the  line  and  collided  with  an  electric 
passenger  train  just  as  it  was  moving  away  from  Wapping  Station. 
The  motorman  of  the  electric  train  and  an  assistant  goods  gua^d 
were  killed,  and  fpurteen  passengers  and  two  guards  were  injured. 
The  evidence  showed  that  there  was' no  reason  to  suppose  that  any 
flaw  existed  in  the  broken  coupling  hook  which  could  have  been 
detected   by   any   reasonable  means  of   examination. 

The  fact  that  the  part  of  the  railway  at  which  the  accident 
occurred  is  entirely  in  tunnels  made  it  difficult  for  goods  guards 
to  realise  that  they  were  moving  backward  instead  of  forward,  but 
Col.  Pringle  points  out  that  if  they  had  been  more  on  the  alert 
it  should  have  been  possible  for  them  to  have  noticed  the  direction 
of  the  movement  early  enough  to  prevent  the  collision,  and  that  the 
condition  of  the  brake  wheels  and  brake  gear  on  the  van  after  the 
collision  throws  doubt  on  the  guard's  istatement  .that  he  had 
fully  applied  the  brake.  Attention  is  called  to  the  fact  that,  though 
the  line  is  fully  track  circuited,  a  mishap  of  this  kind  will  auto- 
matically clear  the  signals,  and  that  it  is  a  matter  for  consideration 
whether  a  sand  drag  should  not  be  provided  as  an  additional 
.securitv. 


Institution    Notes. 

The  Birmingham  and  District  Electric  Club  announces  that 
the  Eleventh  Annual  Ladies'  Night  will  be  held  at  the  Grand  Hotel, 
Birmingham,  on  Saturday  evening,  October  22.  A  reception  will  be 
held  by  the  President,  Mr.  A.  C.  'Wynne,  at  6.30  p.m.,  to  be 
followed  at  7  p.m.  by  a  concert.  Members  intending  to  be  present. 
should  communicate  with  the  secretary,  Mr.  T.  Birkett,  not  later 
than  Saturday,  October  15. 

On  the  invitation  of  the  promoters  of  the  Commercial  'Vehicle 
Exhibition,  the  iNSTiTirrE  of  Transport  will  hold  a  congress  at 
Olympia  on  Monday,  Oct.  17.  There  will  be  two  sittings,  at  11  a.m. 
and  2.30  p.m.,,  when  the  following  Papers  will  be  read  and  dis- 
cussed : — "  Highway  Maintenance  and  Administration  under  Modern 
Traffic  Conditions,''  by  Mr.  A.  E.  Brookes.  O.B.E.,  M.Inst.T., 
engineer,  surveyor,  and  architect  to  Durham  County  Council :  and 
"The  Evolution  of  the  Motor  'Vehicle  for  Goods  "and  Passenger 
Service,"  by  Mr.  P.  F.  Smith,  M.Inst.T.  Mr.  Smith's  Paper  will 
be  read  in  the  afternoon. 

The  Glasgow  Corporation  Electricity  Department  Engineer- 
ing SoctETY  held  its  opening  meeting  for  the  Session  1921-1922  on 
Monday  last,  when  Mr.  R.  B.  Mitchell,  engineer  and  manager  of  the 
department,  and  president  of  the  society,  delivered  his  presidential 
address,  Mr.  G.  Morgan,  deputy  engineer  and  chairman  of  the 
society  presiding.  Mr.  Mitchell  dealt  with  the  progress  of  the 
department  during  the  past  year,  and  with  its  future  prospects,  and 
reviewed  the  effect  of  certain  measures  on  the  development  of 
electricity  supply.  Mr.  R.  B.  Maccall,  secretary  and  treasurer  of 
the  department,  and  hon.  vice-president  of  the  society,  was  also 
present  and  addressed  the  meeting. 

Telegraph   and  Telephone   Notes. 

The  work  of  laying  a  new  telephone  and  telegraph  cable  between 
Sweden  and  Germany  was  completed  on  the  28th  ult. 

H.M.S.  "  Raleigh  "  is  on  a  visit  to  St.  John's,  Newfoundland,  for 
the  purpose  of  inspecting  the  Admiralty  wireless  station,  which  will 
be  H.scd  as  a  link  in  the  Imperial  wireless  ciuiN. 

The  Fe^leral  Telegraph  Company  of  San  Francisco  has  now  com- 
pleted the  preliminary  arrangement.s  for  the  erection  at  Shanghai  of 
a  radio-telegraph  station  capable  of  sending  -and  receiving 
messages  to  and  from  all  over  the  world.  The  equipment  will  consist 
of  two  1  000  k'W  Federal  arcs  with  six  towers,  each  1  000  ft.  high, 
and  secondary  stations  at  Pekin,  Harbin  and  Canton. 


Personal  and  Appointments. 

The  Home  Secretary  has  appointed  ]Mr.  A.  J.  McColgan  as  an 
Electrical  Inspector  of  Factories. 

Mr.  J.  C.  WiGHAM,  late  general  manager  o£  Edmundson's  Electri- 
city Corporation,  has  left  for  Russia  to  assist  in  the  organisation  of 
famine  relief.     He  expects  to  be  away  for  about  six  months. 

Mr.  '\V.  T.  Upton,  of  Messrs.  Hill,  Upton  &  Company,  electrical 
engineers,  of  Oxford,  has  been  elected  Provincial  Grand  Treasurer 
of  the  Provincial  Grand  Lodge  (Berks  and  Oxon.)  of  Mark  Masons. 

ilR.  H.  Wilson,  mains  superintendent  at  Maidstone,  has  been 
appointed  distribution  engineer  at  Cioydon,  and  he  is  succeeded 
at  Maidstone  by  Mr.  E.  E.  Pope,  who  has  been  constructional 
assistant  there. 

Mr.  DrxDAS  Heenan,  A.M.I.C.E.,  of  the  Power  Speciality  Com- 
pany, Ltd.,  is  proceeding  to  the  United  States  o7  America  on  Oct.  15 
for  general  business  purposes,  and  in  order  to  look  around  and  see 
the  latest  developments  in  steam  production. 

We  learn  that  Mr.  J.  S.  Child  has  resigned  his  position  as  joint 
sales  manager  to  the 'Edison  Swan  Electric  Company,  Ltd.,  after 
thirty  years'  service.  For  the  time  being  Mr.  Child  can  be  found 
at  his  private  address,  Wormley  House,  Wormley,  Herts. 

The  marriage  took  place  at  Chesterfield  Parish  Church  on  Sept.  24 
of  LiEUT.-CoLONEL  JoHx  HowARD  ALEXANDER,  M.C.,  D.S.O.,  resi- 
dent engineer  at  Chesterfield  for  the  British  Thomson-Houston 
Company,  and  Miss  Doris  Hai'rison,  only  daughter  of  Mr.  Arthur 
Harrison,  of  Chesterfield. 

The  Electricity  Committee  of  St.  Helens  Corporation  having 
authorised  the  Works  Committee  to  appoint  a  power  station  superin- 
tendent to  fill  the  vacancy  caused  by  the  appointment  of  Mr.  F.  N.  R. 
Baker  as  acting  electrical  engineer,  Mr.  3.  Savage,  of  Paisley,  has 
been  appointed  power  station  superintendent,  and  Mr.  A.  McLean 
engineering  assistant,  to  succeed  Mr.  J.  Cardwell,  who  has  resigned. 

We  regret  to  learn  that  Mr.  D.  H.  Davies,  electrical  engineer  and 
tramways  manager  of  Heywood,  recently  met  with  an  accident 
whilst  testing  a  machine  wattmeter,  due  to  a  short  circuit  on  the 
standard  testing  instrument  wiring  starting  an  arc,  which  was  a 
dead  short  circuit  across  the  generator  terminals.  Mr.  Davies  and 
an  assistant,  Mr.  Hadfield,  were  burnt  on  the  face  and  hands,  and 
were  detained  at  the  infirmary.  The  biu'ns  were  not  of  a  serious 
nature,  and  Mr.  Davies  returned  home  during  the  week. 

The  following  three  candidates  for  the  position  of  borough  elec- 
trical engineer  of  Southport  figure  in  the  final  list  for  selection  : — 
Mr.  W.  J.  Batchelor,  deputy  electrical  engineer,  Kingston-on- 
Thames;  Mr.  R.  B.  Leach,  electrical  engineer  and  general  manager, 
Loughborough  ;  and  Mr.  Edgar  Moxon,  borough  electrical  engineer. 
South  Shields.  The  salary  is  £800  per  annum,  rising  by  instalments 
of  £50  to  £1  000  per  annum.  Before  appointment  is  made  a  depu- 
tation of  the  Southport  Electricity  Committee  will  visit  the  electri- 
city w'orks  at  Kingston,  Loughborough,  and  South  Shields. 

Obituary. 

The  death  occurred  on  the  22nd  ult.  of  Mr.  J.  H.  Baleour 
Browne,  K.C,  a  former  leader  of  the  Parliamentary  Bar.  He 
appealed  for  many  electricity  supply,  electric  tramway  and  railway 
schemes,  and  was  a  gi'eat  authority  on  railway  law. 

Mr.  Richard  Ernest  Winkfield,  an  electrical  engineer,  who  was 
formerly  engaged  in  India,  died  on  the  26lh  ult.  as  the  result  of  a 
fall  from  the  window  of  his  flat  in  London. 

The  death  is  also  announced  of  Mr.  Ernest  J.  Smallpage,  resident 
engineer  at  the  works  of  the  Northwood  (Middlesex)  Electric  Light 
and  Power  Company.  Mr.  Smallpage  was  only  thirty-eight  years 
of  age.  The  death  of  Mr.  Smallpage's  brother,  also  an  electrical 
engineer,  occurred  within  two  days  of  the  event. 

The  death  took  place  on  Saturday  last  of  Sir  Joseph  Savory,  at 
one  time  a  prominent  member  of  the  Corporation  of  the  City  of 
London,  and  an  ex-Lord  Mayor.  He  was  chairman  of  the  City  of 
London  Pioneer  Electric  Lighting  Company,  Ltd,,  out  of  which 
the  present  City  of  London  Electric  Lighting  Company  was  formed. 

The  death  occurred  on  the  26th  ult.  of  Mr.  Cornelics  B.  Harness, 
who  was  associated  in  the  'nineties  with  the  electropathic  belt  busi- 
ness and  the  operations  of  the  Medical  Battery  Company,  Ltd. 
Attacks  upon  the  business  by  the  "  Electrical  Review  "  involved 
our  contemporary  in  a  good  deal  of  litigation,  from  which  it  emevgcd 
victorious. 

Business  Items,  &c. 

The  Cardiff  supply  and  accessmy  business  of  the  Metropolitan- 
VicKERS  Electrical  Companv,  J.,in.,  has  been  transferred  to  the 
Old  Custom  House,  Custom  House-street. 

The  Spearing  Boiler  Company,  Ltd.,  have  removed  from  11, 
Queen  Victoria-street.  E.C.  4,  to  larger  offices  at  20,  Kingsway, 
London,  W.C.  2.  Telephone:  Holborn  5740  and  5741;  telegraphic 
address  :  Arcturus,  Estrand,  London. 

Firms  desiring  to  take  space  for  the  exhibition  of  their  goods  on 
the  British  Empire  Trade  Ship  are  asked  to  make  early  application 
to  Messrs.  J.  J;ickson  &  Sons,  7  and  8,  Charing  Cross,  S.W.,  who 
have  lieen  appointed  sole  booking  agents. 

In  regard  to  the  establishment  of  the  new  firm  of  Sir  Charles 
Bright  and  Partners,  referre<l  to  in  our  last  issue,  the  practice 
will  be  that  of  consulting  engineers,  and  will  not  be  confined  to 
electrical  engineering.  The  firm,  whose  address  is  146.  Bishopsgate. 
E.C.  2.  will  act  in  an  advisory  capacity  for  engineering  schemes  or 
undertakings,  &c. 
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Tenders  Invited  and  Accepted. 

UNITED     KINGDOM. 

Edinburgh  Cokporation.  October  10.— Electric  light  wiring, 
and  fitting  of  the  City  Collector's  offices.  Particulars  from 
the  City  Electrical  Engineer,  Dewar-place,  Edinburgh. 

LOUGHBOROTJGH   CORPORATION.       (a)    OCTOBER   31,    (6)    OCTOBER  17.— 

(a)  Steam-raising  plant;  (b)  high  and  low  pressure  mains  networks. 
Particulars  from  Mr.  C.  H.  Wordingham,  at  7,  Victoria-street, 
Westminster,  S.W.  1 ;  or  11,  Moseley-street,  Manchester. 

N'oTTiNGH.AM  Corporation.  October  21. — For  North  Wilford 
Power  Station:  (a)  Three  10  000  kW  turbo-alternators  (for  1500 
r.p.m. )  with  exciters,  condensers,  auxiliary  plant.  &c.,  and  one 
1  000  tW  turbo-generator  alternator,  with  condenser,  au.xiliary 
plant,  &c.  ;  and  (b)  six  water-tube  boilers,  with  mechanical  super- 
heaters, forced-draught  fans,  &c.  Specifications  from  Messrs.  Preece, 
Cardew  &  Rider,  8,  Queen  Anne's-gate,  Westminster,  S.W.  1. 

Edinburgh  Tramways  Committee.  October  10. — Sixteen  tram- 
car  bodies.  Particulars  from  the  Tramways  Manager,  2,  St.  James's- 
square,  Edinburgh. 

Fife  Education  AuTHORiTr.  October  14. — Electric  lighting  work 
in  connection  with  new  school  at  Crossgates.  Plans  can  be  seen  at 
the  office  of  Mr.  H.  H.  Motion,  Union  Bank-chambers,  Dunfermline. 

Glasgow  Parish  Council  invite  tenders  by  Oct.  24  for  the  supply 
of  electric  lamps  and  fittings,  ironmongery,  &c.,  for  twelve  months. 
Tender  forms  from  Mr.  M.  A.  Reynard,  266,  George-street, 
Glasgow. 

Cannock  Urban  Council.  October  18. — Transformers,  switch- 
gear,  and  cables.  Specifications  from  the  consulting  engineers. 
Messrs.  Arthur  Ellis  &  Partners,  9,  Park-street,  Cardiff.  Tenders 
to  the  Clerk  of  the  Council. 

CoLNE  Corporation.  October  14. — Natural  draught-cooling 
tower.  Particulars  from  the  Engineer  and  Manager  of  the 
Electricity  Department. 

East  Ashford  Guardians.  October  12. — Electric  lighting  of 
the  workhouse  infirmary  at  Willesborough,  near  Ashford.  Particu- 
lars from  the  Clerk,  Mr.  Julius  Kingsford.  7,  Bank-street,  Ashford. 

Leeds  Health  Committee.  October  11. — Supply  and  erection  of 
electric  lighting  set,  comprising  4  b.h.p.  oil-engine,  3  kW  d.c. 
generator  and  accumulators,  with  switchboard,  &c..  at  Leeds  Sana- 
torium, Gateforth,  near  Selby.  Particulars  from  the  Town  Clerk, 
26.  St.  George's-street,  Leeds. 

Preston  Corporation. — Oct.  15. — Four  Edison  accumulator  elec- 
tric tipping  waggons,  similar  to  the  two  waggons  now  in  use  in  the 
Corporation's  Cleansing  Department. 

Salisbury  Corporation. — Oct.  10. — Wiring  and  fitting  twenty 
houses  on  the  Wain-a-long-road  housing  sit-e.  Form  of  tender,  &c., 
from  the  city  engineer  and  surveyor. 

AUSTRALIA. 

Queensland.  Postmaster-General's  Department.  October  19. — 
t  Insulated  wire. 

Victorian  Railway  Commissioners.  October  19. — *  Direct- 
current  arc  welding  plant  for  Jolimont  Workshops  (contract  No. 
34  377),  and  armature  winding  machine,  with  electric  motor  and 
starting  gear  (contract  No.  34  378). 

Victorian   Railway   Commissioners.       November   2.— 
battery,  with  accessories  and  spares  (contract  No.  34  229). 

NEW     ZEALAND. 

Wellington  Corporation.  October  13. — Two  water-tube  boilers, 
with  feed-water  heaters,  &c.,  and  a  5  000  kW  turbo-alternator,  with 
condensing  plant.  Particulars  from  Preece,  Cardew  &  Rider,  8, 
Queen  Anne's-gate,  Westminster,  S.W.  1. 

Wellington,  Public  Works  Tender  Board.  November  1. — 
*  New  or  secondhand  auxiliary  plant  for  the  Rotorua  electric  supply 
as  follows  : — One  oil  engine  (200  to  250  b.h.p.)  and  one  three-phase 
50  cycle  alternator  of  190  kW  (power  factor  of  O'S),  with  exciter, 
&c.  Also  for  steel  pipe  lines  and  fittings  in  connection  with  the 
Mangahao  power  plant. 

Wellington.  Controller  of  Stores.  Post  and  Telegraph 
Department.  November  21.—*  750  red  and  750  white  switchboard 
cords  (three  conductor,  to  specification  No.  87). 

Wellington,  Public  Works  Department.  November  29. — In 
connection  with  Mangahao  electric  power  scheme.  *  Section  12  : 
Three  water-wheels  of  6 '450  b.h.p.,  and  two  water-wheels  of 
3  225  b.h.p.,  complete  with  governors,  couplings,  and  accessories; 
Section  13  :  Three  6  000  kVA  and  two  3  000  kVA  alternating-current 
generators  ;  Section  14  :  two  three-unit  exciter  sets,  each  consisting 
of  one  375  b.h.p.  Pelton  wheel,  one  250  kW  direct-current  generator, 
and  one  350  h.p.  asynchronous  motor  ;  Section  15  :  seven  4  000  kVA 
single-phase  transformers  and  accessories :  Section  17  :  insulators 
for  UO  000  V  50  cycle  transmission  lines ;  Section  18  :  lightning 
arresters  for  operation  on  two  110  000  V  three-phase  transmission 
lines;  Section  19  ;  .switchboard,  switches,  and  accessories. 
SOUTH    AFRICA. 

Bulawayo  (Rhodesia)  Municipality.  October  12,  November  15. 
—The  date  for  receiving  tenders  for  the  supply  of   electric  light 


and  plant  has  been  extended  to  October  12,  if  tenders  are  delivered 
to  Davis  &  Soper,  54,  St.  Mary-axe,  London,  E.C.  3,  and  to 
November  15,  if  sent  to  the  Town  Clerk. 

Rand  Water  Bo.uid's  Main  Pumping  Station,  Vereeniging. 
November  7. — Two  steam-driven  electrical  generating  sets  of 
350  kW  capacity,  each  complete  with  switchboards  and  all  acces- 
sories. Tenders  to  the  Secretary  of  the  Board,  Central  House, 
P.O.  Box  1  703,  Johannesburg. 

Administration  of  the  South  African  R-\ilways  and  Harbours. 
November  7. — *  For  twelve  months,  from  December  31,  of  85  560 
incandescent  train  lighting  lamps  (tungsten  filament)  for  24  V, 
8  to  10  c.p.  ;  8  125  engine  head  lamps,  150  W,  32  V  (gasfiUed  ^  W 
type,  with  concentrated  filament) ;  50  472  incandescent  lamps 
(tungsten  filament);  5  545  incandescent  lamps  (carbon  filament). 

Municipal  Corporation  of  Humansdorp,  Cape  Province. 
November  30. — Machinery  and  plant.  Section  A  ;  one  water 
turbine  and  dynamo,  switchboard  with  connections,  battery  of 
accumulators,  and  accessories  for  same  ;  Section  B  ;  electricity  supply 
main  and  public  lighting ;  aerial  distributing  lines,  street  lamps, 
fittings  and  accessories,  section  boxes,  service  cut-outs,  meters,  &c.  ; 
Section  C  ;  ferro-concrete  pipe  line;  Section  D  :  reinforced-concrete 
tank  ;  Section  E  :  buildings  and  foundations.  Further  particulars 
from  the  Town  Clerk,  Humansdorp. 

Durban   Corporation.— Oct.   21,— Four  miles  single  tram   track, 
complete  with  bonds.     Specifications  from  Messrs.  Webster,  Steel  & 
Company,  5,  East  India-avenue,  London,  E.C. 
SOUTH     AMERICA. 

Buenos  Atres  State  Railways.  October  21. — *  Electrical  stores 
for  one  year. 

Argentine  State  Railways.  November. — *  One  year's  supply  of 
railway  signal  material,  telephone    and  telegraph  materials. 

Argentine  Department  of  Navigation  and  Ports. — Nov.  3. — 
Electrical  anemometers  and  anemographs,  thermographs,  baro- 
graphs, tide  gauges,  and  rain  gauges.  Specification,  &c.,  can  be 
seen  imtil  Oct.  15  and  obtained  on  loan  after  that  date  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W. 


London  County  Council  have  accepted  the  tender  of  the  Stella 
Lamp  Company  for  traction  lamps  for  the  Tramways  Department. 

Stockport  Education  Committee  have  accepted  the  tender  of  the 
Power  and  Lighting  Supplies  Company,  Ltd.,  for  the  wiring  and 
fitting  the  Edgeley  Council  and  Parish  Church  of  England  Schools. 

Glasgow  Tramways  Committee  have  accepted  the  following, 
tenders  : — ^McFarlane,  Strang,  &  Compapy,  suction  piping  for  new 
turbo-alternator ;  Crompton  &  Company,  50  h.p.  motor ;  P.  R. 
Jackson  &  Company,  Manchester  Armature  Repair  Company  and 
Armature  Winding  Company,  armature  coils;  J.  McLennan  &  Com- 
pany and  James  Cookson,  Ltd.,  trolley  cord;  Carrick  &  Ritchie, 
crane  for  cable  store;  Hendry  Bros.,  Ltd.,  battery  truck. 


*  Particulars  from  the  Department  of  Overseas  Trade.    ' 
t  Particvlars    from    the    office    of    the    High    Commissioner    fo 
Australia. 


Miscellaneous. 

What  is  claimed  to  be  the  biggest  electric  sign  in  existence  has- 
been  installed  at  Waddon  Aerodrome,  Croydon,  to  assist  pilots 
landing  in  the  dark.  The  sign  is  star-shaped,  and  measures  more 
than  a  quarter  of  a  mile  from  point  to  point. 

We  regret  that  in  the  article  on  "  Recent  Extensions  at  Sunder- 
land," which  appeared  on  page  414  of  our  issue  of  September  30, 
Fig.  2  was  wrongly  described  as  the  Regulating  Switch  for  the 
Kapp  Phase  Advancer  instead  of  as  The  Motor  Driven  Regulator 
for  the  10  000  kVA  Turbo  Alternator. 

Negotiations  are  still  proceeding  between  representatives  of  the 
Engineering  Employers'  Federation  and  the  trade  unions  on  the 
question  of  the  withdrawal  of  the  war  bonus  of  12^  per  cent  for  time 
workers  and  7^  per  cent,  for  piece  workers  in  the  engineering  estab- 
lishments. The  negotiations  refer  only  to  the  engineering  industry 
and  not  to  the  shipbuilding  and  ship-repairing  trades,  in  which  the 
position  is  unchanged. 

The  Medical  Correspondent  of  the  "  Times,"  in  an  article  in 
a  recent  issue  on  "  Electric  Shock  :  Methods  of  First  Aid  and 
Prevention,"  emphasises  the  fact  that  the  prevention  of  accidents- 
is  largely  a  question  of  proper  equipment  and  proper  supervision, 
and  refers  to  cases  on  record  where,  because  some  safety  device 
such  as  a  circuit  breaker  kept  operating — thus  disclosing  a  defect — 
it  was  actually  removed. 

The  San  Benito,  the  first  electrically-propelled  ship  built  in 
Ireland,  has  been  built  for  the  United  Fruit  Company  of  America 
by  Messrs  Workman,  Clark  &  Company,  of  Belfast.  The  main 
generating  pl.ant  consists,  of  a  B.  T.  H.  Curtis  turbo-alternator 
arranged  amidships,  steam  being  supplied  from  three  oil-fired  boilers. 
The  plant  supplies  power  to  a  large  three-phase  synchronous  motor 
fitted  in  a  separate  motor-room  aft,  and  coupled  direct  to  the 
propellor  shafts. 

The  view  recently  expressed  in  the  "  Times  "  by  Sir  William  J. 
Noble  that  only  by  educating  the  country  on  the  real  factors  con- 
trolling the  economic  system  will  it  be  nossible  to  get  away  from 
columns  by  Sir  Vincent  Caillard,  who  draws  attention  to  the  fact 
the  present  unsatisfactory  conditions,  is  supported  in  the  same 
that  a  praiseworthy  attempt  is  now  being  made  by  a  body  known 
as  National  Propaganda,  No.  3b.  Dean's-yard,  Westminster,  to  co- 
ordinate and  regulate  the  necessary  educational  wDrk  for  exposing; 
the  fallacies  underlying  Socialist  economics. 


J7r. 
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Catalogues,  Price  Lists,  &c. 

Georoe  Eu.ison  have  sent  us  a  comprehensive  list  of  lantern  slides 
illustialiug  various  types  of  electric  control  gear,  which  they  are 
willing  to  loan  to  engineering  and  technical  societies  and  technical 
colleges  on  application. 

Messrs.  S.  H.  Heywood  &  Company,  Ltd.,  have  sent  us  Nos.  13 
and  14  of  their  Publications,  dealing  with  "  Electric  Lifts  "  and 
'■  The  Control  of  Electric  Cranes."  The  booklets  are  tastefully 
produced  and  contain  numerous  illustrations. 

Messrs.  Cole,  M.^rchent  &  Morley,  of  Bradford,  have  issued  an 
illustrated  pamphlet,  descriptive  of  the  C.M.M. -Deles  air  extractors 
which  they  have  recently  made  arrangements  to  manufacture  under 
licence  from  the  Socicle  Condenscur  Delos,  of  Paris.  A  full  descrip- 
tion of  this  air  extractor  appeared  in  our  last  issue. 

We  have  received  three  leaflets  from  Metropolitan- ViCKERs 
Electrical  CojrPANY.  Circular  No.  1254/1  is  a  reprint  from 
"  Metropolitan-Vickers  Gazette  "  of  an  article  by  Mr.  W.  A.  Coates 
on  the  "  Breaking  Capacity  of  Oil  Switches  and  Circuit  Breakers." 
No.  1266/1  gives  details  and  illustrations  of  type  "  G-2  "  oil  circuit 
breaker,  and  type  "  G-11  "  oil  circuit  breaker  is  dealt  with  in 
No.  1266/2. 

Smokers  will  b«  interested  in  the  General  Electric  Company's 
leaflet  (H.  2  599),  which  contains  particulars  of  the  "Magnet" 
electric  pipe-lighters.  These  lighters  are  supplied  in  two  patterns 
and  several  finishes,  and  both  types  can  be  quickly  converted  for 
wall  mounting.  It  is  claimed  "that  these  pipe-lighters  offer  not 
only  the  cleanest  and  most  satisfactory  means  of  lighting  pipes  or 
cigarettes,  but  that  they  are  much  cheaper  than  matches  or  petrol 
lighters. 

A  revised  edition  of  the  "  Saiuse  "  and  "  Donlook  "  switch  and 
FUSE  GEAR  LIST  has  been  issued  by  Messrs.  Donovan  &  Company, 
47,  Cornwall-street,  Birmingham.  Particulars  are  included  of  the 
construction,  sizes,  prices,  and  other  details  of  the  gears,  which 
comply  fully  with  the  Home  Oftice  regulations,  and  are  suitable  for 
all  voltages  up  to  600  V.  All  the  apparatus  mentioned  in  the  list 
is  manufactured  under  the  firm's  patents,  and  is  safe  in  operation 
and  efficient  in  working.  Special  attention  has  been  given  to  the 
insulation  from  the  cases  of  the  current-carrying  parts,  and  efficient 
arrangements  are  made  for  the  proper  earthing  of  the  cast-iron 
boxes.  The  list  contains  details  of  a  great  variety  of  gear,  sufficient 
to  cover  all  ordinary  requirements  in  industrial  power  and  lighting. 

The  Credenda  Condfus  Company  have  produced  for  the  coming 
season  the  Creda  electric  bowl  fire,  a  feature  of  which  is  the  efficient 
way  in  which  the  radiant  heat  maintained  from  the  element  is 
reflected  by  the  bowl  and  concentrated  upon  any  desired  place. 
The  bowl  of  the  fire  is  made  from  spun  copper,  which  is  mounted 
by  means  of  a  swivel  hinge  on  a  cast-iron  pedestal  base,  the  base 
being  enamelled  in  an  art  green  colour.  A  substantial  wire  guard 
protects  the  element  from  accidental  contact.  The  element  has  been 
designed  to  be  easily  replaceable,  and  consists  of  a  spiral  wire 
winding  mounted  on  a  fireclay  cylindrical  support,  with  grooves,  in 
which  it  rests.  The  element  is  mounted  on  a  spring  support  as  a 
safeguard  against  damage  through  accidental  knocks.  It  is  quite  a 
simple  matter  either  to  change  it  complete  with  the  fireclay  support 
or  to  fix  upon  the  support  a  new  spiral  element.  The  selling  price 
of  this  bowl  fire  is  50s.,  complete  with  four  yards  of  flexible  cord 
and  lamp-holder  adapter.  The  loading  of  the  element  is  600  W. 
and  therefore  the  fire  can  be  kept  on  circuit  for  nearly  two  hours 
with  a  consumption  of  one  unit. 


Arrangements  for  the  Week. 

FRIDAY.  Oct.  7  (to-day). 

Junior  Institution  of  Engineers. 
S  p.m.    At  C'axton  Hall,  Westminster,  London,  S.W.    Paper  on 
"  Colour  Vision  and  Colour  Blindness,"  by  Dr.  E.  Green. 
SATURDAY.  Oct.  8ih. 

Assocution  of  Engineers-in-Charge. 
0  j).m.      At  the  Holborn   Restaurant,   London,   W.C.     Annual 
Dinner. 

Birmingham  and  District  Electric  Club. 

7  p.m.    At  the  Grand  Hotel,  Colmore-row,  Birmingham.     Paper 

on  "  Commercial  Efficiency  of  the  Telephone,"  by  Mr.  C.  G. 
Findlay. 
WKDNESDAY.  Oct.   12th. 

.  Industrial  League  and  Council. 
7.30  p.m.    At  Caxton  Hall,  Westminster.  London,  S.W.  Lecture 
on  "  The  Importance  to  the  M'orker  of  Initiative  and  Enter- 
prise," by  Mr.  C.  Jesson,  M.P. 
FRIDAY.   Oct.  I4th. 

Edinburgh  Electrical  Society.     • 
S  p.m.     At  the  Philosophical  Institute,  4,  Queen-street,  Edin- 
burgh.    Paper  on  "  Electro-Chemistry,"  by  Mr.  R.  W.  J. 
Stark. 

Junior  Institution  of  Engineers. 

8  p.m.    At  Caxton  Hall,  Westminster,  London,  S.W.     Paper  on 

"  Electric  Cranes,"  by  Mr.  C.  H.  Woodfield. 

Electro-Harmonic  Society. 
S  p.m.     At  the  Great  Hall.  Cannon-street  Hotel,  London,  E.C. 
Smoking  Concert. 


Companies'  Reports,  &c. 

The  Bell  Telephone  Company  of  Canada  has  declared  a  quarterly 
dividend  of  2  per  cent,  on  the  capital  stock. 

Applications  arc  invited  for  £300  000  7^  per  cent,  mortgage 
debenture  stock  of  the  Mersey  Power  Company,  Ltd.,  at  Q[J  per 
cent. 

The  National  City  Company  of  New  York  is  offering  $4  000  000 
Cuban  Telephone  Company  first  lien  refunding  mortgage  7j  per 
cent,  bonds,  due  1941,  at  95. 

Allotment  letters  for  County  of  Southland  Electric  Power 
Board  6  per  cent,  debentures  may  now  be  exchanged  for  scrip  certi- 
ficates at  the  National  Bank  of  New  Zealand. 

The  Clyde  Valley  Electrical  Power  Company  has  invited 
during  the  week  applications  for  an  issue  of  £500  000  8  per  cent, 
cumulative  second  preference  shares  of  £10  each,  at  par. 

The  South  Metropolitan  Electric  Light  and  Power  Company, 
Ltd.,  has  posted  the  warrants  for  the  half-year's  interest  on  the 
4^  per  cent,  first  debenture  stock,  payable  on  the  1st  inst. 

The  Madras  Electric  Tramways  (1904),  Ltd.,  announce  an 
interim  dividend  at  the  rate  of  6  per  cent,  per  annum,  less  tax,  in 
respect  of  profits  for  the  year  ending  December  31  next. 

The  directors  of  Bell's  United  Asbestos  Company,  Ltd.,  hpve 
declared  an  interim  dividend  on  the  ordinary  shares  of  6d.  per 
share  (less  tax)  no  account  of  the  profits  of  the  current  year. 
The  dividend  will  be  paid  on  the  21st  inst. 

The  Monterey  Railway  Light  and  Power  Company  announces 
that  the  plan  of  reorganisation  has  been  sanctioned  by  the  debenture 
stockholders.  The  existing  debenture  stock  is  to  be  exchanged  for 
new  debenture  stocks  at  certain  prescribed  rates. 

The  directors  of  the  Cuba  Sttbmarine  Telegraph  Company,  Ltd., 
have  declared  an  interim  dividend  at  the  rate  of  5  per  cent,  per 
annum  (tax  free)  on  the  ordinary  shares,  payable  13th  inst. 

The  net  profit  of  the  Halifax  and  Berml-das  Cable  Company  for 
the  year  ended  June  30  was  £18  465,  plus  £48  595  brought  in, 
making  £67  060,  less  £2  504  expended  on  repairs.  The  directors 
propose  to  pay  a  further  dividend  of  3  per  cent.,  tax  free,  making 
6  per  cent.,  carrying  forward  £61  556,  subject  to  excess  profits  duty 
and  corporation  tax. 

During  the  week  the  County  of  London  Electric  Supply  Com- 
pany offered  for  subscription  £500  000  7  per  cent,  redeemable 
debenture  stock  at  94  per  cent.,  secured  by  a  trust  deed  giving  a 
general  floating  charge  on  the  company's  undertaking.  The  stock 
is  redeemable  at  par  in  1951  or  in  1931  at  the  company's  option,  for 
which  a  sinking  fund  is  to  be  provided.  The  issue  was  over-sub- 
scribed in  one  day,  and  lettere  of  allotment  and  regret  have  been 
issued. 

The  receipts  of  the  Cm.  FRAN9AISE  dbs  Cables  TsLfeGRAPHiQUES 
amounted  to  23  870  000  frs.  in  1920.  an  increase  of  over  6  130  000  frs. 
The  net  profit  was  10  991  000  frs. ,  of  which  the  sum  of  3  799  000  frs. 
has  been  divided  among  the  sharenolders.  The  company  is  interested 
in  the  Cie.  Generate  de  Telegraphie  Sans  Fil  and  the  Societe  Radio 
Fran^aise.  Radio-telegraph  stations  are  to  be  established  by  these 
companies  in  French  Guiana  and  Northern  Brazil. 

The  profit  of  the  Trafford  Park  Estates,  Ltd.,  for  the  year 
ended  June  30  amounted  to  £67  581,  which,  together  with  the 
surplus  on  the  redemption  of  chief  rents  (£46  653)  and  £84  269 
brought  forward,  after  deducting  corporation  tax  for  one  and  a  half 
years  (£10  900  )  provides  an  available  balance  of  £187  603.  The 
directors  recommend  payment  of  a  dividend  at  rate  of  8  per  cent, 
per  annum  (£52  000)  and  to  carry  forward  the  balance  of  £135  603. 
Mr.  Geo.  R.  T.  Taylor  has  been  elected  to  the  board  in  succession 
to  the  late  Mr.  Balfour  Browne,  K.C. 

The  profit  of  Hurst,  Nelson  &  Company,  Ltd..  for  the  year 
ended  July  16,  after  deducting  repairs,  directors'  foes,  salaries,  and 
other  charges,  was  £94  229,  less  depreciation.  £17  406,  leaving 
£76  823,  plus  £17  684  brought  in,  making  £94  507.  The  directors 
recommend  placing  to  general  reserve  £20  000,  a  dividend  on  the 
ordinary  shares  at  rate  of  2s.  per  share,  and  a  bonus  of  Is.  per 
share  (both  tax  free),  to  be  placed  to  reserve  for  payment  of 
interim  dividend  in  May  next,  £10  0000;  to  special  reserve  for 
equalisation  of  dividends  on  the  ordinary  shares,  £5  000;  carrying 
forward  £17  507. 

In  the  report  of  the  directors  of  Parsons  Marine  Steam  Turbine 
Company,  Ltd.,  it  is  stated  that  during  the  past  year  the  works  have 
not  been  fully  occupied.  The  orders  received  for  marine  geared 
turbines  have  almost  been  completed,  and,  owing  to  the  depression  in 
shipping,  groat  difficulty  is  being  experienced  in  securing  further 
orders.  A  land  licence  has  been  taken  by  the  company  from  Messrs. 
C.  A.  Parsons  &  Company,  who  have  placed  orders  with  the  company 
.  for  the  manufactnre  of  turbines,  &c.,  for  use  in  connection  with  land 
ihstallations.  The  profit  for  the  year,  including  royalties  and  divi- 
dends on  investments,  and  after  providing  for  taxation,  for  depre- 
ciation, &c.,  amounts  to  £42  581.  The  directors  recommend  a  divi- 
dend at  rate  of  20  per  cent,  per  annum  (tax  free),  of  which  an 
interim  dividend  of  7^  per  cent,  for  the  six  months  to  Dec.  31,  1920, 
was  paid  in  February  last,  absorbing  £42  256,  and  leaving  to  be 
carried  forward  £21  422. 
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COMMERCIAL     INTELLIGENCE. 

Th*  following  information  is  taken  from  printed  reports,   but  we 
cannot  be  responsible  for  any  errors  that  may  occur. 

London  Gazette. 

Bankruptcy  Information. 

xENDALL,  George  Williams  (trading  as  Endall  &  Company),  Canal 
Motor'  Works.  Canal  Bridge,  Church-street,  St.  Helens,  elec- 
trical, mechanical,  and  automobile  engineer.  Date  of  receiving 
order,  Sept.  27.  debtor's  petition. 

KERFOOT.  Edwin,  103.  Cobden-street.  Moeton-lane.  Blackley, 
Manchester,  electrical  engineer.  Date  of  receiving  order, 
Sept.  26.  creditor's  petition. 

MASKILL.  Alfred.  43.  South-avenue,  Halfpenny-lane,  Pontefract, 
electrician.  First  meeting.  Oct.  7,  11  a.m..  Official  Receiver's 
Office,  21.  King-street.  Wakefield.    Public  examination,  Nov,  10, 

11  a.m.,  Coui't  House,  Wood-street,  Wakefield. 

NICHOLS,  Frederick  Charles,  electrical  and  motor  engineer,  carry- 
ing on  business  at  19,  South-street,  Scarborough,  in  co-partner- 
ship with  PARKS,  Margaret  (widow),  under  the  style  of  the 
Scarborough  Motor  and  Accessories  Supply  Company.  First 
meeting,  Oct.  14,  12.30  p.m..  Official  Receiver's  Office,  48, 
Westborough,     Scarborough.       Public     examination,     Oct.     25, 

12  noon.  Court  House,  Castle-road,  Scarborough. 

Notices  of  Intended  Dividends. 

BELL.  John  Vincent.  21,  North-bar  Within,  Beverley,  electrical 
engineer.  Last  day  for  receiving  proofs,  Oct.  19.  Trustee, 
Edward  Peter  Dutton,  Victoria-chambers,  Bowlalley-lane,  Hull. 

DRYSDALE,  William,  24.  Paxton-street,  Barrow-in-Fiuness, 
electrician.  Last  day  for  receiving  proofs.  Oct.  14.  Trustee, 
Henry  JIossop,  4,  Ramsdeii-square,  Barrow-in-Furness. 

Company   Winding-up   Voluntarily. 

RENEW  LAMP  COMPANY  (EASTERN)  LTD.  H.  D.  Carey 
appointed  liquidator.  Particulars  of  claims  by  Nov.  2.  Meeting 
of  creditors  at  3-4.  Great  Winchester-street,  E.G.  2.  on  Monday, 
Oct.  3,  at  noon. 

Liquidator's  Notice. 

WESLEY  &  COMPANY,  LTD.  The  creditors  of  the  above-named 
company  are  required  to  send  particulars  of  claims  by  Oct.  15 
to  A.  B.  Chater,  5,  Alexandra-street,  Cambridge,  liquidator. 


Edinburgh   Gazette. 

MANN  (ALBER-r^  &  COMPANY,  electricians,  124  and  326,  Main- 
street,  Maryhill,  Glasgow.  The  trustee  in  this  sequestration 
intimates  that  an  account  of  his  intromissions  to  Sept.  9,  1921, 
has  been  made  up  by  him  and  audited  by  the  Commissioners,  and 
that  a  first  and  final  dividend  will  be  paid  within  the  chambers 
of  Walter  and  W.  B.  Galbraith,  C.A.,  87,  St.  Vincent-street. 
Glasgow,  on  Nov.  10,  to  those  creditors  whose  claims  have  been 
duly  lodged  and  admitted.    W.  B.  Galbraith,  Trustee. 


County   Court  Judgments. 

[Note. — The  publication  of  extracts  from  the  "  Registry  nf 
County  Court  Judgments  "  does  not  imply  inability  to  pay  on  the 
part  of  the  persons  named.  Many  of  the  judgments  may  have 
been  settled  between  the  parties  or  paid.  Registered  judgments 
are  not  necessarily  for  debts.  They  may  be  for  actions.  But  the 
Registry  makes  no  distinction  of  the  cases.  Judgments  are  not 
returned  to  the  Registry  if  satisfied  in  the  Court  books  within 
twenty-one  days.  When  a  debtor  has  made  arrangements  with  his 
creditors,  we  do  not  report  subsequent  county  court  judgments 
against  him.] 

ARGENT,  ARCHER  &  COMPANY,  89,  Abbey-road,  St.  John's 
Wood,  motor  and  electrical  engineers.  (Remitted  action.i) 
£76  IBs.  5d.    July  29. 

ASHTON,  J.  William,  6,  Timberbottom  Farm,  Tonge.  Bolton,  elec- 
trician.   £14  9s.     Aug.  24. 

BARNCROFT.  Thomas  Moore,  electrician;  BARNCROFT,  Marion 
(his  wife);  and  TALBOT,  Martha  (widow),  7,  Mayor-street, 
Bolton.     £10  10s.     Aug.   24.  i'      >         J 

HARGREAVES.    J.    W.,"lO.    Belle    Vue-road.    Leeds,    electrical 

engineer.      £43  7s.  5d.    Aug.  18. 
^^^^J"^^'  Harold  Ernest,  7,  Union-street.  Hereford,  electrician. 

£10  lis.  Id.     Aug.  16. 
LANE,  — ,  Star  Hotel,  Gravesend,  electrician.    £20  7s.  8d.    Aug.  19. 


Bill   of   Sale. 

[The  undermentioned  information  is  from  the  Official  Registry. 
It  includes  Bills  of  Sale  registered  under  the  Act  of  1882  and  under 
the  Act  of  1878.  Both  kinds  require  registration  every  five  years. 
Up  to  the  date  the  information  was  obtained  it  was  registered 
as  given  below;  but  payment  may  have  been  made  in  some  of  the 
"«.»«*,  although  no  notice  had  been  entered  on  the  Register.] 

BANCROFT,   Thomas  Moore,  7,  Mayor-street,   Bolton,  electrician. 
Sept,  29.    £30. 


Mortgages    and    Charges    on    Limited    Companies. 

[Note. — The  Companies  Act  of  1908  provides  that  every  Mort- 
gage or  Charge,  as  described  therein,  created  by  a  Company  after 
the  commencement  of  the  Act,  shall  be  registered  within  21  days 
after  its  creation,  otherwise  it  shall  be  void  against  the  liquidator 
and  any  creditor.  The  Act  also  provides  that  every  Company 
shall,  in  making  its  annual  Summary  under  the  Companies  Act, 
specify  the  total  amount  of  debt  due  from  the  Company  in  respect 
of  all"  Jlortgages  or  Charges  which  would,  if  created  after  the 
commencement  of  the  Act,  require  registration.  The  following 
Mortgages  and  Charges  have  been  so  registered.  In  each  case  the 
total  debt  prior  to  the  present  creation,  as  specified  in  the  last 
available  Annual  Summary,  is  also  given — marked  with  an  "— 
followed  by  the  date  of  the  Summary,  but  such  total  may  have  been 
reduced  since  such  date.] 
Mortgage  Satisfaction. 
VERITYS.      LTD.,      Birmingham,      electricians      and      mechanical 

engineers     Satisfactions  reg.  Sept.  24.  £600.  reg.  May  1,  1913 ; 

and  £400,  reg.  Dec.  9.  1918. 


Bankruptcy   Proceedings. 

WATKINSON,  Matthew,  WATKINSON,  Harold,  and  WATKIN- 
SON,  Arthur',  electrical  and  mechanicalengineers,  trading  under 
the  name  of  Watt  &  Company,  at  22  and  24,  Palmer-road,  Shef- 
field. Unsecured  liabilities  amounting  to  £859  and  assets 
estimated  to  produce  £328,  leaving  a  deficiency  of  £541,  were 
disclosed  at  the  first  meeting  of  creditors  held  recently.  Matthew 
Watkinson  is  the  father  of  the  two  other  debtors,  and  they 
started  business  as  mechanical  and  electrical  engineers  in 
Aucust,  1919.  At  that  time  the  prospects  were  good,  and  the 
business  was  successful  until  September,  1920.  Four  or  five 
hands  were  employed  up  to  March,  1921,  but  since  that  time 
trade  has  been  bad',  and  a  number  of  orders  have  been  cancelled. 
Debtors  attributed  their  failure  to  bad  trade  dming  the  last 
six  months,  defective  materials,  and  shortness  of  capital. 


In   Voluntary   Liquidation. 

SPENSERS,  Ltd  (in  voluntary  liquidation).  Conduit-place,  Pad- 
dington,  London,  W.,  lighting  engineers.  A  meeting  of 
creditors  was  held  on  September  30,  at  Cannon-street  Hotel, 
E.C.,  called  by  Mr.  F.  A.  Caddick,  7a,  Laurence  Pountncy-hill, 
London,  E.G.,  liquidator  of  the  company.  According  to  the 
statement  of  affairs,  the  unsecured  liabilities  amounted  to 
£20  759,  of  which  £8  646  was  due  to  the  trade,  and  £10  708  was 
owing  to  cash  creditors.  'The  balance  of  £1  405  represented  the 
deficiency  as  regarded  the  second  debenture  holders.  The 
assets  were  estimated  to  realise  £27  580.  from  which  had  to  be 
deducted  £1  307  for  preferential  claims,  and  £11  152  for  the 
first  debenture  holders.  This  left  assets  of  £15  121  to  meet  the 
claims  of  the  second  debenture  holders,  which  amounted  to 
£16  526.  The  assets  comprised  cash  in  hand,  £679 ;  plant  and 
machinery  at  book  value,  .£3  000 ;  furniture,  fittings,  and  fix- 
tures at  book  value,  £519 ;  stock  in  trade,  loose  tools,  and  work 
in  progress,  estimated  on  the  basis  of  a  going  concern,  £16  000 ; 
and  book  debts,  expected  to  produce  £7  382,  No  value  was 
placed  for  the  moment  on  the  patent  rights.  It  was  pointed 
out  that  as  the  assets  were  insufficient  to  fully  discharge  the 
claims  of  the  debenture  holders,  there  was  nothing  available 
for  the  ordinary  unsecured  creditors.  The  issued  share  capital 
of  the  company  was  £30  000,  there  having  been  issued  £60  000 
ordinary  shares  of  10s.  each,  which  were  fully  paid.  The 
deficiency  as  regarded  the'  shareholders  was  £50  759.  The  com- 
pany had  been  in  existence  for  a  number  of  years,  and  the 
shareholders  had  found  substantial  sums  in  cash  for  the  business. 
Debentures  had  been  issued  by  instalments  since  1912.  The  last 
issued  was  April,  1920,  and  amounted  to  £11  000  for  cash.  The 
creditors  decided  to  confirm  the  voluntary  liquidation  of  the 
company,  with  Mr.  Caddick  as  liquidator. 

Benn   Brothers'   Journals. 

Some  Features  of  the  CrnaRENX  Issues. 

"The  Cabinet  Maker":  "Show-Window  Backgrounds  for 
Furnitare  Displays";  "The  Furnishing  of  the  Drake  Hotel, 
Chicago  "  ;  and  "  New  Ideas  in  the  Design  of  Lampshades." 

"  Chemical  Age  "  :  "  Chemical  Industry  and  the  Stability  of 
Peace,"  by  Major  V.  Lefebure;  "  Catalysis,  with  Special  Reference 
to  the  Newer  Theories  of  Chemical  Action  "  ;  and  "  Lubricating 
Oils  from  Coal  Tar." 

"  Farm  and  Home  "  :  "  The  Burden  of  Taxation  "  ;"  Basic  Slag 
Supplies  "  ;  and  "  Utilising  the  Soya  Bean." 

"The  Fruit  Grower":  "Die  Back  Disease  of  Fruit  Trees"; 
"  Research  and  Experiment  "  ;  and  "  Freights  and  Trade  Revival.' 

"  Gardening  Illustrated  "  :  "  Watering  Palms  in  Rooms  "; 
"  Cinerarias  in  Winter  ";  and  "  Ornamental  Pruning  Trees." 

"  The  Gas  World  "  :  Annual  Meeting  of  the  Society  of  British 
Gas  Industries;  "Some  Work  of  the  Institution  of  Gas  Engineers." 

"Hardware  Trade  Journal  "  :  "Ironmongers'  Federated  Associa- 
tion :  Quarterly  Meeting  "  ;  "  Lawn  Mower  Grinding  "  ;  and  "  Drill 
Chucks  II.,"  by  Fred  Horner;  and  "  Advertising  and  Selling." 
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Forty   Years  Ago. 

(The  Electrician,  October  8ih,  1881.) 
Electric  Light  at  Leeds. — In  connection  with  the  approaching 
demonstration  in  honour  of  Mr.  Gladstone,  at  I.#eds,  the  Crompton 
arc  light  is  to  play  an  important  part. 

Ea.stern  Telegraph  Company. — The  traffic  receipts  of  this  com- 
pany for  the  month  of  September.  1881.  amnimted  to  £47  407,  against 
£41  717  in  the  corresponding  period  of  1880,  being  an  increase  of 
£5  690. 

Conductivity  of  Metals. — Professor  Lorenz,  of  Copenhagen,  con- 
firms the  e.xperiments  of  Messrs.  Wiedemann  and  Franz  as  to  the 
conducting  power  of  metals  for  heat  and  electricity,  and  finds  that 
the  ratio  of  the  conductivities  at  0  deg.  and  100  deg.  is  almost 
constant.  In  metals  of  low  conducting  power  it  increases  with 
decreasing  conductivity. 

New  Companies. 

The  following  list  is  compiled  from  informatiorf  supplied  by 
Messrs.  Jordan  and  Sons.  Ltd.,  company  registration  agents,  116 
and  117,  Chancery  Lane,  London,  W.C.  2. 

L.  T.  -Vllen  (Ormskirk  and  Penrith)  Cojipany,  Ltd.  (177  016), 
15  Moor-street,  Ormskirk.  Lancaster.  Registered  September  28.  To 
acquire  and  carry  on  business  of  electrical  and  mechanical  engineers. 
Nominal  capital,  £1  000,  in  £1  shares.  Directors  :  L.  T.  Allen,  H. 
Salisbury,  and  C.  Rider.     Private  company. 

BoRDESLEV  Electrical  Accessories  Company.  Ltd.  (176  962), 
162.  High-street,  Bordesley,  Birmingham,  Registered  September  26. 
Electricians  and  mechanical  engineers.  Nominal  capital.  £5  000.  in 
£1  shares.  Directors  :  F.  H.  Pountney,  W.  J.  Rigbey,  and  W. 
Pountney.     Private  company. 

International  Electrolytic  Plant  Company,  Ltd.  (177  014). 
Registered  September  28.  To  acquire  patents  for  inventions  relating 
to  electrolytic  apparatus  for  producing  o.xygen  and  hydrogen. 
Nominal  capital,  £11  000.  in  10  000  £1  preference  shares  and 
■20  000  Is.  ordinary  shares.  Director  :  A.  E.  Knowles,  Deanscourt, 
Heswall    (chairman).     Private   company. 

Jesmond  Electrical  and  General  Engineering  Company,  Ltd. 
{176  936),  239,  Back  Jesmond-road,  Newcastle-upon  Tyne.  Regis- 
tered September  23.  To  acquire  and  carry  on  business  of  electrician 
and  general  engineer.  Nominal  capital,  £1000,  in  £1  shares. 
Directors  :  T.  Sloan  and  Cecilia  M.  Sloan.     Private  companv. 

Select-o-Phone,  Ltd.  (176  994).  122,  Tooley-street.  S.E.  1. 
Registered  September  27.  Electricians  and  mechanical  engineers 
and  manufacturers.  Nominal  capital,  £100.  in  £1  shares.  Private 
company. 

Shoreham  and  District  Electric  Lighting  and  Power  Com- 
pany, Ltd.  (176  995).  Registered.  September  27.  Electrical 
engineers.  Nominal  capital,  £18  000.  in  £1  shares.  Directors  : 
Jdhn  ver  Mehr  (27,  St.  James's-square,  S.W.  1)  and  S.  Easter. 
Private  company. 

Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Oct.  4. 

Copper—  Price.             Inc.             Dec. 

Best  selected                 per  ton  £69  10    0       5s.  Od.            — 

Electro  Wirebars     . .        „  £74  10     0           —                 — 

H.C.  wire,  basis per  lb.  Os.    ll.id.          —                — 

Sheet Oa.     llVijd.       —               -i^d. 

Phoapltor  Bronze  Wire  {Telephone) — 
Phosphor-bronze 

wire,  basis „  Is.     3!d.        —                 

Brass  60/40— 

Rod,  basis Os.     8d.        —                

Sheet,  basis „  Os.  10 'd.         —                

Wire,  basis „  Os.   11  ^d.         —                 

Pig  Iron — 

Cleveland  Warrants  .   per  ton  £6  10    0          —                

Galvanised        steel 

wire,  basis  8  SWG          „  £23    0    0          —                _ 
Lead  Pig — 

English „  £24     5    0          —                 — 

Foreign  or  Colonial  . .       „  £2:i     5     0          —                

Tin- 
Ingot     „  £157  10    0          —          OS.  Od. 

Wire,  basis    per  lb.  28.   l?d.           —                  

Sal/i  m  mon  iar. — Per  cwt.  65s.  -60s.  Copper  Sulphate.— Pet  ton  £30. 

-So/ /i*Mr(  Flowers). — Ton  £1,3.  Boric   Add  (Crystals). — Per    ton 

(RoU-Brimstone).— Per  ton  £65. 

£13.  Sodium  Bichromate. — Per  lb.  7Jd. 

Sulphuric  Acid  (Pyrites,  168°).—  Sodium  Chlorate.— Vet  lb.  SM. 
Per  ton,  £9  ITs.  6d. 
Rvhhcr.—Va.TA  line.  Is.  Id.  ;   plantation  l.st  latex,  9d.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Co., 
Ltd. 

The  Editorial,  Advertisement  and  Publishing  Offices  of  "  Thb 
Electrician  "  are  at  g,  Bouverie  Street,  London,  E.G.  4.  Tele- 
fframs:  Benbroctic,  Fleet,  London.     Telephone:  City  9852  (5  lines). 

The  subscription  to  "The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Ahmad,  .idvertise- 
nient  Hates  can  he.  obtained  on  application  to  the  Manager.  Adver- 
tisement copy  and  blocks  should  be  received  on  the  Friday  preceding 
date  of  publication. 


Patent  Record. 


SPECIFICATIONS  •  PUBLISHED. 

The  following  abstract  from  some  0/  ttie  spedHcations  recently  published  have 
been  speciaily  compiled  by  Messrs.  MEwnnnN,  Ellis  &  Co.,  Chartered  Patent 
Agents,  70  and  72,  Chancery-lane,  London,  W.C. 


Dry    battery    cells. 


Complete  Specifications. 
133  707  Portable    Electric    Current    Patent    Co. 

(10/10/18.) 
141  073  Dean,  C.  R.     Compound  anode  for  electro-plating  and  method  of 

making  the  same.     a2/12il7.) 
141  3G7  Martin,    E.     Electric   soldering  apparatus.     (8/4/19.) 
HI  710  TuKCiT.  L.     Automatic  telephone  exchange  systems.     (6/3/19.) 

141  732  Western  Electric  Co.,  Ltd.    High-frequency  electrical  signalling. 

(21/8/15.) 
166  267  Marks.  E.  C.  K.     (Koehler  Manufacturing  Co.).     Electric  storage 

batteries.     (1/10/19.) 
166  268  Marks,    E.    C.    R.     (Macfarlane    Communications    Corporation.) 

Electric   system   of  train  communication.     (1/10/19.) 
166,269  Marks,  E.  C.  R.     (Koehler  Manufacturing  Co.).     Electric  lamps. 

(2/10/19.) 
166  276  British    Thomson-Houston    Co.,    Ltd.    (General    Electric    Co.). 

Electric  heating  apparatus.     (10/10/19.) 
166  286  Illingwoeth,     W.     H.      Electrical    cut-out    or    circuit     breaker. 

(9/1/20.)     (Cognate  Application  14  413/20.) 
166  300  Macrorie,    A.    K.,    &    Shearing,    G.      Transmitters    for    wireless 

telegraphy   and  telephony.     (11/2/20.) 
166  301  Cartwright,    P.    R.,    &    Glanville,    E.    T.      Sparking-plugs    tor 

intemal-corabustion  engines.     (12/2/20.) 
166  311  WooDsi   R.    S.     Means    for  securing   the   ends   of   electric   cables. 

(13/3/20.) 
166  314  Smith,    E.    A.    Layton-.     Construction    of   magnetos    tor    ignition 

purposes.     (25/3/20.) 
168  317  Ford,  J.  M.     Electro-magnetic  induction  micrometers.     (31/3/20.) 
168  351  .\utomatic   Telephone   Manufacturing   Co.,   Ltd.,   &   Mercer,   R. 

Distributing  arrangements  for  use  in  connection  with   telephone 

systems.     (14/4/20.)     (Cognate  Application  29  164/20.) 
166  358  Taylor,     A.     R.      Wireless     telephone     transmitters.      (15/4/20.) 

(Cognate  Application  21354/20.) 
166  385  British    Thomson-Houston    Co.,    Ltd.     (General    Electric    Co.). 

Electron  discharge  devices.     (20/4/20J 
166  373  Brunner,  L,  E.,  &  Lefevre,  P.  J.  M.    Armatures  of  magnetos. 

(26/4/20.) 
166  375  Automatic  Telephone  Manufacturing  Co.,  Ltd.,  &  Gillings,  C. 

Telephone  system.-    (27/4/20.) 
166  378  British  Thomson-Houston  Co.,  Ltd.,  &  Young,  A.  P.    Magneto- 
electric  machines.     (28/4/20.) 
166  379  Welch,  A.  L.  (legal  representative  of  Welch,  W.  H.  D..  deceased). 

Electrical     indicators     for     railway     signals     and     other     lamps. 

129/4/20.) 
166  380  Davieb,  B.,  &  Eastern  Telegraph  Co..  Ltd.     Duplex  and  multi- 
plex  telegraphy.     (29/4/20.) 

142  822  Western   Electric   Co.,    Ltd.     Telephone    systems.     (5/5/19.) 

166  396  Fairweather,    H.    G.    C.    (Fredriksstad   Elektrokemiske   Fabriker 

AktieseLskabet).     Process   for   the   manufacture  of   perborates   by 

electrolysis.     17/5/20.) 
166  407  Hockley    Chemical    Co..    Ltd.,    &    Breeden,    F.    V.      Operating 

handles    of   electrical   resistance    boards   or   frames,    switchboards 

and  the  like.     (18/5/20.) 

APPLICATIONS   FOE   PATENTS 
May  9.  1921. 
13  094  Hardy.     Electric   arc  welding. 

13  117  Sykes.     Electro-magnetic  apparatus  for  recording  sound. 
13  173  Soc.   Anon,   des  Ateliers  de  Sickeron  &  Meyfarth.     Braking  d.c. 

series   motors    with   recuperation   of   energy.     (18/12/20,    Switzer- 
land. 
13  181  District  Chemical  Co.  &  Bover.    Flux  for  welding  or  depositing 

metals  electrically. 
13 182  Blondel  &  TouLY.    Generation  of  continuous   waves  for  wireless 

telegraphy  and  telephony. 

May  10,  1921. 
13  192  NiBLETT.     Apparatus  for  production  of  electrolytic  compounds  and 

their  employment. 
13  202  Bell.     Electric  illumination. 

13  231  Lister.     Trolley  guiding  device  for  electric  tramcars,  &c. 
13  232  Lister.     Electric   switches   for  motor   vehicles,   &c. 
13  245  B.    T.-H.    Co.     Windings    of    a.c.    machinery. 
13  255  Marks     (Soc.     Anon.     Constructions     Electriques     de     BelgiQue). 

Electric  locomotives. 
13  270  Connauohton     &     Railing.       Apparatus     tor     cancelling     electric 

signals. 
13  279  Allen  &  North.     Cut-out  devices  for  magnetos. 
13  280  Allen  &   North.     Magneto-electric   machines. 
13  288  Ges.  Fijtt  Drahtlose  Telegraphie  &  Meissner.     Thermionic  devices. 

May  11.  1921. 
13  294  Hitch.     Electromagnetic   radiation   or   induction. 
13  304  MacGregor.     Electrically-propelled   ships. 
13  335  Best.     Electrical  apparatus  for  remagnetising  magnets. 
13  348  Taylor.     Interlinking  electric  power  stations.     (Application  dated 

2/2/21.) 
13  349  &  13  350  Taylor.     Electrical  distribution  in   a.c.   systems.     (AppU- 

cations  dated  7/2/21  and  9/2/21  respectively.) 
13  351  Francis.     Electric  combined  lock  and  bolt. 
13  355  Kluijtmans.     Resistances. 
13  381  Metropolitan-Vickers    Electrical    Co.     Thermal    relays.     (3/6/20, 

Germany.) 
13  391  RuNBAKEN.     Current   distributors   ot   electric   ignition   systems. 
13  398  &  13  399  Garbutt.     .\ccumulators. 
13  405  Kambayaski.     Incandescent    lamps. 
13  425  B.    T.-H.    Co.     (G.     E.    Co.).     Systems    for    producing    electrical 

oscillations. 
13  426  B.  T.-H.  Co.    (G.  E.  Co.).     Electric  discharge  devices. 
13  427  B.    T.-H.    Co.     (G.    E.    Co.).)     Regulating  .systems    for    dynamo 

electric  machines. 

May  12.  1921. 
13  441  Baker.     Commutators    for    electric    ignition    systems. 
13  467  Cooke,    Rogers,    Sutherland   &    Copeland.    Device   for    recording 

and  checking  telephone  calls. 
13  847  Akt.    Ges.    Brown,    Boveri    et    Cie.      Apparatus    for    protecting 
'  electric     supply     circuits     comprising     aerial     lines.       (lS/5/20, 

Germany.) 
13  48,8  Nobuhara.     Commutation    ot   electric    machines. 
13  492  Stegant.     TransfoiTning  a.c.  electric  supply  to  a  supply  having  a 

larger  nimihcr  of  phases, 
13  495  CowiN.     Method   of   distributing  electric   power. 
13  497  Hancock.     Electric  furnaces. 

13  513  Turcot.     Automatic  telephony.     (12/6/20,   France.) 
13  510  SoLWAV.     .\ttacliiuent  for  electric  lamps,   holders,  &c. 
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Notes  of  the  Week. 

The  Belfast  Muddle. 

Hitherto  Belfast  has  enjoyed  a  good  reputation  for 
business  capacity  and  for  a  fairly  sound  system  of  muni- 
cipal government,  but  the  proceedings  at  last  week's 
meeting  of  the  Corporation  are  calculated  to  make  us 
wonder  whether  this  reputation  is  justified.  The  whole 
political  atmosphere  in  Belfast  is  somewhat  electrical 
at  present,  and  this  may  account  for  the  drastic  decision 
to  dispense  with  the  services  of  their  consulting  electrical 
engineers  followed  by  the  rescission  of  the  resolution  on 
ilouday.  When  anything  goes  wrong  in  Belfast  it  seems 
to  be  the  fashion  to  put  down  a  motion  to  dismiss  some- 
one. For  instance,  there.was  a  suggestion  to  dispense  with 
Mr.  Bloxam's  services  in  1913,  when  there  was  a  shortage 
of  supply,  and  about  two  years  ago  Sir  John  Sxell 
similarly  came  under  the  ban. 

A  Chequered  Career. 

The  local  electric  stipply  undertaking  has  had  a  some- 
what chequered  career,  mainly  owing  to  municipal  mis- 
management. The  original  station  in  East  Bridge-street 
was  badly  located,  and  as  long  ago  as  1911  it  was  decided 
to  build  a  new  station.  Then  ensued  a  long  battle  about 
the  eligibility  of  sites,  so  that  the  war  had  broken  out  before 
anything  substantial  was  done,  it  being  only  in  1915 
that  a  definite  sit©  was  secured.  In  the  later  stages  of  the 
war  there  was  a  great  and  increasing  demand  for  electric 
power  in  the  shipyards,  and  contracts  were  entered  into 
with  the  shipbuilders  which  have  now  turned  out  to  be 
unremunerative.  In  addition,  complaints  have  been  made 
about  a  5  000  kW  generator  which  was  purchased  during 
the  war  and  about  the  excess  expenditure  incurred  on  the 
new  power  station  building. 

Foolishness  No   Solution. 

Naturally,  necessity  for  finding  money  to  pay  interest 
and     sinking     fund     on     the     heavy     and     unproductive 


capital  expenditure,  coupled  with  the  slump  in  the  ship- 
btiilding  demand,  has  caused  a  somewhat  big  deficit  in 
the  electricity  accounts,  hence  the  origin  of  the  present 
trouble.  The  position  is  an  unfortunate  one,  brought 
about  mainly  by  the  war  and  the  high  prices  after  the 
Armistice,  and  it  would  have  been  wisei-  to  get  some  relief 
from-  the  Electricity  Commissioners  by  suspending  the 
operation  of  the  sinking  fund  until  the  new  station  was  in 
full  working  order.  At  all  events,  the  Corporation  are  not 
likely  to  improve  matters  by  attempting  to  make  Mr.  Rider 
the  whipping-post  for  all  these  failings,  or  by  changing 
their  consulting  engineers  in  the  middle  of  an  important 
scheme. 

Insulation  from  the  Chemical  Standpoint. 

It  is  no  doubt  a  little  trite  to  say  that  future  electrical 
development  will  depend  to  a  great  extent  upon  our  know- 
ledge of  the  insulating  materials  we  employ,  or  may 
employ,  and  of  what  we  can  learn  of  their  behaviour 
from  both  the  physical  and  chemical  points  of  view. 
Nevertheless,  it  is  true,  and  for  that  reason  the  article  by 
Mr.  W.  H.  Nuttall,  which  we  publish  on  another  page  of 
this  issue,  is  opportune.  Mr.  Nuttall  considers  the 
problems  of  insulation  solely  from  the  theoretical  chemical 
standpoint,  and  in  so  doing  lays  down  the  following  con- 
ditions: That  an  insulator  shotild  have  its  molecules  in  a 
high  flate  of  association,  that  it  should  consist  of  highly 
stable  chemical  compotinds,  i.e.,  these  compounds  should  be 
inert,  neutral  and  chemically  saturated,  and  that  in 
accordance  with  practical  experience  all  insulators  should 
be  in  the  colloidal  state.  As  in  the  past,  electrical 
engineers  have  largely  chosen  their  insulating  materials  on 
the  evidence  that  they  are  non-conductors  and  can  undergo 
certain  tests  as  to  their  dielectric  strength,  it  is  interesting 
to  consider  how  Mr.  Nuttall's  point  of  view  may  lead  us 
to  change  our  views  on  this  subject. 

The  Shortcomings  of  Common  Insulators. 

Shellac,  for  instance,  which  up  to  now  has  been  widely 
used,  comes  luider  his  ban  on  account  of  its  chemical 
instability,  which  cause  it  to  possess  acid-forming  properties, 

D  2 


480 


The   Electrician. 


October  14,  1921 


aud  so  bring  about,  not  only  corrosion  of  the  copper,  but 
a  rapid  fall  in  its  own  resdstanoe.  Oil  varnishes,  on  the 
other  hand,  satisfy  Jlr.  Nutt all's  chemical  conditions,  pro- 
vided the  acid-forming  properties  of  the  gum  they  contain 
can  be  counteracted.  This  will  probably  be  effected,  in  Mr. 
Nuttall's  opinion,  by  using  neutral  gums  of  the  ester 
or  synthetic  types  instead  of  those  generally  employed. 
From  the  chemical  point  of  view,  even  rubber  is  unsuitable 
owing  to  its  instability.  This  can,  however,  be  overcome 
by  tJie  addition  of  sulphur,  i.e.,  by  vulcanising  it  to  form 
ebonite  or  vulcanite,  though  the  use  of  these  products  is 
restricted  owing  to  the  effect  of  heat  upon  them. 
Altogether,  chemically  considered,  the  ordinai-y  insulating 
varnish  or  rubber  compound  seems  to  be  found  wanting 
An  exception  to  this  is  sjmthetic  gxim,  from  which  Mr. 
NuTTALL  expects  a  great  future,  and  which,  from  a 
chemical  point  of  view,  fulfils  all  conditions.  Owing  to  the 
interest  and  importance  of  this  subject,  we  hope  that  the 
work  thus  started  by  the  Vickers  Technical  Research  Com- 
mittee vrill  be  continued  and  extended  to  cover  a  greater 
number  of  materials  than  have  up  to  now  been  dealt  with. 
Such  work  is  not  only  of  value  in  a  limited  chemical  way, 
but  may  profoundly  affect  the  methods  and  materials  used 
in  electrical  manufacture. 

Usefiil  Propaganda. 

The  "  Report  on  the  Use  of  Electricity  in  Working  Class 
Dwellings,"  which  has  recently  been  issued  by  the  British 
Electrical  Development  Association,  is  a  good  deal  more 
than  its  title  would  imply.  It  takes  a  typical  "  housing 
scheme  "  house  and  gives  the  relative  co.st  of  equipping  this 
dwelling  alternatively  with  coal  heating  only  and  with' 
coal  in  combination  with  either  gas  or  electricity.  It  shows 
that  the  cost  of  an  installation  in  either  of  the  latt«r 
categories  can  be  met  out  of  the  saving  on  the  fabric 
obtained  by  omitting  chimneys  and  fireplaces.  It  thus 
eliminates  one  of  those  bogies  that  some  people  love  to 
erect  to  frighten  those  who  advocate  the  domestic  electric 
idea.  It  is,  therefore,  propaganda  of  the  most  useful  kind, 
and  copies  should  be  ordered  by  all  those  interested  for 
distribution  among  their  staff. 

Relative  Costs  of  Heating  and  Cooking  Methods. 

But  this  is  not  all.  Not  only  are  arguments  in  favour 
of  electricity  put  fons-ard  by  the  architects  concerned, 
Messrs.  G.  Blair  Imrie  and  T.  G.  Axgell,  but  carefully 
detailed  bills  of  quantities  are  provided  showing  exactly 
how  it  is  all  done.  The  electrical  portion  of  the  data  is 
due  to  Mr.  Alax  Kirk,  who  has  long  been  an  advocate  of 
the  wider  use  of  this  method  of  costing  in  electrical  work. 
It  certainly  has  this  advantage,  that  it  enables  a  close  check 
to  be  kept  on  stores,  labour  and  extras,  and  allows  the 
cost  of  any  item  that  may  have  been  included  in 
the  original  scheme,  or  have  been  added  afterivards, 
to  be  accurately  determined.  It  eliminates  rule-of-thumb 
methods,  and  perhap.-  will  tend  to  a  reduction  of  those 
large  profits  that  were  considered  to  be  legitimate  per- 
quisites where  extras  were  the  rule.  But  that  is,  after  all, 
a  good  thing,  for  trade  development  will  best  come  about 
through  a  reduction  in  price,  and  one  of  the  surest  ways 
in  which  that  can  be  effected  is  by  a  careful  system  of 
determining  the  cost  of  producing  and  erecting  each  item. 

The  Drawhacks  of  D.C.  Distribution. 

The  lot  of  those  whose  duty  it  is  to  administer  a  direct 
current   distribution   system   is   not    a   happy   one.     After 


years  of  complacency  and  basking  in  the  tonic  air  of  envious 
glances  they  have  now  foynd  that  there  are  disadvantages 
in  having  a  system  which  inflexibly  refuses  to  be  extended 
without  more  capital  expenditure  than  can  in  these  days, 
be  faced  with  equanimity.  This  state  of  affairs  is,  of 
course,  in  greater  part  due  to  the  development  of  the 
domestic  load,  which  has  led  to  an  overstrain  of  the  copper 
provided  in  most  towns.  But  even  if  this  strain  were  over- 
come by  an  heroic  duplication  of  mains,  the  necessary 
extension  of  the  sub-stations  would  still  have  to  be  faced. 

The  Mercury  Rectifier  as  a  Remedy. 

Fortunately,  a  way  out  of  these  difficulties  has  arisen  in 
the  development  of  the  mercury  rectifier.  This  apparatus, 
possessing,  as  it  does,  the  advantages  of  small  floor  space  and 
low-running  costs,  combined  with  the  elimination  of  con- 
stant attendance,  should  go  far  to  permit  a  better  use  to  be 
made  of  existing  d.c.  distribution  systems  and  to  allow  the 
necessary  extensions  to  be  undertaken  at  a  minimum  cost. 
The  description  which  we  give  on  another  page  of  this 
issue  of  three  installations  of  this  kind  which  have  recently 
been  set  to  work  in  this  country  are  therefore  of  interest. 
It  will  be  seen  that  the  apparatus  is  of  quite  commercial 
size  and  works  efficiently  in  conjunction  with  other 
auxiliary  apparatus.  An  important  point  is  that  it  is  par- 
ticularly suitable  for  dealing  with  traction  loads.  In  our 
view  the  possibility  of  using  this  type  of  equipment  very 
largely  in  t-he  future  should  be  carefully  explored. 

The  Trade  Paper  and  the  Trade. 

In  our  lasit.  issue  we  dealt  with  the  subject  of  Trade 
Promotion  from  what  may  be  called  the  objective  point  of 
view.  That  is,  we  opened  our  columns  to  opinions  from 
engineers,  contractors  and  manufacturers  on  this  all- 
important  subject,  and  so  illustrated  what  was  being  done 
to  improve  trade  throughout  the  electrical  industry  by 
means  of  new  designs  and  better  methods  of  manufacture. 
But  on  the  old  principle  that  the  ox  that  treads  out  the 
com  must  not  be  muzzled,  we  strike  another  note  in  the 
article  which  we  publish  on  another  page  of  this  issue.  In 
fact,  we  become  personal.  For  while  it  is  certainly  true 
that  at  this  stage  of  affairs  the  Press  can  very  greatly 
assist  the  development  of  industry,  it  is  none  the  less  true 
that  the  trade  can,  and  should  for  its  own  advantage,  assist 
that  part  of  the  Press  which  deals  week  by  week  with  its 
own  particular  politics,  trO|Ubles  and  technical  achievements. 

A  Welding  of  Press  and  Industry. 

The  necessity  for  a  close  connection  between  Press  and 
induistry  is  in  tliese  latter  days  generally  recognised.  There 
is,  indeed,  an  increasing  realisation  of  the  fact  that  we 
must  live,  if  we  are  to  live  at  all,  on  the  experience  of  others. 
This  is  no  time  for  ploughing  lonely  furrows,  but  it  is  the 
time  for  conducting  our  operations  in  the  full  light  of 
day  with  the  a&.<;istance  of  everyone  who  is  engaged  on  a 
similar  line  of  work.  The  research  associations  which  have 
recently  been  established  are  but  one  example  of  modem 
thought  on  such  matters.  But  still  we  of  the  Press  want 
to  know  more  about  what  everyone  is  doing,  not  only  to- 
provide  the  necessary  stimulant  for  industry,  but  to 
assist  in  the  genesis  and  fertilisation  of  that  somewhat 
nebulous  entity,  editorial  opinion.  For  editorial  opinion 
in  its  essence  is  only  what  everyone  is  thinking,  diluted 
aud  purified  perhaps,  so  as  to  bring  about  a  ciystallisatiou 
of  ideas  which   the  individual   cannot  effect  for  himself. 
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The  trade  journal,  and  more  particularly  the  technical 
journal,  is  very  much  like  a  research  department,  and  a 
research  departineut  is.  most  healthy  when  it  has  the  support 
of  both  the  brains  and  the  finances  of  the  industry. 

The  Press  Congress  of  the  World. 

This  is  evidently  a  matter  not  of  local  or  national,  but  of 
international  interest.  Any  trade  paper  worth  the  name 
lias  its  tentacles  on  the  doings  of  every  oountiy  throughout 
the  world,  not  only  with  a  view  to  giving  the  best  of 
news  services,  but  of  assisting  in  no  indirect  way  the  build- 
ing up  of  British  export  trade.  Moreover,  it  esitablishes 
friendly  relations  with  similar  jounials  in  other  countries, 
and  so  by  a  process  at  once  of  combination  and  dissociation 
tends  to  bring  about  industrial  development  and  establisli 
friendly  international  relations.  The  Press  Congress  of  the 
World,  which  is  being  held  in  Honolulu  this  month,  is 
but  an  outward  and  visible  sign  of  a  movement  that  is 
always  going  on.  This  congress  gives  publicity  to  a  public 
service,  which,  though  constantly  throwing  light  on  the 
work  of  others,  operates  in  an  obscurity  whose  profundity 
is  not  realised  until  it  is  examined.  It  is  therefore  doing  a 
service  to  a  cause  of  world-wide  importance. 

Diluted  Benevolence. 

Tx  ten  davs'  time  the  Electrical  Trades'  Benevolent 
Institution  will  be  holding  its  annual  festival,  at  which, 
among  other  things,  speeches  will  be  made  and  the  amounts 
which  have  been  collected  from  the  prosperous  and  those 
who  are  making  both  ends  overlap  for  the  benefit  of 
those  who  are  not  so  fortunate  will  be  announced. 
This  year  precedent  is  to  be  discarded  and  ladies 
will  be  present  at  the  dinner.  It  is  a  sign  of  the 
times.  And  we  certainly  hope  that  the  presence  of  tJie 
more  chai^itable  sex  will  cause  a  sharp  rise  in  the  load  cui-ve 
of  donations  and  subscriptions.  Speaking  frankly,  the 
support  given  to  the  Electrical  Trades'  Benevolent  Fund  is 
a  disgrace  to  the  industry.  It  is  time  it  ceased  to  be  a 
disgrace.  Ladies  are  great  reformers.  Perhaps  they  will 
take  the  matter  in  hand  ? 

Encouraging  Window  Dressing. 

Ix  a  better  world  than  this  the  zeal  of  the  Southport 
Electricity  Committee  would  be  commended.  As  it  is,  it  is 
more  likely  to  be  misunderstood.  To  provide  a  successor 
for  Mr.  Black,  who  has  migrated  to  Ipswich,  not  only  was 
the  usual  procedure  of  advertisement  and  eliminating 
interviews  adopted,  but  it  was  decided  thut  a  deputa- 
tion of  the  committee  should  visit  the  undertakings 
where  were  employed  those  favoured  engineers  who  had  been 
placed  on  the  short  list.  The  deputation's  deductions  from 
these  excursions  were  then  to  be  a  determining  factor  in 
the  committee's  selection.  The  idea  is  a  good  one.  But  we 
seem  to  remember  an  apothegm  about  imp  de  zlle  which 
is  not  inapplicable.  We  hope  the  deputation  had  fine 
weather.  It  is  not  improbable  that  the  outlook  of  its 
members  will  be  enlarged.  But  we  rather  doubt  whether 
their  choice  of  an  engineer  is  any  the  wiser  than 
if  it  had  not  taken  place.  For  a  whitewashed  generating 
station,  impressive  offices  and  a  spruce  staff  are  not  every- 
thing. However,  the  committee  may  think  that  a  man 
who  dresses  his  window  to  the  besit  advantage  for  such  an 
occasion  is  the  best  man  for  a  place  like  Southport.  There 
may  be  something  in  that,  but  we  wonder  what  the  rate- 
payers think. 


Pessimism  and  Policy. 

The  proceedings  at  the  recent  conference  of  the 
^lunicipal  Tramways  Association,  of  which  we  give  a  full 
account  in  this  issue,  were  distinguished  by  almost 
unrelieved  pessimism.  This  state  of  mind,  however 
common  it  may  be  among  individuals,  is  so  unusual  at 
a  gathering  where  men  of  many  tempersiments  come 
together  and  where  it  is  necessary,  for  strategical  reasons, 
to  show  a  bold  front  to  the  world,  that  it  deserves  an 
examination  as  to  its  causes. 

Depression  not  Unexceptional. 
We  must  begin  by  admitting  that  the  tramway  industry 
is  in  a  bad  state,  for  it  is  stated  that  only  five  out  of  the 
municipally  owned  undertakings  now  in  existence  are 
paying  their  way,  and  that  the  plight  of  the  privately  owned 
undertakings  is  even  worse.  But,  then,  so  is  that  of  a 
number  of  other  industries,  at  least  temporarily.  Yet 
almost  without  exception  those  responsible  for  the  conduct 
of  these  latter  prophesy  better  times  in  store,  and,  however 
little  foundation  there  may  be  for  that  optimism  in  the 
facts  now  before  them,  refuse  to  believe  that  things  can 
get  much  worse  or  that  the  present  conditions  have  any 
pei-manency  about  them.  Why,  then,  it  may  well  be 
asked,  is  pessimism  so  prevalent  in  the  tramway  industry? 
How  does  it  differ  from  other  industries  in  lack  of 
resilience  ?  Is  it  impossible  that  no  policy,  however  wise, 
that  can  be  adopted  will  lead  to  an  improvement  in  present 

conditions  ? 

Historico-Psychological. 

The  reasons  are,  if  we  may  so  express  it,  partly  historical 

and  partly  psychological.     The   tramway   industry  has  a 

history,  checkered    and    marred    by    ineptitudes,  by    bad 

management  and  by  lack  of  foresight.     On  the  one  hand, 

the  privately  owned   undertakings  have  been  mulcted  in 

subsidies  as  the  price  of  a  concession  which  was  considered 

a  virtual  monopoly,   for  it  is  not  so-  long  ago  since  the 

tramway  was  considered  to  be  the  most  modern  and,  indeed, 

only  form  of  traction  that  could  be  used  by  an  up-to-date 

township.     It  naturally  followed  that  to  allow  a.  company 

to  operate  tramways  in  a  town  was  as  good  as  to  make  them 

free  of  a  gold  mine  on  the  proceeds  of  which  it  was  only 

equitable  that  the  public  or,  at  any  rate,  the  municipality, 

should  to  a  large  extent  exist. 

The  Gold  Mine  Theory  Analysed. 

This  gold   mine  theory  was  not  without  a   grave   effect 

on  the  policy  which  controlled  the  development  of  many 

municipally    owned    tramway    systems.       The    municipal 

authority,  being  the  road  authority,  had  (or  such  was  the 

view)  obtained  by  putting  down  its  own  tramways  such  a 

monopoly  that  nothing  could  prevent  the  tramway  from 

coufemng  great  benefits  on  the  public  not  only  by  transiJort- 

ing  them  quickly  and  cheaply,  but.  by  reducing  their  rates. 

In    a    word,    the    tramway   was    not    only    a    blessing    of 

civilisation,  but  an  excellent  method  of  influencing  votes 

at  local  elections.     But  even  before  the  war  this  roseate 

dream  had  begun  to  fade. 

Politics  the  Stumbling  Block. 

For,  as  is  not  unusual,  the  political  element  on  the  town 

council  has  been  mainly  responsible  for  the  disastrous  state 

in  which  many  tramway  undertakings  now  find  themselves. 

For  this  influence  caused  fares  to  be  kept  at  an  uneconomi- 

cally  low  level,  allowed  the  relief  of  rates  to  take  precedence 

of   reserve  funds  and   permitted   extensions  to  depend   on 

votes  rather  than   upon  profit-earning  capacity.     We,   of 
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course,  refer  more  particularly  to  the  municipally  owned 
system,  though  in  a  more  indirect  way  the  same  factors 
have  had  a  profound  influence  on  the  privately-owned 
undertakings. 

The  Harvest. 

Now  the  result  of  all  this  is  what  might  be  expect«d. 
The  breath  of  adverse  financial  conditions  has  brought 
the  ajiparently  firm  structure  of  many  a  tramway  under- 
taking toppling  in  i-uins,  and  those  who  are  familiar  with 
better  days  (jierhaps  not  unnaturally,  with  the  house  fail- 
ing about^  their  ears)  think  that  the  end  of  the  world  is  near. 

This  deplorable  state  of  affairs  is  commonly  ascribed  to 
two  causes — one  the  war,  the  other  unfair  competition,  or, 
in  other  words,  the  motor-'buses.  But,  however  much  we 
admit  the  truth  of  both  these  contentions,  they  do  not 
tell  the  whole  story.  The  war  has  certainly  caused  a  large 
increase  in  wages  and  other  operating  expenses;  but  even 
before  the  war  many  tramway  undei^takings  were  by  no 
means  sound  financially,  and  all  the  conflict  has  done 
in  their  case  has  been  to  accelerate  the  pace  downhill  and 
not  to  change  the  direction. 

No  Easy  Way  Out. 

There  is,  we  fear,  no  easy  way  out  of  this  difficulty. 
With  few  exceptions,  the  increased  fares  permitted  a  short 
time  ago  have  brought  no  large  increase  in  revenue. 
Further  increases — the  most  obvious  suggestion  for  making 
ends  meet — are  more  likely  to  result  in  a  decrease  than 
an  increase  in  income.  Decimalisation  of  the  penny  has 
been  suggested  as  a  solution.  But  surely  this  cannot  be 
meant  .seriously.  We  have  the  highest  regard  for  Mr. 
Allcock,  and  view  favourably  the  ideas  which  he  so 
ardently  and  persistently  tries  to  inculcate,  but  unless  there 
is  to  be  a  decimal  penny  (if  that  is  the  correct  term)  for 
tramways  only,  and  for  no  one  else,  we  fail  to  see  how 
this  arraugemeub  can  make  matters  one  jot  better.  That 
idea  should  be  dropped  at  once  in  favour  of  more  practical 
methods. 

Has  the  Tramivay  Finished  Grovring  ? 

It  seems  generally  to  be  supposed  that  on  the  engineer- 
ing side  the  tramcar  and  its  auxiliary  equipment  have 
finished  their  development.  But  surely  this  is  not  the  case  ? 
There  are  many  methods  that  could  be  introduced  to  bring 
about  greater  economy  in  working,  and  none  of  these 
should  be  left  unexplored.  The  tramway  is  not  dead  yet. 
If  it  is  moribund  it  is  largely  the  fault  of  those  who  have 
been  managing  it. 

The  Competition  Question. 

It  is  said  that  whatever  chances  the  tramway  might 
have  in  future  under  better  conditions  are  quite  neutralised 
by  the  competition  that  nearly  every  undertaking  has  to 
suffer  from  the  motor-'bus.  We  agree  that  tramway  under- 
takings have  a  grievance.  They  have  to  pay  for  the  roads 
which  the  motor-'bus  uses  for  almost  nothing  and  damages 
severely.  They  have  to  submit  to  comjietition  from  a 
more  flexible  and  more  popular  competitor.  The  problem 
is  certainly  one  which  ought  to  be  tackled  and  adju.sted. 
But  here  again  we  regret  to  see  a  narrowness  of  view  on 
the  part  of  those  concerned  in  the  matter  on  the  tramway 
side.  Such  a  question  cannot  be  dealt  with  by  punitive 
legislation,  even  could  such  legislation  be  obtained.  But 
competition  must  be  ans^^•ered  by  competition,  and  thg 
motor-'bus  beaten  at  its  own  game.  In  deploring  unfair 
competition  municipal  tramway  undertakings  have  a  con- 
veniently short  memory.  The  remedy  for  competition  is 
greater  eflTiciency.  Taken  in  this  w'ay,  it  is  a  tonic,  not  a 
poison.     The  time  has  come  for  tramways  to  wake  up. 


Slow  Progress  on  Research. 

Judged  by  its  sixth  annual  report  to  the  Privy  Council, 
comparatively  little  new  work  seems  to  have  been  under- 
taken during  the  past  year  by  the  Advisory  Council  for 
Scientific  and  Industrial  Research.  Indeed,  the  most 
important  development  has  been  the  efforts  made  to 
co-ordinate  researches  which  are  of  civilian  interest  as  well 
as  of  importance  to  the  fighting  forces,  and  to  direct  the 
expenditure  of  money  provided  for  research  for  Govern- 
ment purposes.  The  report  further  informs  us  that  owing 
to  the  necessity  of  limiting  public  expenditure  it  has  been 
found  advisable  to  proceed  with  caution,  and  that  owing 
to  the  difficulty  of  securing  resesuroh  workers  of  high 
qualifications  and  of  introducing  a  new  and  experimental 
system  of  co-operation  betw'een  different  departments  of 
State  the  progress  has  been  slower  than  will  be  the  case 
after  further  experience  has  been  gained  and  time  has  been 
given  for  working  out  a  well-considered  progrEwnme.  The 
co-ordinating  boards  are  now  engaged  on  a  survey  of  the 
exLsting  research  activities  of  the  Government  and  in 
promoting  an  interchange  of  information  in  order  to  lay 
a  sure  basis  for  the  future. 

Festina  Lente. 

In  fact,  the  general  impression  we  gather  from  all  this 
is  that  the  work  is  proceeding  in  a  leisurely  way,  though  we 
are  told  that  the  results,  so  far  as  they  have  gone,  are 
encouraging,  and  that  the  final  effect  will  be  economy  of 
effort  and  expenditure.  We  trust  that  this  anticipation 
will  be  realised  without  the  sacrifice  of  any  vital  national 
interests,  though  the  curtailment  of  expenditure  will  no 
doubt  lead  to  the  postponement  of  a  certain  amount  of  use- 
ful work  and  to  a  considerable  limitation  of  the  original 
programme  of  the  Council.  This  is  to  be  regretted,  as 
research  does  not  lend  itself  readily  to  chajiges  in  pro- 
gramme. Under  the  circumstances,  however,  it  is  perhaps 
unavoidable,  and  we  can  only  hope  that  the  money  avail- 
able will  be  used  to  the  best  advantage  by  being  employed 
on  work  of  first-class  importance. 

Whence  Real  Progress  will  Come. 

But  it  is  to  the  new  research  associations  rather  than  to 
any  Goveniment-eontrolled  institution  that  we  look  for 
real  jsrogress  in  genuine  research  work.  I.e.,  research  work 
which  will  be  of  advantage  to  civilian  undertakings  and 
to  general  industrial  enterprise.  On  this  basis  the 
Advisory  Council's  main  functions  should  be  to  co-ordinate 
existing  research  organisations,  to  encourage  the  formation 
of  industrial  research  associations,  to  facilitate  the  exchange 
of  information  between  associations,  and  to  assist  in  the 
])ublication  of  results. 

New  Research  Associations. 

We  are  glad  to  learn  that  subs^tantial  progress  has  been 
made  with  the  fonnatiou  of  new  research  associations.  Six 
such  associations  obtained  licences  from  the  Board  of  Trade 
durinc  the  peist  year,  making  the  total  number  established 
to  date  twenty-four.  Two  others  have  been  approved, 
and  will  shortly  be  incorporated,  so  that  there  are  now 
twenty-six  associations  for  the  purpose  of  undertaking  and 
carrying  on  research  work  of  interest  to  the  industries  con- 
cerned in  their  organisation.  The  amount  of  useful  work 
done  so  far  .seems  to  be  small,  and  the  sum  of  our 
knowledge  has  not  been  greatly  increased,  even  by  those 
associations  which  were  established  three  years  ago.  No 
doubt  this  is  due  to  the  necessity  for  establishing  a  sound 
basis  on  which  to  start  work,  to  the  scarcity  of  suitable 
research  workers  and  to  other  causes.    We  are  glad  to  learn. 
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however,    that    the    associations     are    concentrating    their 

attention   more  and  more  on   the  fundamental   principles 

underlying  the  methods  and  processes  of  their  trades,  for- 

it  is  in  this  way  genuine  progress  is  likely  to  be  made  rather 

than    by    searching    for   results   of   immediate    commercial 

value. 

Good  Work  by  the  Electrical  Association. 

The  most  important,  and  certainly  the  most  vigorous 
and  enterprising  of  these  new  organisations,  is  the  Britisli 
Electrical  and  Allied  Industries  Research  Association. 
It  was  fortunate  in  being  the  inheritor  of  the  work  already 
partly  executed  and  of  a  programme  mapped  out  by 
the  Electrical  Eeseareh  Committee.  Readers  of  The 
Electrician  are  kept  informed  of  the  activities  of  the 
Association  hj  the  issue  of  periodical  bulletins  by  the 
Director  of  Research,  Mr.  E.  B.  Wedmore,  and  they  are 
thus  able  to  obtain  an  idea  of  the  progress  made  from 
time  to  time  on  the  investigations  which  are  being  made 
upon  insulating  materials,  switchgear  and  other  electrical 
apparatus.  In  many  respects  the  B.E.  and  A.  I.E. 
Association  is  a  model  to  the  others,  and,  though  one  of 
the  most  recently  organised,  is  already  engaged  on  an 
extensive  programme  of  useful  work. 

Need  of  Co-operation. 

As  regards  the  work  of  the  otlier  associations,  the  British 
Scientific  Research  Association  has  found  it  necessary  to 
form  links  with  the  Medical  Research  Council  in  connection 
with  the  manufacture  of  X-Ray  apparatus,  with  the  British 
Electrical  and  Allied  Industries  Association  in  order  to 
arrange  for  co-ordination  in  electrical  researches  of  common 
interest  to  both,  and  also  with  the  British  Non-Ferrous 
Metals  and  the  British  Cutlery  Associations.  Co-operation 
is  secured  by  the  appointment  of  joint  committees  for  the 
supervision  of  work  in  which  two  or  more  assooiations  are 
interested. 

National  Physical  Laboratory. 

Naturally,  a  substantial  part  of  the  present  report  is 
devoted  to  the  work  of  the  National  Physical  Laboratory, 
which  continues  to  increase  in  scope  and  importance.  As 
is  well  known,  among  it®  activities  is  the  large  amount  of 
special  research  undertaken  on  behalf  of  technical  institu- 
tions, research  associations  and  private  firms,  and  extended 
use  is  being  made  of  the  labora.tory  in  the  conduct  of 
research  required  by  the  boards  and  committees  of  the 
Department  of  Scientific  and  Industrial  Research,  and  some 
"  free  service  "  work  is  also  undertaken  for  the  Home 
Office,  Board  of  Trade  and  other  Government  departments. 
Fuel  Research. 

Important  work  has  been  carried  out  by  the  Fuel 
Research  Board ;  a  series  of  experiments  on  the  effect  of 
steaming  three  widely  different  types  of  coal  in  vertical  gas 
retorts  has  been  completed,  and  the  results  have  been 
published.  The  experiments  show  that  by  the  use  of  steam 
under  conditions  which  can  be  accurately  specified  for  any 
given  kind  of  coal  there  is  not  only  a  gain  in  the  conversion 
of  the  heat  units  of  the  raw  coal  into  gas  amounting  from 
25  to  50  per  cent.,  according  to  the  coal  used,  but  there 
are  also  substantial  gains  in  the  by-products,  tar  aaid 
sulphate  of  ammonia.  In  addition,  experiments  have  been 
conducted  on  the  carbonisation  of  peat  at  low  temperatures 
and  in  vertical  retorts  at  high  temperatures.  The  results 
obtained  are  stated  to  be  of  an  encouraging  character,  and 
it  is  anticipated  that  some  of  the  details  of  this  work,  as 
well  as  the  results  of  the  inquiries  of  Dr.  Margaret 
FisHENDON  into  some  of  the  pxobleans  of  domestic  heating 
and  of  the  experimental  work  of  Mr.  A.  H.  Barker  on  the 
efficiency  of  cooking  ranges,  will  shortly  be  published. 


Work  of  Co-ordinating   Boards. 

The  research  programmes  of  the  various  fighting  services 
have  been  examined  by  the  Physics,  Chemistry  and 
Engineering  Co-ordinating  Research  Boards,  but.  it  is 
reported  that  few  instances  of  overlapping  have  been  dis- 
covered, and  good  re.sults  are  likely  to  follow  from  bringing 
the  representatives  of  the  departmental  research  establish- 
ments into  closer  touch  with  one  another.  The  Physics 
Board  has  made  arrangements  for  carrying  out  reseai-ches 
in  sound  location,  and  it  has  assumed  the  responsibility 
for  financing  the  experiments  in  the  development  of  leader 
gear  for  another  year.  It  has  also  formed  a  sub-committee 
to  consider  the  application  of  X-Ray  methods  in  the 
examination  of  materials,  while  the  National  Physical 
Laboratory  is  undertaking  the  development  of  photographic 
plates  and  fluorescent  screens  for  X-Ray  work,  and  also 
work  on  optical  research,  searchlight  carbons,  alloys  for 
compass  correctors,  non-magnetic  steels,  &c.,  while  research 
is  also  being  instituted  or  encouraged  with  a  view  to  the 
production  of  high-class  insulating  materials  in  thi" 
counti-y.  The  Engineering  Board  has  made  an-angeanenfaL 
for  the  conduct  of  fundamental  i-esearches  at  selected 
universities  into  the  fatigue  of  materials,  and  investigations 
have  been  organised  into  motor  springs,  bearing  metals,  soft 
solders,  the  effect  of  heat  treatment  on  nickel  steel,  &c. 
Among  the  activities  of  the  Chemistry  Board  is  the 
fonnation  of  a  sub-committee,  consisting  of  members  of  the 
three  fighting  forces,  acting  in  co-operation  with  the 
British  Electrical  and  Allied  Industries  Research  Associa- 
tion, in  order  to  examine  the  possibilities  of  further  research 
into  the  development  of  accumulators  and  dry  cells;  but 
no  further  Government,  research  on  the  fixation  of  nitrogen 
is  to  be  undertakeni  at  present. 

Radio  Research  Work. 

While  satisfactory  progress  has  been  made  by  committees 
of  the  Radio  Research  Board,  complaint,  is  made  of  the 
lack  of  experienced  investigators  with  sufficiently  high 
qualifications  to  enable  them  to  undertake  the  type  of 
research  required.  The  work  of  the  sub-committee  on  the 
Propagation  of  Waves  has,  therefore,  been  confined  mainly 
to  theoretical  con.siderations  of  the  problems  involved. 
Investigations  which  are  being  earned  out  a.t  the  National 
Physical  Laboratory  include  the  improvement  of 
methods  for  measuring  high-frequency  currents  and 
resistance,  the  development  of  the  Bloch  principle  of  the 
accurate  measurement  of  wave  lengths,  and  a  comprehensive 
investigation  into  the  origin  and  fund£unental  nature  of 
"  atmospherics."  The  co-operation  of  seven  university 
and  technical  colleges  and  four  Government  establishments 
has  been  enlisted  in  a.  soheme  for  making  simultaneous 
observations  in  various  part.9  of  the  country  on  the 
transmissions  of  certain  fixed  stations.  The  various 
methods  used  in  directional  wireless  are  also  being 
investigated,  and  grants  have  been  made  for  research  upon 
problems  connected  with  the  fundamental  properties  of  the 
thennionic  valve. 

Though  the  report  is  singularly  lacking  in  detail, 
and  seems  to  be  mainly  composed  of  vague  general 
statements,  yet  the  programme  outlined  above  is  aai 
important  one,  and  good  results  are  likely  to  be  achieved 
if  the  whole  of  the  work  can  be  carried  out  by  properly 
equipped  workers.  Unfort.unately,  the  policy  of  the 
Advisoi-y  Council  seems  to  be ,  niggardly  towards  private 
research,  and  little  encouragement  appears  to  be  given  to 
university  graduates,  the  cla.ss  from  which  the  small  and 
select  band  of  qualified  research  workers  are  likely  to  be 
recruited . 
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INSULATING    MATERIALS. 

Some   Theoretical    Chemical    Considerations. 

By    W.    H.    NUTTALL.    F.I.C. 

Chief  Chemist  to  the  Vickers'  Technical  Research  Committee  on   Insulating  Materials. 


The  ipliahilit}  of  oloctrical  uiaciiinery  is  largely  deppndent 
upon  effective  insulation,  and  with  the  modern  tendency  to 
ever  higher  voltages  and  larger  units,  the  question  of  insulation 
becomes  of  paramount  importance.  It  is  fitting,  therefore, 
that  at  such  a  time  the  .study  of  electrical  insulation  is 
beginning  to  emerge  from  the  empirical  stage.  The  theoretical 
study  of  insulating  materiaLs  has  now  for  some  time  engaged 
the  attention  of  various  workers,  and  as  a  result  of  their 
experience,  certain  broad  generalisations  are  beginning  to 
come  to  light  which  not  only  enable  dielectrics  apparently 
varied  in  character  to  be  grouped  together,  bat  which  it  is 
hoped  will  suggest  profitable  fields  of  work  iu  the  search  for 
new  and  more  reliable  insulators. 

Insulators  and  the  Electron  Theory. 

Considered  in  the  ligh^  of  the  electron  theory,  the  difference 
between  an  "'  insulator  "  and  a  ''  conductor  "  is  rather  a  matter 
of  degree  than  of  kind,  and  the  ideas  underlying  the  theory 
of  electrical  conductivity  are  also  applicable  to  insulation. 
According  to  the  electron  theory,  the  conductivity  of  anv 
sub.stance  is  dependent  upon  the  presence  and  motion  of 
electrically-charged  ""  ions."  Accordingly,  a  good  insulator 
should 

(1)  not  be  capable  of  electrolytic  dissociation;  that   is,  it  should  be 

as  free  as  possible  from  dissociated  ions  ; 

(2)  it   should   not   be   capable   of   ionisation   under   an   electrostatic 

stress  ; 

(3)  it  should  offer  a  high  mechanical  resistance  to  the  passage  of  ions. 

The  Conducting  Properties  of  an  Electrolyte. 

1 .  An  electrolyte  in  aqueous  solution  is  a  conductor  by  virtue 
of  its  stat«  of  ionisation — e.g.,  dilute  hydrochloric  acid.  But 
the  same  electrolyte  dissolved  in  a  non-ionising  solvent^ — i.e., 
a  solution  iu  which  the  molecules  of  the  solute  are  in  a  state  of 
association — is  practically  a  non-conductor — e.g.,  hydrochloric 
acid  iu  chloroform  solution.  It  is  desirable,  therefore,  that 
an  insulator  should  have  its  molecules  in  a  high  state  of 
association,  and  whilst  this  point  is  probably  of  little  value 
so  far  as  inorganic  substances  are  concerned,  it  is  of  great 
importance  where  we  are  dealing  with'' organic  materials,  for 
with  such  it  is  frequently  possible  to  bring  about  a  high  state 
of  molecular  association  through  the  process  of  polymerisation. 

The  Applicability  of  Ohm's  Laiv. 

2.  When  an  insulator  is  submitted  to  a  difference  of  potential. 
Ohm's  Law  i.s  probably  only  valid  so  long  as  the  conduction 
is  dui-  to  the  ions  initially  present.  So  far  as  gases  are  con- 
cerned, if  the  voltage  is  increased  progressively,  the  field  will 
eventually  become  sufficiently  intense  to  liberate  electrons, 
when  the  resistance  will  rapidl)^  fall,  the  molecular  structure 
will  be  disintegrated  and  the  in.sulator  is  said  to  have  "  broken 
down."'  It  may,  ])erhai)s.  be  fairly  assumed  that  the  break- 
down of  liquid  and  solid  insulators  represents  a  not  dissimilar 
prociLss.  In  any  case,  a  good  insulator  should  consist  of 
highly  stable  chemical  compounds.  They  should  he  inert, 
neutral,  saturated  in  a  chemical  sense,  having  no  free 
valeiicii's.  They  should  not  b('  affected  either  by  a  moderate 
rise  in  temperature  or  by  the  action  of  dilute  acids  and  alkalies. 

The  Colloidal  State  Necessary  for  Insulators. 

3.  Conductivity  de])cnds  not  only  upon  the  presence  of 
free  ions,  hut  upon  their  motion  from  molecule  to  molecule. 
If  this  is  retarded,  the  conductivity  is  decreased.  Resistance 
to  ionic  migration  is  a  function  of  the  internal  friction  or 
vi.scosity  of  the  material  under  consideration.  In  other 
words,  the  material  forming  an  insulator  should  be,  as  far  as 
possible,  in  the  colloidal  state.  Practical  experience  bears 
this  out  for,  with  the  exception  of  air,  all  insulating  materials 
are  colloidal  in  character.  This  is  in  spite  of  the  fact  that 
the  colloidal  particles  contained  in  a  colloidal  solution  carry 
an  electrical  charge  considerably  higher  than  does  the  ordinary 
ion,  which  enables  them  to  travel  in  an  electric  stream 
(electrophorysis),  and  bestows  a  certain  distinctive  electrical 
conductivity  ui)on  colloidal  solutions  which   is  additional   to 


the  conductivity  of  the  dispersion  medium  or  of  the  electro- 
lytes usually  contained  therein.  Nevertheless,  this  distinctive 
conductivity  is  most  evident  in  dilute  solutions.  In  the 
colloidal  form  in  which  insulators  are  usually  employed  the 
resistance  to  movement  offered  by  the  great  internal  friction 
(viscosity)  of  the  material  reduces  very  considerably  this 
inherent  conductivity.  It  may  be,  however,  that  it  is  this 
special  conductivity  of  colloid  matter  which  is  responsible 
for  the  charging  or  disiilacement  current  encountered  in 
condenser  work,  the  measurement  of  which  under  standard 
conditions  gives  the  specific  inductive  capacity  of  the 
dielectric. 

Consideration  may  now  be  given  to  some  of  the  commoner 
insulating  materials  at  present  employed  in  the  electrical 
industry  in  order  to  see  how  far  they  satisfy  the  three  main 
desiderata  for  dielectrics,  outlined  above. 

Insulating  Varnishes. 

Insulating  varnishes  are  of  two  classes : — 
(a)  Spirit  Varnishes,  and 
(h)  Oil  Varnishes. 

A  spirit  varnish  usuaUy  consists  of  a  solution  of 
shellac  in  methylated  spirits,  to  which  occasionally  a  certain 
proportion  of  an  alcohol-soluble  gum  is  added.  Shellac  is  a 
colloid,  and  so  satisfies  condition  No.  3.  Its  initial  insulating 
properties  are  good.  It  is,  however,  not  a  very  stable  chemical 
compound,  being  easily  hydrolysed  by  very  dilute  alkalies. 
Accordingly,  it  has  somewhat  marked  acid-forming  properties, 
especially  under  an  electric  stress,  which  become  evident 
by  the  greenness  developed  with  cotton-covered  copper  wires 
which  have  been  treated  with  a  shellac  varnish.  The  presence 
of  much  acid,  thus  produced,  is  liable  to  cause  a  rapid  fall  in 
resistance. 

Oil  Varnishes. 

An  oil  varnish  consists  of  a  natural  gum — e.g.,  copal,  which, 
after  heating  to  remove  water  and  easUy  volatile  matter,  is 
dissolved  in  linseed  oil,  which  itself  has  been  submitted  to  a 
previous  heat  treatment.  This  heat  treatment  is  usually  one 
of  two  kinds  :  (1)  Heating  with  the  object  of  oxidation,  as  in 
the  manufacture  of  "  boUed  oil  "  or  '"  double  boiled  oil,"  or 
(2)  heating  as  far  as  possible  in  the  absence  of  air  with  the 
object  of  inducing  polymerisation.  Whilst  this  distinction  is 
purely  an  arbitrary  one,  as  in  both  cases  a  certain  amount  of 
oxidation  and  polymeiisation  results,  yet,  from  what  has 
already  been  said,  an  oil  iu  which  polymerisation  (i.e.,  the 
aggregation  of  several  molecides)  jsredonunates,  should  be 
superior  as  a  dielectric  to  one  prepared  by  oxidation,  and  there 
is  a  certain  amount  of  experimental  evidence  to  countenance 
this  view.  The  gum  itself  is  a  colloid,  and  its  solution  in 
the  oil,  however  prepared,  is  a  colloidal  one.  Generally 
speaking,  therefore,  an  oil  varnish  satisfies  the  conditions  laid 
down  above,  and  experience  has  .^hown  that  it  is  a  reliable 
insulator,  whether  used  as  an  impregnating  varnish  or  in  the 
form  of  varnished  cloth  (e.g.,  ICmpire  cloth).  The  weakest 
part  of  an  oil  varnish  is  undoubtedly  the  gum.  The  natural 
gums  are  not  very  stable  compounds  chemically.  They  are 
of  the  nature  of  organic  salts  or  esters,  and  are  easily  hydro- 
lysed. 'J'hey  have  thus  acid-tending  properties,  and  it  is 
rare  to  find  an  oil  varnish  \\hich  is  not  acid.  Some  varnishes, 
however,  tend  to  develop  further  considerable  quantities  of 
acid  under  the  effect  of  an  electric  current.  Probably,  at 
some  future  date,  varnishes  prepared  from  more  stable, 
neutral  gums  of  the  ester  or  synthe+ic  type  will  greatly 
supersede  those  at  present  in  use.  Ordinary  colophony,  on 
account  of  its  loose  chemical  natme,  should  never  be  employed 
,in  an  insula+ing  varnish. 

Rubber,   Ebonite,  Vulcanite,  &c. 

Kubber  is  a  natural  product  of  imknown  composition.  A 
sonu'what  similar  material  can,  however,  be  prepared  syn- 
thetically by  the  ]j()lymerisation  of  various  unsaturated  organic 
<'ompounds,  of  which  isoprene  CH, :  C  (CHj),  CH  :  CH^  may 
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be  taken  as  an  example.  Whilst  such  synthetic  rubbers  will 
probably  never  be  of  any  technical  importance,  yet  they  aflord 
some  clue  to  the  composition  of  natural  rubber,  which  is 
undoubtedly  a  polymerised  product.  It  is  also  a  colloid. 
These  two  facts  would  suggest,  therefore,  that  it  should  be  a 
dielectric,  and  this  is  well  known  to  be  the  case.  The  use 
of  rubber  as  such  is  to  some  extent  restricted  on  account  of 
its  somewhat  unstable  nature.  It  is  an  unsaturated  compound 
and  chemically  far  from  suitable.  By  saturating  its  double 
bonds  by  combination  with  sulphur  (vulcanisation),  the  rubber 
molecule  can  be  considerably  stabilised,  and  the  resulting 
products  (ebonite,  vulcanite)  are  valuable  dielectrics.  Their 
use.  however,  is  somewhat  restricted  as  they  soften  on  heating 
and  are  affected  by  oils. 

Synthetic  Gums. 

Synthetic  gums  are  becoming  of  increasing  importance  as 
electrical  insulators,  and  their  nature  is  not  without  interest 
in  the  light  of  the  preceding  theoretical  considerations.  The 
first  of  technical  importance  to  be  introduced  W'as  a  con- 
densation product  of  phenol  (or  cresol)  and  formaldehyde  (or 
its  derivatives).  The  condensation  takes  place  in  stages,  a 
liquid,  semi-liquid  and  finally  a  solid  product,  being  obtained, 
according  to  the  e.\.tent  of  the  condensation.  The  solid 
product,  if  the  condensation  has  not  been  taken  too  far,  is 
soluble  in  alcohol,  but  on  further  heating  a  change  takes  place, 
the   melting   point   gradually   rises   until   an   infusible   gum 


results,  which  is  then  also  insoluble  in  all  solvents  except 
strong  alkalies  or  acids.  The  value  of  gums  of  this  class  is 
that  they  can  be  applied  in  an  alcohol-soluble  form,  and  after 
the  solvent  has  been  removed  b}'  evaporation  the  soluble 
gum  can  be  converted  into  the  stable  insoluble  variety  by 
stoving  imder  suitable  conditions.  The  insulated  article  will 
then  withstand  a  temperature  up  to  about  200  deg.  C,  and  is 
unagected  by  oil.  As  to  the  constitution  of  the  ultimate 
phenol-formaldehyde  condensation  product,  much  has  been 
conjectured  but  little  is  known  definitely.  The  earlier  stages 
in  its  production  are  attended  by  the  liberation  of  water, 
whilst  the  change  from  the  soluble  gum  to  the  insoluble  gum 
is  unaccompanied  by  the  loss  of  water  and  is  undoubtedly  a 
case  of  polymerisation.  Wohl  ("  Berichte."  45  (1912),  p.2  046), 
has  suggested  that  the  final  gum  is  derived  from  polymerisation 

products  of  CH., :  < >  =  0.   However  derived,  the  final  gum 

is  certainly  a  polymerisation-product,  and  it  is  undoubtedly 
a  colloid.  Further,  it  is  a  peculiarly  stable  compound,  so 
that  its  high  insulating  value  is  not  surjmsing. 

Other  types  of  synthetic  gums  are  already  on  the  market, 
but'-their  technical  value  requires  to  be  tested  out.  Probably 
the  use  of  various  synthetic  gums  will  be  greatly  extended  in 
the  future  when  the  advantages  w'hich  they  aflord  are  more 
fully  realised.  New  tyjjes  of  synthetic  gums  are  certain  to  be 
introduced  sooner  or  later  ;  the  main  road  to  their  discovery 
is  now  fairly  clear,  namely,  a  readily  accessible  and  un- 
saturated compound  and  its  polymerisation  to  a  gum. 


Changing    Roles. 

Cheap    Electricity    and    Beautiful    Gas. 


By    •'  EKECTROCYNIC." 

Some  3'ears  ago  there  was.  I  think,  a  very  general  feeling  that       the  bark  of  a  tree 
you  went  to  electricity  for  the  virtues  of  beauty  and  adaptability, 
and  to  gas  for  the  solid  qualities  of  utility  and  economy.     Gas 
apparatus  was  not  good  to  look  upon,  but  it  served  its  purpose  with 
an  admirable,  if  smelly,  etficiency. 

Electric  light  in  those  days  was  considerably  more  expensive  than 
gas,  but  it  certainly  was  better-looking.  The  gas-electric  con- 
troversy of,  say,  fifteen  years  ago  was  in  many  respects  a  battle 
between  utilitarianism  and  art.  The  electro-fanatic  took  pride  in 
his  fanaticism.  Was  he  not  bearing  the  banner  of  beauty  in  a  world 
given  over  to  the  worship  of  the  stark  gasometer  and  the  ugly 
gasolier  ? 

Battle  of  the  Lights  and  Heats. 

Times  have  changed,  and  with  them  the  protagonists  in  this 
battle  of  the  Ughts  and  heats.  Great  advances  have  been  made  in 
the  efficiency  of  electric  Ughting  and  heating.  In  the  former 
application  electricity  is  more  economical  than  gas,  and  very  little 
more  expensive  in  the  latter.  But  in  the  matter  of  artistry,  it 
seems  to  me  that  gas  at  the  moment  has  all  the  advantage. 
Electricity  has  become  cheap  and  useful,  while  gas  has  taken  on 
a  new  beauty  and  an  unaccustomed  charm. 

One  has  only  to  study  the  apparatus  displayed  in  the  West  End 
showrooms  of  manufacturers  to  realise  the  truth  of  this  assertion. 
In  the  gas  showioom  one  finds  nowadays  an  arraj'  of  reaUy  beautiful 
apparatus,  which,  in  design  and  workmanship,  is  infinitely  superior 
to  the  ill-made  and  rococo  exhibits  of  the  maker  of  electrical 
appUances. 

A  few  days  ago  this  aspect  of  the  matter  was  forced  upon  my 
attention  by  the  contiguity  of  rival  showTOoms.  The  windows  of 
the  gas  showroom  contamed  cookers  fires  and  fittings  of  most 
delightful  appearance.  Worthily  made,  cleverly  designed,  and 
with  no  superfluous  ornament  or  imitative  effect,  they  appealed 
both  to  one's  sense  of  beauty  and  sense  of  fitness.  I  wiU  not  divulge 
the  name  of  the  manufacturer,  but  the  apparatus  was  in  no  way 
special  or  peculiar.  It  was  absolutely  typical  of  the  present  standard 
of  high-class  gas  apparatus. 

A  Repulsive  Riot. 

For  some  minutes  (I  was  waiting  for  a  'bus)  I  gazed  into  this 
window  and  feasted  my  eyes,  and  then,  moved  by  an  impulse  of 
morbid  suspicion,  I  looked  into  the  window  of  an  electric  showTOom 
a  few  doors  away.  I  wanted  to  compare  while  my  impressions 
were  fresh  upon  me.  I  came,  I  saw,  and  I  wept  bitter  tears  at  the 
repulsive  riot  of  bad  design,  absurd  imitation  and  rotten  workman- 
ship which  confronted  me  in  this  second  window.  Here  again, 
from  my  knowledge  of  the  trade,  I  was  imeasUy  aware  that  the 
things  I  was  looking  at  simply  represented  the  average  standard  of 
beastliness. 

In  the  middle  of  the  window  reposed  a  curious  structure  which, 
after  close  inspection,  I  took  to  be  an  imitation  log  fire.  It  consisted 
of  a  cylindrical  piece  of  earthenware,  or  fireclay,  coloured  to  simulate 


A  section  had  been  cut  away,  and  in  the  centre 
of  this  most  unwood-Uke  log  had  been  ])laced  a  heating  element. 
Futile  Philistinism. 

I  have  been  told  that  electric  fues  of  tfus  sort  are  popular.  I 
refuse  to  beheve  it.  In  the  mouth  of  an  electrical  contractor  the 
word  "  popular  "  often  means  nothing  more  than  that  he  has  sold 
two  or  thi'ee  of  a  particular  article.  This  imitation  log  fire,  for  one 
thing,  was  quite  unlike  the  real  thing  ;  but  even  if  it  had  appeared  to 
be  a  chip  off  the  old  and  genuine  block,  there  would  still  have  been 
no  excuse  for  such  rank  and  futile  Phihstinism.  Surely  it  is 
fundamental  to  aU  decent  design  that  the  thing  designed  shotild 
look  itself  and  not  try  to  ape  something  quite  different. 

The  log  fire  was  (to  modify  a  familiar  cliche)  the  centre  of 
repulsion,  but  the  other  apparatus  in  the  window  was  almost 
equally  unworthj'.  Cookers  there  were  that  looked  Kke  hay- 
boxes  and  were  priced  Uke  Eagle  ranges.  Thinly  constructed, 
shabby  in  appearance,  and  insufficiently  equipped  with  boihng  rings, 
they  afforded  a  derisive  comparison  with  the  finely-made  gas  cookers 
which  could  be  pm'chased  at  similar  prices  tlu'ee  doors  away. 

It  was  not  merely  that  the  electric  cookers  were  ill-looking  ; 
they  were  so  evidently  inadequate  to  the  requirements  of  even  the 
smallest  and  least  exigent  families.  The  only  high-grade  thing 
about  them  was  the  price. 

A  Better  Showing. 

In  the  matter  of  Hghting  fittmgs,  electricity  certainly  made  a 
better  showing,  although  even  in  this  department,  where  gas  is  so 
heavily  handicapped,  electric  fittings  were  by  no  means  superior 
in  appearance.  The  designers  of  gas  fittings  must  be  given  great 
credit  for  the  way  in  which  they  have  overcome  the  difficulties 
imposed  by  the  nature  of  their  illuminating  medium. 

There  is  no  need  to  describe  these  windows  in  further  detail. 
The  moral  is  the  important  thing  ;  and  the  moral  of  the  story  may 
be  expressed  interrogatively.  What  shall  it  profit  the  electrical 
industry  if  it  achieve  an  efficiency  of  100  per  cent,  and  lose  its 
beautiful  ideals  '!  Of  course,  efficiency  and  beauty  can  co-exist — ■ 
gas  engineers  have  proved  it ;  but  the  mind  that  is  too  narrow  to 
harbour  both  conceptions  had  better  concentrate  on  beauty. 
An  Unappreciated   Fact. 

The  manufacturers  of  electrical  apparatus  have  yet  to  apjireciate 
the  fact — glaringly  apparent  to  every  other  section  of  the  nation — 
that  the  ordinary  bujTiig  pubhc  prefer  to  buy  articles  that  are  good- 
looking  and  possibly  inefficient,  rather  than  those  that  are  ugly 
and  theoretically  efficient.  I  am  not  arguing  in  favour  of 
inefficiency — far  from  it.  Efficiency  is  a  most  excellent  quality, 
but  it  is  not  as  a  rule  the  determining  factor  in  any  retail  transaction. 

There  has,  of  course,  been  no  actual  retrogression  in  the  design 
and  appearance  of  electrical  apparatus  ;  but  we  have  allowed  the 
gas  people  to  get  a  long  way  ahead,  and  that  is  a  great  pity  and  an 
infinite  discredit  to  the  electrical  industry. 
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ANNUAL    MEETING    OF    THE    MUNICIPAL 
TRAMWAYS   ASSOCIATION. 

Financial   Difficulties  Discussed   at   Salford. 


T}ie  Annual  .Meeting  of  the  Municipal  Tramways  Association 
was  licid  at  the  Technical  Institute,  Peel  Park,  Salford,  on  Wednesday 
and  Thursday,'  Sept.  28  and  29.  1921.  The  President,  Mr.  G.  W. 
HOLFORD,  General  Manager  of  tlic  Salford  Corporation  Tramways, 
occupied  the  Chair  throughout  the  whole  of  the  proceedings. 

Wednesday,  Sept.  28. 

This  morning  the  delegates  were  welcomed  by  the  M-4Yor  of 
Salkobd  (Aid.  F.  Hampson,  J.P.),  who,  referred"  to  the  increased 
influence  which  the  Association  was  exercising  on  the  tramway 
undertakings  of  the  country.  He  trusted  that  its  sphere  of  usefulness 
would  be  still  fuither  enlarged  as  time  went  on.  He  also  referred 
to  the  work  of  the  Association  in  settling  labour  disputes,  and  hoped 
that  as  its  work  in  this  connection  became  better  known  and 
understood,  disputes  of  all  kinds  would  be  less  frequent  and  easier 
of  settlement.  The  tramway  industry  of  this  country,  to  his  mind, 
was  destined  to  be  a  vital  link  in  the  transport  system,  and  he 
was  glad  to  learn  that  the  Association  was  working  in  co-operation 
with  the  Ministry  of  Transport  in  the  interests  of  efficiency  and  the 
well-being  of  the  industry.  He  referred,  with  regret,  to  the  late 
Aid.  H.  Linsley,  who  passed  away  in  August  last. 

After  The  President  had  briefly  thanked  the  Mayor  for  his 
welcome,  he  delivered  his  Presidential  Addi-ess,  which  we  give 
below. 

Presidential  Address. 

Mr.  HoLFORD  began  by  recalling  that  it  was  twenty-five  years 
since  he  had  entered  the  service  of  the  Corporation  ;  he  associated 
himself  with  the  Tramways  Committee  in  extending  to  members 
a  hearty  welcome  to  Salford.  The  industry,  in  common  with 
others,  was  struggling  against  the  backwash  of  the  war.  Results 
were  adversely  affected  by  the  general  trade  depression  and  the 
steady  mounting  of  costs.  Although  last  year  a  revenue  of 
£27  101  .301  (an  increase  of  £4  044  356  over  the  preceding  year) 
was  obtained,  only  five  undertakings  had  succeeded  in  paying  their 
way  after  making  due  provision  for  renewals.  There  was  also 
competition  from  other  forms  of  road  transport  which  were  free 
from  the  heavy  burden  of  road  maintenance.  A  new-  problem  was 
introduced  by  the  contemplated  action  of  the  railway  companies, 
who  also  proposed  to  come  upon  the  public  roads  and  furnish 
further  competition.  They  had  just  emerged  from  the  biggest 
inquiry  ever  made  in  this  country  into  the  financial  conditions  of 
tramways,  and  they  had  acted  wisely  in  confiding  their  case  to 
practical   representatives. 

It  was  satisfactory  to  find  that  the  Ministry  of  Transport  had  not 
insisted  on  treating  tramways  as  identical  with  other  vehicles 
in  regard  to  additional  lighting,  licences,  {  c.  But  the 
question  of  folding  steps  for  new  cars  was  a  matter  in  dispute,  and 
the  Association  contended  that  this  device  would  not  help  in  regard 
to  efficiency  or  rapidity  of  movement  and  safety. 

Wages  and  Finances. 

The  National  Council  had  done  good  service  in  promoting 
industrial  peace  between  employers  and  employees.  Wages  still 
constituted  the  biggest  item  in  ordinary  expeniiiture.  The  tram- 
ways industry  was  not  a  primary  one,  but  was  demanded  by  the 
presence  of  primary  industries.  Hence  it  could  not  grant  higher 
wages  than  were  paid  in  the  industries  it  Served.  Adjustment  of 
the  war  bonus  was  now  in  operation,  but  there  was  general  agreement 
that  post-war  wages  would  not  be  allowed  to  fall  to  pre-war  values. 
The  present  scheme  of  wages  adjustment  could  not,  however,  be 
modified  until  March,  1922. 

Cost  of  permanent  way  renewal  and  reconstruction  were  severe, 
and  the  alternative  of  troUej'-buses  upon  routes  where  traffic  was 
not  very  heavy  were  being  seriously  considered.  Such  vehicles 
would  escape  obligations  for  the  cost  of  road  maintenance  and 
renewal.  The  question  of  the  paj'ment  of  road-maintenance  by 
all  users  of  roads  might  be  considered.  Such  charges  could  not 
cease  to  exist,  they  could  only  be  transferred. 

The  Commercial  Aspect  of  Competition. 

Mr.  Holford  then  referred  to  the  wider  question  of  the  commercial 
aspect  of  competing  forms  of  road  passenger  transport,  quoting 
a  recent  statement  of  I^rd  Montagu  to  the  effect  that  tramways 
on  main  roads  were  an  anachronism.  Mr.  Holford  contended  that 
tramways  were  public  utility  services  and  existed  to  meet  the  neecLs 
of  vast  populations  of  working  people.  They  enabled  workers  to 
live  outside  the  industrial  area,  the  congested  portions  of  towns  and 
cities  being  thus  relieved.  They  could  not  be  thought  of  in  terms 
of  village  life  or  country  roads.     The  magnitude  of  the  tramway 


undertakings  was  illustrated  by  the  fact  that  the  Association 
represented  a  capital  of  £57  993  898  ;  it  included  practically  all 
municipally  owned  and  operated  tramway  imdertakings,  of  which 
there  were  102  in  this  country.  During  the  past  year  they  had 
carried  3  632  million  passengers,  and  the  track  operated  amounted 
to  1  705  miles.  During  the  last  twenty  years  the  Association  had 
j^layed  a  most  useful  and  effective  part  in  the  tramway  world. 

A  vote  of  thanks  having  been  passed  to  the  President  for  his 
excellent  address.  The  Secret.^ry  (Mr.  J.  Beckett)  read  a  paper  by 
Mr.  J.  M.  McElroy  (Manchester),  on  '"  Some  Phases  of  Tramways 
Development  in  the  Past,  and  the  Outlook."  This  we  give  in 
abstract  below. 

Some    Phases  of  Tramway  Developments  in 
the  Past  and  the  Outlook. 

By  J.  M.  McELROY. 

There  can  be  no  doubt  that  the  utility  of  main  roads  has  been 
greatly  increased  during  past  decades  by  the  laying  down  of  rails 
for  tramways.  Growth  continues  at  a  great  rate — so  quickly  that 
attempts  to  reduce  it  to  a  formula  are  frustrated.  Invariably 
estimates  so  conceived  are  exceeded.  Such  raj)id  growth  brings 
new  problems,  which  the  author  illustrated  by  comprehensive  data 
relating  to  tramway  systems  in  Glasgow,  Liverpool,  Leeds,  Sheffield, 
Nottingham  and  Bradford  and  Manchester.  These  data  are 
assembled  in  tabular  and  diagramatic  form  in  an  appendix,  the 
chief  items  being : — Average  revenue  per  head  of  population, 
average  fare  per  passenger,  average  journeys  per  head  of  population, 
average  passengers  carried  per  car  mile,  operation  costs  per  car  mile. 
The  following  summarised  data  are  typical : — 


Liverpool. 

Leeds. 

Manchester. 

At  1914 

At  1921 

At  1914 

At  1921 

At  1914 

At  1921 

com- 

com- 

com- 

com- 

com- 

com- 

pared 
with 

pared 
with 

pared 
with 

pared 

with 

pared 
with 

pared 
with 

1904. 

1904. 

1904. 

1904. 

1904. 

1904. 

per 
cent. 

per 
cent. 

per 
cent. 

per 
cent. 

per 
cent. 

per 
cent. 

Fare  per  pas- 

1-8   in- 

39     in- 

2      de- 

54  in- 

12    de- 

32    in- 

senger 

crease 

crease 

crease 

crease 

crease 

crease 

Revenue    jjer 

23     „ 

152  „ 

31      in- 

177 „ 

31      in- 

141 „ 

head 

crease 

crease 

Operation 

14     „ 

206  „ 

13    „ 

209  „ 

6    „ 

185  „ 

costs 

Journeys   per 
head 

16     „ 

72     „ 

33     „ 

82  „ 

35    „ 

73  „ 

Passengers  per 
car  mile 

22 

66     „ 

2     „ 

36  „ 

22    „ 

63  „ 

The  general  conclusions  to  be  drawn  iroxa  these  statistics  are 
(a)  before  the  war  there  was  (1)  a  tendency  towards  reduced 
fares,  and  (2)  towards  increased  operation  costs,  and  (3)  a  growth  in 
the  journeys  and  revenue  per  head.  All  these  factors  illustrate 
the  soundness  of  the  policy  of  reduced  fares  wliich  resulted  in 
increased  travel  and  greatei'  revenue,  such  as  more  than  met 
increasing  operation  |Costs. 

The  War  and  Costs. 

It  also  appears  (6)  that  after  the  war  started  there  was  accelerated 
growth  (1)  in  the  journeys  and  revenue  per  head,  (2)  in  the  passengers 
per  car-mile,  and  (3)  in  the  operation  costs.  The  increases  in  fares 
per  passenger  lagged  behind  until  the  war  was  practically  over,  and 
the  percentage  increase  in  the  average  fare  per  passenger  in  all  the 
cities  is  a  long  way  below  the  percentage  increase  in  operating 
costs.  Owing  to  the  facts  that  the  unit  is  the  penny  fare,  and  we 
have  not  a  decimal  coinage,  it  has  been  difficult  to  increase  fares  by 
easy  stages.  There  are  torty-five  municipal  undertakings  charging 
a  penny  fare  (average  distance  1  [  miles  to  696  yds. ),  thirty-four  under- 
takings charge  a  minimum  fare  of  lid.  (average  distance  1  mile 
1  130  yd.'?,  to  987  yds.).  Eleven  undertakings  have  a  minimum 
-fare  of  2d.  (average  distance  3  miles  to  1  mile  140  yds.).  Sufficient 
time  has  not  elapsed  to  tlecide  which  is  the  soundest  policy,  but  a 
minimum  2d.  fare  appears  to  involve  some  risk  of  lessening  the 
riding  habit. 

As  regards  the  future  the  high  cost  of  permanent  way  construction 
must  put  strict  limits  to  extensions,  and  favour  the  development 
of  the  motor-bus  or    trolley-bus.     In    instances    where    tramway 
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tracks  require  reconstruction  these  alternatives  will  require  careful 
study. 

The  Tramcar  and  Traffic. 

It  is  admitted  that  tramcars  are  the  most  clticicnt  means  of 
handling  traffic  up  to  a  given  density.  Beyond  that  point  traffic 
must  ultimately  be  carried  underground.  The  jirovision  of  a  tram- 
car  service  to  meet  peak-loads  involves  providing  plant  and  special 
cars  wliich  are  used  for  a  few  hours  each  day.  On  arterial  routes 
when  saturation  point  is  reached  at  peak  loads  and  the  traffic 
still  cannot  be  adequately  dealt  with,  one  must  have  (a)  parallel 
tramway  routes  or  (h)  motor-buses  or  (c)  underground  railways. 
The  running  of  motor-buses,  however,  tends  towards  congestion 
of  streets  to  the  prejudice  of  private  I'oad-users.  It  has  been 
suggested  that  normal  traffic  should  be  dealt  with  by  motor-buses 
and  tramcars  used  only  during  the  peak  periotl,  but  the  proposition 
is  absurd.  Reasonable  fares  at  peak-time  are  only  possible  if  the 
undertaking  is  carried  on  as  a  business  concern  and  the  plant,  iSc, 
is  run  at  maximum  efficiency.  A  municipal  tramway  undertaking 
must  also  fulfil  obligations  imposed  by  Parliament,  namely  (1) 
to  maintain  paving  between  rails  and  18  in.  outside  them,  and  (2) 
to  pay  local  rates  in  respect  of  I'ails  laid  in  the  streets  :  it  has  also 
a  tacit  obligation  to  run  cars  at  all  times  in  practically  aU  directions, 
and  in  short  to  meet  all  legitimate  demands  of  the  public  for 
passenger  transport.  If  private  enterprise  may  step  in  and  compete 
without  obligations  such  as  these  the  useful  services  capable  of 
being  rendered  by  tramway  undertakings  may  be  curtailed. 

Decimal  Coinage. 

In  reading  the  paper,  the  Seceetary,  dealing  with  the  adoption 
of  the  decimal  coinage  sj'stem,  mentioned  by  the  author,  said  that 
Mr.  McElroy  did  not  refer  to  the  proposal  considered  by  the  Royal 
Commission,  and  tui-ned  down  by  them,  but  rather  to  the  proposal 
to  decim  lise  the  shilUng,  thus  increasing  the  value  of  the  penny  by 
20  per  cent.  That  was  a  proposition  which  had  been  submitted  by 
Mr.  H.  Allcock,  and  he  had  seen  notliing  anywhere  to  withstand 
the  weight  of  the  arguments  in  its  favour.  He  asked  the  members 
to  study  the  problem  and  see  whether  it  was  worth  while  giving  it 
a  trial. 

DISCUSSION. 

Mr.  J.  Dalrymple  (Glasgow)  suggested  that  the  Executive  Ccuncil 
of  the  Association  should  be  asked  to  go  fully  into  the  question  of 
coinage.  There  was  no  doubt  that  it  was  a  mistake  to  have  an  Initial 
fare  paid  by  two  coins,  and  what  was  wanted  was  a  coin  which  would 
purchase  something  more  than  the  present  penny,  and  something  less 
than  three-halfpence.  Mr.  AUcock's  was  the  simplest  proposition  that 
had  yet  been  put  forward. 

Mr.  A.  Baker  (Birmingham)  said  the  author's  figures  showing  the 
increase  of  operating  costs  and  fares,  due  to  the  war,  were  particularly 
interesting  when  compared  ivith  those  given  by  him  in  1915.  He  had 
then  mentioned  that  in  order  to  meet  the  extra  operating  costs  in 
Birmingham  it  had  become  necessary  to  increase  the  fares  in  the  city. 
That  was  at  a  time  when  expenses  Irad  only  gone  up  by  about  10,  15, 
or  20  per  cent.,  but  to-day  the  costs  had  increased  by  something  hke 
200  per  cent. 

The  Past  Finished  With. 

Mr.  J.  B.  Hamilton  (Leeds)  said  the  past  was  finished  with.  The 
tone  of  Mr.  Baker's  Paper  in  1915  was  that  plenty  of  money  was  about, 
and  the  tramways  had  better  have  some  of  it.  That  was  what  bad  led 
to  the  great  rise  in  the  cost  of  living,  and,  incidentally,  the  great 
troubles  from  which  we  were  suffering  to-day.  As  to  the  pro- 
posal to  decimalise  the  shilling,  they  must  co-opt  some  specialist  on 
coinage,  so  that  they  might  come  to  some  definite  resolution  to  recom- 
mend to  the  members  of  the  Association.  The  single  coin,  as  the  sheet- 
anchor  of  tramway  finance,  would  go  a  long  way  towards  settling  on  a 
xmitorm  basis  the  difficulties  portrayed  by  the  author.  It  was  a  great 
pity  that  more  uniformity  had  not  been  shown  amongst  municipal 
authorities  throughout  the  country  with  regard  to  the  alteration  of 
fares. 

Mr.  H.  Mozley  (Burnley)  said  that  an  alternative  to  decimalisation 
had  been  proposed  by  Burnley  by  separating  the  half- mile  sections  into 
an  independent  fare  list — the  peimy  fare  stage  only — keeping  it  entirely 
independent  from  the  ordinary  fare  list.  This  was  working  exceedingly 
well,  without  any  difficulty  on  the  part  of  the  conductors. 

Small  Increases  at  Bolton. 

Mr.  J.  Barnard  (Bolton)  said  in  Bolton  they  had  stuck  to  the  rigid 
mile-and-a-half  for  a  penny,  and  until  April  of 'this  year  had  never  had 
occasion  to  touch  that  fare,  and  then  had  only  raised  it  by  a  |d.  per 
stage.  They  now  had  a  minimum  fare  of  Ud.,  but  in  the  fol'lowing 
week  they  were  giving  concessions  back  to  the"  traveUing  public.  With 
regard  to  the  coinage,  it  was  obvious  that  had  they  been  able  to  charge 
with  a  coin  of  the  value  of  lid.  or  l|d,,  it  would  have  carried  them  over 
their  difficulties. 

Decimalisation  Explained. 

Mr.JH.  Allcock  said  it  must  be  ajipreciated  that  the  growing  poverty 
of  the  tramway  passenger  would  mean  that  he  would  refuse  to  pay  tfie 
high  fares  demanded.  On  the  other  side,  there  would  immediately 
arise  a  demand  for  the  restoration  of  the  peimy  fare,  and,  so  far  as  he 
could  judge,  the  finances  of  the  various  undertakings  would  not  permit 
li  a  return  to  the  peimy^fare.lbecauae  of  the  permanent  higher  cost  of 


labour'.  Therefore,  there  was  a  good  opportunity  for  tramway  men  to 
advocate,  not  a  new  system  of  coinage,  but  simply  an  adjustment  of 
the  existing  coin  Values  to  bring  them  more  into  harmony  with  present- 
day  requirements.  His  ])roposal  was  simply  to  make  the  existing 
penny  coin  worth  more  ;  no  other  coin  need  be  altered.  A  penny 
would  simply  be  worth  a  tenth  of  a  shilling  instead  bi  a  twelfth.  The 
passenger  would  consider  it  a  substajitial  concession  to  have  his  penny 
fare  back,  and  the  manager  would  appreciate  that  every  penny  fare 
would  bring  in  20  per  cent,  more  revenue. 

After  luncheon  at  the  Town  Hall,  Pendleton,  by  invitation  of 
the  Chairman  and  members  of  the  Salford  Corporation  Tramways 
Committee,  the  discussion  on  Mr.  McElroy's  Paper  was  resumed. 

How  to  Reduce  Working  Costs. 

Mr.  W.  Murray  (Walthamstow)  dealt  with  the  question  of  working 
costs,  and  the  fact  that  many  undertakings  were  showing  a  loss.  In 
recent  years  they  had  been  striving  to  increase  revenue  by  increasing 
fares,  but  he  thought  they  would  all  agree  that  this  could  no  lunger 
continue;  were  they  to  increase  the  fares  further  the  probabihty  was 
that  they  would  not  only  lose  passengers,  but  probably  revenue  also. 
The  only  alternative  was  to  do  something  definite  towards  reducing 
costs,  by  reducing  wages,  readjusting  conditions  of  service,  or  by 
improving  efficiency.  He  would  not  discuss  the  reduction  of  wages, 
but  a  lot  could  be  done  towards  increasing  the  efficiency  by  educating 
the  men  and  closer  supervision.  This  would  mean  that  increased 
revenue  and  decreased  costs  woidd  follow  as  a  natural  corollary. 

Educating  the  Staff. 

Aid.  W.  Walker  (Sunderland)  also  urged  the  importance  of  educating 
the  tramway  staffs,  and  said  that  if  they  were  all  agreed  on  the 
matter  of  the  decimalisation  of  the  shilling  they  should  go  forward 
Hith   a   resolution. 

Aid.  W.  C.  Shipley  (York)  hoped  that  the  conference  would  not 
go  forward  with  the  coinage  revision  proposal  without  giving  it  due 
consideration.  To  consider  that  it  was  possible  to  induce  the  powers 
that  be  to  alter  the  currency  to  accommodate  the  tramway  system 
of  the  country  was  too  silly  for  words. 

Mr.  A.  T.  Eardley  (Stockport)  asked  whether  there  was  any  difference 
between  Mr.  AUcock's  proposal  and  the  metric  system.  Referring  to 
the  Sheffield  statistics,  it  had  often  been  said  that  an  increase  of  fares 
resulted  in  decreased  revenue.  In  the  Sheffield  case,  however,  the 
increase  of  66  per  cent,  in  the  fare  per  passenger  in  1921  as  compared 
with  1904  was  higher  than  in  any  other  of  the  five  towns  mentioned, 
and  the  increese  of  272  per  cent,  in  the  revenue  per  head  was  also  higher 
than  in  any  other  of  the  five  to-mis,  which  showed  that  increase  of  fares 
did  not  necessarily  result  in  a  decrease  in  revenue.  It  did  show,  how- 
ever, that  tramway  men  must  have  regard  to  the  particular  industries 
carried  on  in  a  locality.  Probably  Sheffield  had  been  doing  very  well 
at  munitions,  which  might  account  fcjr  it. 

Significant  Differences. 

Mr.  A.  R.  Fearnley  (Sheffield)  said  the  differences  referred  to  by  Mr. 
Eardley  were  really  very  significant.  The  point  was  that  the  fares  in 
Sheffield  were  the  lowest  coins  which  could  be  used,  the  halfpenny  and 
the  penny.  The  cUstances  were  half  a  mile  for  a  halfpenny,  and  three 
miles  for  a  penny.  That  large  increase  in  fare  of  66  per  cent,  was  not 
really  the  result  of  an  increase,  seeing  that  in  doubling  the  halfpenny 
fare  the  distance  was  also  doubled. 

Mr.  R  H.  Wilkinson  (Bradford)  pointed  out  that  the  figure  given 
in  the  paper  for  the  increase  in  jnnmeys  )ier  head  of  population  in 
Bradford,  namely.  'M'>  \«-r  ■mt.,  \v.'^  the  hiLrlicst  increase  of  all  the 
selected  towns,  with  tl.i  .  m  i  pim  '  ut  SIjiIIh  id.  He  had  plumped  for 
the  twopenny  fare  twelve  nioiitlis  ul'o,  and  it  had  been  a  great  success. 
The  increase  in  income  in  the  first  week  following  the  increase  to  2d. 
was  32  per  cent.,  and  the  average  for  the  twelve  months  working  on 
Oct.  1st  next  would  be  about  25  per  cent,  gain  as  against  what  was 
earned  when  the  l|d.  fare  was  taken  off.  Tliat  fact,  coupled  with  the 
increase  in  the  number  of  journeys  per  head,  should  be  convincing  proof 
that  so  far  as  Bradford  was  concerned  the  2d.  fare  was  the  right  fare  to 
adopt. 

Mr.  J.  B.  Hamilton,  C.B.E.  (Leeds),  then  read  Ids  Paper  on  "  The 
Operation  of  Tramway  and  'Bus  Undertalcings  under  Statutory 
Powers,  in  Relation  to  the  Roads  Act.  1920."  This  we  give  in 
abstract  below. 

The  Operation  of  Tramways  and  'Bus  Under- 
takings  under   Statutory  Powers   as  Affected 
by  the  Roads  Act,  1920. 

By  J.  B.  HAMILTON. 

Parliament  has  consistently  sanctioned  great  extensions  of  tram- 
way routes,  and  many  authorities  have  also  obtained  powers  for 
the  operation  of  motor-'buses  and  raiUess  traction  in  areas  where 
the  capital  cost  of  tramways  was  not  justified  by  sufficient  density 
of  population.  Frequent  opposition  was  made  by  railway  companies 
in  the  early  stages  of  such  developments,  but  in  no  case  has  this  been 
permanently  successful.  Railway  authorities  apparently  now 
recognise  that  tramway  authorities  cater  for  a  different  class  of 
people,  i.e.,  short  distance  travellers,  and  in  fact  act  as  auxiliaries  to 
railways.  It  is  not  generally  recognised  how  great  may  be  the 
contributions  of  tramway  authorities  in  respect  of  roadway 
maintenance.     In  Leeds  the  amount  reaches  £12-1  per  car  per  annum 


488 


The   Electrician. 


October  14,   19?' 


for  rating  assessment  on  lines  only  and  £168  per  car  per  annum 
for  annual  cost  of  paving  and  repairs  and  renewals,  making  a  total 
of  t2!t2  per  car  per  annum.  Those  figures  are  comparable  with 
tTd — 180  paid  annually  by  a  motor-'bus.  The  termination  of 
hostilities  left  tremendous  arrears  of  permanent  way  requiring 
repair  and  renewal  and  the  cost  became  almost  prohibitive.  Hence 
fares  have  been  increased. 

A  Curious  Anomaly. 
Until  10  Hi  the  curious  anonuily  picvailed  whereby  privately- 
owned  vehicles,  of  identical  type  and  road-wearing  effect  as 
municijially  owned  ones,  coulil  be  run  without  any  corresponding 
charges  being  made.  In  that  year  powers  were  conferred  under 
the  Emergency  Road  Legislation  Act  to  enforce  a  road-maintenance 
charge.  This  Act  continued  in  force  until  Aug.  31  last,  and  gave 
some  protection  to  municipal  operators.  But  with  the  birth  of  the 
Roads  Act.  1920,  a  new  set  of  conditions  has  arisen.  The  effect 
of  this  Act  is  that  applications  for  a  licence  must  be  granted  unless 
there  are  valid  reasons  for  refusal.  These  grounds  of  refusal 
include  dangci'  to  the  safety  of  the  vehicle  and  persons  therein, 
or  to  other  traffic  on  the  highway,  and  unsuitability  of  the  liighw'ay 
for  the  vehicles  proposed.  It  does  not  appear  that  competition 
with  another  transport  service  would  be  regarded  as  valid  ground 
of  objection,  and  there  is  no  remedy  for  a  local  authority  or  private 
company  operating  under  statutory  powers  wliich  may  be  preju- 
diced. The  authority  may  refuse  to  license,  but  the  applicant  has 
then  the  right  to  appeal  to  the  iVIinistry  of  Transport. 

Mr.  H.VMILTON  contended  that  indiscriminate  competition,  involv- 
ing duplication  of  services  where  present  facilities  are  adequate  is 
not  "  healthy  competition,"  and  that  for  economical  working  a 
monopoly  of  transport  on  the  highways,  properly  safeguarded, 
is  essential  to  economical  working.  A  parallel  is  to  be  found  in 
other  public  utilities  such  as  electricity,  gas  and  water  sujjply 
where  no  overlapping  or  competition  is  permitted. 

The  present  peril  is  not  directed  against  tramways  j.er  se,  but 
against  municipalities  or  private  companies  which  operate  under 
statutory  powers  tramways  or  'bus-services  on  routes  which  they 
have  established  often  at  great  cost.  It  is  evident  that  action 
must  at  once  be  taken  by  Parliament  to  prevent  the  menace  of 
uneconomical  competition  and  waste  of  public  expenditure  which 
is  now  liable  to  occur. 

Appeal  to  the  Ministry  of  Transport. 
At   the  conclusion  of  the  reading  of  the  paper,   Mr.   Hamilton 
proposed  the  following  resolution,  which  indicated  the  form  ^\hich 
the  E.xecutive  Council  thought  the  remedy  for  the  difficulties  dealt 
with  in  the  paper  ought  to  take  : — 

"  That  in  the  opinion  of  this  Association  the  competition  of 
motor  vehicles  with  tramways  upon  inequable  terms  relating  to 
(1)  local  taxation;  (2)  road  maintenance  charges;  (3)  statutory 
fares  for  ordinary  passengers  and  workmen ;  and  (4)  regularity 
of  service,  will  result  in  further  increases  in  tramway  costs  and 
consequential  fares,  and  that,  therefore,  representations  be  made 
to  the  Ministry  of  Transport  urging  the  statutory  regulation  of 
such  competition  in  the  public  interest." 
Ml'.  T.   B.  GoODYER  (Croydon)  .seconded. 

Aid.  C.  HiOHAM  (Blackburn),  in  supporting  the  resolution,  dealt  at  some 
length  with  the  position  of  the  municijjally-owned  tramway  under- 
taking at  the  present  time  owing  to  competition  from  other  vehicles. 

Councillor  ll  L.  Berry  (Aberdare)  said  some  time  ago  aj)j)lication 
had  been  made  to  his  council  by  people  living  some  distance  outside 
their  area  for  power  to  travel  over  the  roads  of  the  district.  This  the 
Council  refused,  but  when  the  applicants  appealed  to  the  Ministry  of 
Transport,  the  Ministry  advised  the  Council  to  draft  the  licence  subject 
to  the  licensees  not  taking  up  passengers  on  the  roads  served  by  the 
Council's  tramways.  That  was  a  concession  towards  the  object  of  the 
resolution,  and  he  mentioned  it  as  showing  what  might  be  done. 

In  the  Melting  Pot. 

Mr.  K.  S.  Ravner  (Hull)  said  that  thc'V  were  undoubtedly  in  the 
melting  pot,  and  he  had  never  heard  three  more  appropriate  papers 
discussed  at  the  Association's  conference  than  those  which  were  before 
them  on  this  occasion.  Municipal  authorities  had  to  jirove  to  Parlia- 
ment the  necessity  of  a  serWce  before  they  were  granted  powers,  but  in 
no  case  was  a  man  who  proposed  to  run  omnibuses  asked  whether  an 
adequate  service  already  existed  along  the  particular  route  for  which 
he  was  api)lying  for  power.  That,  to  his  mind,  was  the  crux  of  the 
whole  thing.  This  uiifair  competition  was  going  to  force  them  either 
to  run  a  reasonably  cheap  service  and  throw  the  loss  on  the  rates,  or  else 
to  run  such  an  expensive  ser\'ice  that  it  would  be  no  use  to  the  workmen. 
If  the  motor  r)mmbus  people  were  asked  to  prove  that  there  was  no 
adequate  service  along  the  routes  they  pro))osed  to  serve,  it  was  one  of 
the  strongest  preventives  possible. 

After  some  further  remarks  the  conference  adjourned  until 
Thursday. 

An  Amended  Resolution. 

Thuradaji,  Sept.  29. 

This  morning  the  conference  resumed  the  discussion  on  Mr. 
Hamilton's  paper 

Mr.  Hamilton,  dealing  with  the  resolution,  which  had  been  put  to 
the  meeting,  said  that  it  had  been  the  subject  of  consideration  by  the 
Kxccutive  Council  since  the  meeting  adjourned,  who  had  felt  that  it 


was  a  httle  too  narrow  as  it  based  their  case  upon  unfair  competition 
alone.  Therefore  he  would  propose  a  resolution  which  would  place 
their  jjosition  on  broader  lines  than  the  one  submitted  on  the  previous 
day.  It  was  not  a  question  for  the  municipal  tramwai,s  only,  but  for 
the  whole  of  the  travelling  public.  Therefore,  they  would  hke  to  take 
up  the  position,  first,  that  the  operation  of  the  Act  was  contrary  to 
the  spirit  of  Parliament,  and,  secondly,  that  it  would  be  wasteful  and 
most  unfair  to  the  pubUc  forms  of  transport  they  had  to  carry  on. 
They  had  seen  in  the  Press  that  morning  a  statement  which  he  hoped 
those  wishing  to  speak  would  absolutely  nail  to  the  table,  as  being 
improper  and  absolutely  incorrect.  It  was  a  statement  to  the  effect 
that  tramways  had  passed  away.  He  would  say  that  the  tramway, 
for  urban  services,  and  for  density  of  population,  was  unequalled, 
and  would  be  unequalled  for  many  years  to  come  in  regard  to  the 
service  they  could  give  at  low  fares. " 
The  resolution  was  as  follows  : — 

"  That  in  the  oijinion  of  tliis  Association,  representing  the  whole 
of  the  Municipal  Tramways  of  Great  Britain,  the  Roads  Act  of 
1920  encourages  wasteful  and  overlapjung  comijetition  with 
statutory  undertakings,  which  will  inevitably  result  in  increased 
travelling  charges  to  the  pubhc,  and  is  contrary  to  the  intentions 
of  Parliament,  and  that,  therefore,  representation  be  made  at  once 
to  the  Minister  of  Transport  urging  the  statutory  regulation  of  such 
competition  in  the  public  interest." 
Mr.  A.  L.  C.  Fell  (L.C.C.  Tramways)  seconded. 

An  Accusation  of  Slackness. 

Councillor  E.  Lee  (St.  Annes-on-Sea)  sup])orted  the  resolution,  which, 
he  said,  was  much  better  than  the  previous  one.  But  it  appeared  to 
him  absolutely  incredible  that  the  Association  had  not  exerted  itself  to 
the  utmost,  or  the  Roads  Act  would  never  have  passed  through  Parlia- 
ment in  the  form  it  did.  He  held  that  competition  was  good  for 
everybody,  but  it.  must  be  fair  competition. 

Mr.  L.  C.  F.  Bellamy  (St.  Helens)  said  that  in  the  last  session  Mr. 
Hamilton  had  claimed  that  Parliament  had  never  intended  that  motor 
buses,  company  or  municipal,  should  pay  anything  more  than  the 
Excise  heence.  The  St.  Helens  Corporation  had  had  inserted  in  their 
Bill,  and  it  was  in  other  Bills  which  came  afterwards,  a  clause  which 
provided  that  they  must  pay  for  the  adaptation  of  the  roads  over 
which  they  intended  to  run.  The  result  was  that  they  had  powers  to 
run  their  buses,  subject  to  the  Lancashire  County  Council  or  the  Ministry 
of  Transport  telling  them  how  much  they  must  pay  towards  the  adapta- 
tion of  the  roads.     That  was  very  improper. 

Aid.  E.  H.  Sellers  (Huddersfield)  emphasised  the  unfairness  of  the 
municipal  undertakings  having  to  contribute  to  road  maintenance, 
whereas  private  undertakings  did  not,  whilst  at  the  same  time,  privata 
undertakings  could  run  their  vehicles  at  irregular  intervals. 

Optimism  at  Last. 

Councillor  A.  D.  Willoughby  (Hull)  said  that  during  the  course  of 
the  next  two  years  the  tramway  undertaldngs  would  recover.  They 
were  only  in  the  same  jjosition  as  every  other  great  industry  at  the 
present  moment.  They  were  looking  at  the  matter  to-day  purely 
from  the  vested  interests  standpoint.  Probably  there  was  another 
jioint  of-  view  to  which  expression  had  not  been  given,  and  that  was 
that  it  was  imperative,  so  far  as  the  community  was  concerned,  that 
improvements  should  be  given.  The  question  of  deaUng  with  large 
crowds  of  people  attending  football  matches,  &c.,  had  been  brought 
out.  \'ery  few  tramwaj'  undertakings  were  capable  of  dealing  vrith 
such  large  crowds  alone,  and  to  his  mind,  in  his  own  city,  it  was  a  very 
good  thing  that  they  could  have  charabancs  to  move  the  passengers. 
The}-  could  not  deal  with  them  alone,  and,  so  far  as  he  was  concerned, 
he  rather  welcomed  the  charabanc  in  the  city.  Thej'  had  allowed 
unrestricted  competition  with  the  trams  by  the  charabanc  people,  and 
in  the  main  it  had  not  affected  the  tramway  undertaking. 

Mr.  W.  T.  Young  (Dundee)  impressed  upon  the  meeting  that  if  they 
were  to  ask  for  legislation,  they  nmst  have  something  sufficiently 
eom])rehensive  to  include  traffic  both  inside  and  outside  the  cities 
which   was  competitive. 

Mr.  W.  Murray-  (Walthamstow)  expressed  the  hope  that  for  their 
own  sakes  those  from  the  provinces  would  not  make  the  mistake  of 
under-estimating  the  danger  of  this  eorajjctition,  because  even  though 
some  had  heard  what  was  happening  in  London,  they  could  not  fully 
realise  the  conditions  existing  there  between  tramways  and  motor 
buses.  He  suggested  an  amendment  to  the  resolution,  that  aft*r  the 
words  ■■  will  inevitably  result  in  increased  travelhng  charges  to  the 
public,"  the  v^'ords  "  prove  ruinous  to  the  tramways  industry  and 
finally  result  in  imposing  intolerable  financial  burdens  on  tramway- 
owning  municipal  authorites  "  should  be  added,  in  order  to  strengthen  it. 

Councillor  W.  J.  Squires  (L.C.C),  sujipiirting  the  resolution,  con- 
tended that  no  form  of  transit  or  transport  which  was  going  to  compete 
with  municipal  tramways  should  be  permitted  to  operate  until  they 
conformed  to  the  regulations  and  conditions  which  were  placed  upon 
municipal  undertakings.  It  seemed  to  him  that  the  only  remedy  was 
the  one  which  the  resolution  would  embrace,  and  that  was,  to  go  to 
Parliament. 

Not  Afraid  of  Competition. 

'Mr.  .1.  S.  D.  MoFFET  (Belfast)  also  supported  the  resolution.  What 
they  were  up  against,  he  said,  was  unregulated,  irresponsible,  free- 
lance comiJetition.  (iiven  fair  competition,  he  was  sure  there  was  no 
motor  vehicle  to  hold  its  own  under  the  conchtions  they  themselves  had 
to  operate. 

Councillor  W.  T.;  Newling' (East  Ham)  referred  to  the  sufferings 
of  the   metropolitan    boroughs  from   unfair  comjietition.     He  did   not 
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think  Mr.  Murray's  amendment  -was  any  too  drastic  ;  something  of  a 
very  drastic  nature  was  required  in  the  resolution  to  bring  the  position 
home  to  the  Government. 

London — A  Lonely  Furrow. 

Mr.  A.  L.  C.  Fell  (L.C.C.)  said  that  in  London  they  had  been  ploughing 
a  lonely  furrow.  They  had  had  to  go  before  all  sorts  of  commissions 
and  committees  to  try  to  stop  the  wasteful  competition  going  on  in 
London,  but  they  had  had  very  little  support.  When  he  said  that  to- 
day the  L.C.C.  had  still  something  over  700  buses  competing  directly 
with  them  on  their  routes,  simply  robbing  them  of  traffic  they  ought 
to  carry,  the  members  would  imagine  that  the  situation  was  serious. 
Competition  was  not  getting  worse  ;  they  were  holding  their  ovra,  and 
they  would  be  able  to  bear  all  the  burdens  put  on  to  them  if  they 
were  not>  robbed  to  the  extent  they  were.  \Vhen  it  was  considered 
that  on  the  tramway  routes  in  London  they  had  had  to  pay  £820  000 
for  widening  streets,  over  which  the  omnibuses  ran,  in  addition  to 
£140  000  a  year  on  permanent  way  rates,  and  the  buses  were  pajTiig 
nothing,  it  was  simply  a  scandalous  position. 

Aid.  D.  J.  D.iViES,  .J.P.  (West  Ham)  said  the  only  solution  of  the 
whole  matter  was  that  local  authorities  should  have  the  last  word  in 
respect  to  allowing  other  people  to  run  through  their  routes. 

The    Resolution   Carried. 

Ml".  Murray's  amendment  was  put  to  the  meeting  and  defeated 
by  a  substantial  majority. 

The  resolution  as  already  given  was  carried  unanimously.  It 
was  further  resolved  "  That  copies  of  the  resolution  be  forwarded 
to  the  Prime  Minister,  the  Jlinister  of  Transport,  and  to  every 
municipal  corporation  that  owned  and  operated  tramways." 

The  conference  then  adjourned  and  the  members  proceeded  to 
the  Town  Hall,  Manchester,  where  they  were  entertained  to  luncheon 
by  the  Chairman  and  members  of  the  Manchester  City  Tramways 
Committee. 

In  the  afternoon  Mi-.  W.  Chamberlain  (Oldham)  read  his 
Paper  on  "Permanent  Way — Public  Road — Maintenance,"  of  which 
we  give  an  abstract  below. 

Permanent  Way  (Public  Road)  Maintenance. 

By   W.  CHAMBERLAIN. 

The  Paper  begins  by  recalling  that  in  1870,  when  permission  was 
first  accorded  to  tramway  authorities  to  use  public  roads,  on  the 
understanding  that  they  should  maintain  the  portion  of  the  road 
used,  every  vehicle  on  the  road  w-as  horse-driven  and  of  light  con- 
struction.    Turnpike  trusts  were  still  common,  and  each  vehicle 


paid  toll  according  to  a  rough  estimate  of  the  wear  and  tear  it 
entailed.  The  conditions  have  been  imposed  by  every  subsequent 
private  act,  until  last  year,  but  they  are  no  longer  founded  on  any 
sort  of  principle.  When  roads  are  disturbed  by  any  undertaking 
they  are  under  statutory  obligation  to  reinstate  the  road,  and  no 
authority  desires  to  escape  this  duty  ;  but  mainlenaMe  is  a  different 
matter  and,  in  this  respect,  conditions  have  become  ])rogressively 
worse  for  tramway  undertakings. 

Estimate    of   Road   Traffic. 

It  is  estimated  that  the  amount  of  traffic  conveyed  by  roads, 
both  passengers  and  goods,  is,  probably,  at  least  three  times  as 
gi-eat  as  that  conveyed  by  railways.  Also  a  recent  traffic  census 
has  shown  that  the  percentage  of  tramcars  to  other  vehicles  does 
not  exceed  24  per  cent.  Mechanically  propelled  vehicles  have  a 
very  serious  effect  on  concrete  foundations  and  the  area  between 
the  curbstone  and  the  18  in.  margin  of  the  tramway  may  become 
almost  impassable  for  mechanically  propelled  vehicles — with  the 
result  that  the  bulk  of  the  traffic  is  carried  on  that  pai-t  of  the  road- 
way maintained  by  the  tramway  authority.  Where  tramway 
tracks  are  in  want  of  repair  the  remaining  portion  of  the  roadway 
is  commonly  in  an  even  worse  condition. 

The  principle  contended  for  is  that  imposed  in  the  Finance  Act, 
1920,  which  imposed  a  graded  system  of  excise  on  all  mechanicaUy- 
diiven  road  vehicles. 

Statistics  quoted  by  the  author  show  that  permanent  way  costs 
form  as  much  as  24  per  cent,  of  tramway  I'evenue,  and  that  tramway 
concerns,  although  the  minor  users  of  the  roads  are  the  major 
contributors  to  their  cost.  The  withchawal  of  tramways  would 
not  cause  any  less  wear  and  tear  of  the  roads.  On  the  contrary 
a  large  additional  cost  would  have  to  be  borne  by  the  Roads  Fund. 
It  has  been  argued  that  tramways  do  not  contribute  to  the  Roads 
Fund  by  means  of  taxation.  The  cost  of  an  excise  licence  for  a 
tramcar  is  15s.  but  if  desirable,  tramways  would  make  further 
contributions  in  this  form,  if  an  equitable  graded  system  were 
adopted.  Tramways  are  a  commercial  concern  and  should  depend 
on  their  owti  earning  power.  They  should  not  be  asked  to  bear  a 
burden  imposed  by  other  road  users,  including  competitors.  Road 
maintenance,  at  least  on  first-class  and  graded  roads,  is  no  longer 
bom  by  local  taxation,  but  is  spread  over  the  actual  users  of  the  road 
through  the  medium  of  excise  licences.  These  licences,  however, 
should  be  extended  to  embrace  aJl  users  of  the  roads. 

Owing  to  the  shortness  of  time,  the  paper  was  not  discussed. 


Some  Recent   Arc   Rectifier    Installations. 


The  relatively  high  efficiency  of  the  mercury  arc  rectifier  over  a  wide 
range  of  output,  and  its  ease  of  operation,  together  mth  extremely 
low  maintenance,  are  advantages  that  carmot  be  overlooked  by 
those  contemplating  extensions  to  their  sub-station  i^lant.  When 
the  strong  position  occupied  by  the  rotary  converter  and  motor 
generator  is  considered,  the  advance  made  by  the  mercury  arc 
rectifier  is  almost  phenomenal.  That  the  rectifier  has  come  to  stay 
and  will  eventually  largely  supersede  the  older  types  of  rotating 
converters  is  the  opinion  of  those  havmg  many  years'  experience 
with  such  plant.  The  rectifier  is  in  many  ways  specially  suited  to 
traction  and  similar  conditions,  and  it  is  common  knowledge  to  those 
intimately  connected  with  them  that  they  are  so  insensible  to  heavy 
fluctuations  that  any  type  of  load,  however  severe,  can  be  handled 
with  the  greatest  ease. 

As  an  instance  of  this  we  may  give  some  details  of  three  interesting 
mercury  arc  rectifier  equipments  which  have  recently  been  installed 
at  Ipswich,  Birmingham  and  Wolverhampton  by  ,  Power- 
Rectifiers,  Ltd.  Though  now  quit*  a  common  sight  on  the 
Continent,  these  rectifiers  are  the  first  to  be  set  to  work  in  this 
country. 

The   Ipswich  Installation. 

The  first  plant  was  instaDed  some  six  months  ago  at  the  new 
works  of  E.  R.  &  F.  Turner  at  Ipswich,  and  though,  in  this  case, 
only  of  small  output,  it  is  quite  typical  of  its  class  and  has  operated 
quite  satisfactorily.  It  has  a  capacity  of  120  kW  at  470  to  475  V, 
the  three-phase  a.c.  supply  being  obtained  from  the  Corporation 
at  3  000  V  and  50  periods.  The  load  is  of  a  highly  fluctuating 
nature,  consisting  of  cranes,  compressors,  &c.  Fig.  1  shows  the 
rectifier  with  its  vacuum  pump  set  and  ignition  converter  in  the 
immediate  foreground.  In  the  middle  distance  is  the  low  tension 
a.c.  and  d.c.  panel  containing  the  usual  instruments,  back-of-board 
type  of  main  circuit-breaker,  and  most  of  the  rectifier's  standard 
auxiliary  gear.  Xext  to  it  is  a  plain  panel  containing  the  automatic- 
ally-operated induction  regulator,  the  controlling  element  of  which 
is  the  well-known  Brown-Boveri  automatic  pressure  regulator. 
This  is  seen  mounted  in  the  centre  of  the  d.c.  panel.  With  this 
automatic  gear  the  d.c.  pressure  is  maintained  constant  at  475  \ 
at  all  loads.     In  the  distance  can  be  seen  the  H.T.  panel,  and  next 


to  it  the  Corporation  cubicle.  Beliind  tliis,  the  main  step-down 
transformer  is  placed.  A  noticeable  feature  of  the  panels  is  that 
they  are  entirely  self-contained  and  of  very  pleasing  appearance. 


Fig.  1. — 120  kW  475  V  Rectifier  at  Ipswich. 
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The  little  sub-station  is  a  model  of  its  kind  and  can  be  commended 
to  those  who  too  often  throw  siioh  places  together  and  expect  to 
obtain  the  verj'  maximum  ol  benefit  with  little  expenditure. 

The  Birmingham  Rectifier. 

The  second  set  to  lie  put  to  work  is  on  the  Birmingham  Corpora-' 
ti'm'"    system,  and   is   instnllrd   iit    thrir    \\";ii-   I.anr    Sub-Station, 


S-:>  k\V  -iriu  V  Eectifiek  at  BiRjiiNi.in 


Harbome.  It  is  seen  in  Fig.  2,  and  is  rated  for  500  A  at  450  \' 
(225  k^^').  The  cvirrent  rating,  which  is  the  basis  upon  which  the 
output  of  a  rectifier  is  figured,  has  since  been  increased  to  600  A 


The  larger  rectifiers  are  characterised  by  the  long  anode  radiator 
coolers  seen  in  the  photograph.  This  set  has  been  in  operation  for 
upwards  of  three  months  on  the  lighting  and  power  three-wire 
distributing  network.  It  is  run  connected  across  the  outer  con- 
ductors of  the  network  in  parallel  with  the  station  battery,  and 
also  with  lotary  converters.  Balancers  are  used  between  the  outers 
and  the  neutral  wires.  The  voltage  regulation  on  the  rectifier  has 
proved  to  be  quite  satisfactory  and  variations  in  the  load  are 
automatically  shared  between  the  rotaries  and  the  rectifier.  The 
experience  so  far  gained  points  to  the  apparatus  being  eminently 
satisfactory.  The  overall  efficiency  is  high  over  a  wide  range 
of  load,  while  its  silent  working  is  particularly  noticeable,  practically 
the  only  noise  being  due  to  the  belt-driven  vacuum  pump^  In  the 
future,  even  this  will  be  eliminated  because  the  new  pumps  are  to 
be  direct-coupled.  It  is  proposed  later  on  to  experimentally  transfer 
the  apparatus  from  the  lighting  supply  to  the  overhead  tramway 
traction  sujiply  at  a  pressure  of  550  V,  the  liigher  pressure  being, 
of  course,  obtained  by  altering  the  tappings  on  the  three-phase 
transformer. 

The  Wolverhampton  Set. 

The  last  set  is  at  the  Tettenhall  Sub-Station  of  the  Wolverhampton 
Corporation.  It  has,  however,  only  been  in  operation  a  short  time, 
so  that  it  is  too  early  to  form  any  definite  opinion,  though  indications 
so  far  are  satisfactory.  The  technical  particulars  are  ajjproximately 
the  same  as  for  the  Birmingham  plant,  with  the  exception  that  the 
frequency  in  this  case  is  50  cycles.  Fig.  3  illustrates  this 
— the  six-phase  main  transformer  with  anode  fuses  and  discon- 
nectors are  shown  on  the  right  of  the  rectifier.  This  set  is  running 
on  the  three-wire  lighting  and  power  network  and  runs  in  parallel 
with  a  rotary  converter. 

A  fourth  set  is  at  present  in  course  of  erection,  while  others  will 
rapidly  follow. 


continuously,  because  experience  has  shown  that  the  additional 
capacity  can  be  obtained  without  impairing  its  efficiency.  In  this 
instance,  the  primary  su])i)ly  is  three-phase  at  5  000  V  and  25  cycles. 


The  Trade  Paper  and  the  Trade. 

Very  grave  responsibilities  rest  upon  industrial  leaders  in  this 
period  of  recurring  crises  in  the  history  of  human  development. 
These  responsibilities  are  by  no  means  confined  to  presidents  and 
officers  of  trade  association,  to  trade  union  leaders,  or  to  the  execu- 
tive heads  of  big  corporations.  They  filter  right  through  and  down 
to  the  employer  of  three  or  four  hands  and  to  the  smallest 
manufacturer,  tradesman,  or  commission  agent  in  the  land.  Every 
man  amongst  us,  if  he  is  true  to  the  position  which  he  holds  and  to 
the  opportiuiity  that  has  been  given  to  him,  is  required  at  a  juncture 
like  this  to  put  forwaid  the  very  best  that  is  in  him.  Whatever 
Prime  Jlinisters  and  other  great  jiersons  inaj-  do,  the  prosiierity 
of  the  country,  and  indeed  of  the  world,  depends,  and  will  always 
depend  upon  the  degree  of  intelhgence,  initiative,  and  enterprise 
that  is  to  be  found  in  the  lower  as  well  as  the  upper  ranks  of  industry 
and   commerce. 

The  Margin  the  Important  Thing. 

'^  The  economists  have  showed  us  that  the  really  important  thing 
is  a  margin  ;  a  5  per  cent,  mider  supply  or  over  supply  will  have  an 
altogether  disproportionate  effect  upon  the  other  O.j  per  cent. 
A  few  small  orders  sent  to  the  stock  market  for  Consols  will  have 
the  effect  of  increasing  or  decreasing  the  price  of  the  vast  mass  of 
these  securities.  So  it  is  with  business  ;  a  few  little  men  place  a 
few  little  orders  and  inmiediately  there  is  an  appearance  of  vigoul 
and  activity  which  sets  everybody  thinking  that  trade  is  on  the 
mend.  The  importance  of  the  little  orders  even  to  the  little  men 
may  be  negligible,  but  the  eft'ect  upon  the  whole  mass  of  trade  is 
full  of  consequence.  There  is  nobody  in  business  to-day  who  when 
he  reads  of  unemployed,  can  evade  a  share  of  the  responsibility 
for  this  state  of  affaii-s.  Under  these  circumstances  we  ought  each 
and  every  one  of  us  to  be  searching  our  biains  to  devise  fresh  ways, 
however  small,  in  which  we  can  set  somebody  to  work,  realising 
that,  just  as  a  pebble  causes  an  ever  widening  circle  of  movement 
when  thrown  into  the  water,  so  our  little  bit  of  business  brings 
help  to  an  ever  widening  circle  of  hmnan  need. 

The  Journalist's    Responsibility. 

The  responsibility  of  the  trade  and  commercial  journalist  at  time 
like  these  is  heavier  than  ever.  He  always  carries  rather  more 
than  his  share  of  responsibility  for  good  or  evil,  but  never  before 
haa  the  load  been  so  heavy,  or  the  opportunity  so  great.  The 
'success  or  failure  of  business  depends  upon  the  application  to  it 
of  right  or  WTong  ideas,  ami  it  is  the  business  of  the  business  journa- 
list to  provide  and  circulate  ideas.  We  are  in  a  position  to  know 
that  there  never  was  a  time  when  the  business  newspaper  was  so 
eagerly  sought  after  or  so  diligently  read  and  studied  as  it  is  to-day. 
We  realise  that  eveiy  line  which  appears  in  our  pages  is  fraught 
with  possibilities  for  good  or  for  bad,  and   when  the  bad  is   so 
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pievalent  and  the  good  so  sorely  needed  the  effort   to  sort  the  one 
from  the  other  is  more  tlian  usually  strenuous. 

An  Important  Item. 

Oui-  readers  cannot  fail  to  have  noticed  tlie  recent-steady  growth  in 
that  section  of  our  columns  which  deals  with  commercial  information. 
The  stream  of  reports  of  bankruptcies,  failures,  and  credit  arrange- 
ments has  swollen  in  recent  months  to  proportions  which  have  not 
been  since  the  days  before  the  war.  This  is  part  of  the  process  of 
detlation,  part  of  the  return  to  normal  conditions,  and  is,  of  course, 
in  the  whole  good,  inconvenient  and  distressing  as  it  may  be  to 
those  immediately  affected.  But  in  this  respect  the  trade  journal 
may  sometimes,  by  spreading  pessimism,  do  more  harm  than  good, 
unless  the  information  given  from  week  to  week  is  read  with 
understanding  and  the  lesson  which  it  teaches  properly  applied. 
The  loiowledge  that  Gary  Street  and  those  whose  business  it  is  to 
look  after  bankruptcy  matters  are  getting  back  to  a  condition  of 
pre-war  activity,  should  act  as  a  tonic  to  the  rest  of  us.  We  camiot 
do  our  best  in  business  unless  we  realise  its  risks,  and  we  have  not 
done  our  best  for  several  years  past,  becau.se,  thanks  to  an  unsound 
financial  basis,  the  risks  have  been  so  low.  The  psychology  of 
the  matter  is  very  simple  and  very  unpalatable.  .Just  as  the 
worker  works  better  when  he  is  reminded  of  the  possibility  of 
unemployment  so  the  business  man  is  a  better  business  man  when 
he  is  aware  of  the  risk  of  failure.  i^j 

Business  Promotion. 

But  passing  to  more  cheerful  subjects,  there  is  no  more  powerful 
agent  in  business  promotion  than  the  business  newspaper.  If 
we  are  wise,  we  live  very  largely  on  the  experience  of  others,  and 
in  business  matters  we  can  learn  of  that  experience  through  our 
business  papers.  Some  industries  are  more  highly  trained  in  this 
respect  than  others  ;  they  realise  more  fully  the  resjjonsibilities 
and  the  benefits  associated  with  their  trade  press  ;  they  are  careful 
to  see  that  eveiy  activity  in  which  they  indulge  is  promptly 
reported  to  the  trade  paper  office,  and  thus  each  member  exchanges 
his  little  bit  of  success  or  experience  for  the  combined  success  and 
experience  of  all  the  other  members  of  the  industry.  The  business 
man  who  sees  that  copies  of  all  his  circulars,  catalogues,  and  other 
announcements  are  regularly  despatched  to  his  trade  paper,  and 
who  makes  a  point  of  writing  to  the  editor  when  some  new  idea 
or  development  is  in  the  air,  does  a  little  bit  of  advertising  on  his 
own  account,  it  is  true,  but  he  really  does  far  more  than  this  ;  he 
acts  as  a  stimulant  to  every  other  reader  of  the  journal  in  question 
and  becomes  the  pebble  which  sets  the  ever  widening  ring  of 
commerce  in  motion.  There  was  a  time  when  the  man  in  busijiess 
was  foolish  enough  to  imagine  that  if  he  happened  to  be  busy  he 
should  keep  it  to  himself  for  fear  that  his  competitors  might  take 
his  business  from  him.  Those  ideas  disappeared  with  the  last 
century  and  we  are  now  old  enough  in  the  arts  of  industrial  develop- 
ment to  know  that  success  breeds  success,  and  that  the  best  way 
to  be  a  successful  man  is  to  belong  to  a  successful  trade. 

The  Responsibilities  of  the  Press. 

We  of  the  business  press  are  keenly  alive  to  the  fact  that  respon- 
sibilities rest  upon  us  and  oppoi'tunitites  are  now  open  to  us  which 
were  never  dreamed  of  by  our  fathers.  The  business  press  stands 
to-day  in  relation  to  the  community  m  a  position  of  far  greater 
importance  than  ever  before,  and  we  are  determined  so  far  as  is 
within  our  power  to  rise  to  these  responsibilites  and  these  oppor- 
tunities. \Vhen  the  complications  of  business  to-day  are  compared 
with  the  simple  buying  and  selling  which  caused  our  grandfathers 
to  consider  themselves  busy  men,  this  fact  emerges  that  there  is 
more  thinking  required  to  carry  on  even  a  modest  enterprise  than 
any  one  brain  can  be  expected  to  do.  One  mission  of  the  trade 
paper  is  to  do  what  might  be  described  as  the  "  surplus  thinking  " 
for  the  trade  which  it  serves.  The  business  journalist  is  in  a 
position  to  take  a  view  of  the  whole  of  his  industry,  get  it  into  proper 
perspective,  and  draw  conclusions  and  notice  uifluences  which  are 
beyond  the  vision  of  the  individual  overburdened  with  the  details 
of  the  particular  section  or  department  of  the  trade  in  which  he 
happens  to  be  engaged. 

The  Research  Department  of  the  Trade. 

The  trade  journal  has  been  described  as  the  '■  research  department 
of  the  trade."  Its  business  is  to  collect  and  arrange  and  present 
the  broad  facts  aftecting  an  industry,  facts  which"  none  but  the 
largest  corporations  can  hope  to  collect,  arrange,  and  study  foi' 
themselves. 

It  is  not  often  that  we  in  these  pages  talk  about  ourselves,  or 
about  the  work  and  the  duties  of  a  trade  journalist,  but  these 
things  are  very  much  in  the  front  of  our  mind  at  the  moment,  and  we 
give  a  Uttle  space  to  them  because  we  want  o\ir  readers  to  know  the 
direction  in  which  we  are  travelling  and  to  give  u3  their  goodwill 
and  their  help.  There  is  a  special  intimacy,  a  mental  intimacy  far 
closer  than  that  brought  about  by  personal  contact  betweeii  an 
editor  and  his  readers,  which  makes  us  feel  that  we  are  sometimes 
permitted  to  talk  in  this  way. 


Correspondence. 

WATER-POWER     PROBLEMS. 

To  the  Editor  oi  THE  ELECTEICIAN. 

Sir  :  The  article  on  "  Water-Power  Problem.s "  which 
appeared  in  your  issue  of  September  IGth,  which  was  an 
outcome  of  the  inspiring  Paper  read  by  Prof.  A.  H.  Gibson, 
before  the  British  Association  in  Edinburgh  should  not,  at  a 
time  when  the  subject  of  water  power  is  receiving  so  much 
more  attention  in  this  country,  be  allowed  to  pass  without 
comment,  owing  to  the  fact  that  some  of  its  contents  are  liable 
to  bo  misunderstood  by  the  users  of  power  if  not  by  those 
interested  from  the  engineering  point  of  view  in  its  develop- 
ment. 

From  the  point  of  view  of  Great  Britain,  those  who  have 
given  much  study  to  the  subject  of  water  power  in  the  British 
Isles  will  hardly  agree  with  the  statements  in  the  paragraph 
headed  "  Hydro-Electric  Conditions  in  Great  Britain," 
wherein  can  be  seen  a  marked  terror  of  transmission  problems 
— ghosts  which  are  quite  capable  of  being  laid. 

It  is  not  to  be  supposed  that  old  industries  will  be  uprooted 
in  order  to  enable  them  to  use  water  power,  but  there  is  no 
reason  why  new  industries  or  extensions  and  even  revivals  of 
old  industries  should  not  spring  up  even  "  in  the  remote 
fastnesses  of  Scotland,  Wales  and  Dartmoor."  And  if  those 
industries  can  be  installed,  and  if,  as  has  been  shown  to  be 
possible,  those  industries  can  fee  supplied  with  power  as  cheaply 
from  water  as  from  coal,  it  is  surely  in  the  interests  of  national 
welfare  that  water  shall  be  used,  and  the  coal  either  conserved 
or  sold  abroad,  or  in  districts  where  water  is  not  so  readily 
available. 

There  is  also  in  your  contributor's  paragraph  dealing  with 
"  The  Need  for  the  Expert  "  the  somewhat  sweeping  remark, 
""  Unfortunately,  in  this  country  those  experts  are  not 
available."' 

That  Great  Britain  may  not  have  all  the  engineers  she  might 
like  to  have,  possessed  of  "  expert  knowledge  of  the  variety  of 
problems  connected  with  water-power  develojsment,"  will  be 
admitted  ;  but  none  the  less  she  has  a  great  number  of  engineers 
possessed  of  those  qualifications.  Our  own  engineers  are 
constantly  examining  water-power  schemes  in  this  country 
and  abroad,  but  we  will  not  deny  that  we  are  very  busy 
training  others,  and  an  excellent  supply  of  young  engineers  is 
forthcoming  from  English  and  Scotch  Colleges,  in  which  the 
training  given  forms  a  very  sound  foundation  for  the  more 
specialised  training  that  hydro-electric  engineering  requires. 
I  am,  &c., 

For  Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Ltd., 

London,  September  30th.  Douglas  Spencer. 

[This  letter  could  not  be  published  in  our  last  issue  owing  to 
lack  of  .space. — Ed.] 

THE    NEGLECT    OF    FRENCH     PRODUCTS. 

To  the  Editor  0/  THE  ELECTRICIAN. 

Sir:  I  have  often  noticed  how  active  Swiss,  German, 
Dutch,  Swedish,  Norwegian  and  even  Austrian  firms  have  been 
with  their  publicity  and  their  representatives  in  this  country 
and  how  seldom  we  hear  from  the  French. 

The  War  proved  that  none  of  the  other.s  had  all  the  brains. 
How  seldom  we  hear  of  French  motors,  transformers,  or  even 
lamps  being  supplied  to  us,  as  compared  with  machinery,  &c., 
from  the  other  European  countries  mentioned. 

I  think  we  should,  and  would,  ofier  a  warmer  welcome  to 
the  engineers  and  products  of  our  very  gallant  Allies  in  the 
late  War.     I  am,  &c., 

C.  T.  Allan,  Assistant  Manager, 
South  Wales  Electrical  Power  Distribution  Co. 

Cardifi,  October  1st. 

THE  SHIPPING.  ENGINEERING  AND  MACHINERY  EXHIBITION. 

To  the  Editor  oi  THE   ELECTRICIAN. 

Sir  :  Now  that  the  exhibition  is  over  and  Olympia  quite 
cleared  I  should  like  to  take  the  opportunity  of  expressing 
my  sincere  appreciation  of  the  heai-ty  manner  in  which  the 
exhibitors  have  co-operated  with  the  management  from 
beginning  to  end. 

The  technical  Press  are  unanimous  in  their  commenda- 
tion of  the  completeness  of  the  exhibition  at  the  time  of 
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opening,  axid  equally  eulogistic  regarding  the  high-class 
character  of  the  exhibits.  It  is  a  remarkable  fact  that  on 
no  previous  occasion  during  the  whole  of  my  many  years' 
experience  has  any  exhibition  called  forth  such  a  volume 
of  praise  regarding  the  dLsplay  of  goods  and  the  ai-range- 
ments  generally,  the  universal  opinion  being  that  the 
exhibition  was  on  a  higher  level  than  any  previous 
Engineering  Exhibition.  All  this  must,  be  exceedingly 
gratifying  to  the  exhibitors,  who  alone  are  responsible  for 
the  excellence  of  the  machinery  and  goods  displayed.  The 
exceptionally  good  attendance  of  those  who  take  a  practical 
interest  in  shipping  and  engineering  matters  is  the  most 
satisfactory  proof  that  the  exhibition  attained  the  end  for 
which  it  was  promoted,  not  the  least  pleasing  feature  being 
the  unusually  large  attendance  of  Indian  and  overseas 
buyers.  The  visits  of  practically  every  engineering 
Institution  and  Association,  and  the  intensely  gratifying 
opinions   expressed    in   every    case    by    the    members,    are 


further  satisfactory  indications  of  the  high  esteem  in  which 
the  exhibition  is  held  in  those  quarters  where  pronounce- 
ments in  engineering  affairs  are  invaluable. 

I  cannot  adequately  express  my  intense  appreciation  of 
the  courteous  and  sympathetic  con.sideration  shown  to  nie 
by  the  exhibitors  without  exception,  and  the  admitted 
success  of  the  exhibition  is  one  more  evidence  of  the 
benefits  of  co-operation. 

It  is  perhaps  to  be  regretted  that  the  resources  of 
Olympia  were  not  equal  to  the  demands  for  space,  many 
machinery  exhibits  of  a  heavy  character  being  excluded 
owing  to  lack  of  ground  floor  accommodation,  but  these 
will  receive  due  attention  in  connection  with  the  exhibition 
in  September,  1923,  after  the  exhibitors  on  this  occasion 
have  had  an  opportunity  of  either  retaining  their  present 
positions  or  .securing  others  if  de.sired. 

F.  W.  Bridges. 

London,  Oct.  8. 


Machining   Electric   Fan   Spindles. 


It  is  not  generally  realised  that  the  modem  capstan  lathe  is 
capable  of  doing  work  very  acciu-ately.  Indeed  there  are  stiU 
many  conservative  engineers  who  believe  that  accurate  and 
concentric  work  can  only  be  done  on  the  ordinary  lathe  between 
centres. 

As  an  instance  of  what  can  be  done  on  the  Xo.  4  capstan  lathe, 
made  by  Alfred  Herbert,  Ltd.,  we  give  below  a  description  of 
the  toohng  operations  on  an  electric  fan  spindle  which  are  of  more 
than  usual  interest.  One  of  these  machines,  with  a  special  outfit 
of  tools,  was  recently  supplied  to  the  British  Insulated  and  Helsby 
Cables  of  Prescot,  Lanes,  for  machine  spindles.  A  dimensioned 
drawing,  which  shows  the  layout  for  the  first  operation  is  given 
in  Fig.  1. 

The  castings  are  of  hard  gun-metal,  and,  in  addition  to  the  close 
tolerances  which  are  imposed,  a  high  degree  of  concentricity  is 
demanded  between  the  hole  and  external  diameters.  At  the  first 
operation  the  casting  is  gripped  on  the  intermediate  portion  by 


3.  Is  a  two-diamet«r  four-flute  boring  reamer  which  takes  the  first 
cut  in  the  1  in.  diameter  and  the  counterbore. 

4.  Is  a  single  point  boring  tool  for  truing  uji  the  1   in.  diameter  bore. 


(6^  K 
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-The  "  Set  Up  "  of  the  First  Set  of  Operations. 
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Towards  the  back  this  bar  is  enlarged  so  as  to  fit  the 
hole  bored  by  the  single-point  cutter,  and  it  thus  acts 
as  a  steady  whilst  the  tool  to  the  rear  takes  a  second 
cut  in  the  counterbore  and  finishes  the  face  at  the 
bottom. 

5.  Is  a  boiing-bar  piloting  in  the  semi-finished  1  in. 
hole  and  carrying  a  cutter  for  boring  the  thread  dia- 
meter and  finishing  the  large  bore  at  the  front. 


Fig.  1. — Layout  of  Herbert  No.  4  Capstan 
Lathe  for  Machinino  Fan  Spindles. 

special  jaws  on  a  9  in.  "  Coventry  "  chuck,  these 
jaws  being  bevelled  off  at  the  mouth  so  as  to 
allow  the  Hange  to  set  back  against  them  and 
thus  obtain  an  end  location.  The  tooling  is  as 
follows : — - 

1 .  Is  a  sjiecial  recessing  tool  in  the  square  turret, 
used  for  removing  the  scale  from  the  external  con- 
tour and  the  internal  formed  recess. 

2.  Id  a  two-diameter  boring  bar  for  opening  out 
the  bore  at  the  front  and  for  starting  the  1  in. 
diameter  bore  true.  The  boring  bar  holder  in  which 
thi.i  ti>ol  is  held  is  provided  with  a  locking  handle 
for  the  pad  bolt,  which  facilitates  changing  the 
starting  tool  with  the  revolving  steady  No.^lO, 
ased  later. 


FiQ.  3. — Chucking  toR  Second  Operation 
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0.  Is  a  '■(Herbert''  standard  boring  bars  with  adjustable  Hoating 
ciitters  for  sizing  the  1  in.  bore 

7.  Ls  a  standard  recessing  tool  slide  with  a  circular  cutter  for  recessing 
the  back  of  the  internal  thread  and  chamfering  the  front. 

8.  Is  a  large  circular  recessing  .tool  for  finishing  the  internal  form. 

9.  Is  a  chaser  for  cutting  the  internal  thread,  which  is  too  short 
to  be  tapiied. 

10.  Is  a  revolving  steady  for  supporting  the  work  during  the  apph- 
cation  of  the  form  tool  No.  II. 

11.  Is  a  dovetailed  form  tool  carried  in  a  standard  form  tool  holder 
on  the  back  of  the  cross  slide. 

The  time  for  the  fiist  operation  is  thirteen  minutes,  the  sot  up 
being  shown  in  Fig.  2. 

In  the  second  operation  (see  Fig.  3),  the  method  of  chucking 
is  specially  noteworthy.  The  chuck  is  fitted  with  a  standard 
liner,  and  in  this  is  driven  a  long  locating  plug,  the  end  of  which 
is  a  nice  sliding  fit  in  the  1  in.  bore.  A  shoulder  on  this  plug  locates 
the  work  endways,  and  gripping  is  done  on  the  finished  flange  by 
soft  jaws.      The  location  of  the  work  is  therefore  effected  by  the 


Fio.  4. — Tool  Layout  fok  Second  Series  of  Operations. 

locating  plug,  which,  being  perfectly  true,  ensures  concentricity 
between  the  work  done  at  the  first  and  second  operations.  The 
tooling  for  the  second  operation  is  as  follows  : — 

i.  Is  a  centring  tool  for  the  end. 

I  A.  Is  a  dead  centre  which  is  interchanged  \vith  tool  No.  1,  and 
supports  the  work  during  the  preliminary  turning  operations  which 
start  the  boxtool. 

2.  Is  a  standard  turning  and  facing  tool  which  trues  up  the  end  of 
the  work  and  the  intermediate  diameter  for  the  purpose  of  starting  the 
bo.xtools.     This  tool  also  rough  faces  the  shoulder.  ]^ 

3,  4  and  5.  Are  flat  steady  bo.xtools  which  deal  with  the  turning  of 
the  various  chameteis.  -» 

6.  Is  a  2  in.  "  Coventry "  self-opening  diehead  for  cutting  the 
small  thread. 

7.  Is  a  1  in.  "  Coventry ''  self-opening  diehead  for  cutting  the 
large  thread. 

8.  Is  a  standard  tocjl  for  finish  facing  the  shoulder. 

The  time  for  the  .second  operation  is  seven  minutes,  and  the  tool 
layout  is  portrayed  in  Fig.  4.  Fan  spindles  machined  by  tiiis 
piocess  satisfactorily  pass  the  inspection  tests. 


The  Capitalistic  System.* 

By  E.  J.  P.  Benn,  C.B.E. 

It  seems  almost  impossible  in  these  modern  times  for  a  politician 
to  make  a  speech  without  some  reference  to  the  •'  System."  News- 
Ijaper  articles  are  almost  as  bad.  We  have  all  fallen  to  talking  of 
something  which  we  call  the  "  System,"  and  most  of  us  are  engaged 
in  either  amending  or  abolishiiig  the  "  Sy.stem."  '  The  amount  of 
thought  that  is  put  into  the  •'  System  "  .seems  to  be  almost  negative, 
except  by  way  of  criticism.  The  result  of  this  state  of  affairs,  as 
I  see  It  to-day,  is  that  we  are  all  of  us  giaduallv  losing  heart  in  our 
work,  losing  interest  in  our  day-by-day  occupation.  We  are  getting 
back  to  the  condition  of  the  old-fashioned  Christians  who,  you 
remember,  mournfully  toiled  through  this  brief  vale  of  tears  only 
on  condition  that  there  was  an  early  release  to  some  happier  world 
beyond. 

The  result  of  this  attitude  of  mind,  economically,  seems  to  me 

*  Address  delivered  before  the  Industrial  League  and  Council,  at 
Caxton  Hall,  Westminster,  on  Wednesday,  Oct.  5,  1921, 


to  be  extremely  serious.  It  explains  what  Mr.  Lloyd  George  told 
us  last  week — the  fact  that  we  are  only  giving  8(1  per  cent,  of  our 
pre-war  output,  when  we  know  that  our  capabilities  in  the  matter 
of  output  are  very  much  in  excess  of  the  pre-war  figure.  The  fact 
is  that  this  constant  tilting  at  the  Sy.stein  has  taken  most  of  the 
enterprise  out  of  us,  and  it  is  the  exception  rather  than  the  rule  to 
find  either  a  working  man  or  an  employer  who  is  jnitting  his  best, 
his  intelligence  and  his  heart  as  well  as  his  hand  into  the  job  that 
he  has  to  do. 

There  is  a  further  reason  why  I  suggest  that  it  is  our  duty  in 
this  generation  to  inquire  very  closely  into  what  is  called  Capitalism. 
It  is  that  we  are  in  a  better  position  than  any  previous  generation ; 
a  better  position,  I  hope,  than  any  future  generation  will  be  in, 
to  study  the  workings  of  economic  law.  We  have  been  through 
Armageddon  and  been  subjected  to  every  conceivable  si^rt  of 
experience  and  experiment,  and  we  are  therefore  the  better  able  to 
discuss  this  matter. 

Capitalistic  System  founded  on  Exchange. 

Now  what  is  called  the  Capitalistic  System  has  its  foundations 
in  exchange.  Exchange  is  at  the  very  bottom  of  it.  pearly  man, 
when  he  produced  a  bag  of  corn  and  required  a  sheep,  was  under 
the  necessity  of  going  out  among  his  neighbours  and  finding  some- 
body who  not  only  wanted  a  bag  of  corn  but  who  was  willing  to 
part  with  a  sheep,  and  thus  effect  a  very  laborious  and  difficult 
exchange.  Since  those  days  right  down  to  the  present  moment 
the  essential  exchange  basis  of  our  trade  and  industry  has  never 
been  touched,  and  in  my  judgment  never  will  be  touched.  Things 
have  become  .so  complicated,  the  machinery  of  exchange  has  been 
so  developed  and  made  so  wonderful,  that  it  is  very  difficult  for 
many  of  us  to  realise  that  we  are  actually  engaged  day  by  day 
and  hour  by  hour  in  exchanging  .some  service  or  some  goods  which 
we  possess  for  the  services  and  goods  of  others  who  are  willing  to 
accept  our  service  in  exchange  for  theirs.  I  am  a  journalist  :  I 
eain  a  living  by  scribbling  for  the  Press.  When' I  undertake  a 
lailway  journey  and  a  porter  labels  my  luggage  it  is  a  little  difficult 
for  me  or  for  him  to  realise  that  he  is  in  effect  exchanging  that 
service  for  so  many  inches  of  something  which  1  wTote  for  an 
American  paper  the  week  before.  But  the  fact  remains  that 
actually  that  is  what  is  happening.  We  have  developed  this 
business  of  exchange  to  such  a  point  that  we  can  any  of  us  walk 
out  to  a  shop  at  the  street  corner,  without  any  previous  argument 
or  arrangement,  and  exchange  our  services  for  those  of  others 
spread  in  the  farthest  corners  of  the  earth. 

System  dependent  on  the  Consumer. 

The  next  big  feature  of  what  is  called  the  Capitahstic  System — 
a   most  unfortunate  designation,   in   my  judgment — is  that  it  is 
essentially  a  consumers"  system.     You  will  notice,  if  you  come  to 
think  of  it,  that  the  business  of  exchange  must  always,  in  the 
nature  of  things,  be  slightly  weighted  in  favour  of  the  buyer.     That 
is  not  a  "  system  "  invented  by  wicked  persons  for  the  purpose  of 
acquiring  riches  ;  it  is  a  characteristic  of  the  human  being  which 
we  have  to  admit  and  deal  with  as  it  is.     Imagine  me  ft  maker  of 
umbrellas.     It  is  necessary  for  me  every  day  and  every  hour  to 
persuade  somebody  to  accept  my  umbrellas  in  exchange  for  some- 
thing which  I  want  ;  but  you,  the  user  or  consumer  of  an  umbrella, 
have  this  advantage — that  you  may  be  a  simple-lifer  and  prefer 
to  do  without  an  umbrella  ;  you  may  think  a  mackintosh  is  better, 
or  you  may  delay  the  purchase  of  the  umbrella  until  to-morrow  ; 
and  in  that  way,  that  veiv  simple  and  very  natural  way.  the  process 
of  exchange  is  always  slightly  weighted  in  favour  of  the  con.sumer. 
against  the  producer.     From  that  fact,  as  I  see  it,  arises  this  talk 
of  wage  slavery.     It  is  perfectly  true — although  the  term  is  an 
exaggeration — that  in  the  ordinary  working  of  human  affairs  through 
the  process  of  exchange  the  producer  must  be  subordinate  to  the 
consumer,  and,  if  you  like,   must  be  the  slave  of  the  consumer 
But,  after  all,  supposing  if  were  possible  to  alter  it — though  I  am 
one  of  those  who  deny  that  any  radical  alteration  is  even  thinkable — 
but  if  in  theory  you  can  imagine  a  system  whereby  the  balance  was 
weighted  in  favour  of  the  producer,   you  would  merely   have  a 
system  of  slavery  as  consumers  instead  of  slavery  as  producers. 
'  The  charm  or  the  perfection  of  the  system  of  e.xchange  known 
as  Capitalism  is  this,  that  every  act  we  do,  every  thing  we  offer, 
every  article  we  produce  for  the  benefit  of  others,  is  subject  always 
tj  the  test  of  the  appeal  which  we  may  make  to  others.     In  ofteni  g 
our  service  in  a  free  market  to  the  rest  of  our  fellow-creatures  we 
are  subject  at  every  moment  of  our  service  to  this  test — the  willing- 
ness of  others  to  pay  for  it — which  is  the  only  wa;\-  in  which  they  can 
express  their  appreciation  of  that  service  rendered.     The  Capitalistic 
System    might    be    described   as   the    perfect    application    of   the 
democratic  idea  to  the  economic  sphere.     The  failure  of  all  the 
arrangements  of  the  last  six  or   seven  years  to   do   away   with 
Capitalism   or  with   private   enterprise  arises  from   the  fact  that 
all      these      arrangements      obviously       ignore      the      exchange 
consideration. 

(To  he  continued  next  week.) 
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Heavy  Power  Fuses. 

vVe  regret  that  the  wronu  illiistiation  \va^  ])ul)lished  in  the  short 
article  with  the  aliovo  title  tl-.at  appeared  on  p.  4o7  of  last  week's 
Er.ECTRiciAJJ.  The  correct  illustration  is  now  appended,  and 
our  ajiologies  are  due  to  the  makers  of  the  apparatus,  Parmitee, 
Hope  &  Si"(;den  f«v  tlic  .iinr  that  w.i^  made.      The  "  Fluvent  " 


View  of  "  Fluvent  "  Fuse  Board  partly  Assembled. 

board  is  readily  installed,  and  can  be  easily  wired  by  the  provision 
of  top  and  bottom  cable  troughs.  It  thus  permits  of  an  easy 
arrangement  of  the  cables  and  allows  the  use  of  alternative  types  of 
troughs  interchangeable  one  with  the  other  to  suit  all  types  and 
classes  of  cable  from  C'.T.S.  to  the  heaviest  lead-covered  steel-tape 
armoured  cable. 

Dolls'  Eyes  as  Scientific  Glass. 

A  week's  administration  of  the  Safeguarding  of  Industries  Act 
has  sufficed  to  show  that  trade  and  industry  are  to  be  affected  in 
a  manner  not  contemplated  by  its  authors.  The  Customs 
Authorities  have  decided  that  glass  Christmas  tree  ornaments 
come  under  the  heading  of  "'  lamphlown  ware,"  and  that  pocket 
carbon  batteries  for  I'.ash-lamps  are  dutiable  as  arc  lamp  carbons. 
Other  strange  decisions  have  been  made  by  the  Customs  officers 
and  the  members  of  the  Fancy  Goods  Trade  and  the  British  Chemical 
Trade  .Vssociation  have  already  made  strong  protests  against  the 
manner  in  which  the  first  part  of  the  Act  is  being  administered  by 
tlie  Board  of  Traile. 

When  the  Bill  was  before  the  House  of  Commons  we  pointed  out 
the  danger  of  leaving  so  much  jmwer  in  the  hands  of  the  bureaucrats, 
but  owing  to  the  limited  time  allowed  for  the  discussion  of  the 
clauses  the  matter  did  not  receive  the  attention  it  deserved.  Any- 
how the  new  riddle-making  and  puzzle-solving  department  of  the 
Customs  is  bringing  modern  legislation  and  legislators  into 
ridicule,  and  the  sooner  a  .sensible  amending  Act  is  passed  the 
better  for  the  trade  of  the   country. 

Explosion-Proof  Mining   Switchgear. 

In  a  recent  issue  of  The  Electrician  we  gave  a  description  of 
the  rehef  bolts  designed  by  the  Electrical  Apparatus  Company. 
It  will  be  remembered  that  these  bolts  wlicn  uscd-for  the  purpose  of 
securuig  tlie  cover  of  a  suitably  constructed  switchgear  enclosure, 
convert  that  cover  into  a  large  relief  valve,  and  so  effectively  j)rotcct 
the  apparatus  from  damage  in  the  event  of  an  internal  explosion, 
and,  what  is  more  important,  prevent  the  ignition  of  inHammable 
gases  in  the  mine. 

Some  tests  which  have  recently  been  made  show  how  these  claims 
have  been  borne  out.  One  of  the  boxes  was  filled  with  a  9'5  per  cent, 
methane  air  mixture,  which  is  the  mixture  having  the  maximum 
ex^)losivc  effect,  and  this  was  exploded  inside  the  box  by  means  of 
an  electric  spark.  It  was  then  found  that  the  pressure  due  to  the 
explosion  did  not  rise  above  12  lb.  per  si{.  in.,  and  did  not  last  longer 
than  about  one-tenth  second. 

Another  test  was  to  repeat  the  previous  exj)eriment,  but  with 
an  explosive  atmos])hcre  surrounding  the  enclosure  in  addition 
to  the  charge  inside  the  enclosure.  The  f)l)ject  of  this  test  was  to 
<letern>ine  wliether  an  explosion  inside  the  switch  gear  enclosui'e 


would  ignite  the  gas  outside.  For  the  outside  atmosphere,  an 
8  per  cent,  methane  mixture  was  adopted — this  being  the  most 
readily  ignited.  On  exploding  the  charge  as  before,  the  pressure 
developed  did  not  exceed  12  lb.  per  sq.  in.,  and  its  duration  was  less 
than  0'2  see.  Xo  flame  passed  out  at  the  flange,  nor,  of  course,  was 
the  outside  atmosphere  ignited.  There  was  no  distortion  of  flanges 
or  damage  of  any  kind  to  the  enclosure. 

The  cover  was  held  on  to  the  box  by  eight  relief  bolts  set  to  allow 
the  cover  to  lift  ^V  in.  on  explosion.  The  results  are  regarded  by 
the  manufacturers  as  entirelv  satisfactorv. 


Air-break  Colliery  Switchgear. 

The  various  Home  Office  regulations  regarding  electricity  in  mines 
have  led  to  the  development  of  lines  of  switchgear  specially  suited 
for  use  in  fiery  mines.     Apart  from  the  question  of  these  regulations, 

however,  the   extended    use 

of  large    electrical    plant  in 

collieries  has    increased   the 

flrniand      for    switchgear  of 

a    reliable    and    substantial 

I  liaracter  capable   of   gi^•ing 

the  arduous  service  required. 
In    connection    -with    this 

-il'ject     a     pamphlet     has 

I     rntly  been  issued  by  the 

(.  i.n'eral      Electric    Com- 
pany,    Ltd.,    gi^"ing     brief 

particulars  of  the  air-break 

switchgear  which    this   firm 

has    specially    designed     for 

colUery  ser\'ice. 

Particular    attention    has 

been    devoted    to     ensuring 

that  this  is  a  very  robust 
apparatus,  the  flame-proof  designs 
being  fitted  with  wide  machined  flanges 
on  the  case  and  door  so  that  heated 
gases  generated  within  shall  not  be  able 
to  pass  to  the  outside  atmosphere  until 
their  temperature  is  reduced  well 
within  the  safe  hmit. 

A  good  exampte  of  this  is  the  50  A 
"  gate  end "  box,  consisting  of  a 
"  Salford "  switch,  fuses  and  plug, 
which  is  made  in  both  double  and 
trijile  pole  sizes.  This  is  illustrated 
herewith.  In  this  switch  the  break 
is  long  and  rapid,  the  force  necessary 
to  operate  the  blade  being  trans- 
mitted by  means  of  steel  stampings 
which  prevent  any  chance  of  straining 
the  springs.  The  springs  quicken  the 
break  only  after  the  blade  has  left  the 
jaws. 

The  poles  of  the  switch  are  separated 
by  means  of  a  substantial  fire-proof 
insulating  barrier  which  effectually 
prevents  arcing  from  one   pole   to   the 

other.      The    usual   mechanical    inter-    c  Salford  '  Flame  Peoof 
lock     is     provided    to    safeguard    the    Switch   and  Fuses   with 
attendant.     The  fuses  are  of   the  well-        Interlocked     Plug. 
luiown   "  Handguard  "  type,  in  which 

the  hand  is  effectively  sliielded.  The  plugs  arc  interlocked 
with  the  switch  in  such  a  manner  that  the  switch  must 
always  be  in  the  "off"  position  before  the  plug  can  be 
inserted  or  removed.  This  is  of  great  imi)ortance,  as  it  pre- 
\ents  the  circuits  being  made  or  broken  on  the  plug.  Earthing 
contacts  are  provided  in  accordance  with  the  Home  Office 
regulations,  and  special  attention  is  given  to  the  design  of  the 
glands  and  bifurcating  and  trifureating  boxes  to  ensure  that 
the  heated  gases  have  no  exit  except  through  the  wide  machined 
flanges  of  the  case. 


Deadly  Gas  Lighting. 

The  terrible  French  railway  disaster  in  the  Batignolles  tunnel 
(jubt  outside  the  Saint  Lazare  Station,  Paris)  on  the  5th  inst.  is 
a  fresh  and  forcible  reminder  of  the  folly  of  continuing  the  use 
of  gas  as  an  illuniinant  for  trains.  The  accident  appears  to  have 
been  due  to  an  error  on  the  part  of  a  signalman,  who  permitted 
two  trains  to  enter  the  tunnel  and  one  crashed  into  the  other.  The 
Batignolles  tunnel  is  unlit  and  the  trains,  in  which  gas  was  used  for 
lighting,  at  once  burst  into  flame.  It  took  many  hours  before  the 
fire  was  subdued,  and  one  of  the  most  distressing  features  of  the 
accident  was  that  the  bodies  were  so  charred  that  great  difficulty 
w-as  experienced  in  identifying  them.  One  of  the  morals  to  be 
drawn  from  the  disaster  is  that  electric  lighting  should  be  made 
compulsory  in  all  trains. 
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Birmingham  Engineers'  Club. 

The  difficulties  in  the  way  of  perfecting  the  plans  for  the  estab- 
lishment of  an  Engineers'  Club  in  Birmingham  were  referred  to  at 
a  luncheon  held  on  Friday  at  the  Midland  Hotel.  Mr.  R.  A. 
Chattock,  city  electrical  engineer,  took  the  chair  in  the  absence  of 
Sir  Hallewell  Rogers. 

The  Lord  Mayor  (Aid.  W.  A.  Cadbury),  who  gave  the  toast  of 
the  club,  said,  in  view  of  the  prominent  position  occupied  by 
engineers  in  the  city,  and  the  large  contribution  made  by  Birming- 
ham to  the  science  of  engineering,  it  was,  perhaps,  strange  that  no 
club  had  been  established  for  engineers  up  to  the  present.  The 
project  for  a  club  was  a  great  step  towards  uniting  the  engineers  of 
the  citvr  and  he  wished  it  success. 

Mr.  R.  A.  CH.^nocK,  responding,  said  it  was  only  possible  at 
present  to  congratulate  the  members  upon  a  half-formed  club.  That 
condition  was  unfortunate,  but  it  was  one  imposed  upon  them  owing 
to  the  difficulties  of  the  times.  The  idea  was  first  mooted  during  the 
war,  and  a  committee  was  appointed.  The  committee  had  done  a 
lot  of  hard  work,  and  eventually  it  was  decided  to  proceed  with 
the  formation  of  a  club,  coupled  with  the  detei-mination  to  have  a 
minimum  membership  of  500.  It  was  estimated  that  it  would  be 
necessary  to  raise  £10  000  to  get  premises  and  equip  them.  Plenty 
of  engineers  were  ready  to  come  forward  as  members,  and  in  the 
first  six  months  they  got  330.  Unfortunately  the  money  did  not 
come  in  as  quickly  as  the  members,  and  they  found  that  in  the 
time  available  it  was  possible  to  raise  only  about  £3  000.  They 
now  had  £4  500,  including  subscriptions.  They  had  reluctantly 
come  to  the -conclusion  that  it  would  be  courting  disaster  to  go  on 
witliout  the  necessary  funds,  and  the  idea  had  to  be  given  up  of 
forming  the  club  at  "present.  They  must  keep  the  idea  alive  until 
better  "times  came.  They  hoped  that  the  time  would  come  when 
the  cost  of  furnishing  and  other  equipment  would  have  fallen  so 
that  they  could  manage  on  a  smaller  capital  than  that  originally 
anticipated.  In  any  case,  they  would  all  make  up  their  minds  that 
the  idea  of  the  club" must  not  be  allowed  to  fall  through. 

Dr.  Garrard  proposed  the  toast  of  "  The  Visitors,"  which  was 
responded  to  by  Mr.  E.  Manville,  M.P.  (president  of  the  London 
Engineers'  Club),  and  Mr.  J.  S.  Webb  (president  of  the  Manchester 
Engineers'  Club).     

Trouble   at   Belfast. 

A  the  meeting  of  the  Belfast  Corporation  last  week  the  adjourned 
debate  on  the  position  of  the  electricity  supply  undertaking  was  re- 
sumed, and  in  consequence  of  the  attitude  of  the  Council,  the  whole 
of  the  members  of  the  Electricity  Committee  tendered  their 
resignation. 

CotTNCiLLOR  Alexander's  motion  was  :  "  That  in  view  of  the  verv 
grave  state  of  the  city's  electricity  undertaking,  the  Corporation 
forthwith  dispenses  with  the  services  of  their  consultants  (Messrs. 
Preece,  Cardew  &  Rider),  and  that  the  opinion  of  senior  counsel 
be  taken  as  to  their  responsibility  and  the  responsibility  of  Sir 
John  Snell  in  the  matter." 

Councillor  Caupbell  referred  to  Mr.  Rider's  refusal  to  give  them 
the  additional  factors  which  induced  him  to  alter  his  estimate  of 
the  loss  from  the  shipyard  contracts  from  £52  000  to  £18  000.,  He 
considered  the  revised  schedule  submitted  by  him  was  designed  to 
side-track  the  principal  issue,  and  his  mind,  therefore,  was  made 
-  up.  and  he  should  vote  for  the  resolution  at  all  risks. 

Councillor  Oswald  Jamison  said  no  one  had  been  more  surprised 
than  himself  when  Mr.  Rider  refused  to  answer  the  question.  The 
questions  of  coal  consumption  per  unit,  of  the  allocation  of  standing 
and  running  charges,  and  also  of  the  "  divers  factor  "  had  been 
brought  to  the  notice  of  the  consultants  by  the  City  Accountant, 
Mr.  Geale.  The  original  report  showed  an  estimated  loss  of  £52  000 
a  year  foi  ten  years  from  the  shipyard  contracts.  The  Electricity 
Committee  considered  that  if  that  statement  were  not  accurate  it 
would  be  for  the  good  of  the  city  that  it  should  be  corrected. 

Ald.  Duff  appealed  to  Councillor  Alexander  not  to  press  his 
motion  at  present.  He  held  no  brief  for  the  consultants,  but  he 
felt  convinced  that  to  pass  the  motion  that  day  would  be  very 
unwise  and  w-ould  only  throw  the  whole  position  into  deeper  chaos. 
He  denied  that  they  had  l>een  given  any  figures  to  show  that  they 
had  a  loss  of  even  £18  000  a  year  from  the  shipyard  contracts. 
The  Council  were  going  to  pass  that  day  a  recommendation  from  the 
Electricity  Committee  to  raise  the  charges  for  the  current  up  to  8d. 
per  unit.  The  report  of  the  consultants  showed  that  after  pro- 
viding for  the  supposed  loss  of  £18  000  the  consumer  was  going  to 
get  from  the  new  station  his  current  at  4d.  per  unit.  That  was  a 
startling  statement.  Moreover,  what  was  going  to  be  done  after 
scrapping  the  whole  of  their  existing  power  plant?  That 
had  not  been  made  clear  by  the  City  Accountant.  Their 
estimate  had  been  made  on  the  assumption  that  their  machines  in 
East  Bridge-street  station  were  not  capable  of  doing  anything  at 
all.  They  were  basing  their  forecast  of  an  enormous  loss  on  the 
new  station  on  the  assumption  that  13  000  kW  of  plant  in  the 
existing  station  was  incapable  of  turning-  out  a  pennyworth  of 
electricity.  He  considered  they  would  not  have  a  leg  to  stand  upon 
if  they  took  their  consultants  into  a  law  court.  The  shipvard 
prices  were  fixed  by  Sir  .John  Snell.  Was  the  indictment  against 
Sir  John  Snell  for  making  a  bad  bargain  with  Messrs.  Harland  & 
Wolff,  or  did  they  impeach  his  professional  skill  in  choosing  proper 
machinery  for  the  station  ?  Mr.  Rider  had  still  to  supply  the 
information  asked  for  liy  the  Council,  and  it  would  only  complicate 
matters  to  dispense  with  the  consultants. 


City   Accountant's    Statement. 

The  City  Accountant  (Me.  R.  G.  Geale)  made  a  statement  upon 
the  differences  between  Mr.  Rider's  withdrawn  report  and  the  later 
one  ;  he  entered  upon  a  long  analysis  of  the  position  and  explained 
what  occurred  at  his  interview  with  Mr.  Rider  on  July  11th. 

Mr.  Geale  was  examined  at  some  length  by  Councillor  Alexander, 
who  observed  that  in  the  first  report  of  the  consultants  the  cost  of 
current  for  general  supply  was  put  at  2-58d.  per  imit,  while  in  the 
sul)stituted  report  it  was  amended  to  3-57d.  That  apparently 
explained  the  dift'eience  between  a  loss  of  £52  000  and  £18  000.  He 
charged  Sir  John  Snell  with  negligence,  which  had  landed  the 
Corporation  in  financial  chaos.  As  for  their  present  ocnsultants' 
responsibility,  he  held  that  the  firm  were  interested  in  the  agree- 
ment from  tiie  very  first. 

Councillor  Alexander's  motion  was  tlien  put  and  carried  l>v  22 
votes  to  19. 

Increase   of  Charges. 

The  chairman  of  the  Electricity  Committee  (Councillor  Sir  James 
Johnston)  then  moved  the  adoption  of  the  Committee's  minutes, 
wiiich  recommended  increases  in  the  charges  fur  current  fo?  lighting 
from  6-987d.  to  Bd.  per  unit,  or  on  maximum  demand  from  8-937d, 
for  the  first  hour  with  4-387d.  afterwards,  to  8d.  for  the  first  hour 
and  7id.  afterwards:  residential  rates  from  5-337d.  to  8d.,  and  for 
power  on  maximum  demand  from  455d.  for  the  first  hour  to  6d.,  and 
the  subsequent  price  from  2-925d.  to  4d.  For  combined  lighting  and 
power  the  charges  were  also  increased.  He  said  it  was  very  regret- 
talile  that  the  present  position  of  the  station  was  such  that  the 
committee  were  obliged  to  recommend  an  increase  in  the  rates,  but 
there  was  no  alternative.  The  figures  showed  that  the  revenue 
would  scarcely  do  more  than  cover  the  loss  and  bring  them  into  a 
position  which  would  enable  them  to  meet  their  financial  obligations. 

The  next  question  dealt  with  the  report  of  the  consultants, 
and  the  Council  were  asked  to  approve  of  the  expenditure  of  a 
further  sum  of  £519  000.  When  that  sum  was  expended  they  would 
have  a  completely  new  station. 

After  discussion  the  minutes  were  passed,  with  the  exception  of 
an  item  as  to  a  payment  to  the  consultants. 

At  a  later  stage  Councillor  Sir  James  Johnston  said  since  the  vote 
of  the  Corporation  had  been  taken  on  the  minutes  of  the  Electricity 
Committee  he  had  had  an  opportunity  of  consulting  the  members  of 
the  Committee,  and  they  were  unanimously  of  opinion  that  they 
ought  to  tender  their  resignation. 

There  was  a  further  special  meeting  of  the  Corporation  on 
Monday,  when  the  above  resolution  was  rescinded  by  twenty-three 
votes  to  nineteen,  and  consequently  the  members  of  the  Committee 
will  remain  in  office. 

Legal    Intelligence. 

MINIMUM  CHARGES  FOR   ELECTRICITY. 

At  Newbury  Police  Court  last  week  Wm.  J.  Lewendon  disputed 
the  payment  of  a  minimum  charge  of  8s.  4d.  for  electricity,  on  the 
grouiul  that  he  had  not  consumed  any  current.  For  the"  defence, 
Mr.  A.  F.  Clark  argued  that  as  there  was  no  current  used  during 
the  period  there  was  no  liability,  and  also  that  there  was  no  con- 
sideration for  the  demand. 

Mr.  A.  Marshall,  for  the  supply  company,  replied  that  there  had 
been  adequate  consideration,  because  clm-ing  the  whole  time  there 
was  the  liability  to  supply  current  whenever  called  upon.  There- 
fore the  defendant  was  liable  to  pay  for  any  amoiuit  up  to  ten  units 
whether  any  had  been  used  or  not. " 

The  Bench  ordered  defendant  to  pay  the  claim  and  costs,  but 
they  agreed  to  consider  any  application  to  state  a  case  for  appeal. 
A  FUSE-BOX  CONTRACT. 
A  dispute  over  a  fuse-box  contract  came  before  Judge  Sir 
Walwortli  H.  Roberts  at  Marylebone  County  Court  last  week,  when 
Messrs.  Chas.  Peacock  &  Company,  Ltd.,  sued  Mr.  Joseph  R.  West, 
of  Brondesbury,  for  the  recovery  of  £70  14s.  2d.  for  goods  sold. 

A  witness  gave  evidence  that  in  January,  1920,  Mr.  West  gave  an 
order  for  a  number  of  fuse-boxes,  which  were  to  be  made  of  Cyprus 
stained  teak  wood,  at  the  same  time  supplying  a  box  as  a  sample 
of  what  he  required.  Plaintiffs  duly  delivered  a  number  of  boxes 
required,  but  they  had  not  been  paid  for,  except  so  far  as  the 
delivery  up  till  February  was  concerned.  Defendant  had  contended 
the  boxes  were  not  equal  to  sample,  and  when  witness  attended 
with  him  at  the  Electrical  Supplies  Company's  premises  in  Totten- 
ham Court-road,  he  (witness)  -was  shown  a  piece  of  stained  wood, 
a  material  witness  denied  was  similar  to  the  material  of  the 
sample  box  originally  given  by  defendant.  Witness  had  known 
that  defendant  had  some  connection  with  the  Electrical  Supplies 
Company.     The  piece  of  wood  was  stained  walnut. 

Mr.  Hartly  (for  defendant)  :  So  far  as  the  sample  box  originally 
given  is  concerned,  do  you  suggest  that  any  of  the  boxes  you  supplied 
to  the  defendant  are  in  any  way  equal  to  the  workmanshiiJ  or 
anything   else   of   that   sample? 

Witness  :  They  are  not  only  equal,  but  much  superior.  Replying 
to  further  questions,  witness  said  he  was  told  by  Mr.  West  that  if 
he  did  not  make  the  fuse-boxes  to  suit  his  customers,  he  need  not 
deliver  any  more. 

Mr.  Albert  Farr,  merchant  and  electrical  supplies  manufacturer, 
said  he  was  asked  to  attend  at  defendant's  works  to  examine  some 
of  the  boxes  in  question.  There  were  about  500  boxes,  but  he 
examined  only  about  fifty  or  sixty.  He  should  say  they  were  fairly 
up  to  sample,  but  one  of  them  produced  he  would  not  pass.  He 
added    that   before   the   war   fire   insurance    companies    might   have 
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passed  boxes  made  of  soft  wood  ;  tlicy  might  also  have  done  so 
during  pait  of  tlie  war,  but  after  1920,  owing  to  the  attitude  of  fire 
insurance  companies,  ho  was  unable  to  sell  fuse-boxes  unless  they 
were  made  of  verv  hard  wood. 

His  Honour  said  the  whole  subject  in  dispute  was  more  fit  for 
the  determination  of   an   expert,   and   uUinialely   it  was  agreed  to 
appoint  an  expert  referee  to  inquire  into  the  material  from  which 
the  boxes  were  made,  &c.,  ajid  report  tu  tlie  court. 
A    BOSCH    MAGNETO    CONTRACT. 

On  Friday  Mr.  Justice  Greer  had  before  him  an  action  in  which 
Mr.  Robert  Mate  claimed  damages  against  Mr.  Morgan,  an  agent, 
for  failure  to  supplv  under  a  contract  2  000  Bosch  magnetos. 

Mr.  Doughtv  (for  plaintiff)  said  that  the  only  point  was  failure 
to  deliver  according  to  contract,  and  the  only  defence  put  forward 
was  a  statement  that  it  was  common  knowledge  when  the  contract 
was  made  that  the  magnetos  were  coming  from  Germany,  and  as 
defendant  wjis  unable  io  get  them  from  Germany  he  was  excused 
from  his  contract.  The  contract  was  made  on  Aug.  11,  1920,  for 
the  delivcrv  of  the  magnetos  (Z  U  4  and  Z  R  4)  at  the  rate  of  100 
a  week,  at  £9  2s.  6d.  each,  free  of  all  charges.  The  sum  of  £1  800 
was  to  be  paid  as  soon  as  the  offer  was  accepted,  and  payment  of  that 
amount  was  made  on  Aug.  14.  Mr.  Morgan  was  un.able  to  obtain 
the  magnetos  in  Germany,^  and  on  Sept.  23  he  informed  plaintiff 
of  the  fact. 

His  Lordship. — And  there  were  none  delivered  at  all? 

Mr.  Doughty. — Only  one,  and  that  was  sent  as  a  sample.  At  the 
end  of  last  year  there  wa  s  great  demand  for  those  magnetos,  and 
there  was  still  a  demand  for  them. 

His  Lordship. — Notw'ithstanding  the  name? 

Mr.  Doughty. — Yes,  my  Lord,  notwithstanding  the  name.  Con- 
tinuing, coimsel  said  that  they  were  made  of  a  peculiar  kind  of 
steel,  which  would  take  a  higher  magnetisation  than  any  other 
metal. 

Mr.  Robert  Mate,  the  plaintiff,  said  that  in  the  summer  of  last 
year  he  was  introduced  to  Mr.  Morgan,  who  entered  into  the  con- 
tract for  the  purchase  of  the  magnetos,  and  he  (plaintiff)  paid 
£1  800.  On  Sept.  22  Mr.  Morgan  told  him  that  he  was  unable  to 
get  the  goods;  lie  returned  the  cheque  for  £1800  and  offered  £100 
in  addition.  He  (plaintiff)  was  unable  to  say  what  his  loss  was 
from  the  failure  on  the  part  of  defendant  to  carry  out  his  contract. 

In  crosti-examination,  plaintiff  said  that  the  goods  were  to  be 
delivered  free  on  rail  at  Grimsby,  but  at  the  time  he  had  no 
warehouse  or  place  iji  which  to  store  them.  He  had  entered  into 
other  contracts  to  buy  magnetos.  One  w-as  with  the  Vulco  Company 
for  tw^o  parcels  of  2o0  each.  The  2  000  from  Morgan  and  the  500 
from  the  Vulco  Company  were  the  only  contracts  made.  He  had 
brought  an  action  against  the  Vulco  Company  for  failure  to  deliver, 
and  that  was  the  only  action  which  he  had  previously  brought. 

Witness  was  further  cross-examined  as  to  the  prices  of  magnetos 
at  the  time  of  the  contract,  and  the  persons  with  whom  he  had 
dealings  with  a  view  to  showing  the  losses  which  he  might  have 
sustained,  and  trade  witnesses  were  called  in  support  of  his  state- 
ments that  the  prevailing  price  for  magnetos  was  then  from  £11  6s. 
wholesale  to  £18  retail. 

At  the  close  of  plaintiff's  case  a  consultation  took  place  between 
the  parties,  with  the  result  that  the  record  was  withdrawn  upon 
terms  endorsed  upon  counsels'  briefs — terms  which  did  not  trans- 
pire, except  that  the  £250  paid  into  court  should  be  paid  out  to 
plaintiff. 

Electric   Heating    in   Fire   Stations. 

Mr.  J.  W.  Beaucliamp.  the  director  and  .secretary  of  the  British 
Electrical  Development  Association.  84,  Kingsway,  W.C.  2.  would 
be  glad  to  hear  from  anyone  who  has  employed  electric  heaters, 
ininiersion  or  otherwise,  for  maintaining  at  a  moderate  temperature 
the  water  in  boilers  of  steam  fire  engines.  This  is  to  enable  steam  at 
working  pressure  to  be  obtained  without  delay.  In  some  places  it 
has  been  the  practice  to  use  a  movable  gas  ring  in  the  furnace  of 
the  fire  engine,  so  keeping  the  water  always  at  a  fair  temperature. 
There  .seems  to  be  room  here  for  the  employment  of  a  substantial 
form  of  immersion  heater,  which  could  be  readily  plugged  up  to 
a  local  electric  circuit  and  disconnected  instantly  when  the  engine  is 
required.  

Electric  Cookers  in  Glasgow. 

Apparently  there  is  a  boom  in  electric  cooking  in  (ila.sgow  at 
present.  The  Electricity  Sub-Committee  on  Propaganda  recom- 
mend the  Electricity  Committee  to  make  application  to  the  Corpora- 
tion for  permission  to  .supply  a  further  100  electric  cookers  on  hire 
to  householders  in  the  city  area.  It  will  be  remembered  that 
sanction  was  recently  given  to  hire  out  100  cookers,  but  we  learn 
that  these  have  already  been  taken  up.  and  applications  fur  others 
are  being  received   daily. 

Electricians'  Wages. 

Under  the  national  wages  agreements  between  the  National 
Federated  Electrical  .Association  and  the  E.T.U.,  it  has  been 
agreed  that  the  variation  in  the  cost  of  living  justifies  a  10  per 
cent,  variation  in  wages,  and  that  the  net  hourly  rates  of  pay 
applicable  to  the  respective  grades,  from  the  end  of  the  first  pay 
(jeriod  in  October  to  the  end  of  the  first  pay  period  in  February, 
1922,  inclusive,  are  as  follows  : — Grade  A,  2s.  3d.  (this  rate  includes 
a  travelling  allowance,  but  no  further  allowances  to  be  paid  except 
as  provided  by  Rule  9  of  the  London  rules) ;  Grade  B,  2s.  O^d.  ; 
Grade  C,  Is.  iOid. ;  Grade  D,  Is.  Bid. 


Electric   Traction. 

The  BucKBrRN  tramway  receipts  to  date  show  a  reduction  of 
£9  000,  compared  with  the  corresponding  period  last  year. 

A  sub-committee  of  the  Cardiff  Tramways  Committee  is  to  report 
upon  a  proposal  to  extend  the  tramways  system  and  the  inauguration 
of  new  omnibus  services. 

The  receipts  of  the  Reading  Corporation  Electric  Tramways  from 
April  1  to  Sept.  1  amounted  to  £35  051,  compared  with  £13  609  for 
the  corresponding  period  last  year. 

The  tramway  employees  at  PoRTSMonTH  threaten  to  strike  because 
the  Tramways  Committee  refuse  to  meet  the  representatives  of  the 
Electrical  Trades  Union  to  discuss  wages  and  conditions. 

In  consequence  of  an  empty  train  running  off  the  line  outside 
the  Hammersmith  Station  of  the  Piccadilly  Raflw ay  at  6.50  p.m. 
on  Monday  evening,  traffic  was  suspended  for  the  rest  of  the 
evening. 

Stoke-on-Tbent  Council  had  before  them  last  week  an  applica- 
tion by  the  Potteries  Electric  Traction' Company  for  a  reconsidera- 
tion of  the  terms  of  their  lease,  with  a  view  to  its  extension,  but 
the  proposal  was  not  entertained. 

Edinburgh  Corporation  have  referred  back  a  scheme  of 'the 
Tramways  Committee  for  revising  the  tramway  fares  and  lengthen- 
ing the  stages  in  order  that  the  southern  parts  of  the  city  may 
be  included  in  the  scheme. 

In  view  of  the  deficit  of  £4  000  on  the  past  yeaii's  working  of 
the  parcels  department  of  the  Bradford  Corporation  tramways 
depai'tment,  the  Tramways  Committee  has  decided  to  effect  certain 
economies  in  working  and  to  reduce  the  wages  of  the  staff.  A 
proposal  to  establish  depots  for  the  receipt  and  delivery  of  parcels 
where  consignors  and  consignees  might  deliver  and  collect  them  is 
also  to  be  considered. 

Like  other  tramway  undertakings,  the  L.C.C.  System  seems  to 
have  been  badly  affected  by  the  prevailing  conditions.  At 
Tuesday's  meeting  of  the  County  Council.  Dr.  Scott  Lidgetl  asked 
for  an  explanation  of  the  decrease  of  over  11  000  000  in  the  number 
of  passengers  carried  in  the  period  July  13-Sept.  28,  compared  with 
the  corresponding   period   of   last  year. 

In  reply,  Mr.  Sqcires,  Chairman  of  the  Highways  Committee, 
pointed  out  that  during  the  same  period  the  receipts  increased 
.£129  141.  He  doubted  whether  cheap  mid-day  fares  would  make 
up  the  loss,  and  particularly  penny  tickets.  The  question  would 
lie  considered  by  the  Committee. 

AvoNMouTH  Low  Level  Road  Committee  recommend  the  Council 
to  introduce  railless  traction  cars  instead  of  tramcars  along  the  new 
Avonmouth  Road.  If  the  Council  approve  the  proposal  it  will  be 
necessary  to  lay  concrete  omnibus  tracks  IS  ft.  wide  on  each  side  of 
the  new  road,  at  an  estimated  cost  of  £38  000,  while  the  cost  of 
converting  the  .space  originally  left  for  the  tramroad  into  carriage- 
way is  estimated  at  £55  000 ;  but  these  amounts  must  be  set  against 
the  £176  000  which  appears  in  the  original  estimate  as  the  cost  of 
constructing  the  tramroad  track,  while  the  alteration  will  give  an 
additional  24  ft.  width  of  carriageway  in  the  new  road  for  the 
general  traffic.  These  figures  have  reference  only  to  work  upon  the 
site  of  the  new  road.  Estimates  are  being  prepared  of  the  cost  of 
e.xtending  the  railless  traction  to  the  docks. 

The  later  train  service  on  the  London  Underground  System  is 
much  appreciated.  With  the  exception  of  the  City  and  South 
London  Railway,  the  stations  remain  o]ien  about  half  an  hour  later 
than  hitherto,  last  trains  leaving  central  points  at  12.30  a.m.  Thus 
the  last  trains  for  Ealing,  Wimbledon,  and  Heston  Hounslow  leave 
the  Mansion  House  Station  at  12.30  a.m.  instead  of  midnight, 
and  the  last  train  eastward  for  Barking  leaves  at  12.30  a.m. 
instead  of  12.4  a.m.  Cannon-street  Station  will  close  at  midnight 
on  week-days.  An  additional  District  train  for  Richmond  leaves 
Hammersmith  at  11.39  p.m.,  affording  a  useful  connection  wnth  the 
Piccadilly  line  for  theatre-goers.  The  theatre  non-stop  trains  have 
been  restored  on  the  Hampstead  and  Highgate  lines.  On  the  City 
and  South  London  Railway  the  last  train  for  Clapham  Common 
leaves  Euston  at  11.35  p.m. 

An  extraordinarv  dispute  over  a  tramway  timekeeper  caused  a. 
two-day  strike  of  abcuit  280  Bexi.ey  tuamway,  electricity  and 
other  employees  last  week.  The  trouble  cummenced  at  the  meeting 
of  the  council  on  the  4lh  inst..  when  objection  was  taken  to  a 
committee  report  on  the  gnnind  that  no  reference  was  made  to  a 
recommendation  for  dispensing  with  the  services  of  the  timekeeper. 
It  was  then  explained  t-lial  the  matter  had  to  go  before  the  Electri- 
city Committee  before  being  discussed  in  council,  hut  the  public 
present  intimated  that  the  council  would  not  be  allowed  to  leave 
until  they  agreed  to  discuss  the  matter.  The  sitting  then  ended 
abruptly.  Councillor  Kirk  was  voted  to  the  chair  for  the  public 
meeting  which  followed.  Councillors  and  critics  took  part  in  debate, 
pickets  meanwhile  doing  duty  at  the  doors  to  see  tnat  none  tried 
to  quit.  A  visit  was  paid  by  the  police,  but  they  retired  on  an 
„  assurance  from  the  men's  leaders  that  there  would  not  be  any 
trouble.  Failing  a  .settlement,  the  electric  supply  was  at  midnight 
cut  off  for  five  minutes  to  announce  the  commencement  of  a  protest 
strike,  and  half  an  hour  later  the  doors  were  thrown  open  and 
councillors  were  free  to  leave  the  offices.  None  had  attempted  to  do 
ao  earlier.  Owing  to  the  stoppage  of  the  tramways  many  people 
had  to  walk  to  their  work.  Several  local  factories  were  at  a  stand- 
still owing  to  the  curtailment  of  electric  current. 


October  14,   1921 


The   Electrician. 


407 


Electricity  Supply. 

Alderley  Ei»i:e  Urban  Council  have  deciiied  to  wire  the  new 
holl^>es  that  are  being  erected  in  the  district. 

I'ETEREOROIGH  Corporation  has  received  anthority  to  borrow 
£74  187  for  electricity  extensions. 

Oswestry  Council  has  been  asked  by  the  O.swestry  Electric  Light 
Company  to  make  an  offer  for  the  purchase  of  its  undertaking 

A  public  inquiry  has  been  held  at  Cookham  into  the  rival  appli- 
cations for  a  Special  Order  to  supply  electricity  in  the  village. 

Kirkcudbright  Town  Council  has  appointed  a  committee  to  con- 
sider the  question  of  securing  a  supply  of  electricity  for  the  town. 

The  Duke  of  York  has  been  obliged  to  cancel  his  engagements  at 
Sheffield  ori  the  27th  and  28th  inst.  _  On  the  latter  day  he  was 
to  have  opened  the  new  power  station  of  Sheffield  Corporation. 

The  ^linister  of  Transport  has  revoked,  as  from  Aug.  1  last,  the 
Br.^ijford-on-Avox  Electrical  Lighting  Order,  1914. 

The  W.\ntagf:  Urban  Council  are  considering  the  possibility  ot 
introducing  electric  supply  in  the  town,  mainly  with  a  view  to 
finding  work  fo>-  the  unemployed. 

MiRFiELD  (iToRKS.)  LTrban  Council  have  increased  the  price  of 
electricity  for  power  and  heating  by  25  per  cent.,  and  reduced  the 
discounts  previously  paid  by  50  per  cent. 

There  were  two  failures  of  the  electric  supply  in  Binglet  last 
week  owing  to  faults  in  the  overhead  transmission  cable  from 
Keighley,  which  supplies  electricity  in  bulk.  A  public  inquiry  into 
the  failures  was  held  on  Saturday  last. 

"  DoNCASTER  Corporation  has  applied  for  a  loan  of  £1  712  to  me«t 
the  cost  of  supplying  electricity  to  113  houses,  to  be  erected  on 
the  Wheatley  Hill  Estate  by  private  enterprise. 

Pending  the  extension  of  cables,  the  Lytham  Parish  Church, 
Vicarage,  and  Victory  Hall  are  to  have  a  supply  of  current  from  the 
tramwav  cables.  The  wiring  and  fittings  are  the  gift  of  Mr.  E.  W. 
Mellor,J.P. 

The  application  of  Worcester  City  Council  for  sanction  to  borrow 
£62  000  for-  extensions  of  the  electricity  undertaking  has  been 
adjourned  until  the  position  of  the  South-West  Midlands  Electricity 
District  is  clearer. 

The  formal  inauguration  of  public  electric  lighting  in  Steyning, 
Bramber,  and  Upper  Beeding  took  place  on  the  30th  ult.,  when  Mr. 
G.  A.  Flowers,  chairman  of  the  Steyning  Electric  Light  Company, 
switched  on  the  current. 

Wecbley  Council  have  approved  a  scheme  for  the  provision  of 
electric  light  in  the  district,  which  has  teen  prepared  l.iy  Mr. 
Harrison,  the  rural  supply  engineer  of  Hereford. 

The  Ascot  District  C4as  and  Electricity  Company  has  applied 
for  an  order  to  authorise  a  charge  of  Is.  Id.  per  unit  for  electric 
current,  with  a  minimum  of  16s.  3d.  for  each  winter  quarter,  and 
10s.  lOd.  for  each  summer  quarter. 

The  application  of  Accrington  Town  Council  for  sanction  to  a 
loan  for  the  proposed  extensions  to  the  electricity  works  has  been 
refused,  and  they  have  been  directed  to  ascertain  whether  a  bulk 
supply  cannot  be  obtained  from  Blackburn. 

Blackburn  Corporation  has  decided  to  purchase  a  powerful  electric 
vacuum  cleaner  for  the  Sessions  House  and  Law  Courts.  The 
Electricity  Committee  proposes  to  erect  an  electricity  sub-station 
at  Mill  Hill  for  the  supply  of  current  to  the  district. 

The  employees  of  the  Blackpool  Electricity  and  Tramways  Depart- 
ments made  the  Lake  district  the  venue  for  their  annual  picnic  last 
week.  The  party  of  seventy  was  conveyed  in  motor  char-a-bancs, 
lunch  being  served  at  Grange-over-Sands;  and  tea  at  Lancaster. 

A  proposal  is  under  consideration  for  the  linking  up  of  the 
electricity  supply  systems  of  R.WHJaNES  and  Pembroke  (Dl^blin), 
and  it  is  also  probable  that  a  biilk  supply,  either  from  the  Dublin 
United  Tramways  or  some  other  source,  will  be  obtained. 

Negotiations  are  still  proceeding  between  the  Gourock  and 
Greenock  Corporations  in  regard  to  the  supply  of  electricity. 
Gourock  objects  to  the  terms  submitted  by  Greenock  for  laying  the 
necessary  cables,  and  efforts  are  being  made  to  get  Greenock  to 
share  ^he  cost. 

SouTiiwicK  (Sussex)  Urban  Council  have  decided  to  approach  the 
promoter  of  the  Shoreham  electric  lighting  scheme  with  a  view  to 
giving  a  supply  to  the  town,  the  Council  having  found  it  impossible 
to  arrange  satisfactory  terms  with  the  gas  company  for  laying 
services  to  the  Council  houses. 

The  Irish  Overseas  Direct  Trade  and  Engineering  Association 
proposes  building  a  factory  at  Blackrock  for  the  manufacture  of 
electrical  fittings  and  appliances.  An  electric  generating  station  will 
also  be  erected.  The  local  Council  has  granted  the  Association  a 
site  at  £5  per  year  for  fifteen  years. 

St.  Annes-on-the-Sea  turban  Council  has  applied  to  the  Electricity 
Commissioners  for  a  loan  of  £9  740,  for  supplying  electricitv  to 
Lytham,  including  £6  400  for  the  supply  and  laying  of  cables,  £390 
for  disconnecting  pillars  and  section-boxes,  £1  250  for  services,  £320 
for  100  meters  and  £1  320  for  footpath. 

The  Belper  and  Dlstrict  Electricity  Special  Order,  1921, 
authorising  the  Derbyshire  and  Nottinghamshire  Electric  Power 
Company    to    supply   electricity    in    Belper    and    Heage    urban    dis- 


tricts, and  the  parish  of  Milford,  has  been  submitted  to  the  Minister 
of  Transport  for  confirmation.     Objections  by  Oct.  29. 

Edinburgh  Corporation  have  agreed  to  give  a  bulk  supply  ot 
electricity  from  the  Portobello  power  station  to  the  Musselburgh 
and  District  Electric  Light  and  Traction  Company.  On  the 
recommendation  of  the  Plans  and  Works  Committee,  the  collector's 
premises  in  Waterloo-place  are  to  be  lighted  electrically. 

A  Special  Order  for  the  amendment  of  the  Hoyland  Nether 
Electric  Lighting  Order.  1912,  granted  to  Hoyland  Nether  Urban 
Council,  has  been  submitted  to  the  Minister  of  Transport  for  con- 
firmation. Objections  to  the  Minister  of  Transport  by  Oct.  31.  The 
amendment  has  I'eference  to  increased  charges. 

Arrangements  have  been  made  for  the  laying  of  a  cable  by 
Accrington  Corporation  to  supply  Messrs.  Steiner  &  Company, 
Ltd.,  print  manufacturers,  with  electric  current  for  a  night  load 
only.'  The  Electricity  Commissioners  have  been  asked  for  power 
to  borrow  the  amount  necessary  for  carrying  out  the  work. 

At  a  recent  conference  of  representatives  of  local  authorities  in 
the  Nohth-East  Midlands  Electricity  District  a  resolution  was 
passed  in  favour  of  postponing  the  draft  scheme  recently  prepared 
by  Sheffield  Corporation  for  the  reorganisation  of  electricity  in 
the  district  until  the  promised  Electricity  Supply  Bill  has  been 
passed. 

Bury  Electricity  Committee  have  approved  the  draft  scheme  for 
the  establishment  of  the  South-East  Lancashire  Electricity 
Board.  This  .scheme  has  so  far  been  received  with  much  more 
favour  than  has  the  one  for  Mid-Lancashire.  Littleborough  Urban 
Council  are  supporting  the  South-East  scheme,  but  Crompton, 
Irlam,  and  other  districts  are  awaiting  further  information  before 
making  a  decision. 

Maidstone  Comicil  has  applied  to  the  Electricity  Commissioners 
and  to  the  Kent  Electric  Power  Company  for  permission  to  supply 
electricity  to  the  mill  of  Messrs.  A.  E.  Reed  &  Company,  New 
Hythe,  which  is  outside  the  council's  area  of  supply.  Application  has 
also  been  made  for  a  further  loan  of  £500  for  the  purchase  of 
apparatus  in  connection  with  the  hiring  out  of  electric  fires,  irons 
and  cooking  stoves. 

There  is  a  reasonable  prospect  of  a  public  supply  of -electricity  in 
Teignmouth  in  the  near  future,  as  the  Electricity  Commissioners 
are  now  prepared  to  fi.x  the  date  for  tlie  commencement  of  the 
Provisional  Order,  which  was  obtained  in  1915  by  Messrs.  J.  &  W. 
Purves,  of  Exeter.  It  is  probable  that  the  Order  will  now  be 
transferred  to  the  Channel  Shipbreaking  Company,  who  already 
have  a  private  generating  station,  or  a  new  company  may  be  formed 
for  undertaking  the  work. 

The  agreement  with  Dr.  Purves  in  regard  to  the  provision  of 
electricity  supply  in  Teignmouth  was  sealed  by  the  Urban  Council 
at  the  meeting  last  week. 

Important  proposals  for  the  development  of  the  Blackpool 
Electricity  Works  have  been  approved  by  the  committee.  In  a 
report  dealing  with  prospective  extensions.  Mr.  C.  Fm'ness,  borough 
electrical  engineer,  estimates  the  cost  of  the  plant  extensions  neces- 
sary to  meet  the  increasing  demands  at  £150  000.  The  output  for 
August  was  849  878  units,  a  decrease  of  9  480  on  the  corresponding 
month  last  year,  the  biggest  decrease  being  in  power  for  tramways. 
The  number  of  new  consumers  connected  this  year  is  208. 

In  future,  electricity  consumers  in  Torquay'  must  pay  a  minimum 
charge  of  £2  Is.^  8d.  per  annum,  or  12s.  6d.  per  quarter  for  each 
of  the  two  winter  quartefs,  and  8s.  4d.  per  quarter  for  each  of  the 
summer  quarters.  The  cTiairman  of  the  Electricity  Committee, 
Aid.  J.  Taylor,  hopes  that  these  revised  charges  will  encourage 
people  to  use  current  by  day,  instead  of  in  the  evening  only.  People 
were  using  less  current  :  with  the  gas-filled  lamp  they  were  getting 
double  the  light  for  half  the  energy.  During  the  six  months  500 
new  consumers  had  been  put  on,  and  at  that  rate  income  would  not 
meet  expenditure. 

At  the  meeting  of  Derby  Corporation  last  week.  Aid.  Wilkins, 
chairman  of  the  Electricity  Committee,  said  that  though  the  electri- 
city undertaking  made  a  profit  of  £8  000  during  the  past  year,  and 
had  about  £16  000  in  hand,  the  present  year  would  be  a  very  diffi- 
cult one,  as  there  had  been  a  very  severe  loss  owing  to  the  coal 
crisis,  and  there  would  be  increased  standing  charges.  As  to  the 
scheme  for  the  establishment  of  a  joint  authority  for  the  East 
Midland  electricity  district,  the  committee  were  not  asking  the 
council  to  commit  itself  to  any  expenditure  beyond  a  merely  trifling 
amount  for  the  expenses  of  the  joint  authority  in  its  initial  stage. 
The  electrical  station  and  the  distribution  system  would  remain 
under  the  complete  control  of  the  committee. 

Attempts  are  once  more  being  made  to  prepare  a  suitable  scheme 
for  the  provision  of  electricity  supply  for  Torquay,  Newton 
Abbot,  and  adjoining  areas.  The  Torquay  Electricitv  Committee 
has  approached  Newton  Council  with  a  suggestion  t^at  Torquay 
should  take  responsibility  for  the  erection  of  a  new  generating 
station  at  Newton,  and  thus  relieve  the  mid-Devon  town  of  any 
capital  expenditure,  whilst  the  consumers  would  be  supplied  with 
electric  current  at  about  the  same  price  as  those  at  Torquay. 
Newton  Abbot  are  not  quite  satisfied  with  these  terms,  but  Torquay 
has  been  asked  to  place  the  full  scheme  before  them,  whilst  Newton 
has  requested  the  Electricity  Commissioners  to  exerci.se  their 
authority  for  the  extension  of  the  period  for  the  option  of  pur- 
chasing the  present  undertaking  of  the  Urban  Electric  Supply 
Company. 
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Imperial    Notes. 

Though  the  past  year's  receipts  of  the  Toeonio  Street  Eailway 
created  a  record,  there  was  a  net  loss  of  over  $400  000  on  the  year. 

A  sum  of  £900  000  lias  been  expended  on  the  Tasjianian  Govern- 
ment iiYDROELF.rTRic  WORKS  this  year,  making  the  total  expenditure 
to  date  i.carly  £200  000. 

The  first  unit  for  the  commercial  production  of  spelter  in 
Tasmania  will  be  put  into  operation  before  the  end  of  the  year  by 
the  Electrolytic  Zinc  Company.  About  50  tons  per  day  will  be 
produced. 

Buying  agents  for  Europe,  with  headquarters  in  London,  are 
required  by  the  East  London  (S.  Africa)  Municipal  Council  for 
a  period  of  three  years  from  January  next.  Tenders  must  reach 
the  Town  Clerk  not  later  than  December  1. 

Progress  is  being  made  with  the  sur\"ey  work  for  the  Aberdeen- 
Lax  \pana  hydro-electric  project  on  behalf  of  the  Cingalese 
Government.  The  scheme,  which  is  estimated  to  cost  about 
Rs.  36  000  000,  will  be  carried  out  in  three  stages,  and  the  first 
to  be  undertaken  will  probably  be  the  Kelielgomu-oya. 

An  order  has  been  placed  by  the  State  of  Victoria  in  Germany 
(with  the  Zeitz  Iron  Foundry  and  Engineering  Company)  for  the 
supply  of  complete  briquetting  plant  for  dealing  with  lignite 
deposits.  The  value  of  the  contract  is  said  to  be  30  000  000  marks, 
and  part  of  the  plant  will  be  erecetd  at  Morewell,  where  there  is 
an  abundance  of  brown  coal. 

Work  was  recently  started  on  a  scheme  for  developing  vater 
power  at  the  Great  F.4LLS  on  the  Winnipeg  River.  Manitoba, 
Canada.  It  is  estimated  that  about  168  000  e.h.p.  will  be  available 
ultimately,  and  the  total  cost  is  put  at  .§10  000  000.  The  owners  of 
the  undertaking  are  the  Manitoba  Power  Company,  Ltd,,  of  which 
Sir  Aug.  Nantan  is  president. 

As  already  announced,  the  Municipal  Council  of  San  Fernando 
(Trinidad)  is  considering  the  question  of  erecting  electric  .supply 
works,  and  it  is  to  be  hoped  that  British  electrical  firms  will  con- 
sider the  advisability  of  tendering.  American  trade  representatives 
in  the  colony  are  already  devoting  attention  to  the  matter,  and  one 
firm  in  the  United  States  is  sending  one  of  their  representatives  to 
discuss  the  matter  with  the  Council. 

^Ir.  Bernard  Price,  the  chief  engineer  of  the  Victoria  F.\lls  and 
Transvaal  Power  Comp\ny,  reports  that  by  alterations  of  the 
routes  of  the  existing  cables  and  rearranging  the  transformers,  an 
additional  supply  of  electricity  could  be  made  available  in 
JonANNESBrHG  in  five  months  and  more  cheaply  than  by  any  other 
alternative.  Councillor  Clark  recently  contended  that  it"  would 
take  eighteen  months  to  obtain  an  extraneous  supply  to  supple- 
ment the  electricity  generated  bv  the  municipal  power' station,  and 
that  it  would  cost  £60  000  for  cables,  besides  transformers. 


Foreign   Notes. 

It  is  announced  that  M.  E.  Blakstad,  managing  director  of  the 
Tysse  Falls  Share  Company,  which  owns  a  large  power-station  at 
Odda,  Hardanger  (Norway),  has  transferred  his  interest  in  the 
company  to  an  English  syndicate. 

The  Italian  Government  have  undertaken  to  introduce  a  Bill 
for  allotting  funds  towards  the  establishment  of  new  hydro-electric 
WORKS  in  Sardinia  in  order  to  relieve  unemployment. 
_  A  considerable  improvement  is  reported  in  the  E,umanian  oil 
situation,  and  as  the  supply  of  electric  current  is  now  nearly  normal 
the  work  of  extraction  and  development  is  carried  on "  uninter- 
ruptedly. The  present  production  .amounts  to  about  3  000  tons 
daily,  and  a  considerable  reduction  in  the  cost  of  transport  in  some 
ca.ses  amounting  to  45  per  cent.,  should  further  stimulate  production. 

The  Chilean  Government  have  accepted  a  proposal  made  bv  New 
York  bankers  for  a  loan  of  25  000  000  pesos  gold  (£1  875  000  jit  18d 
per  pe.so),  which  will  he  principally  u.sed  for  the  electrlfication  of 
THE  RAILWAYS.  Tho  Government  have  entered  into  a  contract  with 
the  Weetinghouse  Electric  and  Manufacturing  Company  for  the 
electrification  of  the  railway  from  Santiago  to  Valparaiso  at  a  cost 
of  U.S.   SIOOOOOOO. 

Occasionally  we  hear  of  electrical  progress  in  Russia,  of  projects 
for  utilising  water  power,  &c.,  but  we  are  afraid  it  is  only  part 
of  the  Soviet  propaganda.  At  all  events,  according  to  Renter,  an 
Electrotechnical  Congress  was  opened  in  Moscow  on  the  1st  iiist., 
the  object  being  "  to  extend  greatly  the  use  of  electric  power  in 
Russia."  A  worthy  object,  no  doubt,  but  in  the  absence  of  details 
we  remain  unimpressed. 

It  is  announced  that  tlie  Chinese  Ministry  of  Communications 
has  invited  a  number  of  electrical  experts,  both  Chinese  and  foreign, 
to  a  conference  on  the  question  of  the  promotion  of  the  electrical 
industry.  The  following  electricity  companies  have  been  formed  : — 
The  Kweisui  Electric  Light  Companv,  at  Kweisui.  Shansi,  by  Yung 
Yautsen  ;  and  the  Ming  Ming  Electric  Light  Company  (of  Tien- 
ningchwang,  Kiahsin).  organised  by  Chiao  Shcn-ching"  and  others 
with  a  capital  of  %l  600. 

At  the  Autumn  Lyons  Fair  there  are  very  good  exhibits  of  elec- 
tric supplies  on  126  stands  (out  of  a  total  of  792),  though  general 
engineering,  tool  steel,  agricultural  machinery,  motor  cars,  &c.,  form 
the  principal  goods  on  show.  On  this  occasion  there  are  forty 
British  exhibitors  of  telephone  apparatus,  high-speed  steel,  central- 


heating  installations,  forges,  &c.,  but  the  Federation  of  British 
Industries  had  a  stand  on  which  were  exhibited  a  number  of 
catalogues  of  engineering  firms. 

Arrangements  have  been  made  by  the  Municipal  Council  of 
Vienna  willw  a  syndicate  of  local  banks  to  provide  money  for 
developing  hydro-electric  power  on  the  Danube,  in  order  to 
supply  the  cily  with  electricity  for  lighting  and  power.  The 
Wasserkraftwerk  A.G.  has  bpcii  formed  for  carrying  out  the  project, 
and  half  of  its  capital  of  500  000  000  kronen  w'ill  be  subscribed  by 
the  banks,  the  remainder  bving  supplied  by  the  Council.  Work  will 
be  started  next  month,  but  the  scheme,  which  will  ultimately  be 
capable  of  supplying  500  000  h.p.,  will  take  four  years  to  complete. 

An  international  electrical  exhibition  organised  by  the  Amster- 
dam department  of  the  Netherlands  Society  of  ILIectrotechnical 
Employers  is  to  be  held  at  Amsterdam  from  Nov.  25  to  Dec.  26 
next.  The  exhibition  will  be  divided  into  a  number  of  sections, 
and  energetic  attempts  are  being  made  to  give  it  an  international 
character.  We  understand  that  already  a  number  of  German  firms 
have  taken  space,  and  'this,  combined  with  the  accessibility  of 
Amsterdam  to  this  country,  and  its  well-known  place  owing  to  scale 
of  electrical  development,  are  reasons  why  British  firms  should  be 
well  represented.  Full  particulars  as  to  floor  space,  &c.,  may  be 
obtained  from  Mr.  C.  T.  O'Callaghan,  30,  Great  James-street, 
London,  W.C.  1. 

In  regard  to  the  contract  recently  entered  into  by  the  Czfcho- 
Slovak  Government,  as  owners  of  the  Radium  St.^te  Mines  in 
.  Joachimsthal  and  the  Imperial  and  Foreign  Corporation  of  London, 
it  is  announced  that  the  Radium  Corporation  of  Czecho-Slovakia,  a 
private  limited  company,  has  been  formed,  the  Czecho-Slovak  State 
and  the  Imperial  Foreign  Corporation  holding  equal  interests.  The 
Radium  Corporation  will  obtain  the  loan  for  fifteen  ye-irs  of  the 
radium  production  of  the  State  mines,  less  a  certain  portion  to  be 
reserved  tor  public  use,  especially  for  scientific  purposes.  The  radium 
so  lent  to  the  Corporation  will  remain  the  property  of  the  Czecho- 
slovak State.  The  contract  does  not  contain  anything  relative  to 
the  working  of  the  radium  mines,  which  will  continue  to  be 
'exploited  by  the  Czecho-Slovak  State. 

The  Commercial  Counsellor  at  Shanghai  (Mr.  H.  H.  Fox,  C.M.G.) 
has  notified  the  Department  of  Overseas  Trade  that  the  majority  ol 
United  Kingdom  manufacturers  who  communicate  with  him  direct 
asking  for  the  names  of  suitable  firms  to  act  as  agents  in  Cidna,  do 
not  accompany  their  inquiries  by  catalogues,  price  lists,  or  illustra- 
tion of  their  goods,  and  even  when  these  are  ^ent  the  number  is 
usually  limited  to  one,  or  at  the  most  two  copies,  Mr.  Fox  points 
out  that  considerable  delay  is  frequently  incurred  on  this  account, 
as  he  has  to  .send  a  copy  of  the  inquiry  with  catalogue  round  to  one 
firm  at  a  time,  with  a  request  that,  if  the  business  does  not  interest 
them,  they  will  return  the  catalogue.  It  may  also  occur  that  a 
catalogue  gets  mislaid  when  going  the  rounds  in  this  way.  He 
therefore  suggests  that  manufacturers,  when  making  inquiries  for 
agencies,  more  particularly  in  the  case  of  engineering  specialities, 
should  send  at  least  six  copies  of  their  catalogue  or  illustrations  for 
distribution  amongst  local  firms.  Attention  has  recently  been  drawn 
by  the  Commercial  Counsellor  to  the  desirability  of  quoting  prices, 
even  if  they  are  only  approximate. 

At  the  recent  annual  meeting  of  the  German  Metallurgical  Society 
Dr.  R.  Sterner-Gainer  gave  an  account  of  the  development  of  the 
German  aluminium  industry'.  The  only  factory  in  Germany  prior 
to  1914  was  the  Rheinfelden  works,  in  Baden,  with  an  annual 
output  of  800  tons,  but  the  war  was  responsible  for  the  establish- 
ment of  additional  works  at  Eummelsburg  (Berlin),  Horrem 
(Cologne),  Bitterfeld,  Grevenbroich,  Hoyerswerda  (Lower  Lusatia), 
and  Goi.sern.  The  Inn  works,  at  Miihldorf,  are  in  course  of  con- 
struction, and  production  will  commence  in  a  couple  of  years  hence. 
The  Eummelsburg  and  Horrem  works,  being  w-ar  emergency  works, 
have  been  closed  down,  and  production  is  I'estricted  to  Bitterfeld, 
Grevenbroich,  and  Lusatia  plants,  the  former  producing  4  000  tons 
annually,  while  the  capacity  of  the  latter  two  works  is  14  000  tons 
each.  The  factories  established  during  the  war  take  electric  current 
from  lignite-fired  power-stations,  but  for  the  Inn  works  a  hydro- 
electric scheme  is  projected.  The  outlook  for  the  German  aluminium 
industry  is  said  to  be  rather  obscure,  and  the  need  for  an  improve- 
ment in  methods  of  production  is  urged. 


Telegraph   and   Telephone   Notes. 

The  Belgian  Guvernnierit  li.ive  decided  to  erect  a  big  wireless^ 
station  near  Elizabethville,  Katanga  (Congo),  in  order  to  give 
direct  communication  with  Belgium.  The  station  will  be  finished  in 
1923. 

According  to  a  correspondent  of  the  "  Daily  Telegraph  "  the 
Leaiield  wireless  station,  which  was  described  in  our  issue  of 
Aug.  26,  is  already  proving  that  it  is  not  up-to-date.  The 
I  experimental  work  has  not  been  very  satisfactory.  The  Cairo 
station — the  next  stage  of  the  Imperial  chain-^will  not  be  finished 
before  the  end  of  the  year,  if  then.  The  specification  for  new 
stations  at  Poona,  Nairobi,  and  Singapore  will  be  ready  in 
November,  but  at  present  the  Post  Office  has  not  funds  for  the 
erection  of  more  than  one.  It  is  further  asserted  that  the  entry  of 
the  Post  Office  into  foreign  wireless  means  an  inefficient  service 
subsidised  by  the  British  taxpayer. 
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Tenders  Invited  and  Accepted. 

UNITED    KINGDOM. 

LotlGHBOEOnGH  COBPORATION.  (a)  OCTOBER  31,  (6)  OCTOBER  17. — 
(a)  steam-raising  plant;  (b)  high  and  low  pressure  mains  networks. 
Particulars  from  Mr.  C.  H.  Wordingham,  at  7,  Victoria-street, 
Westminster,  S.W.  1 ;  or  11,  Moseley-street,  Manchester. 

Nottingham  Corporation.  October  21. — For  North  Wilford 
Power  Station:  (a)  Three  10  000  kW  turbo-alternators  (for  1500 
r.p.m.)  with  exciters,  condensers,  auxiliary  plant,  &c.,  and  one 
1  000  iiW  turbo-generator  alternator,  with  condenser,  auxiliary 
plant,  &c.  ;  and  (b)  six  water-tube  boilers,  with  mechanical  super- 
heaters, forced-draught  fans,  &c.  Specifications  from  Messrs.  Preece, 
Cardew  &  Rider,  8,  Queen  Anue's-gate,  Westminster,  S.W.  1. 

Glasgow  Parish  Council  invite  tenders  by  Oct.  24  for  the  supply 
of  electric  lamps  and  fittings,  ironmongery,  &c. ,  for  twelve  monthe. 
Tender  forms  from  Mr.   M.   A,  Reynard,  265,  George-street. 

Cannock  Urban  Council.  October  18. — Transformers,  switch- 
gear,  and  cables.  Specifications  from  the  consulting  engineers, 
Messrs.  Arthur  Ellis  &  Partners,  9,  Park-street,  Cardiff.  Tenders 
to  the  Clerk  of  the  Council. 

Elus-bur-ii  District  Board  of  Control.  October  21. — Wiring 
and  fitting  of  the  Bangour  Village  Asvlum.  Specification  from 
Mr.  J.  D.  Gi! :-.un,  60,  Erederick-stre'et,  Edinburgh. 

Darwen  Corporation. — Supply  of  100  tons  of  tram  rails. 

Marton,  Blackpool. — Wiring  and  fitting  two  bungalows.  Par- 
ticulars from  Messrs.  Heap  &  Willett,  Straits-road,  Preston  Old- 
r-oad,  Marton. 

Edinburgh  Corporation.  October  18. — Four  10-15-ton  hand- 
opeiated  overhead  ti'avelling  cranes  (specification  38),  and  electric 
and  steam  driven  feed  pumps  (specification  39).  Specifications  from 
Sir  Alexander  Kennedy,  17,  Victoria-street,  Westminster,  S.W. 

Hetton  Downs  Primitive  Methodist  Church.  October  20. — 
Wiring  and  fitting.  Particulars  from  Mr.  W.  Vasey,  42.  South 
Market -street,   Hetton,    Co.    Durham. 

London  County  Council.  October 
(50  cwt.)  for  Stamford  Hill  Stores  Depot 
the  Chief  Engineer,  Spring-gardens,  S.W. 

AUSTRALIA. 

Victorian  Railway  CoMjnssiONERS.  November  2. — *  Storage 
battery,  with  accessories  and  spares  (contract  No.  34  229). 

Victorian  Government  Railways.       November  9   (extension  of 
time).* — The    date    for    receiving    tenders    for    armature    banding 
niachinevv,  with  motor  and  starting  gear  (contract  34  378)  is  extended 
from  Oct".  26  to  Nov.  9. 
NEW    ZEALAND. 

W^ellington,  Public  Works  Tender  Board.  November  1. — 
*  New  or  secondhand  .luxiliary  plant  for  the  Rotorua  electric  supply 
as  follows  : — One  oil  engine  (200  to  250  b.h.p.)  and  one  three-phase 
50  cycle  alternator  of  190  kW  (power  factor  of  0'8),  with  exciter, 
&c.  Also  for  steel  pipe  lines  and  fittings  in  connection  with  the 
Mangahao  power  plant. 

Wellington,     Controller    of    Stores,     Post    and    Telegraph 
Dep.^rtment.     November  21, — *  750  red  and  750  white  switchboard 
cords  (three  conductor,  to  specification  No.  87). 
INDIA. 

Calcutta  Electric  Supply   Corporation,   Ltd.     November  9. — 
One    15  000    kW   tm'bo-alternator    and    condensing    plant,    and    tv 
water-tube  boilers,  each  of  60  000  lb.  evaporative  capacity.     Specifi- 
cations from  the  consulting  engineers,  Messrs.   Kennedy  &  Donkin, 
17,  Victoria-street,  S.W.  1. 

East  Indian  Railway  Comp.^ny.  October  19. — Insulated  cables. 
&c.  Specification  can  be  seen  at  the  Company's  Ofl?ces,  Nicholas- 
lane,  London,  E.G.  4. 

south  africa. 

Municipal  Corporation  of  Humansdorp,  Cape  Province. 
November  30. — Machinery  and  plant.  Section  A  :  one  water 
turbine  and  dynamo,  switchboard  with  connections,  battery  of 
accumulators,  and  accessories  for  same ;  Section  B  :  electricity  supply 
main  and  public  lighting;  aerial  distributing  lines,  street  lamps, 
fittiiigs  and  accessories,  section  boxes,  service  cut-outs,  meters,  &c. ; 
Section  C  :  ferro-concrete  pipe  line ;  Section  D  :  reinforced-concrete 
tank;  Section  E:  buildings  and  foundations.  Further  particulars 
from  the  Town  Clerk,  Humansdorp. 

Durban  Corporation.—*  Contract  S.  360.— (a)  250  single-pole  or 
125  double-pole  iron-clad  fuses,  25  A,  200  V;  (h)  500  combined 
double-pole  enclosed  switches  and  fuses,  25  A,  200  V  ;  (r)  144  single- 
pole  switch-fuses,  unmounted,  100  A,  200  V:  ((/)  50  single-pole 
switch-fuses  of  "  Bru.sh  "  or  similar  type,  50  A,  2  750  V.  Contract 
S.  355. — Three-phase  transformer,  25  kVA,  capacity  50  cycles. 
SOUTH    AMERICA. 

Argentine  State  Railways.  November. — *  One  year's  supply  of 
railway  signal  material,  telephone    and  telegraph  materials. 

*  Argentine  Dep.vhtment  of  Navig-^tion  and  Ports. — Nov.  3. — 
Elsctrical  anemometers  and  anemographs,  thermographs,  baro- 
graphs, tide  gauges,  and  rain  gauges.  Specification,  &c. ,  can  be 
seen  until  Oct.  15  and  obtained  on  loan  after  that  date  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W. 

*  Particulars  frnm   the  Department  of  Overseas  Trade. 


GREECE. 

-Athens. — Nov.  14. — *New  telephone  installation  of  central  battery 
type  and  of  an  approximate  capacity  of  5  000  local  lines,  forty 
inter-urban  lines,  and  at  least  fifty  special  lines  connecting  Athens 
with  the  Pirjeus 


Hackney  (London)  Council  has  accepted  the  offer  of  the  Hayward 
Company  to  supply  an  electrically  driven  addressing  machine,  with 
(I.e.  motor,  at  £172  10s. 

Sunderland  Corporation  has  placed  a  further  order  with  the 
General  Electric  Company,  Ltd.,  for  a  twelve-panel  250  V  D.c. 
switchboard. 

B.\RKrNG  Council  have  accepted  the  tender  of  Graham,  Denny  & 
Company  (lowest  tender  received)  for  electric  lighting  work  at  the 
special  school  at  £234.  Tliirteen  tenders  were  received,  the  highest 
being  £518  13s. 

For  the  piirpose  of  testing  the  best  method  of  dealing  with 
breeze  from  house  refuse,  St.  Marylebone  Borough  Council  has 
accepted  the  tender  of  the  Liner  Concrete  ilachinery.  Company  for 
a  "  Harrison  "  washing  machine  and  screen  at  £650. 

Worcester  Corporation  have  accepted  the  tender  of  Heenan  & 
Froude  for  providing. and  fixing  a  telpher  coal  and  ash  handling 
plant  at  £3  945,  and  an  automatic  weigher  and  totaliser  at  £803. 
Messrs.  Heenan  &  Froude  have  agreed  to  manufacture  the  whole 
of  the  steel  work  at  Worcester. 

jMansfield  Corporation  has  accepted  the  tender  of  the  Mansfield 
Engineering  Company  at  £13  695  for  the  provision  of  refuse 
screening  and  sorting'  plant.  It  is  estimated  that  when  the  plant 
is  in  operation  there  will  be  about  7  000  tons  of  cinders  available 
for  the  electricity  department. 

Sheffield  Tramways  Committee  has  accepted  a  local  tender  for 
400  tramcar  tyres.  The  continental  quotations  ranged  from 
£2  8s.  3d.  to  £2  15s.  6d.  per  tyre,  and  Sheffield  quotations  varied 
between  £3  12s.  and  £5  Is.  Although  the  placing  of  the  contract 
at  home  means  a  loss  of  £475  on  the  400  tyres  required,  the 
Tramways  Committee  decided  to  accept  the  lowest  Sheffield  tender. 

Catalogues,  Price  Lists,  &c. 

Tlie  October  price  list  of  c.-i.  pipes  available  for  immediate 
delivery  is  being  circulated  by  the  Stanton  Ironworks  Company. 

From  Messrs.  Arthl-r,  Cort  &  Comp.\ny,  303^.  Camberwell-road, 
S.E.  5,  we  have  received  a  4-in.  pocket  rule,  made  of  fibre,  and 
aiso  marked  on  the  decimal  scale.  It  should  prove  useful  to  engineers 
and  others.     The  firm  will  send  one  on  receipt  of  2d.  for  postage. 

Ths  Gerieral  Electric  Company's  revised  catalogue  prices  of 
Magnet  ei.ectric  cooking  and  he.\ting  .\pparatu.s  are  available  in 
good  time.  With  the  approach  of  the  heating  season  there  should 
be  a  bnsk  demand  for  these  domestic  appliances,  particularly  as 
reduced  prices  now  apply  to  them. 

AVe  have  received  from  the  Metropolitan-Vickers  Electrical 
Company  a  large  hanging  card  calendar  for  1921-1922,  artistically 
printed  in  eleven  colours,  and  having  weekly  tear-off  sheets.  Thf 
picture  is  repioduced  from  one  of  the  company's  latest  posters 
and  forms  an  effective  advertisement  of   "  Cosmos  "  lamps. 

Particulars  of  the  design  and  construction  of  two  new  types  <\ 
single-phase,  two  and  three  wire  house  service  type  of  watt- 
hour  meters  of  Measurement,  Ltd.,  are  set  out  in  List  A,  which 
has  been  recently  issued  by  the  company.  The  meters  are  of  the 
induction  motor"  type,  and  prices,  dimensions,  and  diagrams  of 
connections  are  included. 

The  second  edition  of  Section  J.  of  Messrs.  Smtth  &  Coventry's 
catalogue,  dealing  with  the  firm's  spiral  bevel  gear  planer  and  true 
spiral  bevel  gears,  has  been  issued.  The  production  data  and  the 
general  advantages  of  the  firm's  system  of  spiral  bevel  gears  are 
briefly  set  out,  and  there  is  also  an  illustrated  description  of  the 
patent  spiral  bevel  gear  planer,  together  with  a  specification  of  the 
machine  which  was  one  of  the  outstanding  features  in  the  Machina 
Tool  Trade  Exhibition  of  1920. 

A  well-illustrated  catalogue  and  price  list  of  "  G.  F."  Malleable 
Tube  Fittings  for  gas,  steam,  and  water  has  been  issued  by 
Messrs.  Edward  Le  Bas  &  Company,  Dock  House.  Billiter-street, 
E.G.  3.  These  fittings  are  manufactured  from  the  best  English  non, 
and  are  stated  to  be  far  superior  to  wrought  fittings.  About  7  500 
varieties  of  bends,  elbows,  tees,  crosses,  flanges,  and  other  fittings 
are  listed  and  priced  in  the  present  catalogue,  which  runs  to  361 
pages.  All  fittings  are  examined  and  tested  to  300  lb.  pressure, 
found  true  to  size,  geometrically  correct,  and  with  perfect  threads. 
The  firm  hold  large  stocks  of  these  fittings,  but  the  main  stock  is 
kept  in  London. 

In  a  nicely-printed  and  well-illustrated  pamphlet  of  thirty-two 
pages  Messrs.  Higgs  Bros.,  Birmingham,  give  full  particulars  of 
their  electric  motors  and  dynamos.  In  the  first  portion  there  is  a 
specification  of  induction  motors,  and  the  remainder  gives  similar 
information  concerning  d.c.  motors  and  dynamos.  There  are  a 
number  of  excellent  illustrations  and  sectional  views,  with  dimen- 
sions and  other  particulars.  The  firm's  standard  machines  are 
suitably  wound  for  use  in  tropical  climates  and  humid  atmospheres ; 
all  d.c.  machines  are  reversible  vmder  full  load,  with  rocker  in 
neutral  position,  and  with  rocker  adjustment  can  be  used  as 
variable  speed  motors  up  to  a  maximum  of  one  to  two.  The 
squirrel   cage  machines  are   fitted   with   their  patent  rotor,   and   all 

machines     are     made     to     the     British      staiidrndi^; '■" '-     *-" 
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Miscellaneous. 

The  first  meeting  of  the  Committee  to  inquire  into  the  working 
OF  TiiE  Trade  Boards  Acts  took  place  on  Wetliiesday.  The  chair- 
man (Viscount  Cave)  presided,  and  methods  of  proceduie,  &c.,  were 
considered. 

The  Disposal  and  Liquidation  Commission  states  that  Sir  Howard 
Frank  has  entered  into  a  contract  for  the  sale  to  the  British  Metal 
Corporation  of  the  whole  of  the  brass  scrap  ik.  Great  Britain 
belonging  to  the  Government.  The  ])urchase  price  is  expected  to 
work  out  at  appro.\imately  £4  000  000. 

In  conirectioii  with  Sir  Ernest  Shackleton's  fresh  Antarctic  expedi- 
tion, it  is  interesting  to  note  that  the  "  Quest  "  carries  on  board  a 
complete  equipment  of  "  Ceag  "  lamps  of  the  standard  "  Ceag  " 
miners'  type,  cap  lamps,  and  bullscye  lamps,  and  all  accessories,  also 
a  charging  stand  of  the  "  Ceag  "  Company's  bulk  head  type  specially 
adapted  for  ship  use. 

An  Inter-Allied  Industrial  ExHiBmoN  is  being  held  at  the 
Citv  Hall,  Manchester,  and  will  rferaain  open  until  the  22nd  inst. 
Tlie  exhibits  are  of  a  varied  character,  and  are  divided  into  four 
classes,  including  labour-saving  devices,  office  furjiiture.  and  effi- 
ciency apparatus,  electric  motors,  power  and  lighting  fittings  and 
accessories,   motor-cars,   &c. 

A  conference,  organised  by  the  Industrial  League  and  Council, 
and  presided  over  by  the  Lord  Jlayor  of  London  ,was  held  at  the 
Mansion  House.  London,  yesterday  (Thursday),  to  consider  the 
best  means  of  promoting  whole-hearted  co-operation  among 
employers  and  employed,  and  also  methods  of  efficient  and  increased 
production.  A  report  of  the  proceedings  will  be  given  in  our  next 
issue. 

We  have  received  a  copy  of  the  first  issue  of  "  La  France,"  a 
weekly  review  of  the  French  Press,  compiled  by  teachers  of  French 
with  a  view  to  presenting  to  young  students  of  French  aspect  of 
contemporary  life.,  customs,  ..and  institutions  in  France.  It  is 
published  at  Montague  House,  Russell-square,  London,  W.C.  1,  at 
2d.  per  copy,  but  can  be  supplied  in  quantities  to  schools  at  lo.  ■ 
rates. 

In  consequence  of  an  alteration  in  the  times  of  departure  of  th;> 
P.  and  0.  packets  from  Marseilles'  and  Toulon  respectively,  it  will  , 
no  longer  be  possible  to  post  letters  fob  India.  Egypt,  &c.,  and,  in 
some  weeks,  Australia,  by  Air  Mail  to  Paris  on  Friday  with  a  view- 
to  overtaking  the  ordinary  mail  for  those  countries,  which  is  closed 
in  London  on  the  previous  evening.  Since  May  1  last  this  con- 
nection has  been  missed  on  only  one  occasion. 

It  is  announced  that  over  900  labour  disputes  were  dealt  with 
by  the  Industrial  Relations  Department  of  the  Ministry  of  Labour 
in  1920.  Statistics  indicated  in  the  aggregate  an  unprecedented 
advance  in  wages  during  1920.  The  number  of  strikes  and  lock- 
outs recorded  was  the  highest  since  statistics  have  been  kept.  The 
policy  of  non-intervention  by  the  Government  in  disputes  and  the 
establishment  of  new  conciliation  machinery  had  the  effect  of 
reducing  the  number  of  cases. 

The  death  is  announced  of  Mr.  Geo.  W.  Walker,  F.R.S.  A 
native  of  -\berdeen.  he  obtained  a  national  scholarship,  and  subse- 
quently went  to  the  University  of  Cambridge,  where  he  was  Smith's 
Prizeman  and  Isa.ic  Newton  student  in  1899.  After  studying  at 
Gottingen.  he  became  Lecturer  in  Physics  at  Glasgow  University  ui 
1908.  From  1912  to  1915  he  was  employed  on  the  new  magnetic 
survev  of  the  British  Isles,  and  in  1913  he  was  elected  a  Fellow 
of  the  Royal  Society.  From  May.  1918.  to  November.  1920.  he 
was  engaged  on  scientific  work  at  the  Royal  Naval  Mining  School. 
Portsmouth. 

The  members  of  the  Royal  Commission  on  the  Local  Govern- 
ment of  Gre.^ter  London  are  as  follows  : 

A'iscount  Ullswater,  G.C.B.  (chairman).  Sir  Richard  Vassar- 
Smith.  Bt..  Sir  Albert  Gray,  K.C.,  K.C.B..  Sir  Horace  Cecil  Monro. 
K.C.B..  Mr.  Geo.  J.  Talbot,  K.C.,  Mr  Neville  Chamberlain,  M.P.. 
Mr,  Robert  Donald.  LL.D.,  Mr.  Ernest  H.  Hiley.  C.B.E..  and  Mr. 
E.  R.  Turton.  M.I'.  There  will  also  be  a  representative  of  Labour. 
The  Secretary  of  the  Commission  is  Mr.  Michael  Hes£ltine.  C.B.. 
of  the  Mini'stry  of  Health,  Whitehall,  S.W.  1,  to  whom  all 
communications  should  be  addressed. 

Mr.  E.  W.  Petter,  managing  director  of  Messrs.  Vickers,  Petters, 
Ltd.,  and  chairman  of  the  British  Engineers'  Association,  is  to 
lecture  on  Wednesday,  the  19th  inst..  at  Ca.xtim  Hall,  at  7.30  p.m.. 
on  "  Economic  Axioms  of  Industry."  The  lecture  is  the  third  of 
the  series  arranged  by  the  Industhi.u.  League  and  Council,  and 
should  be  extremely  interesting,  because  Mr.  Petter.  while  being  a 
large  employer,  is  very  sympathetic  to  the  interests  of  labour.  'The 
lecture  is  to  be  presided  over  by  Mr.  A.  G.  Walkden,  general 
secretary  of  the  Railway  Clerks'  Association. 

In  order  to  stimulate  interest  in  the  excellent  work  done  by  the 
Middlesex  Hospital,  the  employees  of  business  firms  whose  premises 
are  in  the  neiglibourhood  are  being  invited  to  attend  a  series  of 
conversazione.,.  Tlie  first  of  the  gatherings  t<H)k  place  on  the  6th 
inst.,  when  between  200  and  300  employees  attended,  all  the 
important  firms  V»eing  represented.  An  excellent  programme  was 
arranged^  including  a  lecture  on  radium  by  Prof.  Lazarus-Barlow, 
and  an  X-ray  <leini)nstration  by  Dr.  J.  H.  D.  Webster.  It  is  calcu- 
lated that  the  new  method  will  bring  the  hospital  into  direct  touch 
with  its  immediate  neighbourhood,  and  so  awaken  the  communitv 
to  a  senee  of  the  importance  of  medical  research. 


Personal  and  Appointments. 

Mr.  J.  W.  Thorpe,  of  Oldham,  has  been  appointed  works 
superintendent  of  the  Liverpool  Tramways  Department. 

Sir  Joseph  Cook,  the  Australian  Commonwealth  Treasurer,  has 
been  appointed  Commonwealth  High  Commissioner  in  London. 

Mr.  Eijw.\ud  W.  Beattv,  president  of  the  Canadian  Pacific 
Railway  Company,  has  been  appointed  Chancellor  of  McGill 
University. 

Major   E.    G.    Cheesman,   R.M.L.I.,    has   been    appointed   to  the 

President,"  additional,  and  for  charge  of  Cleethorpes  Wireless 
Telegraph  Station,   from   Nov.   12. 

In  a  note  under  this  heading  in  our  last  issue  we  referred  to 
Mr.  Dundas  Heenan,  A.M.I.C.E.,  "  of  the  Power  Speciality  Conir 
pany,  Ltd."     This  should  be  "  the  Power  Specialty  Company." 

Mr.  a.  C.  Chapman,  F.R.S. ,  President  of  the  Institute  of 
Chemistry  of  Great  Britain  and  Iceland,  has  been  appointed  a 
member  of  the  Royal  Commission  on-  Awards  to  Inventors,  in  place 
of  Sir  Jas.  Dobbie,  resigned. 

At  the  first  Congress  of  Applied  Chemistry  in  Paris  on  Monday, 
M.  Dior.  French  Minister  of  Commerce,  handed  to  Prof.  Sir 
William  Pope,  president  of  the  Society  of  Chenjical  Industry,  the 
gold  medal  of  the  Society  of  Industrial  Chemistry. 

The  recent  accident  at  Heywood  electricity  works  was  fortu- 
nately not  so  serious  as  was  at  first  feared,  and  Mr.  D.  H.  Davies, 
the  borough  electrical  engineer,  has  returned  home;  but  Mr.  Had- 
field,  the  assistant,  who  was  also  burned  whilst  meter  testing,  is 
expected  to  leave  the  infirmary  this  week. 

Mr.  Edgar  Moxon.  borough  electrical  engineer  of  South  Shields, 
has  been  appointed  borough  electrical  engineer  of  Southport  at  a 
salary  of  £800  a  year.  There  were  over  140  applicants  for  the  posi- 
tion, which  was  rendered  vacant  by  the  appointment  of  Mr.  A.  S. 
Black  as  electrical  engineer  and  tramways  manager  at  Ipswich. 

Mb.  Harold  Duwson,  electrical  engineer  and  superintendent  of 
telegraphs  of  the  Western  Australia  Government  Railways,  has 
retired,  as  has  Mr.  T.  F.  Dttncan,  superintendent  of  signals  and 
interlocking  at  Perth.  The  two  branches  have  now  been  amal- 
gamated, and  Mr.  C.  A.  McCaut.  has  been  placed  in  charge,  under 
the  control  of  the  chief  engineer. 

Business   Items,  &c. 

Messrs.  Parker  &  TurnbuU,  electrical  engineers,  have  opened 
premises  at  81.  Shakespeare-street,  Dumfries. 

Messrs.  Haynes  Bros..  Ltd.,  have  removed  their  electrical  busi- 
ness from  18,  Gabriel's-hill,  to  more  central  premises  in  King-street, 
Maidstone. 

The  new  address  of  the  Canadian  Chamber  of  Commerce  in 
London  is  55,  Hol'oorn  Viaduct,  London,  E.C.  1.  Telephone  : 
City  5441. 

The  Director  of  Public  Works, "Bagdad,  would  be  glad  to  receive 
price  lists  of  British  firms  exporting  engineering  materials  and 
Machinery. 

The  New  Inverted  Incandescent  Gas  Lamp  Company,  Ltd., 
19-21,  Farringdon-avenue,  E.C.  4,  now  supply  electric  light  fittings, 
switches,  lampholders.  &c. 

The  monthly  magazine  of  Messrs.  Higgs  Brothers  contains  the 
prices  and  other  particulars  of  their  a.c.  and  d.c.  motors  in  stock. 
The  prices  have  been  again  reduced. 

Mr.  L.  Wilde,  for  fifteen  years  commercial  assistant  in  the  Ilford 
Urban  Council's  electricity  department,  has  joined  the  Ajax 
Electrical  Company,  High-road,  Ilford. 

Messrs.  Francis  Polden  &  Company,  Ltd.,  electrical  and 
mechanical  engineers,  have  opened  a  showroom  and  Weet-End 
branch  at  17,  Wells-street,  Oxford-street,  W. 

In  a  neat  descriptive  folder,  just  issued  by  Messrs.  L.  G. 
Hawkins  &  Co.,  the  advantages  of  the  Universal  vacuum  cleaner 
and  of  the  Universal  electric  apparatus  are  set  out  clearly  and 
concisely,  while  a  striking  showcard  relating  to  the  Universal  electric 
radiator  for  drying  clothes  in  the  laundry  is  also  available. 

Messrs.  Johnson  &  Phillips,  Ltd.,  Charlton,  S.E.  7,  have 
appointed  Mr.  W.  A.  Booth  as  assistant  engineer  at  their  City 
office.  12,  L'nion-court,  Old  Broad-street.  E.C.  2.  Mr.  Booth  was  for 
several  years  assistant  engineer  at  the  works  in  their  switchgear, 
transformer  and  junction  box  departments,  and  will  specialise  in 
these  branches  in  connection  with  his  new  duties. 

Mr.  T.  K.  Evans,  B.Sc.  A.M.I.E.E..  district  manager  in  charge 
of  the  JIanchester  branch  of  the  Electrical  App.\ratus  Company, 
has  been  transferred  to  London  to  take  charge  of  the  London 
district  sales  organisation.  Mr.  II.  H.  Pollard,  until  recently 
Glasgow  branch  manager  to  the  Harland  Engineering  Company,  has 
been  appointed  district  manager  at  the  Manchester  office  of  the 
company. 

'Messrs.  Hall  and  H.\ll.  manufacturers  of  "  Hallite  "  high- 
pressure  asbestos  jointings.  &c.,  have  transferred  their  works  from 
Limehouse,  to  Oldfield  Works,  Hampton,  Middlesex,  where,  with 
enlarged  and  up-to-date  plant,  they  are  now  in  a  position  to  ci.pe 
with  their  increasing  business  and  to  give  quick  delivery  of  order: . 
The  firm's  head  office  remains  at  47,  Leadenhall-street,  London,  E.C, 
to  which  all  communications  and  orders  should  be  addressed. 
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On  Wednesday,  Capt.  H.  Riall  Sankey,  C.B.,  C.B.E.,  delivered 
his  presidential  address  to  the  Association  of  Engineers-in- 
Charge,  at  St.  Bride's  Institute,  London,  the  subject  being  '  Some 
Kecent  Advances  in  Wireless  Telegraphy." 

The  Electricity  Supply  Commercial  Association  {London 
Division)  will  hold  a  Bohemian  concert,  on  Oct.  21,  at  Anderton's 
Hotel,  Fleet-street,  E.G.  4,  beginning  at  7.45  p.m.  The  association 
is  the' only  trade  union  catering  exclusively  for  the  commercial  and 
clerical  staffs. 

At  th,e  annual  meeting  of  the  Institui'e  of  Gas  Engineers  on 
Tuesday  Mr.  Thomas  Goulden  said  that,  apart  from  the  clear  duty 
to  the  "communitv  to  supply  gas  at  the  lowest  possible  price  per 
unit,  thev  must  not  forget  they  had  a  powerful  rival  in  electricity, 
the  cheapening  of  the  supply  of  which,  manufactured  in  super- 
stations  to  be  built,  was  one  of  the  panaceas  put  forward  as  a 
remedy  for  existing  unemployment.  The  gas  industry  would  have 
to  struggle  hard  to  maintain  its  position.  Yet  there  was  room  for 
both  gas  and  electricity. 

Before  the  Oldham  Technical  and  Old  Students'  Union  on 
Saturday  evening  an  interesting  lecture  was  given  to  a  large 
attendance  by  Mr.  F.  Clegg,  A.M.I.E.E.,  A.M.I.M.E.  (Messrs. 
Ferguson.  Pailin,  Ltd.).  on  the  subject  of  "Distribution  of  Elec- 
trical Energ-  :  Switchgear  Control."  The  lecturer  gave  brief 
historical  i.jies-and  dealt  w'ith  three-phase  transmission  and  distri- 
bution systems.  Descriptions  of  various  types  of  switchgear  were 
given,  and  the  protection  of  machines  and  mains  and  motor  control 
gear  were  also  dealt  with. 

The  third  session  of  the  Paisley  Association  of  Electrical 
Engineers  was  inaugurated  on  the  15th  inst..  when  the  new 
president,  ilr.  W,  R.  Scott,  delivered  his  presidential  address.  Mr. 
Scott  spoke  on  "Engineering  and  Imagination,"  and  said  an 
engineer  should  have  the  power  of  imagining  a  thing  and  then 
achieving  it.  The  engineer  should  first  of  all  be  a  craftsman 
skilled  in  the  use  of  tools  and  with  a  trained  knowledge  of  accurate 
measurement.  He  should,  secondly,  be  conversant  with  the  existing 
and  ever-growing  records  of  scientific  research.  After  these  funda- 
mentals had  been  attained,  the  principal  factor  in  producing 
efficiency  was  imagination. 

A  local  section  of  the  Junior  Institution  of  Engineers  waa 
successfully  inaugurated  at  Loughborough  on  the  5th  inst.  The 
president  "(Lord  Weir  of  Eastwood.  P.C.)  took  the  chair  at  the 
inaugural  meeting,  the  chairman  of  the  institution  (Mr.  B.  E. 
Dunbar  Kilburn,  M.A.)  and  other  officers  from  headquarters  being 
present.  There  was  a.  large  attendance  of  engineers.  Mr.  H. 
Schofield,  M.B.E.,  principal  of  Loughborough  Technical  College,  is 
the  first  chairman,  and  the  new  section  will  have  its  headquarters 
at  the  college.  Persons  resident  in  the  district  (including  Leicester. 
Derby  and  Nottingham)  who  desire  information  should  apply  to  the 
local   hon.    secretary,   Mr.    G.    Mavor,   The   College.   Loughborough. 

At  the  Birmingham  and  District  Electric  Cll^b  on  Saturday 
last  a  lecture  was  given  by  Mr.  G.  C.  Findlay  (a  member)  upon 
the  commercial  efficiency  of  the  telephone.  Mr.  Findlay  commenced 
with  a  short  reference  to  the  historic  development  of  telephony,  and 
then  gave  a  lucid,  and.  so  far  as  time  allowed,  a  detailed  descrip- 
tion of  the  technical  equipment  of  the  modern  telephone  exchange, 
giving  some  accormt  of  the  many  devices  at  present  being  developed 
to  increase  the  load  capacity  of  cables.  The  lecturer  agreed  that  the 
automatic  exchange  was  in  process  of  successful  development,  but 
he  feared  economic  reasons  would  delay  universal  adoption.  The 
Paper  further  dealt  with  the  administrative  side  of  the  develop- 
ment, and  concluded  by  jjointing  out  that  the  commercial  efficiency 
of  the  telephone  depended  to  quite  an  unrealised  extent  upon  the 
subscriber  and  his  staff.  The  lecture  was  fully  illustrated  by  lantern 
slides. 

The  British  standard  Specification  for  Met.allic  Resistance 
Materials  for  Electxical  Purposes  (No.  115 — 1921)  has  just  been 
issued,  and  divides  metallic  resistance  materials  into  the  following 
five  classes  : — Class  A,  for  use  when  a  low  temperature  coefficient 
is  required  at  temperatures  not  exceeding  60°  C.  (such  as  in  standard 
resistances  and  in  sub-standard  instruments) ;  B,  when  the  tempera- 
ture coefficient  may  vary  more  than  that  permitted  for  Class  A, 
and  at  temperatures  not  exceeding  200"^  C.  (such  as  in  instruments 
other  than  sub-standard)  ;  C,  when  the  temperature  coefficient  may 
vary  over  a  wide  range  and  at  temperatures  not  exceeding  300°  C.  ; 
D.  for  use  at  high  temperatures  not  exceeding  700°  C.  (as  m  heating 
apparatus);  and  Class  E,  for  use  at  high  temperatures  not  exceed- 
ing 1000°  C.  (as  in  heating  apparatus).  It  has  not  been  possible 
to  specify  definitely  a  value  of  the  resistivity  of  any  type  of 
material,  as  there  are  such  a  large  number  of  different  makes  of 
material,  but  it  is  specified,  however,  that  the  value  shall  not 
differ  from  the  value  .declared  by  the  makers  liy  more  than  5  per 
cent.  As  uniformity  of  resistance  and  dimension  is  a  matter  of 
considerable  importance,  the  specification  fixes  limits  for  these. 
A  comprehensive  list  of  standard  sizes  of  wires,  tapes,  and  sheets 
is  included,  and  considerable  advantage  will  result  if  all  designers 
of  apparatus  in  which  resistance  wire  is  used  would  employ  one  or 
other  of  the  standard  sizes  wherever  possible.  Copies  of  the  speci- 
fication may  be  obtained  from  the  Secretary,  British  Engineering 
Standards  Association,  28.  Victoria-street,  S.W.  1.     Post  free  Is.  2d. 

The  Council  of  the  Instittoon  of  Post  Office  Electrical 
Engineers  announce  that  the  Postmaster-General  has  awarded 
Lieut.-Colonel  A.   C.  Booth,  M,I.E,E,.  the  sum  of  £100  "  in  recog- 


nition of  his  invention  and  services  in  connection  with  improve- 
ment in  telegraph  working."  This  applies  more  particularly  to  the 
development  of  the  Booth-Baudot  duplex,  giving  six-eight,  ten,  or 
twelve  channels  per  circuit  in  place  of  the  three,  foiu-,  five  and  six 
channels  of  the  ordinary  Baudot,  as  used  in  France  for  some  forty 
years.  Lieut.-Colonel  Booth  has  handed  over  this  sum  (£100)  to  be 
utilised,  at  the  discretion  of  the  Comicil,  in  annual  awards  for  the 
best  improvement  in  telegraph  land-line  apparatus  or  systems.  An 
annual  award  of  £5  (to'be  known  as  "The  Booth-Baudot  duplex 
award  ")  is  therefore  offered  for  the  best  improvement  in  telegraph 
land-line  apparatus  or  systems,  to  be  governed  by  the  following 
conditions: — (1)  British  "subjects  only,  employed  by  public  tele- 
graph administrations  throughout  the  world,  will  be  eligible  to 
compete.  (2)  Applications  for  the  award  to  be  received  between 
Jan.  1  and  March  31  ot  any  year,  such  applications  referring  to 
improvements  made  or  suggested  during  the  twelve  months  prior  to 
January.  (3)  At  the  discretion  of  the  Comicil  an  award  may  be 
withheld  in  any  year,  if,  in  the  opinion  of  the  adjudicators  appointed 
no  award  is  warranted.  (4)  Applications  for  the  award,  accom- 
by  the  Council,  after  full  consideration  of  the  application  received, 
p"anied  by  full  details  of  the  improvement,  should  be  addressed  to 
The  Secretary,  Institution  of  PcKSt  Office  Electrical  Engineers, 
A  society  has  been  formed  among  telephonists  in  the  London 
Post  Office  telephone  system  for  the  pui-pose  of  discussing  day-to- 
day problems  connected  with  their  work.  Already  the  membership 
exceeds  1  000,  The  first  meeting  of  the  new  session  was  held  on 
the  5th  inst.  at  the  JIuseum  Exchange  (Chenies-street).  and  an 
address  was  given  bv  the  president,  Mr.  M.  C.  Pink  (superintendent 
of  traffic).  Dealing  with  telephony  of  the  future,  he  prophesied 
that  the  present  number  of  exchange  lines  in  London  would  be 
nearly  trebled  in  fifteen  years,  and  that  it  would  be  necessary  to 
build  a  very  large  number  of  new  exchanges,  in  additiom  ,to 
rebuilding  some  of  the  existing  ones.  The  new  "  toll  "  exchange 
had  fully  justified  itself,  and  about  95  per  cent,  of  the  calls  passed 
to  the  e.xchange  could  now  be  connected  immediately  upon  demand. 
Referring  to  the  trunk  lines,  Mr.  Pink  emphasised  the  importance 
of  the  development  of  telephone  '■  repeaters  "  in  seeming  satisfactory 
transmission  over  long  distances.  A  wonderful  improvement  in  the 
telephone  convereations  between  England  and  such  distant  French 
townis  as  Bordeaux  and  Marseilles  had  been  secured  by  "repeaters." 
There  was  a  great  future  for  international  telephony,  as  it  would  be 
an  important  factor  in  the  maintenance  of  a  proper  understanding 
between  European  countries.  He  urged  the  setting  up  of  a  body  of 
experts  to  co-ordinate  work  by  different  Governments  towards 
secui-ing  a  European  system.  'There  was  also  the  possibility  of 
applying  wireless  metho"ds  to  ordinary  telephone  service  for  increas- 
ing 'the  number  of  simultaneous  conversations  carried-  by  one  pair 
of°wires.     He  said  the  experiment  had  been  successfully  made. 

At  the  second  annual  dinner  of  the  Institute  of  Transport  on 
Monday,  Lord  Ashfield,  president  of  the  institute,  in  responding 
to  the  "toast  of  the  institute,  said  transport  as  an  industry  dift'ered 
from  almost  anv  other  industry,  in  that  service  must  be  rendered 
wheher  there  was  a  fair  return  "or  not.  In  1913  the  gross  receipts  of 
the  railways  in  Great  Britain  were  roughly  £135  000  000,  and  for  the 
twelve  months  ended  July  last  the  gross  receipts  were  £254  000  000, 
an  increase  of  £119  OOO'OOO.  He  believed  that  for  this  year  the 
total  operating  cost  would  be  £240  000  000,  and  he  thought  he  was 
well  within  the  estimate  in  saying  that  the  gross  receipts  would  not 
be  sufficient  to  pav  the  workiiig  expenses,  without  any  provision  for 
a  return  on  the "  £1  300  000  000  invested  in  railways.  In  every 
direction  economy  must  be  exercised,  but  whether  this  would  be 
sufficient  to  bring  an  adequate  degree  of  prosperity  to  the  railways 
only  the  future  could  tell.  In  the  United  States  there  was  a  motor- 
car" for  every  eleven  persons,  while  in  Great  Britain  there  was  only 
one  for  every  forty-three  per^sons.  If  we  were  to  do  as  well  as 
America — and  there  was  no  reason  why  we  should  not — our  motor 
vehicles  must  increase  from  870  000  to  3  500  000.  The  roads  were 
quite  inadequate  to  meet  that  traffic  :  they  must  be  widened,  and 
he  suggested  that  roads  for  motor  traffic  should  be  constructed 
parallel  with  the  railways.  There  should  be  between  railways  and 
road  transport  the  closest  co-operation,  and  it  was  only  through 
the  co-ordination  of  those  services  that  the  very  best  results  could 
be  obtained.  Again,  more  underground  railways  would  have  to  be 
built,  and  he  suggested  that  at  the  same  time  underground  roads 
should  be  constructed  for  motor  traffic. 


Educational. 

A  University  Research  Committee  of  fifteen  members  has  been 
established  at  ■Birmingh.\m  University,  and  include  the  following 
as  representatives  of  the  faculty  of  science  :  Profs.  F.  W.  Burstall, 
F.  W.  Gamble,  and  S.  W.  J.  Smith.  The  Registrar  will  act  as 
secretary. 

In  the  Faculty  of  Engineering  of  the  University  of  Bristol, 
Merchant  Venturers'  Scholarships  have  been  awarded  to  the  fol- 
lowing :— H.  A.  C.  Ridsdale  (Crypt  Grammar  School).  R.  Robertson 
(Bristol  Grammar  School),  A.  E.  Russell  (Fairfield  Secondary 
School),  and  R.   H.   Wilmot   (Malmesbury  Secondary  School), 

During  the  vacation  various  alterations  and  improvements  have 
been  carried  out  at  the  East  London  College.  Extensive  library 
accommodation  has  been  provided,  and  improved  equipment  h'l  the 
mechanical  and  electrical  engineering  departments  has  been  in- 
stalled. Already  250  new  students  have  joined  for  the  1921-22 
session. 
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Companies'  Reports,  &c. 

VICTORIA  FALLS  AND  TRANSVAAL  POWER  COMPANY.  LTD. 

The  Marquess  of  Wincliester,  who  presided  over  the  ordinary 
general  meeting  of  this  company  on  Friday,  said  the  report  was  a 
record  of  satisfactory  progress,  the  year's  trading  having  enabled 
the  company  to  maintain  the  same  dividends  as  formerly.  The 
share  capital  still  remained  at  £3  000  000:  the  first  mortgage  deben- 
tures stood  at  £2  350  928,  the  actual  amount  outstanding  being 
£2  071  790  :  and  the  second  mortgage  debetilures  stood  at  £1  280  286, 
a  sum  of  £92  199  having  been  paid  off  during  the  year.  No  addition 
had  been  made  to  the  reserve  fund  (£250  000).  The  assets,  leases 
and  concessions,  and  the  power  .station,  buildings,  equipment  and 
land  stood  at  £1  395  970  and  £1  798  812  respectively,  and  a  reduction 
of  £99  961  compared  with  last  year,  and  mainly  accounted  for  by 
depreciation  written  off.  The  company's  loan  to  the  Rand  Mines 
Power  Supply  Company  and  the  500  000  shares  in  that  company 
stood  together  at  £2  739  912.  the  advances  being  amply  secured  by 
a  first  charge  over  the  Rand  Mines  Company's  whole  undertaking. 

The  Year's  Revenue  and   Taxation. 

The  revenue  amounted  to  £808  419.  compared  with  £829  470  last 
year.  The  amount  paid  for  the  service  of  debentures  in  the  shape 
of  interest  and  premium  amounted  to  £183  892.  or  £35  268  less  than 
last  year.  Depreciation  and  amounts  %vritfen  off  and  provision  for 
British  taxation  amounted  to  £409  940.  The  amount  written  off 
for  plant  and  machinery  was  in  accordance  with  their  adopted  scale. 
calculated  to  reduce  the  value  of  plant  and  machinery  to  a  reason- 
able residual  value  during  its  useful  life.  The  net  result,  after 
making  provision  for  all  ta.xation,  was  a  profit  of  £173  151.  With 
the  amount  brougfit  forward  the  total  balance  was  £267  482.  The 
preference  shareholders  received  three  dividends,  two  each  of  3  per 
cent,  and  one  of  4  per  cent.,  and  the  ordinary  shareholders  had 
received  a  dividend  of  5  per  cent,  (all  less  tax)  in  respect  of  the 
year,  leaving  a  balance  of  £92  482.  which  has  been  carried  forward. 
■With  regard  to  the  relief  from  British  Income  Tax  in  respect  of 
colonial  taxation,  they  had  received  the  amount  of  their  claim  in 
respect  of  relief  from  British  income  tax  for  the  two  years  ended 
April,  1917.  and  -April,  1918,  but  in  regard  to  the  two  subsequent 
years  they  had  not  yet  reached  a  settlement.  All  of  their  contract: 
for  power  had  been  renewed  for  a  further  period  of  five  years. 

Lonr-grade  Mines  and  Legislation. 

The  chairman  reminded  them  that  at  past  meetings  he  had  referred 
to  the  position  of  the  low-grade  mines,  which  took  their  share  of 
their  power  supply,  and  emphasised  the  importance  of  the  con- 
tinuance of  mining  operations  by  those  consumers.  It  was  a  matter 
of  satisfaction  that  for  the  most  part  those  mines  were  .still  at 
w;ork.  and  where  mines  had  closed  they  had  found  an  increase  in 
demand  by  other  consumers,  who  had  been  able  to  absorb  the 
displaced  native  labour.  With  regard  to  the  present  year,  the 
results,  apart  from  the  dislocation  of  business  caused  by  the  strike 
on  the  mines  in  the  early  months,  showed  that  the  business  was  well 
maintained ;  in  fact,  the  power  demanded  had  in  some  months 
exceeded  the  corresponding  demands  of  last  year.  The  second 
quarter  showed  a  recovery  from  the  effects  of  the  strike  in  Februarv 
to  their  old  position,  with  a  tendency  to  impiove.  which  improve- 
ment was  still  being  maintained,  and  he  was  hopeful  that  the  results 
of  the  latter  part  of  the  year  might  make  up  for  the  dislocation 
cansed  by  the  strike. 

During  the  year  the  South  African  Government  appointed  a 
Drafting  Committee  to  frame  a  new  Electric  Power  Bill  for  the 
Union.  At  present  the  Act  under  which  their  licences  were  granted 
applied  only  to  the  Transvaal,  while  less  concise  and  older  legisla- 
tion held  in  other  parts  of  the  Union.  Their  company  and  other 
interested  parties  were  heard  by  the  Committee,  and  the  Draft  Bill 
would  leave  the  company  generally  in  the  same  position  as  at 
present.  New  enterprises  would,  however,  be  brought  under  similar 
regulations,  and  the  Bill  would  enable  the  South  African  Govern- 
ment to  vote  money  for  the  establishment  of  Government-o\vned 
stations  for  supplying  Government  Departments  and  the  public.  The 
Bill  has  not  yet  been  dealt  with  by  the  South  .Xfrican  Parliament. 


The  Adelaide  Electric  Supply  Company,  Ltd.,  will  be  shortly  in 
the  market  for  fresh  capital  to  provide  for  extensions  of  plant  and 
mains. 

A  quarterly  dividend  of  li  per  cent,  has  been  declared  on  the 
common  «t<x;k  of  the  Pacific  GSas  and  Electric  Ccmpany,  pavable 
on  the  15th  inst. 

The  tramway  and  electricity  receipts  of  the  Elbctric  Supply 
Company  of  Victoria,  Ltd.,  lor  the  quarter  ended  June  30  were 
£34  003,  and  the  expenses  .£23  904. 

Letters  of  allotment  have  been  po.sted  in  respect  of  the  Clyde 
Valley  Electrical  Power  Company's  i.ssue  of  50  000  8  per  cent, 
cumulative  second  preference  shares  of  £10  each. 

Like  other  recent  electrical  issues,  the  offer  made  last  week 
of  .£300  000  7i  per  cent,  mortgage  debenture  stock  of  the  Mersey 
Power  Company  was  largely  over-subscribed  in  a  single  day. 


The  directors  of  the  Rangoon  Electric  Tramway-  and  Sttpply 
Company,  Ltd.,  have  declared  an  interim  dividend  of  8  annas  per 
ordinary  share,  payable  in  Rangoon  on  the  31st  inst.,  against  nil  a 
year  ago. 

The  directors  of  the  Direct  United  States  Cable  Comp.any.  Ltd., 
have  declai-ed  an  interim  dividend  of  4s.  per  share,  less  tax,  being 
at  the  rate  of  4  per  cent,  per  annum  for  the  six  months  ended 
Sept.  30,  payable  on  the  31st  irist. 

The  Sl^bmarine  Cables'  Trust  gives  notice  that  the  coupons  due 
on  the  15th  inst.  will  be  paid  on  that  day  by  Messrs.  Glynn,  Mills  & 
Company,  67,  Lombard-street,  E.C.  3.  Coupons  should  be,  left  four 
clear  days  before  payment. 

The  directors  of  the  Kajunistiqi'Ia  Poweb  Cosipany  have  declared 
the  regular  quarterly  dividend  of  2  jier  cent,  (or  at  the  rate  of  8  per 
cent,  per  annum)  on  the  common  stock  for  the  quarter  ending 
October  30,  payable  November  15. 

The  Easiern  Telegraph  Company,  Ltd.,  announce  that  the  pay- 
ment by  warrants  on  Nov.  1  of  interest  for  the  half-j-ear  ending 
Oct.  31  on  their  4  per  cent,  mortgage  debenture  stock.  'The  transfer 
books  of  the  debenture  stock  will  be  closed  from  the  26th  to 
31st  inst.,  inclusive. 

The  directors  of  the  Oriental  Telephone  &  Electric  Company, 
Ltd.,  have  declared  the  following  interim  dividends  :  3  per  cent,  on 
the  6  per  cent,  cumulative  preference  shares  for  the  current  year 
(less  tax),  and  4  per  cent,  on  the  ordinarj'  shares  (tax  free).  The 
warrants  will  be  posted  on  the  31st  inst.,  and  the  share  transfer 
books  of  the  company  will  be  closed  from  the  11th  to  the  24th  inst., 
inclusive. 

The  following  Stock  Exchange  Notices  have  been  issued  during 
the  past  week  :  Dealings  in  the  following  securities  have  been 
specially  allowed  by  the  Committee  :  £50  000  6  per  cent,  registered 
redeemable  mortgages,  and  £91  650  7^  per  cent,  registered  redeem- 
able mortgages  of  the  Tottenham  and  District  Light,  Heat  and 
Power  Company,  and  £300  000  7^  per  cent,  mortgage  debenture 
stock,  £35  and  fully  paid  (after  issue  of  letters  of  acceptance)  of 
the  Jlersey  Power  Company's  Scrip,  fully  paid,  for  £750  000 
6  per  cent,  debentures.  'The  County  of  Southland  Electric  Power 
Board  has  been  ordered  to  be  quoted  in  the  Official  List. 

The  directors  of  the  Singapore  Elestbic  Tramways,  I/td..  state 
that  owing  to  heavy  expenditure  on  relaying  the  track,  renewing 
cables,  and  the  loss  incurred  in  supplying  electricity  to  the  Munici- 
pality of  Singapore  under  the  1913  contract,  they  are  not  in  a 
position  to  pay  the  debenture  interest  due  on  Sept.  30  or  to  redeem 
the  debentures  due  for  redemption  on  the  same  date.  The  trustees 
for  the  debentui-e-holders  have  refused  to  agree  to  a  postponement 
of  the  pa\-ment  of  interest  and  of  the  redemption  of  the  debentures. 
The  board  thinks  the  best  interests  of  the  debenture  holders  would 
be  met  by  assenting  to  the  non-payment  of  the  interest  due  for  at 
least  three  months,  in  order  that  the  board  may  continue  the 
negotiations  bj'  which  it  is  endeavouring  to  obtain  an  offer  for  the 
purchase  of  the  undertaking. 

New  Companies. 

The  following  list  is  compiled  from  information  supplied  by 
Messrs.  Jordan  &  Sons,  Ltd.,  company  registration  agents,  116  and 
117,  Chancery-lane,  London,  W.C.  2. 

B.E.E.  Assets  Company,  Ltd.  (177  084).  Registered  October  3. 
To  promote  and  carry  on  exhibitions  of  all  kinds,  and  in  particular 
to  acquire,  develop,  and  undertake  all  or  any  of  the  assets  and 
liabilities  or  obligations  of  the  British  Empire  Exhibition  (1923), 
Incorporated.  Nominal  capital,  £1  000,  in  £1  shares.  Subscribers  : 
The  Right  Hon.  Lord  Morris,  Sir  R.  V.  Vassar-Smith,  and  Sir 
W.  B.  Peat. 

Lloyd  &  Ramsden,  Ltd.  (177  109).  Registered  October  4.  To 
acquire  the  business  of  manufactm-ers  of  kuiematograph  proiectore 
and  general  electricians,  now  carried  on  at  17  and  19,  St.  Michael's- 
street,  Nottingham.  Nominal  capital,  £3  000,  in  £1  shares. 
Directors  :  E.  G.  Lloyd,  0.  W.  Redgate,  and  C.  E.  Ramsden. 


Forty  Years  Ago. 

(The  Electrician.  October  15.  1881.) 

"  The  Telephone." — A  new  "  Telephone  "  is  announcel  as  the 
'  smartest  thing  going,"  and  as  being  able  to  '  transmit  the  future 
voice  of  the  nation."  On  closer  inquiry  we  find  that  all  this  refers 
to  a  new  evening  paper  of  that  name,  not  to  a  new  telephone. 

President  Garfield. — It  is  stated  that  during  the  time  the 
President  of  the  United  States  lay  ill  at  Longbranch,  an  average  of 
100  000  words  of  Press  matter  were  transmitted  per  day  by  the 
Western  Union  Telegraph  Company,  and  that  on  the  day  of  his 
death  the  number  of  words  transmitted  for  the  Press  amounted  to 
225  000. 

London  IxsTiriTiON. — Among  the  papers  on  subjects  connected 
with  electricity  and  magnetism  which  are  down  for  reading  at  the 
Institution  during  the  coming  session,  we  notice  the  following,  vi/..  ; 
"Electricity  versus  Smoke,"  by  Dr.  Lodge,  on  Dec.  15;  "The 
Storage  of  Power,"  by  Professor  Ayrton.  on  ]March  2. 

LionTiNr,  OF  the  Savoy  Theatre. — This  new  theatre  close  to 
the  Thames  Enibankment  was  opened  on  Monday  night  last,  when 
some  parts  of  the  structure  was  illuminated  by  means  of  electric 
light.  The  arrangements  were  necessarily  tentative,  and  improve- 
ments will  doubtless  be  introduced ;  but  on  the  whole  the.v  are 
spoken  of  approvingly  by  the  daily  Press. 
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COMMERCIAL    INTELLIGENCE. 

The    followtng  infoTination   is  taken   from   printed  reports,    but   we 
cannot  be  responsible  for  any  errors  that  mai/  occur. 

London  Gazette. 

Partnerships  Dissolved. 

BEITH.  John  Russell.  BEri'H,  Genige  Royal  Millward,  and 
BEITH,  Eobert  Douglas,  electrical  engineers,  at  Fair- 
lawn,  Pontypridd,  co.  Glamorgan,  under  the  style  of 
George  Beith  &  Sons,  by  mutual  consent  as  from  Sept.  14, 
1921  Debts  received  and  paid  bv  the  said  partners,  who  have 
appointed  Mr.  Alfred  Mart,  F.S..4.A.,  of  8.  Park-place,  Cardiff, 
to  act  on  their  behalf  for  the  purpose  of  winding-up  the 
business. 

BRACKENBURY,  Edgar  William,  .nnd  AYRES,  Noel  Aston, 
electrical  and  mechanical  engineers,  at  Church  End.  Arlesey, 
Bedford,  under  the  style  of  Aston  Ayres  &  Company,  by  mutual 
consent  as  from  June  22,  1921. 

Bankruptcy  Information. 

MATHERS,  Ernest  Edward,  10c,  High-street,  Doncaster,  electrical 
engineer.  First  meeting.  Oct.  14.  12  noon.  Official  Receiver's 
Offices,  Figtree-lane.  Sheffield.  Public  examination,  Oct.  20, 
2.30  p.m..  County  Court  Hall,  Bank-street,  Sheffield. 

WORTHIN'.TON.  Vincent  Broughton,  carrying  on  business  at 
Ellesmere-yard.  Walkden.  co.  Lancaster,  electrical  and  mechani- 
cal engineer.     Date  of  receiving  order.  Oct.  4.  debtor's  petition. 

County   Court  Judgments. 

[Note. — The  publication  of  extracts  from  the  "  Registry  of 
County  Court  Judgments  "  does  not  imply  inability  to  pay  on  the 
part  of  the  persons  named.  Many  of  the  judgments  may  have 
been  settled  between  the  parties  or  paid.  Registered  judgments 
are  not  necessarily  for  debts.  They  may  be  for  actions.  But  the 
Registry  makes  no  distinction  of  the  cases.  Judgments  are  not 
retui'ned  to  the  Registry  if  satisfied  in  the  Court  books  within 
twenty-one  days.  When  a  debtor  has  made  arrangements  with  his 
creditors,  we  do  not  report  subsequent  county  court  judgments 
against  him.] 
BARXETT.  Bernard.  104.  Whitechapel-road,  E..  electrical  engineer. 

£21  Is.  Id.     Aug.  31. 
DRUMMOND.   F.    V.    J..    &   Co..    Hamilton-street,   Grimsby,   elec- 
tricians.    £11  19s.  lOd.     Aug.  25. 
ELECTRIC      INSTALLATION       COMPANY,       Central-arcade. 
Dudley-street,      Wolverhampton,      engineers.       £13     7s.      lid. 
Sept.  7. 
ENDALL,  George  Williams  (trading  as  Endall  &  Company).  Canal 
Motor   Works,    Canal   Bridge.    Church-street,    St.    Helens,   elec- 
trical engineer.     First  meeting.   Oct.   18,   11.30  a.m..   Offices  of 
the     Official     Receiver.     11,     Dale-street,     Liverpool.       Public 
examination,  Nov.  7,  11  a.m..  Court  House,  Government-build- 
ings. Victoria-street,  Liverpool. 
GREENFIELD,   Frederick   Chas..  47,   Goldhawk-road,   Shepherd's 

Bush,  electrician.     £47  2s.     Aug.  29. 
HEATH,  Mr.  F.  (trading  as  Fuller,  Heath  &  Company),  26,  Buck- 
ingham-gate,  S.W. .  electrical  engineer.     £26  lOs.   6d.     Sept.   2. 
HOGG,  W,,  4,  Pollen-.street.  W.,  electrician.     £13  7s.  2cl.     Aug.  30. 
HORCOCK,  William   Richard,  10,   College-street,  Worcester,  elec- 
trician.    £32  8s.  Id.     Aug.  17. 
KERFOOT,    Edwin.    103,    Cobden-street,    Moston-lane,    Blackley, 
Manchester,      electrical     engineer.     First     meeting.      Oct.      18, 
3.30  p.m..  Official  Receiver's  Offices,  Byrom-street,  Manchester. 
Public  examination,  Oct.  28,  10  a.m..  Court  House,  Quay-street, 
Manchester. 
MARTYN,  E.  A.,  &  JOHNS,  43,  Kentish  Town-road,  N.W.,  elec- 
trical engineers.     £12  19s.  lOd.     Sept.  5. 
VENNER'S  SIGNS,  LTD.,  6.  Old  Queen-street,  Westminster,  elec- 
trical engineers.     £10  12s.     Aug.  31. 

Mortgages    and   Charges   on   Limited   Companies. 

[Note. — The  Companies  Act  of  1908  provides  that  every  Mort- 
gage or  Charge,  as  described  therein,  created  by  a  Company  after 
the  commencement  of  the  Act,  shall  he  registered  within  21  days 
after  its  creation,  otherwise  it  shall  be  void  against  the  liquidator 
and  any  creditor.  The  Act  also  provides  that  every  Company 
shall,  in  making  its  annual  Summary  under  the  Companies  Act, 
specify  the  total  amount  of  debt  due  "from  the  Company  in  respect 
of  all  Mortgages  or  Charges  which  would,  if  created  after  the 
commencement  of  the  Act,  require  registration.  The  following 
Mortgages  and  Charges  have  been  so  registered.  In  each  case  the 
total  debt  prior  to  the  present  creation,  as  specified  in  the  last 
available  Annual  Summary,  is  also  given — marked  with  an  * — 
followed  by  the  date  of  the  Summary,  but  such  total  may  have  been 
reduced  since  such  date.] 

GENERAL  ELECTRIC  COMPANY,  LTD.,  Loodon.  W.C— 
Registered  Sept.  26,  charge,  under  Land  Transfer  Acts  for 
securing  £3  500  000  debenture  stock,  secured  by  trust  deed 
registered  July  26,  1921  ;  charged  on  Magnet  House,  Kingsway. 
W.C.     *£3  500  000.     Aug.  4,  1921. 

Bankruptcy   Proceedings. 

NICHOLS.  Frederick  Charles,  motor  and  electrical  engineer,  19, 
South-street,  Scarborough,  Yorkshire,  trading  in  co-partnership 
with   another   mider  the   style   of   The   Scarborough   Motor   and 


Accessories  Supply  Company.  The  receiving  order  in  the  above 
matter  was  made  on  Sept.  24  on  debtor's  own  petition.  The 
statement  of  affairs  shows  liabilities  £371  and  assets  £39,  from 
which  has  to  be  deducted  £12  10s.  for  preferential  claims, 
leaving  a  deficiency  of  £345  3s.  Debtor  attributes  his  position 
to  bad  trade,  lack  of  working  capital,  and  neglect  of  his  pupil 
in  attending  to  business.  In  May,  1914,  he  came  to  Scar- 
borough, and  started  business  at  24,  Park-street,  Scarborough, 
as  an  electrical  engineer,  with  a  cash  capital  of  £120,  which 
represented  his  savings  while  working  at  Bradford.  He  carried 
on  the  business  until  May,  1916,  when  he  joined  the  army,  but 
after  being  demobilised  in  January,  1918,  he  again  opened  out 
business  at  the  same  address,  and  also  at  Whipp's-yard  and 
Falsgrave,  all  in  Scarborough,  when  his  capital,  he  states,  was 
£150.  About  two  years  ago,  whilst  at  Whipp's-yard,  the  debtor 
w;is  financed  by  another,  and  in  July  last  the  business  was 
transferred  to  South -street,  Scarborough.^  At  the  same  time 
an  agreement  was  entered  into  that  in  consideration  of  the  £500 
contributed  to  the"Tiiusiness  by  this  other  person  the  debtor 
would  teach  her  son  the  business  of  a  motor  engineer  until  he 
was  twentv-one  year»  of  age,  and  then  take  him  into  partner- 
ship. It  appears  that  after  business  hours  the  debtor  did  some 
spare-time  emplovment,  and  thereby  earned  £200  during  the 
last  year.  The  only  book  of  account  kept  was  one  of  receipts 
and  expenses,  and  lie  states  that  this  was  recently  destroyed  by 
his  pupil,  together  with  other  papers.  He  alleges  he  first 
became  aware  of  his  failure  in  November  last,  when  trade  was 
very  bad,  but  it  was  not  until  last  August  that  he  realised  his 
true  position. 

PRIVATE    MEETING. 

[I)tclii.?ion   under  this  heading  does  not  necessarilij  impl;/  failure. 

Many   private,   meetimjs   are    called  merely   for    the   purpose   of    the 

debtor  consulting  his  creditors  as  to  his  position  when  he  may  not 

be  insolvent.'i 

PERRY,  John  Victor,  trading  as  J.  V.  Perry  &  Company,  Conway- 
stree't.  Birkenhead,  electrical  engineer.  At  a  meeting  of 
creditors  held  recently,  debtor  made  an  offer  to  pay  his  creditors 
in  full,  it  being  proposed  that  he  should  set  aside  a  sum  of  £40 
per  month.  It  was  decided,  however,  that  the  deed  of  assign- 
ment already  executed  to  Mr.. J.  F.  Warburton.  accountant,  of 
Manchester,  should  be  confirmed,  and  a  committee  of  inspection 
was  appointed,  consisting  of  the  representative  of  the  General 
Electric  Company,  Ltd.,  Mr.  J.  Airey,  and  Mr.  Parkin  S.  Booth. 
A  statement  of  affairs  was  presented,  which  disclosed  liabilities 
of  £850.  all  due  to  the  trade.  Net  assets  were  estimated  to 
realise  £922,  or  a  siu'plus  of  £72.  It  was  stated  that  debtor 
commenced  trading  on  his  own  account  at  Broad-street.  Pen- 
dleton, Manchester,  in  September.  1919.  with  a  capital  of  £100. 
He  was  later  joined  by  a  partner,  who  brought  in  £20,  but 
in  July  last  he  gave  up"  the  Manchester  business  and  started  at 
his  present  address,  when  the  partner  retired.  The  latter 
received  nothing  on  going  out.  'The  total  purchases  at  Birken- 
head up  to  Sept.  3  last  were  £1  492,  but  since  that  date  the 
books  had  not  been  written  up.  In  the  same  period  the  sales 
were  £256,  and  it  was  estimated  that  a  gross  profit  of  33  per 
cent,  was  made.  During  the  period  the  debtor  had  employed 
four  men,  two  boys,  and  a  girl,  at  total  wages  of  18  guineas 
per  week.'  while  his  personal  drawings  were  X3  weekly,  and  he 
had  expended  £150  on  advertising,  and  £80  on  office  equipment 
and  printing.  The  present  position  was  attributed  to  the  slump 
in  trade.  Creditors  include  :  Metropolitan-Vickers  Electrical 
Company.  Ltd.,  Manchester,  £239:  Cable  Accessories  Company, 
Ltd..  Tipton,  £127;  Downes  &  Davies,  Ltd..  Liverpool,  £19; 
Electrical  Specialities  Company,  Liverpool,  £20;  Lamp  Factors 
Companv,  Ltd.,  Liverpool,  £65  r  HinsoD  &  Co..  Birkenhead, 
£25;  Gallie  Bros..  Birkenhead,  £22;  Eowe  Bros.  &  Company, 
Ltd..  Liverpool.  £30;  Vulcan  Electrical  Company.  London.  £20; 
Siemen  Bros.   &  Company,  London,  £20. 


Benn   Brothers'   Journals. 

Some  Features  of  the  CtrREENi  Issues. 
"  The  Cabinet  Maker  "  :  "  Annual  Dinner  of  the  Bedstead  Manu- 
facturers' Federation  "  ;  "  The  Seventy  Years'   History  of  a  Retail 
Furnishing  House":  and   "Foreign  Trade  in  Furnishing  During 

''  Chemical  Age  "  :  "  Annual  Dinner  of  the  Society  of  Chemical 
Industry":  "Chemical  Industry  and  the  Stability  of  Peace,"  by 
Major   "V.    Lefebur:    and    "  Hydrogenated    Phenols    and    Alcohols 

Substitutes."  .,.,,..,,<<  o^  ..     /^     i-i  i? 

"  Farm  and  Home  "  :  "  Practical  Dairying  ;  State  Credit  for 
Farmers  "  ;  and  "  Road  Traction  "  (illustrated). 

"  'The  Fruit  Grower  "  :  "  Colour  Problems  in  Fruit  "  :  "  Com- 
bating White  Flv  on  Tomatoes  "  ;  and  "  The  Lorette  System." 

"  Gardening  Illustrated  "  :  "  Plants  that  Bloom  in  the  Spring  "  ; 
"  Fruit  Tree  Planting  ";  and   "  The  Grouping  of  Annuals." 

"  The  Gas  World  "  :  Institution  Number  :  Full  report  of  the 
Annual  Meeting  of  the  Institution  of  Gas  Engineers,  at  which  many 
technical  and  commercial  subjects  were  discussed. 

"  Hardware  Trade  Journal  "  :  "  The  Ai-t  of  Salesmanship  :  An 
Efficiencv  Expert's  Talk  to  Traders  "  ;  "  Renovating  Old  Plated 
Goods,""  by  Electrographer :  and  "  The  Density  of  Copper  Zinc 
Alloys,"  by  T.  G.  Bamford.  B.Sc. 
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Arrangements  for  the  Week. 

FRIDAY,  Oci.  14lh  (to-day). 

Edixbuhgh  Electrical  Society. 
S  'p.m.     At  the  Philosophical  Institute,  4,  Queen-street,  Edin- 
burgh.    Paper  on  "  Electro-Chemistry,"  by  Mr.  R.  W.  J. 
Stark. 

Junior  Instittttion  of  Engineers. 
5  ■p.m.     At  Caxton  Hall,  London,  S.W.     Paper  on   "  Electric 
Cranes,"  by  Mr.  C.  H.  Woodfield. 

ELECrEO-HARJIONIC    SOCIETT. 

S  p.m.     At  the  Great  Hall,  Cannon-street  Hotel,  London,  E.G. 
Smoking  concert. 
North-East  Coast  Institution  of  Engineers  and  Shipbuilders. 

At  the  Library  and  Philosophical  Society,  Westgate-road.  New- 
castlcon-Tyne.  G.l,^  p.m.  Presidential  address  by  Sir 
Wm.  J.  Noble,  Bart.  7. SO  p.m.  Lecture  on  "  The 
Position  of  Aviation  To-dav,"  bv  General  Sir  Sefton 
Brancker,  K.C.B. 

WEDNESDAY,  Oct.   19th. 

Industrial  League  and  Council. 
7..30     p.m.     At     Caxton     Hall,     London,     S.W.     Lecture     on 
"  Economic  Axioms  of  Industry,"  by  Mr.  E.  W.  Petter. 
Eor.AL  Institute  of  Public  Health. 
I,  p.m.     At  the  Royal  Institute  of  Public  Health,  37,  Russell- 
square,      London,      W.C.       Lecture     on      "  Problems     of 
Industrial    Hygiene    in    Relation    to    Public    Health,"    by 
Sir  Thomas  Oliver,  M.D. 
FRIDAY.  Oct.  21st, 

Junior  Institution  of  Engineers. 
8  p.m.     At  Caxton  Hall,  London,  S.W.     Lecturette  on  "  Pyro- 
metry    for    Boilers  :    Some    Questions    Pertinent    and    Im- 
pertinent,"  by  Mr.   C.   E.   Foster. 
SATURDAY,  Oct.  22nd. 

Birmingham  and  District  Electric  Club. 
fi.30  ji.ni.     -At  the  Grand  Hotel,  Birmingham.     Eleventh  -Annual 
Ladies'   Night. 

Institution  of   Mechanical   Engineers. 
0  p.m.     .4t   Storey's-gate,   London,   S.W.     Eleventh  Report  of 
the    Alloys    Research    Committee    "  On    Some    Alloys    of 
.'\luminium."   by  Br.   W   .Rosenhein,  F.R.S.,   and   Messrs. 
S.  L.  -Archbutt  and  D.  Hanson. 

Books  Received. 

"  Entropy  as  a  Tangible  Conception."  By  Mr.  S.  G.  Wheeler. 
(London  :  Crosby.  Lockwood  &  Son.)     Pp.  76.     8s.  6d.  net. 

"  Appareils  et  Installations  Telegraphiques."  By  E.  Montoriol. 
(Paris  :  Librarie  J.  B.  Balliere  et  fils.)     Pp.  vi.+625.     40frs. 

"  Electric  Lighting  in  Factories  and  Workshops."  By  L.  Gaster 
and  J.  S.  Dow.  (London  :  Sir  Isaac  Pitman  &  Sons.)  Pp.  37. 
6d.  net. 

"  Diagnosing  of  Troubles  in  Electrical  Machines."  By  Prof. 
Miles  Walker,  M.A.,  D.Sc.  (London:  Longmans,  Green  &  Co.) 
Pp.   xi.-t-450.     32s.  net. 

"  The  Induction  Motor  and  other  Alternating  Current  Motors." 
By  B.  A.  Behrend.  (London  :  Hill  Publishing  Company.)  Second 
edition.     Pp.  xxiii. 4-272.     24s. 

Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Oct.  U. 

Copper —  Price.            Inc.             Dec. 

Best  selected                 per  ton  £70     5    0     153.  Od.            — ■ 

Electro  Wirebars      . .        „  £77  10     0           £.3                 — 

H.C.  wire,  basis per  lb.  Os.     llj^d.      -fe^-              — 

Sheet Oa.     llyVd.       —                — 

Phosphor  Bronze  Wire  {Telephone) — 
Phosphor-bronze 

wire,  basis „  Is.     S^^d.       -f-^d.              — 

Brass  60/40— 

Rod,  basis Os.     8d.         —                — 

Sheet,  basis ,  Oa.  lOJd.         —                — 

Wire,  basis „  Oa.  11  jd.        —                — 

Pig  Iron — • 

Cleveland  Warrants  .   per  ton  £6  10    0          —                — 
Galvanised        steel 

wire,  basis  8  SWG          „  £23     0    0          —                — 
Lead  Pig — 

English £24     0    0          —        5s.     Od. 

Foreign  or  Colonial  . .       „  £2.3     2     6           —        2s.     6d. 
Tin- 
Ingot      £150     0     0           —       £1    10     0 

Wire,  basis    per  lb.  2s.   lid.           —                 jd. 

Balammoniac- — Per  owt.  608.-6O8.  Copper  Sidphale. — Per  ton  £30. 

Su/pAur  (Flowers). — Ton  £13.  Boric   Acid   (Crystals). — Per    ton 

„       (Roll-Brimstone). — Per  ton  £65. 

£13.  Sodium  Bichromate. — Per  lb.  7id. 

Svlphuric  Acid  (Pyrit«s,  168°).—  Sodium  Chiorate.—Per  lb.  fid.' 
Per  ton,  £9  178.  6d. 
Ruljher. — Para  fine.  Is.  IJd.  ;  plantation  lat  latex,  9Jd.  lb. 

The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd 


Patent  Record. 


SPECIFICATIONS    PUBLISHED. 
The  following  abstract  from  some  of   the  specifications   recently  published  have 
been  specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Co.,  Chartered  Patent 
Agents,  7U  and  72,  Chancery-lane,  London.  W.C. 

Complete  SPEciFiciiioNS. 
G  165 '14  Magerle  &  Martinek.     Electro-magnetic  devices  for  maintain- 
ing in  motion  rolling  bodies.     (16/6/16.) 

122  640  LowENSTEiN,  F.  Electro-magnetic  wave  signalling  arrangements. 
119/1/18.) 

131 899  Splitdorf  Electrical  Co.  Operating  mechanism  for  electrical 
generators  and  n'agnetos.     (16/1/15.) 

140  070  MiESSNER  Inventions  Corporations.  Telephone  transmitters. 
12  .'3/ 19.) 

146  131  Pressed  Metal  Radiator  Co.  Radiators  or  liquid  coolers  appli- 
cable especially   to  electric  transformers.     (27/11/16.) 

148  453  Optische  .\nstalt  C.  P.  Goerz  AktGes.  Electric  arc  lamps. 
(11/6/19.1 

153  027  DuBiLiER  Condenser  Co.,  Ltd.  High-potential  electric  condensers. 
(7/3/1919.)  (Divided  application  on  140  046.)  Comprises  a  block 
of  condenser  elements  enclosed  within  a  casing,  wherein  pressure 
is  applied  to  the  condenser  elements  through  the  medium  of  a 
member  engaging  an  end  surface  of  the  elements  to  which 
prssure  is  applied  by  means  within  the  casing,  but  exterior  to 
the  elements,  the  pressure  being  applied  along  the  common 
axis  ui  the  elements. 

162  247  Metropolitan-Vickers  Electrical  Co.,  Ltd.  Electrical  switch- 
boards.    (23/4/20.) 

164  014  MoLLER.  E.  Apparatus  for  the  .separating  of  suspended  bodies 
from  electrical  insulating  gaseous  fluids.  (31/7/14).  (Divided 
application  on  11  088/15.) 

166  409  Langer,  C.     Electrolytic  separation  of  metals.     (19/5/20.) 

166  416  Soutter,  W.  W.  Electrically-heated  vessels,  such  as  kettles. 
(27/5/20.) 

166  423  Walker.  M..  &  Metropolitan-Vickers  Electrical  Co.,  Ltd. 
Dynamo-electric  machinery.     (28/5/20.) 

166  446  Graham.  E.  A.     Electric  pushes.     (6/7/20.) 

166,478  Dean,  H.,  &  Chloride  Electrical  Storage  Co.,  Ltd.  Secondary 
electric    batteries    or    accumulators.      (26/10/20.) 

166  479  BooRNE.  W.  H.  Electrode  for  arc  welding  and  like  purposes  and 
method  of  making  same.     (28/10/20.)     (Addition  to  1.32  354.) 

166  500  Ferranti,  S.  Z.  de.  Wall,  G..  &  Ferranti,  Ltd.  Alternating 
current  electricity  meters  and  the  like.  (17/1/20.)  (Divided 
application  on  165  133.) 

166  502  DoBSON.  E..  &  Foster  Engineering  Co.,  Ltd.  Electrical  switches. 
(4/9/19.) 

166  594  Brydon,  S..  &  Cusins.  A.  G.  T.  Wireless  telegraphy  and  wire- 
less telephony  and  the  like.     (27/9/19.) 

APPLICATIONS   FOE  PATENTS 
May  13.  1921. 
13  557  Brook.     Device  for  explanation  of  construction  of  armatures. 
13  559  Catterson-Smith.        Resistance      element      for      electric      heating 

apparatus. 
13  566  EccLES.     Methods    of    controlling    relative    phases    of    alternating 

current. 
13  572  Lepine.     Wiring  systems  for  electric  light  and  power  installations. 
13  596  Reyrolla  &  Schuil.     Switches. 
13  601  Beaver   &   Claremont.     Lapping   strips   of  paper,   &c.,   on  electric 

conductors. 
13  604  General  Railway  Signal  Co.     Universal  relays.     (19/7/20,  U.S.) 
13  619  Metropolitan-Vickers    Electrical    Co.     Cooling    arrangements    for 

electric   machines.     (17/5/20,    U.S.) 
13  621  Soc      d'Electro-Chimie      et      d'Electro-Metalhirgie.     Electrolytic 

deposition  of  iron.     (9/6/20,   France.) 
13  622  Soc.      d'Electro-Chimie     et     d'Electro-Metallurgie.      Obtaining 

metallic  electrolytic  deposits  easily  detachable  from  the  cathode. 

(18/6/20,   France.) 
13  6.30  Eastern  Telegraph  Co.,  Davies  &  Ryan,     Electric  signalling. 
13  642  Akt.    Ges.    des   Maschinenfabrie    Escher,    Wyss   et   Cie.     Electric 

trains  with  refrigerator  cars.     (25/5/20,  Switzerland.) 
13  657  Hirst.     Device    for   automatic    synchronization    of    electric    clocks. 


&  13  662  Burgess  Battery  Co.     Dry  cell      (15/5/20,  U.S.) 
ProSt  (H.)  &  Co.  &  Welch.     Electrically  heated  vulcanisers. 
TwiNBERROw.     Current-collecting  shoes 

Stone  (J.)  &  Co.  &  Darker.     Autom.atic  reversing  switch,  &c..  for 
electric  machines. 

May  17,  1921. 
NiBLETT.     Prim.iry   and   secondary   batteries. 
Shipley  Tank  Co.     Regulating  current  tor  welding  apparatus. 
Walker.     Electric  controlling  del  ices. 
Dagobert,  Timar  &  Co.     Heating  forgings  electrically.     (22/12/20, 

Germany.) 
Schroder.     Electric  rivet  heaters. 
Brearey.     Electric  energy  control  systems 
RicHTER.     Electric  liquid  heating  appliances. 
Crews.     Electric  lighting  of  vehicles.  &c. 
Star  Electrical  Accessories,  Ltd.    Die  casting  machines. 
Star   Electrical   Accessories,   Ltd.    Method   of   casting  metals  of 
high  melting  point.  ,      ,.        x  1     1. 

13  794  Western    Electric   Co.     Magnetic   material    for   loading   telephone 

and  telegraph  conductors. 
13  804  France  &  Mitchell.     Electricilly  cc 
13  815  SiEME.vs-ScHucKEi.TWERKE.       Connect 
supply  circuit.     (14/5;_20,  G 


13  661 
13  666 
13  668 
13  671 


13  681 
13  682 
13  714 
13  730 

13  731 
13  761 
13  762 
13  774 
18  782 
13  783 


13  816 
13  824 

13  825 


uany.) 
rectifiers. 


transformers 
(15/5/20,     Ger- 


Siemens-Schuckertwerxe. 
many.) 

CoMPAONiE  GliNEnALE  Electriqhe.     Apparatus  for  starting  synchro- 
nised non-synchronous  motors.     (6/10/20,  France.) 

CoMPAGNiE  GfiNERALE  Electrique.     Parallel  coupling  of  polyphase 
current  generators. 

Baron   (Aldendorfl).     Automatic  exchange  telephone  system. 

Sachsenwerk    Licht    u.    Kraft    A.G.    &    HXberle.     Transformer 
windings.     (25/6/20,  Germany.) 

Mundle  &  Stanbrook.     Electric  locomotives. 


The  Editorial,  Advertisement  and  Publishing  Offices  of  "  ThB 
Elbctkiciam  "  are  at  8.  Bouverie  Street,  London,  E.C.  4.  Tele- 
ffrctms:  Benbroctic,  Fleet,  London.     Telephone:  City  9852  (5  lines). 

The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Ahmad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Adver- 
tisement copy  and  bloclcs  should  be  received  on  the  Friday  preceding 
date  of  publication. 
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Notes  of   the  Week. 


An  Echo   of  the  London  Electricity  Inquiry. 

Though  three  montlis  have  elapsed  since  the  tenuiua- 
tiou  of  the  inquiry  into  the  schemes  for  the  reorgcuiisatiou 
of  electricity  supply  in  London  and  the  Home  Counties, 
no  decision  has  yet  been  publislied  by  the  Commisioners. 
This  is  not  to  be  wondered  at  when  the  complexity  and 
difficulties  of  the  problem  are  considered,  and  all  will 
agree  that  adequate  time  must  be  given  for  digesting  the 
evidence  before  anything  in  the  nature  of  a  satisfactory 
scheme  can  be  evolved.  Judging  from  an  elaborate,  but 
not  too  friendly  review  of  the  inquiry,  recently  prepared 
by  the  Town  Clerk  of  Croydon  (Dr.  J.  M.  Newxham),  the 
prospect  of  the  formation  of  a  joint  authority  for  the  whole 
of  the  area  is  not  rosy.  For  Dr.  Newnham  exjaresses  the 
opinion — an  opinion  which  seems  to  be  shared  by  about 
a  dozen  extra-London  municipal  undertakers — -that  "  it 
would  appear  doubtful  whether  there  is  such  a  general 
consent  of  the  parties  interested  as  to  make  it  possible  to 
frame  any  scheme  for  a  joint  authority  that  would  obtain 
the  approval  of  Parliament  at  the  present  time." 

Commissioners  Should  Take  Action. 

We  agree  that  there  was  not  sufficient  general  support 
for  any  one  of  the  three  major  schemes — those  of  the 
London  County  Council,  the  Conference  of  Local  Authori- 
ties, and  the  Joint  Committee  of  nine  London  companies — to 
justify  the  adoption  of  any  one  of  them  in  its  entirety,  but 
each  possessed  certain  merits,  and  it  should  not,  therefore, 
be  impossible  to  devise  a  scheme  which  should  contain  some 
of  the  favourable  features  of  each,  and  so  become  more 
acceptable  than  those  considered  at  the  inquiry.  We  are 
afraid  that  if  the  Commissioners  postpone  their  decision 
until  there  is  general  consent  to  a  scheme  among  those 
interested,  we  shall  have  to  wait  until  the  Greek  Kalends 
for  the  reorganisation  of  the  industry  and  the  advent  of 


a  cheap  and  abundant  supply  of  electricity  in  London.  We 
wotild,  therefore,  urge  that  too  mtich  weight  should  not  be 
given  to  the  ' '  general  consent  ' '  idea,  for  there  is  no  scheme 
outside  heaven  that  will  satisfy  everybody.  If,  however,  the 
Commissioners  can  placate  the  majority  of  those  interested 
withotit  inflicting  any  appreciable  injury  upon  the  others, 
in  our  opinion,  they  would  be  justified  in  taking  such 
further  appropriate  steps  as  would  put  their  proposals  into 
definite  shape.  For  it  would  be  nothing  short  of  a 
calamity  if  all  the  labour  and  expense  involved  in  the 
public  inquiry  are  in  vain,  simply  because  everj'one's  ideas 
cannot  be  included,  liather  than  there  should  be  failure, 
we  hope  that  the  Commissioners  will  not  hesitate  to  prepare 
a  scheme  of  their  own. 

Objections  of  Outer  London  Authorities. 

When  the  objections  of  Dr.  Newnham  to  the  formation  of 
a  joint  authority  are  analysed  they  appear  to  be  mainly 
of  a  financial  character,  though  there  are  also  difficulties 
of  an  administrative  nature.  No  doubt  these  are  raised  in 
good  faith,  for  the  purpose  of  safeguarding  the  position 
of  undertakings  belonging  to  local  authorities  outside 
the  London  area,  but,  while  refraining  fro-m  pa.wing 
judgment  upon  their  character,  we  consider  that  all 
the  demands  are  capable  of  adjustment  by  friendly 
negotiation  between  the  respective  parties.  For  instance, 
there  are  demands  for  separate  representation  on  the  joint 
authority  of  all  local  authorities  outside  the  County  of 
London,  not  less  favourable  than  that  included  in  the  Con- 
ference scheme,  for  a  definite  and  explicit  system  of 
charging  by  the  authority,  for  limitations  being  placed 
upon  the  authority's  coptrol  of  undertakings  not  assenting 
to  the  scheme,  for  the  fixing  of  a  definite  basis  for  the  valu- 
ation of  all  works  to  be  acquired.  There  also  appears 
to  be  unanimous  objection  to  the  pledging  of  the  rates 
or  the  grant  of  power  to  levy  any  charge  on  any 
municipality  or  undertaking  without  its  asseuit.  All  these 
points  were  fully  debated  at  the  inquiiy,  and  only  the  last 
one  presents  any  real  difficulty.    In  the  absence  of  adequate 
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legislative  authority,  a  complete  scheme  canuot  be 
])repared,  and  local  authorities  are  therefore  justified 
iu  assuming  a  waiting  attitude  in  the  meantime.  We  hope, 
therefore,  that  no  time  will  be  lost  in  passing  a  Bill  some- 
what similar  iu  terms  to  that  of  the  Electricity  Supply 
(No.  2)  Bill  cf  1921,  for  othenvise  we  shall  have  local 
authorities  justifying  their  do-nothing  attitude  to  the 
disadvantage  of  the  electrical  industn,'. 

The  London  Toll  Exchange. 

Ox  another  page  of  this  issue  we  give  a  descnptiou  ol  the 
London  Toll  Exchange.  The  most  interesting  point  about, 
this  new  development  is  that  it  represents  in  the  concrete 
an  attempt  to  improve  the  telephone  facilities  of  the  metro- 
polis, of  whose  shortcomings  we  have  read  and  heard  so 
much.  The  first  advantage  of  the  new  method  of  dealing 
with  telephone  traffic  which  this  new  exchange  will  make 
possible  is  that  it  will  to  a  large  extent  eliminate 
"  tandem  "  workingr  That  is,  a  call  from  one  small 
outer  Loudon  exchange  to  another  will  no  longer  have 
to  pass  through  one  or  more  of  the  large  central 
exchanges,  causing  delay  to  itself  and  to  others,  but  will 
obtain  direct  communication  through  the  Toll  exchange. 
A  second  advantage  is  that  calls  to  and  from  a  number 
of  exchanges  in  the  outer  ring,  i.e.,  within,  roughly, 
twenty-five  mile*  of  Charing  Cross,  will  cease  to  be 
"  trunks,"  and  will  be  worked  through  the  Toll  exchange 
on  the  "no  delay  "  system.  To  effect  both  these  improve- 
ments a  large  amount  of  careful  planning  and  extension 
work  has  been  necessaiy,  and  for  this  a  much  maligned 
Government  department  deserves  at  least  its  share  of 
praise.  We  are  glad  to  learn  that  this  progressive  policy 
has  been  justified,  and  that  even  in  the  short  time  the 
new  exchange  has  been  open  the  improvement  in  the  traffic 
working  has  been  quite  noticeable.  It  may  be  added  that 
it  is  hoped  before  long  to  extend  similar  facilities  to  a 
fifty-mile  radius,  thus  bringing  iu  such  towns  as  Brighton, 
Reading,  Southend,  Bedford  and  Chatham.  This  should 
accelerate  communication  between  London  and  these 
important  towus  and  between  each  other  in  no  uncertain 
way.  At  the  same  time  the  scheme  for  erecting  a  tandem 
exchange  will  help  to  speed  up  calls  in  the  inner  London 
area. 

The  Basis  of  Telephone  Tariffs.  ~~ 

TN-CIDEXTAI.LY,  this  ucw  departure  will  have  a  beneficial 
influence  on  the  vexed  question  of  tariffs.  Until  the  recent 
revision  took  place  the  system  of  charging  was  full  of 
anomalies,  of  which  the  most  was  made  in  the  course  of 
the  argumeutfe  that  took  place  when  the  increased  rates  were 
published.  This  is  really  not  suqjrising,  considering  that 
the  telephone  system  has  been  built  up  by  the  joining 
together  of  smaller  systems  spreading  out  web-wise  from  the 
various  big  towns.  The  result  from  the  economical 
sUndpoint  was  that  some  calls  were  being  charged  at  too 
low  and  others  at  too  high  a  rate.  This  latter  class 
were  conveniently  overlooked  during  the  arguments  we 
have  just  mentioned.  But  under  the  mileage  system  of 
charging,  which  is  now  the  standard,  these  anomalies  are 
done  away  with,  and  the  fee  for  a  call  depends  solely  on 
the  distance  of  the  called  from  the  initiating  exchange. 
Viewed  in  that  cool  atmosphere  which  never  accomj)anies 
controversy,  it  is  obvious  that  this  is  the  most  equitable 
way  of  dealing  with  a  difficult  matter,  and  it  is  to  bo  hoped 
that  before  long  the  results  obtained,  combined  with 
the  improved  ser\-ice  which  the  new  exchange  will  give,  will 
bring  this  home  to  the  general  public. 


The  Ethics  of  Municipal  Wiring. 

In  a  letter  which  we  publish  on  another  page  of  this 
issue  Mr.  George  W.  Keats,  Borough  Electrical  Engineer 
of  Woolwich,  criticises  our  recent  contention  that  "  it  is 
not  equitable  for  a  local  authority  to  enter  into  competi- 
tion witli  its  own  ratepayers,"  or,  in  other  words,  that 
municipal  electricity  supply  undei-takings  should  not 
engage  in  wiring  and  other  work,  which  is  primarily  the 
contractor's  job.  Frankly,  we  thought  that  our  expression 
of  opinion  iu  tlie&e  modern  days  was  Eixiomatic,  and  we  are 
not  a  little  surprised,  at  the  views  which  ]\Ir.  Keats 
enunciates  at  such  length.  But  really  he  is  arguiug  on 
false  premises.  The  case  of  a  municipal  electricity  supply 
undertaking  cona]>eting  in  the  same  line  of  business  with 
its  own  ratepayers  cannot  be  compared -^rith  the  competition 
which  takes  place  with  a  concern  like  a  gas  company. 
And  even  if  it  could,  we  should  still  contend  that  the 
attitude  Mr.  Keats  takes  up  is  wrong.  It  would,  of 
course,  be  possible  for  any  municipal  electricity  supply 
department  gradually  to  supersede  the  contractor,  but  it  is 
highly  doubtful  whether  it  would  be  expedient  not  only  from 
the  point  of  view  of  the  supply  department,  but  from  the 
larger  point  of  view  of  the  electrical  industry  generally.  The 
development  of  electricity  supply,  which  we  have  at  heart 
ceitainly  as  closely  as  Mr.  Keats,  can,  in  our  opinion,  best 
be  assured  by  each  section  of  the  industry  doing  its  own 
work  and  co-operating  with  and  encouraging  every  other 
section  to  do  likewise. 

Dimensions  and  Output. 

A  Paper  in  a  recent  issue  of  the  "  Journal  "  of  the 
American  Institute  of  Electrical  Engineers  places  Mr. 
Lawrence  E.  Widmark  among  the  iconoclasts.  He  begins 
by  speaking  disrespectfully  of  that  hoary  formula  d-l, 
considering  it  to  be  no  longer  ' '  a  suitable  measure  of  the 
electrical  sizing  up  of  a  machine."  His  reason  is  that 
the  expression  deals  with  three  factors,  heat  radiation, 
commutation  and  magnetic  flux,  and  of  these  only  the 
last  is  fundamental,  the  other  two  varying  from  day  to  day 
in  accordance  with  the  prevailing  trend  of  current  design. 
He  contends  that  the  foundation  formula  iu  electrical 
design  should  be  independent  of  such  vai^ying  troubles;  and 
there  will  be  found  many  to  agree  with  him.  This  condi- 
tion in  Mr.  Widmark's  opinion  seems  to  be  met  by  using 
as  the  fundamental  formula  the  product  of  the  rotor 
volume  and  its  diameter,  and  he  gives  examples  to  show 
that  for  small  and  medium-sized  machines  an  exceedingly 
good  standard  value  is  ctbtained  from  the  new  expression. 
Or  in  other  words  the  new  expression  is  a  "  constant-con- 
stant." instead  of  being  like  the  old  one  a  "  variable-con- 
stant," at  any  rate  for  small-sized  machines.  At  the  same 
time  the  new  expression  allows  an  interesting  study  of  the 
most  favourable  design  of  machine  as  regards  cost  and  how 
the  design  is  affected  by  different  conditions.  The  formula 
certainly  seems  to  introduce  a  much  needed  sim])lification 
into  the  necessaiy  calculations  that  are  associated  with  this 
work,  and  from  that  point  of  view  will  doubtless  be 
■welcomed  by  designers. 

The  Cure  for  Trade  Depression. 

We  should  like  to  register  our  whole-hearted  agreement 
with  the  memorandum  on  trade  depression  prepared  by  the 
Federation  of  British  Industries.  But,  while  we  agree 
'  that  taxation  must  be  reduced,  production  increased  and 
every  means  taken,  including  the  development  of  export 
credits,  to  win  back  and  augment  our  trade  both  in  the 
Overseas  Dominions   and   abroad,   we  cannot   subscribe  to 
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the  view  that  monetary  deflation  is  aloue  responsible  for  the 
present  deplorable  position  and  that  one  of  the  best 
remedies  is  to  return  at  least  temporarily  to  a  policy  of 
inflation.  We  agree  that  such  a  policy  on  the  face 
of  it  has  much  to  recommend  it.  It  would  provide 
capital  for  thei  much-needed  expansion  of  industry,  it 
wovdd  increase  the  purchasing  power  of  the  consumer,  and 
it  would  bring  a  relief  of  many  commercial  auxieties.  But, 
as  we  pointed  out  a  week  or  two  ago,  it  has  dangers — 
real  dangers) — which  -necessitate  that  the  temptation  of 
dallying  with  its  advantages  should  be  strenuously  resisted. 
The  condition  of  the  industrial  body  at  the  present 
time  may  not  unjustly  be  compai-ed  with  that  of  a  human 
body  recovering  from  a  sevei-e  illness.  The  rat©  of  return 
to  normal  seems  slower  than  it  really  is,  and  the  patient 
is  tempted  to  adopt  remedies  which  will  most  unwisely 
speed  up  the  rebuilding  of  his  enfeebled  frame,  and  result 
not  in  convalescence,  but  in  relapse.  This  is  a  risk  of 
which  the  Federation  of  British  Industries  and,  indeed, 
industry  in  general,  would  do  well  to  beware. 

Better  Suggestions. 

The  suggestions  made  by  Sir  Edward  Stockton,  Presi- 
dent of  the  Manchester  Chamber  of  Commerce,  in  a  letter 
to  the  Prime  IMinister,  are,  however,  more  likely  to 
bring  about  trade  revival  than  are  those  of  the  Federation 
of  British  Industries.  Sir  Edward  suggests  first,  the 
cancellation  of  inter-Allied  indebtedness,  and  then  the 
concession  of  more  liberal  facilities  by  the  bankers  to 
traders.  These  are,  of  course,  matters  of  high  importance. 
But  more  important  still  are  the  recommendations  that  the 
currency  should  not  be  re-inflated  and  that  the  cost  of 
production  must  be  reduced.  It  is,  indeed,  around  this 
last  point  as  a  pivot  that  the  whole  question  of  trade 
revival  and  trade  stagnation  revolves.  That  thig  is  so  has 
been  repeated  &o  often  that  its  essential  truth  is  becoming 
obscured,  and  it  is  certainly  not  realised  as  it  should  be. 
Nevertheless,  it  remains  the  tnath.  Added  to  thia  the 
suggestion  that  wages  should  be  stabilised  for  a  period  is 
worth  attention.  Such  a  stabilisation  would  not  only 
greatly  assist  the  development  of  trade,  but  would  give  the 
workers  that  feeling  of  security  without  which  we  cannot 
hope  to  secure  an  improvement  in  industrial  conditions. 

The  Relief  of  Unemployment. 

In  writing  on  the  problems  of  unemployment  a  week  or 
two  ago,  we  blamed  both  the  Government  and  all  sections 
of  the  industry  for  their  neglect  to  exaonine  and  build  upon 
basic  foimdations  of  the  matter.  While  we  still  hold  that 
thisi  examination  is  essential,  not  the  leasti  to  prevent 
those  distressing  outbursts  which  are  almost  daily  occur- 
rences in  our  large  centres  of  population,  it  is 
evident  that  some  policy  of  a  temporaiy  and  more  speedily 
operating  character  is  essential  in  order  that  the  existing 
widespread  unemployment  may  be  dealt  with  in  the  wisest 
possible  manner.  Unfortunately,  though  this  question  has 
been  widely  discussed,  innumerable  suggestions  for 
dealing  with  the  problems  have  been  put  forward  and  com- 
m.ittees  are  at  work  ou  the  more  feasible  of  the  proposed 
solutions,  very  little  has  yet  been  done,  and  the  omens  are 
not  at  all  favourable  that  much  ever  will  be  done.  This 
failure  is,  we  fear,  not  a  little  due  to  the  inability  or 
unwillingness  of  the  parties  concerned  to  discuss  the  matter 
coolly  with  the  one  aim  of  an-iving  as  speedily  as  possible 
at  a  solution.  There  is,  in  fact,  too  much  manoeuvring 
for  position,  and  too  little  determination  to  hammer  out 
some  course  which  shall  be  of  real  benefit  to  those  most 


intimately  concerned.  That  this  should  bo  so  is  most 
deplorable,  and  renders  only  natural  the  resentment  which 
is  being  felt  in  all  quarters  against  the  inaction  of  the 
Govermnent.  It  is  time,  in  fact.,  that  our  rulers  insisted 
on  the  co-operation  of  both  employers'  and  employees' 
associations  that,  after  all,"  theirs  is  the  primai-y 
responsibility  in  this  matter.  The  new  legislation,  of 
which  only  meagre  details  are  available  at  the  time  of  going 
to  press,  hardly  seems  to  meet  the  case  from  this  point  of 
view. 

Shipping  and  Trade  Development. 

The  industiy  of  this  country,  the  electrical  industry 
equally  with  the  others,  depends  for  much  of  its  prosperity 
ou  the  position  of  British  shipping.  For  British  trade  must 
largely  be  conducted  in  foreign  markets,  and  it  is 
desirable,  if  not  essential,  that  our  goods  should  be  borne 
in  vessels  owned  by  British  firms.  Some  figures  given  by 
Sir  WiLLi.\M  Noble  in  his  presidential  address  to  the 
North-East  Coast  Institution  of  Engineers  and  Ship- 
builders are,  therefore,  of  grave  importance.  When  war 
broke  out  the  world's  steam  tonnage  was  42^  millio)i  tons 
gross,  of  which  44|  per  cent,  were  owned  by  the  United 
Kingdom,  though  iu  real  efficiency  the  percentage  was 
much  higher.  In  fact,  90  per  cent,  of  the  steamers  over 
1  600  tons  gross  flew  the  British  flag,  and  the  British 
mercantile  maiine  was  responsible  for  over  50  per  cent,  of 
the  world's  sea-borne  commerce.  But  the  position  to-day 
is  very  different.  Our  tonnage  has  decreased  by  13i  per 
cent.,  and  the  decrease  in  efficiency  is  much  more.  At  the 
same  time,  the  importance  of  owning  a  national  mercantile 
marine  has  become  clear  to  other  nations,  and  our 
supremacy  at.  sea  is  being  challenged  in  no  uncertain  way. 
It  is  therefore  essential  for  their  own  good  and  the  good 
of  the  nation  that  the  shipbuilding  industiy  gets  down  to 
real  hard  work  without  the  least  delay. 

The  Need  for  Better  Education. 

From  this  point  of  view  Sir  William  Noble  does  well 
to  emphasise  the  fact,  that  the  real  interests  of  employers 
and  employed  are  identical.  At  a  time  when  all  is  not 
well  with  Labour,  when  the  old  shibboleths  are  being  found 
wanting,  when  the  hotheads  are  discredited  and  when  a 
new  policy  is  being  feverishly  sought  to  keep  the  trade 
uuion  machine  going,  there  could  be  nothing  wiser  or  more 
likely  to  lead  to  an  improvement  in  industrial  conditions 
than  an  insistence  on  this  unity  of  aim.  IMuch  has  been 
doue  in  this  direction,  for  alliances  of  employers  and 
employed,  welfare  work  and  profit-sharing  schemes  are  all 
indications  of  an  improved  spirit  which  eveiy  effort  must 
be  made  to  develop.  But  what  is  wanted  above  all  is  more 
and  better  education,  not  only  in  the  science  and  technology 
of  the  trade  in  w-hich  a  particular  worker  is  employed,  but 
in  sound,  economic  doctrines,  in  self-discipline  and  in 
spiritual  outlook. 

Telephony  in  the  United  States. 

Telephone  engineers  should  be  greatly  interested  in  a 
recent  publication  of  the  Bureau  of  Standards,  Washing- 
ton. We  are  often  told  that  the  telephone  sei-vice  in  the 
United  States  is  infinitely  better  than  it  can  ever  be  over 
here,  and,  presuming  we  take  this  to  be  correct,  the  details 
which  have  been  collected  together  in  this  circular  should 
go  a  long  way  towaixls  showing  the  reason  for  this 
.superiority.  The  pamphlet  in  question  contains  a  good 
deal  of  matter  about  the  various  forms  of  telephone  ser- 
vices, historical  details  are  not  lacking,  and  the  relation 
of  the  telephone  sei-vice  to  the  public  generally  is  dealt 
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with.  But  the  most  interestiug  |ioniuu  is  the  four  s-eetions 
which  deal  witJi  telephone  plant  and  its  operation. 
Manually  operated  and  automatic  eqinpment  are  both  con- 
sidered, the  latter  section  being  sub-divided  into  chapters 
dealing  with  the  auto-manual  system,  the  panel  type 
machine  switching  system,  and  what  may  be  called  auto- 
matic telephony  proper  respectively.  The  outside  work  has 
a  section  to  itself.  And  even  if  we  do  not  agree  that  our 
telephone  system  on  the  tecluiical  side  lags  behind  what 
is  being  done  in  the  United  States,  the  publication  is  worth 
reading  in  that  it  collates  a  large  amount  of  infomiation 
between  two  covers  tliat  can  usually  only  be  found  after 
long  and  wearisome  investigation. 

The  Cult  of  the  Carpet. 

The  days  when  the  carpet  was  a  symbol  of  the  employer's 
relation  to  his  workpeople  has  passed,  even  though  that 
dust-collecting  piece  of  equipment  may  still  distinguish 
the  rooms  where  live  the  higher  lights  of  the  office  staff  from 
those  occupied  by  those  whose  labour  is  distinguished  by  a 
smallness  of  pay  and  responsibility.  Now,  instead  of  the 
employer  keeping  the  workman  at  arm's  length,  he  is 
in  many  ways  endeavouring  by  means  of  works'  commit- 
tees to  bring  about  a  closer  contact  between  the  manage- 
ment and  the  more  directly  productive  members  of  the 
staff.  But  even  this,  good  ^  it  is,  is  hardly  going  far 
enough  towards  that  combination  of  intea-ests  which  is  neces- 
sary for  the  general  well-being.  For  it  is  on©  of  the 
principal  duties  of  the  modern  employer  to  assist  the  educa- 
tion of  his  workpeople  in  economic  principles,  to  showing 
them  that  increased  production  means  increasing  prosjierity, 
and  doing  all  he  can  to  neutralise  those  pernicious 
doctrines,  which,  fair  as  they  are  in  appearance,  are  very 
Dead  Sea  fruit  in  taste.  The  work  of  the  Industrial 
League  and  Council  is  worth  attention  from  this  point  of 
-view.  The  lectures  and  discussions  which  are  held  in 
various  centres  throughout  the  country  form  a  basis  upon 
which  more  local  activities  can  be  built,  and  are  a  propa 
ganda  of  which  the  employer  should  take  full  advantage. 

The  Work  of  the  Industrial  League  and  Council. 

The  jiolicy  of  the  Industrial  League  and  Cou)icil  was 
clearly  laid  down  at  a  recent  meeting  in  London,  which 
was  convened  "  to  consider  the  best  means  of  promoting 
whole-hearted  co-operation  among  employers  and  emj^loyed, 
and  methods  of  efficient  and  increased  production."  As 
was  justly  pointed  out  by  Mr.  G.  11.  Egberts  this  can  best 
be  achieved  by  bringing  employers  and  employed  into  closer 
and  friendlier  relations.  And  this  relation  can  best  be 
cemented  by  reducing  the  cost  of  living,  and  by  stabilising 
the  rate  of  exchange.  We  are  glad  to  see  that  Mr.  Egberts 
also  protested  against  the  policy  of  re-inflation,  and  that 
he  looks  upon  insurance  as  one  of  the  sounde.st  methods 
of  dealing  with  unemployment.  It  is  unnecessary  to  add 
anything  by  way  of  comment  on  this  plan  of  camjiaign, 
except  to  say  that  its  basis,  no  less  than  the  spirit  in  which 
it  is  being  worked  out,  must  ensure  it  a  success  which  will 
be  withheld  from  the  many  plans  of  a  similar  nature  that 
are  so  freely  diluted  with  quackery.  ^ 

Electrical    Fires. 

A  SHORT  time  ago  we  commented  on  the  campaign  which 
is  being  inaugurated  in  the  United  States  to  persuade 
insurance  companies  that  they  should  not  ascribe  fires  to 
electrical  causes  unless  there  is  some  evidence  for  that  view 
being  taken.  This  is  the  more  necessary  as  the  interesting 
statistics  which  have  been  collected  by  the  Society  for 
Electrical  Development  show  that  of  the  total  number  of 


fires  that  occur,  the  ]u-oportion  which  are  really  due  to 
electrical  causes  is  e.xceedingly  small.  We  are  now  of  opinion 
that  some  such  projiaganda  is  equally  necessai-y  over  here, 
and  we  recommend  the  idea  to  the  British  Electrical 
Development  Association,  or  for  that  matter  to  any  other 
body  interested  in  electrical  progress  who  cares  to  take 
the  matter  up.  This  propaganda  might  take  the  form  of 
the  preparation  of  statistics,  which  would  allow  the  mis- 
representation and  exaggerations  on  this  subject  to  be 
nailed  to  the  mast.  It  would  even  allow  such  subtle  mis- 
representations as  which  recently  appeared  in  that  sober 
journal,  the  "  Morning  Post,"  on  the  subject  of  the  recent 
fire  at  Magazin  au  Printemps  in  Paris  to  be  neutralised. 
In  this  pronouncement  that  writer  coolly  presumes  that 
fires  are  less  frequent  in  Paris  than  in  London,  and  adds 
to  this  the  still  more  extraordinary  presumption  that,  this 
is  due  to  the  lesser  development  of  electric  lighting  in 
France  than  in  England.  It  would  be  diflicult  to  find  a 
better  example  of  weak  premises  and  bad  argument,  and 
we  recommend  it  to  the  logicians  with  that  end  in  view. 
But  it  would,  perhaps,  be  most  charitable  tp  suppose  that 
the  remark  was  thrown  off  in  the  hun-y  which  attends  the 
getting  to  press  of  a  daily  paper.  Nevertheless  the  writer 
must  Jiave  had  at  the  back  of  his  mind  some  dim  photo- 
graphic idea  that  electric  lighting  is  in  some  way  dangerous. 
For  it  is  out  of  the  fullness  of  the  brain  that  the  pen 
writeth.      It  is  this  idea  that  has  to  be  eradicated. 

The  Minimum  Charge  Again. 

Though  the  imposition  of  a  minimum  charge  for 
electricity  supply  is  now  the  general  rule  and  its  principle 
is  i-ecoguised  in  all  special  orders,  it.  is,  nevertheless,  causing 
considerable  trouble  to  supply  authorities  and  engendering 
so  much  irritation  among  consumers  that  we  believe  it 
would  be  wiser  to  allow  it  to  drop  into  disuse.  Several 
engineers  have  recently  been  called  upon  for  an  explana- 
tion of  the  chai-ge,  and,  although  in  theory  it  is  quite 
easy  to  justify,  it  1.=  doubtful  if  any  statement  would  carry 
conviction  to  some  people.  The  recent  case  of  a  customer 
at  Newbury,  who  had  not  consumed  any  current,  but  was 
called  upon  to  pay  a  minimum  charge  for  a  period,  is  an 
example.  Somewhat  naturally  he  pleaded  that  as  he  had 
received  no  consideration  he  was  under  no  liability  to  pay 
the  sum  demanded.  This,  of  course,  is  bad  law,  and  he  was 
therefore  lucky  to  get  off  as  cheaply  as  he  did.  But  it  is 
this  question  of  consideration  that  is  the  cause  of  all  the 
trouble,  for  the  average  man,  who  has  not  used  a  certain 
thing,  cannot  understand  why  he  should  be  called  upon  to 
pay  for  its  use.  As  we  have  repeatedly  pointed  out,  there 
is  a  two-fold  and  valid  consideration  in  these  casesi.  In  the 
first  place,  the  local  supply  company  went  to  the  expense 
and  trouble  of  laying  a  sei-vice  to  the  consumer's  premises, 
and  in  the  next  place  they  were  under  a  continuing  statutoi-y 
obligation  to  give  and  maintain  an  efficient  sujsply  of 
electricity  to  him  at  all  times.  The  majority  of  consumers 
readily  recognise  the  reasons  for  the  payment,  of  a  minimum 
sum  for  an  electricity  service,  but  as  the  practice  did  not 
become  general  until  the  period  of  the  war  and  few 
persist  in  challenging  its  equity  we  would  suggest  the 
advisability  of  abandoning  it.  as  soon  as  possible,  or,  at  all 
,  events,  of  using  it  only  in  exceptional  cases.  A  dissatisfied 
domestic  consumer  is  a  bad  advei-tisement  for  a  siipply 
undertaking,  and  if  the  few  disgruntled  ones  Ciui  be 
appeased  the  better  for  evei-ybody  and  the  more  rapid 
will  progress  be  made.  One  way  out  of  the  difficulty  would 
be  to  allow  supply  undertakings  to  impose  a  two- rate  tariff. 


October  21,   1921 


The    Electrician. 


509 


The  Fruits  of  Research. 

Success  in  commercial  engineering  depends  primarily  on 
a  wise  policy  and,  secondly,  on  energy,  enterprise'  and 
imagination  in  cari-ying  that  policy  out.  In  more'  detail  it 
depends  on  good  design,  economic  production  and  well- 
organised  selling;  or,  again,  it  depeaids  on  the  closest 
co-operation  between  brain  and  hand  in  the  progi-ess  towards 
a  common  goal.  It  follows  almost  as  an  axiom  that  in  an 
ever-growing  and  ever-changing  field  such  as  electrical 
engineering  it  is  not  sufficient  to  lay  down  ouce  and  for 
all  certain  rules  of  conduct,  but  that  the  policy  upon  which 
the  operation  of  any  productive  organisation  is  based  must 
be  constantly  examined  and,  where  necessary,  changed  in 
order  that  fresh  tools  may  be  devised  and  new  methods 
evolved  for  dealing^  with  an  ever-recun-ing  novelty  in  the 
problems  that  arise  for  solution. 

Commercial  Factors  in  Success. 
Though  this  attitude  has  not-  perhaps  been  openly  a 
factor  in  developing  the  commercial  side  of  a  business,  it 
has,  nevertheless,  been  an  influence'  subconsciously  at  work. 
New  markets,  altered  economic  conditions,  fierce  competi- 
tion have  all  been  met  as  they  arose,  and  have  been  given 
their  due  influence  in  shaping  the  policy  to  meet  them.  In 
fact,  in  all  really  live  commercial  undertakings  there  has 
been  constantly  at  work  a  flow  and  interplay  of  ideas 
designed  both  to  improve  existing  conditions,  to  combat 
hannful  influences  and  to  lay  a  sound  fo'undation  for  future' 
progress. 

But  it  has  recently  been  recognised  that,  important  a,s 
this  forethought  is  on  the  commercial  side,  it  is  still  more 
impoTtaiit  on  the  technical  side,  and  that  it  is  worth  while 
spending  large'  sums  of  money  O'U  the  investigation  into  the 
possibilities  of  using  new  materials,  new  methods  and  new 
ideas,  even  though  the  money  so  expended  may  not  be 
immediately  productive.  It  is  right  tO'  add  that  this  ha-s 
often  been  a  hardlv-learnt  les.son,  that  it  is  only  bitter 
experience  that  has  shown  the  need  for  ever  acquiring  new 
knowledge,  and  that  even  now  there  are  not  lacking  those 
who  prefer  to  go  on  as  they  have  been  going  on  without 
reference:  to-  the  necessity  for  fresh  develo'pments. 

The  growth  of  research  associations  shows  how  the  new 
idea,  has  taken  root,  and  not  only  that,  but  that  it  is  realised 
that  such  work  can  be  more  efficiently  and  economically 
done  in  co-operatio'n  by  those  who,  normally  rivals,  are 
really  co-workers  in  developing  the  same  field. 
The  Remuneration  of  Knowledge. 
Now,  as  we  have  shown  above,  research  of  this  kind  is 
undeirtaken  with  one  object  in  view — an  increase'  of 
knowledge  not-  for  its  own  sake,  but  in  order  that  a 
particiilar  undertaking  may  be  develo'ped,  and  so  the 
well-being  of  all  those  connected  with  it  increased.  There 
is  nothing  derogatory  in  the  idea,  for,  though  there  may 
be  some  who  can,  and  do,  work  solely  for  work's  sake, 
and  though  a  percentage  of  this  altruism  is  happily  in  the 
composition  of  us  all,  it  is  a  fact  that  the  possession  of 
properly  educated  and  enlightened  self-interest  is  a 
necessary  ingredient  in  the  successful  man,  and  may  be 
used  to  the  particular  and  the  general  benefit  with  no 
sacrifice  of  ideals. 

Research— Practice  and  Politics. 
These  questions  are,  or  should  be,  of  more  particular 
interest  to  the  electrical  industry  than  toi  many  other  of  the 
commercial  activities  of  the  country,  for,  while  like  many 
other  industries,  we  are  faced  with  specific  problems  of 
manufacture   and    construction,    these   problems   are    more 


closely  related  than  in  most  other  case®  to  pur©  science  and 
mathematics,  and  on  the  other  side  to-  those  economic  and 
social  questions  which  are  politics  in  the  best  sense  of  the 
teiTU.  If  there  we  can  find  the  proper  place  which  research 
should  play  .in  the  development  of  industry  we  shall  not 
onl}'  be  solving  O'Ur  own  problems,  but  providing  an  answer 
to  a  very  much  more  general  and  important,  question. 
The    Qualities    Required. 

Such  a  problem  demands  the  assistance  of  the  best 
intellects  of  the  couutiy.  It  demands  consti-uctive  ability, 
knowledge  and  grasp  of  affairs,  keen  perceptio'U  of  values 
and  idealism — in  a  word,  it  requires  all  those  qualities 
which  are  essential  of  successful  leadership.  These  are  the 
men  who  are  required  to  conduct  the  research  which  is  so 
necessai-y  to  the  proper  development  of  electrical  enginee.r- 
ing,  but  to  do  this  they  must  be  assured  of  a  position  which 
is  at  once  the  reward  of  good  work  and  an  incentive  to'  still 
greater  endeavo'Ur. 

The    Status   of  the    Research    Worker. 

For  reasons  which  we  have  outlined  above,  a  status  of 
this  kind  has,  except  in  exceptional  instances,  not  yet  been 
conferred  upon  the  research  worker.  Not  do  we  think  it 
ever  will  be'  in  quite  the  form  that  exists  in  the  couimercial 
world.  The  question  of  remuneration  of  research  workers 
has  recently  been  examined  in  this  country,  and  a  demand 
has  been  made  that  the  worker  should  be  directly  com- 
pensated for  the  fruits  of  what  he  does  in  this  way.  The 
demand  contains  a  fallacy  unl6.ss  it  is  equally  deananded 
that  no  research  worker  should  be  paid  until  the  research 
is  successful — quite  another  and  a  much  less  popular 
proposition. 

Research    and   Public    Interest. 

In  this  conuectio'n  it  is,  we  think,  necessary  first  of  all 
to  establish  that  all  research  is  in  the  public  interest,  and 
that  ultimately  its  O'bject  is  simply  to  increase  the  sum  of 
human  knowledge.  This  is  not  to  say  that  a  finn  which 
through  its  research  laboratory  devises  and  develops)  a 
patentable  invention  is  not  entitled  to  the  fruits  of  its 
enterprise.  That  it  is  so  entitled  is  recognised  in  the  patent 
law.  But  at  the  same  time  such  an  invention  is  of  even 
more  general  than  individual  benefit.  The  firm  may  gain 
large  sums  of  money  for  itself,  but  at  the  same  time  it  will 
save  evein  larger  sums  to  the  public. 

This  statement  is  equally  true,  however  remote  from 
practical  application  the  invention  may  seem,  for,  as  we 
have  often  pointed  out,  the  divisio'n  between  the  theoretical 
and  practical  fields  of  research  is  so  shadowy  and  ill-defined 
that  no  O'Ue  can  say  at  what  instant  an  abstract  research 
may  develop  into'  an  important  practical  application.  In 
electrical  industry  there  are,  of  course,  many  examples 
of  this. 

More    and    More    Research. 

These  arguments  all  go  to  prove  the  need  for  more  and 
ever  more  research  conducted  by  the  best  minds  in  the 
industiy,  and  directed,  if  it  be  thought  essential,  to  the 
development  of  a  particular  firm.  At  the  same  time,  the 
Universities  must  be  assisted  from  the  industry  generally 
to  carry  out  investigations  into  more  fundamental  matters, 
and  to  do  so  in  the  closest  relation  with  the  various 
industries  concerned . 

Such  a  policy  it  is  obvious  requires  above  eveiything 
money.  Money  to  assist  the  Universities  in  the  way  we 
have  described.  Money  to  conduct  private  researches. 
Money  to  pay  research  workers.  Money  to'  put  the  results 
of  the  reseaixhes  to  the  best  use.  But  it  will  all  be  money 
well  spent.  * 
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THE    LONDON    TOLL    EXCHANGE. 

Improving  Telephone  Communication  in  the  Home  Counties. 


The  shortconiings  of  the  British  tolcpliono  system  antl  the  alleged 
negligences  of  those  responsible  for  its  administration  are  made  the 
subject  of  so  much  comment  that  it  is  quite  a  relief  to  turn  to  the 
brighter  side  of  the  picture  and  to  chronicle  a  develojiment  which 
should  do  much  to  improve  telephone  communication,  not  only  in 
London,  but  in  the  area  immediately  surrounding  it.  We  do  this 
with  all  the  more  pleasure  as  we  have  never  been  among  those  who 
found  the  Post  Oflice  wrong,  whatever  they  did.  and  have  always 
had  much  sympathy  with  the  engincciing  department  in  their 
struggle  with  almost  overwhelming  difficulties. 

Giving   a    "No-Delay"    Service. 

The  particular  development  in  ciuestion  is  a  new  exchange  of  a 
special  kind.  Until  the  middle  of  last  month  only  those  subscribers 
in  the  incgularly  shaped  London  area  who  wished  to  speak  to  other 
subscribei-s  in  that  area  were  given  what  is  officially  called  a  "  no- 
delay  "  service,  that  is  to  say,  the  answering  operator  proceeded 
at  once  to  put  the  call  through.     A  subscriber  wishing  to  speak  to 


Geriard  or  (  ity.  not  only  causing  delay,  but  increasing  the  congestion. 
This  will  no  longer  be  necessary  as  these  exchanges  will  all  be 
connected  to  the  Toll  exchange,  so  that  calls  can  be  dealt  with  with 
a  minimum  of  delay. 

Much    New    Work    Required. 

This  development  has,  of  course,  necessitated  a  large  amount  of 
new  work  as  well  as  a  rearrangement  of  existing  methods.  This 
applies  particularly  to  the  cable  system,  where  to  cope  sufficiently 
quickly  with  the  new  traffic  it  has  been  necessary  to  put  in  hand 
six  new  main  luiderground  cables  to  provincial  distributing  points, 
so  that  each  provincial  exchange  shall  have  direct  communication 
with  '"  Toll  "  over  a  sufficient  number  of  circuits  to  render 
'"  no-delay  "  working  jwssible. 

Operating    Details. 

There  are  CCK)  circuits  incoming  at  the  Toll  exchange  from  the 
local  exchanges  in  the  London  area.     These  terminate  on  sixty 


Fi.i     1.      Arp.u:Ai 


.kXD  PciWER  Plant  at  thk.  Loxix'x  Tuli,   I^xchaxce 


another  subscriber  outside  the  area,  however  short  tlig  distance 
might  be.  had  to  call  uj)  the  trunk  exchange  and  go  through  all 
the  formula  which  is  inseparable  from  the  procedure  of  recording 
the  calls  there  for  comjjletion  in  turn  with  others  waiting.  The 
Toll  exchange  alters  this.  All  call.s  initiated  within  approximately 
twenty-five  miles  of  London  to  other  subscribers  on  any  exchange 
in  the  same  area  will  pass  through  the  Toll  exchange.  This,  of 
course,  excludes  purely  local  calls,  which  will  continue  to  be  dealt 
with  as  at  pres<?nt.  The  result  is,  as  will  be  seen,  that  not  only  will 
the  work  on  the  trunk  exchange  fwliich  still  remains  in  operation  for 
long  distance  calls>  be  lightened,  but  the  traffic  on  certain  of  the 
larger  London  exchanges  will  be  reduced.  At  the  same  time  a 
Ijetter  senice  will  be  given  to  subscriljers  who  desire  sliort 
"  tixmk  calls"  or  "toll"  calls  as  they'^re  now  called. 
The  reason  for  this  is  as  follows  : 

How    the    Exchange    Works. 

Until  recently  a  subscriber  who  wnshed  to  sjicak  iioni  a  small 
exchange  like  Hendon  to  another  small  exchange  like  Hainham, 
hail  to  be  connected  through  one  or  more  larger    exchanges,  e.g.. 


positions  called  control  positions.  The  term  '  control ""  means 
that  the  Toll  exchange  operator  at  a  control  position  will  be 
responsible  for  making  out  the  tickets  for  the  charges  involved, 
and  for  supervising  and  clearing  the  lines  on  both  sides.  Lines 
outgoing  to  the  provincial  exchanges  are  multiplied  once  in  every 
six  panels  throughout  the  Toll  exchange.  The  junction  lines  out- 
going to  the  London  exchanges  are  also  similarly  mutiplied.  The 
total  multiple  capacity  is  'M\  linos  in  each  case.  By  means  of  the 
outgoing  multiple  to  "the  London  exchanges  a  control  operator  is 
able  to  complete  a  "  delayed  "■  call,  that  is  to  say  a  call  which,  for 
any  reason  e.g.  excessive  traffic  over  a  particular  route,  has  had 
to  be  dealt  with  a.s  a  "  rcvertive  "  call  on  the  ordinary  trunk 
principle  In  eases  where  there  is  delay  on  any  particular  route, 
incoming  calls  for  that  route  are  taken  to  a  special  position,  where 
thev  aredealt  with  in  turn. 

The  circuits  coming  into  the  Toll  exchange  from  the  provincial 
exchanges  in  the  Tpll  area  will  terminate  at  si)ecial  "  incoming  " 
positions,  over  which  the  outgoing  Toll  circuits  as  well  as  the  junction 
circuits  to  the  London  exchange  will  be  multiplied.  It  will  thus 
be  possible  for  calls  between  provincial  exchanges  in  the  Toll  area 


October  21,  1921 


The   Electrician. 


)11 


Fig.  2. — General  View  op  Switch  Eooji  with  Desks. 


to  be  completed  tlirough  the  Toll  exchange,  as  well  as'calls  incoming 
from  provincial  exchanges  to  London  exchanges.  These  calls  will 
be  controlled  in  each  case  at  the  provincial  exchange  at  which  tlie 
call  operates.     The  calls  will  be  charged  for  periods  of  three  minutes. 


but  no  limit  will  be  placed  on  the  length  of  the  call  provided  the 

general  service  is  not  interfered  with.  »  ■^; 

A  provincial  subscriber  desii-ing  a  long-distance  trunk  call  will  be 

connected  tlirough  both  the  Toll  and  Trunk  exchanges.     In  such 


F\r,.  3. — Three  Positions  on  Switchboard,  Showing  Concentration  Switches. 


612 


The  Electrician. 


October  21,  1921 


a  case  trunk  woikiiif^  will  obtain.  The  Trunk  exchange  operator 
will  record  the  call  which  will  then  become  "  revertive/'  being 
finally  set  up  b\-  the  Trunk  exchange  over  a  junction  line  incoming 
at  the  Toll  exchange  from  the  Trunk  exchange.  Incoming  trunk 
calls  will  be  dealt  with  in  the  same  way  at  three  special  positions  in 
Toll  exchange. 

Traffic  in  the  inner  London  area,  i.e.,  up  to  a  distance  of  about 
ton  miles  from  Charing  Cross,  will,  of  cour.se,  be  unaiTected  by  this 
change  in  working,  except  in  so  far  as  indirect,  but  none  the  less 
important,  improvements  in  obtaining  .a  quicker  service  result. 

Technical    Details. 

The  electrical  equipment  of  the  Toll  exchange  in  general  follows 
standard  Post  Office  practice,  with  such  modifications  as  are  necessary 
owing  to  the  peculiar  working  arrangements  adopted.  As  will  be 
gathered  from  what  we  have  said  above,  the  working  of  this  exchange 
will  differ  from  that  of  a  Trunk  exchange  in  that  a  minimum  of 
clerical  work  will  be  required  from  the  operators.  On  the  other 
hand,  it  will  differ  from  the  ordinary  local  exchange  in  that  there 
are  no   '"  A  "  positions,  i.f.,  no  subscribers  are   duectly  connected 


room,  which  contains  two  complete  batteries,  each  with  a  capacity 
of  1  750  All. at  the  10-hour  discharge  rate  for  operating  the  exchange 
lamp,  signals,  and  operators'  telephones,  and  with  an  8  \  extension 
of  300  Ah  capacity.  This  extension  is  necessary  in  order  that  a  total 
voltage  of  ."JO  for  signalling  to  the  distant  exchanges  may  be  secured 
in  the  connecting  cord  circuits. 

The    Switchroom. 

Turning  to  the  switchroom — a  geneial  view  of  which  is  given  in 
Fig.  2  and  a  close-up  view  of  three  positions  on  the  switchboard  in 
Fig.  3 — it  will  be  noticed  that  this  is  on  two  floors.  The  main 
board,  which  is  on  the  lower  floor,  is  of  semicircular  shape,  and  within 
the  semicircle  are  contained,  as  will  be  seen  in  Fig.  2,  accommoda- 
tion for  the  monitors  and  supervisors'  desks  {see  Fig.  4).  The 
remaining  portion  of  the  switchboard  can  be  seen  on  the  extreme 
right  of  Fig.  2  in  the  gallery.  The  whole  of  tliis  part  of  the  exchange 
is  lighted  naturally  from  above  during  the  day  time,  and  is  provided 
with  the  modern  fittings  of  the  Benjamin  Fllectric  Compajiy's  well- 
known  make  for  use  during  the  dark  hours.  A  further  electric 
fitting,  as  will  be  seen  in  the  photograph,  is  the  thirteen  electric 
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to  the  exchange.  The  other  modifications  will  ajipear  fiom  our 
description,  but  may  be  summarised  in  the  statement  that,  for 
economy  in  traffic  working,  special  methods  have  been  taken  to  con- 
centrate the  lines  on  to  a  few  positions  during  the  less  busy  hours. 

Power   Plant. 

The  power  plant  for  operating  the  exchange  consists  of  two  13  ii.P. 
Crompton  motor  geneiators,  which  are  supplicrl  from  the  City  of 
London  Electric  Lighting  Company's  mains  with  direct  current 
at  44(1  \ .  and  deliver  direct  current  at  22  to  30  V  for  operating  the 
switchboard  for  the  operators'  instruments  and  for  signalling  to 
distant  exchanges.  These  sets  are  controlled  by  a  switchboard 
manufactiucd  by  the  Park  Royal  Engineering  Company. 

As  is  usual,  the  cable  racks  are  situated  in  the  basement  of  the 
exchange,  and  here  are  also  to  be  found  the  necessary  fuses  and 
lightning  arresters,  which  are  fitted  to  all  incoming  wires  in  accoid- 
ance  with  standard  practice.  From  these  incoming  (^able  racks 
connection  is  made  through  an  intermediate  fianie  to  the  outgoing 
junction  and  outgoing  jirovincial  multij)Ics  and  to  the  incoming 
junction  and  provincial  incoming  terminations.  A  view  of  tho 
motor  generators  with  the  control  gear  and  the  cable  racks  is  shown 
in  Fig.  1. 

Adjacent  to  this  power  plant,  also  in  the  basement,  is  the  battery 


clocks,  as  accuiate  time  is  obviously  of  imjiortancc  in  a  telephone 
exchange. 

Exchange    Positions. 

Dealing  in  more  detail  with  the  positions  on  the  switchboard, 
tho.se  numbered  1,  2  and  3  are  the  incoming  plug-ended  junctions 
coimected  to  the  London  Trunk  exchange  for  dealing  with  incoming 
distance  calls.  A  diagram  of  these  positions  is  shown  in  Fig.  o. 
These  are,  of  course,  used  for  dealing  with  calls  from  an  exchange 
such  as  Manchester,  the  calls  from  which  are  still  dealt  with  through 
the  London  Trunin  exchange  to  a  ])lace  like  St.  Albans,  which  is  now 
in  the  Toll  exchange  area.  The  wiring  of  these  jiositions  is  some- 
what similar  to  that  upon  positions  accommodating  junction 
circuits  incoming  from  the  Trunk  exchange  at  a  standard  C.B. 
exchange,  but  as  the  Toll  exchange  cord  circuits  do  not  provide 
for  central  battery  speaking,  it  is  possible  to  use  comparatively 
high  resistance  (200  0)  relays  and  retards  for  feeding  the  signalling 
current  to  the  cord  circuits  (.sec  Fig.  6). 

The  novel  feature  of  the  exchange  is,  however,  to  be  found  on 
positions  4  to  63,  which  accommodate  tlie  600  incoming  circuits 
from  the  London  exchanges.  These  circuits  terminate  on  jacks, 
ten  per  position,  it  is  not  practi<able  for  more  than  ten  to  be 
dealt  with  by  an  operator  at  one  of  these  positions  on  account  of 
the  fact  that  she  has  to  act  as  the  control  operator,  as  already 
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mentioned.     Groups  of  ckcuits   inconiint;   on   these   positions   are  on  the  Toll  positions  Xos.  64  to  93.     The  concentration  positions 

concentrated  at  night  time,  or  at  times  when  the  load  is  light,  on  are  Xos.  59  to  68. 

positions  4  to  23.     The  concentration  is  effected  by  means  of  thi'ow-  The   method  of  dealing  with   a  call   outgoing  from   a  London 

over  switches.     These  may   be  seen  in  the  illustration   (Fig.   3).  exchange  is  somewhat  different  from  the  manner  in  wliich  an  out- 
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Fuse  R-C,  1 -2  Amps 
1  per  Cord  Ccts. 


Fig. 


T022V, 
-Diagram  of  Position  fok  Dealing  with  Incoming  Tkunk  C.\lls. 


Duplicate  jacks  and  lamps  for  the  lines  which  are  to  be  concen- 
trated are  fitted  on  the  concentration  positions.  These  are  wired 
in  parallel  with  the  jacks  and  lamps  on  the  ordinary  day  positions. 
The  thi'owmg  over  of  the  concentration  switches  on  the  orduiary 
and  concentration   positions  transfers  the   lamp  signal   from   the 


going  call  from  a  provincial  exchange  is  dealt  with.  Calls  outgoing 
from  a  provincial  exchange  are  controlled  by  the  operators  at  the 
provincial  exchange,  but  calls  outgoing  from  London  exchangea 
are  controlled  at  the  Toll  exchange.  In  the  case  of  a  call  outgoing 
from    a   provincial    exchange,    clearing   signals    from    the    distant 
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Fig.  0. — Diagram  of  Jack  Circuits  from  Incoming  Provincial  Exchanges. 
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normal  position  to  the  position  on  which  the  circuit  is  concentrated. 
Fig.  6  shows  the  wiring  of  the  switches,  Similar  switches  are 
provided  for  concentrating  groups  of  lines  incoming  from  the 
provincial  Toll  exchanges  duiing  the  less  busy  hours  of  the  day 
and  at  night  time.     These  lines  are  accommodated  for  day  working 


subscriber  are  arranged  to  pass  the  Toll  exchange  and  to  appear  at- 
the  originating  exchange,  but  in  the  case  of  calls  controlled  at  the 
Toll  exchange,  that  is  to  say  calls  outgoing  from  the  London 
exchanges,  the  clearing  signals  from  the  distant  subscriber  are 
received  at  the  Toll  exchange.     A  slightly  varied  arrangement  of 
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apparatus  is  neccssaiy  on  tliis  account.  Tliis  consists  in  the 
fittinf;  of  30  O  relays  in  the  sleeve  circuits  of  the  terminating  jacks 
in  the  case  of  circuits  incoming  from  the  London  exchanges,  and 
2  OW  O  relays  in  tlie  sleeve  circuits  of  the  terminating  jacte  in  the 
case  of  circuits  incoming  from  tlie  provincial  exchanges,  as  indi- 
cated in  the  illustration  (Fig.  6).  If  a  30  0  relay  is  placed  in  the 
sleeve  circuit,  an  insensitive  control  relay  in  tire  cord  circuit  (Fig.  7) 
will  operate,  and  the  operation  of  this  relay  will  prevent  the  clearing 
signal  from  the  distant  subscriber  passing  the  Toll  operator.  If 
a  2  000  O  sleeve  relay  be  installed,  however,  its  high  resistance 
«-ill  prevent  the  insensitive  control  relay  in  the  cord  circuit  from 


Answering 


estimated  as  about  seven  to  eight  years,  when  a  permanent  Toll 
exchange  will  be  provided,  to  seive  an  extended  area  within  a  ten  to 
sixty  mile  radius. 

The  general  arrangements  for  trunk  and  junction  traffic  would 
then  be  :  (a)  Traffic  to  other  exchanges  within  the  ten  mile  area 
(exclusive  of  that  dealt  with  over  direct  junctions)  will  circulate  via 
the  Tandem  exchange.  ;  (6)  traflic  to  exchanges  outside  the  ten 
mile  area,  but  within  a  sixty  mile  area,  will  circulate  via  the  Toll 
exchange  •  (c)  traffic  t©  exchanges  outside  a  radius  of  sixty  miles  will 
circulate  via  the  Trunk  exchange. 

The  difficulty  experienced  by  the  Post  Office  in  obtaining  supplies 
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-Diagram  of  Cord  Relay  Circuit. 


operating,  and  this  will  allow  the  clearing  signal  from  the  distant 
subscriber  to  pass  the  Toll  exchange  and  to  reach  the  originating 
exchange. 

Group  Testing  for   Disengaged  Outgoing  Junctions. 

The  means  whereby  a  Toll  exchange  operator  tests  for  a  dis- 
engaged outgoing  junction  deserve  attention.  Manifestly,  with 
large  groups  of  lines,  considerable  time  will  be  spent  in  finding  a 
disengaged  jack  in  the  ordinaiy  way.  To  obviate  tliis,  the  junction 
jack  strips  are  divided  into  groups  of  five,  the  first  jack  in  a  group 
being  used  solely  as  a  testing  jack.  The  bush  of  this  jack  is  fitted 
with  a  metal  peg  having  a  concave  head,  and  this  affords  a  very 
convenient  way  of  making  the  engaged  test  by  connecting  the  tip 
of  the  plug  to  the  concave  surface  of  the  metal  peg.  If  an  operator 
tests  upon  this  metal  peg  and  receives  the  click,  she  knows  that  the 
succeeding  foirr  jacks  are  all  engaged,  and  at  once  makes  a  similar 
test  upon  the  first  jack  of  a  second  group.  If  now  she  does  not 
receive  the  engaged  click  signal,  she  knows  that  there  is  at  least 
one  disengaged  jack  in  that  group  of  four,  and  tests  individually 
until  she  finds  it.  By  this  means  much  time  is  saved.  The  whole 
of  the  exchange  equipment  was  manufactured  to  Post  Office  designs 
by  the  Western  Electric  Company. 

Future    Policy. 

As  regards  the  future  policy  to  be  followed  in  handling  telephone 
traffic  other  than  that  of  a  purely  local  character,  it  should  be  stated 
that  the  Toll  exchange  and  the  arrangements  above  described  are 
reganled  by  the  Post  Office  as  being  of  a  temporary  character 
only. 

It  will  be  readily  vmderstood  that  the  scheme  could,  with  advan- 
tage, be  made  to  include  the  greater  London  junction  traflic.  It 
has  not,  however,  been  possible  to  do  this  up  to  the  present. 
Such  a  course  would  permit  of  economies  l)eing  effected  in  the  pro- 
vision of  line  plant,  since  the  traffic  now  tlealt  with  on  small  groups 
of  direct  junction  circuits  between  certain  outlying  exchanges  could 
be  concentrated  in  large  groups  connecting  the  Toll  exchange 
and  the  outlying  exchange. 

The   Tandem   Exchange. 

Furtherenquiry  into  the  matter  led  to  the  following  conclusions  : 

(1)  That  the  through  junction  traffic  for  greater  London  could, 
with  advantage,  be  dealt  with  at  a  separate  exchange  to  be  called  the 
Tandem  exchange. 

(2)  That  the  Tandem  exchange  should  take,  in  addition  to  the 
London  through  junction  traffic,  the  traflic  incoming  to  the  London 
ten  mUe  circle  from  the  more  important  provincial  exchanges, 
including  many  of  the  exchanges  in  the  present  Toll  area. 


(3)  That  the  present  Toll  scheme  will  be  in  use  for  a  period 
of  exchange  equipment  to  relieve  the  congested  post-war  state  of 
the  telephone  service  is  illustrated  by  the  fact  that  tlie  Toll  exchange 
has  just  been  opened,  and  is  still  not  quite  completed,  although  it 
is  a  small  exchange  of  little  more  than  2  000  Toll  and  junction  lines, 
and  was  ordered  in  the  year  1919  from  the  largest  firm  of  telephone 
equipment  manufacturers  in  the  world,  the  Western  Electric 
Company. 

More  Electricity  Inquiries. 

After  an  interval  of  three  months  the  ELECTRicrry  Com- 
missioners ivill  resume  next  month  their  inquiries  into  the  organisa- 
tion of  electricity  su]iply  in  the  districts  provisionally  determined 
by  them.  Already  five  local  inquiries  have  been  held  and  in  two 
cases  decisions  (West  Lancashire  and  North  Wales)  have  been 
given. 

The  next  inquiry  will  be  opened  at  Birmingham  on  the  15th  prox., 
when  the  position  in  the  South  West  Midlands  will  be  investigated. 
A  scheme  has  been  submitted  jointly  by  Birmingham  Corporation 
and  the  Shropshire,  Worcestershire,  and  Staffordshire  Eleetiic 
Power  Company  for  effecting  an  improvement  of  the  existiny 
organisation  for  the  supply  of  electricity  in  the  district  and  for  the 
formation  of  a  Joint  ('omiuittee.  A  preliminary  scheme  has  also 
been  .submitted  by  the  Corporation  of  Worcester  for  effecting  an 
improvement  of  the  existing  organisation  for  the  supply  of  electricity 
in  the  county  and  City  of  Worcester. 

Repiesentations  or  objections  with  regard  to  the  schemes  should 
be  addressed  to  the  Secretary,  Electricity  Commission,  Gwydyr 
House,  Whitehall,  London,  S.W.  1,  not  later  than  the  1st  prox. 

The  impiiry  in  the  'North  East  Midlands  Electricity 
DiSTinCT  will  lie  held  at  the  Town  Hall,  Sheffield,  on  the 
29th  November  ond  following  days,  info  a  scheme  which  has  been 
submitted  by  the  Corpoiation  of  Sheffield  for  improving  the  existing 
organisation  for  the  sup])ly  of  el<'<  tricity  in  the  district  and  for  the 
formation  of  a  Joint  Elecfriiity  Authority.  There  is  a  good 
deal  of  opposition  by  interested  local  authorities.  Though  Sheffield 
Corporation  is  (he  only  aullioiity  which  has  submitted  a  definite 
scheme,  the  Yorkshire  IClcctric  Power  Company,  part  of  whose 
area /)f  su])ply  is  within  the  district,  have  made  representations 
in  regard  to  their  position  as  they  did  in  the  ca.sc  of  the  Aire  and 
Calder  (West  Puding)  District.  If  the  Sheffield  proposals  be 
accepted,  the  area  will  conijirise  part  of  Derbyshire  (inchiding 
Chesterfield,  Baxton,  Bakewell,  &c.);  part  of  Lincolnshire  (inchiding 
Barton-on-Humber,  Brigg,  Crowlc,  Gainsborough,  &c.)  ;  part  of 
Nottinghamshiie  (incliuliiig  Retford  and  Worksop)  ;  and  part  of 
Yorkshire  (including  Sheffield,  Ilothcrham,  Doncaster,  &c.). 
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Interference   with   Communication   Circuits. 


In  the  electrification  of  a  railway  one  of  the  chief  problems  is  the 
determination  of  the  measures  necessary  for  preventing,  as  cheaply 
as  possible,  intolerable  interference  with  communication  circuits. 
Consequently  the  Austrian  St'ate  Railway  and  Telegrajih  Adminis- 
trations took  up  this  matter  at  an  early  date,  and  as  soon  as  certain 
schemes  began  to  mature  imdertook  to  carry  out  a  series  of  experi- 
ments on  the  Mittenwald  Railway.  These  were  carried  out  in 
1914  and  1919,  in  conjunction  with  certain  firms. 

How  a   Po^ver   Affects   a    Communication   Circuit. 

A  communication  circuit  can  be  disturbed  bj-  a  jiower  circuit  in 
tlu'ee  ways ;  by  electrostatic  induction,  by  electromagnetic 
induction,  and  by  conduction  currents.  Electrostatic  interference  is 
generally  produced  by  liigh-tension  hues  only,  and  may  become 
very  unjjleasant  even  in  telephones  with  metallic  (i.e..  two-wiie) 
circuits.  Most  telephonic  disturbances  are  therefore  due  to  .this 
cause.  MetaUio  telegraph  circuits  are  almost  insensible  to  this 
influence. 

Interference  due  to  electromagnetic  induction  on  the  other  hand 
is  produced  mainly  in  all  communication  circuits  with  earth  return 
which  run  along  the  track.  Here  the  troubles  may  also  be  produced 
by  low-tension  power  circuits,  and  they  are  particularly  prominent 
where  the  earth  is  used  as  return  for  the  jjower  current.  Since 
most  telegraph  circuits  stUl  use  earth  returns,  most  disturbances 
produced  in  telegraphs  by  alternating-current  railways  belong  to 
this  group. 

The   Genesis   of  Conduction    Currents. 

Conduction  currents  may  arise  either  from  the  power  line  itself  or 
from  the  earth  current.  Disturbances  from  tliis  cause  aisually 
occur  in  conjmietion  with  disturbances  from  electrostatic  or 
electromagnetic  induction,  and  can  generally  be  easily  avoided  by 
taking  a  certain  amoimt  of  care. 

The  investigations  on  the  Mittenwald  Railway,  described  in  this 
article,  dealt  mainly  with  the  two  groups  of  interference  caused  by 
electrostatic  and  electro-magnetic  induction.  For  the  experiments, 
a  double-wire  line  was  hung  on  the  jjosts  supporting  the  overhead 
conductor  along  the  section  Leithen-Reith-Seefeld,  5'6  km,  in 
length.  In  this  section  the  50000  V  transmission  lines  were 
supported  by  the  same  poles.  The  two  experimental  wires  wei-e 
4  m.  above  the  rail-head,  and  were  crossed  every  150  m.  In  addi- 
tion observations  were  also  made  on  the  service  telephone 
conductor  of  the  railway,  on  one  of  the  State  telegraph  lines  from 
Innsbruck  to  Scharnitz,  and  on  a  railway  telegraph  cable, 
1  '94  km.  long,  laid  along  the  track. 

Electrostatic   Effects. 

The  electrostatic  effects  were  naturally  the  most  jironomiced  in 
the  experimental  line.  With  a  pressure  of  17  000  V  in  the  overhead 
conductor  and  the  transmission  line  cut  out  of  circuit,  the  charging 
pressure  in  the  experimental  hne  to  earth  was  3  350  V.  On  earthing 
one  of  the  experimental  wu-es  the  pressure  in  the  other  sank  to  two- 
thirds  of  this  value.  The  efiect  of  the  50  000  V  transmission  hne, 
which  was  8  m.  above  the  rail-head  and  immediately  over  the 
experimental  line,  was  relatively  small,  and  uidueed  a  charging 
pressure  of  only  335  V.  The  pressiu-e,  however,  rose  rapidly  when 
the  balance  in  the  transmission  line  was  disturbed.  For  instance, 
earthing  a  phase  of  the  transmission  line  raised  the  charging  pressure 
in  the  experimental  hne  to  1  650  V  ;  cutting  out  a  phase  raised  the 
pressure  to  2  550  V. 

The   Effect   of   Earthing. 

If  a  communication  circuit  subjected  to  electrostatic  influence 
is  earthed,  a  capacity  current  i^^'l-rJCV  will  flow  from  it  to 
earth,  where  /  =  frequency,  C  =  capacity  of  communication 
circuit  to  earth,  and  V  =  charging  pressure  in  the  insulated 
communication  circuit.  In  one  wire  of  the  experimental  line 
Reith-Seefeld,  this  cuixent  reached  a  maximum  of  8 '5  niA  when 
the  other  wire  was  insulated,  and  6-5  mA  when  it  was  earthed. 
The  current  is  independent  of  the  earth  resistance,  when  tliis  is 
small  compared  with  l/{27r/C').  Much  liigher  currents,  up  to 
140  mA,  were  measured  when  the  line  was  earthed  tlirough  a  spark 
gap.  Oscillograms  showed  that  during  one  cycle  of  the  pressure  in 
the  power  circuit  several  discharges  occurred,  the  number  depending 
on  the  ignition  pressure  across  the  gap.  The  large  current  in  the 
spark  discharge  is  due  to  the  fact  that  a  strong  charge  becomes 
possible,  if  the  earth  resistance  is  small,  because  before  each  dis- 
charge the  pressure  must  rise  to  the  ignition  pressure.  On  the 
contrary,  earthing  direct  through  a  low  resistance  keeps  the  charging 
pressure  about  zero,  so  that  a  large  charge  cannot  collect  and  con- 
sequently only  a  small  eunent  can  flow. 

Distortion    of   the    Current   Curve. 

The  charging  pressure  in  the  insulated  line  has  a  similar  shape  to 
that  in  the  power  hne ;  on  the  other  hand,  with  direct  earthing,  the 

»  From  a  lecture  by  L.  Truxa,  reported  in  Zeitschrift  des  Osterr. 
Ingeniear-imd  Architekten-Vereines,  vol.'73,  p.  149. 


capacity  current  is  proportional  to  the  frequency  (see  the  above 
formula),  so  that  the  harmonics  are  corresponduigly  more  pro- 
nounced than  in  the  pressure,  and  the  current  curve  becomes 
very  distorted  compared  with  the  pressure  curve.  Oscillograms 
revealed  a  strong  eleventh  harmonic  in  the  capacity  current  in  the 
experimental  line,  and  the  peaked  shape  remamed  unaltered  so  long 
as  the  power  luie  was  miloaded.  As  soon,  however,  as  a  tram  passed 
over  the  section,  a  harmonic,  corresponding  to  the  speed  and  the 
number  of  slots  in  the  motors,  was  superposed  on  the  current 
curve,  which  at  times  made  the  original  shape  unrecognisable. 
Usually  there  were  about  80  rijjples  per  cycle,  thus  yielding  (with  a 
fundamental  frequency  of  15)  a  frequency  of  about  1  200  cycles  per 
second — the  most  sensitive  region  of  the  telephone. 

Double-Wire    Circuit   Essential. 

In  the  present  stage  of  developments,  a  comnmnication  circuit 
near  to  a  high-pressui-e  cii'ouit  must  unquestionably  be  a  double-wire 
circuit.  In  such  a  circuit  the  charging  pressure  can  cither  be  left 
at  its  full  value,  in  which  case — if  this  exceeds  a  certain  magnitude 
— the  communication  circuits  must  be  erected  according  to  the  same 
rules  as  high-tension  circuits,  or  it  can  be  reduced  by  suitable  means. 
Both  possibihties  were  experimented  with.  With  the  full  chargmg 
pressure  in  the  communication  cu-cuit,  satisfactory  results  were 
obtained  with  both  telephones  and  telegi'aphs.  The  telephone 
service,  however,  was  very  sensitive  to  insulation  failures.  As 
devices  for  reducing  the  charging  pressure,  good  results  were 
obtained  with  earthing  resistances,  condensers  and  eartlung  coUs. 
It  was  found  that  ordinary  telephone,  telegi-aph  and  block  apparatus 
coidd  be  used  without  trouble  in  the  communication  line  when  the 
pressure  was  thus  reduced.  An  earth  in  the  hne  obviously  rendered 
speech  through  the  telephones  impossible.  When  the  pressure  is 
removed  from  the  installation  by  any  of  these  earthing  devices, 
aU  such  apparatus  must  be  balanced  to  prevent  capacity  currents 
flowing.  In  the  experimental  hne  Leithen  Reith-Seefeld,  if  the 
telephone  at  the  middle  station  Reith  was  connected  in  series  with  a 
branch  line  and  the  installation  m  Leithen  had  an  earthing  coil, 
then  the  interference  current  in  Reith  was  so  large  that  the  telephone 
bell  would  rmg  without  the  receiver  being  removed.  On  the  other 
hand,  if  the  equipment  was  in  perfect  order,  the  osciUograpli  would 
not  show  any  interference  current  in  the  balanced  apparatus, 
particularly  when  eartlung  resistances  or  coils  were  used. 

Disturbances    Due    to    Electromagnetic    Induction. 

Disturbances  due  to  electromagnetic  induction  can  be  rather 
easOy  overcome  with  metaUic  eommmiication  circuits.  By  care- 
fully crossing  the  two  ivu-es  the  induced  pressures  are  neutraUsed. 
Ajjparently  good  results  were  also  obtained  by  displacing  the  wires 
so  that  their  plane  was  in  the  direction  of  the  lines  of  force. 

The  inductive  effect  of  a  power  circuit  with  earth  return  on  a 
communication  circuit  with  earth  retirrn  was  very  great,  and  even 
such  cables  were  not  exempt.  The  efl^ect  increases  with  the  amount 
of  the  current  which  flows  through  earth.  In  an  alternating- 
current  railway,  usually  40  to  60  per  cent,  of  the  current  flows  m 
the  rails  and  the  rest  thi-ough  earth.  Accorduigly  telegraph 
lines  with  earth  return  and  anywhere  near  the  railway  were 
usually  affected,  though  in  some  cases  the  effect  was  too  mild  to  be 
disturbing. 

Measurements   of   Electromagnetic   Effects. 

Several  measurements  of  electromagnetic  effects  were  taken  with  a 
steady  short-circuit  current  of  48  \  in  the  overhead  line.  In  the 
conductor  (earthed  at  both  ends)  of  a  cable  1  '94  km.  long — between 
Iiuisbruck  West  Station  and  Hotting — an  induced  pressure  of  about 

6  V  was  measured,  in  \yhicli  the  pressure  drop  in  the  Innsbruck 
earth  was  included.  In  the  3'6  km.  experimental  hne  Reith-Seefeld, 
a  pressure  of  27  V  was  measured  in  a  wire  earthed  at  both  ends, 
which  includes  the  pressure  di'ops  at  the  earthed  points.  Further, 
the  inductive  effect  was  measured  in  the  State  telegraph  Ime  from 
Innsbruck  to  Scharnitz — 33  km. — with  a  current  of  48  A  in 
3'6  km.  of  the  overhead  conductor,  and  nothing  in  the  remainder.  The 
current  with  the  telegraph  line  earthed  at  Imisbruck  and  Scharnitz 
was  7  mA.  The  telegraph  wire  was  8  to  100  m.away  from  the  power 
line,  and  a  direct  influence  on  the  earths  w-as  therefore  out  of  the 
question.  When  the  overhead  conductor  between  Innsbruck  and 
Reith  carried  48  A,  the  current   in   the  telegraph  wire  remained 

7  mA  ;  but  when  earthed  at  Innsbruck  and  Reith  the  current 
rose  to  16  mA,  and  the  Morse  apparatus  could  no  longer  be  used. 
The  oscillogi'am  of  the  induced  current  was  a  pure  sine  wave. 

In  every  case  the  numerous  measurements  agreed  very  well  vrith 
calculations. 

The  experiments  proved  that  metaUio  (two-wire)  circuits  in 
cables  form  the  best  protection,  but  in  many  cases  other  solutions 
are  quite  satisfactory.  The  remedies. to  be  used  depend  on  local 
conditions.  The  experiments  have  revealed  the  manifold  diffieulties 
which  have  to  be  taken  into  account  and  have  assisted  in  developing 
ways  and  means  to  overcome  them. 
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The   Regulation   of  Electric   Steel   Arc   Furnaces   Using 

Movable  Electrodes. 


By    W.    G.    MYLIUS. 


The  regulator  wliich  has  been  chiefly  used  for  electric  furnaces 
hitherto  is  the  well-known  "  Step-by-Step  "  regulator,  due  to 
Thury.  The  objection  to  this  type  of  regulator  is  that  it  is 
necessarily  slow.  Other  types  have  the  general  disadvantage 
that  they  are  liable  to  overshoot  the  mark  and  therefore  to 
Ije  subject  to  hunting.  Tlie  regulator  here  described  is  rapid 
in  its  action,  and.  at  the  same  time,  is  so  designed  that 
hunting  is  eliminated. 

The  Principle  of  the  Regulator. 

The  principle  of  tlie  present  regulator,  which  is  now  being 
placed  on  the  market,  will  be  understood  by  reference  to  Figs.  1 
and  2.  The  two  sets  of  contacts  3  ami  4  (Fig.  1)  control  the 
electrode  operating  motors  through  the  medium  of  magnetically 
operated  contactors,  which  are  mounted  on  the  regulator  panel. 
Assuming  that  tlie  furnace  is  about  to  be  started,  an  inspection 
of  Fig.  1  will  show  that  neither  of  the  solenoids  on  the  main 
control  element  V  or  A  will  Ije  energised  while  the  main 
circuit-breaker  on  the  liigh  voltage  side  of  the  transformer  is 
open.  Under  these  conditions  the  two  springs  1  and  2  will 
hold  the  lever  in  a  horizontal  position,  maintaining  contacts 
3  and  4  open.     On  closing  the  main  breaker  a  potential  will 

230  VDC 
-\ToCoirtxtiirr^^^  ♦   » 


1 

fe/se 

^ 

Loiver 

'1 

s 

1 JUIP 

— c 

^~  Motor  Armature 

''^—■\Shi,nt  hiRld 

1. — Diagram  of  Control 
Element  Circuit. 


Fio.  2."Di.\oEAM  (IF  Elk 
TRODE  Motor  Circuit. 


be  immediately  created  between  each  electrode  and  the  shell 
of  the  furnace.  Voltage  coil  V  is  now  energised  and  pulls 
up  on  its  core,  closing  contact  3,  and  operating  the  electrode 
motor  in  a  direction  to  lowei-  the  electrode  continuously  and 
at  full  speed  until  it  makes  contact  with  the  bath.  As  the 
voltage  coil  is  connected  between  the  electrode  and  the  furnace 
shell,  its  current  will  be  shunted  and  it  will  become  de-energised 
the  instant  the  electrode  makes  contact  with  the  steel,  thus 
allowing  tlie  lever  of  the  main  control  element  to  return  to 
its  horizontal  position  and  open  the  motor  circuit.  As  no 
alternating  current  can  exist  in  any  electrode  until  two  or 
more  are  in  contact  with  the  bath,  current  coil  A  will  not  be 
energised  until  one  of  the  other  electrodes  is  lowered  a  sufficient 
distance  to  strike  the  bath.  As  soon  as  the  circuit  is  com- 
pleteil,  current  coil  A  becomes  energised.  Contact  A  is  thereby 
closed,  which  causes  the  electrode  motor  to  raise  the  electrode, 
thus  drawing  an  arc  to  the  bath.  The  sequence  of  operations 
is  similar  for  the  remaining  electrodes.  The  motor  continiies 
to  raise  the  electrode  until  the  voltage  between  it  and  the  bath 
increases  and  its  current  decreases  to  such  an  extent  that  the 
pull  of  coil  A  is  effuivalent  to  that  of  coil  V.  The  lever  will 
then  assume  a  horizontal  position,  o]>eiiing  the  motor  circuit. 
Any  disturbance  of  the  equilibrium  between  the  pull  of  coils  A 
and  V  due  to  the  variations  in  the  -.w-  will  cause  either  contact 
3  or  4  to  close,  thus  operating  the  electrode  in  a  direction 
to  compensate  for  the  disturbance. 

The  current-adjusting  rheostat  ('  is  connected  across  the 
current  transformer,  and  by  changing  its  position  the  value 
of  the  current  per  phase  for  a  given  current  in  the  current 
coil  of  the  element  can  be  altered  at  will  within  the  limits  of 
the  apparatus.  This  current  can  Ije  varied  approximately 
20  per  cent,  of  the  normal  value. 

Auxiliary  Contacts. 

Auxiliary  contacts  5  and  6  are  mechanically  attached  to,  but 
insulated  from,  the  magnetically-operated  contactoi-s  which 
control  the  electrode  motors.  Contact  5  closes  when  the 
"  lower  "    contactor    closes,    and    contact    6    closes    when    the 

raise  "  contactor  ojierates.  These  contacts,  thei-&fore,  shunt 
respectively  a  part  of  coils  A  and  Y,  and  after  the  lever  has 
been  moved  in  a  direction  to  operate  the  "  raise  "  contactor, 
the  corresponding  auxiliary  contact  will  close,  thus  shunting 
a  part  of  coil  A  and  tending  to  restore  the  lever  to  its  horizontal 
position.  If  the  change  in  pull  is  sufficient  to  allow  the  lever 
io  operate,  its  contacts  will  separate  and  allow  the  contactor 
•Abstract  of  a  \'a\tet  read  before  the  American  Elocti'o-chemical  Society. 


to  open.  If  during  the  time  that  the  contactor  was  closed  the 
motor  has  not  moved  the  electrode  a  sufficient  distance  to  adjust 
the  current  to  the  value  for  which  the  regulator  is  set,  the 
pull  of  coil  A   will  still   overbalance   that  of  coil  B,   and   the 

rai.se  "  contactor  will  again  close  contact  4.  A  vibrating 
condition  will  thus  be  set  up  between  the  control  element  and 
the  contactor.  If  the  current  per  phase  is  more  than  api)roxi- 
mately  15  per  cent,  on  either  side  of  its  normal  value,  the 
change  in  pull  on  short-circuiting  a  part  of  the  winding  on 
coil  .\  by  the  auxiliary  contacts  will  Ije  insufficient  to  allow 
the  core  to  drop.  The  contactor  will  therefore  remain  closed 
and  the  electrode  motor  will  operate  continuously  in  a  direction 
to  compensate  for  the  abnormal  current.  As  soon  as  the 
current  teaches  to  within  approximately  15  per  cent,  of  its 
normal  value  the  change  in  the  pull  on"  the  solenoid  A  when 
the  auxiliary  contact  5  closes  is  sufficient  to  allow  the  core  to 
drop  out  and  to  bring  the  lever  to  its  horizontal  position. 
Between  this  15  per  cent,  point  and  the  normal  value  of  the 
current  the  regulator  assumes  a  vibrating  condition,  and  the 
motors  are  subjected  to  a  series  of  impulses,  the  average  time 
the  motor  is  connected  to  the  circuit  being  a  function  of  the 
amount  the  furnace  current  deviates  at  any  particular  instant 
from  its  normal  value. 

Stages  of  Operation. 

There  are  two  distinct  stages,  therefore,  in  the  operation  of 
the  regulator,  one  being  the  continuously-running  stage  and 
the  other  the  vibrating  stage.  The  vibrating  feature  permits 
the  motors  to  operate  at  a  high  speed  until  the  current  in 
the  electrode  has  been  brought  back  to  within  15  per  cent,  of 
normal  (approximately),  when  the  speed  is  gradually  reduced 
to  zero.  High  speed  and  freedom  from  over-shooting  are  thus 
obtained. 

This  feature  is  of  great  importance,  since  with  previous  types 
of  regulators,  especially  with  the  elementary  contact-making 
ammeter  type,  there  exists  a  zone  of  considerable  extent  within 
which  the  regulator  will  not  respond.  This  great  lack  of  sensi- 
tiveness in  a  regulator,  together  with  the  congested  ammeter 
scale  on  low  power,  makes  it  so  difficult  to  balance  the  currents 
accurately  in  the  several  electrodes  that  it  is  quite  possible 
for.  an  electrode  to  get  down  into  the  batli  and  give  carbon 
to  ftie  metal  without  the  knowledge  of  the  nielter,  when  the 
furnace  is  being  run  on  low  power  awaiting  the  result  of  a  test. 

With  the  voltage  element,  as  embodied  in  the  new  regulator, 
it  is  impossible  for  an  electrode  to  run  down  into  the  bath, 
even  if  the  current  in  the  other  electrodes  fail.  For  example, 
if  the  electrodes  are  all  withdrawn  by  hand  control  and  one 
electrode  is  put  on  automatic  control,  it  will  descend  only 
until  the  electrode  makes  contact  with  the  liath. 

The  voltage  element  in  the  control  of  each  electrode  makes 
each  regulator  independent  of  the  others.  For  instance,  in  a 
three-phase  furnace,  operating  with  balanced  currents  in  the 
electrodes,  one  electrode  may  be  withdrawn  without  disturbing 
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Fio.  3. — Power  Ciin.svmption  Curve  of  Six-ton  HEBontiT 
Furnace,  controlled  by  New  Type  of  Reoclatob. 

the  equilibrium  of  the  other  two.  With  simple  current  regu- 
lators any  change  of  current  in  one  electrode  disturbs  both  the 
other  regulators. 

The  voltage  element  also  serves  as  a  no-volt  release.  The 
control  element  is  mechanically  balanced  with  all  power  off, 
so  that  both  main  contacts  are  open;  hence,  if  the  power  fails, 
the  control  levers  instantly  come  to  equilibrium  between  the 
main  contacts,  all  contactors  drop  out,  and  tlie  electrode  motors 
stop.     No  other  no-voltage  release  feature  is  necessary. 

Fig.  2  is  a  diagram  of  one  electrode  motor  circuit.  The 
working  of  the  regulator  may  be  judged  from  Fig.  3,  which  is 
a  typical  curve  taken  with  a  direct-acting  recording  w.itt- 
meter  on  a  six-ton  Heroult  furnace  melting  cold  scrap.  It 
will  be  seen  that  there  is  a  noteworthy  absence  of  high  cui-rent 
peaks. 
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Correspondence. 

THE    ETHICS    OF    MUNICIPAL    WIRING. 

T.,  the  Editor  of  THE  ELECTRICIAN. 
Sir  :  As.  one  of  tlie  London  municipal  electrical  engineers 
who  has  iiad  the  problem  of  the  best  method  of  dealing 
with  the  wiring  of  consumers'  premi&es  in  all  its  aspects 
before  me  for  the  past  eighteen  years,  I  am  of  opinion  that 
the  conclusions  which  you  arrive  at  in  regard  to  municipal 
wiring,  on  page  432  of  your  special  issue  of  Oct.  7,  1921, 
are  not  only  illogical,  but  against  the  best  interests  of  the 
electrical  industry. 

The  article  states:  "  It  is  not  equitable  for  a  local 
authority  to  enter  into  direct  competition  with  its  own  rate- 
payers." If  this  is  an  established  axiom,  then  it  may  be 
argued  that  local  authorities  in  Loudon  should  not  own 
elecbi-icity  supply  undertakiugs,  for  the  simple  reason  that 
they  are  in  competition  with  the  gas  companies,  who,  in 
eveiry  instance,  are  most  .substantial  ratepayers. 

If  your  views  are  generally  supported,  then,  in  my 
opinion,  you  would  hamper  the  development  of  municipal 
electricity  supply  by  not  allowing  the  same  freedom  of 
action  which  all  the  up-to-date  gas  companies  ha.ve  found  it 
necessary  to  possess,  i.e.,  to  be  in  a  position  to  deal  with 
evei-y  phase  of  the  gas  supply,  or,  in  other  words,  to  manage 
their  business  in  a  businesslike  way. 

In  the  early  years  any  ironmonger  was  good  enough  to 
be  a  gas-fitter,  but  now  all  gas  companies  managed  on 
business  lines  do  not  place  the  work  with  contractors ;  they 
carry  it  out  themselves — in  my  opinion,  the  only  proper 
and  logical  course  to  take. 

Generation  of  electricity  cannot  make  headway  unless  the 
distribution  is  sound,  and  neither  is  of  any  use  unless  the 
in&talla.tion  section  is  efficient.  If  the  "  installation 
section  "  (the  outlet  of  all  undertakings)  is  not  efficiently 
and  thoroughly  carried  out,  the  gas  interests  make 
headway. 

My  experience  for  many  years  past-  has  convinced  me 
that  no  installation  contractor,  unless  he  works  with  side- 
lines, can  put  in  installations  on  a  reasonable  margin  of 
profit  and  maintain  his  overhead  charges. 

The  statement  that  municipal  officials,  generally  speak- 
ing, only  take  up  this  work  to  avoid  absolute  stagnation 
is  again,  in  my  opinion,  a  libel  on  the  municipal  engineers, 
who  have  had  to  fight  so  hard  in  regard  to  the  development 
of  supply,  harassed,  as  they  are,  with  difficulties  in  raising 
capital  owing  to  short  loan  periods,  coupled  with  high  prices 
of  materials. 

It  is  stated  in  another  section  of  the  article  that  "  it  is 
to  the  credit  of  the  great  majority  of  borough  electrical 
engineers  that  they  are  not  in  favour  of  engaging  in  this 
kind  of  business,"  and  if  this  be  the  criterion,  then  the 
municipal  engineers  are  wanting  in  their  duties.  I  view 
it  as  my  duty  to  develop  the  electricity  supply  industry  in 
every  possible  manner,  and  the  best  aid  to  development,  is 
to  treat  the  installation  section  of  an  undertaking  as  a  vital 
adjunct. 

I  am  in  agreement  with  your  article  that  installation 
work  must  be  organised  on  business  lines,  but  my  own 
experience  is  that  the  stability  of  a  public  electricity  supply 
undertaking  is  infinitely  more  sound  if  every  phase  of 
development  is  dealt  with  by  the  supply  authority,  who 
cannot  have  any  interests  in  common  with  private  installa- 
tion contractors,  a  great  many  of  whom  are  limited  in  their 
.scope  for  lack  of  capital. 

In  the  past  we  have  been  compelled  to  employ  special 
officials  to  check  the  crude  woikmanship  of  the  installation 
contractor,  who  has  generally  finally  disappeared,  leaving 
a  record  of  high  charges  and  dissatisfied  customers  behind 
him. 

Sir,  I  would  remind  you  that  the  very  fine  organisarion 
of  the  gas  companies  can  only  be  reasonably  held,  and  the 
electricity  industry  develop,  when  the  opposing  supply 
authorities  are  enabled  to  meet  on  identical  conditions  of 
operation,  with  full  freedom  of  development. 

To    follow    the    advice   given    in    your    article    would    be 


disastrous  to  the  industry,  and  clearly  the  line  of  action 
which  the  gas  companies  wisely  scrapped  years  ago  is  one 
which  evei-y  electricity  supply  industiy  should  follow.  If 
it.  wishes  to  develop  it  must  be  organised  to  handle  any 
kind  of  house  or  factory  equipment,  and  the  best  assistance 
and  co-operation  should  exist  between  them  and  the  manu- 
facturers, who  might  leave  much  of  the  sales  work  to  the 
supply  authority,  and  devote  their  attention  to  supplying 
apparatus  which  can  hold  its  own  as  a  commercial 
proposition  with  our  opponents. 

If  you  can  put  me  on  to  any  firm  who  will  supply  me 
with  electric  cookers  for  hiring  at  2s.  6d.  per  quarter,  with 
[iractically  no  maintenance  costs,  which  our  gas  friends 
will  do,  it  will  not  be  necessary  to  find  a  scapegoat  in 
municipal  wiring,  you  will  be  too  busy  in  recording  the 
huge  expansion  of  sales  of  energy  as  a  result  of  open  and 
fair  competition.      I  am,  &c., 

G.  W.  Ke.'^.ts,  Borough  Electrical  Engineer. 

Woolwich,  Oct.   12. 

THE    "PENNY"    FARE. 

To  the  Editor  oj  THE  ELEOTEICIAN. 

Sir  :  In  your  editorial  comment  upon  the  recent  proceed- 
ings of  The  Municipal  Tramways  Association  you  refer  to 
my  proposal  that  the  token  value  of  the  peimy  should  be 
increased.  It  would  appear  that  you  have  assumed  that 
this  suggestion  is  put  forward  merely  as  a  device  to  extort 
higher  fares,  whereas  my  intention  is  to  provide  facilities 
for  a  reduction  of  20  per  cent,  from  the  existing  lAd.  fare 
(which  is  the  minimum  charge  on  over  forty  undertakings) 
to  the  suggested  new  value  of  the  penny,  viz.,  one-tenth  of 
the  shilling. 

According  to  the  Preiss,  the  L.C'.C.  trams  are  now  carry- 
ing about  one  miliion  fewer  passengers  per  week,  and  the 
Liverpool  uudei'taking  has  lost  thirty-six  million  passengers 
in  a  few  months.  This  lost  trafiic  can  only  be  regained  by 
the  adoption  of  lower  fares,  and,  as  the  management 
obviously  cannot  restore  the  original  penny  fai'e,  they 
should  be  given  the  opportunity  of  charging  a  "  penny," 
which,  while  covering  their  cost  in  many  cases,  would 
represent  a  very  substantial  concession  to  the  passenger. 

Mr.  McElroy  truly  said  that  tram  fares  are  inevitably 
fixed  by  the  token  values  of  the  copper  coins,  and  it  is 
unreasonable  to  e.xpect  that  the  represeuta.tives  of  the 
£60  000  000  now  invested  in  our  IMunicipal  Tramways  will 
be  content  to  allow  their  capital  to  remain  unrennuierative 
by  reason  of  the  unavoidable  reduction  in  the  purchasing 
power  of  their  essential  coins. 

I  believe  the  position  in  the  tramway  industiy  is 
symptomatic  of  the  difficulties  confronting  every  other 
penny-basis  industry,  and  that  the  national  adoption  of 
the  high-value  penny  would  prove  a  boon  to  buyer  and 
seller  alike. 

The     high-value     penny     would     speedily     resto^-e     the 

penny  "  post  and  the  highly  convenient  single-coin 
payments  for  countless  items  of  daily  expenditure.  The 
alternative  appears  to  be  the  payment  of  a  multiple  of 
copper  coins  involving  higher  prices  and  endless  giving  of 
change.     I  am,  &o.,  Harry  Allcock. 

Manchester,  Oct.  17. 


Stoke   Electricity  Extensions. 

The  Corporation  of  Stoke-on-Trent  have  approved  the  plans 
for  the  proposed  extensions  of  plant  at  the  Hanley  power  house  at 
an  estimated  cost  of  £200  000.  and  the  Electricity  Commissioners 
have  lieen  asked  to  sanction  the  application  for  a  loan  as  soon  as 
possible.  The  whole  of  the  site  adjacent  to  the  power  house  will 
be  allocated  for  electricity  purposes. 

The  scheme  for  the  recn'ganisation  of  electricity  supply  in  the 
North-West  Midlands  has  been  deposited  with  the  Electricity  Com- 
missioners, and  a  meeting  of  the  General  Committee  of  the  Joint 
Conference  of  Authorities  and  Undertakers  has  been  called  to 
consider  the  preparation  of  the  case  for  the  local  inquiry.  Stoke 
Coimcil  have,  however,  resolved  that  any  scheme  for  the  formation 
of  a  Joint  Electricity  Authority  will  only  be  agreed  to,  provided  that 
the  terms  upon  which  the  generating  stations  are  to  be  trans- 
ferred from  the  Corporation  to  the  Joint  Electricity  Authority  are 
acceptable,  that  the  existing  stations  be  extended  and  developed 
to  their  fullest  effective  capacity  before  a  capital  station  or  stations 
be  constructed,  and  that  such  scheme  include  the  modification.^ 
suggested  by  the  borough   Treasurer  and  Electrical  Engineer. 
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The  Capitalistic  System. 


By  E.  J.  p.  Bcnn.  C.B.E. 

(Coutinuei  from  /nge  4'M.) 
Profits  and  Profiteering. 

Most  of  the  c]oq\ieiKo  that  is  clireotod  ajiainst  the  Capitalistic 
System  centres  round  the  Cjuestion  of  profits.  In  considering 
this  p<jint  it  is  obvious  that  we  must  ifmoie  the  period  of  the  war. 
Xo  argument  about  "economic  matters  can  be  based  upon  any 
experience  acquired  during  the  years  of  the  war.  We  must  also 
remember,  if  our  memorie.s  are  long  enough — for  the  public  memory 
as  a  wliole  is  lamentably  short— that  before  the  war  there  was  such 
danger  of  profits  disappearing  altogether,  profits  were  so  hard  to 
get  and  so  scarce,  that  the  most  popular  movement  of  the  day, 
among  both  employers  and  employed,  was  a  movement  kno^vn  by 
the  name  of  Price  Maintenance,  designed  to  save  that  little  bit  of 
profit  which  was  then  universally  recognised  as  the  only  way  of 
keeping  industry  in  being. 

Let  us  go  a  little  deeper  into  this  matter  of  profit  and  consider 
what  it  is  and  how  it  ari.ses.  Let  us  build  up  an  imaginary  case, 
a  simple  case  and  a  bad  case.  Imagine,  if  you  will,  a  number  of 
men  digging  a  hole  to  extract,  say,  coal  from  the  bottom,  laboriouslv 
carrying  that  coal  up  to  the  toj)  and  ekeing  out  some  sort  of 
existence  in  that  arduous  way  ;  when  I,  a  rapacious,  objectionable, 
shameless  profiteer  come  along  mth  a  rope  and  a  pulley  and  I  say 
to  these  men,  "  Xow,  if  you  will  use  tliis  rope  and  this"  pulley  yoii 
can  haul  up  ten  times  the  amount  of  coal  from  the  bottom  of  that 
hole  for  the  -same  effort  that  you  were  exerting  before."  That 
seems  a  good  proposition.  I  "further  say,  being  this  horrible 
profiteer.  "  but  if  you  use  this  pulley  and  "rope  you  must  give  me 
one  basket  in  ten  of  the  coal  that  conies  to  the  top."  Having  made 
that  bargain,  I  go  to  sleep  at  the  top  of  the  hole,  as  a  profiteer 
would,  and  the  men  proceed  to  haul  up  for  themselves  nine  times 
the  product  that  they  were  previously  getting,  while  I,  being  asleep, 
have  all  the  time  piling  up  by  my  sid"e  a  heap  of  wealth  which  under 
that  iniquitous  bargain  is  mine.  Xow  that  is  a  pretty  bad  case 
of  a  profiteer,  about  as  crude  and  immoral  as  I  think,  perhaps, 
it  is  possible  to  construct.  But  let  us  face  the  facts.  Every  civilised 
country  in  the  world  has  found  .such  an  urgent  need  for  pulleys 
and  ropt>s  that  it  has  gone  out  of  its  way  to  invent  legislation  and 
say  to  us  all,  "  If  you  will  produce  a  pulley  and  a  rope  we  will  give 
you  Letters  Patent  and  so  many  years  during  which  vou  can  exploit 
this  pulley  and  rope  to  your  heart's  content."  And  that  has  been 
done  by  democratic  governments  guided  by  all  the  wisdom  that  we 
collectively  possess.  And  at  the  end  of  it  we  are  woefullv  short 
of  pulleys  and  ropes  and  earnestly  pra>nng  for  more  people  to  be 
wHIIing  to  go  through  the  efi'ort  of  producing  pulleys  and  ropes  which 
will  help  us  to  get  along. 

You  will  say,  "  Oh,  it  really  is  too  absurd  for  words  !  "  But 
I  doubt  it.  Personally,  I  am  firmly  convinced  that  the  genius 
who  first  had  the  temerity  to  sugge'st  that  a  bit  of  rope  over  a 
round  thing  called  a  pulley  would  work  was  either  burned  at  the 
stake  or  put  in  pri,«on  for  life  on  account  of  communication  with 
the  Ex-il  One.  This  objection  to  profits  arises  from  that  human 
weakness  known  as  envy,  malice  and  hatred.  That  is  my  conclusion. 
I  shall  be  asked,  "  What  about  the  Tru.sts  ?  ""  I  venture  to  .say 
no  such  thing  as  a  Trust  ever  existed.  Xo  business  man  as  ye't 
that  I  know  of  has  been  able  to  discover  the  thing  which  we  mean 
when  we  speak  of  a  Trust.  The  nearest  approach  to  a  Trust  which 
has  yet  been  developed  is  undoubte<lly  the  Ijibour  Movement  as 
we  knojn-  it  to-day.  Wlien  you  get  an  artisan  class  organised 
J<K>  per  cent.,  and  able  to  dictate  absolutely  the  terms  upon  which 
they  will  perform  their  .service,  that  is  as  near  as  we  have  ever 
yet  attained  to  a  Trust.  But  it  is  not  a  Tnist  ;  it  exists,  like  the 
whole  Capitalistic  System,  upon  public  opinion.  Those  men  are 
only  able  to  extort  those  terms  because  public  opinion  as  a  whole 
accepts  them,  and  the  moment  public  opinion  takes  the  view  that 
those  terms  are  not  to  be  allowed,  then  the  men  them.selves  ^vill 
come  out  of  the  Trust,  or  if  they  won't  another  set  of  men  will  take 
their  places. 

Profits  lead  us  to  the  question  of  incentive.  We  are  eontinually 
told  that  it  is  a  horrible  idea  that  we  should  depend  upon  the 
incentive  of  greed,  which  according  to  the  wonderful  orators  who 
are  going  to  alx)li.sh  the  .system  is  the  leading  force  behind  industry 
and  trade.  That  is  a  very  low  view  of  the  human  race.  But 
is  it  really  greed  that  makes  it  necessary-  for  us  to  have  profits  ? 
1.  in  my  wisdom,  think  I  wojild  like  an  ap"ple.  I  have  .seen  an  apple 
and  tasterl  an  ap])le  and  it  occurs  to  me  that  it  would  be  a  good  idea 
if  I  could  get  an  apple.  I  inquire  into  it  and  find  that  in  order  to 
ger  an  ajiple  it  will  be  ncces.sary  to  dig  a  hole,  to  plant  a  tree,  to 
graft  and  prune  and  manure  and  water  for  perhaps  a  couple  of 
seasons,  at  the  end  of  which  time,  if  I  am  lucky.  I  may  get  a  nice 
apple.  Well,  we  will  assume  that  acting  from  "this  base  motive  of 
greed  I  determine  to  go  through  that  process,  and  at  the  end  of  the 
time  I  secure  an  apple.     It  is  perfectly  cqrtain  the  apple  will  be 
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somewhat  below  my  expectations,  but  still,  I  have  got  it.  At  that 
stage  there  comes  along  a  neighbour  who  says,  "  Oh,  look  here,  I 
have  the  right  tu  maintenance  ;  half  that  apple  is  mine."  Being 
a  good,  charitable,  easy-going  sort  of  chap,  I  say,  "'  Very  well,  you 
haven't  got  an  apple  ;  I  have  ;  here's  half  of  it."  So  far  so  good  ; 
the  story  is  working  extremely  well.  But  then  arises  the  question  of 
another  apple.  Xow  two  years  ago  I  was  in  two  minds  as  to  whether 
it  was  worth  while  to  bother  with  the  ap|)le  at  all  ;  when  I  got  it 
I  was  certainly  doubtfid  as  to  whether  the  thing  was  worth  the 
trouble  ;  at  any  rate,  it  was  not  as  good  as  I  thought  it  would  be, 
and  now  I  only  get  half.  I  say  at  once,  "  The  next  apple  the 
other  chap  can  giow  !  It  certainly  is  not  worth  while  for  half." 
My  neighbour  presumably  takes  the  course  he  did  before  and 
leaves  it  to  me,  and  there  is  no  second  apple. 

That  little  apple  story,  I  submit,  is  literally  true,  and  has  actually- 
happened  within  the  last  few  years  in  Russia.  It  will  happen 
here,  is  happening  to  some  extent  here,  and  will  happen  to  an  ever 
increasing  extent  so  long  as  we  go  on  tilting  at  the  natural  order  of 
tilings,  which  is  called  the  Capitalistic  Sv.stem. 

Elements   Essential   to   Success. 

There  are  four  elements  which  are  essential  to  success  in  industrial 
matters,  four  elements  which  are  inseparable  one  from  the  other, 
and  which  must  always  go  together.  They  are :  high  profits, 
high  wages,  high  production,  and  low  prices.  These  four  things 
you  will.  I  believe,  find  in  every  instance  where  you  can  point  to  a 
conspicuous  or  a  real  industrial  success.  In  a  free  m;jrket  the 
profit  is  the  cheapest  of  the  items  that  go  to  make  up  the  cost  of  an 
article.  Profit-s  may  be  defined  as  a  commission  on  economy.  Xo 
form  of  control  yet  discovered  has  proved  half  as  economical  as 
the  most  rapacious  profiteer.  Profit  might  be  defined  as  the 
reward  of  service  gladly  given  of  its  own  free  will  by  a  satisfied 
public  to  those  who  have  rendered  it  the  best  service. 
(To  he  continued.) 


Association    of  Mining   Electrical    Engineers. 

At  the  recent  annual  meeting  of  the  Assoc  htk'S"  of  Mi.nixg 
Electric.-u,  E.noineeks,  wiiich  was  held  at  Xewcastle-on-Tyne,  the 
following  ofiicers  were  elected  for  the  ensuing  session:  President, 
ilr.  A.  B.  Muirhcad ;  Vice-Presidents.  Mr.  G.  Raw  and  Mr.  \\.  T. 
Anderson  ;  and  Honorary  Ti-easurcr.  Mr.  Alexander  Anderson. 
Presidential  Address. 

In  the  course  of  his  presidential  address  Mr.  A.  B.  MuiRHE.iD 
fust  of  all  defined  the  position  of  the  Association  as  being  of  first 
importance  in  the  realm  of  mining,  and  made  it  clear  that  it  was  the 
duty  of  the  members  of  the  Association  to  decide  what  apparatus 
was  suitable  or  othenvise  for  use,  as  there  could  be  no  standard 
method  of  procedure,  owing  to  the  wide  variations  in  the  character- 
istics of  mines. 

It  was  unfortunate  that  electrical  engineers  and  mining  officials 
had  to  contend  with- much  interference  and  ill-informed  criticism 
from  inside  soiuces,  of  which  the  Jliners'  Federation  and  the  Home 
Office  Inspectors  for  Safety  in  Mines  were  chiettj-  responsible. 

They  gathered,  for  instance,  from  the  ^liners'  Federation  (the 
authorised  voice  of  Labour)  that  the  inevitable  reduction  in  wages 
which  brought  about  the  strike  of  last  year  was  not  due  to  economic 
laws,  but  was  caused  by  inefficient  management  and  the  failure  to 
make  use  of  plant  and'  machinery  for  the  proper  development  of 
the  mines.  Xo  foundation  could  "be  found  for  tliis  charge,  because 
since  1S04  there  had  been  a  steady  increase  in  the  amount  of 
electrical  plant  installed,  and  in  use,  in  mines.  Tliis  installation 
of  plant  was  checked  by  the  demands  for  nationalisation,  but  there 
was  sufficient  plant  in  use  in  the  mines  in  Xovember,  1920,  after  last 
year's  strike,  to  permit  of  outputs  being  attained  which  were  a 
record  since  1914. 

The  Home  Office  as  an  Obstacle. 

With  regard  to  the  Home  Office,  wliile  it  might  be  freely  admitted 
that  the  efforts  of  that  office  were  eonstnulivc  in  intention  and 
had  resulted  in  increased  reliability  and  safety,  he  complainetl  that 
the  inspeetoi-s  were  too  ready  to  dictate  as  to  what  plant  might  or 
might  not  be  used.  The  colliery  officials  were  not  averse  to  guidance 
and  suggestions  from  the  Home  Office,  but  naturally  resented 
criticism  which  was  based  upon  an  assumption  of  superior  knowledge 
which  was  not  substantiated  by  the  training  of  the  average  ijispeetor. 
There  was  naturally  an  objection  to  the  tendency  to  dictate  and 
pronounce,  with  an  air  of  final  judgment,  a  decision  on  a  matter 
wliich  could  only  be  a  ijucstion  of  oi)inion.  The  Home  Office 
regulations  applied  equally  to  all  mines,  and  as  there  were  no  two 
mines  alike  it  was  obvious  that  the  regulations  must  be  taken  as 
qfiplying  veiy  generally. 

The  colliery  owners  and  officials  were  both  anxious  that 
all  operations  should  be  carried  on  with  a  maximum  of  safety, 
to  reduce  the  dangers  to  life  to  the  lowest  possible  level,  to  raise 
the  conditions  of  work  to  the  highest  possible  level,  and  to  increase 
the  remuneration  to  the  maximum  which  the  industry  could  stand. 
There  was  a  long  way  to  go  before  all  these  objects.could  bo  achieved. 
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No  More  Kinked  Cables. 

By  the  courtesy  of  the  Midland  Trading  (Xottingham) 
Company,  Ltd.,  -n'e  were  recently  afforded  an  opportunity  of 
inspecting  a  special  reel  for  the  taking  in  and  paying  out  cables 
in  workshops. 

It  is  common  knowledge  that  in  many  workshops,  garages,  ic, 
cases  occur  when  it  is  desirable  to  bring  a  light  to  a  particular 
spot,  or  to  use  a  portable  tool,  such  as  a  small  drill.  However 
well  ecjuipped,  electrically,  a  shop  may  be,  the  need  for  such  local 
assistance  cannot  always  be  avoided.  Accordingly  it  is  usual  to 
provide  plugs,  to  which  flexible  cables  supplying  light  or  power 
can  be  attached. 

This  practice  has  certain  chawbacks.  It  is  inadvisable 
to  allow  lengths  of  cable  to  trail  over  the  floor.  They  may  easily 
be  ruptured,  and  are  not  always  removed  as  soon  as  the  work  is 
done.  Moreover,  ^^^th  such  improvised  methods,  proper  safeguards 
against  shock  may  be  neglected. 

In  the  device  now  introduced  by  the  Midland  Trading  Company 
25  ft.  of  specially  insulated  flexible  cable,  very  strongly  protected  and 
capable  of  carrying  up  to  40  A,  are  provided.  This  length  of  cable 
is  wound  on  a  compact  metal  drum,  which  can  be  conveniently 
installed  on  a  wall  or  a  low  ceihng.  The  drum  has  two  directions 
of  rotation,  the  ordinary  motion  roimd  a  horizontal  axis  necessary 
for  paying  out  the  cable,  and  also  rotation  of  the  reel  as  a  whole 
about  a  vertical  axis  through  its  support.  The  latter  motion 
involves  a  sliding  ring-contact, 
which  is,  however,  the  only  contact 
employed,  and  even  this  is  very 
carefully  designed  and  insulated. 
The  method  of  leading  in  the  wires 
and  carrying  them  to  the  correct 
points  on  the  drum  can  only  be 
properly  explained  with  the  various 
working  parts  of  the  drum  to 
demonstrate  with,  but  it  may  be 
mentioned  that  at  each  stage  the 
two  hve  wires  are  carefully  insulated 
nith  ebonite,  and  finally  terminate 
on  two  connectors  on  the  drum,  to 
which  the  flexible  cable  is  attached. 
The  flexible  cable  is  easily  re- 
movable for  renewal,  and  the  per- 
manent wiring  should  hardly  ever 
need  attention. 

Protection  Against  Shock, 

A  feature  of  special  interest  is 
the  full  protection  afforded  against 
shock  through  possible  leakage. 
The  metal  surface  of  the  chum  is 
securely  earthed,  and  there  is 
attached  to  it  a  third  eartliing  wire, 
which  passes,  in  company  with  the 
two  live  wires,  the  full  length  of 
the  flexible  cable.  This  earthing 
wire  emerges  at  the  extremity  of 
the  cable,  and  is  attached  to  the 
metal  holder.  Thus  both  this 
holder,  and  any  metal  protector  or 
reflector  used  vriih.  a  lamp,  is  in 
permanent  connection  with  the 
earthed  metal  work  of  the  reel.  If 
tools  or  other    metal   apparatus  are  used  these   are  also  earthed. 

The  cable,  when  payed  out,  is  retained  taut  by  an  ingenious 
rachot  device,  and  is  readily  restored  to  the  reel  when  no  longer 
required.  All  parts  used  on  these  reels  are  standardised  and  inter- 
changeable. Some  shght  degi-ee  of  lubrication  is  desirable  for  the 
bearings  of  the  vertical  axis,  round  which  the  reel  is  free  to  move, 
but  this  is  attended  to  on  assembly.  No  further  lubrication  of 
this  or  any  other  part  is  considered  necessary  once  the  reel  is 
installed. 

Apart  from  the  convenience  and  tidiness  of  the  device  it  is  claimed 
that  it  may  often  effect  a  considerable  economy  in  the  number  of 
outlets  in  a  shqp,  as  a  single  reel  can  cover  a'  considerable  area, 
and  if  necessary  a  number  of  reels  can  be  fed  from  a  single  outlet. 

B.E.D.A.  Literature. 

The  latest  batch  of  publicity  matter  from  the  British  Elec- 
trical Development  Association  may  be  divided  into  two  classes, 
literary  and  pictorial.  Among  the  former  we  note  that  soul- 
stirring  drama,  the  "  Awakening  of  Peterkin,"  to  which  we  have 
already  refeiTcd,  and  the  beginning  of  what  we  hope  is  a  series  of 
no  less  dramatic  scenes  in  .Suburbia  which  attract  by  their  treat- 
ment no  less  than  by  their  subject  matter.  Some  of  "these  literary 
efforts  are  illustrated,  and  the  "Beginning  of  a  Perfect  Day"  may 
be  taken  as  an  example  of  this  class.     In  the  .sterner  stuff  a"re  .some 


notes  on  the  exhibits  at  the  Hereford  Agricultural  Show  by  Mr.  R. 
Borlase  Matthews,  and  the  "  Power  Behind  the  Worker  "  ;  while 
figm-es  that  give  one  to  think  deal  with  domestic  electricity 
supply  in  Norway.  The  pictorial  representations  are  as  good  as 
usual,  and  include  blotters,  book  marks,  and  leaflets  of  the  more 
ordinary  kind.  /  After  this  display  of  attractiveness  no  electrical 
man  whatever  his  walk  of  life  need  complain  that  there  is  any 
lack  of  publicity  literature.  In  fact,  that  is  what  all  this  stuff  is 
foi',  not  merely  to  look  at  a^id  praise,  but  to  use  ;  and  it  can  always 
be  gi\-en  a  local  flavour  by  suitable  over-printing.  Jlr.  Beauchamp 
vdW  be  pleased  to  receive  orders  or  inquiries — preferably  the  former — 
for  large  quantities  of  any  of  these  "  stunts  "  that  catch  the  eye. 


Heating   and   Cooking   Sales   Campaign. 

In  order  to  populari.se  electricity  for  heating  and  cnuking  and  to 
stimulate  the  demand  for  their  well-known  "  Magnet  "  Heating  and 
cooking  appliances,  the  General  Electric  Company.  Ltd.,  have 
inaugurated  a  vigorous  campaign  in  which  they  invite  the  co-operation 
of  their  trade  customers.  Although  extensive  general  advertising  is 
included  in  the  plan,  the  main  effort  will  be  expended  in  intensive 
publicity  in  order  to  drive  home  to  the  public  the  many  advantages  of 
the  "  All-Electric  "  house.  Realising  that  the  average  re-seller 
cannot  usually  afford  to  indulge  m  elaborate  local  propaganda,  the 
G.  E.  C.  are  prepared  to  confer  with  individual  dealers  and  to  help  them 
to  organise  and  conduct  heatmg  and  cooking  campaigns  buitcd  in  each 


"  Magnet  "    Window    Display. 

case  to  the  particular  conditions  obtaining  in  the  district.  Re-sellers 
taking  advantage  of  this  generous  offer  will  not  onlj'  reajj  the  benefit  of 
the  experience  and  exceptional  facilities  possessed  by  the  G.  E.  C. 
Publicity  Organisation,  and  the  services  of  the  company's  heating  and 
cooking  experts,  but  they  will  also  be  backed  by  the  high  reputation 
already  won  bj-  "  Magnet  "  specialities. 

(Jne  of  the  most  important  features  in  the  campaign  will  be  a  series  of 
exhibitions  which  will  be  organised  on  the  premies  of  the  various 
dealers.  The  G.  E.  C.  offer  to  loan  suitable  apparatus  and  trained 
demonstrators  in  addition  to  providing  suitable  pubUcity  matter  for 
advertising  the  exhibitions.  They  will  also  co-operate  in  any  local  Press 
advertising  which  may  be  deemed  necessary,  as  well  as  supply  cjuantities 
of  specially  written  literature  overprinted  with  the  dealer's  name. 

A  special  window  display  featuring  "  Magnet  "  apparatus  is  also 
available,  and  a  photograph  of  this  is  reproduced  herewith.  It  has  been 
specially  designed  to  point  out  the  cleanliness  and  convenience  of  electric 
heating  and  conking  appliances  compared  with  older  methoc's.  The 
"  horrid  examples  " — a  brazier,  sooty  kitchen  range,  o  c,  are  displayed 
on  the  background,  whilst  in  front  are  marshalled  their  electrical 
equivalents.  Each  article  is  linked  by  coloured  ribbons  to  a  central 
easel  which  announces  in  bold  lettering  the  advantages  of  the 
"  Magnet  '"  (electrical)  way.  The  key  to  the  whole  idea  is  contained 
in  a  large  representation  of  a  switch  bearing  the  G.  E.  C.  slogan,  "  Just 
Switch  on,  That's  All  !  "  Dealers  desirous  of  taking  advantage  of 
the  substantial  assistance  proferred  by  the  G.  E.  C.  are  invited  to  make 
early  application  to  Magnet  Hoiise,  Kingsway,  London,  W.C.  i,  or  to 
any  of  the  company's  provincial  branches. 
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Ornamental  Cast-Iron  Electric  Fires. 


Hitherto  electric  fires  have  been  somewhat  light  in  construction, 
and  have  been  limited  in  size  to  some  2  000  watts.  With  the 
increasing  use  of  electric  heating  came  the  demand  for  fires  of  more 
substantial  construction,  larger  capacity,  and  handsomer  appear- 
ance. The  General  Et.ECTRic  CoMr.xNY,  Ltd.,  have  produced  a 
series  of  fires  e.vpressly  designed  to  meet  this  demand.  The  bodies 
of  thtse  fires  are  iron  castings  of  substantial  proportions  and  beautiful 
design.  Several  patterns  are  available  and  each  can  be  obtained  iti 
various  finishes.  A  typical  fire  of  this  type  is  that  shown  in  the 
accompanying  illustration,  the  black  body  being  relieved  by  brass 
ornaments. 

The  standard  fires  are  made  in  2  000  watts  and  4  000  watts  sizes, 
and  are  provided  with  high  efficiency  heating  elements  of  the 
glowing  wire-coil  pattern.     A  selection  of  cast-iron  fires  can  be  seen 


at  the  company's  showrooms.  Magnet  House.  Kingsvvay,  and  at 
any  of  their  provincial  branches.  At  attractive  price  folder 
(No.  H.  2  604)  has  been  recently  issued,  in  which  these  fires  are 
illustrated  and  described,  and  copies  will  be  sent  upon  reiiuest. 


Ayrshire   Electricity   Schemes. 

Important  schemes  are  under  consideration  by  the  corporations  ot 
RlLMAKNocK  and  AvR  for  the  extension  of  electricity  supply  in  the 
county,  Kilmarnock  Corporation  are  promoting  a  Provisional  Order 
to  authorise  electricity  supply  within  an  area  extending  for  twelve 
miles  to  the  north  and  south  of  the  burgh  and  twentv  milea  to  the 
east,  covering  more  than  three-quarters  of  the  industri.il  area  of  the 
county.  The  extended  area  would  include  the  burghs  of  Ardrossan, 
Sallt-oats,  Kilwinning,  Stewarton  and  Cumnock,  and  the  parishes  of 
Beith,  Dunlop  .and  Stewarton,  and  parts  of  many  other  parishes. 

The  project  of  the  burgh  of  Ayr  is  to  obtain  a  supply  of  3  000  kW 
from  the  water  power  at  the  outlet  to  I..och  Doon.  It  is  calculated 
tjhal  current  from  Loch  Doon  can  be  delivered  in  Ayr  at  id.  \>ey 
unit  lc«s  than  the  offer  of  Kilmarnock  for  current  in  bulk,  which 
was  recently  under  consideration.  The  intention  is  to  generate 
three-phase  current  and  to  run  two  main  overhead  transmission  lines 
—one  running  viit  Dalmellington  and  Waterside  to  Ayr  and  a  second 
via  Straiton  and  Maybole,  with  a  branch  line  from  Maybole 
to  Girvan.  It  is  also  intended  that  Ayr  should  supply  three- 
pha-se  curient  in  the  Maybole,  Dalrvmple  and  Coylton  districts  and 
in  the  town  of  Girvan.  The  supply  in  the  burgh  of  Ayr  is  two- 
phase,  and  it  is  not  proposed  to  alter  this,  but  to  convert  the  three- 
phase  50-cycle  current  generated  at  Loch  Dr«)n  into  two-phase 
current  for  use  in  Ayr.  The  Law  Committee  of  the  County  Council 
are  generally  favourable  to  the  Kilmarnock  scheme,  but  further 
details  are  wanted  in  regard  to  Ayr.  In  regard  to  the  Kilmarnock 
project  the  cost  would  be  between  a  quarter  and  half  a  milli(m, 
but  as  the  committee  did  not  think  joint  control  was  worth  what 
they  would  have  to  pay  for  it,  the  matter  has  Ijeen  left  to  the 
committee  with  powers  to  act. 


Miners'  Electric   Safety   Lamps. 

In  pursuance  of  Sect.  85  of  the  Coal  Jlines  Act,  1911,  and 
under  the  provisions  of  tl:e  Mining  Industry  Act,  1920,  the  Board 
of  Tradj  have  made  the  following  draft  Regulations  which  shall 
apply  to  all  mines  to  which  the  Coal  Mines  Act,  1911,  applies  :— 

1.  Every  outer  case  of  an  electric  safety  lamp  of  approved  type 
shall  be  inscribed  by  the  maker  of  the  'lamps  of  that  type  n'ith 
his  name  and  the  name  of  the  type  of  lamp,  and  all  the"  integral 
parts  of  the  lamps  of  that  type  shall  be  inscribed  wilh  a  distinctive 
trade  mark  registered  by  the  makers  of  the  lamp.  For  the  purposes- 
of  these  Regulations  the  integral  parts  of  the  lamp  shall  be  the 
outer  case,  the  whole  of  the  accumulator,  the  Imlli,  the  detach- 
able part  (if  any)  of  the  outer  case,  and  such  other  parts  (if  any) 
of  the  lamp  as  are  named  in  the  official  specification. 

2.  All  the  integral  parts  of  any  of  such  lamps  as  aforesaid  shall 
coniorni  with  the  provisions  as  to  integral  parts  contained  in  these 
Regulations,  and  any  such  lamp  containing  an  integral  part  which 
does  not  so  conform,  shall  be  deemed  not  to  be  a  lamp  of  the 
approved  type  :  Provided  that  nothing  in  this  Regulation  shall 
preclude  the  Board  of  Trade  from  approving  the  said  lamp  as  a 
lamp  of  0  different  type,  subject  to  such  conditions  as  the  Board 
may  see  fit. 

3  The  respective  makers  of  all  approved  types  of  electric  safety 
lamps  shall  inspect,  gauge,  or  test  before  issue,  in  such  manner  a"s 
the  Bo;ird  of  Trade  may  prescribe,  all  lamps  and  all  integral  parts 
of  lamps  bearing  their  name  or  trade  mark. 

Objections  to'the  Regulations  may  be  made  to  the  Secretary  for 
Mines. 


Electrical  Imports  and  Exports. 

Import.s. — The  following  are  official  values  of  electrical  machinery, 
apparatus,  and  material  imported  into  this  country  (a)  during 
September,  1921,  and  (4)  the  aggregate  figures  from  Jan.  1  to 
Sept.  50,  with  increase  or  decrease  compared  with  corresponding 
periods  of  1920  :— 

Electrical  machinery,  (a^ £55  187  (decrease  £52  415),  (i)  £603  528 
(decrease  £244  972)  :  telegraph  and  telephone  cables,  submarine  (a) 
nil.  (b)  (decrease  £50);  other  than  submarine,  (o)  £4  598  (increase 
£3  7991,  {b\  £68  395  (increa,se  £59  899):  telegraph  and  telephone 
apparatus,  [ii]  £18  369  (decrease  £6119).  (li)  £259  503  (increase 
£135  984)  ;  other  electrical  wires  and  cables,  rubber  in.sulated,  (u) 
£4  310  (increase  £968).  (i)  £25  981  (increase  £3  421)  ;  with  other  insu- 
lations, (n)  £11583  (decrease  £2  843),  ib)  £85  542  (decrease  £450); 
carbons,  («)  £14  746  (increase  £4  172).  {b)  £85  357  (decrease  £10  583)  : 
glow  lamps,  id)  £16  419  (increase  £5  562),  (h)  £200  959  (increase 
£150  887)  :  arc  lamps  and  electric  searchlights,  {n)  £55  (decrease 
£219).  (//)  £6  630  (increase  £2  616)  :  parts  of  arc  lamps  and  search- 
lights (other  than  carbons),  (a\  £472  (decrease  £304):  (b)  £13  916 
(increase  £3  688)  :  batteries,  (a)  £5  548  (decrease  £4  248).  (/;)  £96  313 
(increase  £55  859):  meters  and  measuring  instruments.  (")  £3  243 
(decrease  C8  057),  \b)  £127  755  (increase  £57  005)  ;  switchboards,  (n) 
£8  346  (increase  £8  154),  (b)  £15  749  (increase  £14  404);  electrical 
goods  and  apparatus  unenumerated,  (a)  £55  046  (decrease  £57  912), 
(b)  £582  107  (increase  £51  177).  Total  of  electrical  machinery, 
apparatus,  and  material,  other  than  uninsulated  wire,  [a]  £178  900 
(decrease  .£119  282),  (b)  £2  172  855  (increase  £258  885). 

Exports. — The  exports  of  electrical  machinery,  apparatus  and 
material  (o)  during  September.  1921,  and  (b)  from  Jan.  1  to 
Sept.  30.  with  increase  or  decrease  compared  with  corresponding 
periods  of  1920.  were  as  follows  : — 

Electrical  machinery,  (u)  £380  783  (increase  £123  829),  (b) 
£3  665  308  (increase  £2  049  262):  including  railway  and  tramway 
motors.  (")  £19  504  (increase  £152  252).  (A|  £185  928  (increase 
£1.52  882);  other  generators  and  motors,  («l  £212  450  (increase 
£65  910).  (h)  £2  052  470  (increase  £1111056);  and  electrical 
machinerv  uneininieraled.  (n)  £149  049  (increase  £44  667).  (b) 
£1  428  910  (increase  £785  524)  ;  tele;Jraph  and  telephone  cables,  sub- 
marine, («)  £56  502  (decrease  £16  490),  (b)  £2  012  510  (inci-ease 
£787  886);  other  than  submarine,  («)  £175  899  (increase  £127  510), 
(h)  £1280  575  (increase  £567  175)  ;  telegraph  and  telephone  appara- 
tus, (<;)  £195627  (increase  £120  051),  (b\  £1472  682  (increase 
£620  620)  ;  other  electrical  wires  and  cables,  rubber  insulated,  (a) 
£68  314  (decrease  £96  523),  (b)  £1039  690  (deorease  £167  442);  with 
other  insulations,  (a)  £159  470  (decrea.se  £2  148),  (/()  £1591875  (in- 
crease £65  891):  carbons,  [a)  £1767  (decrca.se  £6  317),  (b)  £56  595 
(decrease  £23  565):  glow  lamps,  (</)  £25  828  (decrease  £8  109).  (6) 
£368  268  (increase  £174  666);  arc  lamps  and  searchlights,  {n)  £624 
(decrease  £1  426),  (/')  £12  096  (decrease  .£5  509)  :  parts  of  arc  lamps 
and  searchlights  (other  than  carbons),  (a)  £256  (decrease  £2  100), 
{/>)  £5  478  (decrease  £4  920l;  batteries,  (»)  .£55  507  (decrea.se 
£10  954).  (/()  £558  276  (increase  £159  085);  meters  and  measuring 
inslnimenls,  {,i)  £42  601  (iiicrea.se  £4  186)!  (b)  £586  991  (increase 
£92  919);  switchboards,  (»l  £27  705  (increase  £14  745),  {b)  £180930 
(increase  £106  073);  electrical  goods  and  apparatus  unenumerated, 
(o)  £114  659  (decrease  £85  915),  (h)  £1655  607  (increase  £267  250), 
Total  of  electrical  machinerv,  material  and  apparatus,  other  than 
miinsulated  wire,  la)  £1  305  550  (increase  £160,359),  (/-)  £14  294  881 
(increase  £4  591502), 


The  October  issue  of  the  "  Faraday  House  Joiirnal  "  contains, 
in  addition  tn  a  number  of  interesting  items  of  house  news,  an 
article  on  "  The  Capacity  between  Sphejjcal  Conductors,"  by  the 
principal.   Dr.    .Mexander   Russell. 
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The    Need   for   Harmony    in    Industry. 

The  Lord  Mayor  of  London  presided  on  the  13th  inst.  at  a 
Conference  organised  l\y  the  Industrial  LsAOtJE  and  CotJNCiL,  to 
consider  the  best  means  of  promoting  wholehearted  co-operation 
between  employers  and  employed,  and  also  methods  of  efficient 
and    increased   production. 

The  Lord  ^L^YOR  said  there  was  no  question  to-day  which 
absorbed  the  thoughts  of  men  so  much  as  the  industrial  problem. 
The  short  period  of  prosperity  which  followed  the  war  was  being 
succeeded  by  a  state  of  unemployment  unexampled  in  the  histox'y 
of  Great  Britain,  No  blame  could  be  allocated,  because  it  was 
caused  bv  circumstances  outside  the  control  of  Governments, 
financiers^  capitalists,  or  labour  leaders.  It  was,  therefore,  to 
organisations  such  as  the  Industrial  League  and  Council  that  they 
miit  look  for  guidance.  Only  by  the  combined  efforts  of  employers 
and  employed  could  the  evils  thai  confronted  us  be  remedied. 

The  Right  Hon.  G.  H.  Roberts.  il.P.,  moved  the  following 
resolution  :  "  Tiiat  this  Mansion  House  meeting  of  the  Industrial 
League  and  Council  reiterates  its  considered  policy  that  prosperity 
to  this  country  can  only  be  achieved  as  a  result  of  closer  and 
friendlier  relations  between  employers  and  employed.  It  views 
with  satisfaction  the  action  of  the  Prime  Minister  in  calling 
together  to  the  counsels  of  the  nation  representatives  of  employers, 
labour,  commerce,  and  finance  to  e.xplore  all  possible  avenues  towards 
a  solution  of  the  present  industrial  trouble,  and  urges  the  Govern- 
ment to  use  every  ?neans  available  to  relieve  the  present  situation, 
by  encouraging  and  fostering  all  possible  means  to  reduce  the  cost 
of  living,  to  lower  the  cost  and  increase  the  measure  of  production, 
and  by  international  arrangements  to  stabilise  the  rate  of  exchange." 

Objects   of   Industrial    League. 

Mr.  Roberts  said  the  Industrial  League  came  into  existence  for 
the  purpose  of  bringing  representative  employers  and  labour  people 
together,  and  to  see  how  far  it  would  be  possible,  after  the  war,  to 
assist  the  nation  to  recover.  One  of  their  primary  hopes  was  to  be 
able  so  to  order  society  as  to  make  it  possible  to  maintain  the 
higher  standards  of  wages  and  living  which  developed  during  the 
war.  It  was  wrong  to  ascribe  the  necessity  for  drastic  w-age  reduc- 
tions to  any  conspiracy  on  the  part  of  the  employers.  It  was  sheer 
economic  necessity,  for,  after  all,  no  more  could  be  taken  out  of  an 
industry  than  was  created  within  it.  He  was  naturally  an 
optimist,  but  he  confessed  that  he  was  gravely  troubled  respecting 
the  immediate  future.  The  situation  was  so  complex  that  no  action 
on  the  part  of  the  Government  alone  could  solve  the  problem. 

Government    and    Unemployment. 

Too  much  was  expected  of  the  Government.  He  believed  that 
if  the  circumstances  were  fairly  reviewed  one  would  have  to  acknow- 
ledge that  our  Government  and  our  country  had  played  a  great 
and  noble  part,  so  far,  in  recreating  peace  in  the  world.  Those  who 
drafted  the  resolution  were  right  in  drawing  attention  to  the  fact 
that  too  much  must  not  be  expected  from  the  State  in  the  way 
of  action  in  respect  to  industry.  If,  however,  they  had  to  admit 
inability  to  so  regulate  industry  as  to  keep  people  regularly  em- 
ployed, then  methods  must  be  devised  to  furnish  them  and  theirs 
with  the  necessities  of  life.  He  believed  that  unemployment  would 
always  exist  in  varying  degrees,  and  some  means  of  meeting  the 
periodical  times  of  enforced  idleness  were  necessary.  He  could  not 
as  yet  see  any  other  method  than  that  of  insurance. 

The  unemployed  situation  was  grave  to-day  because  of  the  fact 
that  since  the  armistice  Labour  had  pursued  a  wrong  policy.  He 
was  told  the  other  day  that  the  Government  ought  to  have  foreseen 
this  unemployment  and  ought  to  have  provided  for  it.  His  retort 
was,  "  Wlio  foresaw  unemployment  so  grave  as  it  was  at  present? 
Did  Labour  see  it  ?  "  If  so.  Labour  had  acted  criminally  in  expend- 
ing the  amount  of  money  that  had  been  wasted  through  the  incessant 
strikes.  The  dispute  in  the  coal  trade  destroyed  the  reviving 
conditions  of  trade.  He  knew  many  employers  who  had  almost 
entirely  exhausted  their  own  resources  in  their  anxiety  to  do  the 
right  thing  to  those  in  their  service. 

Need    of   Foreign    Trade. 

This  country  could  not  long  maintain  a  population  of  50  millions 
unless  they  could  restore  and  expand  its  foreign  trade.  They  of 
the  Industrial  League  foresaw  that,  after  the  war,  world  comiaeti- 
tion  would  be  keener  than  before,  and  that  the  world  must  be 
poorer  because  of  the  expenditure  of  wealth  during  the  war,  and 
therefore,  to  be  able  to  sell,  they  would  have  to  produce  cheaper  and 
more  efficiently  than  they  had  ever  done  before.  The  two  sides 
should  get  together,  and  he  would  like  to  see  trade  unions  con- 
cerning themselves  with  efficient  means  of  production  and  requiring 
their  employers  to  prove  that  their  methods  were  efficient.  The 
Industrial  League  was  in  existence  for  this  purpose  of  bringing 
the  two  sides  together  and  getting  them  to  understand  each  other's 
point  of  view.  The  present  situation  was  not  hopeles.s— we  could 
recover  if  we  had  this  co-operation.  Without  it,  some  historian 
could  starting  writing  "  The  Decline  and  Fall  of  Great  Britain." 

Viscount  Bi-RXHAM.  who  seconded  the  resolution,  said  the  Indus- 
trial League  and  Council  was  the  auxiliary  force  of  the  industrial 
settlement,  and  they  were  met  to  see  howfar  thev  could  utilise  it 
for  the  common  good.  They  should  recall  the  general's  advice,  and 
try  to  look  at  the  problem  from  the  other  man's  point  of  view. 
The  meaning  of  the  financial  situation  was  that  they  were  suffering 
from  the  halfpenny  mark.     He  believed  a  great  deal  could  be  done 


to  stabilise  the  exchange  if  some  financial  agreement  were  ai  rived 
at  between  this  country  and  the  United  States,  because  it  was  in 
the  United  States  that  all  the  gold  was  hoarded,  and  this  country 
was  nearest  to  the  point  of  stability  in  the  European  system.  He 
hoped  that  from  the  Disarmament  Conference  there  would  arise  a 
desire  for  a  conference  on  the  financial  situation  of  the  world.  It 
was  to  be  hoped  that  the  Government  would  ten'der  such  a  sugges- 
tion, and  that  the  United  States  would  be  disposed  to  act  upon  it. 
At  home  we  wanted  the  spirit  of  co-operation,  not  only  in  lip  service, 
but  in  actual  perforinance.  Mr.  Clynes,  for  whom  he  had  the 
greatest  respect,  made  a  speech  two  days  ago  protesting  against 
the  theory  that  any  class  stood  to  benefit  by  the  curtailment  of 
production.  On  the  other  hand,  they  found  resolutions  from  plat- 
forms in  all  parts  of  the  country  in  which  no  spirit  of  co-operation 
was  to  be  found  between  employers  and  employed,  but.^  denuncia- 
tion of  capital,  as  if  there  were  anything  that  could  be  put  in  its 
place.  This  was  a  deterrent  to  enterprise — a  threat  to  those  who, 
after  all,  could  place  what  money  they  had  elsewhere,  for  capital,  as 
they  knew,  had  wings  to  fly.  Such  threats  were,  in  themselves,  a 
cause  of  unemployment. 

Mr.  H.  E.  Blain  and  Mr.  G.  N.  Barnes  supported  the  resolu- 
tion, which  was  carried,  with  an  addition  proposed  by  Mr.  V.  A. 
M.ALroLMSCN,  that  special  consideration  be  given  to  the  claims  of 
agricultural  development,  both  in  the  United  Kingdom  and 
throughout  the  Empire. 


A  "  Striking  "   Ediswan    Showcard. 

A  novel  and  attractive  showcard,  entitled  "  The  World's  Light 
Championship,"  has  just  been  prepared  by  the  Edison  Swan 
Electric  Cojipany,  Ltd.,  Ponder's  End.  Middlesex.     Nicely  printed 


in  colouio  and  measuring  14^  in.  by  19^  in.,  it  is  calculated  to  catch 
the  eye  at  once,  and  it  will  therefore  form  an  excellent  advertisement 
of  Royal  Ediswan  lamps.  The  showcard  is  being  distributed  to  the 
trade,' and  we  learn  that  cards  of  similar  design  will  shortly  be  on 
exhibition  in  the  Metropolitan  District  Railway  cars,  the  Tube 
lifts.  &c. 


Important  Radio-Telegraph  Combination. 

An  acreeraent,  which  will  have  an  important  effect  upon  the 
future  of  wireless  telegraphy,  has  been  entered  into  by  the  four 
principal  wireless  telegraph  companies  of  the  world,  viz.,  Marconi's 
Wireless  Telegraph  Company,  the  Radio  Corporation  of  America, 
the  Compagnie  Generate  de  Telegraphie  of  France,  and  the  Gesell- 
schaft  fur  "Drahtlose  Telegraphie  of  Germany.  It  is  stated  that 
these  companies  will  in  future  co-operate  in  the  full  develop- 
ment of  scientific  and  technical  improvements  of  wireless 
telegraphic  services  throughout  the  world.  The  extent  and 
scope  of  the  agreement  is  not  stated,  but  it  is  the  outcome  of 
a  conference  held  in  Paris.  It  is  claimed  that  the  arrangement, 
which  is  a  comprehensive  one,  will  prevent  the  wasteful  use  of 
the  relatively  few  wave  lengths  available  for  long-distance 
communication. 
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Henley    Service    Cut-Outs. 

The  installation  of  electricity  in  blocks  of  flats  and  groups  of 
houses  has  always  required  careful  planning,  but  with  the  advent  of 
modern  municipal  and  other  housing  scliemos  the  problem  has 
bi'Kinie  more  important.  The  difficulties  which  are  common  in  all 
these  schemee  revolve  round  the  (irimary  cost  of  the  installation 
and  the  expense  of  opeiMng  up  the  ground,  as  well  as  the  high  cost 
of  materials. 

A  few  electrical  manufacturers  have  turned  their  attention  to 
ref|uirements  that  will  help  to  reduce  the  cost  of  installation,  and 
among  these  are  the  W.  T.  Henley's 
Telegraph  Works  Company.  The 
new  list  of  cut-outs  of  this  com- 
pany will  be  found  of  practical  in- 
terest to  supply  engineers,  electrical 
contractors,  and  others.  The  firm 
appear  to  have  carefully  studied  the 
main  consideration,  as  it  is  claimed 
that  their  "  Isco "  loop-in  cut-outs 
almost  eliminate  the  use  of  joint 
boxes,  and  reduce  the  cost  of  "open- 
ing up  "  to  a  minimum. 

Practically  any  arrangement  of 
feeding  can  be  adopted,  and  each 
block  of  houses  oi-  flats,  or  a  number 
of  blocks,  can  be  fed  by  one  supply 
cable,  or  they  can  be  fed  from  both 
ends.  In  the  latter  case  (where  the 
supply  is  tapped  oft  either  a  three- 
wire  or  a  three-phase  four-wire 
main),  by  isolating  a  loop  between 
two  houses,  one  tapping  can  be  taken 
off  the  positive  side  and  the  other  off 
the  negative  side,  or  off  any  phase 
and  the  neutral  They  are  provided 
with  suitable  cable  cnti'ies,  sealing 
chamber,  and  fuses  in  one  cast-iron 
case,  and  each  consumer,  being 
directly  connected  to  the  main,  pro- 
vision for  other  circuits  can  be  made. 
\  tapping  can  also  be  made  through 
the  party  wall  to  the  next  consumer. 
By  a  simple  process  of  altering  the 
position  of  the  links  the  balance 
of  the  system  can  be  easily  adjusted. 
Street-lighting  tappings  can  also  be 
taken  off  the  Isco  "H"  cut-out.  Armour  grips  are  provided  when 
desired,  and  the  method  of  bonding  the  lead  of  the  cable  has 
received  the  experienced  attention  Messrs.  Henley's  usually  pay  to 
this  important  point.  A  copy  of  the  list  (No.  W.  L.  2).  which 
includes  a  four-page  reproduction  of  blue  prints,  giving  diagrams 
of  cable  connections,  may  be  obtained  from  the  engineeriiig  depart- 
ment of  Messrs.  Henley's  Telegraph  Works  Company.  The  illus- 
tration shows  the  Isco  "  D  "  cut-out,  suitable  for  two  twin  cables  up 
to  00225  sq.  in.,  and  provided  with  scaling  chamber,  link  chamber, 
and   fnse'^. 

The  Key  Industry  Comedy. 

It  would  require  the  gifts  of  the  late  Sir-  W.  S.  Gilbert  to  do 
justice  to  the  confusion  and  trouble  created  in  the  busine.ss  world 
by  the  decisions  of  the  Board  of  Trade  under  the  first  part  of  the 
Safeguarding  of  Industries  Act.  Last  week  we  reported  that  dolls' 
glass  eyes  had  been  declared  to  be  scientific  glass,  and  conse- 
quently that  the  dolls  were  liable  to  a  duty  of  33^  per  cent.  This 
decision  has  since  been  modified,  and  in  future  the  eyes  are  to 
be  taxed  on  a  basis  of  5  per  cent,  of  the  doll  !  The  artificial  glass 
ornaments  of  ladies'  hats,  Chri.stmas-tree  ornaments,  and  similar 
articles,  are  also  liable  to  duty.  Pocket  batteries,  toy  magic  lan- 
terns, toy  magnets,  and  many  other  things  are  being  held  up,  and, 
while  the  accumulation  of  goods  at  the  docks  is  causing  confusion. 
the  business  of  the  country  is  also  being  held  up. 
Serious  Effects  of  the  Act. 
In  a  considered  statement .  sent  by  Mr.  H.  H.  Davis,  chairman  nt 
(he  Fancy  Goods'  Section  of  the  Vigilance  Committee  of  the  London 
Chamljcr  of  Commerce,  it  is  pointed  out  that  the  Safeguarding 
of  Industries  Act  is  being  interpreted  and  administered  in  such  a 
way  that  resolutions  were  unanimously  adopted  at  a  meeting  of 
fancy  goods  and  other  traders  last  week  expressing  '  grave  concern 
at  the  very  serious  dislocation  of  business  created  by  the  Act, 
particularly  on  account  of  the  extraordinary  wide  interpretations 
which  are  being  placed  on  certain  items  referred  to  in  the  Key  In- 
dustries schedule,'  and  also  calling  upon  (he  Government  (o  bring 
in  an  amending  Act  suspending  the  operations  of  the  Safeguarding  of 
Industries  Act  in  so  far  as  it  concerns  commodities  not  produced 
in  this  country.  Over  2000  of  the  articles  declared  by  the  Board 
of  Trade  to  have  now  become  dutiable  are  actually  not  manufac- 
tured in  this  country  at  all,  and  many  of  them  are  important 
raw  materials.  Therefore  the  effect  of  the  Act  is  to  penalise 
important  British  industries. 

Glass  and  Arc  Lamps. 
The  utmost  confusion   exists  as  to  the   interpretaloi   nof    "  lamp- 
blown   ware,"   and   it   has  also  been   laid   down   that,   under   the  arc 


lamp  carbons  cl.Tu^e  the  Customs  are  entitled  to  hold  up  consign- 
ments of  pocket  torch  batteries  because  they  contain  a  minute  piece 
of  carbon  rod,  although  these  are  obviously  not  going  to  be  used 
in  connection  with  arc  lamp  carbons  at  all,  nor  conld  l>e.  In 
addition,  a  consignment  uf  600  000  carbon  rods  wanted  by  a  firm 
of  British  dry  battery  manufacturers  has  already  been  held  up. 

It  will  be  remembered  that  in  the  Ways  "and  Means  debates 
Ministers  assured  tho  Hou.so  that  half  watt  lamps  were  not  to  be 
protected.  Yet  electric  lamps  are  held  up  at  all  the  ports  and  are 
to  be  taxed  as  containing  tungsten. 

We  have  some  doubts  as  to  the  validity  of  some  of  the  steps 
taken  by  the  Board  of  Trade,  and  it  miglht  be  advisable  to  take 
steps  to  test  the  legality  of  the  Board's  attitude  in  a  suitable  case. 
When  the  Key  Industries  schedule  was  before  the  House  of 
Conmions  no  one  contemplated  that  it  would  be  extended  so  as  to 
include  a  list  of  6  300  articles,  and  that  these  thousands  of  articles 
in  their  turn  would,  many  of  them,  l)e  ruled  to  include  a  large 
number  of  other  goods  which  would  not  have  been  supposed  to  have 
anything  to  do  with  key  industries. 


Osram    Huntalite   Electric   Candles. 

Electroliers,  wall  brackets,  and  standards  for  candles  have  always 
been  popular  fixtures,  especially  for  rooms  with  "  period  " 
decorations  where,  indeed,  simulation  candles  are  often  essential. 
The  effect  of  these  fittings  is  often  marred,  however,  by  badly- 
designed  candles,  which  are  obvious  imitations.  The  Osram 
"  Huntalite  "  electric  candle,  described  in  leaflet  No.  O.S.  2  520 
just  issued  by  the  General  Electric  Company,  Ltd..  is  specially 
designed  as  a  most  faithful  imitation  of  a  white  wax  candle.  The 
utmost  care  has  been  taken  to  reproduce  the  exact  proportions  and 
dimensions  down  to  the  smallest  detail.  Osi-am  "  Huntalite  " 
electric  candles,  especially  when  provided  with  suitable  silk  shades, 
maintain  the  illusion  so  well  that  there  need  be  no  hesitation  on 
the  score  of  good  taste  in  installing  them  in  the  most  correctly 
equipped  "period  "  room.  An  additional  advantage  is  the  lamps, 
being  made  in  one  piece,  they  remain  ab,solutely  rigid  and  perfectly 
upright  in  the  sconces  without  the  use  of  clips  or  other  devices. 
"  Huntalite  "  electric  candles  consume  20  watts,  and  are  made  in  a 
range  of  standard  voltages  from  25  to  250  volts.  Copies  of  (he 
leaflet  can  be  obtained  on  application  from  the  General  Electric 
Company,  Ltd..  Magnet  House,  Kingsway,  W.C.  2.,  or  from  any 
of  the  company's  provincial  branches. 


"  Paragon  "  Boiler  Tube  Loosener. 

The  accompanying  illustration  show's  the  "  Paragon  "  boiler  tube 
loosener,  a  new  labour  and  time-saving  device  for  all  users  of  steam 
boilers  with  straight  tubes,  which  has  been  put  on  the  market  by 
0  N.  Beck.  Among  the  advantages  claimed  for  the  '"  Paragon  '' 
loosener  are  that  it  only  requires  one  man  to  operate  it  and  a  few 
minutes  for  the  removal  of  the  tube  ;  that  it  does  not  in  the  slightest 
degree  damage  the  boiler  plate  or  strain  the  headers  ;  that  it  reduces 
the  stoppage  of  working  to  a  minimiun,  and  saves  labour,  time,  ami 
vexation. 

The  method  of  operating  the  tool  is  very  simple.  The  apparatus, 
with  its  claw  embracing  the  tube,  is  pressed  against  the  tube  plate. 


The  '•  Pakaoon  "  Boileu  Tibe  Looser. 

the  screwed  spindle  or  mandril  tightened  up  luitil  the  tube  end 
expanded  into  (he  tube  plate  becomes  loose.  By  turning  the  spindle 
in  the  opposite  direction  the  claws  are  loosened  and  the  tool  is  turned 
axially  by  about  60  deg.  The  same  operation  is  repeated  until  the 
tube  loosens  it,s  hold  in  the  plate,  and  is  then  driven  out  by  means  cl 
a  drift.  A  further  advantage  of  the  apparatus  is  the  fad  that,  as  the 
claws  only  slightly  indent  the  tulie  end,  tubes  which  are  otherwise 
in  good  condition  may  be  used  again.  Thorough  cleaning  and  liberal 
oiling  are  very  important.  Care  must  be  taken  not  to  let  the  long 
arms  of  the  claws  come  off  the  mandril  in  their  terminal  positions. 
The  apparatus  is  made  in  all  sizes  for  tubes  of  from  1%  in.  to  53  in. 
outside  diameter.  The  weight  varies  from  about  16  lb.  to  35  lb., 
according  to  size.     A  patent  has  been  applied  for. 
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Newport  Special  Order  Inquiry. 

Col.  T.  C.  Ekin,  M.I.C.E.,  conducted  an  inquiry  on  behalf  of 
the  Electricity  Commissioners  at  Newpoht  on  Friday  last  in  refer- 
ence to  an  application  by  the  Corporation  for  a  Special  Order 
extending  their  /electrical" supply  area  so  as  to  include  Caerleon, 
Christchurch.  Xash,  Bettws,  Duffryn,  Malpas  and  St.  Woolos.  The 
application  had  been  opposed  by  the  South  Wales  Electrical  Power 
Distribution  Company,  the  Gas'Company.  the  Newport  Ratepayers' 
Association,  and  the  Magor  and  St.  Mellons  Rural  District  Councils. 

ilE.  Wkottesley,  counsel  for  the  Corporation,  explained  that 
thev  had  come  to  an  agreement  with  the  Power  Company  to  divide  a 
number  of  the  parishes  mentioned,  and  they  now  applied  for  powers 
to  supply  Caerleon,  Nash  and  Christchurch,  but  to  divide  Malpas, 
Bettws,  Duffrvn  and  St.  Woolos.  Since  the  start  of  the  elec- 
tricitv  undertaking,  in  1891,  the  Corporation  had  spent  .£408  000  on 
it,  exclusive  of  The  tramways.  They  had  3  200  consumers,  and 
had  the  sanction  of  the  Ministry  to  expend  a  further  £200  000  on 
extensions.  He  urged  that  the  Commissioners  should  not  include 
the  ''Northumberland  Clause"  in  the  Order;  it  had  not  been 
included  in  the  Cardiff  and  Swan.sea  Orders.  If  the  undertaking 
was  run  as  a  private  commercial  company  they  could  have  paid  a 
dividend  of  5  per  cent,  and  put  a  substantial  sum  to  reserve. 

Ald.  J.  MoxoN,  chairman  of  the  Electricity  Committee,  said  the 
electricity  undertaking  was  one  of  the  best  assets  the  town  had. 
If  there  was  no  sinking  fund  they  could  have  paid  £50  000  to 
reserve.  In  fact,  they  had  placed  £21  000  to  reserve.  They  had 
made  a  contract  with  one  firm  that  month  to  supply  electricity,  the 
minimum  price  of  which  would  be  £8  000  a  year,  and  they  expected 
about  .£20  000  per  year. 

Mr.  L.  H.  Hornby  (for  the  Newport  Ratepayers'  Association) 
said  their  point  was  that  if  the  undertaking  was  properly  assess^a 
it  would  be  practically  bankrupt.  It  would  be  a  huge  gamble  for 
the  Corporation  to  embark  on  the  supply  of  electricity  in  the  rural 
districts, 

Mr,  a,  Nichols  Moore,  M.I.E.E.,  Borough  Electrical  Engineer, 
gave  details  of  the  cost  of  the  proposed  works,  and  urged  that 
from  a  business  point  of  view  the  Corporation  should  be  allowed  to 
proceed  with  the  proposals.  «= 


Commercial  Motor  Exhibition. 

This  exhibition,,  which  has  been  held  at  Olympia,  London,  dur- 
ing the  week,  included  several  new  features,  and  indicates  that, 
notwithstanding  the -trade  depression,  British  manufacturers  are 
tackling  the  work  of  improving  their  products  and  cheapening  pro- 
duction in  order  to  increase  the  fields  of  usefulness  of  the  motor 
and  open  up  new  markets.  There  were  a  number  of  chars-a-bancs 
and  some  luxuriously  fitted  motor  coaches,  with  electric  lighting, 
and  there  were  also  a  number  of  commercial  electric  vehicles. 

Among  the  numerous  exhibitors  were  the  Tilling-Stevens 
Motors,  Ltd.,  of  Maidstone,  who  showed  a  40  h.p.  double-deck 
omnibus,  with  a  petrol-electric  chassis,  a  Tilling-Stevens  petrol- 
electric  char-a-banc  de  luxe,  and  a  4-ton  petrol-electric  chassis. 

Clayton  Wagons,  Ltd.,  showed,  in  addition  to  steam  wagons,  a 
3-ten  electric  wagon,  with  an  Exide  battery ;  the  General  Electric 
Vehicle  Company  exhibited  an  electric  wagon  with  Exide  battery ; 
G.ABRETT  &  Sons  had  on  view  an  electric  as  well  as  steam  vehicles, 
while  Ransomes,  Sims  &  Jeiteries  exhibited  steam  and  ajso 
electric  wagons  and  a  runabout  electric  crane. 

The  accessories  section  of  the  exhibition  attracted  considerable 
attention.  No  few"er  than  fifty  of  the  electrically-equipped  com- 
mercial cars  and  chars-a-bancs  on  show  (just  over  50  per  cent,  of 
the  total)  are  fitted  with  the  well-known  C.A.V.  lighting  sets.  Many 
improvements  have  been  introduced  in  the  C.A.V.  specialities.  The 
standard  omnibus  lighting  setjs  ai'e  equipped  w'ith  the  new  circular 
type  dynamo  and  C.A.V.-Willard  battery,  and  among  the  improve- 
ments in  the  smaller  type  of  dynamo  is  a  waterproof  terminal 
connection.  The  C.A.V,  illuminated  advertising  signs  for  commer- 
cial vehicles,  which  are  on  view,  have  been  taken  up  by  most  of 
the  prominent  commercial  vehicle  users. 


New  Works  of  Ingleby  &  Company. 

In  these  days  of  industrial  depression  it  is  encouraging  to  see 
signs  of  progress  and  development  in  any  branch  of  industry,  and 
to  note  the  presence  in  our  midst  of  those  who  have  sufficient 
confidence  in  the  future  to  make  preparation  for  the  revival  in 
trade  which  we  all  hope  will  not  be  long  in  coming.  One  such 
sign  is  to  be  found  in  the  building  of  new  works  by  Messrs. 
Ingleby  &  Company,  Ltd.,  dynamo  and  motor  manufacturers,  on  a 
site  of  approximately  10  acres  adjoining  Old-lane,  Beeston,  Leeds. 

The  works,  which  were  formally  opened  on  the  11th  inst.  by  the 
Lord  Mayor  of  Leeds,  consist  of  two  buildings,  the  larger  of  which 
comprises  commodious  offices  and  large  machine  shop  of  structural 
steel  arranged  for  overhead  travelling  crane.  The  other  also 
includes  a  tool  shop  as  well  as  winding  department  and  stores  for 
finished  motors  and  other  materials.  The  works,  which  are  cap- 
able of  turning  out  electric  motors  for  industrial  purposes,  ranging 
from  i  B.H.p.  to  200  B.n.p.,  were  designed  by  Mr.  J.  C.  B.  Ingleby, 
elder  of  the  two  brothers  Ingleby,  who  commenced  business  in 
rented  premises  in  Elland-road  in  1908.  During  the  war  this 
became  a  controlled  establishment,  and  supplied  a  large  number 
motors  to  the  Government  factories.  In  the  construction  of  the 
buildings  special  attention  has  been  paid  to  light,  ventilation  and 
heating,  and  an  important  feature  is  the  way  the  works  have  been 
laid  out  for  future  extensions. 


Legal   Intelligence. 

A    MUNICIPAL    TRADING    ACTION. 

Mr.  Justice  Russell  has  fixed  Nov.  1  for  the  hearing  of  the  action 
Attorney-General  v.  Liverpool  Corporation.  It  is  brought  at  the 
instigation  of  certain  ratepayers  who  seek  to  restrain  the  Corpora- 
tion from  carrying  on  a  retail  business  in  electrical  fittings.  The 
defence  is  that,  as  a  corporation  constituted  by  charter,  they  were 
entitled  to  do  what  they  had  done. 

GIBBS    T.    METROPOLITAN    ELECTRIC    TRAMWAYS. 
On  the  &th  inst.   Mr.  Justice  McCardie  awarded  £425  damages 
to  Hannah  Ellen  Gibbs  for  injuries  to  her  left  foot,  received  in  a 
collision    between    two    tramcars    belonging    to    the    Metropolitan 
Electric  Tramways,  Ltd.,- in  April,  1920. 

Jlr,  Doughty  "said  the  plaintiff  was  fourteen  years  of  age,  and 
the  car  in  which  she  was  riding  was  at  a  standstill  when  another 
car  ran  into  it.  .\s  soon  as  the  passengers  realised  what  was 
happening  they  fled  to  the  exit,  and  plaintiff,  who  was  at  the  end 
of  the  car,  had  the  misfortune  to  get  her  feet  between  the  two 
cars  at  the  moment  of  impact.  The  foot  was  badly  crushed,  and 
the  girl  had  been  rendered  a  cripple  for  life.  She  had  won  a  four 
years'  scholarship,  and  was  to  have  become  a  teacher,  but  the 
accident  had  interfered  very  much  with  her  prospects. 

In  giving  judgment,  his  lordship  said  the  point  at  issue  in  the 
case  had  caused  him  arrxiety  and  doubt,  seeing  that  defendants 
had  paid  £350  into  court.  The  accident  had  rendered  the  girl  lame, 
and  she  could  only  walk  w'ith  a  stick  eighteen  months  after  the 
accident.  The  injury  would  have  a  permanent  effect  of  her 
physique,  mind  and  temperament.  The  indirect  effects  of  accidents 
were  often  under-estimated.  The  sense  of  being  a  cripple  would 
have  a  serious  effect  on  the  health  and  hope  and  working  power  of 
a  person.  According  to  the  medical  opinion,  another  operation 
was  necessary  to  remove  some  of  the  toes,  and  under  all  the  circum- 
stances, having  regard  to  the  changed  value  of  money,  he  awarded 
£425,  with  costs. 

DISPUTE  ABOUT  MOTOR  GENERATOR  REPAIRS. 

At  Southwark  County  Court,  on  the  13th  inst.,  an  action  was 
brought  by  Messrs.  Newbury  &  Thomas,  electrical  engineers,  to 
recover  .£16  15s.  from  I.  Levinsky,  proprietor  of  a  cinema,  for 
work  done.     Defendant  made  a  counter-claim  for  £36  2s.  6d. 

Counsel  for  plaintiffs  explained  that  the  claim  was  for  repairs 
to  a  motor  generator  used  at  the  theatre.  In  August,  1920,  plaintiffs 
were  asked  to  estimate  for  certain  repairs ;  the  work  was  com- 
pleted, and  the  machine  was  returned  to  the  theatre.  Some  time 
after  defendant  complained  that  the  work  done  was  not  satisfactory, 
and  ultimately  he  had  been  compelled  to  call  in  the  Crypto  Elec- 
trical Company,  whose  bill  was  the  subject  of  the  counter-claim. 
After  repair  the  motor  generator  was  used  for  two  months  by 
defendant,  who  made  iw  complaint.  It  was  used  six  days  weekly 
on  full  load.  In  November,  three  months  after  the  order  was 
completed,  defendant  rang  up  plaintiffs  and  again  complained  of 
certain  defects,  which  had  nothing  to  do  with  the  work  entrusted 
to  plaintiff's.  The  firm,  however,  gratuitously  put  right  certain 
defects,  and  six  months  after  delivery  defendant  once  again 
complained. 

Mr.  Hy.  Thompson,  one  of  the  partners  of  the  plaintiff  firm,  stated 
Levinsky  complained  three  months  after  delivery  that  the  generator 
was  not  running  smoothly,  and  that  it  was  jumpy.  As  a  result 
one  of  the  staff  went  to  the  theatre  and  foi;  two  hours  watched  the 
pictures,  but  nothing  happened,  w_hereupon  a  member  of  the  theatre 
staff  remarked,  "  Of  course,  while  you  are  here  it  will  not  play 
any  tricks,  but  as  soon  as  you  are  gone  it  will  start  again.' 
There  were  defects,  added  witness,  but  tliey  were  not  in  consequence 
of  the  work  his  finn  had  done.  He  gave  a  list  of  the  repairs  which 
formed  the  basis  of  the  claim. 

Henry  Easton,  electrical  engineer,  said  he  examined  the  machine 
on  the  previous  day  and  it  had  every  appearance  of  Tjeing  over- 
loaded. In  fact,  it  was  not  big  enough  for  the  job.  If  the 
motor  had  been  badly  wound,  as  alleged  by  defendant,  it  would 
have  become  apparent  within  six  hours. 

Defendant  gave  evidence,  and  said  that  after  plaintiffs  had  com- 
pleted their  work,  there  was  no  improvement,  the  generator  proving 
very  unsatisfactory.  A  transformer,  used  as  a  stand-by,  had  to  be 
pressed  into  service.  He  used  the  generator  only  one  and  a  half 
hours  after  it  was  returned  by  plaintiffs,  and  the  transformer  had 
to  be  substituted.  He  had  to  call  in  the  Crypto  Electrical  Com- 
pany, who  charged  for  overhauling  and  repairing  the  motor 
generator.  ,   „  . ,  ,  .      , 

Mr.  Hobbs,  of  the  Crypto  Electrical  Company,  said  he  examined 
the  generator  in  March,  and  the  machine  was  absolutely  impossible 
to  run      The  whole  thing  had  been  running  for  years. 

In  answer  to  the  judge,  witness  said  the  apparatus  was  running 
practicallv  all  the  year.  It  had  been  in  for  repair  several  times,  and 
when  he  "saw  it  practically  every  part  of  it  wanted  renewing,  the 
result  of  overwear. 

His  Honour  gave  judgment  for  plaintiffs  for  the  amount  claimed. 
He  accepted  the  statement  on  behalf  of  plaintiffs  that  there  was 
no  complaint  until  after  two  months.  He  thought  that  what  really 
happened  was  that  defendant  wanted  to  have  the  machine 
"  tinkered  "  instead  of  spending  a  proper  sum  to  put  it  into 
thorough  repair.  Plaintiffs  had  done  what  they  engaged  to  do  and 
had  done  it  thoroughly,  and  the  work  which  had  since  become 
necessary  was  due  to  the  reason  he  had  explained.  There  would  be 
judgment  for  plaintiffs  for  the  amount  claimed  with  costs,  and 
the  counter-claim  would  be  dismissed  with  costs. 
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Electricity  Supply. 

Messrs.  Curran,  of  Belfast,  have  begun  work  on  the  electricity 
scheme  for  Poktrush. 

Sleavord  Urban  Council  has  increased  the  price  of  electricity  by 
2d.  per  unit  as  from  Oct.  1. 

The  price  of  electric  current  for  lighting  at  Delabole  has  been 
increased  from  SJd.  to  lid.  a  unrt. 

A  new  sub-station  is  to  be  equipped  in  the  north-western  district 
of  St.  Pancras.  at  a  cost  of  about  £35  000. 

Heme:,  Hempstead  Council  has  approached  Watford  Urban  Council 
in  order  to  obtain  their  terms  for  the  supply  of  electricity  to  the 
district. 

PoRTSstouTH  Council  will  reduce  the  price  of  electric  current  for 
lighting  from  8d.  to  T^d.  per  unit  at  the  end  of  the  current 
garter. 

Talgarth  Parish  Council  have  decided  to  make  another  offer  to 
the  local  electricity  company  to  induce  them  to  supply  electricity 
for   street   lighting. 

In  order  to  provide  employment  M.\nchester  Education  Com- 
mittee propose  to  wire  and  fit  the  elementary  schools  for  electric 
lighting  at  a  fiost  of  £12  400. 

The  introduction  of  electric  lighting  at  the  Pier  Head,  Liverpool, 
has  proved  eminently  satisfactorv,  the  lamps  giving  50  000  candle- 
power,  at  a  cost  of  .€850  per  annum. 

Dover  Corporation  have  decided  to  lay  electric  supplv  mains  in 
St.  Margarets.  The  Admiralty  have  agreed  to  continue  the  present 
scale  of  payments  for  electric  current. 

Trl-ro  Town  Council  is  to  ascertain  vihether  a  grant  in  aid  of 
public  work  for  the  unemployed  can  be  secured  in  order  to  carry 
out  the  proposed  electric  supply  scheme. 

^/^cA'^'""  ^"^  '"  ^  '""'"'*^  '°  '"***  ^"  estimated  further  loss  of 
£6  750  on  the  Redditch  Council's  electricity  undertaking.  This  is 
equal  to  a  2s.  6d.  rate  in  the  ensuing  half-year. 

The  postponed  visit  of  the  Duke  of  York  to  Sheffield  has  now 
been  fixed  for  the  4th  prox.,  when  the  official  inauguration  of  the 
Corporation's  new  pow^^r  station  will  take  place. 

Batii  Corporation  have  been  authorised  to  borrow  £22  000  on 
account  of  the  £30  000  required  for  electricitv  extensions.  New- 
feeders  and  distributor.s  are  to  be  laid,  at  a  cost  of  £1  882. 

London  County  Council  Education  Committee  have  decided  to 
substitute  gasfilled  lamps  for  the  present  inverted  arc  lamps  used 
in  the  woodwork  and  art  rooms  of  the  Shoreditch  Technical 
In.stitute. 

Ystradgynlais  Urban  Council  have  decided,  with  only  one 
dissentient,  to  purchase  the  Glantawe  Electric  Supply  Works  for 
£18  000.  and  the  clerk  has  been  instructed  to  make  application  for 
a  s|)etial  order  from  the  Electricity  Commissioners. 

The  Kingstown  (Dun  Laoghaire)  Urban  Council  have  appointed 
an  electric  supply  committee,  with  Mr.  M.  F.  O'Brien  as  chairman, 
in  order  to  consider  a  scheme  for  the  supplv  of  electricity  in  the 
district.     A  provisional   Order  was  obtained  in  1914. 

The  Retail  Section  of  the  Wolverh.oipton  Chamber  of  Com- 
merce have  asked  the  Corporation  to  make  an  immediate  reduction 
in  the  charge  for  electricity,  the  abolition  of  the  minimum  charge, 
and  the  125  per  cent,  added  during  the  war  to  the  meter  rents. 

Owing  to  an  extremely  low  tide  in  the  Thames  on  the  13th  inst 
"t  J°  ti"'*"''''^'^"'^  condensing  water  being  available,  the  pi-essure 
of  the  FuLliAM  electric  supply  was  reduced  for  a  couple  of  hours, 
but  soon  after  9  p.m.  matters  were  put  right,  and  the  lights 
brightened  up. 

Middlesbrough  Corporation  has  received  sanction  to  borrow 
£54  463  for  mains,  converting  plant,  gas  sets,  and  building  ivork 
in  connection  with  the  electricity  undertaking,  but  the  application 
for  sanction  to  borrow  £13  875  for  prospective  expenditure  on  mains 
and  service  is  still  under  consideration. 

A  Special  Order  authorises  Col.  J.  A.  Stirling  and  Messrs 
A.  H.  Anderson,,  D.  C.  Blair.  H.  Marshall,  and  A.  B.  Wilson,  all 
of  Dunblane,  to  supply  electricity  in  the  burgh  of  Dunblane  and 
part  of  the  parish  of  Dunblane  and  Lecrofl.  Objections  are  to  be 
sent  to  the  Ministry  of  Transport  by  Nov.  3. 

Woodstock  Guardians  have  appointed  a  committee  to  consider 
an  engineer's  report  on  the  electric  lighting  plant.  It  appears  that 
the  battery  is  in  a  poor  condition,  and  requires  renewal.  A  new 
battery  of  the  same  size  will  cost  £150,  while  a  larjger  one  will 
be  £240.     The  rest  of  the  plant  is  in  fair  condition. 

Holsworthy  is  to  be  without  public  lighting  this  winter.  Being 
dissatisfied  with  the  gas  lighting,  and  as  the  local  Gas  and  Electric 
Supply  Company  has  refused  to  entertain  the  idea  of  electric 
lighting  on  the  ground  that  the  plant  is  already  w'orking  at  its 
fullest  capacity,  the  Urban  Council  has  decided  to  abandon  street 
lighting. 

At  a  recent  meeting  of  the  Harrington  Urban  Council  a 
letter  was  read  from  the  United  Steel  Company  reepecting  the 
lighting  of  Lowca  village  by  electricity,  and  offering  to  fix  and 
supply  with  electric  current  twelve  32  c.p.  lamps  for  six  months 
for  the  sum  of  £25,  subject  to  the  council  erecting  permanent  iron 
lamp  post«. 


The  proposed  extended  area  of  supply  from  the  Portobello  power 
station  of  Edinbitigh  Corporation  is,  apparently,  insufficient  in  the 
opinion  of  the  East  Lothian  County  Council.  The  City  Council 
suggested  an  area  within  a  radius  of  ten  miles  from  the  station, 
but  the  country  authorities  require  a  twenty-miles  radius,  and, 
provided  this  is  agreed  to.  the  City  Council's  application  for  a 
Special  Order  will  not  be  opposed. 

The  output  of  the  Liverpool  electric  supply  department  dropped 
by  nearly  4  000  000  units  during  the  first  six  months  of  the  year 
compared  with  the  corresponding  period  of  1920,  or  about  87  per 
cent.  Since  the  settlement  of  the  coal  dispute  the  demand  for 
electricity  had  steadily  improved.  There  are  18  550  consumers  con- 
nected, an  increase  of  2  500.  Considerable  extensions  to  mains  had 
been  carried  out  to  supply  the  new  housing  areas,  and  it  is  expected 
that  sanction  will  shortly  be  received  for  further  extensions  at  two 
other  estates. 

The  Slinistry  of  Transport  have  issued  an  Order  empowering 
the  Llandrin'dob  Wells  Electric  Light  &  Power  Company,  Ltd., 
to  increase  their  charge  to  a  maximum  of  Is.  2d.  per  unit,  with  a 
minimum  for  the  winter  quarters  of  17s.  6d.  for  15  units  or  less, 
and  a  minimum  of  lis.  8d.  in  the  summer  quarters  for  10  units  or 
less.  In  view  of  the  serious  increase,  and  as  the  power  has  been 
conferred  for  five  ^-ears.  the  Council  met  in  committee  to  consider 
the  position.  There  is  a  proposal  to  purchase  the  undertaking 
provided  terms  can  be  arranged. 

At  the  recent  local  inquiry  at  Cookham  into  the  two  applications 
for  Special  Orders  for  supplying  electricity  to  Cookham  and  dis- 
trict, it  was  stated  that  the  Bourne  End  Electricity  Corporation, 
Ltd..  who  have  electricity  works  at  Bourne  End.  desired  to  extend 
their  cables  to  Cookham.  through  Cookham  Dean  and  Cookham 
Rise,  to  Marlow.  as  well  as  Little  Marlow  to  Wooburn.  The  second 
application,  by  Mr.  George  Young  and  three  other  promoters,  related 
to  a  scheme  to  supply  Cookham  village,  and  Cookham  Dean  and 
Cookham  Rise  from  hydro-electric  plant.  The  turbines  would  be 
dri^1en  by  Thames  water-power  at  Cookham  Mill. 

Litherland  Urban  Council  is  transferring  its  provisional  Order 
to  BooTLE  Corporation.  The  latter  will  supply  electricity  for  street 
lighting  in  Litherland  at  one-*hird  of  the  private  lighting  rate,  but 
at  not  less  than  Id.  per  unit,  and  subject  to  Litherland  Council 
paying  all  charges  for  connections,  equipment  and  maintenance. 
Work  is  proceeding  on  the  laying  of  mains  in  Litherland,  and  the 
Bootle  Electrical  Engineer  reports  that  the  only  satisfactory  way  to 
provide  the  capital  required  for  service  connections  will  be  for 
consumers  requiring  the  supply  to  pay  for  the  cost. 

The  General  Purposes  Committee  of  Birmingham  City  Council, 
reporting  on  the  steps  taken  during  the  coal  strike  to  en.sure  fuel 
and  light  control,  state  that  the  effect  on  the  finances  of  the  electric 
supply  department  was  to  involve  it  in  a  loss  of  £43  100.  The 
subsequent  and  continued  effect  in  loss  of  business  and  disorganisa- 
tion of  working  it  was  impossible  to  assess.  The  estimated  reduc- 
tion in  the  sale  of  electricity  during  the  three  months  is  put  at 
5'8  million  units,  of  a  gross  selling  value  of  £59  000.  and  deducting 
the'cost  of  producing  this  extra  quantitv  the  loss  is  £32  400.  Extra 
fuel  and  labour  costs  are  estimated  at  £iO  700.  a  total  of  £43  100. 

There  is  a  possibility  of  the  revival  of  the  Dartmoor  Hydro- 
electric scheme  in  a  modified  7orm.  Jlessrs.  J.  &  W.  Purves, 
consulting  engineers,  of  Exeter,  have  succeeded  in  getting  Messrs. 
Armstrong,  Whitworth  &  Company  interested  in  the  scheme,  and 
it  is  stated  that  there  is  every  prospect  of  something  being  done, 
provided  the  Government  give  a  small  amount  of  assistance.  The 
Torquay  District  Unemployment  Committee  have  notified  Messrs. 
Purves  that  they  would  welcome  any  form  of  enterprise  which  would 
bring  employment  to  the  area,  but  that  if  the  Government  assistance 
sought  was  financial  the  committee  was  not  prepared  to  support  the 
principle. 

The  trouble  between  the  Coventry  Corporation  electricity  depart- 
ment and  E.P.E.A.,  which  had  reached  so  acute  a  stage  that  notices 
of  withdrawal  of  their  services  had  been  given  by  the  whole  of  the 
staff,  has  been  settled  by  the  Anomalies  Committee  of  the  National 
Joint  Board,  to  w-hich  both  parties  agreed  to  refer  dispute.  The 
sub-committee  met  in  London  under  the  chairmanship  of  Aid. 
Walker,  and  after  a  full  hearing  decided  unanimously  that  tbe 
notices  to  cease  work  must  be  withdrawn,  and  no  further  attempts 
made  to  interfere  with  the  arrangement  made  by  the  Corporation. 
It  was  al.so  recommended  that  the  gentleman  who  had  been  appointed 
to  the  staff  of  the  electricity  department  should  rejoin  the  E.P.E.A. 
The  irrepressible  Councillor  Ghaves  has  again  raised  the  ques- 
tion of  the  charges  for  electricity.  At  the  meeting  of  the  Corporation 
last  week  he  moved  that  "  the  Electric  Supply  Department  charge 
for  all  electric  current  su|i]ilied  to  the  Tow-n  Hall,  libraries,  hospitals 
and  all  buildings  and  insitutions  within  the  city  which  were  wholly 
or  partially  supported  from  the  rates,  a  price  which  was  not  more 
than  the  lowest  rate  at  which  electricity  was  supplied  for  light  to 
any  consumer  within  the  same  radius  of  one  of  the  Corporation's 
power  stations."  He  said  he  wanted  to  alter  the  existing  system 
of  charging  all  sorts  of  prices,  which  was  entirely  indefensible.  All 
current  for  the  free  libraries  was  charged  at  6d.  per  unit,  and  across 
the  Way  at  the  Green  Dragon  they  charged  only  3d.,  and  a  good 
many  thousands  of  liou.<es.  and  a  great  many  more  customers  of 
various  sorts  paid  3d.  or  2d.  per  unit.  About  425  580  units  were 
supplied  to  the  buildings  specified  in  the  resolution  at  an  average 
price  of  446d.  per  unit.  That  was  a  fraud  upon  the  ratepayers, 
who  had  no  option  in  the  matter.  After  some  discussion  the  matter 
went  to  the  Committee. 
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Electric   Traction. 

DoNCASTER  Tramways  Committee  propose  to  construct  a  loop  line 
via  Trafford-street. 

Extensions  of  the  Skircoat-road  tranicar  depot  are  proposed  by 
tlie  Halifax  Tramways  Committee. 

Aberdeen  Corporation  have  decided  to  construct  additional  tram- 
ways, at  an  estimated  cost  of  £84  000. 

London  County  Council  have  authorised  an  e.\penditure  of  £3  250 
on  the  construction  of  an  additional  cro550\'Br  to  the  lay-by  in  Park- 
road,  Forest  Hill. 

It  is  estimated  that,  there  are  at  present  over  9  200  commercial 
ELECTRIC  VEHICLES  in  the  United  States,  of  which  about  5  000  are 
in  the  New  York  district. 

Seven  new  tramcars  have  been  purchased,  at  a  cost  of  £3  045  each, 
by  Swansea  Tramways  Committee.  It  is  intended  to  run  the  smaller 
cars  on  the  trailer  system  to  cope  with  the  traffic  on  certain  routes. 

Buxton  -Urban  Council  are  complaining  of  the  inadequate  railway 
facilities  between  the  Midlands,  Lancashire  and  Yorkshire  and 
Buxton,  and  it  is  proposed  to  approach  the  railway  company  with  a 
view  to  the  electrification  of  the  lines. 

Manchester  Tramways  Committee  have  decided  to  make  an 
experiment  with  motor  omnibuses  in  dealing  with  suburban  traffic. 
Two  large  double-deck  'buses,  each  capable  of  carrying  fifty  passen- 
gers, are  to  be  placed  on  routes  beyond  the  termini  of  the  electric 
tramways  in  order  to, test  their  revenue  earning  capacity. 

Among  the  projected  schemes  for  giving  employment  is  the 
electrification  of  the  Southend  Railway.  The  Midland  Railway 
Company  already  possess  the  necessary  statutory  powers,  and  as  it 
would  be  a  very  useful  development  there  is  a  possibility  of  the 
work  being  undertaken,  provided  the  capital  can  be  raised. 

Newcastle-dn-Tyne  Transport  and  Electricity  Committee  has 
received  tenders  for  the  supply  of  the  tramway  rails  for  the  route 
from  Barras  Bridge  to  the  High  Level  Bridge.  The  Benwell 
extension  and  the  Gosforth  light  railway  will  also  be  constructed 
very  shortly.  A  start  has  been  made  with  the  extensions  of  the 
tramway  sheds  at  Byker. 

A  sub-committe  of  the  Glasgow  Tramways  Committe  is  investi- 
gating the  proposal  to  acquire  the  undertaking  of  the  Paisley  Tram- 
ways Company,  and  conferences  have  been  held  with  representatives 
of  interested  authorities.  Should  Glasgow  Corporation  agree  to  its 
acquisit'ion  the  present  Paisley  system  will  be  maintained  in  its 
entirety.  The  cars  will,  however,  run  from  the  centre  of  the  city, 
and  fares  will  be  adjusted  to  bring  them  in  line  with  those  in 
Glasgow.  The  Corporation  have  decided  to  make  no  change  in  the 
present  system,  a  proposal  to  reintroduce  the  halfpenny  fare  for  a 
single  stage  being  rejected. 

Personal  and  Appointments. 

Sir  Philip  Dawson,  K.B.E.,  the  newly-elected  M.P.  for  West 
Lewisham,  took  his  seat  in  the  House  of  Commons  on  Tuesday. 

A  large  photograph  of  the  Dover  Corporation  tramway  staff  has 
been  presented  to  the  manager,  Mr.  E.  H.  Bond,  as  a  token  of 
esteeni. 

The  King  has  accepted  the  resignation  of  Sir  Eric  Geddes  as 
Minister  of  Transport,  to  take  effect  as  from  the  15th  inst.  Mr, 
A.  Neal  is  now  in  temporary  charge  of  the  Ministry. 

M.  Willum  Loth  has  been  awarded  a  prize  by  the  French 
Academy  of  Sciences  for  an  invention  enabling  ships  to  be  taken 
in  and  out  of  harbour  by  means  of  electro-magnetic  cable-guides. 

Mr.  H.  W.  Wilson,  who  has  been  for  fifteen  years  Mains  Superin- 
tendent at  Maidstone,  and  is  leaving  to  become  distribution 
engineer  at  Croydon,  has  been  presented  by  the  electricity  works  staff 
with  an  armchair,  and  by  the  townspeople  with  a  pair  of  field 
glasses  in  case,  a  smoker's  cabinet,  End  a  case  of  fish  knives  and 
forks. 

Mr.  G.  W.  0.  Howe.  D.Sc,  IM.I.E.E.,  head  of  the  Department 
of  Standards  and  Measurements  at  the  National  Phvsical  Labora- 
tory. Teddington,  has  been  appointed  to  the  newlv-founded  James 
Watt  Chair  of  Electrical  Engineering  in  the  Universitv  of  Glasgow. 
Dr.  Howe  received  his  academic  training  at  Armstrong  College. 
Newcastle-on-Tyne,  and  was  for  some  vears  assistant  professor  in 
electrical  engineering  at  the  City  and  Guilds  Engineering  College. 
He  IS  the  translator  of  Thomalen's  work  "  Electrical  Engineering." 
and  he  has  written  several  Papers  on  electrical  engineering,  radio- 
telegraphy,  &c. 

Mr  Wm.  J.  Goudie,  D.Sc,  has  been  elected  to  the  recently 
founded  James  Watt  chair  in  the  Theory  of  Heat  Engines  at 
Gl.^cow  University,  and  Mr.  Percy  A.  Hillhouse,  D.Sc.  liecomes 
professor  of  Naval  Architecture,  in  succession  to  Sir  John  Biles 
who  retired  some  time  ago.  Prof.  Hillhouse.  who  is  a  graduate  of 
Glasgow  University,  is  chief  naval  architect  to  the  Fairfield  Ship- 
building &  Enginering  Company.  Dr.  Goudie,  after  Gradua/ting 
at  Glasgow  University,  joined  the  engineering  staff  of  the  Universitv 
of  London  (University  College),  becoming  assistant  professor  in  1910 
three  years  later.  During  the  last  two  years  o"f  the  war  he  carried  out 
research  work  on  anti-aircraft  shell  fuses.  In  October.  1919.  Prof. 
Goudie  was  appointed  lecturer  on  heat  engines  in  Glasgow  University, 
a  position  which  he  held  until  his  present  appointment  as  first 
occupant  of  the  chair  on  the  subject. 


Institution    Notes. 

Mr.  R.  Borlase  Matthews  has  been  invited  to  read  a  Paper  on 
the  21st  inst.  before  the  Royal  Dutch  Institute  of  Engineers 
(Nijmegen)  on  "  Applications  of  Electricity  to  Farming,"  a  subject 
to  which  he  has  given  considerable  attention  during  recent  years, 
as  he  has  carried  out  considerable  experimental  work  on  a  com- 
mercial scale  on  his  600-acr6  farm. 

On  Saturday,  the  29th  inst.,  there  will  be  a  visit  of  London 
Students  of  the  Institution  of  Electrical  Engineers  to  the  works 
of  the  British  Electric  Transformer  Company  at  Hayes.  Middlesex. 
Students  who  wish  to  attend  should  notify  Mr.  Howard,  115, 
Qiieen's-road,  S.W.   19,  before  the  19th  inst.  " 

The  opening  meeting  of  the  Session  1921-22  in  connection  with 
the  S.  Midland  Students'  Section  of  the  Institution  of  Elec- 
trical Engin-eers,  will  be  held  on  Tuesday.  Oct.  25,  at  the 
I'niversity,  Edmund-street,  Birmingham,  at  7.30  p.m.  Mr.  E. 
Gallizia  will  deliver  a  short  chairman's  address,  and  this  will  be 
followed  by  a  Paper  on  "  Single-Phase  Commutator  Motors,"  by 
Mr.  N.  Elliot.  A  successful  smoking  concert  was  held  on  the 
11th  inst. 

The  inaugural  meeting  of  the  Institution  of  Rubber  Industry 
was  held  on.  Wednesday,  at  the  Royal  Society  of  Arts,  London, 
when  Mr.  J.  H.  C.  Brooking.  M.I.E.E.,  delivered  his  presidential 
address,  and  Sir  Henry  Wickham  and  Mr.  Herbert  Rogers  read 
papers  dealing  with  rubber  growing  and  manufacture.  Numerous 
papers  dealing  with  rubber  growing,  manufacture,  vulcanisation, 
&c,.  w-ritten  by  experts,  will  be  read  at  the  meetings  during  the 
ensuing  session. 

The  third  annu.\l  dinner  to  the  members  of  the  National  Execu- 
tive Council  of  the  Eleciric.4l  Power  Engineers'  Association 
(Southern  Division)  will  be  held  at  the  Hotel  Cecil,  Strand, 
London,  on  Saturday,  29th  inst.,  at  5.30  for  6  p.m.  Tickets 
(10s.  6d.  each)  may  be  obtained  from  the  Technical  Representative 
or  Section  Secretary. 

At  a  meeting  of  the  Southern  Division  of  the  Association  at  the 
Central  Hall.  Westminster,  at  7  p.m.,  on  Friday  next  (Oct.  28),  a 
lecture  will  be  .delivered  by  ilr.  J.  E.  Johnson,  entitled  "  Notes 
on  Surface  Condensing  Plant." 

At  the  congress,  organised  by  the  Institute  of  Transport  at 
the  Commercial  Motor  Exhibition  on  Monday,  Mr.  P.  F.  Smith 
read  a  paper  on  the  ''  Evolution  of  the  Motor  Vehicle  for  CJoods 
and  Passenger  Service."  He  said  the  steam  vehicle  system  of 
propulsion  would  never  compete  seriously  with  the  internal  com- 
bustion motor  for  useful  loads  under  five  tons.  The  petrol  gear- 
driven  vehicle  had  done  and  was  doing  splendid  work  in  aid  of 
freight  carrying  and  passenger  transport,  but  he  thought  its 
development  was  almost  at  an  end.  The  petrol-electric  vehicle  had 
steadily  developed,  and  was  now  the  most  formidable  competitor  of 
the  gear  transmission.  Post-war  designs  of  this  system  from  1919 
onwards  had  proved  that,  under  all  road  conditions,  they  were  as 
good  as,  if  not  superior  to,  any  other  form  of  propulsion.  The 
petrol-electric  system  was  the  acme  of  "  safety  first."  A  driver 
might  at  his  discretion  put  his  controller  in  the  reverse  position 
and  crawl  down  a  hill  at  about  two  to  three  miles  per  hour,  with- 
out having  recourse  to  his  mechanical  brakes.  Equally,  if  the 
engine  should  fail  in  the  centre  of  a  dangerous  hill,  the  vehicle  could 
not  run  backwards  at  a  greater  speed  than  that  mentioned,  because 
the  electric  motor  automatically  became  a  dynamo  for  the  time 
being.  In  a  few  years  from  now  petrol-electric  transmission  would 
occupy  the  position  which  the  "  gear-drive  "  held  at  present. 


Educational. 

Mr.  L.  Bolton,  winner  of  the  £1000  prize  offered  by  ■■  The 
Scientific  American  "  for  the  best  essay  on  Einstein's  theory,  will 
give  two  lectures  on  '■  Relativity  "  at  Blrkbeck  College.  Fetter- 
lane.  E.G.  4,  on  Oct.  24  and  31,  at  5.30.  Admission  is  free,  without 
ticket. 

The  Privy  Council  have  rejected  the  petition  of  University 
College,  Reading,  for  the  grant  of  a  Charter  of  Incorporation  as 
a  University.  It  is  considered  that  the  number  of  students  study- 
ing for  University  degrees  ought  to  be  larger,  and  that  the  annual 
income  ought  to  be  raised  to  £80  000.  When  these  conditions  can 
be  satisfied  the  Privy  Council  will  reconsider  the  question. 

The  University  of  Birmingham  has  just  reached  its  "  majority," 
and  it  has  been  celebrating  the  event  by  a  conversazione.  The  900 
guests  were  received  by  Sir  Gilbert  Barling,  Bart.,  the  vice-chan- 
cellor, with  whom  was  the  principal  (Mr.  C.  Grant  Robertson)  and 
the  deans  of  faculties  and  professors.  The  Lord  Mayor  of  Birming- 
ham ( Alderman. W.  A.  Cadbury)  headed  the  civic  representation. 
The  seven  surrounding  counties  which  constitute  the  sphere  of 
influence  of  this  great  Midland  University  were  all  represented, 
and  there  were  also  many  representatives  of  the  industrial  and 
commercial  interests  of  the  district.  The  chemical  department  was 
ablaze  with  light,  a  striking  effect  being  produced  by  means  of  a. 
powerful  arc  lamp,  which  with  other  high-power  lamps  played 
over  the  whole  of  the  University  grounds.  The  effect  was  enhanced 
by  the  production  of  a  dense  white  smoke  cloud,  on  which  were 
projected  coloured  beams  from  three  powerful  searchlights,  lent  by 
the  British  Thomson-Houston  Company.  In  the  electrical  engineer- 
ing section  (one  of  the  best-appointed"  departments  in  the  English 
Universities)  a  featm-e  was  the  reception  of  wireless  signals  by  tele- 
graph and  telephone,  and  there  were  many  experiments  interesting 
to  the  non-scientific  mind. 
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Imperial   Notes. 

It  is  proposed  to  light  tlio  town  of  Iltima  (Victoria)  electrically, 
and  to  take  current  from  tli«  Swan  Hill  Shire  Council's  system. 

The  Electrolytic  Zinc  Company  produced  at  its  Ilisdon  Works, 
Tasmania,  5  809  tons  of  zinc  slabs  (valued  at  £251  130)  during  the 
past  year. 

It  is  stated  that  an  order  for  boilers,  at  a  cost  of  about  ,£50  000, 
has  been  placed  with  a  Lancashire  firm  in  connection  with  the  new 
generating  plant  which  is  to  be  installed  at  Newcastle  (N.S.W.). 

The  Tasmanian  Parliament  has  authorised  the  Government  to 
advance  the  Hvnno-KLixTRic  Power  and  Metallurgical  Company 
a  further  sum  of  €30000.  Preparations  are  being  made  for  the 
resumption  of  the  manufacture  of  carbide. 

At  Latra  (South  Australia)  the  Council  has  purchased  the  dis- 
tribution plant  and  mains  from  Mr.  A.  H.  Forder,  who  has  hitherto 
bee.i  the  contractor  for  the  public  electric  lighting,  and  the  Council 
will  in  future  take  the  necessary  electrical  energy  from  the  Laura 
Milling  Company. 

.\  new  company,  Hadfields  (Australia),  Ltd.,  with  a  capital  of 
£500  000,  has  been  formed  to  take  over  the  works  of  the  Australian 
Electric  Steel,  Ltd.,  at  Alexandria.  Sydney,  and  at  Perth  (West 
Australia),  and  to^e.\tend  both  plants  for  the  manufacture  of  high- 
grade  steel  products.  Among  the  directors  are  Sir  Robert  Hadfield, 
Bart.,  and  Mr.  J.  M.  Descnamps,  the  latter  acting  as  managing 
director. 


The  movement  for  the  development  of  Inter-Imperial  Trade  is 
growing  in  New  Zeal.\nd,  and  the  new  American  tariff  will  accen- 
tuate the  feeling  in  favour  of  British  goods.  At  a  recent  conference 
of  the  Xew  Zealand  Association  of  British  Manufacturers  and 
Agents,  and  representative  of  the  importing  motor,  electrical  and 
engineering  and  other  trades  distributing  British  manufactures,  a 
strong  pronouncemenf  was  made  on  the  imperative  need  for  giving 
all  possible  assistance  to  the  furtherance  of  inter-Imperial  trade" 
On  the  motion  of  Mr.  G.  H.  Scott,  president,  a  series  of  re.solu- 
tions  w-ere  adopted  to  the  effect  that  the  units  of  the  British 
Empire  should  carefully  consider  their  position  in  regard  to  trading 
with  foreign  countries  whose  policies  practicallv  e.xclude  products 
of  the  British  Empire:  that  a  policy  should  be  laid  down  by  Great 
Britam  and  the  Dominions  in  conference,  whereby  their  mutual  trade 
could  best  be  conserved  and  increased;  and  that  the  best  interests 
of  New  Zealand  would  be  served  bv  e.vpansion  of  trade  within  the 
British  Empire,  with  preference  (o  Cireat  Britain. 


Foreign    Notes. 

In  the  reconstructed  Per,sian  Cabinet  the  Minister  of  Posts  and 
Tklegraphs  is  Shahab  ed  Dowleh. 

By  a  Decree  of  the  Spanish  Ministry  of  the  Interior,  the  Inter- 
N/.t;onal  ohm  and  ampere  have  been  made  obligatory  in  specifica- 
tions involving  the  measurement  of  resistance  and  current  strength. 

In  consequence  of  the  recent  Batignolles  railway  ti  nnel  dis- 
aster the  French  Minister  of  Public  Works  (M.  le  Trocquerl  has 
sent  a  circular  letter  to  the  railways  requesting  them  to  abolish  gas 
lighting  m  trains  as  soon  as  possible.  The  directors  will  be  held 
personally  responsible  in  cases  of  accident  due  to  neglect  to  carry 
out  the  instructions.  All  e.vpress  trains  are  to  be  converted  to 
?Qo''.!'"r,-u^  ."t  '^^'"■?  ■^■''"-  ^'  ^^23,  by  all  other  trains  bv  January. 
T  -1  ,n^^  ^^'m'''^  '"  suburban  trains  must  be  converted  before 
Jan  1.  1924.  Iho  practice  of  heating  the  carriages  in  winter  with 
coal  slovee  is  also  forbidden,  but  two  years  are  allowed  for  its 
complete  abolition. 

'J'he  Chinese  Foreign  Office  is  negotiating  with  the  French  Govern- 
ment with  a  view  to  securijig  the  cancellation  of  the  Sino-French 
agreement  i;e  atr\;e  to  the  formation  of  the  Peking  Tramways 
Company.  The  Tsuiig  Hua  Electric  Apparatus  Manufacturing 
Company,  Ltd..  organised  by  Shih  Shao-t«en,  has  petitioned  the 
Ministry  of  Agricultui-e  and  Commerce  for  registration. 

The  Commercial  Secretary  to  H,M.  Legation  at  Christiania  (Mr 
C.  L.  Pans)  reports  that  the  Norwegian  Storting  has  granted  a 
concession  to  "  A/S  Akersbanerne  "  for  the  construction  of  an 
ELEcrnic  RAILWAY  from  Christiania  to  Ostensjo,  a  distance  of 
about  eight  kilometres.  Work  on  this  line  will  probably  be  com- 
menced simultaneously  with  the  construction  of  the  Majorsteun- 
Sognsvandet  railway,  a  concession  for  which  was  also  granted 
recently. 

^''"oniif  ^'*'"  ^'""**'f:R  OF  Finance  has  Ls.sued  an  Order  increasing 
from  900  to  1900  per  cent,  the  premium  or  "agio"  which  is 
leviable  when  the  "  gold  "  duties  of  the  Cu.stoms  Traiff  are  paid  in 
paper  currency.  The  effect  of  the  Order  is  to  d.mble  the  paper 
currency  duties  by  requiring  2  000  paper  marks  to  be  paid  for  each 
100  marks  gold  duty  leviable.  The  new  Order  is  to  take  effect 
on  the  20th  inst. 

J"^"  ^y '''"'":■■'"■'  ['""rdirn,  CnmmerriaVs  London  correspondent 
states  the  view  of  exporters  here  on  the  new  Spanish  Tariff 
is^  that,  as  the  Spanish  import  duties  have  already  been  raised  once 

his  year,  the  Board  of  Trade  ought  to  take  actiOe  steps  to  prevent 
the  promulgation  of  the  further  increases  in  the  import  duties  which 
are  scheduled  to  come  into  operation  next  January.  It  is  pointed 
out  that,  under  a  commercial  treaty  made  between  this  country  and 
hpam  m  the  nineties  the  Board  of  Trade  could  bring  considerable 
influence  to  bear  on  the  Spanish  Customs  authorities  to  modify  their 
present  porposals. 


Telegraph   and   Telephone  .Notes. 

Oil  Wednesday  evening  Mr.  J.  Scott-Taggart  delivered  a  lec- 
ture on  "Modern  Wireless  Achievements  before  the  United 
Wards  Club,  at   Cannon-street  Hotel. 

It  is  announced  that  Mr.  Hughes,  the  Australian  Commonwealth 
Premier,  will  submit  to  Parliament  proposals  for  the  participation 
by  Australia  in  a  scheme  for  establishing  direct  wireless  communi- 
cation with  Gre.w  Britain.  It  is  estimated  that  a  quarter  of  a 
million  will  be  required  for  carrying  out  the  project. 

Tuesday's  issue  of  the  "  New  York  World  "  contained  facsimile 
reproductions  of  messages  in  the  handwriting  of  M.  Briand  and 
General  Pershing,  traaemitted  from  Paris  by  wireless  to  America. 
It  is  claimed  that  this  achievement  is  a  step  in  advance  of  the 
transmission  of  photographs  by  cable,  and  is  made  possible  by  an 
invention  of  M.  Edouard  Belin. 

Press  messages  from  the  Bordeaux  wireless  station  were 
received  aboard  the  P.  &  O.  steamer  "  Baradine  "  throughout  her 
voyage  from  England  to  Cape  Town.  The  high-power  American 
stations,  including  Annapolis  and  San  Francisco,  were  also  dis- 
tinctly heard  throughout  the  voyage.  The  vessel  is  fitted  with 
the  latest  Marconi  three-electrode  valve  receiving  apparatus. 

The  new  cable  laying  and  repairing  steamer  "  All  America." 
which  has  been  built  and  eiigined  by  Messrs.  Swan,  Hunter  &  Wig- 
ham  Richardson,  of  Newcastle-oa-Tyne,  to  the  order  of  the  All 
America  Cables  Incorporated,  has  now  run  successful  trials.  The 
vessel  is  a  twin-screw  steamer,  about  295  ft.  in  length  over  all.  She 
has  four  cable  tanks,  three  forward  and  one  aft,  having  a  total 
coiling  capacity  of  about  14  000  cubic  ft. 

In  order  to  find  work  for  the  unemployed,  the  Post  Office 
authorities  have  drawn  up  proposals  for  extensions  of  the  under- 
ground telephone  cables,  and  will  be  .submitted  to  the  Cabinet 
Committee  on  Unemployment  for  examination.  If  the  scheme  be 
approved,  work  can  be  found  for  a  considerable  number  of  unskilled 
men  within  a  few  weeks,  in  laying  conduits  to  carry  the  new' 
cables.  In  the  manufacture  of  cables  also  there  would  be  employ- 
ment for  many  men  and  women.  Many  hundreds  of  miles  of  cables 
have  yet  to  be  laid  to  complete  the  linking-up  underground  of  the 
more  important  towns  throughout  the  country. 

A  Telephone  call  office  has  been  recently  opened  at  Radford 
Semele,  Warwickshire.  From  the  "  Telegraph  and  Telephone 
Journal  "  we  learn  that  this  is  not  the  only  small  parish  with  a 
quaint  name  which  the  telephone  reaches.  Ampney  Crucis,  Zeal, 
Monachorum,  Steeple  Bumpstead,  Kingston  Bagpuze,  Lytchett 
Matravers,  Middle  Wallop,  Upper  Slaughter,  and  many  others  are 
thus  favoured:  but  Ryme  Intrinseca,  Toller  Porcorum,  Whitchurch 
Canonicorum,  Kingsbury  Episcopi,  CoUingbourne  Ducis,  Broadwood 
Widger,  Berrick  Salome,  Flyford  Flavell,  Ewyas  Harold,  Messing, 
Mucking,  and  Great  and  Little  Snoring  are  also  amongst  tho.S6 
strangely-named  villages  which  are  never  in  a  telephonic  sense 
"  engaged."      • 

Improvements  are  projected  in  the  Mauritius  telephone  system, 
but  the  Oriental  Telephone  Company,  who  own  the  undertaking, 
want  an  extension  of  the  system.  The  Chamber  of  Commerce,  whose 
views  have  been  sought  on  the  question,  have  appointed  a  com- 
mittee to  deal  with  the  subject.  Some  of  the  members  are  in  favour 
of  granting  the  concession,  provided  the  charges  are  reduced  and  the 
lines  thi'oughout  the  country  are  overhauled  and  extended.  Im- 
portant improvements  have  already  been  effected  by  increasing  the 
number  of  exchanges,  but  it  is  now  proposed  to  effect  further 
improvements  by  affording  facilities  for  connecting  private  resi- 
dences in  the  remote  parts  of  the  island  with  Port  Louis. 

The  motor  ship  "  Seminole,"  which  has  arrived  at  New  York, 
was  twice  diverted  by  wireless  tnstructions  during  her  voyage 
from  England.  She  left  Avonmouth  on  Sept.  27  for  the  Gulf  of 
Mexico  to  load  oil,  but  on  Oct.  4,  when  she  was  well  on  her  way 
across  the  Atlantic,  the  owners  diverted  her  to  Norfolk  (Virginia) 
by  means  of  a  marconigram.  On  the  following  day  further  informa- 
tion made  it  desirable  that  the  "  Seminole  "  should  proceed  to  New 
York  direct.  She  was  then  some  2  000  miles  from  England,  but 
the  Marconi  wireless  station  at  Poldhu  was  able  to  speak  her,  and 
on  the  7th  inst.  the  owners  received  a  message  from  the  captain 
acknowledging  the  receipt  of  both  sets  of  instructions.  The  double 
diversion  by  wireless  was  instrumental  in  saving  much  valuable  time. 

Business   Items,  &c. 

Mr.  F.  S.  J.  Harding  is  now  sole  proprietor  of  the  Swan  Elec- 
trical Works,  Clewer.  near  Windsor. 

'S{v..  J.  W.  Russell,  electrical  engineer,  of  Loates-lane,  Watford, 
has  opened  additional  show-rooms  at  8,  Queen's-road. 

At  the  quarterly  meeting  of  the  Association  of  British  Chambers 
OF  Commerce  this  week,  a  good  many  strong  resolutions  were 
submitted  on  postal,  telegraph  ant  telephone  matters.  The  London 
Chamber  urged  the  extension  and  cheapening  of  postal  and 
telegraphic  services,  and  the  restoration  of  pre-war  rates  and  oon- 
dftions,  with  such  improvements  as  may  be  practicable,  Leeds, 
Great  Yarmouth,  Derby  and  Dudley  "Chambers  demanded  the 
resumption  of  the  collection  and  forwarding  of  letters  on  Sundays: 
and  Leicester  desii-ed  that  letters  posted  on  Saturdays  should  be 
delivered  on  Mondays  with  no  greater  delay  than  was  the  case  before 
the  new  regulations  were  put  into  operation.  Northampton  pro- 
tested against  the  '  huge  increases  in  the  parcel-post  rates  "  and 
the  new  high  rates  of  postage  on  postcards. 
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Tenders  Invited  and  Accepted. 

UNITED    KINGDOM. 

LouCHBORuiGH  CORPORATION.  OCTOBER  31.^ Steam-iaising  plant. 
Particulars  from  ilr.  C.  H.  Wordiiigham,  at  7.  Victoria-street. 
Westminster,  S.W.  1;  or  11,  Moseley-street.  Manchester. 

Glasgow  Parish  Council  invite  tenders  by  Oct.  24  for  the  supply 
of  electric  lamps  and  fittings,  ironmongery,  &c.,  for  twelve  monthe. 
Tender  forms  from  Mr.  M.  A.  Reynard,  266,  George-street. 

London  County  Council.  October  24.— Electric  goods  lift 
(50  cwt.)  for  Stamford  Hill  Stores  Depot.  Specification,  &c.,  from 
the  Chief  Engineer,  Spring-gardens,  S.W. 

H.M.  Office  of  Works.  October  24. — Electric  lamps.  Tender 
forms  from  the  Controller  of  Supplies.  King  Charles-street,  West- 
minster, London.   S.W. 

CwM.  MoN.  October  31.— Re-wiring  the  Cwm  and  Tallistown 
Institute. 

F.\LKiRK  P.^RisH  Council.  November  5. — Si.x  months'  supply  of 
electric  lamps  to  Blinkbonny  Home.  Forms  of  tender  from. the 
Governor. 

London  County  Council.  November  28  (4  p.m.). — Manufacture, 
supply  and  erection  of  water-tube  boilers,  with  superheaters  and 
econoiuisers,  &c.  Specifications  and  tender  forms  from,  and  tenders 
to,  the  Clerk  of  the  Council,  Comity  Hall.  Spring  Gardens,  S.W.  1. 

AUSTRALIA. 

Victorian  Eatlway  Commissioners.  November  2. — *  Storage 
battery,  with  accessories  and  spares  (contract  No.  34  229). 

"V'lCTOHUN  Government  Railways.  November  9  (extension  of 
time).* — The  date  for  receiving  tenders  for  armature  banding 
Tiiachinery,  with  motor  and  starting  gear  (contract  34  378) 

Victorian  CiIoyernjient  Railw.ay  Commissioners.  January  4, 
1922. — *60  tons  galvanised  telegraph  wires  (contract  No.  34  706); 
23  steam  meters  and  accessories  for  Newport  power  house 
No.  34  611)  :  and  150  electric  train  stops  for  power  signalling 
(No,  33  546).  Tenders  must  be  accompanied  by  a  preliminary 
deposit  of  half  per  cent,  of  total  amount  of  tender,  and  local  repre- 
sentation is  essential. 
NEW    ZEALAND. 

Wellington.  Public  Works  Department.  November  29. — In 
connection  with  ilangahao  electric  power  scheme.  *  Section  12  : 
Three  water-wheels  of  6  450  B.ii.p.,  and  two  water-wheels  of 
3  225  B.H.P.,  complete  with  governors,  couplings,  and  accessories; 
Section  13  :  Three  6  000  kVA  and  two  3  000  kVA  alternating-current 
generators  ;  Section  14  :  two  three-unit  exciter  sets,  each  consisting 
of  one  375  b.h.p.  Pelton  wheel,  one  250  kW  direct-current  generator, 
and  one  350  h.p.  asynchronous  motor  :  Section  15  :  seven  4  000  kVA 
single-phase  transformers  and  accessories :  Section  17  :  insulators 
for  110  000  V  50  cycle  transmission  lines ;  Section  18  :  lightning 
arresters  for  operation  on  two  110  000  V  three-phase  transmission 
lines ;  Section  19  :  switchboard,  switches,  and  accessories. 

Wellington,  Public  Works  Tender  Board.  November  1. — 
*  New  or  secondhand  auxiliary  plant  for  the  Rotorua  electric  supply 
as  follows  : — One  oil  engine  (200  to  250  b.h.p.)  and  one  three-phase 
50  cycle  alternator  of  190  kW  (power  factor  of  0'8),  with  e.xcitcr, 
&c.  Also  for  steel  pipe  lines  and  fittings  in  connection  with  the 
Mangahao  power  plant. 

Wellington.     Controller    of    Stores,     Post    and    Telegraph 
Dep.art.ment.     November  21.—*  750  red  and  750  white  switchboard 
cords  (three  conductor,  to  specification  No.  87). 
INDIA. 

Calcutta  Electric  Supply  Corporation,  Ltd.  November  9. — 
One  15  000  kW  turbo-alternator  and  condensing  plant,  and  two 
water-tube  boilers,  each  of  60  000  lb.  evaporative  capacity.  Specifi- 
cations from  the  consulting  engineers,  Messrs.  Kennedy  &  Donkin, 
17,  Victoria-street,  S.W.  1. 

SOUTH    AFRICA. 

Rand  Water  Board's  Main  Pumping  Station,  Vereeniging. 
November  7. — Two  steam-driven  electrical  generating  sets  of 
350  kW  capacity,  each  complete  Vfith  switchboards  and  all  acces- 
sories. Tenders  to  the  Secretary  of  the  Board,  Central  House, 
P.O.  Box  1  703,  Johannesburg. 

Administration  of  the  South  African  Railways  and  Harbours. 
November  7.—*  For  twelve  months,  from  December  31,  of  85  560 
incandescent  train  lighting  lamps  (tungsten  filament)  for  24  V 
8  to  10  c.p. ;  8  125  engine  head  lamps,  150  W,  32  V  (gasfilled  A  W 
type,  with  concentrated  filament)  ;  50  472  incandescent  lamps 
(tungsten  filament) ;  5  545  incandescent  lamps  (carbon  filament). 

Ml-nicipal  Corpob.ation  of  Humansdorp,  Cape  Province 
November  30.— Machinery  and  plant.  Section  A  :  one  water 
turbine  and  dynamo,  switchboard  with  connections,  battery  of 
accumulators,  and  accessories  for  same ;  Section  B  :  electricity  supply 
main  and  public  lighting;  aerial  distributing  lines,  street  lamps, 
fittings  and  accessories,  section  boxes,  service  cut-outs,  meters,  &c. ; 
Section  C  :  ferro-concrete  pipe  line;  Section  D  :  reinforced-concrete 
tank;  Section  E  :  buildings  and  foundations.  Further  particulars 
from  the  Town  Clerk,  Humansdorp. 

JoHANNESBLTiG     iVIuNiciPAL     COUNCIL.— Nov.     18. *One     water- 

tube  boiler  with  superheater,  economiser,  mechanical  stokers,  &c. 
Tenders  to  Town  Clerk.     Local   representation  is   desirable. 

*  Particulars  from  the  Department  of-  Overseas  ^rade. 


SOUTH     AMERICA, 

Arghntine  State  Railways.  November.—*  One  year's  supply  of 
railway  signal  material,  telephone    and  telegraph  materials. 

*  .-Vrgentine  Department  of  Navigation  .\nd  Ports. — Nov.  3.— 
Electrical  anemometers  and  anemographs,  thermographs,  baro- 
graphs, tide  gauges,  and  rain  gauges.  Specification,  &c.,  can  be 
seen  until  Oct.  15  and  obtained  on  loan  after  that  date  at  the 
Department  of  Overseas  Trade,  35,  Old  Queen-street,  S.W. 

GREECE. 

.\thens. — Nov.  14. — *New  telephone  installation  of  central  battery 
type  and  of  an  approximate  capacity  of  5  000  local  lines,  forty 
iiiter-urban  lines,  and  at  least  fifty  special  lines  connecting  Athens 
with  the  Pirjeus 


Rotkerham  Corporation  have  accepted  the  tender  of  Lilleker  Brr  (s. 
for  wiring  and  fitting  100  houses. 

Portsmouth  Council  has  accepted  the  tender  of  Pierson  &  Coin- 
panv  for  steel  work  at  the  electricity  station  at  £525. 

The  tender  of  W.  P.  Galloway.  Ltd.,  at  £7  590,  has  been  accepted 
bv  Edinbcrgh  Corporation  for 'the  supply  of  tramway  poles. 

'  Glasgow  Corporation  have  placed  an  order  with  Allan  & 
Mi'Gowan  for  wiring  and  fitting  at  Merkland  Wharf  at  £1  947. 

FuLHAM  (London)  Council  have  accepted  the  tender  of  Mather  & 
Piatt  for  circulating  pumping  plant  at  the  electricity  works  at 
£1  547  lis. 

The  Urban  Distl'ict  Cojuncil  .of  St.  Annes-on-the  Sea  have 
accepted  the  tender  of  Siemens  Brothers  &  Company  for  the  supply 
and  laving  of  cables. 

The"  Metropolitan  Asylums  Bo.^rd  have  accepted  the  tender  of 
the  Commercial  Telephone  and  Electric  Company  for  wiring  ward 
blocks,  &c.,  at  the  Grove  Hospital  at  £1  292. 

DoNC.\siER  Corporation  have  accepted  the  tender  of  Sprakes 
&  Sons  for  the  construction  of  waterway  and  sump  in  connection 
with  plant  extensions  at  the  electricity  works,  for  £964. 

Stourbridge  Council  has  accepted  the  tender  of  the  Woodcrow 
General  Mechanical  and  Electrical  Engineering  Company  for  wiring 
the  Town  Hall  offices.  Market  Hall,  and  Corn  Exchange,  at  £428  15s. 

Edinburgh  Corporation  have  accepted,  on  the  recommendation 
of  the  Electricity,  a  British  tender  for  steel  for  Gorgie  and  Morning- 
side  sub-stations,  and  for  the  pump-house  at  Portobello.  The 
Committee  did  not  accept  the  lowest  offer  in  view  of  the  large 
amount  of  unemployment,  the  lowest  tender  being  by  a  foreign  firm. 

In  connection  with  the  electrical  equipment  of  tile  new  County 
H.ALL,  the  London  County  Council  have  recently  accepted  a  number 
of  tenders,  including  the  following  : — 

Wavgood  Otis,  Ltd.,  for  three  passenger  lifts,  with  car  bodies  and 
spares,  £6  150 ;  Express  Lift  Company,  one  lift  in  well-hole  at 
junction  of  blocks  1,  4  and  7,  £1  354  (including  £200  for  a  cage 
suitable  for  handling  furniture,  &c.,  and  subsequent  installation  of 
one  for  passengers,  and  £120  for  contingencies),  two  book  lifts, 
£1  080,  and  one  passenger  lift  for  £1  855. 

For  the  supply  and  installation  of  main  and  circuit  cables,  six 
tenders  were  submitted,  varving  in  amount  from  £2  724  (Pirelli 
General  Cable  Works,  Ltd.)  to  £3  508  (Siemens  Bros.  &  Company), 
and  the  lowest  tender  was  accepted.  Subsequently  the  building 
contractors  were  instructed  to  obtain  from  the  Pirelli  General  Cable 
Works  additional  main  and  circuit  cables,  at  an  extra  cost  not 
exceeding  £3  100. 

Messrs.  Dorman  &  Smith  are  supplying,  at  an  extra  cost,  estimated 
..not  to  exceed  £1  500,  additional  main  lighting  switchboards  for  the 
new  County  Hall  on  the  basis  of  their  existing  sub-contract.  The 
work  of  installing  synchronised  clocks  has  been  entrusted  to  Gillett 
&  Johnston  at  £2  566.  There  were  five  tenders  for  the  clocks,  the 
highest  being  £5  722. 

Arrangements  have  been  made  with  the  building  contractors  for 
the  protection  of  the  new  Hall  against  lightning,  at  an  estimated 
cost  of  £2  800.  Designs  for  the  electric  light  fittings  for  the  Council- 
chamber,  lobbies,  and  rooms  on  the  principal  floor  (including  chief 
officers'  rooms)  have  been  approved.  The  electric  fittings  in  certain 
of  the  finished  rooms  used  as  offices  are  in  the  first  instance  to  be 
of  a  temporary  nature,  so  that  the  type  and  arrangement  of  the 
permanent  lighting  fittings  can  be  determined  after  the  office 
furniture  and  fittings  are  placed  in  permanent  position  in  the  rooms. 

In  our  issue  of  Aug,  5  last  we  referred  to  the  acceptance  by 
London  County  Council  of  the  tender  of  Brown,  Boveri,  &  Com- 
pany for  the  supply  of  an  8  000  kW  turbo-alternator  for  Greenwich 
power  station,  subject  to  certain  conditions.  The  Highways  Com- 
mittee reported  at  the  last  council  meeting  that  they  decided,  with 
the  concm-rence  of  the  General  Purposes  Committee,  to  accept  the 
alternative  offers  of  Brown,  Boveri  &  Company,  amounting  to 
£45  939.  The  following  were  the  amounts  of  the  tenders  receive:^, 
the  alternative  oft'ers  (which  are  in  parenthesis)  being  on  the  condi- 
tion that  there  was  no  objection  to  material  being  obtained  from 
abroad  : — Ateliers  de  Construction  Oerlikon  (British,  Irish,  and 
Colonial  Department),  £45  886  at  22fcs.  to  £1;  Brown,  Boveri  & 
Company,  £45  916  at  22fcs.  to  £1  (£45  939,  irrespective  of  rate  of 
exchange  and  including  £500  in  respect  of  special  works)  ;  Escher. 
Wvss  &  Companv,  £52  484;  Daniel  Adamson  &  Companv,  £60104 
£50  800)  :  English  Electric  Company,  £61  738  (£52  340)  :  C.  A. 
Parsons  &  Compa'nv.  £62  639  (£53110);  British  Thomson-Houston 
Companv,  £62  713 '(£53  303)  :  Richardsons.  W^estgarth  &  Companv, 
£62  860' (£53  280)  :  Belliss  &  Morcom,  £63  341  (£54  290);  Metro- 
politan-Vickers  Electrical  Company,  £63  387  (£50  725)  :  James 
Howden  &  Companv,  £64  954  (£'47  410,  incomplete)  ;  Eraser  & 
Chalmers  Engineering  Works,  £64  954  (£55  050). 
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Miscellaneous. 

The  late  Mr.  R.  Biailliwaite.  of  Livirpnol,  bequeathed  £20  000 
to  the  Liverpool  University. 

The  death  is  announced  of  Mr.  H.  Laws,  an  official  of  the 
Ilford  electrical  department.  While  riding  a  bicycle  he  collided 
with  a  motorcar,  and  he  succumbed  to  his  injuries. 

The  death  took  place  on  Oct.  8,  at  the  age  of  43  years,  of  Mr. 
E.  R.  SiMMONDS,  who  was  the  original  partner  with  Mr.  Allen  in 
the  firm  of  Allen  &  Simmonds.  electrical  engineers,  of  Reading. 

The  death  took  place  at  Berlin  on  the  14th  inst.  of  Mk. 
\VrLLi.\M  Edward  SIandelick.  formerly  secretary  and  business 
manager  of  the  London  Underground  Railways  and  of  the  General 
Omnibus  Company. 

The  late  Mr.  Frederick  GnsTAV  Bync.  left  estate  of  the  value 
of  £87  872,  with  net  personalty  £76  774.  The  testator  gave  £2  000  to 
the  Provost  and  scholars  of  Oriel  College.  Oxford,  for  a  scholarship 
for  pupils  of  Harrow  School ;  and  £1  500  for  charitable  institutions. 

In  the  article  dealing  with  "  Cosmos  "  domestic  appliances,  on 
page  462  of  our  Autumn  Trade  Promotion  Number  (Oct.  7),  the^ 
"  correct  ironing  temperature  "  of  the  domestic  iron  was  given 
(in  consequence  of  an  error  in  the  copv)  as  150  deg.  F.  This  should 
be  150  deg.  C. 

An  arrangement  has  been  made  in  the  Light  Castings  Trade  for 
the  withdrawal  of  the  Ministry  of  Munitions  bonuses,  in  three  equal 
instalments,  on  Oct.  31,  Dec.  5.  and  Jan.  2.  1922.  The  Employers' 
Federation  agree  that  no  application  for  further  reduction  of  wages 
shall  be  made  by  them  before  May,  1922.  Between  20  000  and  30  000 
workers  are  affected. 

Lady  Ellis,  wife  of  the  chairman  of  the  English  Electric  Com- 
PANV,  Ltd.,  opened  the  clubhouse  equipped  for  the  use  of  the  girl 
employees  of  Jlessre.  Dick,  Kerr  &  Company  on  Oct.  12.  Mr.  R. 
Livingstone,  the  works  mana.ger,  presided.  The  club,  which  is 
situated  in  Strand-road,  will  have,  including  debating  and  dramatic 
societies,  classes  for  dancing  and  occasional  lectures. 

The  first  meeting  for  the  winter  session  of  Benn  Brothers'  Social 
Circle  was  held  on  Friday  last  at  the  Eustace  Miles  Restaurant, 
and  took  the  form  of  a  whist  drive.  The  directors  were  represented 
by  Mr.  F.  H.  Elliott,  and  the  prizes  were  distributed  by  Mrs. 
Elliott.  A  pleasant  evening  concluded  with  music  and  dancing. 
The  Debating  Section  has  made  a  successful  start,  and  on  Monday 
evening  there  was  a  spirited  discussion  on  the  Irish  question. 
Arrangements  are  in  progress  for  the  formation  of  a  Dramatic  and 
Musical  Section. 


Catalogues,  Price  Lists,  &c. 

A  stock  list  of  two  and  three  phase  induction  motors  has  beer, 
issued  by  Messrs  Rayner  &  Heald,  Ltd.,  of  Derby. 

The  new  price  list  of  the  Welco  Patents,  Birmingham,  includes 
particulars  of  a  number  of  electric  fires,  kettles,  toasters,  irons,  and 
other  appliances  of  a  domestic  character. 

.\n  illustrated  price  list  of  E.  M.  I.  electric  fans  and  small 
POWER  motors  has  been  issued  by  Messrs.  Hogan  &  Wardrop,  88, 
Golden-lane,  E.C.  1.  Particulars  and  prices  are  given  of  a  variety 
of  desk,  bracket,  ceiling  and  porthole  fans  for  d.c.  and  a.c.  circuits, 
small  power  motors,  grmding  and  polishing  machines,  &c.  The  firm 
epecialise  in  ceiling  fans  (a.c.  and  d.c.)  for  tropical  clim,ates,  as 
well  as  standard  types  of  desk  and  porthole  fans  .-ind  small  motors. 

A  neat  and  ine.xpensive  leaflet  setting  out  effectively  and  in  clear 
terms  the  advantages  of  electric  flres  has  been  issued  by  the 
Electtiical  Develop-ment  Assoclvtion,  84,  Kingsway,  London, 
W.C.  2.  As  we  are  at  the  commencement  of  the  heating  season, 
contractors  and  supply  engineers  might  with  advantage  distribute 
these  leaflets,  which  can  be  obtained  at  38s.  per  1  000,'  or,  in  smaller 
quantities,  at  4s.  per  100.  The  name  and  address  can  be  over- 
printed at  a  small  extra  cost. 

Details  of  the  design  and  construction  of  the  Rees-Rotltibo 
PoiPS  are  given  in  a  well-illustrated  pamphlet  which  has  been 
issued  by  the  Rees-Roturbo  Manufacturing  Company,  of  Wolver- 
hampton. In  addition  to  several  illustration.s  of  complete  pumps, 
there  are  sectional  views  of  the  parts  of  double  and  single  entry 
types  of  single-stage  as  well  as  of  multi-stage  pumps.  The 
pamphlet  cont'ludes  with  a  summary  of  the  advantages  claimed  for 
the  Re€*-Roliirbo,  which  include  universal  self-regulation,  high 
efficiency,  robust  construction,  accessibility,  and  small  number  of 
parte,  w^hich  are  standardised. 

Particulars  of  the  design  and  construction  of  the  .^Vlco  electric 
washer  and  wringer  are  set  out  in  list  No.  337  of  the  Sun  Electri- 
cal Company,  Ltd.,  118-120,  Charing  Cross-road,  London,  W.C.  2. 
The  Alco  is  made  in  two  sizes,  single-tub  and  double-tub,  and 
operates  on  the  dolly  principle.  The  machine  is  of  very  substantial 
construction,  and  it  is  claimed  that  it  will  be  equal  to  the  hardest 
day's  work.  It  is  provided  with  a  full  swinging  wringer  that  can 
be  locked  in  anv  position,  and  a  folding  bench  is  attached  without 
extra  charge.  The  company  state  that  in  the  present  position  of 
the  development  of  washing  machines,  the  cylinder  type,  represented 
by  the  ABC  Sppeh-Electric.  is  the  best  "way  of  electrically  wash- 
ing clothes,  yet  the  Alco  is  an  efficient  device  which  operates  on  a 
system  known  to  large  numbers  of  the  British  public.  Either  of 
the  Alco  machines  is  so  designed  as  to  operate  model  D  "  A  B  C  " 
ironer  in  the  same  way  as  the  Super-Electric  washer. 


Companies'  Reports,  &c. 

Presiding  over  the  annual  meeting  of  the  Trafford  Park  Estates, 
Ltd.,  on  the  13th  inst.,  the  chairman  (Mr.  A.  Marshall  Stevens, 
M.P.)  said  that,  in  spite  of  the  adverse  conditions  of  trade,  they 
were  still  disposing  of  land,  and  during  the  year  several  firms  had 
acquired  more  land.  Messrs.  S.  Dixon  &  Son,  of  Leeds,  had  estab- 
lished a  depot  in  the  park,  as  also  had  the  Ingersoll  Rand  Company, 
and  other  companies.  The  Park  Electrical  Company  were  building 
new  premises. 

The   Tramways. 

In  regard  to  the  tramways,  a  loss  had  been  turned  into  a  profit, 
but  new  conditions  had  to  be  faced.  The  agreement  with  the  Man- 
chester and  Salford  Corporations  terminated  at  the  same  time  as 
did  the  agreement  between  those  corporations  and  the  Stretford 
and  other  local  authorities.  There  was  a  disposition  at  present 
amongst  tramway  authorities  to  avoid  further  expenditure  upon 
permanent  way,  and  it  might  be  that  under  any  new  arrangement 
the  overhead  electric  wires  would  be  utilised  for  trackless  omnibuses, 
in  addition  to.  or  entirely  to  replace,  the  ordinary  electric  tramcars, 
and  if  it  be  found  necessary  for  the  statutory  company  to  make  an 
application  to  Parliament,  and  a  friendly  arrangement  could  be 
come  to  with  Eccles  Corporation  and  the  Davyhulme  authority,  it 
might  be  decided  to  join  the  Trafford  Park  and  Patricroft  by  an 
overhead  trolley  service. 

The  net  profit  for  the  ^■^ar  amounts  to  £67  581,  an  increase  of 
£11  581  over  last  year,  and  an  increase  of  £31  119  over  1919.  The 
balance  to  credit  of  profit  and  loss  account  amounted  to  ,£187  603, 
after  providing  £10  900  for  corporation  profits  tax,  paying  a  dividend 
of  8  per  cent.,  which  will  absorb  £52  000,  leaving  £135  603  to  carry 
forward. 

The  directors  of  Indicators,  Ltd.,  are  inviting  subscriptions  for 
15  527  7  per  cent,  cumulative  preferred  participating  shares  of  £1 
each. 

The  directors  of  the  Anglo-American  Telegraph  Company,  Ltd., 
have  declared  an  interim  dividend  for  the  quarter  ended  Sept.  30  of 
15s.  per  cent,  on  the  ordinary  stock. 

The  directors  of  the  Indo-European  Telegraph  Company,  Ltd., 
have  declared  an  interim  dividend  for  the  past  half  year  at  rate 
of  5  per  cent,   (tax  free),  as  in  previous  year. 

The  directors  of  the  United  River  Plate  Telephone  Company, 
Ltd..  announce  an  interim  dividend  of  3  per  cent.  (3s.  per  share) 
on  the  old  ordinary  shares  (Nos.  1  to  524  000),  tax  free,  and  payable 
Nov.  1. 

The  directors  of  Stothert  &  Pitt,  Ltd.,  have  declared  a  final 
dividend  of  7^  per  cent,  actual  (tax  free),  making  12^  per  cent,  for 
the  year  (as  in  previous  year).  A  sum  of  £21  721  has  been  carried 
forward. 

The  directors  of  the  North  Wales  Power  and  Traction  Com- 
pany, Ltd.,  are  offering  privately  £200  000  8  per  cent,  first  mort- 
gage debentures  at  97,  which  are  guaranteed  by  the  Aluminium 
Corporation. 

The  profit  of  the  Associated  Fire  Alarms,  Ltd..  for  the  year 
ended  June  30  (after  reserving  £1  082  for  income  tax  and  corporation 
tax,  was  £3126.  plus  £3  841  brought  in.  making  £6  967,  which  it 
is  proposed  to  carry  forward. 

The  Stock  Exchange  Committee  have  specially  allowed  dealings  in 
provisional  scrip  certificates  for  50  000  8  per  cent.  £10  cumulative 
second  preference  shares  (£3  paid  and  fully  paid)  of  the  Clyde 
^'■  alley  Eleciric.u.  Power  Company. 

A  petition  has  been  presented  in  the  High  Court  of  Justice  for  con- 
firming a  reduction  of  the  capital  of  P.  R.  Jackson  &  Company, 
Limited  and  Reduced,  from  £120  000  to  £60  000.  Any  person 
not  entered  on  the  list  of  creditors  and  claiming  to  have  been  a 
creditor  on  Sept.  26,  1921,  should  send  particulars  to  Messrs. 
Tavlor,  Kirkman  &  Mainprice,  8,  John  Dalton-street,  Manchester. 
bv'Nov.  9. 

"The  report  of  the  director'  of  the  Norwich  EiicTRic  Trajiways 
Company  for  the  past  year  states  that  the-receipts  were  £79  814, 
compared  with  £72  463  in  the  previous  year,  and  the  net  profit 
was  £3  933  (compared  with  £10  863).  Receipts  increased,  owing 
to  higher  fares,  in  spite  of  a  reduction  in  the  number  of  passengers 
cairied.  from  14  671084  to  12  856  372.  Car  miles  also  showed  a 
reduction  from  947  448  to  943  423.  Earnings  per  car  mile  were 
2030d.    (1836d.),  and  expenses  18"63d.   (14-94d.). 

The  report  of  the  directors  of  Duake  &  (Jdrham.  Ltd.,  for  the 
year  ended  June  30,  1921,  states  that,  .ifter  payment  of  all  charges, 
including  bonuses  due  to  staff,  interest  paid  and  accrued  on  seven- 
year  notes,  interest  on  loan,  writing  off  expenses  in  connection  with 
issue  of  notes  and  loan,  and  making  provision  for  contingencies, 
the  net  profit  is  £13  433.  With  £12  235  brought  forward  the  total 
is  £25  668,  out  of  which  it  is  pvuposed  to  pay  a  dividend  at  the 
rate  of  6  per  cent,  for  the  year  (£7  500),  to  write  down  goodwill  by 
£5  000,  to  place  £7  400  to  reserve  for  excess  profits  duty  and  cor- 
poration profits  tax.  and  carry  forward  £5  768.  Alt^iough  the 
results  in  the  earlier  part  of  the  financial  year  were  satisfactory,  they 
v/eij^  adver.sely  affected  during  the  later  months  by  general  trade 
depression  and  the  electricians'  and  coal  strikes.  In  December  an 
is.sue  of  .£50  000  10  per  cent,  .seven-year  notes  was  made,  the 
amount  being  largely  over-stibscribed.  A  loan  of  £12  000  has  also 
been   secured   on   the   lease  of   the  head   offices.     The  capital   thus 

Erovided  was  essential  for  the  conduct  of  the  business  then  in  hand, 
lit  owing  to  the  reduction  in  turnover  which  has  .since  taken 
place  the  directors  are  considering  the  advisability  of  extending 
the  sphere  of  the  company's  operations  in  other  directions. 
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COMMERCIAL    INTELLIGENCE. 

The  following  information  is  taken  from  printed  reports,   but  we 
cannot  be  responsible  for  any  errors  that  may  occur. 

London  Gazette. 

Partnerships   Dissolved. 

CEOSLAND,  George  Frederick  Benjamin,  and  BATESON. 
Herman  Douglas,  as  electrical  engiiieers.  at  Bradford-road, 
Batley.  under  the  slvle  of  Crosland  &  Bateson.  by  mutual  con- 
sent as  at  Oct.  8,  1921.  Debts. received  and  paid  by  G.  F.  B. 
Crosland. 

HORTOX,  Joseph,  PARKIN,  Frank,  PRICE,  George,  PARKIN, 
John  William,  PARKIN.  Fred,  and  JONES.  Henry,  as  elec- 
trical welders,  at  Grove  Works,  Grove-lane,  Smethwick,  under 
the  style  of  the  Smethwick  Arc  Welding  Companv.  as  from 
Oct..  8".  1921.  bv  mutual  consent. 

KNOWLES.  Joseph  Leslie,  and  ELLISON,  John,  as  electrical 
factors,  under  the  style  or  firm  of  the  Key  Electrical  Supplies 
Company,  at  109-111,  Portland-crescent,  Leeds,  by  mutual  con- 
sent as  from  Sept.  23.  1921,  so  far  as  regards  J.  L.  Knowles. 
who  retires.  Debts  received  and  paid  by  J.  Ellison,  who  will 
continue  the  business. 

Bankruptcy  Information. 

BLOWER,  Arthur  Ernest.  Braeside.  The  Common,  U.xbridge,  Mid- 
dlesex, lately  carrying  on  busine.s.s  at  1  and  3.  Paul's  Bake- 
house-court, Godliman-street,  London,  E.C.,  under  the  style  of 
Blower  &  Cooper,  electrical  engineers'  merchant.  Date  of 
receiving  order.  Oct.  11,  debtor's  petition.  First  meeting, 
Oct.  25.  11  a.m..  and  public  examination,  Dec.  15,  11  a.m.. 
Bankruptcy-buildings,  Carey-street,  London,  W.C.  2. 

WORTHINGTON,  Vincent  Broughton.  Ellesmere-yard.  Walkden, 
CO.  Lancaster,  electrical  and  mechanical  engineer.  First  meet- 
ing. Oct.  25,  3.30  p.m..  Official  Receiver's  Offices.  Byrom-street. 
Manchester.  Public  examination,  Nov.  9.  10.30  a.m..  Court 
House,  Encombe-place,  Salford. 

Notices  of  Dividends. 

DICKINSON.  Albert  Edward,  157,  Hunslet-road,  Leeds,  under  the 
style  of  the  Crown  Electrical  Company,  electrical  engineer  and 
contractor.  Amount  per  £.  lljd..  first  and  final,  payable 
Oct.  25.  Official  Receiver's  Offices,  24,  Bond-street,  Leeds. 

LORD.  Albert,  residing  and  carrying  on  business  at  33.  Westgate. 
Burnley,  electrical  contractor.  Amount  per  £.  5|d.,  first  and 
final,  payable  Oct.  24,  Official  Receiver's  Office.  13  Winckley- 
street.  Preston. 

STEEL.  Charles  Henry,  1.  Nelson-square,  Bradford,  lately  carrying 
on  business  at  53.  Queen-street.  Cardiff,  and  65.  High-street. 
Merthyr  Tydfil,  electrical  engineer.  Amount  per  £,  2s..  first 
and  final,  payable  Oct.  21,  Official  Receiver's  Office,  34.  Park- 
place.  Cardiff. 

Company   Winding-up   Voluptarily. 

THE  T.B.S.  ELECTRICAL  CONSTRUCTION  COMPANY, 
LTD.  F.  C.  Goodman,  of  the  firm  of  Albert  Goodman.  Sons, 
Pollard  &  Braybrooks.  chartered  accountants,  of  Broad-street 
House.  E.C.  2.  appointed  liquidator. 

Liquidators'   Notice. 

AMALGAMATED  ELECTRIC  WORKS.  LTD.  T.  J.  Wilson, 
of  59-60,  Old  Bailey,  E.C,  has  been  appointed  sole  liquidator 
in  place  of  J.  Lindsay  Mahon  on  his  retirement. 


Edinburgh   Gazette. 

The  estates  of  JAMES  F.  BOLAND.  electrical  and  motor  engineer, 
Flemington  Garage.  Motherwell,  were  sequestrated  on  Sept.  21. 
William  Brodie  Galbraith,  chartered  accountant.  87,  St.  Vincent- 
street.  Glasgow,  has  been  elected  and  confirmed  trustee:  and 
John  W.  Morton,  a  partner  of  Bergougnan  Tyre  Service.  85, 
Douglas-street,  Glasgow,  Peter  John  Nicholls.  accountant  of  the 
General  Electric  Company.  Ltd..  71,  Waterloo-street.  Glasgow; 
and  Andrew  Taylor,  partner  of  the  firm  of  Andrew  Taylor  & 
Son,  47,  Oswald-street,  Glasgow,  have  been  elected  and  con- 
firmed commissioners.  Public  examination  of  the  bankrupt 
Oct.  20,  1921,  at  the  Sheriff  Court  House,  Countv  Buildings, 
Hamilton,  at  10.30  a.m.  Second  meeting  of  creditors  at  the 
chambers  of  Walter  &  W.  B.  Galbraith.  C.A..  87.  St.  Vincent- 
street,  Glasgow,  Nov.  28.  at  twelve  noon.  Oaths  and  grounds 
of  debt  must  be  lodged  by  Nov.  3. 

County   Court  Judgments. 

[Note.— The  publication  of  extracts  from  the  "  Registry  of 
County  Court  Judgments  "  does  not  imply  inabilitv  to  pay  on  the 
part  of  the  persons  named.  Many  of  the  judgments  m"av  have 
been  settled  between  the  parties  or  paid.  Registered  jud"gment6 
are  not  nece,ssarily  for  debts.  They  may  be  for  actions.  But  the 
Registry  makes  no  distinction  of  the  cases.  Judgments  are  not 
returned  to  the  Registry  if  satisfied  in  the  Court  books  within 
twenty-one  days.  When  a  debtor  has  made  arrangements  with  his 
creditors,  we  do  not  report  subsequent  county  court  judgments 
against  him.] 

DURAL  RECORDER  COMPANY,  LTD.,  110  and  116,  Victoria- 
street,  S.W.,  dealers  in  motor  accessories.     £34  Os.  6d      Sept.  9. 


ELECTRIC  INSTALLATION  COMPANY,  16,  The  Arcade, 
Dudlev-street,  Wolverhampton,  electrical  engineers.  £21  Is. 
July  8. 

MODERN  FACILITIES  INCORPORATED.  4.  Monson-street, 
Lincoln,  electrical  engineers.     £15  8s.     Sept.  10. 

MORGAN,  Mr..  18.  Mavwood-avenue.  Fishponds,  electrician. 
£15  8s.  Id.     Sept  .13. 

SMITH.  George,  7.  Wellington-square.  Chelsea,  electrical  engineer. 
£45  Os.  lid.     Sept.  5. 

SMITH.  George.  146.  Sloane-street.  Sloane-square.  S.W.,  construc- 
tional and  electrical  engineer.     £77  9s.     Sept.  5. 


Bill   of  Sale. 

[The  undermentioned  information  is  from  the  Official  Registry. 
It  includes  Bills  of  Sale  registered  under  the  Act  of  1882  and  under 
the  Act  of  1878.  Both  kinds  re<iuire  registration  every  five  years. 
Up  to  the  date  the  information  was  obtained  it  was  registered 
as  given  below ;  but  payment  may  have  been  made  in  some  of  the 
cases,  although  no  notice  had  been  entered  on  the  Register.] 
BORRITT.  Thomas,  30,  Hall-street,  Great  Lever.  Bolton,  electrician. 
Oct.  13.     £30. 

Mortgages    and   Charges   on   Limited   Companies. 

[Note. — The  Companies  Act  of  1908  provides  that  every  Mort- 
gage or  Charge,  as  described  therein,  created  by  a  Company  after 
the  commencement  of  the  Act.  shall  be  registered  within  21  days 
after  its  creation,  otherwise  it  shall  bo  void  against  the  liquidator 
and  any  creditor.  The  Act  also  provides  that  every  Company 
shall,  in  making  its  annual  Summary  under  the  Companies  Act, 
specify  the  total  amount  of  debt  due  from  the  Company  in  respect 
of  all"  Mortgages  or  Charges  which  would,  if  created  after  the 
commencement  of  the  Act,  require  registration.  The  following 
Mortgages  and  Charges  have  been  so  registered.  In  each  case  the 
total  debt  prior  to  the  present  creation,  as  specified  in  the  last 
available  Annual  Summary,  is  also  given — mai-ked  with  an  * — • 
followed  by  the  date  of  the  Summary,  but  such  total  may  have  been 
reduced  since  such  date.] 

TWISS  ELECTRIC  TRANSMISSION,  LTD.  (late  Twiss 
Engineering  and  Electric  Transmission.  Ltd.).  London,  S.W. — 
Registered  Oct.  7,  £12  000  debs,  (filed  under  sect.  93  (3)  of  the 
Companies  (Consolidation)  Act.  1908),  present  issue  £6  000; 
general  charge.     *  Nil.     June  10.  1920. 

Mortgage  Satisfaction. 

EXCHANGE  TELEGRAPH  COMPANY.  LTD.,  London.  E.C— 
Satisfaction  registered  Oct.  7.  covenant  increasing  rate  of 
interest  payable  on  £22  000,  registered  Feb.  4,  1919. 

Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Oct.  18. 

Copper —  Price.             Inc.             Dec 

Best  selected                 per  ton  £G7     5     0          —      £3    0    0 

Electro  Wirebars     ..        „  £70     0     0           —       £1    10     0 

H.C.  wire,  basis per  lb.  Os.     llfsd.       —                 id. 

Sheet „  Os.     ll^jid.       —                — 

Phosphor  Bronze  Wire  (Telephone) — 
Phosphor-Bronze 

wire,  basis „  Is.     Sfjd.       —                 id. 

Brass  60/40— 

Rod,  basis  „  Os.     8d.        —                — 

Sheet,  basis ,  Os.  10|d.        —                — 

Wire,  basis Os.  lljd.         gd.               — 

Pig  Iron — 

Cleveland  Warrants  .   per  ton  £6  10    0          —                — 
Galvanised        steel 

wire,  basis  8  SWG          „  £23     0    0          — 

Lead  Pig — 

EngUsh £24'15     0           15s.               — 

Foreign  or  Colonial  . .       „  £23  17     6           15s.              — 

TtTl— 

Ingot     „  £157  15     0    £1  15    0  — 

Wire,  basis    per  lb.  2s.  l,d.  |d.       — 

Salammoniac. — Per  cwt.  65s. -60s.         Copper  Sulphate. — Per  ton  £30. 
Sulphur  (Flowers).— Ton  £13.  Boric   Acid   (Crystals).— Per    ton 

„       (Roll-Brimstone). — Per  ton  £65. 

£13.  Sodium  Bichromate. — Per  lb.  T^d. 

Sulphuric  Acid  (Pvrites,  168°). —         Sodium  Chlorate. — Per  lb.  4Jd. 
Per  ton,  £9  17"s.  6d. 
Eubber. — Para  fine.  Is.  IJd.  ;  plantation  Ist  latex,  9Jd.  lb. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  the  rubber  prices  by  W.  T.  Henley's  Telegraph  Works  Co., 
Ltd. 


The  Editorial.  AdvertisemenI  and  Publishing  Offices  of  "  Thb 
Electrician  "  are  at  8,  Bouverie  Street,  London,  E.C.  4.  Tele- 
grams: Benbroctic,  Fleet,  London.     Telephone:  City  9852  (5  lines). 

The  subscription  to  "  The  Electeician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Ahmad,  .-idiertise- 
mtnt  Kales  can  be  obtained  on  application  to  the  Manager,  .idver- 
tisement  copy  and  blocks  should  be  received  on  the  Friday  preceding 
date  of  publication. 
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Patent  Record. 


SPECIFICATIONS    PUBLISHED. 
Thi  loUowing  abttncl  Irom  tomt  of   the  tpedfictUioni   recenUy  published  have 
beat  tpeeiaUy  compiled  by  JIxssks.  Mewbubs,  Ellis  &  Co.,  Chartered  Patent 
Ag€rU4,  7y.'  and  ?-,  Chancery-lane,  London.  IF.C. 

Complete  Specifications. 
141 705  SiEMEXS-ScHCCKEBiWFiKE   Ges.     V.etA   vapour  electric   apparatus. 

Relates*«o  a  cathode  for  metal  vapour  electric  apparatus  in  which 
the  electric  arc  or  the  arc  base  on  the  cathode  is  caused  to  move 
by  a  magnetic  field  produced  in  the  proximity  of  the  electric  arc, 
and  in  \vhich  the  effective  surface  of  the  cathode  is  limited  to  an 
annular  or  similarly  shaped  surface  and  the  magnetic  field  is  lo 
arranged  that  the  electric  arc  is  forced  continuously  to  travel  on  the 
surface  of  the  electrode  in  determined  closed  paths. 

141  745  British    Thosisos-Houston    Co.,    Ltd.     High-frequency    dynamo 

electric  m  tchines.     (22/6/15.) 

142  116  SiEJitxs  ScHVCKERTWERKE      Ges.      Arrangements      for      obtaining 

substantiallv   unifcrm  electric  currents   from  pulsating  currents 

115  11  13.1 
142  12^  Zer-sder  &  SoHSE.  J.     Electro  magnetic  chucks  or  work  holders. 

122  4  19.) 
142  Si^'  Ehruans,  p.     Devices  for  cooling  electric  machines.     (4/4  19.) 

144  3-20  \Ve;--ierx   Electric   Co..    Ltd.     Telephone    systems.     (27/1/19.) 

145  450  ZoKZi.  C.     Sparking  plugs.     (28  ?  Iji  • 

146  204  Soc.   Fr»sC4ISE  Ridio-Electrique.     Electro-magnetic  wave  receiv- 

ing and  transmitting  arrangements.     (3  11J16.) 

147  57!)  Ferdixaxd  Schuchhardt  Berliner  Ferksprech  und  Telegraphen- 

WERK.     DeWce    for   strengthening    telephone    currents    and    other 

electrical  oscillations.     (20/4/17.) 
147  771  Apple.      T.     G.      Armature     construction     fot'     dynamo     electric 

machines.     (19  11  14.) 
153  310  Latour.  II.     Thermionic  tube  relay  arrangements.     (27/9/15.) 
166 G03  Ltox,   D.     Electrical  heatev  or  warming  device.     (23 '10/20.) 
166  610  Brows.  S.  G.      Electric  aural  apparatus,  more  especially  for  use 

by   deaf   persons.     (25/10  20.) 
166  613  Hackbridge  Cable  Co.,  Ltd.,  &  Kexnett,  W.   C.     Electric  trans- 
formers.    (4  11  -20.) 
166  615  White.     J.     C.       Junction     box     for     electric     wiring     systems. 

(IS  2  20.)     Cognate  Application,  7  106/20. 
166  627  Railixg.   A.   H.    &  .\sgold.  A.  E.     Arc  lanr.ps.     (14/12/20.) 
166  6.34  Macrorie.  A.  K.,  Airey,  H..  &  Morris-Shearing,  G.,  &  Randall, 

R.    L.      Wirele-&     transmitting     circuits     employing     thermionic 

valves.     (16  3/20.) 

APPLICATIONS   FOR   PATENTS 
May  18.  1921. 
13  877  White.     Telephone  automatic  burglar  and  fire  alaim. 
13  909  FEKREnA  &  Quain.     Variable  ^-ibratory  contact  devices  for  electric 
circuits. 
Phi-Kappa  Syxd.  &  Klfijtmans.     Electric  heating  elements. 
-\TKixs  A:  Powell.     Indicator  for  electric  circuits. 
MiDDLETox.     Electric  generators. 
B.   T.-H.  Co.    (G.  E.  Co.).     Signal,  receiving  systems. 


13  910 
13  932 
13  936 
13  952 
13  953 
13  954 
13  958 
13  961 


Co.    (G.   E.   Co.).     Switches. 
Curtis.     Commutators  for  electric  machines. 
Wallace.     Bell  pushes,  (fee. 
White    lElyria    Iron   and    Steel    Co.).     Electric   butt    welding    and 

tubes   produced  thereby. 
Wall.     Means  for  limiting  change  of  speed  in  a.c.  generators. 
RorxD.     Thermionic  devices. 

May  19,  1921. 
Hollis.     Chains  for  electroliers,  <fec. 
Stone.     Electrical   resistances. 
Westerx    ELECTitrc    Co.    &    VAN    EiTTEX.     Telephone    transmitter 

mouthpieces. 
DoxisTHORPE.     Thermionic  valves. 
Elxegaard.     Single  phase  short-circuited  motors. 
B.  T.-H.  Co.  (G.  E.  Co.).     Amplifsing  systems. 
RouLPH.     Means  for  ploughing  with  electric  tractor 
Metiopolitax-Vickers     Electrical     Co.       Protective     devices     for 

electric    circuits.     (9  6/-20.    U.S.) 
SrLLivAN.     Submarine  electric  cables. 

May  20,  1921. 
Gover.    Switches. 

Prinetti.  -  Anchoring  clamp  for  overhead   lines. 
B.  T.-H.  Co.   (G.  E.  Co.).     Electron  discharge  apparatus. 
Oberlaxder.     Incandescent    lamps.    &c, 

SiG.VAL  Ges.     Sound  direction  finding.     (21/5/20,   Germany.) 
CoLEV  ii  Frampton.     Regeneration  of  spent  dry  cells. 
Glaser.     Current  regulating  devices. 
(t  14  160  Dearlove      Submarine  cables. 

Ges.    H'r    Drahtlose  Telegraphie.     Regulating   speed   of  electrical 
machines.     (9,12/20,  Germany.) 

May  21,  1921. 
.V.VGOLD  &  Railing.     Miners'  electric  hand-lamps. 
B.  T.-H.  Co.   (G.  E.  Co.).     Lamp  sockets. 
.\tkixson.     Inductance  coils  for  wireless  telegraphy.  &c 
Macdoxald.     Electric   motors. 

DoBSox.     Combined  electric  transformer  and  hammer. 
Lodge  Fcme  Co.     Electrical  precipitation  apparatus. 
Lodge  Fume  Co.  &  Stallard.     Electrical   precipitation  apparatus. 
Rosesdahl.       Producing     perforated     tape     by     electric     current 

impulses. 

May  23,  1021. 
Brownlow  &  Hadley.     Current-controlling  arrangement. 
&  14  290  Tucker.     Combined   switches   and   plugs. 
MuNiio.     Bases  for  trolley  poles  for  electric  vehicles. 
Lyto.  Ltd..  Boite  &  Edridge.     Galvanic  batteries  or  cells. 
Alexander  (fverson).     Electric  flat  irons. 
M  -L.  Experimental.  Ltd.,  &,  Lucas.    Electric  ignition  cjf  signals, 

(fee,   to  be  dropped  from   the  air. 
11818  loRANic    Eleitric    Co.    (Cutler-Hammer    Mfg.    Co.).      Low    voltage 

protective  circuit  controllers. 
14  319  Igkaxic     Electric     Co.      (Cutler-Hammer     Mfg.      Co.).       Motor 

14  324  Midgley.     Electric  machines. 

14  325  Midgley.     Control  of  electric  machines 

14  3.30  Hebern.     Electric  coding  machine. 

H  Si  J^'*^'"'^'^5^'^F-     Ele-tro-magnelic    clocks.     (21/5/20,    France.) 

H  ?2-  S*TI*„  O''   '""'"*  'or  electrical   apparatus,  4c. 

w??i  1-  ^-i-  '>."■  'PJ^-  Co.).     Electron  discharge  apparatus. 

iio.?.  Si  "•"■"t,*^?    *  Young      Centrifugally-operated  switches. 

J:    r     m  ''^-     Radio-teleeraph  break  in  system. 

14  352  Watclifp  Co.   &  HiscHLirr  It  Watson.     Commutators. 
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Arrangements  for  the  Week. 

FRIDAY.  Oct.  2Ut  (lo-day). 

iNsirn'TioN  OF   Mechanical  Engineers. 
S  p.m.     At  Storey's-gate,   London,   S.W.  .  Eleventh   Report  of 
the    Alloys    Research     Committee    "  On    Some    Alloys    of 
Aluminium,"   by  Dr.   W.   Rosenhain,   F.R.S.,  an(i   Messrs. 
S.  L.  Archbutt  and  D.  Hanson. 
Electricity  Supply  Comsiercial  Association. 
7.45   p.7/i.     At    Anderton's    Hotel,    Fleet -street,    London,   E.G. 
Bohemi.aii  concert. 

Junior  Institution  of  Engineers. 
8  p.m.     At  Caxton  Hall,  London,  S.W.     Lecturette  on  "  Pyro- 
metry    for    Boilers  :    Some    Questions    Pertinent    and    Im- 
pertinent," by  Mr,  C.  E.  Foster. 

SATURDAY.  Oct.  22nd. 

Birmingham  and  Disthict  Electric  Clitb. 
6.30  p.m.     At  the  Grand  Hotel,  Birmingham.     Eleventh  Annual 
Ladies'  Night. 
MONDAY,  Oct.  24tli. 

Institution  of  Electrical  Engineers. 
(North-Eastehn  Centre.) 
7.15  p.m.      At   Armstrong   College,    Ne\vcastle-on-Tyne.      Inau- 
gural Address.  "  Engineering  Application  of  Electricitv  in 
Gasses."  by  Prof.  W.  M.  Thornton.  D..Sc. 
TUESDAY.  Oct.  25th. 

Women's  Engineeeing  Societt. 
6.15   p.m.     At    the    Club    Room,    26,    George-street,    Hanover- 
square,  London,  W.     Lecture  on  "  Stainless  Steel,"  by  Miss 
C.  Griff,  A. M.I. A. E..  Birmingham  Met.  Soc.,  &c. 
WEDNESDAY.  Oct.  26th. 

Royal  Institute  of  Public  Health. 
.}  p.m.     .\t    the    Institute.    37.    Russell-square,    London,    W.C. 
Lectuie    on     "  The     Political    Significance     of    Industrial 
Hygiene."  by  Mr.  R.  M.  Wilson,  JI.B. 

Industrlu.  League  and  Council. 
7.30  p.m.     At     Caxton     Hall,     Caxton-etreet,     London,     S.W. 
Lecture  on  "  Profit  Sharing  and  the  Coal  Settlement,"  bv 
Mi;.  E.  W.  Mundy.  B.A. 
FRIDAY.  Oct.  28th. 

Physical  Society. 
5  p.m.  At  the  Imperial  College  of  Science,  South  Kensington, 
London,  S.W.  Papers  to  be  read  :  "  On  the  Use  of  Ander- 
son's Bridge  for  the  Measurement  of  the  Variations  with 
Frequency  of  the  Capacitv  and  Effective  Resistance  of  a 
Condenser,"  by  Mr.  S".  Butterworth.  M.Sc.  ;  "  The 
Elimination  of  Earth  Capacity  Effects  in  Alternating 
Current  Bridges,"  by  Mr.  S.  Butterworth.  M.Sc;  "An 
Automatic  Voltage  Ilegulator,"  by  Mr.  F.  G.  H.  Lewis; 
and  "  The  Flow  of  Viscous  Liquids  through  Slightly 
Conical  Tubes,"  by  Prof.  A.  S.  Hemmy. 

Institution  of  Mechanical  Engineers. 
6'p.m.     At  Storey's   Gate.   London,   S.W.     Discussion   on   the 
Eleventh  Alloys  Report. 
Electrical  Power  Engineers'  Association  (Southern  Division). 
7  'p.m.      At     Central     Hall.     Weetminster.     S.W.      Lecture    on 
"  Notes    on    Surface    Condensing    Plant,"    by   Mr.    J.    E. 
Johnson. 

Junior  iNSTnTrriON  of  Engineers. 
S  p.m.     At   Caxton  Hall,  Westminster,   S.W.       Lecturette  on 
"  Water  Gas  Manufacture,"  by  Mr.  F.  Colin  Sutton. 
SATURDAY.  Oct.  29th. 

Electrical  Power  Engineers'  Association  (Southern  Division). 
5.30  p.m.     At  the  Hotel  Cecil,  London.     Third  Annual  Dinner 
to  members  of  National  Executive  Council. 


Forty  Years  Ago. 

(The  Electrician,  October  22.  1881.) 
The  Electric   Light   and   Militaby   Operations. — The  electric 
light  was  made  use  of  last  \veek  at  some  night  operations  carried 
out  at  Chatham.     Bodies  of  men  were  discovered  with  ease  by  its 
aid  at  over  1  000  yards  away. 

Second.ary  Battery. — M.  Rousse  has  described,  in  a  note  to  the 
French  Academy,  a  secondary  battery  in  which  he  employs  for  the 
negative  pole,  a  plat«  of  palladium,  and  for  the  positive  a  plate 
of  lead.  The  liquid  employed  is  one  of  sulphuric  acid  to  ten  of 
water. 

City  and  Guilds  op  London  Institute. — The  programme  of 
technological  examinations  has  just  been  issued.  Among  other 
alterations  the  subjects  of  "  Electric  Lighting  and  Transmission  of 
Power  "  and  "  Electrical  Instrument  Making  "  have  been  added, 
and  have  been  classed  with  "  Telegraphy  "  as  branches  of  electrical 
engineering.  The  examiners  in  electrical  subjects  are  :  G.  Gore, 
F.R.S.,  for  electro-metallurgy;  W.  H.  Preece.  F.R.S..  and  Professor 
W.  E.  -Ayrton.  F.R.S. .  for  electrical  engineering.  The  examination 
papers  for  last  year  are  given  at  the  end  of  the  programme,  which 
also  includes  a  syllabus  of  each  subject.  Our  young  readers  must 
not  forget  that  they  have  an  excellent  opportunity  for  becoming 
acquainted  with  electrical  subjects  in  attending  the  classes  of 
Professor  Ayrton,  instituted  by  the  City  Guilds  Institute  at  Cowper- 
street. 
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Notes  of  the  Week. 

Stainless  Steel. 

For  the  psiit  few  years  the  chromium  alloy  known  as 
.stainless  steel  lias  been  recognised  as  a  useful  adjunct  in 
the  relief  of  domestic  labour.  By  its  employment  in  the 
form  of  table  knives  much  cleaning  is  rendered  unnecessary, 
and  the  grinding  action  of  the  knife-board,  with  the  con- 
sequent shortening  of  the  life  of  the  utensil,  becomes  a 
thing  of  the  past.  The  tame  met^l,  for  the  same  reasons, 
has  found  useful  application  for  golf  clubs,  frjring-pans, 
pocket  knives,  fenders  and  other  articles  where  a  high 
polish  and  a  minimum  of  work  in  keeping  that  polish  at 
its  pristine  brightness  are  desirable,  if  not  neces.sary.  In 
fact,  there  may  be-  said  to  be  only  two  things  which  have 
prevented  the  wide  application  stainless  steel  has  already 
received  from  becoming  still  wider — its  price  and  the  idea 
that  the  stainlessuess  is  due  to  a  veneer  which  cleaning, 
polishing  or  grinding  will  gradually  remove.  As  is  obvious 
from  the  details  which  we  give  on  another  page  of  this 
issue,  this  is  an  entire  misconception,  while  the  fonner 
obstacle  is  a  question  of  time  and  the  operation  of  the  laws 
of  supply  and  demand. 

Non-Corrodible  Turbine  Blades. 

Stainless  steel  is  now,  however,  available  for  sterner 
pur[)oses  than  those  we  have  just  mentioned.  As  is  well 
known,  the  nickel-steel  used  for  the  manufacture  of  turbine 
blades  not  only  rusts,  but  is  gradually  worn  away  by  the 
action  of  both  erosion  and  coiTOsion,  so  leading  to  a  loss  of 
efficiency  from  leakage  and  the  need  for  eventual  replace- 
ment. Stainless  steel,  on  the  other  hand,  as  the  experi- 
ments at  the  works  of  its  makers,  Thomas  Frith  and  Sons, 
show,  has  no  such  disadvantages.  Blades  of  both  the 
polished  and  unpolished  metal  remain  clean  and  bright  and 
there  is  a  complete  absence  of  pitting  after  several  months' 
running.  And  while  the  cost  of  the  chromium  steel  is 
£168  per  ton  as  against  £60  per  ton  for  nickel-steel,  this 
is  not  a  serious  disadvantage,  for  the  effect  of  the  higher 


price  on  the  total  cost  of  turbine  is  small  and  may  well  be 
outweighed  by  the  advantages  that  are  obtainable.  We 
understand  that  other  industrial  applications  are  being  con- 
sidered and  we  shall  await  the  results  with  interest,  as  they 
should  open  uj)  a  new  era  in  many  branches  of  the  steel 
industry. 

A  Restaurant  Enterprise. 

Tt  is  usual  in  this  country  to  mark  unusual  doings  of 
both  persons  and  corporations  by  more  or  less  extended 
ga.stronomie  exercises.  The  dinner  which  was  held  on 
Tuesday  evening  to  celebrate  the  opening  of  an  extension 
to  the  B.  and  K.  Restaurant  was  therefore  following 
tradition,  but  was  at  the  same  time  singularly  appro- 
priate, for  a  well-cooked  and  thought-out  dinner,  cooked 
electrically,  is  the  best  advertisement  that  an  electric 
restaurant  can  provide;  and  the  satisfying  results  which 
were  obtained  on  this  occasion  show  that  the  management 
of  the  Brompton  and  Kensington  Electricity  Supply  Com- 
pany have  reached  the  ideal  they  set  themselves  when  they 
entered  the  catering  business  some  seven  years  ago.  The 
occasion,  however,  also  drew  attention  to  the  enteqirise  of 
the  Brompton  and  Kensington  Company  in  the  domestic 
electric  field,  of  which  this  restaurant  is  but  a  part,  and 
it  indicated  to  those  who  care  to  examine  the  results  that 
have  been  gained  in  a  residential  area  that  there  is  no 
need  for  electricity  supply  to  become  stagnant,  for  a  wide- 
awake policy  directed  to  the  development  of  the  domesrtic 
load  is  assured  of  success. 

An  Example  to  be  Followed. 

Mr.  H.  K.  Beeton,  the  Chaimiau  of  the  Company,  in 
reviewing  the  ])rogress  that  has  been  made,  was,  of  course, 
preaching  largely  to  the  converted;  but  there  are  many 
electricity  supply  undertakings  which  would  do  well  to  take 
to  heart  his  remark,  which  is  founded  on  practical  experi- 
ence, that  cooking  is  a  highly  profitable  load.  Those 
responsible  for  the  conduct  of  the  B.  and  K.  Restaurant 
were  wise  in  another  way.  They  early  realised  that  it  is 
impossible    to    design    cooking    apparatus    which    can     be 
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t'lHjiloyed  by  ihe  oidiiiarv  domestic  wnliuul  becoming 
fooks  themselves.  Tii  developing  their  restaurant  business 
ihev  have  learnt  much,  so  much  that  they  have  more  than 
once  adopted  the  heroic  policy  of  entirely  scrapping  their 
kitchen  ajiparatus  when  they  found  that  it  was  the  only 
way  to  achieve  iniproveinent.  In  our  next  issue  we  shall 
describe  in  more  detail  the  arrangements  which  the  experi- 
ence they  have  gained  so  far  shows  to  be  the  best  in  an 
electric  kitchen.  In  tiie  meanwhile  we  reiterate  that  this 
is  an  example  which  might  be  more  widely  followed. 

Registration  of  Electrical  Contractors. 

It  appears  that  the  Council  of  the  Institution  of 
Electrical  Engineers  have  had  under  consideration  the 
question  of  the  legislative  registration  of  electrical  con- 
tractors. Although  not  willing  to  push  matters  to 
extremes,  they  are  yet  of  opinion  that  a  voluntary  system 
of  registration  would  prove  useful,  and  have  therefore 
appointed  a  committee  representative  of  the  Institution, 
the  supply  undertakings,  the  electrical  contractors  and  the 
manufacturers  to  draw  up  a  scheme  for  submission  to  tlie 
Council.  The  ultimate  objects  are,  of  course,  to  standardise 
wiring,  to  rule  out  defective  work  and  generally  to  improve 
the  installation.  But  we  are  afraid  the  means  will  not 
lead  to  that  end.  There  is  a  great  deal  to  be  said  for 
ostracising  all  but  bona  fide  electrical  contractors,  but 
when  it  comes  down  to  practical  methods  of  effecting  this  it 
is  obvious  that  very  little  effective  can  be  done.  In  eveiy 
town — and  especially  in  the  smaller  provincial  towns — 
there  are  Humerous  people  who  do  wiring  when  it  comes 
their  way,  and,  as  small  household  wiring  is  so  simple 
a  matter,  it  is  difficult  to  .see  how  it  would  hel]3  the 
interests  of  the  general  public  or  of  the  supply  undertaking 
that  these  people,  who  undoubtedly  work  very  cheaply, 
should  be  barred  from  such  work  even  if  they  could  be 
barred.  The  end  that  the  Council  have  in  view,  like  many 
others,  can  best  be  slowly  obtained  by  education,  both  of 
the  public  and  the  contractors. 

A  Tramway  Monopoly. 

The  difficult  situation  in  which  tramway  undertakings 
now  find  themselves  owing  to  motor-omnibus  competition 
is,  if  the  proceedings  at  the  recent  conference  of  the 
Municipal  Tramways  Association  are  anything  to  go  by, 
likely  to  lead  to  a  demand  by  the  London  County  Council 
and  ^Municipal  Tramway  authorities  for  a  statutory 
monopoly  to  carry  passengers  on  tramway  routes,  ilr. 
Beckett,  the  general  secretary  of  the  Municipal  Tramways 
As,sociation,  is  reported  to  have  told  a  Press  representative 
that:  "  Evei-ywhere  trams  are  expo.sed  to  a  wasteful  and 
murderous  competition.  A  public  service  cannot  be 
profitably  run  for  the  benefit  of  a  section  of  the  public. 
Like  gas,  water  and  electricity  undertakings,  however,  a 
tramways  monopoly  would  carry  certain  obligations  in  the 
public  interest."  This  is  a  vague  and  somewhat  misleading 
.statement. 

Neither  Good  nor  Expedient. 

While  we  have  much  sympathy  with  tramway  managers 
in  their  difficulties,  we  also  believe  there  is  no  chance  of 
obtaining  the  necessary  powers  and  that  it  would  not  be  a 
good  thing  if  there  were.  Tramways  should,  on  the  other 
hand — and  perhaps  they  may — secure  exemption  from 
some  of  the  present  roadway  maintenance  charges  and 
rating  obligations,  which  operate  unfairly  against  them 
comj)ared  with  other  transport  services.  Tramways  under- 
takings are,  in  fact,  now  in  the  position  which  the  urban 
railways  were  when  the  electric  tramway  was  first  intro- 


duce<l,  and  we  believe  that,  like  the  railway  managers,  who, 
when  they  realised  the  extent  of  the  leakage  caused  by 
the  tramways,  adopted  electric  traction,  a  remedy  can  be 
found  without  creating  a  new  monopoly.  By  quicker  and 
better  service,  by  the  use  of  the  trolley  vehicle  and  in  other 
ways  we  believe  that  the  tramways  *can  obtain  an 
improvement  of  their  present  unfortunate  position. 

Is  the  Electric  Vehicle  Stagnating  ? 

From  the  electrical  point  of  view  the  Commercial  !Motor 
Exhibition,  which  closed  last  Saturday  at  Olyinpia,  was, 
frankly,  a  disappoinment.  Such  an  exhibition,  in  our 
opinion,  has  two  uses — to  show  the  present  position  of  an  in- 
dustry and  to  indicate  the  advances  that  have  taken  place  in 
a  particular  period,  generally  that  since  the  last  exhibition 
was  held.  Under  the  first  heading,  from  all  points  of  view, 
the  exhibition  fulfilled  its  function,  for  nearly  all  the  finns 
engaged  in  the  electrical  vehicle  business — Ransomes,  Sims 
.\NT)  Jeffries,  Ageiculturai,  and  General  Engineers, 
the  General  Vehicle  Company  and  Newton  I'rothers — 
.showed  examples  of  their  enterprise,  but  with  one  excep- 
tion they  exhibited  little  that  had  not  been  seen  before. 
In  other  circumstances  the  natural  deduction  from  this 
would  be  that  saturation  has  been  reached,  but,  although 
the  simplicity  of  the  electric  vehicle  renders  "  stunts  "  in 
its  design  from  j'ear  to  year  both  unusual  and  unnecessai-y, 
surely  this  cannot  be  the  case.  What  seems  to  be  wanted 
is  a  branching  out  of  manufacturers  into  fields  other  than 
the  delivery  van  and  light  lorry,  a  reduction  in  the  cost 
under  many  headings,  an  increase  in  the  output  of  the 
batteries  for  a  given  weight  and  more  encouragement  from 
the  supply  undertakings* in  the  way  of  charging  facilities. 
The  light  van,  the  trolley  (such  as  is  used  at  railway 
stations)  and  the  jib  crane  vehicle  are  all  applications  for 
the  electric  drive  which  require  and  shotild  have  further 
attention  paid  to  both  their  design  and  manufacture. 

The    Electricity   Com- 
missioners'   Work. 

The  First  Annual  Report  of  the  Electricity  Com- 
missioners, covering  the  period  from  Jan.  31,  1920,  to 
March  31,  1921,  is  an  unusually  interesting  publication  of 
over  100  page?i.  Though  it  contains  much  that  is  ancient 
history,  it  also  gives  a  succinct  and  useful  survey  of  the 
present  position  of  the  electricity  supply  industry  as  well 
as  clear  and  valuable  indications  of  the  present  and  future 
])olicy  of  the  Commissioners. 

The  Report  commences  with  a  brief  outline  of  the  exist- 
ing legislation  governing  electricity  supply,  a  summary  of 
the  powers  and  duties  of  the  Commissioners  and  of  the 
steps  taken  to  determine  di.stricts  and  to  improve  the 
organisation  of  electricity  in  them.  Practically  all  that  is 
of  importance  in  this  portion  of  the  publication  has  already 
appeared  in  the  columns  of  The  Electrician,  but  it  is 
amusing  to  notice  the  admission  that,  owing  to  irestrictive 
legislation  and  to  the  competition  of  gias,  "it  is  not 
surprising  that  the  progress  of  electricity  supply  in  this 
country  has  been  less  rapid  than  in  other  countries  whose 
development  started  later."  This  is  very  nearly,  if  not 
quite,  analogous  to  Satan  reproving  sin. 

The  Position  in  1914  and  1918. 

As  some  indication  of  the  position,  it  is  mentioned  that 
in.the  twenty-six  years  from  1888  to  the  outbreak  of  the 
European  war  the  largest  output  in  any  one  year  from  the 
whole  of  the  500  public  generating  stations  in  the  United 
Kingdom  amounted  to  some  2  000  million  units.     On  the 
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othel-  hand,  in  Sweden,  ,wliere  the  plant  is  mainly  hydro- 
electric, the  output  in  1914  amounted  to  1  475  million 
units,  the  population  of  Sweden  being  only  one-eighth  of 
the  United  Kingdom.  During  the  war  there  was  a  striking 
development  in  ^he  application  of  electric  power  to 
industrj',  and  by  1918.  the  output  in  this  country  had 
advanced  to  4  G'is  million  units,  while  at  the  end  of  that 
year  the  total  of  the  generating  plant  installed,  including 
347  828  kW  in  London,  was  equal  to  '2  175  155  kW.  The 
total  capital  expenditure  on  station  buildings  and 
generating  plant,  but  excluding  the  distribution  items, 
amounted  to  £48  293  036,  or  an  average  of  £22  2  per  kW 
installed.  It  is  interesting  to  note  that  the  average  for 
the  power  companies  was  only  £19  6  per  kW,  compared 
with  £30-2  for  the  remainder  of  the  authorised  undertakers, 
though  this  is  probably  due  to  some  extent  to  their  later 
development. 

Policy  Adopted  in  Determining  Districts. 

There  is  no  need  to  dwell  here  upon  the  urgent  need 
for  the  reorganisation  of  the  industry  or  of  the  importance 
of  a  cheap  and  efficient  supply  of  electricity  for  power  and 
industrial  purposes.  It  is,  however,  satisfactory  to  note 
that  the  Commissioners  realised  the  situation  at  oncei,  for 
immediately  after  their  appointment  they  made  a  pre- 
liminai-y  survey  of  the  present  and  future  electrical 
requirements  of  a  considerable  portion  of  the  country.  In 
the  CQurse  of  this  work  they  held  numerous  conferences 
with  local  electrical  engineers  and  committees,  with  the 
result  that  they  came  to  the  conclusion  that  the  existkig 
organisation  in  a  number  of  districts  should  be  improved. 
At  the  date  of  the  Report  thirteen  of  these  districts  had 
been  provisionally  determined,  and,  in  addition,  five  local 
inquiries  had  been  held  and  preliminary  surveys  of  other 
portions  of  England  and  of  certain  districts  in  Scotland 
had  beeiL  made,  so  that  we  may  anticipate  the  pro- 
visional determination  of  further  electricity  districts  in  the 
near  future.  It  is  not  surprising  to  learn  that  the  outcome 
of  the  preliminary  inquirv  and  of  the  subsequent  experience 
of  the  Commissioners  has  served  to  emphasise :  The 
wastefulness  and  inefficiency  of  the  present  organisation 
for  the  supply  of  electricity ;  tlie  urgent  need  for  co- 
ordination among  existing  supply  authorities :  the 
advantages  in  the  conservation  of  capital  and  of  coal,  and 
in  increased  efficiency  to  be  derived  from  joint  action. 

Commissioners*  Views  on   Plant  Extensions. 

Sec.  11  of  the  Electricity  (Supply)  Act  makes  it 
necessary  to  obtain  the  consent  of  the  Commissioners  to 
extensions  of  plant  at  existing  generating  stations  or  main 
transmission  lines,  and  in  dealing  with  the  numerous 
applications  made  to  them  the  Commissioners  have  wisely 
been  swayed  by  certain  broad  considerations  to  which  no 
exception  can  be  taken.  These  include  the  necessity  for 
facilitating  the  development  of  electricity  supply  in  any  dis- 
trict and  for  avoiding  sterilisation  in  the  reorganisation 
period,  the  effect  of  any  new  station  or  extension  of  an  exist- 
ing station  upon  the  ultimate  development  of  supply,  the 
undesirability  of  extending  a  badly-placed  station  in  one 
district  when  a  better  situated  one  in  the  same  or  an 
adjacent  district  could  be  extended,  and  the  necessity  for 
avoiding  the  extension  or  the  establishment  of  small  and 
uneconomical  stations  where  bulk  supply  is  more  advan- 
tageous. 

New   Generating  Stations. 
During  the  period  under  review  there  were  ten  applica- 
tions for  consent  to  the  erection  of  stations  under  statutory 
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powers,  but  only  five  of  these  were  granted,  viz.,  Belfast, 
Manchester,  Leicester,  Nottingham  and  Portrush,  con- 
sideration of  the  remainder  having  been  adjourned. 
Three  small  non-statutory  undertakings  were  also 
authorised  to  erect  new  stations,  one  of  these  (at  Stalham) 
being  only  of  a  capacity  of  4  to  6  kW.  The  eight 
authorised  stations  represented  the  initial  installation  of 
generating  plant  of  150  000  kW. 

Extensions  of  Existing  Stations 

The  Commissioners  dealt  with  applications  from  120 
authorised  undertakers  and  four  tramwa^f  and  railway 
authorities  for  extensions  of  existing  generating  stations, 
consisting  principally  of  proposals  for  putting  in  addi- 
tional plant.  Before  coming  to  a  decision  the  practicability 
of  obtaining  a  bulk  supply  from  some  source  or  other  was 
investigated  in  each  case,  and  the  sanctioned  extensions 
represent  plant  of  547  000  kW,  of  which  415  000  kW  was 
in  respect  of  municipal  undertakings,  113  000  kW  in  com- 
]3any  undertakings  and  18  740  kW  in  traction  stations.  It 
is  worthy  of  notice  that  the  Commissioners  have  come  to 
the  conclusion  that  only  additions  to  or  modifications  of 
generating  stations  which  involve  an  increase  in  the  rated 
capacity  of  the  generating  plant  constitute  extension 
requiring  their  approval  under  Sec.  11  of  the  Act  of  1919. 

Municipal  Borrowing  Powers. 

From  time  to  time  we  have  had  occasion  to  comment 
upon  the  exercise  of  the  powers  of  the  Commissioners  as 
the  sole  authority  for  sanctioning  borrowing  powers  by 
local  authorities,  and  it  is  satisfactory  to  learn  that  the 
general  basis  now  adopted  is  the  estimated  life  of  the 
various  assets  concerned.  This  seems  to  us  to  be  the  most 
equitable  and  the  most  reasonable  method,  though  it 
appears  to  us  that  the  period  allowed  for  h.t.  trunk 
transmission  mains  is  on  the  high  side.  However,  before 
deciding  upon  the  maximum  periods  allowed  for  the  repay- 
ment of  loans  the  Commissioner^  in  accordance  with  their 
usual  practice,  consulted  the  Incorporated  Municipal 
Electrical  Association  on  the  matter.  Moreover,  each  case 
is  decided  on  its  merits  and  the  Commissioners  may  be 
trusted  to  insist  upon  the  best  and  most  economical 
methods  being  adopted  in  the  development  of  electricity 
supply.  In  fact,  there  are  complaints  that  they  are  not 
liberal  enough  in  the  grant  of  sanctions  to  borrow  for 
mains  and  services.  Of  the  536  applications  for  loans 
made  in  the  period  under  review,  432  were  granted  in 
full  or  in  part  and  29  were  refused  or  withdrawn. 
Sanctions  were  issued  to  204  local  authorities,  and  the 
total  amount  sanctioned  for  the  fourteen  months  was 
£15  181  298,  of  which  £9  805  990,  or  64-6  per  cent.,  was 
for  plant  and  £3  428  161,  or  22-6  per  cent.,  was  for  mains 
and  services.  These  figures,  which  only  relate  to  municipal 
undertakings,  are  clear  evidence  of  the  demand  for 
electricity  supply  and  of  its  importance  in  the  industrial 
development  of  the  country.  In  fact,  the  amount  would 
have  been  far  larger  if  the  Commissioners  had  not  adopted 
a  consei-\'ative  policy,  as  sanction  to  the  installation  of 
plant  in  small  and  uneconomical  stations  was  only  given  to 
enable  local  authorities  to  meet  their  statutory  obligations 
pending  the  availability  of  a  bulk  supply. 

Special  Orders  and  Bulk  Supplv. 

Particulars  of  the  results  of  the  applications  for  special 
orders  and  of  the  arrangements  made  for  bulk  supply  are 
given.  Only  where  a  bulk  supply  is  not  readily  available 
and  where  there  is  a  clear  demand  for  electricity  will  the 
establishment  of  a  generating  station  be  sanctioned.     In 
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vix  cases  ar^angenleut!^  for  mutual  as*istauce  were  approved 
under  Sec.  19  of  the  Act  of  1919  and  four  applications 
were  under  consideration.  In  addition,  two  similar  agree- 
ment* made  under  Sec.  3  of  the  London  Electric  Supply 
Act  of  1908  between  London  borough  councils  and  two 
agreements  made  under  private  Acts  have  been  approved 
by  the  Commissioners.  This  is  as  it  should  be,  and  no 
doubt  we  shall  have  many  more  similar  agreements  before 
long.  It  is,  we  are  glad  to  record,  a  complete  reversal  of 
the  old  stupid  policy  of  the  non-association  of  supply 
authorities. 

Systems  of  Supply,  Regulations,  &c. 
lu  connection  with  the  desirability  of  adopting  one 
standard  frequency  the  Commissioners,  having  made  pre- 
liminary inquiries,  called  an  informal  conference,  which 
was  attended  by  the  President  of  the  I.E.E.  and  by  repre- 
sentatives of  the  electrical  associations  and  of  the  leading 
consulting  engineers.  After  full  consideration  the  Com- 
missioners, whOe  reluctantly  abandoning  the  idea  of  a 
standard  frequency,  decided  to  adopt  the  policy  of  bringing 
about  the  elimination  of  all  odd  frequencies,  with  the 
ultimate  object  of  reducing  the  number  of  frequencies  to 
three,  viz.,  fifty  (standard),  40  and  25  cycles  per  second. 
A  good  deal  of  very  useful  work  has  also  been  done  in 
standardising  the  existing  codes  of  regulations  for  ensuring 
a  proper  and  sufficient  supply  of  electricity,  for  securing 
the  safety  of  the  public  and  in  regard  to  the  construction 
and  maintenance  of  overhead  lines.  In  dealing  with  these 
matters  electrical  associations  and  interests  were  also 
consulted  so  as  to  ensure  the  support  and  sympathy  of 
those  immediately  concerned. 

Accounts,   Statistics,   &c. 

Other  useful  work  done  by  the  Commis.sioners  include  the 
re\'ision  of  the  forms  of  accounts  and  returns  of  undertakers 
and  the  appointment  of  auditors.  It  appears  to  be  the 
opinion  that  there  is  need  for  an  oflficial  annual  return  or 
official  statistics  of  a  more  comprehensive  character  than 
those  published  by  the  electrical  Press.  The  need  for  this 
extensive  return  was  felt  in  the  early  part  of  the  war,  but 
we  doubt  the  utility  or  the  need  for  it  at  the  present  time. 
At  all  events,  all  authorised  undertakers  are  now  required 
to  furnish  the  Commissioners  every  four  weeks  with  a 
return  of  units  generated,  fuel  consumption,  stocks  of  fuel 
in  hand,  &c.  These  statistics  may  be  useful  in  case  of  a 
threatened  strike,  but  we  cannot  conceive  any  other  useful 
purpose  which  they  will  serve. 

Miscellaneous    Work 

AVe  observe  that  the  Commissioners  are  construing  in  a 
liberal  .spirit  their  powers  under  Sec.  30  of  the  Act.  of 
1919  to  authorise  subscriptions  to  the  funds  of  electrical 
a-ssociations,  and  wayleaves  and  overhead  lines  are  also 
sanctioned  without  much  trouble  in  suitable  cases. 
Although  the  Commistioners  have  not  yet  initiated  any 
experimental  work,  the  Chairman  of  the  Commi.ssioners  is 
now  a  merober  of  the  Advisory  Council  for  Scientific  and 
Industrial  Research,  and  another  commissioner,  Mr.  W.  W. 
Lack  IE,  represents  the  Department  of  Scientific  and 
Industrial  Research  on  the  Council  of  the  British  Electrical 
and  Allied  Industries  Research  Association. 

Advisory  Duties. 

The  Comnli^:vsioners  have  also  been  called  upon  to  advise 
the  Minister  of  Transport  on  a  number  of  matters  con- 
nected with  the  administration  of  the  Electricity  Supply 
Acts.     Of     the     200     applications     to     the     Minister     of 


Transport  for  authority  to  increase  the  maximum  charges 
allowed,  orders  were  made  in  195  -cases.  The  principle  of 
the  quarterly  minimum  charge  appears  to  be  now  settled 
practice,  and,  though  it  is  equitable  enough  in  theory,  it 
is  cau.sing  a  good  deal  of  discussion  among  consumers  and 
is  far  from  popular.  The  four  applications  for  the  con- 
struction of  interim  works  by  the  ^Minister  of  Transport 
appear  to  have  been  unsuccessful,  and,  as  it  is  doubtful 
if  the  Minister  will  undertake  works  which  entail  capital 
expenditure  of  any  magnitude,  it  would  be  just  as  well 
if  undertakers  realised  this  and  made  their  arrangements 
accordingly.  The  Report  concludes  with  a  group  of 
appendices  giving  valuable  information  and  statistics  as  to 
the  present  position  of  the  industry,  all  proving  that  the 
Commissioners  have  had  a  very  strenuous  time  during  the 
period  ending  Tvlareh  31,  though  an  efjually  tiying  period 
is  in  front  of  them. 


Palliatives   and  Remedies. 

Two  events  of  outstanding  importance  have  taken  jilace 
within  the  past  few  days  in  the  industrial  engineering 
world.  These  events  are  the  Government's  proposals  for 
dealing  with  unemployment,  and  Lord  \A'eir's  speech  to 
the  British  Engineers'  Association,  with  which  may  be 
combined  the  memoranda  to  the  Prime  Minister  from 
the  same  body.  The  Government's  proposals  contain 
both  palliatives  and  remedies,  or  what  is  hoped  will 
be  remedies.  Lord  Weir's  statement  contains  an 
accurate  and  succinct  diagnosis  and  the  real  remedy  for 
existing  conditions.  It  is,  therefore,  instructive  to  con- 
sider the**  solutions  not  only  on  their  merits,  but 
from  the  special  points  of  view  which  have  influenced  those 
who  are  responsible  for  their  birth. 

The    Government's    Proposals    Analysed. 

It  is  no  secret  that  the  Government  have  been  forced  to 
deal  with  the  twin  problems  of  unemployment  and  trade  re- 
vival by  sheer  pressure  from  outside.  For,  while  it  is  true, 
as  the  Prime  ^Minister  has  said,  that  they  have  had  the 
matter  long  under  consideration  and  have  perhaps  done 
more  than  any  other  Government  to  alleviate  unemploy- 
ment, it  is  in  no  carping  spirit  that  we  sav  that  it  has  all  been 
done  unwillingly,  and  that  they  would  much  rather  have  left 
the  problem  to  be  solved  by  the  slow  operation  of  economic 
machinery  than  by  legislation  and  admini.strative  methods. 
But,  as  they  have  not  been  allowed  to  do  this,  the  next 
best  solution  in  their  view  is  to  pro\'ide  relief  work  some- 
where and  somehow,  to  lighten  the  stress  of  competition  in 
the  labour  market  by  emigration,  and  to  extend  credits  at 
home  and  abroad  by  some  means  or  other.  But — and  here 
we  reach  the  reasons  that  lie  at  the  foundation  of  all  the 
objections  to  the  Government's  latest  projiosal — to  do  all 
this  will  require  money — money,  be  it  noted,  which  will 
eventuall}',  and  perha]>s  very  soon,  come  from  the  taocjiayers. 
In  other  words,  to  finance  the  relief  of  unemployment  it 
will  be  necessary  to  ransack  once  more  the  pockets  of  those 
who  are  already  suffering  under  an  oppressive  taxation  and 
bearing  a  burden  which  jirevents  as  much  as  anything  else 
a  true  trade  revival,  because  it  makes  the  cheap  manufacture 
of  goods  impossible. 

Remunerative    Work    Required. 

While,  then,  remedies  of  some  kind  or  other  are 
necessary  not  only  to  relieve  unemployment,  but  to  get 
industry  moving  again,  the  only  work  that  will  really  give 


October  28,   192 1 


The    Electrician, 


535 


relief  to  trade  depression  is  that  which  can  be  described 
as  both  immediately  essential  and  ultimately  remunera- 
tive. And  remunerative  work  is  only  possible  through  a 
reduction  in  the  cost  of  production.  We  admit  that  to 
pledge  the  national  credit  to  help  industiy  out  of  its 
present  difficulties  is  a  policy  that  has  much  to  commend 
it,  if  without  undue  delay  that  pledge  is  redeemed  ;  but  if 
it  is  not  redeemed  oiir  last  state  will  be  worse  than  our 
first.  For  the  Government  plans  will  not  reduce  the  cost 
of  production,  and  may  conceivably  help  to  increase  it. 
And  it  is  just  at  this  point  in  the  analysis  tliere  becomes 
apparent  the  difference  which  so  fundamentally  dis- 
tingiiishes.  the  Government's  outlook  on  unemployment 
from  that  of  Lord  Weir  and  others  who  have  a  nght  to 
speak  for  the  industry  of  the  counti-y. 

Not    Relief  Schemes,    but   Production 

Lord  Weir's  point  of  view  is  made  clear  in  the  speech 
to  which  we  have  just  referred.  "  We  do  not  want,"  he 
says,  "  relief  scheme.'j  giving  unproductive  and  inefficient 
employment  to  miners,  iron  workers  and  labourers  alongside 
closed  pits,  closed  iron  works  and  harbours  filled  with 
foreign  shipping  bringing  in  foreign  iron  smelted  with 
foreign  coal,  but  something  very  different."  Yet  this  tragi- 
Gilbertian  stat*  of  affairs  is  just  what  is  to  be  found  in 
Scotland  at  the  present  time  and  is  likely  to  continue  to  be 
found  under  the  Government  scheme  unless  its  administra- 
tion can  be  lifted  to  a  higher  level  than  our  experience 
leads  us  to  expect  will  be  the  case.  For,  as  Sir  Peter 
Rylands  justly  said,  railway  extensions  or  electrification — 
two  of  the  forms  of  relief  work  which  are  to  be  put  in 
hand,  though  the  statement  applies  equally  to  all — is  very 
expensive  at  the  present  time,  and  will  not  become  less 
expensive  by  the  mere  fact  of  the  Government  lending  the 
capital.  If  a  scheme  costs  £2  000  000  when  £1  000  000 
is  the  economic  price,  it  does  not  matter  who  guarantees 
the  money,  more  capital  and  more  interest  will  have  to  be 
spent,  and  capitalists  will  still  feel  shy  of  embarking  on 
such  an  undertaking. 

The   Cost    of   Production  Vital. 

A  close  con.sideration  of  this  matter,  therefore,  brings 
us  round  naturally,  but  nevertheless  inevitably,  to  the  cost 
of  production.  «As  Lord  Weir  remarks,  British  employ- 
ment will  be  governed  by  the  cost  of  British  production. 
That  cost  will  continue  to  be  high  while  wages  are  inflated 
by  a  network  of  conditions  caused  by  trade  union  pressure. 
To  bring  relief  they  must  be  deflated,  as  the  currency  must 
be  deflated.  This  is  necessary  if  British  industiy  is  to  be 
able  to  produce  goods  at  a  price  at  which  the  world  can 
buy.  Or,  in  other  words,  we  must  increase  our  production 
by  harder  work  and  longer  hours,  not  because  such  a 
policy  will  enable  us  to  cut  down  wages  (which  need  not 
fall  by  a  farthing  below  economic  level),  but  to  rid  our- 
selves of  the  incubus  of  £200  000  000,  which  is,  in  his  esti- 
mate, the  annual  cost  of  the  present  short  working-week. 
To  do  this,  as  Lord  Weir  says,  would  be  the  most  direct 
and  immediately  effective  help  that  could  be  given  to  our 
industries  to-day.     And  we  agi'ee. 

Set  side  by  side  with  such  a  direct  remedy,  the  Govern- 
ment proposals  seem  poor  and  ineffective  enough.  Criti- 
cism of  them  may,  in  fact,  be  summed  up  in  the  phrase 
that  they  are  attempting  too  much  to  achieve  too  little. 
For,  to  quote  Lord  Weir  again,  "  no  Government  can 
revive  trade."  It  can  only  spend  traders'  money  in  doing 
ineffectually  what  a  combination  of  employers  and  workers 
could   do  much   better   for   themselves.     It  is,    therefore. 


through  co-operation  of  this  kind  that  the  first  steps  towards 
a  real  solution  must  be  taken  ;  and  we  see  no  reason  why 
such  co-operation  should  not  bring  about  the  necessary 
improvement. 

Is   Combination    Possible  ? 

On  thi-  particular  question  of  combination,  not 
as  to  whether  it  is  good  but  whether  it  is 
possible,  there  is  at  present  a  good  deal  of  pessi- 
mism. Both  Lord  Weir  and  Sir-  J.^mes  Kemn.\l 
have  attacked  trades  unions  for  their  lack  of  foresight 
towards  industrial  problems  and  their  overbearing  tyranny 
to  their  members;  but,  though  this  policy  has  done  much 
harm  in  the  past,  we  think  it  is  now  out  of  date.  At  any 
rate,  the  more  responsible  of  the  trades  union  leaders  realise 
that  this  is  no  time  for  either  preaching  or  practising 
strange  economic  doctrines.  ^Mr.  C'lynes'  speech  in  the 
House  of  Commons  last  week  is  sufficient  evidence  of  that. 
Such  vapourings  are  becoming  more  and  more  the 
peculiarity  of  the  hotheads,  who  more  and  more  are  losing 
the  influence  they  once  had.  Trade  Unionism  is,  in  fact, 
banki-upt,  not  only  of  money,  but  of  ideas.  That  being 
so,  it  would  be  an  excellent  chance  for  employers  to  extend 
an  invitation  to  the  leaders  of  the  other  side  to  discuss  and 
find  remedies  for  unemployment,  and  also  to  consider  such 
other  matters  as  may  be  necessaiy  to  bring  into  the  fore- 
gi-ound  the  idea  that  the  aims  of  employers  and  employed 
are  not.  antagonistic,  but  sympathetic,  and  that  to  stabilise 
conditions  and  develop  industry  without  Government 
assistance  is  the  duty  of  evei7one  not  only  for  their  own 
advantage,  but  for  the  good  of  the  countiy  generally. 

A  Useful  Memorandum. 
From  this  point  of  view  the  memorandum  issued  by  the 
British  Engineers  A.ssociation  at  the  end  of  its  conference 
last  week  desei-ves  the  closest  consideration.  It.  records, 
among  other  things,  the  opinion  of  the  Association  that  the 
loyal  co-operation  of  labour  in  a  great  national  effort  to 
revitalise  our  industries  is  necessary  to  the  country's  well- 
being,  that  trades  unions  should  repudiate  the  policy  of 
rendering  capitalism  unworkable,  that  the  cost  of  production 
should  be  reduced  by  amending  the  conditions  affecting  the 
output  per  pound  of  wages  paid  and  that  the  restriction 
to  this  country  of  contracts  involving  public  money, 
national  economy,  reduced  taxation,  productive  unemploy- 
ment relief  work,  cheaper  coaj  and  dra.stic  measures  to 
reduce  the  cost  of  living  are  all  necessaiy  stimulants  to 
effective  trade  revival. 

Organisation   From    Within. 

But  most  important  of  all  their  proposals  is  the 
suggestion  that  thei  indust.17  must  be  more  and  more  com- 
pletely organised  from  within.  As  Mr.  Llewylyn 
Atkinson  said  recently  ;  "  Manufacturers  must  themselves 
right  the  situation."  We  most-  heartily  agree.  For 
industry  has  not  recovered  from  the  devitalising  effect  of 
Government  control,  and  there  is  still  too  great  a  tendency 
to  lean  rather  tlian  to  push.  It  does  not  recognise  that  it  is 
only  convalescent,  and  it  therefore  desires  to  walk  by  itself 
before  it.  is  strong  enough  to  do  so.  The  result  is 
that  it  leans  on  Government  support,  at  the  first  signs  of 
a  fall.  This  is  natural,  but  it  must  be  stopped  without 
delay,  for  only  by  its  own  vitality  combined  with  the 
whole-hearted  co-operation  of  all  concerned,  can  the 
necessary  revival  be  brought  about  and  at  the  same  time 
Goveniment  interference  be  got  rid  of.  And  through 
that  revival,  which  is  to  be  found  in  lower  co:-t,  alone  will 
unemployment  be  solved. 
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ELECTRICITY    SUPPLY    IN    BLACKBURN. 

How   an    Increasing   Industrial   Load   is   to   be   Dealt    With. 


The  history  of  the  Blackburn  elcotrioity  uii<lertakiiig  i-;  not 
\inlike  that  of  other  concerns  in  the  industrial  areas  of  Lancashire, 
Yorkshire  and  the  Xorth-East  Coast.  Perhaps  indeed  its  progress 
may  be  taken  as  typical.  For  though  for  quite  natural  reasons 
it  has  not  expanded  so  rajudly  as  have  similar  undertakin<;s  in  the 
larger  towns,  on  the  other  hand  it  has  dovelo()ed  more  satisfactorily 
than  can  be  recorded  of  many  other  eases.  Of  course  it  started  as  a 
purely  lighting  undertaking."  1'hat  was  in  1896  when  a  few  hundred 


price  per  unit  generated,    of  which  there    were  1  159  861,    was 
1  •32d. 

We  will  pass  lightly  over  the  intervening  years,  only  pausing 
to  say  that  about  1912  it  became  evident  that  the  generating 
station  in  Jubilee  Street,  near  the  centre  of  the  town,  and  possessing 
neither  coal  nor  water  facilities,  had  seen  its  best  days,  and  that  a 
modern  station  would  soon  be  required  to  deal  efficiently  with  the 
developments.     Mr.  P.   P.  WHKRi.WTilGHT,  engineer  and  .manager 


Fio.  1.— Plan  Showi.nc.   General   .Xisrangement  op   Plant   at  — 


units  were  generated,  and  a  great  discussion  took  place  on  the 
advantages  and  complications  of  the  maximum  demand  system.  We 
feel  sure  the  latter  were  more  prominent  than  the  former.  Bvit  soon 
the  power  load  began  to  make  itself  felt,  and  in  19!)1  ninety-four 
motors  totalling  280  n.p.  were  connected  to  the  mains — nearly  a  .tO 
percent,  increase  over  the  ])revioua  year.  Tlie  capacity  of  the  works 
at  that  time  \va9  3  28<)  kW   the  maximum  load  1112'  kW,  and  the 


of  the  Electricity  Department,  therefore  prepared  plans  for  a  new 
station  to  contain  two  5(KX)  kW  turbo-alternators,  and  though 
these  plans  were  passed  by  the  Board  of  Trade,  and  the  necessary 
land  was  purchased,  the  war,  of  cour.se,  prevented  the  work  being 
undertaken.  At  this  time  (1914)  the  units  generated  were 
7  916  938,  the  maximum  demand  was  4  04.5  kW  and  the  station 
capacity  8  000  kW. 
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It  may  be  added  that  Blackburn  started  off  with  all  the  disad- 
vantages of  single  phase  supply,  and  that  now  this  system,  together 
with  three  phase  and  direct  current,  are  all  distributed. 

The    Effect   of   the   War. 

As  might  be  expected,  the  war  rather  worsened  than  improved 
the  situation  we  have  outlined,  for  by  1918  the  units  generated 
had  risen  to  10  318  437,  and  though  there  was  a  slight  drop  in 
the  next  two  years,  the  output  rose  to  the  record  figure  of  10  561  959 
inl  1920-21,  and    it    became    evident    that    the    new   station  was 


generating  station  in  Jubilee  Stieet  began  by  being  a  sort  of  annexe 
to  the  gas  works,  and  the  new  station  at  Whitebirk  is  close  to 
the  modern  gas  works,  whose  sidings  have  been  freely  placed  at  the 
disposal  of  the  Electricity  Committee  during  construction. 

Constructional    Details. 

We  may  begin  our  detailed  description  of  the  new  station  by 
stating  that  the  ground  forming  the  site  is  water-logged,  so  that 
some  form  of  artificial  foundation  had  to  be  employed.  In 
preference  to  erecting  a  building  on  piles,  it  was  decided  to  build  a 
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urgently  required.  Indeed,  had  it  not  been  for  oil  firing  and  trade 
depression  it  would  not  have  been  possible  to  cany  on.  In  the 
meantime  the  large  increase  in  output  had  led  to  a  reconsideration 
of  the  original  plans,  and  it  was  decided  to  equip  the  new  station 
with  two  10  000  kW  turbo-alternators  as  a  beginning,  the  contract 
for  the  whole  of  the  work  being  let  in  August,  1919,  to  the  English 
Electric  Company.  It  may  be  noted  that  this  is  the  first 
station  to  be  erected  under  the  auspices  of  the  Electricity  Com- 
missioners. 

An  interesting  human  point  about  the  undertaking  is  the  relation 
of  ahe  Electricity  and  Gas  Departments  in  Blackburn.     The  old 


concrete  raft,  and  a  special  line  of  broad-gauge  railway  1  000  yds. 
long  was  laid  from  the  gasworks  sidings  to  the  site  to  facilitate 
the  bringing  up  of  the  material.  The  raft  was  completed  and  the 
foundation  stone  was  laid  on  May  13th,  1920..  After  this  the 
progress  was  rapid  ;  two  months  later  the  steel  columns  were  up; 
in  anothoi'  two  months  the  steel  structure  was  complete,  while  before 
the  end  of  the  year  the  whole  building,  both  boiler  house,  which 
is  constriu^ted  of  boilite,  and  power  house,  which  is  made  of  brick,  had 
reached  their  final  stages.  In  the  meantime  the  foundations  for  the 
cooling  towers  had  been  laid,  well  boring  was  progressing,  the  wharf 
was  built,  the  canal  dredged,  the  cranes  erected  both  inside  and 
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outside    the    building,   and    foundations    laid    for   the   machinery. 
The  general  lay-out  of  the  station  is  given  in  Fig.  1. 

In  fact,  within  one  year  of  the  laying  of  the  foundation  stone  the 
lx)ilers,  the  econoniiscrs,  the  condensers,  the  feed  pumps,  circulating 
pumps,  the  ashrhandling  plant,  the  soot  l)lo\vors,  the  switchgear, 
the  cranes,  the  coal  conveying  and  mechanical  stokins  plant,  the 
turbine  and  the  alternator  for  the  first  half  of  the  station  were 
delivered,  and  last  Friday  the  first  half  of  the  station  was  started 
up  by  Lord  Derby,  with  full  civic  pomj)  and  municipal  ceremony. 
This,  considering  the  difficulties  that  had  to  be  contended  with, 
is  quick  work,  on  which  Mr.  WhcelwTij;ht  is  to  be  congratulated. 
It  is  expected  that  the  station  will  be  complete  and  in  final  running 
condition  before  the  spring  of  next  year. 

Coal-Handling   Plant. 

The  coal  supply  is  obtainable  either  by  canal  or  rail.  By  what- 
ever method  it  comes  in  it  is  first  dealt  with  by  a  20-ton  travelling 
crane.     If  it  conies  in  by  rail  the  full  waggon  is  lifted  by  this  crane, 
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Handling  Equipment 

weighed  by  the  crane  operator,  discharged  into  the  coal  hopper 
or  on  to  the  heap,  and  the  empty  waggon  weighed  again  before 
being  replaced  on  the  track,  so  that  the  net  weight  of  coal  is  ascer- 
tained. 

This  arrangement  reduces  the  labour  costs  considerably,  only 
one  crane  operator  being  hecessary  for  discharging  the  waggon 
and  weighing  the  coal,  thus  cutting  out  the  usual  weighbridac 
with  capstans  and  attendants,  and  the  shunting  that  is  necessary 
when  employing  ancient  methods.  The  coal  is  discharged  direct 
from  the  truck  to  the  heap  without  passing  over  the  u.sual  elevators 
and  conveyors. 

When  the  coal  is  not  required  for  stock  it  is  discharged  direct 
by  the  crane  into  the  receiving  hopper  of  the  skip  hoist.  The 
.skip  hoist  and  belt  conveyor  work  automatically,  one  ton  of  coal 
being  fed  by  weight  into  the  ski})  every  time  it  is  elevated.  The 
operations  are  counted,  so  that  a  correct  record  of  the  amount  of  coal 
pas.sed  up  into  the  bunkers  is  kept.  In  addition  to  having  low 
power  consumption,  it  is  found  that  the  ujjkcep  and  general  rc]>air 
cost  of  a  skip  hoist  are  verj-  light  compared  with  any  other  form  of 
elevating  gear. 

This  skip  hoist  delivers  the  coal  on  to  a  Mitchell  belt  conveyor, 
«liich  distributes  it  to  any  portion  of  the  bunker,  which  has  a 
capacity  of  2('(»  tons,  or  about  sufficient  for  forty-eight  hours' 
steaming  on   full   load.    , 

When  unloading  from  barges  or  reclaiming  coal  from  store,  an 
electric  grab  is  attached  to  the  2()-ton  crane  by  simply  hooking  it 
to  the  crane  ropes.  The  power  for  closing  the  spades  is  provided 
by  a  motor  inside  the  claw  of  the  grab  it.self,  which  makes  it  possible 
for  the  same  grab  to  be  attached  to  any  other  crane  that  may  be 
installed.  This  j)lant  was  all  sup])lied  by  the  Mitchell  Conveyor 
AND  TuANsifiHT  CoMPANv.     A  vicw  is  given  in  Fig.  2. 

Modern    Ash    Handl!n(>. 

Km  liikin;;  ihc  aslics  from  the  boiler  house,  a  new  method  has 
ijeen  adopted.  .Ml  the  usual  .schemes  were  reviewed,  but  this  method 
was  decided  upon  because  of  its  low  upkeep  cost  and  low  power 
consumption.  It  consist.'s  of  using  an  electric  battery  locomotive, 
which  hauls  a  siiccially  designed  truck  under  the  ash-pit  door,  wheic 
it    is  filled.     .After  loading,  the  locomotive  takes  the  truck  to  a 


patent  distributor  outside  the  station,  whence  the  ashes  are  dis- 
charged on  to  a  moving  belt,  which  distributes  on  to  the  surrounding 
ground.  By  altering  the  position  of  the  distributor  a  wide  area 
of  discharge  is  obtained,  and  the  one  man  who  drives  the  locomotive 
can  also  attend  to  the  distribution  of  the  ashes  on  the  ground 
which  has  to  be  made  up. 

1'his  is  a  great  advantage  in  this  particular  case,  as  on  the  present 
site  the  amount  of  ground  which  has  to  be  made  up  is  consideiable, 
so  that  a  dump  for  ashes  is  available  for  many  years. 

A  fixed  radius  jib  crane  is  al.so  provided  for  use  in  the  event  of 
the  2(i-ton  crane  being  out  of  commission.  This  is  fixed  in  position 
neai-  the  canal  wharf,  so  that  the  path  of  the  radius  arm  covers 
both  the  barges  moored  alongside  and  the  undergiound  hopper. 

Steam   Raising. 

The  boiler  room  plant  comprises  seven  B.  &  W.  cross-type 
marine  water-tube  boilers,  each  having  a  steaming  capacity  of 
.50  000  lbs.  per  hour  as  a  normal  duty,  with  a  superheat  of  6()0°F. 
and  a  pressure  of  210  lbs.  on  the  stop  valve.  Each  unit  is  fitted 
with  a  super-heater  and  .super-imposed  Green's  cconomiser  of  the 
horizontal  tube  type  and  three  mechanical  stokers  of  the  underfeed 
self-contained  forced-draught   travelling  grate  type. 

Coal  is  fed  to  the  stoker  hoppers  from  the  overhead  bunkers 
through  chutes  fitted  with  control  valves.  The  coal  burnt  by  the 
stoker  is  mea.surcd,  as  and  where  it  passesdirectly  into  the  furnace, 
by  Lea  coal  meters,  which  are  attached  to  each  stoker.  The  ash 
and  clinker~from  the  stokers  is  dropped  into  special  ash  chutes 
Iniilt  to  the  underside  of  the  stokers,  and  is  emptied  into  trucks 
running  on  a  special  track  fixed  in  the  boiler  room  basement, 
whence  they  are  conveyed  to  distributor  as  mentioned  above. 

Each  boiler  unit  is  fitted  with  an  insti-umcnt  board  to  which  are 
fixed  the  necessary  instruments  and  apparatus  to  enable  the 
operating  staff  to  obtain  at  all  times  the  most  economical  working 
of  the  jilant  under  their  control.  These  iastruments  consist  of 
steam  flow  recorders  and  indicators,  COo  indicators,  draught 
gauge,  pressure  recorder,  and  a  six-way  temperature  indicator  for 
indicat  ing  the  temperature  of  the  water  and  flue  gas  at  the  economise)- 
inlet  and  outlet  and  of  the  steam  temperature  in  the  super-heater 
box.  The  whole  of  this  equipment  was  supplied  by  the  Cambridge 
&  Paul  Scientific  Lnstrujient  Company,  vrith  the  exception  of 
the  steam  flow  meters,  which  are  by  Geo.  Kent.  The  CO.,  meters 
are  connected  to  two  four-point  recorders  in  the  superintendent's 
office. 

The  boilers  are  operated  on  the  well-known  balanced  draught 
system.  The  .stokers  are  provided  with  separate  forced  draught 
fans,  and  the  chimneys  are  divided  into  two  portions  at  their 
lower  sections,  and  fitted  with  induced  draught  fans,  which  draw 
the  gases  of  combustion  down  one  section  of  the  chimney  from  the 
outlet  of  the  economisers  and  discharge  them  upwards  through 
the  other  portion  of  the  chimney.  This  arrangement  ensures 
the  maintenance  of  efficient  combustion  with  fuels  of  varying  heat 
values. 

Each  boiler  unit  is  fitted  with  a  soot  cleaning  equipment,  con- 
sisting of  a  rotary  device  for  directing  steam  at  high  velocity  on 
to  the  tubes  while  the  plant  is  in  operation.  These  units  are  so 
situated  that  the  whole  tube  area  is  covered  by  the  rotary  jets, 
which  are  periodically  operated  by  hand.  This  is  the  first  large 
power  house  in  this  coimtrj'  to  be  equipped  throughout  with  this- 
plant.  It  abolishes  the  necessity  for  hand  cleaning,  a  costly  and  very 
often  inefficient  method  of  keeping  the  boilers  clean.  Moreover,  the 
high  state  of  cleanliness  produced  by  the  installation  of  these 
equipments  will  show  a  remarkable  saving  in  fuel  consuminion 
over  plants  now  similarly  equii)ped.  The  boiler  house  is  liizhtcd 
naturally  from  above,  wiiitc  tiles  are  predominant,  and  it  should 
therefore  be  easy  to  keep  clean. 

Turbo-Alternators. 

The  turbo-alternator  plant  (see  Fig.  3)  at  present  consists  of  two 
10  (XU)  kW  English  Electric  impvd.se  turbines,  each  driving  0  60(.t 
V  50  period  3-])hasc  alternators,  supplied  with  cool,  washed  air 
from  patent  air  filters  made  b}'  J'armiter.  Hope  &  .Svgden.  There 
is  room  for  extensions  uj)  to  an  ultimate  capacity  of  30  OOt)  kW. 

Each  set  is  complete  with  surface  condenser,  extraction  pump, 
circulating  water  pumps,  &e.  The  condensers  are  of  the  Hicks- 
Brcguet  type.  The  steam  fiom  the  turbines,  after  being  condensed, 
is  passed  through  pipework  on  the  "closed  feed  system."  The 
primary  function  of  tliis  system  is  to  provide  the  boilers  with  pure 
feed  water  (the  make-up  being  supplied  through  an  evaporator), 
and  thus  to  eliminate  as  far  aspossiblescalingof  the  tubes.  ItaLso 
avoids  the  necessity  of  blowing  down  the  boilers,  except  at 
rare  intervals.  At  the  same  time  this  feed  water  is  de-aerated  as 
far  as  is  reasonably  practicable.  Experience  has  shown  that  boilers 
operating  with  water  so  treated  suffer  considerably  less  from 
corrosion  troubles.  The  condensed  steam  is  fed  direct  to  the 
suction  of  the  turl)inc-diiven  boiler-feed  pumps,  which  feed  the 
water  directly  to  the  inlet  of  the  cconomiser,  where  it  is   heated 
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during  circulation  by  the  combustion  gases.  The  delivery  into 
the  boilers  is  regulated  automatically  by  Cope's  feed  regulators. 
There  are  three  turbine-driven  Weir  boiler  feed  punip.s,  each 
capable  of  supplying  three  boiler  units,  so  that  with  the  whole 
station  in  operation  there  is  one  spare  feed  pump.  3he  alternators 
are  of  standard  construction,  the  stators  being  wound  on  the  site. 

Cooling  Towers. 

The  circulating  water  for  the  surface  condensers,  after  passing 
through  the  condensers,  is  pumped  into  four  cooling  towers,  supplied 
by  Film  Cooling  Towers  Ltd.,  where  it  is  cooled  down  to  a  tempera- 
ture of  about  ".j^F.  Ponds  are  constructed  under  each  tower,  from 
which  the  circulating  pumps  draw  their  supply.  The  only  new 
water  to  be  pro\-ided,  therefore,  after  the  initial  starting  up,  is  that 
necessary  to  make  up  the  losses  caused  by  evaporation  and  wastage, 
which  will  be  obtained  from  a  well  sunk  near  the  cooling  ponds. 
Condensing  water  can  also  be  taken  from  the  canal  and  afterwards 
returned. 

The  pipe  work  between  the  pumps  and  towers  is  inter-connected 
so  that  it  is  possible  for  either  pump  to  draw  water  from  or  discharge 
it  to  any  one  or  more  of  the  four  towers.  An  emergency  supply 
tank  is  pro-saded,  situated  upon  the  roof.  This  has  a  capacity  of 
about  18  000  gallons.  This  tank  -mW  also  be  used  for  emergency 
water  supply  for  any  point  of  the  station, 

Switchgear. 

The  high-tension  switchgear  comprises  separate  cubicles  for  the 
E.H.T.  gear  situated  in  a  separate  cell  room  immediately  below  the 
control  desk,  as  shown  in  the  drawing.  The  control  board  is  of 
the  desk  type,  and  is  mounted  in  the  switch  room,  while  the  operating 
levers  pass  through  the  switcliroom  floor  into  the  cubicle  room 
below,  the  whole  being  mechanically  operated.  The  gear  is  de- 
signed to  have  a  breaking  capacity  suitable  for  direct  connection  to 
busbars  supplied  by  generating  plant  of  much  larger  capacity. 
This  switchgear  was  supplied  by  the  English  Electric  Company. 

Transformers.) 

For  supplying  the  auxiliary  plant  in 'the  station,  alternating 
current  supply  will  be'transformed  down  to  400  V  by  three  oOO  kW 
transformers,  which  are  connected  to  the  low  tension  A.C.  switch- 
board. This  board  may  also  be  supplied  if  necessary  from  the 
Jubilee  Street  generating  station. 

Rotary   Converters. 

For  the  direct  current  motors  and  station  lighting,  320  kW 
rotary  converters,  which  draw  their  incoming  supply  from  the  low 
tension  400  V  A.C.  board,  and  supply  direct  current  to  the  d.c 
440  V  switchboard,  have  been  provided.  These  rotary  converters 
are  arranged  so  that  in  the  event  of  the  main  generating  sets  not 
being  in  operation  they  can  be  worked  from  the  feed  coming 
from  the  Jubilee  Street  generating  station. 

Drainage. 

The  drainage  is  so  arranged  that  full  advantage  is  taken  of  all 
the  rain  water  on  the  site,  and  a  separate  system  provided  foi- 
sewage,  &c.,  which  is  taken  to  a  small  automatic  sewage  purification 
plant,  built  some  distance  away  from  the  station  buildings. 

It  should  be  added  that  adequate  bathing  accommodation  is 
provided  for  all  grades  of  the  staff,  and  that  mess  rooms  have  also 
been  provided.  This,  apart  from  any  other  reasons,  is  necessary 
owing  to  the  great  distance  of  the  station  from  the  town . 

Distribution   Arrangements. 

The  entire  output  of  the  Whitebuk  station  is  transmitted  to 
Jubilee  Street,  where  a  new  snitch-house  has  been  installed  for  the 
purpose  of  facilitating  the  distribution  of  power.  The  power  is 
fed  on  to  the  busbars  of  the  distribution  board  through  ten  inter- 
connecting cables,  whilst  the  Jubilee  Street  power  station  busbai-s 
are  directly  connected  to  those  on  the  distribution  board.  From 
these  busbars  outgoing  feeders  radiate  both  for  local  supply  pur- 
po.ses  and  for  inter-coimection  with  neighbouring  stations  and 
districts,  .such  as  Darwen.  In  addition,  provision  is  made  for  con- 
trolling two  1  500  kW  rotary  converteis  for  converting  the  high 
tension  alternating  current  into  low  tension  direct  current  for  local 
purposes. 

The  high  tension  switchgear-  which  carries  the  main  current  is 
completely  enclosed  in  a  stnicture  consisting  of  moulded  stone 
slabs  fixed  on  an  angle  iron  framework,  the  apparatus  for  each 
equipment  being  contained  in  a  separate  cubicle  which  is  provided 
with  hinged  lockable  doors. 

Oil    Switches. 

The  oil  switches  are  of  the  three-pole  electrieatly  operated  pattern 
fitted  with  closing  and  tripping  solenoids  suitable  for  operation 
from  a  direct  current  supply.     Each  phase  forms  a  separate  unit 


actuated  by  cams  and  rollers  from  a  common  operating  .--haft. 
Each  unit  is  designed  so  as  to  provide  an  expansion  chamber 
above  the  surface  of  the  oil  in  order  to  reduce  the  shock  when  the 
switch  opens  under  short  circuit  conditions.  Any  gases  W"hich  are 
formed  on  this  operation  are  carried  outside  the  cell  structure  by 
a  baffled  vent  pipe  fitted  to  the  explosion  chambers.  The  tanks 
have  been  specially  constructed  to  enable  them  to  withstand  very 
arduous  service  on  systems  of  large  plant  capacity.  Kormally 
the  closing  and  tripping  operations  of  these  switches  are  carried 
out  by  the  solenoid  magnet  energised  from  the  control  desk,  but 
provision  is  also  made  for  hand-operation.  Isolating  switches 
are  provided  on  each  circuit  to  enable  the  apparatus  in  the  cubicle 
to  be  discoimected  from  the  main  busbars  for  cleaning  or  adjustment 
purposes.  These  switches  are  operated  by  an  insulated  operating 
pole,  and  are  also  fitted  with  locking  catches  to  prevent  them  being 
blown  open  by  magnetic  forces  on  short  circuit. 

The  busbars  are  in  duplicate,  and  a  busbar  coupling  switch  is 
provided  operated  from  the  control  board,  by  which  the  two  sets 
of  bars  can  be  coupled  together  when  required  to  meet  operating 
conditions. 

Control    Desk. 

The  control  desk  has  been  designed  to  form  an  extension  of  the 
desk  originally  installed  at  this  station  by  the  Meteopolitan- 
ViCKEBS  Electeic.al  Cojipany,  Ltd.  The  oU  switches  are  operated 
by  small  drum  type  controllers,  which  operate  in  conjunction  with  a 
single  pole  contactor  switch  mounted  in  the  cubicle  structure.  With 
this  arrangement  the  breaking  of  heavy  currents  required  by  the 
large  operating  solenoids  of  the  switches  on  the  small  contacts  of  the 
controller  is  avoided.  Indicating  lamps  are  provided  to  show  the 
open  or  closed  position  of  the  oil  switch,  and,  in  addition,  indicating 
lamps  are  provided  for  use  in  conjunction  with  those  on  the  cubicle 
structure  to  indicate  to  wiiich  set  of  busbars  the  circuits  are  con- 
nected.    A   mimic    busbar  arrangement   is  also   provided   on   the 


Fig.  3. — View    in    the    Tukbine   Room   showing    10  OOO   kW 
Turbo-Alternator. 

sloping  portion  of  the  control  desk,  which  enables  the  operatois 
to  see  at  a  glance  the  coimections  of  the  distribution  board  at  any 
time. 

The  trunk  feeders  are  protected  by  means  of  overload  time  limit 
relays  and  by  the  Merz-Beard  system  of  feeder  protection.  The  indi- 
cating instruments  are  of  a  large  open  scale  type,  enabling  readings 
to  be  obtained  without  much  difficulty.  All  the  instruments  are 
connected  to  the  instrument  transformers  in  the  cubicles  by  means 
of  multicore  cable,  and  as  these  instruments  are  operated  from  such 
transformers  no  high  tension  A.C.  cuiTent  is  brought  to  the  main 
control  board.  The  total  number  of  circuits  controlled  from  this 
control  board  is  twenty-one,  including  the  coupling  switch  requh-ed 
for  connecting  the  two  sets  of  busbars  together. 

It  is  interesting  to  note  that  in  the  original  switchgear,  the  cubicle 
structure  was  built  on  similar  lines  to  that  which  has  already  lieen 
dcsciibed,  but,  in  this  case,  the  main  division  walls  were  constructed 
of  biick  in  place  of  the  present  day  construction  of  moulded  stone 
with  iron  framework.  The  oil  switches  were  at  that  period  of  the 
latest  design,  and  a  comparison  between  these  switches  and  those 
on  the  new  section  will  show  how  great  has  been  the  progiess  in 
s-witch  design  during  the  intervening  period. 
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Stainless    Steel    for    Turbines. 


An  interesting  example  of  the  application  of  tlie  chromium  alloy, 
known  as  '"  stainless  steel,"  to  engineering  purposes  is  given  in  a 
turbine  which  we  had  the  opportunity  of  inspecting  at  Thomas 
FiKTH  &  Sons'  Tinslev  works  at  Shefticlrl  the  other  dav.     It  has 


Fio.  1.— Comparison  of  Polished  and  Unpolished  Stainless 
Blades  aftee  Fifteen  Months'  Sekvice. 

for  some  time  been  suggested  that  this  alloy  would  be  especially 
suitable  for  making  turbine  blades  owing  to  the  facts  that  it  has 
successfully  arrested  corrosion   under    similar  conditions  and  that 


-Comparison  of  Unpolished  Stainless  Steel 
ilLAUEs   WITH  Ordinary  Blades. 


it  is  not  deteriorated  by  the  working  temperatures  present  in  the 
turbine.  That  this  is  .';o  is  evident  from  the  information  and 
photographs  which  wc  give  in  tliis  article,  and  Thomas  Firth  &• 
>ons,  to  whom  the  industrial  i)ro<luction  of  this  metal  is,  of  course. 


due,  are  to  be  congratulated  on   this  important  wiilcnins  of  ita 
applications. 

Good   Results   from   Stainless   Blades. 

The  turbine  is  that  of  a  West ingliou.se  turbo-generator  set  of 
2  (KK)  kW  capacity  running  at  Ii<t00  revs,  jipr  min.  This  set  was 
put  down  in  August,  lOlfi,  and  since  that  time  has  boon  in  regular  use, 
the  average  load  being  /iO  per  cent,  of  the  full  output.  The  steam 
pressure  is  200  lb.  per  sq.  inch,  and  the  steam  temperature,  with 
super-heat,  about  6f>0'F.  The  experimental  blades  were  litted  on 
June  11th,  ,920,  and  alongside  the  blades  of  stainless  steel  there 
were  fitted,  for  comparison  pur])oses,  a  nimiber  of  new  blades  of  the 
standard  type  supplied  by  the  makers.  These  were  of  .">  per  cent. 
nickel  steel.  Th'-  details  of  the  experimental  blades  fitted  are  as 
follows  : — 

In  wheel  Xo.  8,  situated  at  the  low  pressure  end  of  the  turbine, 
were  fitted  12  new  blades,  three  of  highly  polished  stainless  steel 
with  three  of  stainless  steel  lui polished  alongside  them.  On 
the  o])posite  side  of  the  same  wheel  are  three  more  blades  of 
unpolished  stainless  steel  with  three  standard  blades  alongside. 
These  blades  are  7  in,  long  by  ]  in.  wide,  the  diameter  of  the 
wheel  being  4  ft.  1  \  in. 

In  the  velocity  wheel,  situated  at  the  high  pressure  end  of  the 
turbine,  were  fitted  tnent\'-four  new  blades  :  On  one  side  of  the 
wheel  are  twelve  of  unpolished  stainless  steel,  and  on  the 
opposite  side  six   of  unpolished  stainless  steel   with   three  of 


Flo.  3. — Twelve    Stainless    Steel   Blades   showing 
Resistance  to  Corrosion  and  Erosion. 


highly  polished  stainless  steel  and  three  standard  blades  along- 
side. These  blades  are  j  in.  long  by  £•  in.  wide,  and  the 
wheel  is  3  ft.  7. J  in.  in  diameter. 

The  conditions  of  the  velocity  wheel  are  tj'pical  of  those  with  dry 
steam  at  a  high  temperature,  and  the  conditions  at  wheel  Xo.  8  are 
typical  of  very  wet  steam. 

No    Corrosion. 

The  work  tlone  by  this  generating  set  since  the  fitting  of  the 
new  blades  is  represented  by  a  run  of  .'{  471  houi-s,  with  the  demand 
fluctuating  as  described  above,  averaging  a  50  per  cent.  load.  The 
appearance  of  the  blades  on  o]x>ning  u])  the  turbine  has  to  be  seen 
in  order  to  be  pro])erly  appreciated.  But  it  maj'  be  said  whilst  the 
standard  blades  have  corroded  in  Hie  usual  way,  the  stainless  ones, 
both  polished  and  unpolished,  are  ])raetically  untouched  and  retain 
their  original  brightness.  \\'hat  discoloration  theie  is  is  probably 
due  to  rust  carried  over  from  tl  •  other  blades,  as  shown  by  the  fact 
t|iat  it  washes  off  with  a  dam])  rag. 

In  Fig.  I  will  be  fomid  a  photograph  showing  three  polished  and 
three  unpolished  stainless  blades  after  fifteen  months  in  service. 
Fig.  2  shows  three  of  the  unjiolished  stainless  blades  and  three  of 
ordinary  composition  nickel  steel  put  in  new  into  the  turbine  at  the 
same  time  as  the  stainless  blades.     In  Fig.   I  the  blades  have  teen 
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rubbed  with  a  damp  cloth  prior  to  taking  the  photograph,  whilst  in 
Fig.  2  they  are  as  opened  out. 

Fig.  3  is  a  photograph  showing  twelve  stainless  steel  turbine  blades 
as  opened  out,  and  the  photograph  clearly  indicates  the  difference 
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Fig.  4. — MiCROPHOTOoRAPH  OF  Nickel  Blade    x  -500  Diams. 

in  the  response  to  both  corrosion  and  erosion  when  comparison  is 
made  with  the  adjoining  nickel  steel  blades. 
Stainless  steel  contains  0-30  per  cent,  carbon  and  13'-4  per  cent. 


Fig.  .5  — Micbophotogbaph  of  Stainless  Blade   x  500  Diams. 

chromium  ;    whilst  nickel  steel 'employed  contained  0-19  per  cent. 
carbon  and  4'71  per  cent,  nickel. 

Mechanical   Properties   of  Stainless    Steel. 

The  mechanical  properties  of  the  two  steels  as  placed  in  the 
turbine  are  given  in  the  following  table  : 

Nickel.  Stainless. 

Yield-point,  tons-sq.  in . .      . .        2.5'2  44'1 

JIax.  Stress,  tons-sq.  in 34'7  54'u 

Elongation,  percent.   . ., 32-0  20 '0 

Reduction  bf  Area,  per  cent 01 -0  .59'7 

Brinell  hardness  number 149  2'jo 


Microstructure. 

The  microstructure  of  the  blades  is  reproduced  in  the  attached 
microphotographs.  Figs.  4  and  5,  which  are  both  at  .500  diameters. 
It  will  be  seen  that  that  nickel  steel  is' in  the  soft  condition  and 
consists  of  ferrite  holding  nickel  in  solution,  with  a  little  pearUte 
runnmg  through  it.  The  stainless  steel  is  seen  to  consist  of  fine 
grained  structure  resulting  from  the  effect  of  tempering  upon  the 
hardened  condition. 

This  experimental  data  is  rightly  claimed  to  be  sufficient  to  show 
that  the  introduction  of  stainless  steel  for  use  in  turbine  blading  will 
be  of  great  advantage,  and  it  is  quite  clear  that  improved  efficiency, 
due  to  the  retention  of  a  clean,  smooth  surface  on  the  blades,  and 
the  saving  of  time  and  of  awkward  situations  by  the  avoidance  of 
shutting  down  for  repairs,  re-blacUng,  cleaning,  &c.  will  be  of  direct 
interest  to  turbine  engineers. 


The   E.L.M.A.  Publicity  Campaign. 

(Communicated.) 

One  of  the  most  conspicuous  features  in  recent  electrical  histoiv 
is  the  growth  of  the  Association  movement.  Every  important 
section  of  the  industry  now  has  its  representative  body,  and  to 
an  increasmg  degree  the  machinery  of  production  and  trade 
operates  through  incorporated  associations.  The  prime  function 
of  these  groups  is  to  protect  the  common  interests  of  their  members, 
but  to  this  elementary  purpose  they  have  added  many  others 
of  no  less  value — the  establishment  of  standards  of  quality,  the 
encouragement  of  joint  research,  the  equitable  control  of  trade 
relations,  and  the  promotion  of  electrical  progress. 

The  Electp.ic  Lamp  Maitufactureks'  AssociATloisr,  for 
example,  concerns  itself  not  only  with  the  efficiency  and  reliability 
of  lamps  and  the  stabilisation  of  prices,  it  acts  also  as  a  dnect 
stimulus  to  the  spread  of  electric  lighting.  The  publicity  work 
undertaken  by  individual  lamp  firms  has  an  indirect  effect  upon 
the  general  popularity  of  electric  lighting,  and  its  success  led  the 
Association  to  attempt  two  years  ago  to  supplement  it  by  a 
combined  effort  to  set  forth,  not  the  advantages  of  any  particular 
lamp,  but  the  broad  advantages  of  electric  light  and  of  the»lam]is 
which  bear  the  hall-mark  of  the  Association.  The  results  were 
so  far  promising  that  the  Association  has  arranged  for  another 
national  publicity  campaign  during  the  season  upon  w-hich  we  have 
now  entered. 

Phases  of  the  Campaign. 

This  campaign  has  two  phases.  One  is  to  arrest  the  attention 
of  the  world  and  his  wife,  and  to  create  a  livelier  demand  for 
electric  light  and  E.L.M.A.  lamps  in  the  home,  the  office,  the  factory, 
and  the  public  building.  The  .second  is  to  invite  the  active 
co-operation  of  the  electrical  trade.  In  pursuit  of  the  fir.st  phase 
the  newspaper  and  general  Press  is  being  utilised  ;  and  for  the  second 
phase  the  trade  and  technical  journals  form  the  first  line  of 
approach.  Series  of  advertisements  have  been  arranged  in 
London  daily  and  evening  papers,  and  in  provincial  daily  and 
weekly  newspapers.  These  advertisements  will  be  supported 
by  others  in  the  weekly  and  monthly  illustrated  journals  and 
magazines,  thus  ensuring  a  continuous  and  manifold  appeal  to 
the  general  reader  on  behalf  of  the  electric  light  as  afforded  by 
E.L.M.A.  lamps.  The  business  man  and  the  trade  user  will  be 
addressed  through  the  specialist  Press,  covering  engineering  indus- 
tries, mines  and  colleries.  textiles  and  soft  go'ods,  the  catering 
and  provision  trades,  shipping  and  .shipbuilding,  railways,  breweries, 
building,  ironmongery  and  hardware,  and  many  others.  The  type 
of  advertisement  will,  of  course,  be  adapted  to  the  class  of  user 
reached  by  each  medium  of  publicity-. 

Hotv  the  Demand  Can  be  Increased. 

A  well-organised  campaign  on  such  an  extensive  scale  must  lead 
to  a  material  increase  in  the  demand  for  E.L.M.A.  lamps.  It  is 
important,  therefore,  that  the  wholesale  and  retail  electrical  trade 
should  be  ready  to  satisfy  that  demand  immediately  it  arises. 
In  creating  business  for  itself  the  Electric  Lamp  Manufacturers' 
Association  creates  it  for  every  member  of  the  lamp  trade.  This 
is  the  main  argument  for  energetic  co-operation  by  the  wholesaler 
and  retailer  during  the  progress  of  the  campaign.  But  publicity 
work  such  as  E.L.M.A.  is  undertaking  has  much  more  extensive 
results.  Increased  sales  of  lamps  bring  an  augmented  demand 
for  reflectors  and  fittings,  for  numerous  accessories,  and  for  installa- 
tion woi-k  in  general.  Evei-y  user  of  electric  lamps  is  a  potential 
buyer  of  other  current-consuming  appliances.  Electric  light,  as 
has  been  w-ell  said,  opens  the  door  to  "  other  uses."  With  the 
gi-owth  of  electric  light  and  its  consequent  demands  there  comes 
an  increase  in  the  output  of  electricity  supply  stations  and  a  need 
for  more  generating  plant,  transformers,  switchgear,  cables  and 
electrical  supplies  in  general.  Thus  through  the  interdependence 
of  the  various  branches  of  the  electrical  industry,  the  combined 
publicity  enterprise  of  the  E.L.M.A.  -svill  quicken  the  pulse  of  elec- 
trical business  as  a  whole  and  at  a  period,  moreover,  when  encourage- 
ment is  peculiarly  welcome. 


542 


The  Electrician,  October  28,   1921 


A   Small    Hydro   Electric   Installation. 


In  liM!)  the  North  Wales  Counties  Asvlvm  authorities 
instructed  Mr.  S.  E.  Britton,  City  Electrical  Engineer,  Chester, 
to  report  to  them  upon  several  water  resources  located  within  a 
few  miles  ra<lius  of  the  asylum,  with  a  view  to  utilising  water 
power  in  place  of  their  existing  steam  ])lant  for  generating  elec- 
tricity. The  following  year  the  asylum  authorities  decided  upon 
the  (levelopment  of  a  scheme  on  the  River  Ystraad,  and  applied 
to  the  Lunacy  Commissioiici-s  and  the  Ministry  of  Health  for 
sanction  to  proceed  witli  the  development. 

The  River  Ystraad  passe.'*  through  land  belonging  to  the  asylum 
and  the  site  selected  for  the  hydro-electric  installation  is  about 
400  yds.  distance  from  the  asylum. 

The  area  of  the  catchment  utilised  by  the  installation  is 
17  sq.  miles,  and  the  average  rainfall  in  the  district  HO  in.  per  annum, 
from  which  it  is  calculated  that  the  erection  of  the  dam  to  give 


Fiij.  1. — The  Powek  Hovse  and  Dam  Complete,  a.nd 
Reservoir  created  by  the  Dam. 

a  fall  of  1.)  ft.,  and  a  re.ser\-oir  having  an  area  of  .3  acres  would  provide 
water  power  capable  of  producing  electricity  to  the  extent  of 
200  000  units  per  annimi.  The  scheme  involved  the  erection 
of  a  dam  KiO  ft.  long  across  the  valley  of  the  river,  a  fish  pass 
to  facilitate  the  passage  of  fish  over  the  dam,  and  a  power  station 
in  which  to  instal  a  water  turbine  generator  and  switchgear. 

A  specification  was  prepared  and  sent  to  several  contractors, 
but  owing  to  the  unsettlefl  state  of  labour  and  cost  of  materials 
and  the  dilJiculty  of  obtaining  the  class  of  materials  required, 
the  contractors  did  not  submit  a  tender.  The  asylum  authorities 
then  empowered  Mr.  Britton  to  make  the  best  arrangement  he  could 
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.— Anothek   \'ikw  of  the  I'uwek  Statio.s. 


to  cany  out  the  work  by  direct  labour  or  otherwise.  A  contractor 
was  eventually  found  who  was  pre|)ared  to  carry  out  the  excavations 
and  concrete  work  to  a  schedule  of  prices  subject  to  Huctuations  in 
cost  of  labour  and  materials. 

Mes.srrt.  .1.  (;oKi)0>-  &  Co.  contra<ted  for  the  supply  ar^  erection 
of  the  turbine,  generator,  switchboard,  sluice  gates,  and  strainer 
rack.  The  other  sections  of  the  work  were  carried  out  by  direct 
labour. 

The  turbine  installed  is  of  the  Francis  vertical  shaft  type  designed 
to  develop  120  ii.i'.  at  270  revs,  per  min.  when  working  with  a  fall 
of  1.1  ft.  The  generator  is  also  of  the  vertical  shaft  type,  having 
an  output  of  700  A  at  120  V,  and  is  direct  coupled  to  the  turbine. 


Two  0"75  sq.  in.  paper  insulated  lead  sheathed  and  steel  armoured 
cables  are  laid  direct  in  the  groimd.  These  connect  the  generator 
to  the  main  switchboarrl  in  the  power  house  at  the  asylum  where 
steam  generating  plant  has  been  in  use  for  a  number  of  years. 
The   power  house   at   the   asylum   contains   three   35  kW  steam 
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Sectional  Plan  and  Cross  Section  op  Station. 

generators.  «  hich  in  the  past  have  supplied  8.5  000  units  per  annum 
for  lighting  and  power  purposes.  The  water  power  installation 
will  now  be  used  in  place  of  the  steam  plant,  and  it  is  intended  to 
instal  additional  electrical  apparatus  so  as  to  utilise  to  the  full  the 
])0ssible  output  of  the  hydro  electric  installation.  Our  illustrations 
show  views  of  the  reservoir,  dam  and  power  station,  while  the 
sectional  drawing  of  the  last-named  makes  the  general  arrange- 
ments clear. 

Federation   of  British    Industries. 

The  Grand  Council  of  the  Federation  of  British  Industries  recom- 
mend to  the  iumual  general  meeting  of  membeis  on  the  23rd  prox. 
the  appointment  of  Col.  O.  C.  Armstrong.  D.S.O.  (chairman  of 
ilessrs.  Greenwood  &  Batley),  to  the  position  of  president  of  the 
F.B.I..  in  .succession  to  Sir  W.  Peter  Rylands,  who  retires  after 
two  years'  service. 

Col.  Arni.strong  has  had  a  distinguished  military  career,  and  acted 
,1*  Lord  Kitchener's  financial  adviser  during  the  Boer  War.  In  1905 
he  was  appointed  Financial  Adviser,  Headquarters,  India.  Retiring 
in  1909,  Cnl.  Armstrong  became  a  m.anaging  director  of  Messrs. 
William  Beardmore  &  Company.  In  1914  he  resigned  to  become 
chairman  of  Messrs.  Greenwiwd  &  Batley.  Ho  has  been  vice-presi- 
dent of  the  F.B.I. ,  chairman  of  the  British  Engineers'  Association, 
and  chairman  of  the  Mechanical  Engineering  Group  of  the  F.B.I. 

The  following  members  of  the  F.B.I,  are  also  recommended  for 
election  as  vice-presidents  ; — Lord  Weir  and  Sir  John  Hunter, 
Glasgow  district;  Sir  Thomas  Callender,  electrical  industry:  Sir 
Harris  Spencer,  Birmingham  district;  Sir  Wilfrid  Stokes,  chairman 
Decontrolled  Firms  Committee;  Mr.  Lennox  Lee.  chairman  Man- 
chester district:  Mr.  Peter  MacGregor,  chairman  Sheffield  district; 
Mr.  Clive  Cookson.  chairman  Newcastle  district:  and  Mr.  Alex. 
John,ston.  chairman  Ediidmrgh  district. 
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Correspondence. 

THE    FOUR    FUNCTIONAL     PARAMETERS    OF    THE    TRIODE    AS 
EXTENDED    TO    THE    "MAGNETRON." 

To  the  Ed'lor  o/' THE  ELECTRICIAN. 

Sir  :  In  French  patent  No.  512  29-5  of  April  15th.  lOlO,  as 
well  as  in  an  article  which  appeared  in  Vol.  LXXVIII.  of  The 
Electrici.\n  (December  1.  1916,  page  280),  the  writer  intro- 
duced thefour  well-known  functional  parameters  of  thetriode, 
dip  di,,  di„  d% 
dvj  dvj  dvj  dvp 

It  has  recently  occurred  to  the  author  to  ascertain  what 
became  of  these  four  parameters  with  reference  to  the  vacuum 
tube  designated  by  Mr.  A.  W.  Hull  under  the  name  of 
■"  magnetron  "  (See  "  Proceedings  "  of  the  American  Institute 
of  Electrical  Engineers,  September,  1921)  in  which  the  electro- 
static grid  controlling  the  electron  stream  is  replaced  by  an 
outside  coil  producing  a  magnetic  field. 

This  particidar  tube,  in  which  it  is  necessary  to 
super-impose  a  permanent  field  on  the  controlling  field  in 
order  to  obtain  practical  results,  has  already  been  described 


the  use  of  which  has  become  classic. 


as  detector,  amplifier  and  generator  in  the  French  patent 
No.  503  935,  1917,  of  Messrs.  Bouchardon  and  Lesage. 

The  magnetron,  as  represented  in  Fig.  1 ,  comprises  an  axial 
filament,  F,  a  cylindrical  anode,  P,  and  an  outside  coil,  C, 
which  is  traversed  by  the  current  to  be  amplified  and  a 
permanent  direct  current.  Fig.  1  illustrates  the  injjut  trans- 
former, Ti,  and  the  output  transformer,  T„. 

The  anode  current,  i^,  is  a  function  of  the  anode  potential, 
Vj,,  and  of  the  total  current,  i,  which  traverses  the  coil,  C. 
We  have   ip^=F(i\„  i)  whence    there    result   two    parameters 

for  the  plate  current  •..ir',-^,  similar  to  those  of  the  triode. 
^  dt'j,  01 

But  the  method  of  deriving  two  parameters  for  the  control 

circuit  is  not  readily  apparent.     They  nevertheless  exist.     If 

we  consider  the  case  of  the  triode  with  an  electrostatic  grid, 

di 
the  fourth  parameter,  5-^,  generally    approximates    to    zero. 

From  a  theoretical  point  of  view,  however,  this  parameter  is  of 
great  importance,  for  it  defines  the  possible  reaction  of  the 
plate  circuit  upon  the  grid  circuit. 


lii'ing  whirled  around  the  filament  as  shown  in  Fig.  2.  they  tend 
to  ]5roduce  a  magnetic  field  parallel  to  the  axis  of  the  filament 
and  con.sequently  that  of  the  coil,  C,  and  the  flux  embraced 
by  the  latter  actually  includes  the  flux  i>roduced  by  that  field. 
In  this  case,  the  magnetic  flux,  <^,  embraced  by  the  coil,  G, 
is   at   once   a   function   of   i  and  v^.       We  have  <^—f(i,Vj), 

whence  the  two  new  pa,rameters  for  the  control  circuit:  ^,^r  . 

01      01',, 

Let  us  designate  the  four  parameters  of  the  magnetron  by 
symbols  which  recall  their  dimensions,  as  follows  : 


di,      1 
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(Tnnej. 

Let  us  consider  the  actual  values  of  these  parameters  for 
values,  i^^,  ?^„,  ^_,,  «\  in  the  neighbourhood  of  which  the 
device  is  supposed  to  work,  and  let  us  imagine  that  we  super- 
impose on  the  continuous  current,  v,  by  means  of  the  trans- 
former, T-,  a  weak  current  j  sin  wt  to  be  amplified.  To  deter- 
mine the  amplified  alternating  electromotive  forces  and  currents 
U  sin  wt,  J  sin  oj?,  and  the  alternating  flux,  9  sin  o>t,  embraced 
by  the  coil,  C,  we  shall  have,  when  supposing  that  the  anode 
circuit  includes,  through  a  transformer,  T,,  of  ratio  1,  an 
external  resistance,  R,  the  following  equations  : 

(  -^^f  +  ^v 

(  V+JR-0 
'Iliese  equations  correspond  to: 

>-+R 


Might  there  not  also  be  theoretically  a  similar  reaction  of  the 
plate  circuit  upon  that  of  the  coil,  C,  in  the  case  of  the  mag 
netron  ?     There  certainly  might  be.     While  the  electrons  are 


Knowing  9  sin  vit  and  the  resistance  /■,  of  the  coil,  C,  it  is 
easy  to  compute  the  potential  diSerence  at  the  terminals  of 
the  coil,  C,  and  to  calculate  all  the  deducible  matter. 
I  am,  &c.,  M.'VEUS  L.\tour. 

Paris,  October  21st. 

THE    .ACCURATE     MEASUREMENT    OF     ALTERNATING     AND 
MULTIPHASE    CURRENTS. 

To  the  Editor  0/  THE  ELECTEICIAK. 

Sir  :  With  reference  to  Mr.  Addenbrooke's  lettei-  in  your 
issue  of  Sept.  30,  I  am  sorry  he  feels  he  has  not 
been  fairly  treated.  Those  of  us  who  have  used  the 
quadrant  electrometer  as  a  wattmeter  fully  appreciate  his 
pioneer  work. 

Fart  of  Mr.  Addenbrooke's  letter  suggests  that  he  had 
previously  published  the  method  described  by- me  in  a 
recent  Paper  to  the  Physical  Society.  If  that  is  so,  I  have 
no  desire  to  take  any  credit  that  may  be  due  to  Mr. 
Addenbrooke.  I  have  carefully  read  the  article  (The 
Electrician,  Sept.  11,  1903)  from  which  he  has  taken  his 
abstract,  but:  cannot  find  a  description  of  the  method  I 
described,  though  I  did  find  the  following  statement  : 

"  I  have  founded  a  zero  method  of  measurement  on  the 
above  facts,  in  which,  if  necessary,  one  instrument  without 
alteration  of  calibration  reads  directly  the  volts  across  the 
circuit,  the  apparent  amperes  and  the  true  watts,  &c.,'' 
but  tliere  was  no  description  of  how  he  accomplishes  this. 

The  only  other  zero  method  I  know  is  described  by  Dr. 
Alexander  Russell  in  his  "  Alternating  Currents,"  Vol.  I., 
p.  320.     I  am,  &c.,  Hubert  Parry. 

Newcastle-on-Tyne,  Oct.   19,   1921. 
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WATER-POWER    PROBLEMS. 

To  the  Editor  oi  THE    ELECTRiCIAX. 

Sir:  I  notice  in  your  issue  of  Sept.  16  that  you  give  a 
suniniaiv  of  the  Paper  011  "  Water-Power  Development," 
by  Prof.  A.  H.  Gibson,  read  before  the  British  Associa- 
tion, and  it  is  there  stated  that  the  bearings  used  in 
connection  with  the  55  000  h.p.  turbines  now  being  built 
for  the  Chippawa-Queenston  development  of  the  hydro- 
electric Power  Commission  of  Ontario  are  the  single-thrust 
Jlichell  bearing.  Two  of  tlie  45  ODD  kVA  vertical  genera- 
tors for  this  station  have  been  built  by  the  Canadian 
General  Electric  Company,  Ltd.,  at  their  Peterboro, 
Ontario,  factory.  The  bearings  are  their  standard  spring- 
thrust.  ty]ie,  and  are  built  to  support  the  weight  of  the 
revolving  ])ortion  of  the  generator,  the  exciter,  thru,st- 
bearing  and  downward  thrust  of  the  turbine  under  all 
starting,  running  and  stopping  conditions  met  with  in 
operation.  Each  bearing  is  capable  of  sustaining  and 
operating  under  a  total  combined  weight  placed  on  the 
bearings  of  approximately  one  million  (1  000  000)  lbs. 

It  might  not  be  amiss  to  mention  that  the  16  pole, 
45  000  kVA,  187J(  revs,  per  min.,  12  000  V,  25  cycle, 
three-phase  generators  now  being  completed  are  the  largest 
water-wheel  driven  machines  in  the  world,  and  that  they 
are  being  constructed  within  the  British  Empire.  I  under- 
stand that  a  German  firm  is  constructing  a  60  000  kVA 
generator,  but  that  this  is  for  coupling  to  a  steam  turbine 
and  for  a  speed  of  1  000  revs,  per  min.  Taking  the  speed 
into  consideration  with  the  capacity,  it  is  not  to  be  com- 
pared in  size  with  the  Queenston  generator,  which  weighs 
in  the  neighbourhood  of  1  200  000  lbs.      I  am,  &c., 

G.  N.  Thomas, 

Contract  Engineer,  Canadian  General  Electric  Company. 

Toronto,  Oct.  13. 

GAS    V.    ELECTRICITY. 

To  the  Editor  oi  THE  ELECTRICIAX. 

Sir  :  We  should  be  vei-y  pleased  if  any  of  your  readers 
could  supply  us  with  information  concerning  the  cost  of 
running  gas-heated  furnaces  for  the  heat-treatment  of  steel. 
What  we  desire  to  know  is,  w^hat  the  number  of  cubic  feet 
of  gas  amount-s  to  per  pound  of  steel  treatetl.  We  have 
already  some  information  upon  this  point,  and  .so  far  have 
found  that  the  cost  of  gas  heating  invariably  exceeds  the 
co.st  of  heating  b}'  electricity. 

There  may  be,  however,  on  the  market  a  gas  furnace 
more  economical  than  any  that  we  have  yet  met  with,  in 
which  case  we  .should  like  to  hear  of  it.      We  are,  &c., 

AUT0M.\TIC    AND    ELECTRIC    FuRNACES,    LtD.. 

E.  P.  Barfield,  Managing  Director. 
London,  Oct.  21. 


The  Progress  of  Electrical  Research. 

The  Progress  Pa-port  of  the  British  Ki.k<tric.\i.  and  Am  ied 
IxnusTRTES  Rkskarch  As.sociation  for  the  September  (juarter 
L'ivcs  particulars  of  the  several  important  indu.strial  rcsearclies 
that  have  been  carried  out  The  work  of  the  Association  is 
(■oniluctcil  by  Conituittees  under  eleven  sections,  and  the  KepoM 
indicates  the  j)rogiess  in  each. 

Fibrous  Insulating  Materials. 

In  Section  A  (Fibrous  Insulating  Materials)  the  re-sulta  of  the 
clas.sification  of  usere'  requirements  have  shown  tliat  two  grades  of 
treated  fabric  are  sufTicient  to  meet  all  onlinarv  demands.  For 
fabrics  of  the  liigher  grade,  which  have  hitherto  been  jnirchaseil  on 
a  basis  of  price,  breakdown  voltagl-.  and  apiK-aiante.  the  Conimittep 
18  develoi>ing  better  technical  criteria.  Tests  under  workinu 
conditions  arc  yielding  data  which  will  deline  the  fundamental 
constants  of  these  materials.  Improved  test  methods  for  untreated 
jmpers  have  Ix-cn  evolved  as  a  result  of  cxixriments,  and  these  are 
to  form  the  basis  of  a  specification.  Researches  on  fibres  and 
boards  have  been  undertaken  under  three  heads— jjreBs-hoard 
(including  presspahn),  varnish-paper  products,  and  vulcanise*!  fibre. 
K.xperimenta  on  press-board  have  indicated  the  best  methods  for 


testing,  and  these  will  form  the  basis  of  a  forthcoming  specification. 
The  cori-esjioniling  work  on  the  two  other  classes  of  material  is 
scarcely  so  arlvanccd. 

Composite  Insulating  Materials. 

The  experimental  work  on  Composite  Insulating  Materials 
(Section  B)  has  so  far  jirogressed  as  to  enable  a  specification  to  be 
drafted.  This  embodies  the  results  obtained  on  the  important 
mechanical  and  electrical  properties,  but  int'.animabilitv. 
machining  quaUtics,  and  certain  other  properties  are  still  under 
investigation.  A  comprehensive  research  on  porcelain,  with 
particular  reference  to  insulation  resistance,  improvement  of 
surface,  and  dielectric  strength  is  being  pursued,  with  the  co-opera- 
tion of  the  G.P.O.  and  of  the  manufacturers.  Samples  have  been 
obtained  from  the  former  showing  surface  deposits  whicli  adversely 
affect  the  insulating  properties,  whilst  the  latter  are  invited  to 
submit  samj)les  for  resistivity  and  electric  strength  tests,  including 
resistivity  tests  at  high  temjjcratures. 

In  the  section  dealing  with  mica,  classification  is  completed,  and 
the  Committee  will  carry  out  further  detail  researches  on  the  various 
qualities,  in  co-operation  with  the  Committee  of  the  new  Section  L. 
.4  report  will  shortly  be  ready  on  the  use  of  mica  for  commutators 
and  condensers  ;  th?  experimental  work  on  the  abrasive  hardness 
of  mica  is  not  yet  completed,  however. 

Xumerous  researches  on  insulating  oils,  referred  to  in  the  last 
report,  are  still  under  way.  The  study  of  resistivity  in  relation  to 
moisture  content  and  dielectric  strength  has  necessitated  a  com- 
prehensive research,  particularly  as  certain  new  facts  arising  from 
the  investigations  requiie  further  consideration.  The  provisional 
specification  for  insulating  oils  drawn  up  and  submitted  to  the 
B.E.S.A.  has  called  forth  siiggestetl  improvements  which  ai'c  being 
dealt  with. 

Conductors  and  Control  Apparatus. 

In  Section  F  (Conductors*,  work  on  buried  cables  at  the  N.P.L. 
and  at  Newcastle  will  shortly  be  reviewed.  There  has  been  some 
delay,  due  to  the  necessity  of  carrying  out  tests  on  finished  cables 
instead  of  component  parts,  as  originally  intended.  The  work  on 
overhead  line  conductors,  and  on  the  strength  of  wooden  poles,  is 
nearing  the  report  state. 

The  Committee  of  Section  G  (Electric  Control  Apparatus)  has 
several  most  important  researches  in  hand.  The  work  on  the 
rupturing  capacity  of  oil  circuit  breakers  has  been  mapped  out,  and 
an  adaptable  model  switch  and  certain  sensitive  recorders  have  been 
specially  designed  for  this  programme.  The  Home  Ollice  at 
Eskmeals,  and  the  Xational  Physical  Laboratory,  still  continue 
the  research  on  the  pressures  developed  in  switch  cliambers  b,\- 
gaseous  explosions  and  the  rupturing  of  electric  circuits.  From  the 
critical  examination  of  available  data  on  heavy-duty  fusible  cut- 
outs, a  research  programme  on  these  heavy-duty  fuses  is  being 
built  up. 

Direct  current  circuit  breakers  have  been  the  subject  of  extensive 
inquiries,  which  only  emphasise  the  lack  of  fundamental  data  on 
this  subject.  However,  with  such  material  as  is  available,  it  is 
hojjed  to  make  a  commencement  of  practical  tests.  The  Electrical 
Engineers  of  the  L.C.C.  and  L.  and  N.-W.  Railway,  and  other  users 
and  manufacturers  are  co-operating  in  this  work.  The  extensive 
%vork  on  joints  and  contacts  already  done  at  the  National  physical 
Laboratory  and  elsewhere,  is  being  supplemented  by  a  study  of 
heavily  loa<led  joints  existing  in  various  installations. 

Condenser  Corrosion. 

The  Association  is  partici2)ating  in  the  research  on  the  corrosion 
of  condensers  by  the  Corrosion  Committee  of  the  Institute  of 
Metals.  It  is  expected  shortly  to  Issue  an  explanatory  report  of 
the  i-esults  so  far  obtained,  and  steps  are  being  taken  to  bring 
manufactui-ers  into  closer  touch  with  the  investigators  during  the 
experimental  work.  In  the  same  way,  it  is  intended  to  keej) 
matnifacturers  in  touch  close  with  the  experimental  work  on  turbine 
nozzles  (under  Section  J)  now  proceeding  at  the  College  of 
Technology,  Manchester.  It  is  hoped  to  extend  this  work  to  the 
question  of  temperatme  distribution  on  turbines,  and  to  new 
investigations  on  the  properties  of  steam.  Blading  materials  are 
already  being  tested  under  working  conditions  by  manufactmers 
co-operating  with  the  National  Physical  Laboratory. 

A  Conference  of  the  Committee  of  Section  K  (synthetic  resms) 
has  been  hehl  with  various  Oovcnunent  1)cj)artments,  through  the 
instrumentality  of  the  Department  of  Scientific  and  Industrial 
Research,  and  a  good  understanding  of  the  requirements  for  different 
purposes  arrived  at.  Otlici-  a.spects  of  the  use  of  synthetic  resins, 
with  which  this  Conmiittee  is  dealing  are — the  provision  of  adequate 
supplies  at  all  times,  moulded  synthetic  resins,  and  the  properties  of 
maiterials  of  synthetic  resin  with  a  fibrous  support.  The  wojk  of 
all  the  Committees  dealing  with  insulation,  is  being  reviewed  and 
co-ordinated  by  the  Committee  of  Section  L,  which  deals  with 
<liclectrics  in  general,  and  supersedes  the  old  Joint  Committee  on 
Dielectric  Losses  and  .Mlied  Phenomena. 
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The  B.E.A.M.A.  Annual  Dinner. 

The  British  Electkical  axd  Allied  JL4.xufaoturers'  Associa- 
tion held  their  annual  dinner  on  Thursday,  the  :?Otli  Oct.,  at  the 
Savoy  Hotel,  the  Right  Hon.  Lord  Amptliill,  G.C.S.I.,  President 
of  the  Association,  being  in  the  chair.  A  representative  comjjany 
numbered  upwards  of  five  hundred. 

The  toast  list  was  short  and  to  the  point.  Mr.  George  Balfour,  M.P., 
in  proposing  "  The  Industrj-,"  said  that  at  present  the  operation  of  agents 
of  foreign  manufacturers  tended  to  depress  prices,  but  the  situation  was 
to  be  met  with  confidence  and  courage.  The  Association  had  done 
good  work  in  the  standardisation  of  designs,  in  the  foiuiding  of  a  researcli 
section  and  in  forming  the  Electrical  Development  Association.  The 
cure  of  the  disease  of  unemployment  rested  with  the  industry  and  not 
with  tlie  Government.  Wages  were  at  present  on  an  uneconomic  basis 
and  must  be  adjusted,  not  to  a  beggarly  level  but  to  the  right  standard 
to  increase  employment.  Employers  had  made  maximum  jirofits  \\hen 
wages  were  at  their  highest.  The  only  matter  the  eraploj-er  could  take 
into  consideration  was  "  Can  I  sell  my  goods  ':  "  He  recommended  that 
Lord  ^Veir's  recent  advice  should  be  followed  in  every  way. 

The    Situation   Analysed. 

Mr.  Li..  B.  Atkinson,  in  replj-,  said  there  were  great  difficulties  in 
front  of  us.  Where  there  had  been  abimdance  of  orders  and  great 
activity,  within  three  months  we  were  confronted  with  fallmg 
credits,  the  drying-up  of  business,  and  the  knock-out  blow  of  the  coal 
strike.  There  was  nothing  now  to  do  but  rebuild  on  the  basis  of  high 
production.  There  was  chaos  in  production  and  distribution,  and  the 
Government  was  blamed  for  the  situation.  The  Government,  however, 
had  other  duties,  and  after  aU,  had  only  a  small  share  in  industrj". 
Jlanufacturers  must  themselves  right  the  situation.  The  fundamental 
facts  were  that  margins  and  savings  did  not  exist.  Both  were  mainly 
absorbed  in  taxation  and  the  provision  of  relief.  Short  credits  were  of 
little  use  to  the  electrical  industr}'.  Twenty  years  at  least  must  be 
allowed.  We  must  create  export  credit  for  the  engineering  trade. 
We  were  still  confronted  with  the  German  difficulty.  The  fall  in  our 
values  was  greater  than  that  (jf  Germany,  and  we  would  not  accept 
jiayment  in  mark  paper.  German  people  were  working  harder  than 
those  in  England  or  Belgium,  mainly  because  they  were  working  for  a 
unit  of  bread.  We  required  not  wages  per  week,  but  wages  per  unit  of 
output.  There  woidd  be  no  alternative  to  the  closing  of  factories  unless 
the  unit  of  output  rose  and  we  got  back  the  longer  hours.  It  was  useless 
to  look  to  the  Government.  What  was  required  was  greater  production 
everywhere. 

The  toast  of  "  Our  Guests  "  was  briefly  and  aptly  given  bv  the 
Chairman,  who  remarked  that  the  objects  of  the  Association"  were 
essentially  national  and  patriotic,  for  our  national  existence  involved 
the  welfare  of  everyone  depends  on  trade  prosperity. 

Brig.-General  Sir  H.  Thornton,  in  reply,  remarked  on  the  fact 
that  everyone  seemed  to  be  complaming  and  no  one  doing  anything. 
He  confirmed  the  remarks  of  the  previous  speakers,  that  only  increased 
production  could  save  the  situation.  He  approved  of  the  eight-hours' 
day  if  eight  hours'  reasonable  toil  were  given  hi  return.  There  was  a 
feeling  that  unless  the  railways  could  render  a  good  account  of  their 
stewardship,  nationalisation  would  be  the  onlv  remedy.  Such  a  course 
he  regarded  as  fatal  and  mstanced  the  fact  that  the  Berlin  railways  were 
denationalised  and  were  now  being  successfully  administered.  He 
thought  there  should  be  no  chfficulty  in  labour,  industry  and  transport 
amicably  working  together.  It  was,  however,  necessary  that  the 
responsible  labour  leaders  should  be  convinced  that  increased  production 
was  requu-ed,  and  that  the  wages  paid  must  be  commensurate  with 
that  production. 


Driving    Arrangements. 

To  effect  this  the  driving  wheel.s  are  each  driven  by  an  electric 
motor  sup])lied  by  a  battery  carried  on  the  truck,  and  the  steering 
wheels  can  be  rotated  in  either  direction  to  positions  at  right  angles 
to  the  running  positions.  Just  liefore  reaching  thi,s  extreme  position 
one  of  tlie  running  motors  is  automatically  reversed,  so  that  the 
truck  then  rotates  about  its  own  axis  -without  any  motion  of 
translation. 

Going  into  more  detail,  the  truck  for  purposes  of  travelling,  either 
forward  or  reverse,  is  operated  like  a  lorry.  The  directional  con- 
troller placed  on  the  right  hand  side  of  the  driver  is  operated  by  a 
lever  working  in  a  gate,  interlocked  with  the  left  foot  pedal  wliich 
controls  a  resistance  drum,  and  only  by  depressing  the  pedal  control 
which  breaks  the  circuit  can  the  controller  handle  be  placed  in  the 
forward  or  reverse  positions.  By  releasing  the  pedal  circuit  is  made 
through  a  series  of  resistance  steps  which  govern  the  speed  of  the 
vehicle.  1'he  current  can  be  cut  off  immediately  by  depressing  tlie 
(ledal. 

The  biake  pedal  actuates  two  coinpen-iated  lirake  bands  working 


View 


Truck. 


An  Electric  Runabout  Crane  Truck 

Without  \nshing  to  assume  the  mantle  of  our  contiiliutor. 
-"  Eleetrocynic,"  it  is  not  far  from  the  truth  to  say  that  the  most 
interesting  electrical  exhibit  at  the  Commercial  Motor  Exhibition 
was  not  a  vehicle  at  all,  but  a  travelling  crane.  This  equipment, 
which  we  illustrate  here^^'ith,  was  to  be  found  on  the  stand  of 
Raxsomes,  Sijis  &  Jeffekies.  This  equipment  has  been  put  on 
the  market  to  supply  the  need  for  a  mobile  crane  that  can  be 
manoeuvred  in  confined  places,  run  in  and  out  through  the  dooruays 
of  warehouses,  and  used  for  the  speedy  loading  or  unloading  "of 
motor  lorries.  -  ■. 

One  of  the  difficulties  that  have  to  he  faced  in  the  design  of  such 
apparatus  is  to  stabilise  the  crane  in  all  positions.  To 
achieve  this  necessitates  a  large  base  and  particularly  heavy 
construction.  This  is  overcome  by  Mr.  P.  A.  Jlossay,  the  designer 
of  the  new  truck,  by  fixing  the  crane  rigidly  to  the  vehicle  and 
designing  the  latter  so  that  it  can  turn  on  its  own  axis  and  run 
backward  or  forwards  on  any  path  of  curvature. 

As  the  crane  is  a  fixture  on  the. chassis,  the  jib  is  always  in  the 
same  position  relatively  to  the  chassis,  so  that  there  is  no  variation 
of  the  stability  factor  as  the  load  is  slewed.  As  a  result,  we  under- 
stand, the  runabout  crane  has  only.about  half  the  weight  of  a  crane 
ti-uck  built  for  the  same  service  according  to  the  methods  hitherto 
employed,  and,  fuitherniore,  the  pressure  on  the  road  remains 
constant  for  all  positions  of  the  crane,  and  is  kept  Mithin  low  limits 
by  its  (iistribution  betw-een  four  wheels. 


on  drums  keyed  on  the  motor  spindles.     These  brakes  can  be  used 
either  as  a  service  or  ratchet  brakes. 

Batteries  supply  the  energv  and  constitute  permanent  counter- 
weight.s.  ^ 

Steering  is  effected  by  turning  the  steering  wheel  and  lifting  a 
pawl  on  the  top  of  the  master  controller.  The  steering  wheels, 
both  front  and  rear,  can  be  turned  and  locked  at  90  deg.  to  the 
driving  wheels.  At  the  same  time  a  series  of  contacts  .situated  in 
the  master  controller  reverse  the  field  of  one  of  the  driving  motors, 
wliich  are  thus  connected  so  as  to  exert  a  couple  on  the  whole 
structure. 

Hoisting  and  Derricking. 
By  ojierating  the  lever  and  the  pedal  mentioned  above  a  clock- 
wise or  anti-clockwise  rotation  of  the  crane  truck  may  be  attained. 
The  crane  controller  for  hoisting  and  derricking,  is  placed  on  the 
left  of  the  driver,  and  is  operated  by  a  lever  working  in  a  gate, 
controlling  the  raising  or  lowering  of  the  hook.  The  derricking 
motion  of  the  jib  is  controlled  by  the  same  lever,  the  mechanism 
being  so  arranged  as  to  obtain  an  approximately  horizontal  move- 
ment of  the  load ';  that  is  to  say,  when  lifting  the  jib,  the  hoist  rope  is 
paid  out  and  when  lowering  the  jib  the  rope  is  wound  back  on  to  the 
hoisting  drum. 

These  cranes  are  made  in  two  sizes  of  15  and  35  cwt.  capacity 
respectively.  The  former  has  a  radius  of  10  ft.  and  the  latter  a 
radius  of  11  ft.  6  in.  The  operating  space  required  in  the  first  ease 
is  6  ft.  and  in  the  second  9  ft.  6  in.,  while  the  travelling  speed 
is  about  300  ft.  per  min. 

There  is  evidently  a  wide  application  of  this  machine  for  docks, 
railway  yards  and  in  engineering  works. 


.- ii; 
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The  Capitalistic  System." 

B%    K.   J.    l".   Bcnn.   D.B.K. 

Interest  an  Inducement  to  Save. 
•  >y  I  j»ft<.<  (mm  prufit  to  int«ri-^t.  a  kiiulriMl  Mihjtvt.  but 
iiileri'nt.  \Vr  hear  a  ^ooti  doil  ulxnit  iiiliTrsi,  usury,  liij.'ti 
.  .  .  :.  1^  It  is  quite  (-s.sfiitiikl  from  vtuir  iniliviilunl  )>oint  of 
\  lew.  itnd  from  our  |>oint  of  view  ntt  a  iKiuniunit y.  thnt  earli  of  us, 
•  •r  nio<t  of  u»,  shouici  save  :  soinelhiti)|  iim-t  alwuys  U>  Kived.  You 
eannol  '.'et  a  loaf  of  bremj  unless  »oniilnwly  has  hu<l  the  wisdom 
to  K»vc  a  little  of  last  ye,»r's  wheat.  Interest  is  nothing:  liut  the 
m«-»<'ir«'  "f  the  in<lii<-<-m"'nt  n<vi's«arv  to  make  you  aiul  me  save. 
Y>  '  '  •    ur*-  by  »  i\  of  interest  more  than  the 

I.  !e  to  the  «  lii.le  of  the  eapitalists  of  the 

«  Tlie  th<>'r\    that  it   is  |io.s«ible  to  do 

u  1-  uiitliiukible  if  your  intention    is  to  kt-ep    the 


'  ive  you  think  thnt  I  am  of  opinion  thnt  everythinc 

i:      .:;  V  i- rff  I  Morld.      I  am  merilv  talking  of  the  ('apitalisti<- 

111       (tur    Mi->»in).'.-.   may   Ik-  attribiiteil   to   what    is  ealle))   the 

'    .'    "ir    Iroiibli-s    must.    I    Kubinit.    be    plare<l    elsewhere. 

•  the  system  e«n  hf  shown  to  !«•  at  fault,  there  nro 
mn»sli-s  than  murder.      There  art-  certain  injustiees 

■  ii'b  art-  always  attribut<-<l  to  ( !apitalisi),i.  and  I  will 
two  of  those.      The  mo>t  obvious  is  the  ens«-  of  the 

•  -^i-irnro.  on  who.so  brain.  maylM'.  the  health  of  the 

He  finds  it  difliiult  to  kiep  IhmIv  and  soul  together 

'e  pittance  of  a  few  hunilre<l  a  year.       !^ide  by  side 

•  f  <"ir  friend  <'hirlie  ("hi)ilin.  at  \ilios<'  feet  all  the 

ri.i   West   are  spre.iil.      But   that    1ms  nnthin<j 

~tie  System.      That  only  shows  how  jH-rfeetly 

n    workf.      The    System    merely    interprets, 

'lion,  and  the  horrid  fart  is — the  s<x)ner 

■>••.  the  publir.  actually  prefer  t'hariic 

"    M-nie.  and  the  relative  wealth  of  each 

<  1.1.  I  iiu.iMiu  ul  uur  estimate  as  a  public  of  the  value  of  the 


is  tin    .  1.1.  I   liu.ir 

two  men  to  u». 

\\.    1.,.   If,-  .  1 


1111  w  fialtrv  «-n(fe.      We  reward  the  banker 
«  '   ipitalistic  .System  correetiv  expre-ssinj! 

I'  I  whole    -n.-sertained  in  the  In-st  way 

tl taine<l.  thniugh  the  actions  of  vav\\ — 

of  the  r>  f  these  two  |>ersons.      If  we  honently 

lirlievisl  I  IS   next    to   uodlinew   the   ('npitaliHtie 

System  wui.i  |iM'iii|'  i\  M"<|H>nd  and  ]ilnci'  the  charwoman  in  » 
projuT  relative  pr>siti<in  to  the  )>anker. 

.Ml  thi.<  talk  aliout  nlKilishini*  the  system  often  makes  me  wonder 
hoH  far  it  will  lead  us.  I  listen,  as  I  always  listen  when  I  get  a 
ih.in'c.  ti>  some  of  thos<-  wonderfully  clever  |)Oople  of  the  Left. 
wh"  .\r<-  .ii\i..ii.  to  explain  thi-lr  distrines  to  us,  and  I  seem  to  notice 
lt>    ■  lit"  are  yettin)!  a  bit  worn  out.      I  picture  to  myself 

It  fn>m    the    laws   of    Nature   called    the   Capitalistic 

.s,  law  of  Nature  calle<l  ttnivity.     They  ml(;lit  just  as 

well  lindi  .>i:.iin.st  (gravity  as  against  the  o|K'ralions  of  economi<- 
law.  .\nd  I  can  picture  in  the  future  the  rhetorical  effects  that  could 
Iw  «.irL'.l  111.  in  that  way.  It  is  obvi'iu"  that  to  (jet  the  maximum 
>•'.  ■'■■ngth  anil  vigour  we  nni~t  have  plenty  of  fresh  air, 

T  thoiiuht  will  show  you    that  the  Im-sI  way  to  fill  the 

lui..  „.  ;..•,  .lir,  effectually  and  rapidly,  is  to  jump  over  a  cliff. 
What  •  miin«troii»  idea,  that  when  a  mnn  doiiles  to  enjoy  the  fresh 
air  that  (IiwI  givi-s  him,  by  taking  a  jump  over  a  cliff,  there  is  a 
horrid  bump  at  the  liottom  '.     Therefore,  almlish  the  law  of  gravity  I 

SocialUm   in    Eofland   and    Ruitia. 

V      '  -    I   M^e  it — clear  old    Kngland  ! — Is  rapidly   iM-coming 

■  f  .Socialism.  This  lon-stant  tilting  at  the  .System 
|iolitic-»l  [«rtir«.  One  group  is  almost  as  Iwid  as 
•iiiiitli.T  jTi  their  determination  to  hinder.  ham|>er  and  harnsA 
tho-rf.  who  want  to  get  on  with  th"  work  c>f  the-  world.  Trade  and 
■  ■■nini'r.  •  it.-  rapi'lly  liecoming  a  lost  art.  The  enterprise  and 
1'  ■  '\\   and   initiative   which   ought    tc>   U-   employed   in 

t)  f  exchange-,   in   maintaining  and   creating   markc-ts. 

ft'  1-  all  with  employment  ancl  the  amenities  of  life. 

b  -ted  into  new  and  sterile  channels.      Business  men 

■1  vjierts  in  the  intricacic-s  of  legislation,  skillMl  in  thc' 

■I''  ""k,  marvellous  manipulators  of  memoranda. 

f'l  ■  idodgcTs,  limitators.  anything  but  business 

II  '  ncc-.  the  standard  of  living  is  coming  down 

■I'  'i.'  liBckward.     \»  I  read  history.  Capitalism 

b  '   In  this  world,  except  pcrhajis  in  the  I'nitcsl 

>■  ^■oll   c«n   go   Imck   to  .VNl   years   Ix-fcjre   the 

'  '  I  the  Lloyd  Georges  of  Carthage  and   I^omi- 

'1  r''<'ments  to   restrict,   restrain,   regulate  ancl 

'":  I-  of  the   businc-Ks  jK-ople.      I   do   not    blame 

*  AdlrvM  d?iirerei  )>c!o.-c  tk}  Industrial  League  and  Coiucil,  at 
Catto.-i  H«U.  Wertminster,  oi  Wednesday,  fJct.  .5,  1921, 


the  nioilcm  (  oiiiniunists.  They,  it  seems  to  uie,  arc  llie  natural 
product  of  our  warjM'd  intelligence  on  these  matters.  In  my 
judgment  the  ditTerciue  b(>twc>cn  Dr.  .Addison  and  Lenin  is  only 
one  of  degrecv  Thwy  both  deny,  or  attempt  to  deny,  (1ml  essential 
exc-hange  basis  alsiut  which  1  have  been  endeavouring  to  speak. 

nie  charitable  in  every  land  are  rushing  to  the  assistance  of 
Hussia,  and  no  doubt  will  be  able  to  do  something  to  delay  the 
death  of  a  few  of  tlic  io  or  .'tit  millions  starving  and  dying  in  that 
unhappy  lanci.  Hut  no  good  can  come  by  hiding  from  ourselves 
the  ghastly  truth  that  Kussia  has  dc\stroye(l  the  delicate  liuH'hanism 
upon  which  she  and  all  of  us  depend,  and  that  by  that  act  she  has 
automatically  aimihilatcHl  the  bulk  of  her  population.  .A  little 
charity  may  delay  but  cannot  prevent  the  inevitable  end.  Now 
that  is  a  very  hard  thing  to  say.  but  I  want  to  put  it  to  you  that 
if  we  are  really  anxious  to  help  Ru.ssia,  we  of  the  rest  of  the  world, 
the  cjniy  way  that  wc  can  do  it  is  to  go  to  work  with  a  will  and  a 
heart,  and  get  the  wheels  of  Capitnlism  running  so  smoothly  and 
rapidly  that  we  shall  be  able  to  absorb  some  of  the  surplus  |)opula- 
tion  which  Russia,  whether  she  likes  it  or  not,  or  whether  we  like 
it  or  not,  must  allow  to  die  or  cx|Kirt. 

You  can  bring  it  nearer  home  to  us.  In  IH'l  Kngland  and 
Wales  had  a  ixipulation  of  a  little  over  8  million  jieople.  11  large 
proportion  of  them  living  ir\  a  condition  of  squalor  and  poverty 
which  can  .scarcely  be  realised  to-day.  In  1!»21  this  little  land, 
Kngland  and  \\'ales,  has  a  |Kipulation  of  -12  millions,  an  increa.se 
entirely  due,  I  submit,  to  the  operations  of  the  Capitnli.stic  .System. 

If  we  decide  that  thc  System  is  such  that  it  must  be  aliolished  ; 
if  we  dcH'idc,  at  any  rate,  that  wo  will  not  work  it,  that  it  is  not 
worth  working,  then  do  let  us  be  hone.sf  with  ourselves — let  us 
face  the  fact  that  it  means  a  return  to  thc  S  millions  of  population 
or  le.s,s  which  wc  had  in  this  country  when  wc  had  to  rely  U))On  our 
own  resources. 

Jly  last  point  is  this:  our  friends  of  the  Left,  who  are  so  fond 
of  railing  against  the  System,  are  equally  fond  of  the  use  of  thc 
word  "  .Service."  There  is  a  good  deal  of  talk  about  Service. 
Kvcrybody  with  a  jiatent  way  of  doing  things,  cu-  a  patent  way 
which  he  inmgines  would  get  things  done,  talks  of  service,  and 
for  my  part  I  confess  that  six  months  ago  1  formed  a  lia'/.y  sort  of 
opinion  that  .Service  and  .Socialism  were  synonymous  terms.  \'oii 
may,  therefore,  imagine  my  astonishment  on  landing  in  .•\merica 
in  the  spring  to  find  that  in  that  land  of  thc  .Mmighty  Dollar,  that 
home  of  individualism  and  capitalism,  thc  word  .Service  is  met  with 
at  ever  street  corner,  in  every  newspaper  column,  in  cvc-ry  sermon 
and  sjieech  that  one  hears.  1  found  it  a  little  dinicuK  at  first  (o 
associate  thc  idea  of  service  with  all  (hose  ideas  which  arc  a.s.sociated 
with  the  I'nited  .States  and  the  Dollar.  But  1  rapidly  canu'  to  the 
conclusion  that  our  Anu-rican  coiiHins,  being  sound,  practical 
c-conomi-sts,  ore  right,  and  that  they  understand  what  service  is. 
They  know  how  to  value  service,  and  they  rcali.se  that  the  only 
person  who  is  (|ualilicd  to  express  an  opinion  about  a  service  is  tlic 
perscm  to  whom  it  is  rendered,  not  the  nmn  who  gives  it,  and  that 
through  the  dollar  the  jierson  to  whom  thc  service  is  rendered  can 
most  surely  express  his  opinion  of  that  s<-rvice.  Thus  you  get  a 
mixture  of  dollars  and  service  which  produces  thc  wonderful  condi 
tion  of  alTairs  which  you  finrl  in  that  new  world,  where,  in  the  course 
of  a  mere  hundred  years,  they  have  developed  a  standard  of  living 
and  wealth  to  which  we  in  Kurope  have  never  yet  attained. 

I  look  forward  to  the  day  when  we  shall  wake  \\\i  from  oui-  picsent 
lethargy— I  mean  wc  who  embrace  Caiiilalism  and  sliall  undertake 
a  great  campaign  to  save  this  dc-ar  old  country  from  the  downward 
imth  uiK)n  which,  in  my  judgnu-nt,  she  is  now  headed  ;  a  cjunimign 
in  which  Trade  I'nions^  the  rc-al  Trade  I'nions,  will  join  as  enthusi- 
a.stically  as  the  associations  of  non-manual  workers  ;  when  some  of 
us  will  have  the  courage  to  stand  up  and  justify  the  faith  that  is  in 
UH,  and  create  a  public  opinion  which  shall  see  that  thc  only  way 
we  can  gc-t  those  things  for  which  we  all  so  devoutly  pray,  that  higher 
standard  of  living  and  comfort  for  all,  is  through  what  is  called  the 
Capitalistic  System. 


Electric    Cookinji   on    Trains. 


A 

em 


\  complete  .iii'l  iip-lc  ilale  Ei.rxrnic  cooking  insiai.i.aiion  is  now 
...ployed  on  the  new  luncheon  and  dining  car  train  of  thc  O.N. 
RAn-WAY  Company,  which  leaves  King's  Cross  at  10.10  for  Leeds. 
It  is  reported  that  the  experiment  has  proved  highly  siiccc>siiful.  and 
current  is  supplied  by  the  dynamos  on  the  train.  It  is  claimed 
that  this  is  the  first '  railway"  (rain  in  any  part  of  the  world  on 
which  electricity  is  used  for' cooking  [nirpnscs,  and  where  gas  has 
been  entirely  dispensed  with.  The  advantages  include  a  great  gain 
in  cleanliness  over  gas.  and  greater  convenience  atid  safety. 

The  cooking  range  consists  of  a  roasting  oven,  steaming  oven,  grill, 
aiifi  hot-water  lanlt  superimposed.  There  is  also  a  boiling  range 
with  four  hot  plates  for  frying,  boiling,  or  heating,  and  two  boil- 
inj  pans  of  lO-gallons  capacity  for  cooking  vegetables.  There  are 
also  adequate  supplies  of  hot  water  for  wasning  up  and  other 
purpcrsw..  and  for  this  a  'W-galloii  lank  for  warm  water  has  been 
fitted  in  the  rrsjf  of  the  corridor.  -  Connecting  plugs  and  sockets 
are  provided  on  the  train,  so  that  when  it  is  standing  at  a  terminus 
electrical  energj-  may  be  obtained  from  the  station  supply.  • 
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Power  for  Irish  Industries. 

It.  is  pleasant  to  lie  able  to  record  the  fact  that  (here  are  still 
persons  in  Ireland  who  devote  themselves  to  something  more  useful 
than  to  politics  and  religious  strife.  At  the  AlHreland  Induetrial 
Conference,  which  was  held  in  Dublin  on  the  19th  and  20th  inst., 
there  was  an  interesting  discussion  on  the  economic  production  of 
power  for  Irish  industries,  in  which  a  number  of  electrical  engineers 
and  industrialists  took  part. 

Peat  and  Water  Power. 

Mr.  T.  Tomlinson,  B.A.  ,  said  that  the  estimated  available  energy 
in  the  country  from  water  was  at  least  five  times  that  at  present 
developed  from  imported  coal,  and  perhaps  more.  The  Irish  Com- 
missioners of  the  Fuel  Research  Board  had  reported  that  the  peat 
deposits   would   satisfy   the   power  requirements  of   the  country,   at 


the  present   rate  of  consumption,   for  more   than  250  years 


THa 


implied  that  the  whole  present  demand  of  Ireland  for  fuel,  lighting, 
heating  and  cooking  could  be  supplied  for  250  years  if  the  peat  bogs 
were  properly  developed,  and  much  longer  with  the  aid  of  water 
power,  so  that  the  country  was  really  in  a  very  good  position  as  to 
power  possibilities.  He  quoted  the  views  of  Mr.  Q.  M.  Harriss, 
who  had  said  that  from  a  small  water-power  plant  on  tlie  Liffey 
the  cost  per  unit  of  electric  energy  delivered  to  the  city  boundary 
was  0-3225d..  while  the  present  cost  of  the  unit  delivered  at  the 
switchboard  in  steam  stations  for  coal  only  exceeded  one  penny.  Mr. 
Tomlinson  suggested  the  installation  of  a  modern  generating  plant 
on  the  best  and  most  easily  e.vploited  fall  of  one  of  the  four  main 
water  powers,  a.nd  the  supply  therefrom  of  some  four  or  five  small 
towns  willing  to  take  bulk  supply.  The  station  would  be  experi- 
mental, and  would  familiarise  their  engineers  with  the  erection, 
operation,  prime  co.sts  and  running  of  a  water-power  station. 

Prof.  Pitrcell  gave  an  account  of  recent  advances  in  water-power 
development  abroad,  and  said  that  he  was  an  optimist  about  its 
use.  It  was,  however,  purely  a  question  of  supply  and  demand: 
when  the  demand  was  made  an  adequate  supply  would  be  forth- 
coming. 

An  Electrical  Engineer's  Views. 

Mr.  L.  J.  Kettle,  chief  electrical  engineer  of  Dublin  Corporation, 
said  the  cost  of  pow'er  supply  depended  on  the  use  made  of  it. 
Wages  were  a  big  item  in  the  cost.  They  could  supply  in  Dublin  at 
Id.  a  unit,  and  they  also  supplied  at  5d.,  but  they  considered  that 
they  made  the  profit  on  the  supply  at  Id.  and  not  on  the  5d.  man. 
They  did  not  want  the  5d.  man,  but  supplied  him  because  they  were 
a  public  supply  authority.  Referring  to  the  use  of  Irish  coal,  Mr. 
Kettle  said  that  Irish  coal  suffered  from  the  fact  that  they  had 
not  been  educated  in  the  use  of  anthracite  coal.  They  had  been  used 
to  coal  with  a  lot  of  gas  in  it.,  but  anthracite  coal  was  a  coal  par 
excellence.  The  principal  trouble  about  water  power  in  Ireland  was 
the  variable  flow  in  the  rivers.  They  had  a  great  asset  in  the 
climate  if  they  could  only  store  the  water  that  fell.  Dublin  Coqjora- 
tion  were  anxious  to  develop  the  Liffey.  and  had  obtained  the  expert 
advice  of  Sir  John  Griffith.  They  had  now  decided  to  supplement 
that  with  the  advice  of  a  Continental  expert  on  water  power,  after 
which  they  felt  pretty  sure  they  could  "  go  ahead."  The  Liffey  and 
the  Bann  would  be  the  first  to  be  exploited.  Of  course  the  Shannon 
and  the  Erne  were  bigger  and  had  greater  water  power,  but  they 
had  not  the  ptjpulation  7iear  them. 

Mr.  George  Fletcher,  Assistant  Secretary  of  Technical  Instruc- 
tion Department,  said  they  could  leave  coal  out  of  consideration, 
and  yet  the  country  could  be  made  an  industrial  one  if  they  wished. 

Mr.  HAsriLTON  Robb  (Portadowii)  gave  the  result  of  his  com- 
mercial use  of  peat  gas,  which  he  greatly  favoured. 


Scottish  Water  Power  Schemes. 

There  is  much  activity  at  present  in  Scottish  municipal  circles  in 
discussing  and  considering  schemes  for  the  development  of  hydro- 
electric power  in  the  Highlands.  Some  of  these  are  municipal  pro- 
jects and  others  are  being  promoted  by  companies.  Last  week  the 
Moray  County  Council  were  formally  invited  by  Banff  Coimty 
Council  to  co-operate  in  a  joint  scheme  for  providing  electric  power 
_from  the  Spey  and  its  tributaries,  \nother  communication  was  read 
from  the  Town  Clerk  of  Inverness  as  to  the  proposed  hydro-electric 
scheme  which  is  being  promoted  by  the  Inverness  Town'  Council  for 
the  northern  area.  The  Convener  (Mr.  J.  F.  Gumming)  was  of 
opinion  that  there  was  no  scheme  they  could  get  from  the  Spey  that 
would  give  them  light  and  power  that  any  consumer  would  be  able 
to  take  up.  Inverness  put  something  definite  before  them,  and 
thought  the  light  could  be  supplied  at  2d.  per  unit. 

Ultimately  a  committee  was  appointed  to  report  on  the  two 
schemes. 

Bingley-Keighley  Bulk  Supply  Dispute. 

The  Electricity  Commissioners  are  to  be  congratulated  upon  their 
promptitude  in  issuing  their  findings  upon  the  report  of  the 
Inspector  w^ho  held  an  inquiry  at  Bingley  on  the  8th  inst.  into  the 
complaints  by  Bingley  Urban  Council  of  negligence  on  the  part  of 
Keighley  Corporation,  resulting  in  two  prolonged  breakdowns  (one 
of  ten  hours  and  the  other  of  eighteen  hours)  in  the  supply  of  elec- 
tricity during  the  first  week  in  October. 

Bingley  Council  alleged  that  the  Keighley  electricity  department 
had  not  given  proper  attention  to  the  necessity  of  maintaining  the 
overhead  supply  lines  in  efficient  working  condition,  and  urged  that 
the  length   of  the  stoppages   and   the  inconvenience  cau.sed   to  con- 


sumers had  been  increased  by  the  fact  that  it  was  generally  the 
case  when  a  breakdown  occurred  that  the  reserve  supply  line  was 
also  found  to  be  out  of  order.  The  liability  for  the  maintenance  c>f 
the  lines  in  efficient  working  order  lies  upon  Keighley. 

The  Commissioners  find  that  the  interruptions  of  supply  would  b; 
reduced  to  a  minimum  if  the  insulators  on  the  poles  carrying  the", 
lines  were  renewed  and  a  regular  patrol  of  the  lines  made.  A 
recommendation  is  also  made  that  the  electrical  engineers  of  the  two 
authorities  should  confer  together  on  measures  to  ensure  a  satis- 
factory supply  of  electricity  being  provided. 


Czecho-Slovakia  Industry. 

In  a  report  on  the  economic  and  industrial  situation  in  Czecho- 
slovakia, H.M.  Commercial  Secretary  at  Prague  (Mr.  R.  H. 
Bruce  Lockhart)  states  that  there  is  at  present  only  a  small  field 
for  British  commercial  enterprise,  but  he  pleads  for  a  better  under- 
standing with,  and  a  wider  knowledge  of,  this,  the  most  industrialised 
of  the  Succession  States.  The  country  is  one  of  the  richest  in 
Europe  from  the  point  of  view  of  natural  resources  and  industrial 
development,  having  acquired  about  80  per  cent,  of  the  whole 
industry  of  the  former  Austrian  Empire.  The  richest  part  of  the 
Czecho-Slovak  industry  is  in  Northern  and  North-western  Bohemia, 
which  is  almost  entirely  German  in  population.  The  State  lives 
on  its  export  trade,  and  it  has  an  industry  far  too  large  for  its 
own  needs.  The  crux  of  the  situation  lies  in  the  question  of 
transport  facilities  in  Central  Europe,  but  the  artificial  barriers 
created  by  political  severances  and  the  mutual  blockade  between  the 
States  also  affect  the  economic  situation. 

British    Capital    Wanted. 

The  Czechs  apparently  desire  British  capital  rather  than  goods,  as 
Czecho-Slovakia  manufactures  most  of  the  articles  which  form  the 
staple  export  commodities  of  Great  Britain.  In  Mr.  Bruce 
Lockhart 's  opinion  there  is  much  to  be  said  for  British  invest- 
ments of  capital  in  Czecho-Slovakia,  as  he  considers  that  if  the 
political  situation  in  Central  Europe  remains  stable  the  country 
should  develop  rapidly.  Many  schemes  of  improvements,  e.r/., 
electrification,  port  construction  and  railways,  are  being  put 
forward  almost  daily,  and  fail  for  want  of  capital.  In  present 
circumstances  such  investments  must  tie  attended  by  considerable 
risks. 

The  competing  power  of  Czech  manufactures  in  International 
markets  was  enhanced  in  1919  and  during  the  first  part  of  1920 
by  the  low  rate  of  exchange  and  low  costs  of  production.  More 
recently,  however,  the  latter  have  greatly  increased,  and  the  Czech 
exporter  has  now  great  difficulty  in  competing  abroad,  especially 
in  those  countries  which  have  exchanges  as  low  as  or  lower  than 
his  own.  His  hopes  are  directed  towards  Russia  and  the  Balkans. 
The  country  has  a  favourable  balance  as  against  Austria,  Poland, 
Hungary,  Rumania,  France,  Yugo-Slavia.and  Switzerland,  but  there 
is  a  heavy  debit  balance  as  against  Germany  and  the  LTnited 
States.  The  largest  trade  has  been  w'ith  Germany,  both  in  imports 
and  exports. 

Hydro-Electric  Development. 
There  are  few  countries  in  which  electric  supply  has  reached 
such  an  advanced  stage  of  development.  In  1919  there  were  390 
electric  power  stations,  iiicluding  six  of  more  than  10  000  kW.  three 
of  fi'om  5  000  to  10  000  kW,  and  28  of  from  1000  to  3  000  kW. 
At  Prague  the  station  has  a  normal  output  of  22  500  kW.  There 
are  several  hydro-electric  works,  and  many  projects  for  the  utilisa- 
tion of  water  power  are  under  consideration.  In  Bohemia  it  is 
estimated  that  the  maximum  output  of  hydro-electric  power  (mainly 
on  the  Elbe  and  Moldau)  is  equal  355  000  kW,  in  Slovakia 
200  000  kW,  and  in  Moravia  59  000  kW.  or  a  total  of  over 
500  000  k\V  for  the  whole  of  the  Republic. 

Nearly  all  plants  generate  three-phase  current  at  50  cycles,  and 
the  transmission  voltages  are  3  000,  22  000.  and  35  000,  though  the 
Skoda  works  transmit  power  to  Pilsen  at  100  000  V.  A  law  passed 
in  July,  1919.  provides  for  the  systematic  development  and 
organisation  of  electricity  supply  throughout  the  country,  and 
several  supply  compaijies  have  associated  themselves  into  groups  or 
societies  for  extending  supply  facilities  info  their  rural  areas  and 
for  supplying  energy  for  electric  traction,  &c.  Like  our  Electricity 
Commissioners,  a  Board  has  been  formed  for  supervising  the  work, 
and  already  a  niumber  of  general  principles  have  been  laid  down, 
including  the  following  : — 

Steam-power  jilants  are  to  be  erected  only  on  a  large  scale  and,  if 
possible,  near  mines.  — 

Hydro-electric  plants  are  to  be  operated  at  a  maximum  of  economy 
along  the  whole  river,  ,and  should  be  built  with  a  view  to  co-opera- 
tion with  other  nearliy  plants. 

All  transmission  lines  are  to  be  sp  built  as  to  form  a  uniform 
network. 

All  energy  generated  to  be  three-phase  at  50  cycle,  except  railway 
power  stations.  The  standard  feeder  voltage  is  to  be  22  000,  except 
for  power  supply  in  the  vicinity,  for  which  the  direct  generator 
voltage  is  sufficient. 

The  standard  trunk-line  voltage  to  be  100  000.  with  permission 
to  use  temporarily  50  000  V.  The  consumer's  voltage  is  to  be  220- 
380  V,  but  for  private  enterprises  500  V  with  grounded  neutral  is 
permissible.  In  direct -current  distribution  systems  440  V  with 
grounded  neutral  should  be  provided.  The  standard  generator 
voltage  is  6  000. 
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New  Method  of  Shop-Window  Lighting. 

The  possibilities  of  sliop-wiiidow  ligliliiig  on  conventional  lines 
are  almost  exhausted,  and  enterprising  traders  are  constantly  on 
the  qui  vivc  for  something  new  and  distinctive.  They  want  their 
windows  to  be  different  from  neighbouring  windows,  especially  at 
night,  when  all  the  windows  iu  a  locality  may  be  similarly  lighted 
and  individual  distinction  is  apt  to  be  .submerged  in  the  collective 
brilliance.  In  colour,  however,  lies  tlu'  salvation  of  the  lighting 
individualist.  The  judicious  use  of  coluvued  illumination  gives  the 
trader  almost  infinite  .scope  in  regard  lo  the  treatment  and  effect 
of  his  displavs.  Coloured  lighting  is  not  merely  a  visual  allurement 
of  e.xtraordiiiarv  power  :  it  has  the  further  advantages  of  novelty 
and  variability,"  and  the  appearance  of  tjic  display  may  be  com- 
pletelv  altered' in  a  few  seconds  without  moving  a  single  article. 

Nobody  will  dispute  the  psychological  value  of  coloured  lighting, 
and  the 'only  hindrance  to  its  general  adoption  has  been  the  lack 
of  .suitable  .ipparatus.      Hitherto,  only   makeshift   methods,  such  as 
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the  tinting  of  bulbs,  &c..  have  been  employed.  Jsow,  however,  by 
the  enterprise  of  the  British  Thomson-Houston  Company,  Ltd.,  a 
device  has  been  perfected  whereby  the  efficient  illumination  of 
shop  windows  bv  means  of  colour  slides  may  be  effected.  This 
device  is  the  B.T.-H.  X-Colour-Ray  attachment,  which,  both  in 
design  and  construction,  is  the  essence  of  simplicity.  The  attach- 
ment consists  of  frame,  slide,  and  colour  medium.  The  frame  fits 
over  a  "Jove"  or  "Jupiter"  X-ray  reflector,  and  is  attached  to 
the  reflector  by  four  hooks,  which  fi.\"  in  the  ventilation  holes.  The 
-slide  is  made  to  hold  the  gelatine  colour  medium  (the  only  medium 
that  does  not  rapidly  fade),  supporting  it  by  means  of  fine  steel 
wires.  Red,  amber,  blue  and  green  are  the  standard  colours  pro- 
vided, and  the  insertion  or  withdrawal  of  the  slides  is  the  work 
of  a  moment. 

An  important  feature  of  the  attachment  is  that  the  colour  of 
the  lighting  can  be  changed  in  a  few  seconds  by  substituting  one 
slide  for  another,  so  that  by  keeping  a  few  spare  slides  the  trader 
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ii  able  to  alter  the  appearance  of  his  display  as  often  as  he  likes. 
The  contrivance  can  be  placed  in  position  without  the  aid  of  any 
tools,  and  the  metal  part  of  the  fi'ame  in  no  way  interferes  with 
the  lighting  effect.  When  ordinary  white  light  is  required,  it  is 
not  necessary  to  remove  the  frame:  only  the  slide  need  be  taken 
out.  At  least  one  of  the  largest  stores  has  already  installed 
the  B,T.-H.  X-Colour-Ray  attachment  with  complete  success,  and 
it  is  confidently  expected  that  in  the  near  future  the  device  will 
be  in  general  use  in  the  windows  of  all  important  stores.  Further 
information  will  be  supplied  by  the  Illuminating  Engineeiing 
Department  of  the  B.T.-H.  Company.  "" 

We  well  i>me  the  reappearance  of  the  Fj.NSBfRV  Technk'AI.  Coi-LEui' 
AMD  Old  Students'  Magazine  after  an  interval  of  eighteen  months. 
This  lengthy  period  of  inanition  has  been  mainly  due  to  the  re 
organisation  of  the  Asfci«iation.  which  we  are  glad  to  learn  is  now 
once  more  in  active  running  order  on  a  paying  basis.  As  is  usual  In 
this  class  of  magazine,  the  most  interesting  section  is  that  dealing 
with  old  students'  doings,  and  for  contribution  to  this  column  the 
editor  makes  a  pathetic  appeal,  which  we  hops  will  not  fall  on  deaf 


Oil  Engines  in  Electricity  Supply. 

The  discussion  of  a  Paper  by  -Mr.  Geoffrey  Porter  on  '  Tlie 
Function  of  the  Heavy  Oil  Engine  in  Connection  with  the  General 
Supply  of  Electricity  "  at  a  meeting  of  the  Diesel  Engine  Users' 
Association,  held  at  the  Institution  of  Electrical  Engineers,  was 
particularly  opportune  in  view  of  the  careful  consideration  which 
is  being  given  at  the  present  time  by  the  Electricity  Commissioner^ 
to  various  schemes  for  extending  and  improving  the  general  supply 
I  of  electricity.  The  author  submitted  interesting  figures  of  tabu- 
lated working  costs,  including  capital  charges,  of  undertakings  using 
tjteam  plant  or  heavy  oil  engines,  or  a  combination  of  both,  and  in 
each  case  he  showed  the  permissible  pmchase  price  payable  for  a 
bulk  supply  from  an  outside  source.  Curves  snowing  total  trans- 
mission losses  of  various  mean  loads  and  power  factors,  permissible- 
purchase  prices,  (5osts  per  unit  of  alternative  methods  of  operating. 
&c. ,  accompanied  the  Paper.  Appendices  gave  particulars  of  Diesel 
engine  performances  of  actual  undertakings,  heavy  fuel  oil  engine 
consumptions,  examples  of  terms  offered  to  local  supply  authorities 
for  bulk  supply,  and  estimated  cost  of  a  power  station  employing 
heavy  oil  engines. 

Bulk    Supply    Conditions. 

Besides  the  memlwrs  of  the  Association  who  are  users  of  heavy 
oil  engines,  a  large  number  of  visitors  all.i.i,ded.  including  engineer's 
interested  in  the  design  and  operation  of  large  steam-power  stations, 
transmission  lines,  and  transforming  machinery,  and  in  bulk  supply 
problems  generally.  Although  there  were  naturally  considerable 
differences  of  opinion,  it  was  generally  admitted  that  there  could 
be  no  case  for  a  system  of  supplying  in  bulk  throughout  the  country 
which  would  entirely  eliminate  local  generating  stations  of  com- 
paratively small  power,  and  that  there  was  a  strong  case  for  the 
installation  of  heavy  oil  engine  plant  so  long  as  a  good  supply  of 
suitable  liquid  fuel  could  be  ensured. 

One  speaker,  who  had  experience  in  connection  with  about  forty 
electricity  supply  undertakings  equipped  with  Diesel  gas  and  steam 
engines  and  steam  turbines,  and  some  of  which  were  taking  bulk 
supplies,  referred  to  the  large  number  of  cases  in  which  no  bulk 
supply  could  compete  with  the  local  generating  station.  He  felt, 
like  others,  that  bulk  supply  should  be  used  wherever  possible,  and 
even  perhaps  in  cases  in  which  at  the  moment  it  might  not  be  the 
most  economical  way  to  meet  the  immediate  needs  of  an  under- 
taking, but  every  case  must  be  considered  on  its  own  merits.  No 
doubt  the  Electricity  Commissioners  would  be  willing  to  hear  all 
sides  of  any  question,  and  he  felt  cerUiin  that  after  the  experience 
which  the  Commissioners  had  obtained  during  the  past  year  they 
would  now  understand  the  difficulties  and  limitations  of  bulk  supply, 
and  that  anyone  with  a  good  case  for  local  extensions  of  generating 
plant  would  get  a  fair  healing. 

Mr.  Poeter's  statements  concerning  the  great  development  of  the 
oil  supply  industry  and  the  ample  proportions  of  the  oil  reserves  in 
the  world  were  emphasised  by  several  speakers.  Reference  was 
made  also  to  the  possibility  of  oil  being  distilled  from  coal  on  a 
larger  scale  in  the  future,  and  to  the  successful  operation  of  Diesel 
engines  during  the  war  on  tar  oil  The  consideration  of  the  use  of 
heavy  oil  engines  to  an  increasing  extent  in  the  future  was  closely 
boimd  up  with  the  development  of  larger  units,  iu  which  so  much 
progress  had  been  made  for  marine  work  during  the  last  few  years. 


Institution    of  Rubber  Industry. 

The  inaugural  meeting  of  the  Institution  of  Rubber  Industry 
took  place  in  the  Hall  of  the  Royal  Society  of  Art.'!,  London,  on 
Oct.  IS,  Mr.  J.  H.  V.  Brooking,  President,  occupying  the  Chair. 

Mr.  Brooktno,  in  his  Presidential  .Address,  said  the  jxisition 
of  president  might  have  been  niore  suitably  filled  by  any  one  of 
several  able  men  whose  positions  in  the  industry  were  more 
important  than  his.  He  regretted  that  none  of  them  had  responded 
to  the  call  to  help  the  industry  by  their  leader-sliip  of  the  new 
Institution,  and  he  hoped  they  might  yet  see  their  honouicd  names 
on  the  lecordi  of  its  presidents.  There  was  no  cause  for  apology 
a.s  to  the  need  for  that  Institution.  .All  other  Inrge  industries  had 
their  institutions  or  societies,  ami  had  profited  by  the  Papers  read 
before  them  and  the  discusiions  upon  them,  while  the  members 
had  been  given  the  advantage  of  knowing  one  another  to  a  more 
mutually  beneficial  extent  in  business  than  would  have  otherwise 
been  the  case. 

This  modestly-conceivefl  Institution  was  an  attempt  to  be  of 
use  to  inanufacturiM-s,  and,  through  its  benefit  to  manufacturers, 
it  would  also  beiietit  the  growers  and  the  distributors  of  rubber 
manufacturers.  Th:*  Institution  wa;  meant  to  follow  on  the  lines 
of  the  Civil.  Mechanical,  and  Electrical  Engineers,  the  Chemical 
Society,  and  othei's,  which  had  started  in  a  small  way,  and  had 
now  proved  »heir  value  to  their  industries.  The  weak  spot  of  the 
rubber  indiustry  was  that  competition  was  only  in  rcganl  to  prices 
and  not  to  quality.  This  Institution  trusted  to  have  the  sympathy 
and,  if  necessary,  the  collaboration  of  all  persons  and  associations 
connected  with  the  industry. 

Subsequently  .Mr.  Hkuuekt  Kooers,  F.C.f^.  (General  Slanager 
of  Messrs.  James  Lyne  Hancock,  Ltd.),  read  a  Paper  on 
"  Rubl)er  Manufactuiv,"  in  which. he  dealt  with  the  history  and 
the  methods  of  rublier  growing. 
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Contractors    Organising    Exhibitions. 

\\'ith  tlie  passing  of  summer  the  exhilntion  season  seems  to  have 
set  ill  with  unusuaivigour.  This  is  a  good  sign,  for  theie  is  no  doubt 
of  the  value  of  sueh  shows  for  bringing  before  the  public  generally 
the  way  in  which  applied  electricity  can  be  used  to  solve  their 
domestic  jiroblems.  It  is  an  added  matter  for  congratulation  that 
two  of  these  have  been  organised  by  local  contractors. 
A   Bournemouth   Enterprise. 

This  thesis  is  well  illustrated  by  an  interesting  Exhibition  of 
Domestic  Electric  Appliances  held  recently  at  St.  Ambnise's  Hall. 
Bournemouth.  This  Exhibition  which  was  organised  by  Mr.  E. 
Bront.man,  an  enterprisini;  electrical  engineer  and  contractor,  of 
Bournemouth-road,  Parkstone,  aroused  a  good  deal  of  local  interest, 
and  must  have  been  of  material  benefit  in  popularising  electrical 
methods  in  local  household  affairs.  Earlier  in  tlie  month  there  was  a 
one-dav  exhibition  of  electrical  goods  at  St.  Peter's  Hall,  together  with 
brief,  but  instructive  lectures  by  e.vperts  on  electric  cooking,  heating, 
viashing,  etc..  and  a  large  and  appreciative  audience  manifested 
considerable  interest  in  the  whole  of  the  proceedings. 

After  a  brief  explanatory  speech  by  Mr.  Brontman,  there  was  an 
interesting  address  by  Mr.  F.  H.  Howell,  of  the  Falkirk  Iron  Company, 
on  the  advantages  of  electric  cooking,  followed  by  a  wireless  telephone 
demonstration  by  Capt.  Tingey.  An  address  on  the  A.B.C.  electric 
washer  and  wringer  was  given  by  Mr.  Yella.nd,  of  the  Sun  Electrical 
Company  ;  Mr.  E.  J.  Shuter,  of  the  British  Thomson  Houston  Com- 
pany, dealt  lucidly  with  modern  lighting  methods  ;  while  Mr.  Leevers, 
of  the  Hotpoint  Electric  Appliances  Company  lectured  on  a  variety 
of  domestic  electric  appliances  and  their  advantages  and  uses.  At 
both  e.fhibitioiis  the  goods  of  a  number  of  electrical  manufacturers 
were  on  view,  and  Mr.  Brontman,  who  has  adopted  a  system  for  the 
hire-purchase  of  domestic  electrical  apparatus,  is  to  be  congratulated 
upon  his  enterprise  in  giving  sueh  good  public  demonstrations  of  elec- 
trical  methods. 

Harron'   and    Progress. 

Messrs.  Sympek  and  Evershed,  electrical  engineers  and  contractors, 
of  Harrow-on-the-Hill,  have  also  set  a  good  example  to  similar  firms 
by  organising  an  Exhieition  op  Domestic  Electric  Appliances 
at   the  Harrow  Cinema. 

The  exliibition  which  closes  to-morrow  (Saturday),  was  opened  on 
Monday  by  Lady  Cynthia  Mosley,  who,  as  Mr.  W.  W.  Symper  said, 
has  taken  a  great  interest  in  the  welfare  of  the  district. 

The  exhibits  included  electric  washmg  machines,  suction  cleaners, 
and  all  other  kinds  of  domestic  ■  apparatus.  The  most  prominent 
collection  consists  of  the  General  Electric  Company'"s  "  Magnet  " 
specialities,  including  tailors'  and  laundry  irons,  soldering  irons,  kettles. 
a  combined  electric  iron  and  stand  with  curling  tongs  and  heater  and 
boiler  (a  useful  outfit,  taking  only  220  W.  and  costing  £2  2s.  6d.), 
torches  and  other  flash  lamps,  heaters  which  whilst  ornamental  when 
used  for  warming  the  atmosphere  only,  can  also  boil  a  kettle  or  sauce- 
pan or  heat  a  fr_\-ing  pan.  There  are  also  shown  "  Magnet  "  cookmg 
plates,  table  toasters,  log  fires,  c,  and  an  exhibit  which  claimed  special 
attention  was  the  "'  Quixup  '  conking  cabinet,  wluch  contains  grill, 
toaster,  kettle  -and  frjdng  pan,  and  which  is  recommended  for  Hats, 
as  the  whole  of  the  culinary  outfit  is  hidden  by  the  closed  cabinet, 
and  presents  a  most  innocent  appearance. 

Jlessrs.  Arthur  Lyon  and  Co.'s  "  Bungalyte ''  lighting  set  has 
a  prominent  position,  and  attracts  much  attention. 

The  Ever-P.eady  Company  (CiKEAT  Britaln).  Ltd.,  have  suppUed 
for  the  show  a  large  number  of  portable  lamps,  comprising,  in  addition 
to  the  usual  types  of  pocket  lamps,  a  new  iy\>e  of  policeman's  or  watch- 
man s  lantern,  for  which  there  should  be  a  considerable  demand,  and 
a  cycle  lamp  showing  a  white  light  in  front  and  a  red  light  behind,  and 
having  the  battery  contained  in  a  neat  leather  case-,  the  outfit  being 
sold  at  the  moderate  cost  of  27s.  6d. 

Messrs.  Sy'mper  &  Edwards  have  on  view,  a  good  assortment  of 
frosted,  opal  and  opalescent  shades,  and  alabaster  bowls,  while  the 
correct  use  of  electric  lamps  is  demonstrated  in  "  rooms  "  furnished 
by  Messrs.  Soper's  (Green  &  Edwards),  of  Harrow. 

British  Illuminating  Sign  Company',  of  80,  Queen's-road,  W.2, 
show  some  signs  with  changing  lights,  one  of  the  most  effective  being 
a  reproduction  of  the  well-known  '"  Osram  "  lamp  poster,  which  shows 
a  muscular  arm  emerging  from  the  heavens  and  terminating  in  a 
"  hefty  '  hand  grasping  an  Osram  lamp. 

The  attractions  of  the  show  also  include  an  accomplished  ladies' 
orchestra  and  a  "  drv  "  buffet. 


Vehicles  for  Municipal  Purposes,"  and  the  other  by  Mr.  S.  J. 
'VVatson,  M.I.E.E.,  Borough  Electrical  Engineer  of  Bury,  on  "  The 
Application  of  Electricity  to  Municipal  Services." 

Simultaneously,  and  in  connection  with  the  Congress,  there  will  be 
an  exhibition  of  public  service  appliances  at  the  Royal  Agricultural 
Hall,  Islington.  The  exhibition  is  being  well  supported  by  the 
electrical  and  engineering  industries,  and  promises  to  be  of 
considerable  interest.  The  chairman  of  the  Organising  Committee 
of  the  Congress  and  Exhibition  is  Brigadier-General  Sir  Henry  P. 
Maybury,  K.C.M.G..  C.B.,  of  the  Ministry  of  Transport.  "The 
programme  is  being  issued  from.  9,  'Victoria-street,  Westminster. 


Public  Works   Congress. 

The  preliminary  programme  has  been  issued  by  the  Public  Works. 
Roads  and  Transport  Congress,  which  is  to  be  opened  in  London 
on  Xov.  18.  and  to  continue  till  the  25th.  The  organisations  by 
whom  the  Congress  has  been  promoted  include  the  Coiintv  Council's 
'Association,  the  Association  of  Municipal  Corporations,  the  Urban 
and  Rural  District  Councils  Associations,  the  Incorporated  Municipal 
Electrical  Association,  the  Institution  of  Municipal  and  County 
Engineers,  the  County  Surveyors'  Society,  and  the  Institute  of 
Cleansing  Superintendents. 

The  Conference  arranged  for  Friday,  Nov.  25,  is  concerned  with 
electrical  subjects  only.  Baillie  W.  B.  "Smith,  chairman  of  Glasgow 
Corporation  Electricity  Committee,  will  preside  for  part  of  the  day, 
and  Mr.  S.  T.  Allen.  M.I.E.E.,  Borough  Electrical  Engineer. 
Wolverhampton,  for  part.  At  present  two  Papers  are  down  for  dis- 
cussion in  this  section,  one  bv  Mr.  F.  Avton.  M.I.E.E..  on  "  Electric 
E   2  ■      ■-  ■ 


Legal   Intelligence. 

DISPUTE    OVER    ELECTRIC    CABLES. 

On  Friday,  Mr  Justice  Branson  commenced  the  hearing  of  an 
action  by  the  Enfield  Ediswan  Cable  Works,  Ltd.,  against  the 
A.  &  A.  Electrical  Company,  Ltd.,  to  recover  £2  000,  balance  of 
account  said  to  be  owing  for  electric  cables  and-wire  sold  and 
delivered  for  shipment ;  alternativeLy.  damages  for  non-acceptance 
were  asked  for. 

At  the  end  of  December,  1919,  and  the  beginning  of  Januarv. 
1920,  plaintiffs  agreed  to  sell  defendants  1  000  000  metres  single 
w-ire  1'5  sq.  mm.  insulated  cable  at  £8  per  1  000  raetres,,!ess  2^  per 
cent.,  ca.sh  against  documents,  including  packing  fur  export  and 
delivery  f.o.b.  according  to  specifications'  in  defendants'  order  of 
Deo.  31,  1919.  Plaintiffs  said  that  at  an  interview  between  repre- 
sentatives of  the  parties  in  April.  1920,  it  was  verbally  agreed 
that,  as  to  114  cases,  containing  910  900  metres,  of  the  value  of 
£7  287.  plaintiffs  should  make  delivery  to  defendants'  agents  at 
Poole  Wharf.  That  was  done,  and  defendants  had  paid  £6  000,  part 
of  the  purchase  price,  but  liad  not  paid  the  balance  for  those  goods. 

Defendnts  pleaded  that  the  goods  were  not  fit  for  their  purpose 
of  a  contract  with  Messrs.  Max  Weinberger  &  Co.,  and  they  claimed 
£1  087  damages  for  loss  of  profit. 

Mr.  Barrlngton  \A'.ard,  K.C.  (with  Mr.  Cartwright  Sharp),  for 
the  plaintiffs,  said  property  in  the  larger  part  of  the  cables  had 
passed,  and'there  he  claimed  for  price  ;  as  to  the  rest  he  claimed 
damages.  The  dispute  related  to  ordinary  electric  cable,  and  he 
suggested  that  if  there  had  not  been  a  fall  in  the  market  price 
that  litigation  would  never  have  been  begun.  The  balance  of  price 
claimed  was  £1  287.  The  price  of  the  910  900  metres  delivered  was 
£7  287,  and  they  had  received  by  arrangement  with  defendants' 
bankers  £6  000.  '  They  had,  packed  at  their  works,  another  87  000 
metres,  for  which  £696  was  claimed:  in  the  latter  case  the  court, 
he  submitted,  must  look  to  the  difference  in  price  between  the  con- 
tract price  and  the  market  price  at  the  date  of  repudiation:  There 
w.TS  a  balance  of  £16  for  a  remaining  lot  of  2000  metres.  The 
defence  raised  the  question  of  the  contract.  The  defendants  said 
the  contract  was  that  plaintiffs  should  make  the  cable  in  all  respects 
in  accordance  with  the  specification  of  tlie  Verbandes  Deutscher 
Elektrotechniker,  but  plaintiffs  said  that  specification  was  to  apply 
only  in  respect  of  thickness.  Defendants  urged  that  the  cable 
was  not  merchantable,  and  they  counter-claimed  for  the  £6  000 
and  loss  of  profits  on  the  sub-sale  :  but  loss  of  profits  on  a  re-sale 
could  not  lie  recovered  except  on  goods  sold  for  the  express  purpose 
of  fulfilling  a  particulsyr  contract ;  only  the  difference  was  recover- 
able between  the  goods  as  they  were  and  as  they  should  be.  With 
thickness  only  in  question,  defendants  tried  to  place  on  them  an 
impossible  burden,  by  insisting  on  full  accordance  with  the  V.D.E. 
specification.  All  through  the  correspondence  defendants  were  talk- 
ing only  of  thickness.  The  cable  (of  which  pieces  were  handed  in) 
was  of  copper  wire  surrounded  by  two  layers  of  vulcanised  india- 
rubber,  then  tape,  and  an  outer  Iiraiding.  Defendants,  in  their 
particulars,  sugeested  that  the  rubber  was  hard,  brittle  and  un- 
suitable, of  no  elasticity,  and  poor  mechanical  quality ;  that  the 
tape  was  of  poor  quality,  and  the  braid  insufficiently  impregnated 
with  black,  which  had  not  penetrated  properly.  Thev  said  the  per- 
centage of  rubber  was  less  than  it  should  have  been,  that  the 
percentage  weight  of  resin  was  13-8  instead  of  6  :  and  of  other 
ingredients,  including  sulphur,  73'2  instead  of  65-7,  as  required  bv 
the  V.D.E.  They  put  their  loss  of  profit  at  £1  Is.  9d.  per  1  000 
metres,  or  £1  087.  The  early  correspondence  was  emptv  of  com- 
plaints, but  strikes  were  mentioned.  Mr.  Barrington  Ward  said 
they  were  told  that  strikes  at  Amsterdam  had  delayed  delivery,  and 
Messrs.  Weinlierger  &  Company  (defendants'  customers),  who  com- 
plained of  the  qualitv.  had  refused  the  third  delivery.  He  sug- 
gested Weinberijer  &  Cortipany  did  not  find  it  convenient  to  take  up 
the  lot.  Plaintiffs  wrote  :  "  You  know  the  cable  is  equal  to  the 
sample  we  placed  before  you.''  Most  of  the  invoices  said  "  to  the 
thickness  of  the  V.D.E.":  some  "  tinned  copper  conductor  V.I.R." 
Defendants  contracted  to  sell  to  Weinberger  &  Company  cable  "  to 
the  thickness  of  the  V.D.E."  When  plaintiffs'  invoices  said  "  to 
V.D.E."  it  meant  to  V.D.E.  thickness. 

"Mb.  Albert  V.  Downton.  plaintiffs'  technical  dit-ector.  said 
there  was  a  British  engineering  standard,  and  the  1910  standard 
was  well  known.  As  to  defendants'  complaint  of  the  mechanical 
quality  of  the  cable,  he  had  to  say  that  the  Government  officials 
made  their  bending  and  elongation  tests  when  they  inspected  the 
calile.  and  the  cable  passed  the  tests.  All  defendants'  tabulated 
complaints  were  ill-founded,  except  the  statement  as  to  chemical 
composition.  Plaintiffs  had  supplied  £80  000  worth  of  that  cable 
to  the  Continent  without  complaints.  The  delivery  was  suitable 
for  general  electric  wiring  purposes  on  the  Continent.  It  would 
not  have  been  possible  to  supply  the  cable  up  to  the  V.D.E.  chemical 
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standard  at  the  price  qjioted.  As  it  was  not  according  to  an 
English  standard,  there  was  no  call  for  it  in  this  country.  A  sale, 
if  they  were  able  to  make  a  good  oire.  in  August.  1920.  might 
have  realised  £2  10s.  :  the  scrap  value  of  the  order  was  under  £1. 
The  Germans  had  been  manufacturing  for  50s.  The  (Jermans 
officially  reduced  in  their  V.D.E.  specification  for  1920  the  rubber 
percentage  to  20. 

Answering  Mr.  Patrick  Hastings,  K.C,  Mr.  Downton  said 
defendants  were  assured,  upon  the  contract.  "  the  cable  will  be 
manufactured  in  strict  accordance  with  the  V.D.E."  That  was 
safe  for  house-wiring.  The  difference  between  the  Continental  and 
English  requirements  was  that  here  a  layer  of  pure  rubber,  or  a 
pure  separator,  was  required.  His  last  report  from  the  Continent 
was  that  cable  was  to  be  bought  there  for  £2. 

Mr.  JrsTiOE  Branson  said  he  had  been  looking  at  the  per- 
centages in  the  defendants'  table  of  complaints  and  he  found  they 
totalled  113-8.     That  .•ieemed  to  be  e.xacting  a  good  deal. 

Evidence  was  given  of  the  present  eOiciency  of  the  cable  sup- 
plied for  the  order  by  Mr.  George  Pania.  who  said  he  had  taken 
several  samples  of  the  cable  in  question  and  found  all  above  V.D.E. 
thickness.  It  retained  its  elasticity  to  a  remarkable  degree;  the 
braiil  was  properly  impregnated,  and  the  cable  was  open  to  none 
of  the  complaints  defendants  brought  against   it. 

.Similar  evidence  was  given  by  Mr.  Wm.  F.  Adams,  mechanical 
and  electrical  engineer,  who  said  t-he  wire  was  distinctly  merchant- 
able.    Its  structure  under, the  magnifying  glass  was  right. 

Mr.  FREDERirK  I'l.uriE  said  tnat  he  did  not  remember  at  any 
interview  in  May  or  June,  1920,  defendants'  Mr.  Agazar  having 
rejected  the  wire  as  useless.  He  said  it  was  not  in  accord  with 
the  V.D.E.  specification,  but.  he  never  said  anything  against  its 
merchantability. 

The    Defence. 

Oil  the  question  of  contract,  Mr.  Vatrick  Hastings  suggested 
that  the  parties  were  never  at  one.  Plaintiffs  offered  wire  insulated 
with  a  layer  \ti  pure  rubber.  Defendants  ordered  high-grade 
vulcanised  rubber.  The  goods  must  be  in  strict  accordance  with 
the  (fernian  V.D.E.  specification. 

Mr.  Max  Weinberger,  whose  evidence  was  interpreted,  stated 
that  when  he  saw  the  wire  was  not  in  order  he  sent  to  the  Dutch 
Government  Office  and  had  it  tested.  He  put  in  the  written  report, 
which  .showed  that  it  was  not  in  accordance  with  the  V.D.E.  There 
was.  he  discovered,  no  market  for  that  kind  of  cable,  though  had 
it  been  in  order  he  could  easily  have  found  a  market  for  it. 

Mr.  S.  C.  Mote,  of  the  Indiarjibber,  Gutta  Peicha  &  Telegraph 
Works  Company,  Ltd.,  .said  high-grade  vulcanised  indiarubber 
would  stretch  like  a  catapult.  The  rubber  in  the  cable  supplied  was 
of  low-grade  quality,  from  his  point  of  view. 

Evidence  was  given  by  JIr.  A.  Morris,  B.Sc. ,  who  examined 
samples  of  the  cable  in  September  and  December.  1920.  The  rubber 
was  semi-perished,  and  in  a  state  that  good  quality  rubber  ought 
not  to  be  in  after  eighteen  months.  Its  mechanical  properties  w'ere 
poor.  The  proportion  of  rubber  was  264  per  cent.,  16  per  cent. 
of  which  was  resin.  The  rubber  would  only  stretch  one  and  a  half 
times  its  lencth. 

To  Mr.  Ward  :  He  said  he  agreed  that  what  he  found  16  per 
cent,  of  resin  in  was  a  mixture,  not  the  pure  rubber.  Deterioration 
would  be  greater  in  a  dry  store.  Practicany  all  the  electric  light 
cables  tested  at  Faraday  House  were  of  vulcanised  rubber,  and 
£  per  cent,  would  be  a  usual  proportion  of  resin  in  such  rubber. 

Mr.  Wm.  Henry  G.  SinPMAN,  manager  of  defendants'  firm  at 
the  time  of  the  transaction,  said  Mr.  Haskett  at  the  plaintiffs'  wrote 
to  him  confirming  a  telephone  assurance  that  the  cable  would  have 
two  layers  of  vulcanised  rubber,  which  was  in  strict  accordance 
with  the  V.D.E.  specification. 

Mr.  Bekge  R.  Agazar,  managing  director  of  defendant  com- 
pany, said  he  had  no  experience  before  of  the  sale  of  cable,  and  no 
technical  knowledge  of  cables.  They  telephoned  to  make  it  cl«?ar 
that  (he  V.D.E.  specification  was  being  followed.  Afterwards  he 
tiild  Mr.  I'lutte  candidly  that  he  thought  the  first  reason  for  Uieir 
customer's  hesitation  to  accept  was  financial,  and  due  to  fullness 
of  stocks  t  afterwards  he  said  there  were  verbal  complaints  of  the 
cable,  and  said  he  had  encountered  critici.sm  when  he  offered  it  to 
ftther  clients. 

Mr.  .IrsTirE  Branson,  in  giving  judgment,  said  thai,  while 
defendants  said  the  contract  was  for  cable  accordinc  to  the 
V.D.E.  specification,  plaintiffs  said  the  reference  to  V.D.E.  was 
taken  in  this  country  to  relate  to  the  thickness  of  the  inoculation,  and 
lo  that  alone.  He  found  some  difficulty  in  coming  to  a  conclusion 
as  to  which  of  those  contentions  was  right.  In  the  request  for  a 
quotation  appeared  the  words,  "  and  also,  if  possible,  for  Con- 
linciilal  sizes."  It  was  perfectly  clear  that  the  plaintiffs'  quotation 
was  not  intended  to  bring  in  the  V.D.E.  standard,  except  for 
thickness;  it  was  for  insulated  and  pure  rubber  to  the  thickness 
specified  in  the  V.D.E.  The  V.D.E.  also  provided  for  the  com- 
position of  the  insulating  material,  the  quality  of  the  copper,  the 
conductivity,  kc.  He  could  not  think  it  right  to  regard  the 
reference  to  V.D.E.  as  a  reference  which  would  render  it  unneces- 
sarA-  to  refer  to  tho.se  other  matters  at  all.  Letters  of  defendants 
on  the  face  of  them,  and  taken  alone,  would  look  as  though  they 
were  asking  for  the  complete  specification.  Defendants  held  up 
their  order  awaiting  the  approval  of  the  samples  and  not  for  an 
assurance  of  manufacture  in  entire  accordance  with  V.D.E. 
Defendants'  order  was  subject  to  the  same  comment  as  plaintiffs' 
reference,  that  it  did  not  refer  to  a  cable  of  a  certain  size  made 
lo  the  German  specification;  it  went  into  <lelail  as  to  what  the  cable 


was  to  be  composed  of,  and  how  it  was  to  be  made,  and  tlu'  only 
reference  to  V.D.E.  was  "  to  the  thickness  recommended  by  the 
V.D.E."  That  went  strongly  to  show  that  defendants  could  not 
have  thought  that  they  were  going  to  get  the  full  V.D.E.  specifica- 
tion. It  would  lie  ridiculous  to  refer  to  V.D.E.  as  to  thickness  only 
if  V.D.E.  was  to  cover  the  whole  manufacture.  That  order  was 
accepted,  and  as  to  extensions  in  correspondence,  which  must  be 
looked  to  if  anywhere  the  contract  stopped  .short,  he  did  not  think 
that  subsequent  letters  carried  the  matter  much  further.  He  came 
to  the  conclusion  that  the  contract  was  not  a  contract  f(jr  the  supply 
of  V.D.E.  cable,  but  a  contract  for  the  supply  of  cable  to  the 
specification  stated  in  defendants'  order  of  Dec.  31.  1919.  The  next 
point  taken  was,  supposing  that  be  so,  the  cable  did  not  answer  the 
description  at  all;  it  was  not  insulated  with  high-grade  vulcanised 
indiarubber,  but  with  rubber  which  contained  so  much  resin  as  to  be 
useless  and  far  from  merchantable,  and  was  worth  nothing  but  as 
scrap.  The  evidence  was  conflicting.  Tcm)  little  attention  was  paid  to 
the  correspondence  before  the  parties  became  convinced  that  that 
material  was.  for  one  reason  or  another,  unsaleable.  After  referring 
to  the  correspondence  and  analy.sing  the  evidence,  he  came  to  the 
conclusion  that  plaintiffs'  witnesses  were  right  when  they  said  the 
material  was  good  delivery  under  such  a  specification  as  that  con- 
tained in  the  letter  of  Dec.  31,  1919,  and  that,  upon  his  construction 
of  the  contract,  was  all  that  plaintiffs  had  contracted  to  do. 
He  thought  it  was  certainly  not  true  that  the  wire  was  not  merchant- 
able;  on  the  contrary,  the  evidence  satisfied  him  that  it  was 
merchantable.  His  Lordship  then  entered  judgment  for  plaintiffs 
for  £1  28'?  claimed,  with  costs,  with,  in  addition,  payment  for  the 
balance  at  £2,  the  price  he  fixed  for  the  purpose  "of  calculating 
damages. 

A  stay  of  execution  was  granted  with  a  view^  to 


Municipal   Accounts. 


The  accounts  of  Bedford  Electricity  Department  for  the  year 
ended  March  31,  show  revenue  £78  705,  and  working  expenses,  in- 
cluding war  bonuses,  £54  572.  leaving  gross  profit  ,£24  183,  and 
after  providing  for  interest,  instalment  of  loans,  &c.,  the  net  profit 
was  £2  139.  which  has  been  placed  to  reserve.  Total  maximum 
supply  demanded  was  3  190  kW.  Units  generated  were  6  453  650. 
and  sold  5  147  891. 

The  accounts  of  Wallasey  T-ramwavs  Department  for  the  year 
ended  March  31  show  revenue  £138  204,  compared  with  £130  239  in 
the  previous  year,  and  working  expenses,  including  war  bonus. 
£115  565  (again.st  £100  587).  Interest  required  £6  316  (£5  959). 
sinking  fund  £5  099  (£4  723),  and  instalment  of  loans  £1725 
(£1235),  and  £8  000  (£14  000)  h.is  been  Limtributed  in  aid  of 
district  rat«.  Total  revenue  per  car  mile  was  23-71d.  (21-32d.)  and 
working  exjieiises  1983(1.  (1647d.).  Passengers  carried  were 
20  806  448  (21  435  873)  and  car  miles  run  1  398  436  (1  465  595). 

The  accounts  of  Halifax  Tramways  Depart.ment  for  the  year 
ended  March  31  show  revenue  £230  302.  compared  with  £189  186  in 
the  previous  year,  and  working  expenses  £208  190  aiiainst  £162  892. 
Interest  required  £11  695  (£10  937),  sinking  fund  £10  706  (£12  758). 
and  income  tax  £329  (£1  122),  and  the  net  result  was  a  deficit  of 
£618,  compared  with  a  net  profit  of  £1  476.  Total  revenue  )ier  inr 
mile  was  25-49d.  (2146d),  and  working  expenses,  including  power, 
were  23d.  (18  48d.).  Passengers  (;jrried  were  23  823  406  (26  295  770) 
and  car  miles  run  2  168  338  (2  115  734). 

The  Bolton  elective  auditor's  report  shows  that,  though  the 
tramways  had  an  increase  of  £22  051  in  traffic  receipts  for  last 
municipal  year,  the  gross  profit  was  £29  750  less  than  in  the  previous 
year.  There  was  an  increase  of  £14  276  in  wages  of  motormen  and 
conductors  and  £28  008  on  general  repaiis  and  maintenance,  the 
total  working  expenses  jumping  from  £157  335  to  £209  890.  The 
gross  income  of  the  electricity  department  w.is  £72  961  more  and 
the  gross  profit  £26  859  more!  Capital  expenditure  wa.s  £265  898. 
compared  wMtli  £89  454. 

The  accounts  of  Bradford  Electricity  Department  for  the  year 
ended  March  31.  which  were  approved  by  the  Electricity  Committee 
on  Friday  last,  show  income  £435  692.  compared  with' £329  233  in 
the  previous  year,  working  expenses  £331  972  (against  £245  205).  and 
gross  profit  £103  720  (£84  028).  Interest  required  £55  605  (£46  179),, 
and  sinking  fund  £37  512  (C41268),  leaving  net  profit  £10  603 
(against  a  "deficit  of  £3  419).  Income  jier  unit  sold  was  l-789d. 
(1.531d.),  working  <'xpenses  w-ere  l-242d.  (1122d.),  and  capital 
charges  0-401d.  (0-425d.).  The  number  of  consumers  increased  from 
6  429  to  7  712,  and  units  .sold  were  55  683  518  (49  296  067), 

The  final  report  of  Mr.  A.  S.  Black  (who  is  leaving  Southport  for 
Ipswich)  on  the  past  year's  working  of  the  SorTiiPORT  ELECTRiriTV 
Department  states  the  gross  profit  was  £20  910  and  net  profit  £1  759, 
compared  with  £3  197  in  the  previous  year.  Interest  and  sinking 
fund  charges  were  £19151.  compaied  with  £15  622.  the  increase 
being  mainly  for  new  plant,  wliich  was  not  completed.  Total  cost  of 
production  also  rose  from  £35  798  to  £44  444.  and  running  charges 
(coal,  oil,  &c.,  and  repairs  at  works)  from  £21  403  to  £26  514.  Mr. 
Black  says  the  scheme  introduced  by  him  in  1914  has  so  far  been 
completed  th.at  the  whole  of  the  old  plant  has  been  shut  down  and 
Ijjo  town  entirely  supplied  by  the  new  plant,  which  showed  a  better 
steam  consumption  than  that  guaranteed  by  the  makers,  while  the 
coal  consumption  showed  a  greater  saving  than  the  50  per  cent,  nc 
had  estimat<'d.  Mr.  Black  recommends  that  orders  for  additional 
plant  should  be  placed  this  year,  so  as  to  be  ready  before  the  end  of 
the  summer  of  1923.  and  that  his  scheme  for  substituting  half-watt 
for  arc  lamps  for  vtiwt  lighting  should  be  proceeded  witli. 
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Electricity  Supply. 

The  Abersvchan  Spueial  Eiicjtruitv  OiHltr  was  laid  on  the  table 
of  the  House  of  Commons  on  the  19th  inst. 

Arrangements  have  been  made  by  the  Tahjarth  (Breconshire) 
Parish  Council  for  electricity  to  displace  gas  for  public  lightmg. 

Faversham  Town  Council  have  applied  for  a  loan  of  £1  000  to 
meet  the  cost  of  a  Fetter  oil  plant  installed  at  the  electricity  works. 

ElcKMANSWORTH  Urban  Council  has  appointed  a  committee  to 
consider  the  question  of  obtaining  a  supply  of  electricity  for 
the  district. 

The  North  Somerset  Electric  Supply  Company,  Ltd.,  have  in- 
creased their  charge  for  electricity  in  Portishead  and  district  to 
lOd.  per  unit. 

At  the  forthcoming  Bolton  Municipal  Elections,  Mr.  Albert 
Dawson,  electrical  engineer,  is  contesting  Astley  Bridge  Ward  in 
the  Conservative  interest. 

Th«  North  Wales  Power  &  Traction  Company  have  intimated 
to  the  Ll.indudno  Council  that  they  hope  to  supply  electricity  in 
bulk  to  the  district  from  Easter  next. 

Hfddersfield  Corporation  have  applied  for  sanction  to  a  loan 
of  £100  000  for  the  electric  suiinply  department.  Various  extensions 
of  mains  have  been  authorised  by  the  Electricity  Committee. 

In  order  to  provide  work  for  the  unemployed,  Salford  Electricity 
Committee  has  decided  to  expend  £10  000  on  certain  clearance  opera- 
tions and  other  work  in  connection  with  the  proposed  new  generating 
station. 

Nottingham  Corporation  have  received  authority  to  borrow  a 
further  sum  in  connection  with  their  super  power  station,  and  addi- 
tional work  will  be  undertaken  in  order  to  provide  work  for  the 
unemployed. 

In  connection  with  the  W.\rrington  Electric  Supply  (Extension) 
Order,  Thelxv.^ll  Rural  Council  suggest  that  electricity  be  supplied 
in  the  district  on  the  slot-meter  principle.  The  routes  of  the  pro- 
posed mains  have  been  selected. 

There  was  a  deficit,  of  £3  700  on  the  past  year's  working  of 
Wimbledon  electricity  undertaking,  and  as  a  still  greater  deficit 
is  anticipated  this  year,  the  Electricity  Committee  is  to  consider 
the  question  of  increasing  the  charges. 

SouTHPORT  Electricity  Committee  has  decided  to  reduce  electricity 
charges  by  25  per  cent,  for  the  cjuarter  ending  December  next.  It 
is  expected  that  Mr.  Edgar  Moxon,  the  new  electrical  engineer,  will 
take  up  his  duties  about  three  weeks  hence. 

At  a  recent  meeting  of  the  Darlington  Electricity  Committee  it 
was  reported  that  for  the  first  five  months  of  the  current  financial 
year  the  revenue  of  the  electricity  department  fell  £1  400  short  of 
that  received  in  the  corresponding  period  of  last  year. 

Progress  is  being  made  with  the  scheme,  prepared  by  Dr.  J.  W. 
Purves,  for  establishing  electric  supply  works  in  Teignmouth.  at 
an  estimated  cost  of  £8  000.  A  local  committee  is  assisting  in  the 
formation  of  a  company  for  carrying  out  the  project. 

Burnley  Electricity  Committee  has  approved  a  proposed  scheme 
for  the  reorganisation  of  electricity  in  the  Mid-Lanes,  district.  An 
Advisory  Board  is  to  be  set  up  to  supervise  the  co-ordination  of 
supply  in  the  neighbouring  areas.  Nelson  Council  have  also 
approved  of  the  scheme. 

Work  has  been  commenced  at  the  TiSBUKY  Mill  by  Edmundsons 
Electricity  Corporation,  w'ho  have  secured  the  fcontract  for  the  erec- 
tion of  electricity  works  at  this  place.  The  Parish  Councils  of  East 
Tisbui-v  and  Wardour  have  accepted  the  tender  of  the  local  Electric 
Supply  Company  for  street  lighting. 

The  Didcot  Trades  and  Labour  Council  have  asked  the  Walling- 
ford  Rural  Council  to  provide  a  public  lighting  scheme  for  North- 
bourne  and  Didcot.  It  is  suggested  that  the  War  Office  should 
extend  the  electric  plant  at  the  Ordnance  Depot,  and  give  a  supply 
of  current  to  the  two  parishes.  The  War  Office  have  therefore  been 
asked  for  information. 

The  Edinburgh  Electricity  Committee  has  now  decided  to  extend 
the  area  to  be  supplied  with  electricity  from  the  Portobello  station 
so  as  to  include  the  three  Lothians.  "  An  application  by  Hadding- 
ton for  inclusion  in  the  area  led  to  the  recommendation  being  made, 
and  in  due  course  the  revised  scheme  will  be  subniitfed  to  the 
Electricity  Commissioners. 

Apparently  the  Abercorn  Urban  Council  appear  to  be  frightened 
at  the  prospect  of  an  earlv  supply  of  electricity  in  the  district.  •  At 
the  council  meeting  last  week,  Mr.  J.  Games  stated  that  "  the  thin 
end  of  the  wedge  was  already  being  pushed  in  at  Newbridge  with 
regard  to  the  use  of  electricity  supplied  bv  a  private  company." 
Competition  is  feared,  for  the  chairman  of  the  Gas  Committee  said 
they  were  considering  the  question  of  "  advertising  the  advantages 
of  gas." 

In  addition  to  the  joint  scheme  of  Birmingham  Corporation  and 
the  Shropshire,  Worcestershire  and  Staffordshire  Electric  Power 
Company  for  the  South-West  Midlands  Electricity  District, 
Worcester  Corporation  have  submitted  a  scheme  designed  to  retain 
Worcester's  independence  as  a  generating  station  and  to  preserve  ^s 
far  as  possible  local  control  in  the  extension  and  administration  of 
the  undertaking.  The  joint  scheme  will  not  affect  Worcester  until 
after  1925,  and  the  Corporation  want  to  develop  their  undertaking 
as  local  requirements  demand. 


The  Electricity  Commissioners  have  submitted  to  the  Minister 
of  Transpoi-t.  for  confirmation,  the  Special  Order  authorising  the 
Midland  Electric  Light  &  Power  Company,  Ltd.,  to  supply 
electricity  in  the  parish  of  Bedworth,  in  the  rural  district  of  Foleshill 
and  the  urban  district  of  Bulkington.  Objections  are  to  be  sent  to 
the  Ministry  of  Transport  by  Nov.  5. 

More  cables  are  being  laid,  and  the  transformers  in  the  various 
parts  of  Wallasey  are  being  enlarged  in  anticipation  of  the  com- 
pletion of  the  installation  of  the  5  000  kW  set.  which  is  on  order 
for  the  Corporation.  The  demand  for  electric  current  has  lieen 
exceptionally  great,  and  is  far  more  than  was  anticipated  when 
the  present  sets  w"ere  about  to  be  installed. 

Rugby  Building  Trades  Employers'  Association  have  protested  to 
the  Urban  Council  against  the  practice  of  the  Electricity  Department 
in  competing  with  contractors  for  the  installation  of  wiring  and 
plant  on  private  property.  The  matter  has  been  referred  to  the 
Electricity  Committee,  and  the  Asswiation  has  been  asked  to 
particularise  cases  of  alleged  municipal  trading. 

Leominster  Urban  Councjl  has  consented  to  the  following  maxi- 
mum charges  for  electricity  being  inserted  in  the  Special  Order 
of  Hereford  Town  Council,  for  the  rural  area  :  Quarters  ending 
March  and  December,  any  amount  up  to  15  units,  17s.  6d.,  and 
Is.  2d.  per  unit  over  15  ;  quarters  ending  June  and  September,  up 
to  10  units,  lis.  8d.,  and  Is.  2d.  per  unit  over  10. 

The  Electricity  Commissioners  have  submitted  to  the  Minister  of 
Transport  for  confirmation  a  Special  Order  made  by  them  authorising 
the  Midland  Electric  Light  &  Power  Company,  Ltd.,  to  supply 
electricity  in  Wigston  Magna  urban  district  and  certain  parishes 
in  Blaby,  Hinckley,  and  Lutterworth  rural  districts.  Any  objec- 
tions must  be  sent  to  the  Minister  of  Transport  by  Nov.  12. 

The  Salvage  Committee  of  BiRinNGK.«i  Corporation  propose  to 
construct  new  destructor  works  at  Witton,  where  a  garage  for 
electric  vehicles  will  be  erected,  and  electric  current  will  be  pro- 
duced from  steam  obtained  from  the  burning  of  refu.se.  'The  pro- 
posed destructor  will  consist  of  eight  cells,  capable  of  dealing  with 
38  000  tons  of  refuse  per  annum,  and  the  estimated  cost  is  £100  000. 

The  Warrington  Electricity  Committee  has  been  informed  by 
the  electrical  engineer  (Mr.  F."  V.  L.  Mathias)  that  he  hopes  to  be 
able  to  commence  the  laying  of  mains  for  the  supply  of  electricity 
to  Stockton  Heath  in  about  two  months,  and  communications  are 
proceeding  with  the  Manchester  Ship  Canal  Company  with  reference 
to  carrying  the  cable  under  the  canal  bridge.  Steps  are  to  be  taken 
to  acquire  a  site  for  the  sub-station   in  West-avenue. 

The  Kingussie  Town  Council  have  decided  to  act  upon  the 
advice  of  INfr.  Newlands,  engineer-in-chief  of  the  Highland  Rail- 
way, in  regard  to  electric  supply.  The  Council  will,  therefore,  wait 
until  the  revised  Grampian  electricity  scheme  is  before  Parliament 
next  year.  Assuming  that  the  Bill  will  go  through.  Mr.  Newlands 
thinks  it  the  best  way  of  providing  electric  light  for  the  town.  The 
Council  are  to  get  in  touch  with  the  company's  engineer  on  the 
subject. 

Things  are  again  assuming  their  normal  condition  in  the  Belfast 
electric  supply  department.  The  Electricity  Committee  held  its 
first  meeting  last  week  after  the  recent  crisis,  when  the  chair- 
man (Councillor  the  Right.  Hon.  Sir  James  Johnston)  presided  over 
a  large  attendance  of  members.  The  business  included  considera- 
tion of  matters  relating  to  the  12  500  kW  turbo-alternator  for  the 
new  Harbour  power  station,  and  the  report  of  the  consultants  on 
tenders  for  additional  plant,  loans  for  mains  extensions,  service 
mains,  meters,  &c. 

A  peculiar  position  has  arisen  at  Holsworthy,  where,  owing  to  a 
dispute  with  the  Gas  and  Electric  Supply  Company,  the  Urban 
Council  recently  refused  to  continue  the  gas  lighting  because  the 
charge  (£5  10s.  per  lamp  per  annum)  was  considered  excessive.  In 
order  to  relieve  the  gloom  of  the  winter  nights  the  Council  have 
now  appealed  to  householders  who  have  electric  lights  outside  their 
houses  to  switch  on  the  light  every  night  for  the  next  few  months, 
and  at  the  end  of  the  season  the  Council  will  reimlnirse  them. for  the 
amount  of  current  used.  / 

After  much  hesitation  and  many  discussions,  Skegness  Urban 
Council  have  decided  not  to  carry  out  their  powers  to  establish 
electricity  supply.  The  powers  should  have  been  exercised  long  ago, 
but  e.xtensions  have  been  granted,  and  recently  the  Electricity 
Commissioners  intimated  that  the  powers  must  lapse  imless  the 
Council  could  furnish  reasons  for  not  embarking  upon  a  scheme. 
JTr.  C.  H.  Wordingham,  consulting  engineer,  reported  that  an  out- 
lay of  £40  000  would  be  necessitated,  and  the  Council,  taking  into 
consideration  the  heavy  outstanding  loan  charges,  felt  that  the 
further  outlay  was  not  justified,  and  therefore  the  way  is  now  open 
for  private  enterprise  to  establish  electric  supply  in  the  town. 

Owing  to  the  efficient  working  of  the  new  generating  plant, 
Londonderry  Corporation  propose  to  make  substantial  reductions 
in  the  charges  for  electric  current.  The  reductions,  which  will  vary 
from  9  per  cent,  to  37  per  cent,  for  flight,  power  and  heat,  cannot 
be  made  until  the  new  scale  is  in  operation  for  the  shipyard.  It  is 
claimed  that  the  new  rates  w'ill  be  the  lowest  in  Ireland,  and  lower 
than  those  charged  by  similar  undertakings  in  Great  Britain.  The 
new  shipyard  charges  come  into  operation  next  month,  and  if  the 
yard  avails  itself  of  the  agreement  it  could  continue  to  receive  power 
at  a  very  low  rate  until  February,  when  the  Corporation  would 
revise  the  scale  again,  so  as  to  recover  the  loss  which  the  city  would 
incur  between  November  and  February. 
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SorxHEND  Tramways  Committee  h.is  iiislponed  until  January 
further  action   on   a  proposal   to  make  an   experiment  with   trolly 

■  mnibuses.  v 

Coatbridge  Corporation  have  resolved  to  apply  for  Parliamentary 
powers  to  construct  a  light  railway  between  Baillieston  and  Coat- 
bridge, on  the  south  side  of  the  roadway. 

Bolton  Corporation  are  promoting  a  Bill  for  authority  to  extend 
(lie  tramway  system  in  various  districts,  and  to  run  motor-omnibuses 
til  Eyvrton  and  within  a  radius  of  six  miles  of  the  Town  Hall. 

Amimg  the  useful  eehemes  .suggested  for  finding  work  for  the 
unemployed  is  the  ELEfTRiFicwios  of  the  hah-way  from  London 
(Feniliurch-street)  to  Soituenp.  Thv  Midland  Railway  Company 
already  possess  the  necessary  powers. 

Blackpool  Corporation  propose  to  purchase  six  omnibuses  for 
three  suggested  mutes.  In  his  report  the  tramways-manager  (Mr. 
C.  Furness)  estimates  for  the  first  three  years  the  services  will 
show  a  deficit  of  £2  000  to  £2  500  per  niinum.  and  at  present  regular 
bus  services  cannot  be  considered  as  a  paying  proposition. 

Replying  to  Col.  Newman,  SiR  R.  House  stated  in  the  House  of 
Commons  on  Monday  that  he  understnod  that  the  electrlfication 
of  the  SfBl-RBAN  PORTIONS  of  the  TRl  XK  RAILWAYS  leading  out  of 
London  was  postponed,  not  because  the  companies  could  not  raise 
the  necessary  money,  but  because  present  prices  rendered  the  work 
unremunerative. 

In  accordance  with  the  agreement  adopted  by  the  .Joint  Indttstrial 
CofNciL  for  a  sliding  scale  based  on  the  ci)st  of  living,  TBAiMWAY 
WORKERS  for  the  first  full  pay  period  in  November  will  have  their 
wages  reduced  by  a  further  2s.  per  week,  making  a  total  reduction 
of  5s.  per  week.  For  those  under  eighteen  the  reduction  will  be 
Is.,  making  a  total  of  26.  6d.  per  week! 

In  the  "  Financial  Times  "  Mr.  Herbert  Birch  has  been  advo- 
cating the  EXTENSION  of  the  Bakerloo  Tube  Railway  from  the 
Elephant  and  Castle  to  London  Bridge  by  a  single  loop  line  via 
New  Kent-road,  Tower  Bridge-road,  Bermondsey-street,  Southwark- 
t-treet,  Somhwark  Bridge-road  and  Borough-road,  and  back  by  the 
Borough  and  South wark-street,  so  as  to  rejoin  the  present  tube  near 
St.  George's  Circus. 

Large  sections  of  the  tramway  lines  in  Belfast  have  been  lifted 
in  the  centre  of  the  city,  and  the  work  of  reconstruction  is  going 
on  fairly  well  where  it  is  most  needed.  In  consequence  of  political 
disturbances  and  the  frequent  sniping  at  the  ex-service  men 
employed  on  the  work,  it  is  necessary  to  post  detachments  of  troops 
to  protect  the  workers  at  debateable  points.  The  work  will  be 
spread  over  a  couple  of  years. 

The  four  electric  vans  introduced  by  Bath  Corporation  for  the 
collection  of  house  refuse  are  proving  highly  economical  in  opera- 
tion. The  cost  of  collection  h.is  fallen  to  6s.  6d,  per  ton,  compared 
with  lis.  2d.  per  ton  with  hoi-ge  haulage.  Mr.  D.  Edwards,  the 
city  engineer  and  surveyor,  hopes  in  time  to  dispense  entirely  with 
horse  haulage.  Each  electric  vehicle  can  collect  24  tons  of  house 
refuse  per  week,  and  it  is  anticipated  that  the  total  saving  will  be 
over  £3  000  a  year. 

The  London  Underground  Railways  have  prepared  plans  for  the 
improvement  of  their  services,  which,  if  carried  out,  would  give 
employment  to  20  000  men  for  over  two  years.  The  scheme,  which 
involves  an  e.xpenditure  of  £8  000  000,  includes  the  rebuilding  and 
widening  of  the  City  and  South  London  Railway  (at  a  cost  of 
£2  000  00C|  and  the  extension  of  the  Hampstead  Railway  from 
Colliers'  Green  to  Edgware.  The  Central  London  line  is  to  be  linked 
up  with  Richmond,  thus  giving  a  new  route  to  and  from  tlie  City 
for  Richmond  and  district,  and  the  City  and  South  London  line  is 
to  be  joined  up  with  the  Hampstead  tube  railway  between  Euston 
and  Camden  'I  own. 

An  inquiry  was  held  at  Carnarvon  last  week  by  the  Light  Rail- 
way Commissioners  (Mr.  H.  A.  Steward  .and  Mr.  A.  D.  Erskine) 
into  an  application,  made  in  November,  1914,  by  the  Portmadoc, 
Beddgelert  and  Carnarvon  Light  Railway  Company  to  revive 
certain  of  the  powers  of  the  North  Wales  Narrow  Gauge  Railway 
Company  and  of  the  Portmadoc,  Beddgelert  and  South  Snowdon 
Railway  Company  respectively  under  their  existing  Light  Railway 
Orders.  &c.  After  hearing  the  evidence,  the  Commissioners 
annoiuiced  that  they  had  decided  to  ajiprove  of  the  scheme,  with 
the  exception  of  the  portion  from  Dinas  to  Carnarvon.  As  to  that, 
they  were  of  opinion  that  the  application  did  not  cover  the  revival 

■  .f   powers   for  the  compulsory   purchase  of  land.      The  application 
niignt,  however,  Ije  amended  and  then  reconsidered  by  them. 

At  llie  last  meeting  of  Livehiool  Tramways  and  Electricity  Com- 
mittee, the  chairman  reported  on  the  effect  of  the  establishment  of 
a  2d.  minimum  tramway  fare.  During  the  first  nine  months  of 
the  year  there  had  been  an  increase  in  revenue  of  £52  027,  but  a 
decrease  of  nearlv  38  000  000  passengers.  The  respective  totals 
were  :  Pt^ceipts  £1  125  522,  and  passengers  128  898  061.  The 
prqsent  .system  of  fares  had  justified  itself,  and  the  receipts  durirfg 
the  last  three  months  not  only  covered  operating  costs,  interest 
and  sinking  fund  contributions,  but  showed  a  suffieient  surplus  to 
pay  for  renewals.  Sufficient  experience  had  been  gained  with 
sleeper  tracks  to  indicate  that  they  showed  a  clear  economy,  both 
in  capital  cost  and  yearly  maintenance  and  upkeep,  at  the  same  time 
providing   very   much   more   comfortable   riding   for   pas-sengers. 


Institution   Notes. 

The  President  :md  Council  of  the  Royal  Society  announce  that 
in  view  of  the  economic  (.oiulilinn  of  the  country  the  anniversary 
dinner  of  the  Society  will  not  be  held  this  year. 

The  first  dinner  of  the  session  of  the  Dynamicables  will  be  held  at 
the  Engineers'  Club,  Coventry-street,  London,  W-. ,  on  Wednesday, 
Nov.  2,  at  7.30  p.m.,  Mr.  J.  S.  Highfield  being  in  the  chair. 

The  annual  dinner  of  the  Association  of  Consi'Lting  Engineers, 
which  was  pustpoiied  in  the  spring  owing  to  the  co;«l  strike,  will 
now  be  held  on  Nov.  24  at.  the  Engineers'  Club,  Coventry-street,  W. 

The  meetings  of  tlie  Rontcen  Society  during  the  coming  session 
will  be  held  in  the  building  of  the  Institution  of  Electrical  Engineers 
on  the  first  Tuesday  of  each  month  (except  January  and  June)  at 
8.15  p.m.,  the  first  meeting  being  held  on  'Tuesday,  5lov.  1. 

The  opening  meeting  of  the  1921-1922  Session  of  the  Institution 
of  Electrical  Engineers  will  take  place  on  Thursday,  Nov.  3,  at 
6  p.m.,  in  the  Lecture  Theatre  of  the  Institution,  when  Mr.  J.  S. 
Highfield  will  deliver  his  inaugural  address,  and  the  premiums  for 
last  session's  Papers  will  be  presented. 

The  annual  dinner  of  the  Faraday  House  Old  Students'  Associa- 
tion was  held  at  the  Holborn  Restaurant  on  the  21st  inst.,  Mr.  C.  C. 
Paterson.  O.B.E.,  the  president  of  the  association,  being  in  the 
chair.  The  toast  of  "  Faraday  House  and  its  Old  Students  "  was 
proposed  bv  Mr.  L.  B.  Atkinson  and  replied  to  by  Dr.  Alex. 
Russell.  Mr.  Partridge,  who  proposed  "  The  Guests  "  in  a  happv 
speech,  said  that  the  industry  had  not  yet  fully  recognised  the  debt 
it  was  under  to  Dr.  S.  Z.  de  Ferranti  ifor  his  invaluable  pioneering 
work  in  the  early  days.  The  toast  was  replied  to  by  Dr,  Ferranti 
and  Sir  John  Snell. 

The  Engineering  Group  of  the  Society  of  Chemical  Industry 
w-ill  hold  a  meeting  at  the  Manchester  School  of  Technology  on 
Nov.  4.  when  a  Paper  on  "  Electrical  Precipitation  "  will  be  read  by 
Dr.  H.  J.  Bush.  The  P.aper  will  give  a  brief  historical  account  of 
the  origin  and  progress  of  the  Cottrell  electrical  precipitation  pro- 
cess, and  describe  the  fundamental  electrical  phenomena  involved. 
The  bulk  of  the  Paper,  however,  will  be  devoted  to  examples  taken 
from  actual  practice,  showing  the  modifications  of  the  original 
apparatus  necessitated  by  particular  conditions.  The  Group  will 
also  hold  a  meeting  on  Nov.  22  at  the  Institution  of  Electrical 
Engineers,  London,  when  Mr.  J.  H.  West  will  read  a  Paper  on 
"  The  Claude  Synthetic  Ammonia  Process  and  Plant." 

At  the  meeting  of  the  Post  Office  Telephone  and  Telegraph 
Society  of  London  last  week,  the  chairman  (Mr.  F.  J.  Brown) 
gavo  an  interesting  account  of  the  history  and  development  of  the 
cable  system  of  the  Empire.  He  described  the  exploit  of  diverting 
the  German  cables  between  Eiiulen  and  New  York  to  Penzance  and 
Halifax  (Nova  Scotia),  .md  he  said  the  average  weeklv  load  on 
these  cables  was  now  230  000  to  240  000  words.  The  first  'station  of 
the  Imperial  chain  (Lea-field)  had  been  completed,  and  the  station  at 
Cairo  would  be  finished  about  the  end  of  the  year.  Two  further 
stations  were  to  be  erected  in  England  and  Egypt,  and  would  form 
the  first  link  of  a  chain  to  India,  Singapore,  and  Hong  Kong.  and. 
ultimately,  communication  would  be  established  with  Australia.  It 
was  also  proposed  to  establish  a  further  station  in  England  for 
coir.miMiic.ition  with  Canada.  The  Committee  of  Experts- who 
■were  planning  the  Imperial  stations  would  complete  their  work  next 
month,  and  it  was  then  anticipated  that  the  work  of  reconstruction 
would  be  pressed  forward  by  the  Po.stmaster-General  with  dispatch. 

It  will  be  recalled  that  in  August,  1920,  the  British  Engineering 
Standards  Association  issued  a  new  list  of  British  Standard  rolled 
steel  sections  for  structural  purpo.ses,  which  contained  particulars 
of  the  dimensions  of  the  sections  with  their  areas  and  weights,  but 
there  were  no  details  of  the  geometrical  properties,  such  as  the 
moments  of  inertia.  The  Associ.ition  has  now  i.ssued  these  latter 
for  the  beams  and  channels,  and  they  should  prove  of  value  to 
users  and  manufacturers,  as  they  supply  authoritative  figures,  which 
would  otherwise  have  to  be  calculated  independently.  In  addition 
to  giving  the  dimensions  and  properties  in  British  units,  tables 
have  been  added  .showing  their  metric  equivalents.  In  the  new- 
list,  the  symbol  "  J  "  has  been  adopted  for  the  moment  of  inertia, 
and  the  term  "  modulus  of  .section  "  has  been  substituted  for 
"  moment  of  resistance,"  the  symbol  "  Z  "  being  adopted  in  place 
of  "  R."  which  was  formerly  used.  The  new  publication  (Report 
No.  4-1921)  can  be  obtained  from  the  offices  of  the  Association  J28. 
'Victoria-street,  S>W.  1),  or  from  Messrs.  Cro.sby,  Lockwood  &  Son. 
price  Is.  2d.,  post  free. 

The  newly-formed  Loughborough  Graduates'  Branch  of  the 
Institution  of  Automobile  Engineers  held  their  first  meeting  on 
the  10th  inst.,  when  a  valuable  Paper  was  given  on  "Efficiency 
Tests  of  a  Six-cylinder  Aero  Engine,"  by  Mr.  W.  P.  Johnson, 
the  president  of  the  Institution  being  in  the  chair.  The  attendance 
amounted  to  107,  which  gives  promise  that  the  new  branch  will  be 
a  most  active  one. 

On  the  19th  inst.  two  important  Papers  were  read  at  01ym{)ia  on 
the  subject  of  the  agricultural  tractor,  at  a  conference  convened 
by  the  Institution.  Mr.  E.  H.  Arnott  read  a  Paper  on  "  The  Scope 
of  the  Motor  Tractor  Industry  and  some  Notes  on  Tractor  Design," 
followed  by  n  Paper  bv  Messrs.  H.  Scott  Hall  and  H.  G.  Burford 
on  "  The  Agrimotor — Present  Failings  and  Future  Prospects,"  and 
flie  discussion  which  ensued  elicited  a  vast  amount  of  most  useful 
information.  On  Thursday,  the  20th  in,st.,  Mr.  W.  D.  Williamson 
read  an  interesting  Paper  in  regard  to  the  various  devices  available 
for  loading  and  unloading  commercial  vehicles,  with  a  view  i-o 
reducing  terminal  delays. 
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Miscellaneous. 

As  tlie  result  of  a  burglary  at  the  Belfast  offices  of  the  British 
Insulated  &  Helsby  Cables  nn  the  18th  inst.,  about  £200  worth 
of  electric  wire,  flexibies,  &c,  was  stolen. 

Two  of  George  Ellison's  employees  (Smith  and  Spate)  have  been 
selected  to  represent  the  Birmingham  and  Districts  Worlis  Amateur 
Football  Association  in  their  match  against  the  Victoria  League  on 
Nov.  5.     Mr.  Smith  will  captain  the  team. 

The  ballot  of  the  men  employed  in  the  engineering  and  ship- 
building INDUSTRIES  on  the  withdrawal  of  the  war  bonus  closed  on 
Wednesday,  but  the  result  will  not  be  made  known  until  this  after- 
noon. It  has,  however,  leaked  out  that  the  voting  in  the  north 
shows  a  majority  of  almost  two  to  one  in  favour  of  accepting  the 
reductions. 

A  conference  on  coal  saving,  more  particularly  as  it  applies  to 
colliery  and  industrial  works,  is  to  take  place  at  Cardiff  on  Nov,  17, 
under  the  auspices  of  the  South  Wales  Institute  of  Engineers. 
In  connection  with  it  there  is  to  be  an  exhibition  of  fuel-saving 
appliances,  to  which  makers  of  all  such  devices  are  invited  to 
send  exhibits. 

The  members  of  the  Blackpool  Electricity  and  Tramway 
EirpLOYEEs'  Institute  had  their  annual  social  on  the  20tb  inst.,  Mr. 
C.  Furness,  general  manager,  presiding.  The  Lum"5  silver  cup  for 
inter-departmental  competition  was  won  by  E.  and  T.  team. 
Several  medals  and  awards  were  given  in  connection  with  the 
institute  handicaps. 

The  fifth  of  the  series  of  industriai,  lectures,  organised  by  the 
Industrial  League  and  Council,  will  be  given  at  Caxton  Hall. 
_S.W.  1,  on  Wednesday.  Nov.  2,  at  7.30  p.m.,  when  Mr.  E.  C.  de 
Segmido,  A.M.I.C.E.,  will  speak  on  "Ability  as  a  Factor  in  the 
Production  of  Wealth."  The  gathering  is  to  be  presided  over  by 
Ml-.  John  Ames,  General  Secretary  of  the  League. 

The  first  Ahchtb.\ld  Dawnay  ScHOLARSinp  in  Civil  Engineering 
has  been  awarded  by  the  London  County  Council  to  a  student  who. 
starting  his  studies  at  an  elementary  school,  subsequently  proceeded 
to  a  secondary  school  by  means  of  a  county  scholarship.  With  the 
aid  of  the  new  scholarship  he  will  now^  be  able  to  concentrate  on  the 
study  of  civil  engineering.  The  next  award  W'ill  be,  made  about 
May,  1922,  and  applications  should  be  addressed  to  the  Education 
Officer  (T2a).  New  County  Hall,  S.E.  1. 

At  Newcastle-on-Tyne  on  Saturday  Dr.  H.  Stroud,  Professor  of 
Physics  at  the  Ai-mstrong  College,  delivered  an  interesting  poput,ar 
lecture  on  "  Electricity  in  the  Home."  After  referring  to  the 
wasteful  use  of  coal  and  to  the  deleterious  effects  of  smoke.  Dr. 
Stroud  advocated  the  employment  of  electricity  on  the  ground* 
that  it  is  cleanly,  noiseless,  odourless,  and  labour  and  expensf 
saving.  He  praised  the  work  of  the  B.E.D.A.  in  connection  with 
the  development  of  the  use  of  electricity  in  modern  houses. 

The  Board  of  Trade  returns  of  advances  made,  and  guarantees 
give  1  under  the  Overseas  Trade  (Credits  and  Insurance)  Act, 
1920,  and  the  Amendment  Act  of  1921,  states  that  the  advances 
actually  made  from  July  1  to  Sept.  30.  1921,  for  Finland.  Baltic 
Provinces,  Poland,  Czecho-Slovakia,  Yugo-Slavia,  Roumania,  Bul- 
garia, and  AM.stria  amounted  to  £316  661  14s.  5d.,  making  a  total 
from  September,  1919,  to  Sept.  30,  1921.  of  £1  276  029  12s.  6d.  The 
applications  for  advances  sanctioned  between  Julv  and  September 
were  £63  646.  making  a  total  of  £2  706  380  15s.  6d."  The  amount  of 
the  guarantees  actually  given  from  June  to  Sept.  30,  1921,  for 
Australia,  New  Zealand,  Cyprus.  Roumania,  Yugo-Slavia.  and 
Hungary  was  £43  961  19s.  7d;,  and  the  applications  for  guarantees 
sanctioned  totalled  £221  672  lis.  2d. 

What  is  alleged  to  be  the  arbitrarj-  reduction  in  the  wages  of  the 
maintenance  WORKERS  of  the  Manchester  Corporation  led  to  a 
strike  on  Friday  last,  and  on  Monday  tlie  men  employed  at  the 
Stuart-street  and  Dickinson-street  electricity  stations  came  out,  so 
that  nearly  all  the  maintenance  workers,  who  number  about  800  are 
on  strike.  The  men  are  employed  in  the  electricity,  gas  and  tram- 
ways departments,  and  are  engaged  largely  on  repair  work,  but  they 
mclude  the  brakesmen  of  the  tramwavs  department.  The  cause  of 
complaint  is  that  the  reduction  of  2d',  an  hour  for  skilled  w^orkers 
and  lid.  an  hour  for  unskilled  men  was  announced  without  any  con- 
sultation with  the  unions  whose  members  are  affected.  The"  Lord 
Mayor  has  been  approached,  and  a  meeting  between  the  men'.s 
leaders  and  the  Workmen  Special  Committee  which  recommended 
the  reduction  has  been  arranged. 

At  its  meeting  last  week  the  Senate  of  the  University  of  London 
considered  a  letter  from  the  London  Countv  Council  suggestinn^ 
that  the  claims  of  the  Holland  Park  estate  to"  be  the  future  site  of 
the  University  be  thoroughly  examined  before  any  further  steps  arc 
taken  m  the  matter  of  the  Bloomsburv  6chem"e.  In  replv,  the 
Senate  point  out  that  they  accepted  the  gift  of  the  Bloomsbu'ry  site 
largely  on  the  strength  of  the  approval  of  and  promise  of  support  by 
the  Council,  which  had  undertaken  to  consider  a  gi'ant  not  exceeding 
one-third  of  a  million' pounds  in  the  event  of  acceptance.  A  portion 
of  the  Bloomsbury  .site  is  alrea  ly  occupied  by  a  University  building, 
the  Institute  of  Historical  Research,  and  under  the  circumstances 
the  question  of  site  can  hardly  be  reopened  on  the  initiative  of  the 
Senate,  but,  should  the  Government  wish  to  explore  the  possibi- 
lities of  the  Holland  Park  site,  or  any  other  site,  in  conjunction 
with  the  University,  the  Senate,  would  be  prepared  to  co-operate 
with  the  Government  for  that  purpose. 


Personal  and  Appointments. 

Mr.  W.  M.  Mtlnes,  of  Coventry,  lias  been  appointed  manager  of 
the  Wigan  Corporation   Tramways, 

Mr.  a.  C.  Menzies,  B.A.,  has  been  appointed  an  assistant 
lecturer  in  physics  at  the  University  of  Leeds. 

Mr.  W.  a.  Toppin,  assistant  manager  of  the  Chesterfield  Elec- 
tricity and  Tramways  Department,  has  resigned. 

Prof.  A.  H.  Barker  will  be  president  of  the  Institution  of 
He.atinc;  and  Ventilating  Engineers  for  next  year. 

Mr.  A.  C.  Wei.bourne,  of  Barton-on-Humber,  has  been  appointed 
a.ssistant  engineer  at  Holmfirth  Council's  electricity  works. 

Mr.  G.  T.  Milne  has  been  appointed  Senior  Trade  Commissioner 
in  Canada  and  Newfoundland  in  succession  to  Capt.  Edwards,  who 
recently  resigned. 

Mr.  J.  W.  Nicholson.  M.A.,  D.Sc,  F.R.S.,  has  been  appointed  to/ 
a  War  Memorial  fellowship  as  tutor  in  the  mathematics  and  physics 
department  at  Balliol  College,  Oxford. 

We  are  glad  to  be  able  to  announce  that  Sir  Robert  Hadfield, 
who  underwent  a  slight  operation  on  the  16th  inst.  at  a  nursing 
home  in  London,  is  making  satisfactory  progress. 

Major  A.  A.  J.\yne,  D.S.O.,  O.B.E.,  M.C.,  Assistant  Inspector  of 
Telegraph  and  Telephone  Traffic  at  the  G.P.O.,  London,  has  been 
promoted  to  Controller  of  the  Edinburgh  Telegraph  Office. 

Mr.  F.  M.  Niciioll.  deputy  general  manager  of  the  Tasmanian 
Government's  Hydro-Electric  Department,  has  been  appointed  to 
the  newly-created  post  of  business  manager  to  Launceston  Council. 

Mr.  Thomas  R.  Whitehead,  manager  of  the  Coventry  Cor- 
poration Tramways,  who  has  completed  twenty-five  years'  service, 
has  been  presented  by  the  Tramways  Committee  with  an  inscribed 
silver  fruit  dish. 

The  Finance  Committee  of  the  Federation  of  British  Industries 
report  with  regi'et  that  Mr.  Edmund  L.  Hill  has  resigned  his  posi- 
tion as  general  secretary.  The  work  of  the  general  secretary  will 
be  divided  among  various  departments  of  the  Federation,  and  Mr. 
B.  L,  Walker  has  been  appointed  secretary. 

Me.  R.  W,  Hayman.  A.M.I.E.E.,  manager  of  the  export  depart- 
ment of  Simplex  Conduits,  Ltd.,  paid  a  visit  to  South  Africa  in 
the  early  part  of  the  year  to  investigate  the  possibility  of  increased 
business".  So  satisfactory  were  the  results  that  Mr.  Hayman  is 
returning  in  charge  of  the  Simplex  permanent  interests  throughout 
the  Union,  '' 

The  following  appointments  have  been  made  at  the  Victoria 
University  OF  Manchester: — Mr.  J.  S.  Wrigley,  B.Sc,  Assistant 
Lecturer  in  Engineering:  Jlr.  J.  H.  Blackaby,  B.Sc,  Assistant 
Lecturer  in  Phvsics  :  Mr.  Arthur  Adamson.  M.Se.Tech.,  A.R.C.S., 
Lecturer  in  Physics;  Mr.  H.  N.  Mercer,  B.Sc,  M.A.,  Assistant 
Lecturer  in  Physics  in  the  Faculty  of  Technology. 

Mr.  J.  HoUingsworth  has  resigned  his  lectureship  in  electrical 
engineering,  and  Mr.  A.  Ferguson  his  lectm-eship  in  physics. 

Mr.  G.  W.  Spencer  Hawes  informs  us  that  there  are  several 
errors  in  a  note  which  has  appeared  in  the  Press  in  regard  to  the 
personnel  of  the  staff  at  the  Guildford  Corporation  Electricity 
Works,  which  have  been  taken  over  recently  from  the  Guildford 
Electricity  Supply  Company,  Ltd.  Mr.  Hawes  personally  (and  not 
the  firm  of  May'  &  Hawes")  is  consulting  engineer  to  the  Corpora- 
tion. Mr.  W.  E.  Affleck,  on  Mr.  Hawes'  recommendation,  has 
been  appointed  Corporation  electrical  engineer.  Jlr.  Affleck  was  not, 
assistant  to  Mr.  Alderton  up  to  the  time  of  his  (Mr.  Affleck's) 
appointment,  but  had  left  some  time  previously.  Mr.  Hawes  has 
not  taken  the  place  of  either  Mr.  Alderton  or  :Mr.  Affleck  as  manager, 
but  Mr.   Affleck  is  at  present  working  under  his  direction. 

Telegraph   and   Telephone   Notes. 

The  Belgian  Nord  Railway  Company  is  experimenting  with  a 
new  signal  system  by  which  the  chief  of  the  train  service  organisa- 
tion communicat  :-s  w"ith  the  signal  cabins  by  wireless  telephone. 

Since  the  opening  of  the  "  Toll  "  Telephone  Exchange  on 
Sept.  17.  the  records  show  that  only  about  5  per  cent,  of  the"  total 
calls  made  throughout  the  day  in  London  fail  to  secure  immediate 
connection  and  have  to  be  booked  for  completion  later.  The  average 
number  of  outgoing  calls  is  5  000  dailv.  and  the  incoming  traffic 
reaches  about  6  000  calls  per  day.  Some-5  000  calls  are  still  being 
passed  daily  by  telephone  users  to  "Trunks,"  whereas  the  wanted 
numbers  are  "within  the  "  Toll  "  area.  It  is  announced  that 
Edgware  is  henceforth  witliin  the  London  telephone  area,  and 
London  subscribers  can  secure  connection  to  Edgware  subscribers 
dii-ect  from  their  own  exchange. 

The  P.  &  0.  steamer  "  Baradine,"  which  is  reported  from  Cape 
Town  to  have  received  Press  bulletins  throughout  her  entire  voyage 
from  England,  is  fitted  with  receiving  apparatus  employing  a  single 
Marconi  four-electrode  valve,  and  not  with  gear  using  three- 
electrode  valves  as  suggested  by  the  widely-published  cablegram. 
The  Marconi  four-elecfrode  valve,  as  employed  in  the  new  type  of 
marine  receiver,  performs  all  the  functions  hitherto  associated  with 
the  use  of  at  least  three  valves  of  earlier  type,  and  has  also  a 
degree  of  sensitiveness  to  distant  signals  similar  to  that  secured  by 
the  employment  of  three  or  more  three-electrode  valves.  This 
sensitiveness  is  oombined  with  the  advantages  of  operation  and  main- 
tenance which  naturally  follow  a  reduction  in  the  number  of  essential 
parts. 
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Companies'  Reports,  &c. 

Maj.ii  Clias.  Milclivll  lla^  1h>«.mi  app.-iiHt-,!  a  tliiector  of  Sir  W.  G. 
Akmstkonc.  WiiiTWOKTic  &  CoMrANV,  Ltd. 

The  C.M.ctTTA  Electric  Scppi.y  Corporation.  Ltd.,  has  declared 
a  half-vearly  dividend  i>f  8  per  tent.,  less  tax,  payable  Nov.  16. 

The  directors  of  Marshall,  Sons  &  Company,  Ltd.,  announce  that 
they  Itave  decided  not.  to  pay  an  interim  dividend  on  the  ordinary 
shares. 

An  interim  dividend  of  Is.  per  share  has  been  declared  by  the 
directors  of  Callender's  Cable  &  Construction  Company.  Ltd., 
payable  Nov.  2. 

The  directore  of  Babcock  &  Wilcox.  Ltd.,  have  declared  a  divi- 
dend of  7  per  cent,  (tax  free)  for  the  half-year  ended  June  30,  the 
same  as  in  1920. 

The  directors  of  the  Auckland  Electric  Tramways  Company, 
Ltd..  have  declared  a  dividend  of  5i  per  cent,  (tax  free)  on  the 
ordinary  shares  for  the  past  year,  carrying  forw.xrd  £8  491. 

The  directors  of  the  Montevideo  Telephone  Company.  Ltd.,  have 
declared  a  final  dividend  of  5  per  cent,  (tax  free)  for  the  year 
ended  July  31.  making  8  per  cent,  for  the  year,  as  in  the  previous 
year. 

The  Montreal  Light,  Heat  and  Power  Consolidated  Company 
has  declared  a  dividend  of  $1.25  per  share,  payable  Nov.  15.  The 
Montreal  Licht,  He.\t  and  Power  Company  has  also  declared  a 
dividend  of  §2  per  share. 

The  revenue  of  the  West  African  Telegraph  Company,  Ltd..  for 
the  year  1920  was  £73  451,  and  total  expenses  were  £101  088.  show- 
ing a  loss  of  £27  636.  After  providing  £181  for  income  tax  and 
alluvvinix  ftn-  £1039  brought  forward,  the  debit  balance  is  £26  777, 
which  has  Vieen  <harged  against  general  reserve. 

The  profit  of  Herbert  Morris,  Ltd.,  for  the  year  ended  July  30 
was  £70  878  (against  £121  266  in  previous  year),  to  which  is  added 
£8  675,  being  dividends  from  investments,  &c..  and  £19  663  brought 
forward,  making  £99  216.  A  final  dividend  of  6^  per  cent,  on  the 
ordinarv  shares  is  proposed,  making  10  per  cent,  (tax  free)  for  the 
year  (as  in  1920).  The  sum  of  £25  000  (against  £100  000)  has  been 
placed  to  reserve,  and  £20  294  carried  forward. 

The  directors'  report  of  the  Electric  Supply  Company  of 
VriTORiA,  Ltd.,  for  the  year  ended  March  31,  1921,  states  that  the 
lamps  connected  were  312  520,  compared  with  268  544  in  1920;  the 
passengers  carried  on  the  tramwavs  were  6  096  269  (againvst 
5  316  136);  the  revenue  was  £124  994  (against  £105  053),  the  ex- 
pendiiure  was  £85  295  (against  £69  712),  and  the  gross  profit 
£39  699  (again.st  £35  341),  leaving  £35  825,  with  £32  604  brought 
forward,  and  after  deducting  debenture  interest,  redemption,  &c. 
(£14  343).  the  balance  is  £54  085.  The  directors  propose  to  pay  on 
account  of  arrears  of  preference  dividend  £10  500,  and  to  carry 
forward  £43  585. 

At  the  recent  annual  meeting  of  the  Aluminium  Corporation. 
Ltd.,  the  chairman  (Mr.  K.  M.  Clark)  reported  that  the  company 
had  been  able  to  secure  sufficient  orders  to  keep  the  rolling  mill 
working  full  time.  Their  company,  with  the  North  Wales  Power 
and  Traction  Company,  had  been  intensified  during  the  year,  and 
to  that  undertaking  a  large  portion  of  the  electricity  produced 
would  ultimately  \ye  .sold.  In  that  way  the  board  believed  th<it  an 
arrangement  had  l)een  made  which  would  ))lace  the  Corporation  in 
a  position  of  independence  as  regards  the  aluminium  market  and 
insure  a  more  profitable  use  of  the  energy.  The  North  Wales 
Company  were  the  authorised  distributors  of  electric  energy'  in  the 
North  Wales  and  Chester  district,  and  the  joint  working  of  the  two 
companies  would  have  satisfactory  results.  The  directors  were 
satisfied  that  the  profits  for  1920  justified  the  payment  of  the 
preference  dividend.  The  meeting  was  adjourned  until  the  board 
are  in  a  position  to  submit  accounts. 


New   Companies. 

The  following  list  is  coni|iiled  from  information  supplied  by 
Messrs.  .Jordan  &  Sons.  Llil..  comnanv  registration  agents,  116 
and  117.  Chancery-lane.  London.  W.C.  2. 

.\li,en's  IRksilieni  Wiceel.  Lid.  (177  1841,  43,  James-street, 
Cardiff.  Registered  October  8.  To  acquire  patents  and  turn  same 
to  account.     Nominal  capital  tl(X),  in  £1  shares.     Private  company. 

'•A.  0."  Reflector  Co>ipanv.  Ltd.  (177  345).  18a.  Leinster- 
terrace,  W.  Registered  October  19.  Manufacturers  of  light 
reflectors  and  diflusers.  Nominal  capital.  £3  OCX),  in  £1  shares. 
Directors  :  C.  H.  Kcane.  F.  W.  Stevenson  and  S.  J.  Frost.  Private 
company. 

Broadbents  Patents  Company  (Soutiiport).  Ltd.  (177  273),  7b, 
King-street,  Southporl.  Registered  October  14.  Electricians. 
Nominal  capital.  £2  000,  in  1000  preference  and  1000  ordinary 
shares  of  £1  each.  Directors  :  D.  L.  J.  Broadbenl  and  G.  W. 
Teague.     Private  compaiiv 

Burners  (1921)  Ltd.  (177  333).  Registered  Octoljcr  18.  Manu- 
facturers of  gas  burners,  gas  fittings,  electric  fittings,  &c.  Nominal 
capital.  £3  000. in  £1  shares.  Directors  :  J.  S.  Burgoyne  ami  A.  J. 
Kingdon  (Suffolk  House,  Laurence  Pountney-hill,  E.C.  4).  Private 
company. 

CEscii,  Ltd.  (177  314).  Registered  October  17.  To  acquire  busi- 
ness of  the  Commercial  Electrical  Supplies  Company  and  carry  on 
business  of  electricians.  Nominal  capital.  £6  OCX),  in  £1  shares. 
Directors:  A.  H.  Smith  (13.  Station-road,  Pcnarth)  and  O.  W. 
Matthew.     Private  company. 


Davis  Elkithical  Company  Ltd.  (177  301).  6,  Warwick-court, 
Gray's  Inn,  W.C.  Registered  October  15.  Dealers  in  and  manu- 
facturers of  gas  and  electric  light  and  lieating  and  other  apparatus. 
N<miinal  capital.  £1  000,  in  £1  shares.  Directors  ;  J.  Davis  and 
Madge  Davis      Private  company. 

Edward  Dewhuhst,  Ltd.  (177  199),  16,  Mount-street,  Preston, 
Lancaster.  Registered  October  10.  To  acquire' and  carry  on  busi- . 
ness  of  electrician  and  mechanical  engineer,  being  the  business  lately 
carried  on  by  the  late  Edward  Dewhur.st.  at  14  to  26,  Mount-street, 
and  Theatre-street.  Preston.  Nominal  capital,  £20  000,  in  £X 
shares.  Directors  :  .J.  C.  Rhodes,  E.  G.  Dewhurst,  R.  A.  Dewhurst, 
A.  A.  S.  Roscoe,  and  J.  E.  Eaves.     Private  company. 

Hampstead  Electrical  Company,  Ltd.  (177  252),  355,  Finchley- 
road,  Hampstead,  N.W.  Registered  October  13.  Electrical  and 
general  engineers.  Nominal  capital  .£1  000,  in  £1  shares.  Private 
companv. 

Moore  &  Barker,  Ltd.  (177  243).  Registered  October  13.  To 
acquire  business  of  dealers  in  electrical  goods,  now  carried  on  at 
13,  North  John-street,  Liverpool.  Nominal  capital.  £1  500,  in 
1  300  preference  and  200  ordinary  shares  of  £1  each.  Private 
compmy. 

Technical  and  Electrotechnical  Wholesale  Trade,  Amsterdam, 
Ltd.  (Telga  Ltd.)  (2  017f),  4,  Union-place,  Wells-street,  Oxford- 
street.  W.  1.  Registered  October  15.  Incorporated  in  Holland. 
To  trade  in  electrotechnical  machinery  and  requisites  in  metal  goods, 
and  in  all  the  products  of  technical  industry.  Nominal  capital, 
FlOO  000.  in  shares  of  Fl  000  each.  Name  of  person  authorised  to 
accept  service,  Eugene  Cecil  Beman,  4,  Uiiion-pla>e,  Wells-street, 
Oxford-street,  W.   1.    (Sales  Manager).     Private  company. 

COMPANY    LIMITED    BY    GUARANTEE. 

lNDrsTRi.\L  League  and  Council.  (177  151).  82.  Victoria-.street, 
Westminster,  S.W.  Registered  October  5.  To  promote  British 
Home  and  Ovei'seas  Dominions  and  foreign  trade  and  commerce. 
Every  member  to  contribute  a  sum  not  exceeding  5s.  each. 
Directors:  Viscount  Burnham,  G.  H.  Roberts.  M.P.,  Sir  W.  J. 
Peakemason,  Bart..  H.  Hirst,  R.  Young,  M.P.,  H.  Ccholev.  and 
(t.  Lathan.  

Obituary. 

The  death  occurred  suddenly,  at  Aden  wireless  station,  on  the 
16th  insf.,  of  Lieut.-Commander  Richard  W.  I'niacke  Bayly. 

The  death  is  announced  of  Ald.  .Jas.  Fielding,  joint  managing 
director  of  Messs.  Fielding  &  Piatt.  Ltd.,  engineers,  Gloucester. 
^Ir.  Fielding,  who  was  seventy-five  years  of  age,  served  on  the 
Gloucester  City  Council  for  many  years. 

Wo  regret  to  record  the  death  on  the  25th  inst.  of  Senator 
Frederic  Nicholls,  president  of  the  Canadian  General  Electric 
Company.  He  was  born  in  England  in  1856.  and  received  some  of 
his  education  at  Stuttgart,  but  he  went  to  Canada  before  be  was 
eighteen  years  of  age.  For  seven  years  he  was  secretary  of  the  Cana- 
dian Manufacturers'  Association,  and  he  also  owned  and  edited  the 
"  Canadian  Manufacturer."  When  the  Canadian  General  Electric 
Company  was  established  he  became  associated  with  it,  but  before 
that  time  he  had  organised  the  first  electric  supply  company  in 
Canada,  the  Toronto  Incandescent  Electric  Light  Company.  In 
1896  he  was  elected  president  of  the  National  Electric  Light  Asso- 
ciation of  America,  and  in  1917  he  was  appointed  to  the  Senate.  Mr. 
Nicholls  was  also  associated  with  the  Canadian  Foundry  Company. 
AUis-Chalmers  Company,  Dominion  Iron  and  Steel  Company, 
Toronto  and  Niagara  Power  Company,  Toronto  Railway  Company, 
the  Great  North-Western  Telegraph  "Company,  as  well  as  various 
other  commercial  and  industrial  enterprises. 


Business   Items,  &c. 


electrical 


Mr.    Thomas    Llovd    has    coinnieiiced    business    as 
engineer  at  9,   Lumley -street,  tirangemouth,   Scotland. 

The  offices  of  the  Northvvodd  Electric  Light  &  Power  Company, 
Ltd.,  are  now  at  2,  Eastbury-road,  Northwood,  Middlesex. 

Me-ssrs.  T.  Twist  &  Son,  electrical  engineers  and  contractors, 
have  removed  to  Britanuia-chambcrs,  George-street,  St,   Helens. 

An  order  for  the  compulsory  winding  up  of  the  Maxim  Lamp 
Works,  Ltd..  has  been  made  by  Mr.  Justice  Astbury.  on  the 
petition  of  Carl  Quitmann. 

The  Salcombe  Motor  &  Engineering  Company,  Ltd..  have 
opened  a  branch  of  their  electrical  department  in  Rock-road,  Tor 
quay,  with  Mr.  W.  Lawrence  as  manager. 

The  address  of  the  Newcastle  branch  of  Simplex  Conduits, 
Ltd.,  is  now  at  72.  St.  Mary's-place,  .and  the  branch  remains  under 
the  management  of  Mr.  A.  G.  Robson.  The  telephone  number  anil 
telegraphic  address  al.so  remain  the  same,  i.e..  Central  2  615  and 
Simplex.  Newcastle-oii-Tyne.  respectively. 

The  business  of  the  Hotpoint  Electric  Appliance  Company, 
Ltd.,  has  been  transferred  to  more  commodious  premises  at  21, 
Beriiers-street,  Oxford-street.  London,  W.  1.  Extensive  show., 
rooms  have  been  designed,  which  permit  of  the  exhibition  and 
.demonstration,  under  comfortable  cimditions,  of  the  complete  range 
of  Hotpoint  electric  appliances,  including  lamp-.socket  heating  and 
cooking  devices,  electric  ranges,  suction  cleaners,  dish  and  clothes 
washing  machines,  &c.  There  are  also  a  model  kitchen  and  dining- 
room  for  the  better  display  of  the  company's  various  electrical 
specialities. 
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Tenders  Invited  and  Accepted. 

UNITED    KINGDOM. 

LouiiUBOROL-GH  CoBrORATiON.  OcTOBEE  31.— Steam-raisiiig  plant. 
Particulars  from  Mr.  C.  H.  Wordingham,  at  7,  Victoria-street. 
Westminster,  S.W.  1 ;  or  11,  Moseley-street,  Manchester. 

CwM,  MoN.  October  31.— Re-wiring  the  Cwm  and  Tallistowii 
Institute. 

F.^LKiRK  Parish  Council.  Noveiiber  5.— Six  months'  supply  of 
electric  lamps  to  Blinkbonny  Home.  Forms  of  tender  from  the 
Governor. 

Warrington  Electricity  and  Tramways  Committee.  Novem- 
ber 15  (noon). — Motors  and  transformers.  Specifications  from  the 
Borough  Electrical  and  Tramways  Engineer,  and  tenders  to  the 
Chairman  of  the  Committee. 

M.^nchester  Education  Committee.  November  2. — Wiring  and 
fitting  Hague-street  and  Lloyd-street  municipal  schools.  Specifica- 
tions can  be  obtained  at  the  Education  Offices,  Deansgate, 
Manchester. 

AUSTRALIA. 

Victorian  Government  Railways.  November  9  (e.xtension  of 
time).* — The  date  for  receiving  tenders  for  armature  banding 
machinery,  with  motor  and  starting  gear  (contract  34  378) 

ViCTORi.'iN  Government  Railway  Commissioners.  January  4, 
1922. — *  60  tons  galvanised  telegraph  wires  (contract  No.  34  706)  ; 
23  steam  meters  and  accessories  for  Newport  power  house 
(No.  34  611);  and  150  electric  train  stops  for  power  signalling 
(No.  33  546).  Tenders  must  be  accompanied  by  a  preliminary 
deposit  of  half  per  cent,  of  total  amount  of  tender,  and  local  repre- 
sentation is  essential. 

NEW    ZEALAND. 

Wellington.  Controller  of  Stores.  Post  and  Telegraph 
Department.  Novejiber  21. — *  750  red  and  750  white  switchboard 
cords   (three  conductor),  to  specification   No.  87. 

Wellington,  Public  Works  Department.  November  29. — In 
connection  with  Mangahao  electric  power  scheme.  *  Section  12  : 
Three  water-wheels  of  6  450  b.h.p.,  and  two  water-wheels  of 
3  225  b.h.p.,  complete  with  governors,  couplings,  and  accessories; 
Section  13  :  Three  6  000  kVA  and  two  3  000  kVA  alternating-current 
generators:  Section  14:  two  three-unit  e.xciter  sets,  each  consisting 
of  one  375  b.h.p.  Pelton  wheel,  one  250  kW  direct-current  generator, 
and  one  350  h.p.  asynchronous  motor;  Section  15  :  seven  4  000  kVA 
single-phase  transformers  and  accessories:  Section  17:  insulators 
for  110  000  V  50  cycle  transmission  lines ;  Section  18  :  lightning 
arresters  for  operation  on  two  110  000  V  three-phase  transmission 
lines  ;  Section  19  :  switchboard,  switches,  and  accessories. 

INDIA. 

Calcutta  Electric  Supply  Corporation,  Ltd.  November  9. — 
One  15  000  kW  turbo-alternator  and  condensing  plant,  and  tv-.. 
watei'-tube  boilers,  each  of  60  000  lb.  evaporative  capacity.  Specifi- 
cations from  the  consulting  engineers,  Messrs.  Kennedy  &  Donkin, 
17,  Victoria-street,  S.W.  1. 

SOUTH    AFRICA. 

Johannesburg  Mitnicipal  Council. — Nov.  18. — *One  water- 
tube  boiler  with  superheater,  economiser,  mechanical  stokers,  &c. 
Tenders  to  Town  Clerk.     Local  representation  is  desirable. 


Rand  Water  Board's  Main  Pumping  Station,  Vereeniging, 
November  7. — Two  steam-driven  electrical  generating  sets  of 
350  kW  capacity,  each  complete  with  switchboards  and  all  acces- 
sories. Tenders  to  the  Secretary  of  the  Board,  Central  House, 
P.O.  Box  1  703,  Johannesburg. 

Administration  of  the  South  African  Railways  and  Harbours. 
November  7. — *  For  twelve  months,  from  December  31,  of  85  560 
incandescent  train  lighting  lamps  (tungsten  filament)  for  24  V, 
8  to  10  c.p.  ;  8  1?5  engine  head  lamps,  150  W,  32  V  (gasfilled  i  W 
type,  with  concentrated  filament)  ;  50  472  incandescent  lamps 
(tungsten  filament)  ;  5  545  incandescent  lamps  (carbon  filament). 

Municipal  Corporation  of  Humansdorp,  Cape  Province. 
November  30. — Machinery  and  plant.  Section  A  :  one  water 
turbine  and  dynamo,  switchboard  with  connections,  battery  of 
accumulators,  and  accessories  for  same  ;  Section  B  :  electricity  supply 
main  and  public  lighting;  aerial  distributing  lines,  street  lamps, 
fittings  and  accessories,  section  boxes,  service  cut-outs,  meters,  &c.  ; 
Section  C  :  ferro-concrete  pipe  line ;  Section  D  :  reinf orced-concrete 
tank  ;  Section  E  :  buildings  and  foundations.  Further  particulars 
from  the  Town  Clerk,   Humansdorp. 

SOUTH     AMERICA. 

Argentine  National  Deparisient  of  Public  Health.  Buenos 
AvRES.  January  19,  1922. — Electrical  plant  for  the  southern  dis- 
trict of  the  City  of  Buenos  Ayres.    , 

GREECE. 

Athens. — iNov.  14. — *New  telephone  installation  of  central  battery 
type  and  of  an  approximate  capacity  of  5  000  local  lines,  forty 
inter-urban  lines,  and  at  least  fifty  special  lines  connecting  Athens 
with  the  Pirreus 


Particulars  from  the  Department  of  Overseas  Trade. 


Newqu.\y  Urban  Council  have  accepted  the  tender  of  T.  Tremain 
for  wiring  the  Council-chamber. 

Hammersmith  (London)  Electricity  Committee  recommend  the 
acceptance  of  the  tender  of  the  Hackbridge  Electric  Construction 
Company  (lowest  tender  received)  for  the  supply  of  two  200  kW 
oil-ccx)led  transformers  at  £494.  Six  tenders  were  received,  the 
highest  being  £629  Os.  6d. 

Salford  Corporation  has  accepted  the  tenders  of  the  Rail  Weld- 
ing Company  for  welding  and  re-treading  500  joints  on  Bury  New- 
road  tramway  (£575)  ;  Brighton  Lighting  and  Electrical  Engineer- 
ing Company,  for  swan-necks  for  attachment  to  lamp  pillars ; 
Mather  &  Piatt,  for  spare  armature  for  canal  water-pumping  plant; 
Metropolitan-Vickers  Electrical  Company,  repair  parts  for  No.  2 
turbo-alternator  (£3  370),  and  switch-tripping  batteries  for  Black- 
friars  and  Trafford  sub-stations  (£276  5s.)  ;  Doulton  &  Company, 
250  yds.  3  in.  stoneware  pipes  (3s.  OJd.  per  yard),  and  500  yds. 
3^  in.  stoneware  pipes  (6s.  10  4-5d.  per  yard). 

Manchester.  Corporation  have  accepted  the  following  tenders  : 
Brush  Electrical  Engineering  Company,  for  tramcar  trucks  ;  Alton  & 
Company,  for  low-pressure  water,  steam  and  other  pipes,  siipjjorts, 
&c.  ;  Connolly's  (Blackley),  for  cable;  J.  Blakeborough  &  Sons,  for 
valves,  &c.,  and  the  Saint  George's  Engineers,  Ltd.,  fin- 
transformer  oil-storage  tank  for  Barton  power  station;  Lancashire 
Dynamo  and  Motor  Company,  for  motor  and  switchgear  (as  sub- 
contractors under  Peter  Brotherhood's  contract  for  annnonia  com- 
pressor) ;  Keith.  Blackman,  &  Company,  ventilating  fan;  Lan- 
cashire Dynamo  and  Motor  Company,  for  duplicate  brine  cooler 
(under  the  Lightfoot  Refrigeration  Company's  contract). 
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Imperial    Notes. 

Mr.  E.  C.  Stfcie  has  bwii  .ipijuintcd  cin-uUini;  clcctiical  cnirineer 
to  .Maklv  (N.S.W.)  Couiuil. 

The  electric  tramway  system  in  I'onT  of  Spain  is  being  extcndod 
by  the  Trinidad  Electric  Company. 

The  Viceroy  of  India  lias  appointed  a  cipmmittee  to  examine  and 
repiirt  upon  the  working  of  the  Institute  of  Science  at  Bangalorf.. 

It  is  reported  that  glance  pitch  (bitumen)  haS  been  found  in 
North-East  Ki.mberi.ev,  West  Australia,  and  there  are  also  definite 
indications  of  mineral  oil. 

Mr.  H.  E.  3IacDonnell,  town  engineer,  has  intimated  that  he 
intends  to  submit  to  the  Cairns  (Queensland)  Council  a  full  report 
on  an  improved  water  supply  combined  willi  an  electric  supply  for 
the  town. 

According  to  the  report  of  the  general  managers  of  the  Standard 
Bank  of  SoiTii  Africa,  business  conditions  remain  unchanged.  There 
is,  however,  some  improvement  in  the  demand  for  electrical  gixids. 
and  prices  are  unchanged.  Mining  material  and  machinery  business 
is  restricted,  and  prices  tend  downward. 

The  Oakley  Park  Colliery  Company  has  commenced  the  installation 
of  electrical  generating  plant  capable  of  supplying  the  whcde  of 
the  town  of  Lithgow  (N.S.W. ),  and  if  nercssarv.also  Bathurst  and 
Orange.  The  scheme  will  cost  from  £25  000  'to  £30  000.  and  is 
e.\pected  to  b«  completed  by  the  end  of  this  year.  Lithgow  Muni- 
cipal Council  are  luider  a  contract  to  take  current  for  the  centre  of 
the  town  from  the  Hoskins  Company  for  the  ne.xt  two  years  at  l^il. 
per  unit,  and  the  Oakley  Park  Company  offer  a  supply  at  Id. 

Sydney  (X.S.W.)  City  Council  recently  decided  to  accept  the 
offer  of  the  Thompson  Company  (Castleniaine)  Proprietary  for  the 
supply  of  a  17  000  kW  tnrbo-alternator,  at  £125  000,  including  erec- 
tion. Amendments  proposing  to  reject  the  offer,  on  the  grounds 
that  the  machine  offered  was  not  the  one  asked  for.  and  that  the 
Oenei-a!  Electric  Company  of  Australia  had  not  quoted  on  the 
basis  of  a  3  000  r.p.m.  machine,  were  defeated,  as  was  a  further 
amendment  (hat  the  matter  be  referred  back  to  permit  the  opinion 
of  counsel  being  obtained  on  the  accuracy  of  the  City  Solicitor's 
view  that  the  acceptance  of  Messrs.  Thompson's  contract  would 
involve  an  action  against  the  Council  for  breach  of  contract. 


Catalogues,  Price  Lists,  &c. 

Bulletins  37  S  and  40  S  have  been  issued  by  Messrs  Watson  & 
Sons  (Electro-Medical).  Ltd.  The  former  deals  with  a  new 
diathermy  ajiparatus  of  the  portable  type,  and  the  latter  contains 
a  list  of  secondhand  X-ray  and  elect ro-rnedical  apparatus. 

We  have  received  from  Messrs.  Cassell  &  Compaiiv  the  first  part 
of  their  latest  serial  entitled  "The  Practical  Metalworker."  This 
work,  which  will  be  completed  in  twenty-four  fovtnightlv  parts, 
published  at  Is.  net  per  part,  will  be  a 'comprehensive,  complete 
and  up-to-date  guide  to  the  working  of  metal. 

\n  effective  show-card  of  "  Cosmos  "  radiant  fires  is  beinw 
circulated  by  the  Metropolitan-Vickers  Electrical  Company,  Ltd." 
Trafford  Park.  ILinchester.  A  revised  envelope  enclosure  price  list 
(4  150/4)  of  these  fires  is  also  available,  and  retailers  can  obtain 
supplies  of  both,  overprinted  with  their  names  and  addresses. 

In  a  pamphlet -issued  by  the  Falkirk  Iron  Company,  Ltd.,  of 
Falkirk  and  London,  illustrated  particulars  and  prices  are  o-iven  of 
the  company's  1921  models  of  "  Falco  "  electric  fires.  These  fires 
embody  practically  a  complete  set  of  new  designs  in  electric  fires  in 
a  variety  of  finishes  and  periods  to  suit  all  classes  and  conditions. 
The  fire-bar  i.s  of  a  new  refractory  material,  which  has  been  sub- 
jected to  prolr>nged  tests,  resulting  in  a  radiant  heat  of  high 
efficiency.  The  firm  have  also  issued  a  leaflet  giving  details  of  the 
"  Falco  "  electric  cooker,  which  has  been  designed  to  comply  with 
the  I•e<luirement^s  of  the  modern  electric  house.  Glasgow  Corporation 
have  already  placed  orders  with  the  company  for  over  100  of  these 
in  connection  with  their  hiring-otit  scheme,  ,-ind  we  understand  that 
a  seconH  order  for  a  further  100  is  to  be  placed  by  the  Corporation. 
The  cooker,  which  is  suitable  for  families  of  foiir  to  ten  persons, 
is  evidently  destined  to  become  very  popular. 

A  neat  and  effective  showcard  is  being  issued  bv  the  Hart  Acctj- 
MfLATOR  Company.  Ltd..  of  Marsligate-lane,  Stratford,  E.  The 
lettering,  which  i-  in  whito.  i^  very  held,  an.)  >h..w,  iiii  pniminentlv 


Arrangements  for  the  Week. 

KRIUAY.  Oct.  2Sih  (lo.d«^). 

I'lnsuAL  Society. 

./  ii.m.  At-  ihe  Impciial  College  of  Science.  S.  Kensington, 
London.  S  W.  Papers  to  be  read  : — "  On  the  Use  of 
Anderson's  Bridge  for  the  Measurement  of  the  Variations 
of  the  Capacity  and  Effective  Resistance  of  a  Condenser 
with  Frequency."  by  Mr.  S.  Bulterworth,  M.Sc.  ;  "  Notes 
on  Earth  Capacity  Effects  in  Alternating  Current  Bridges,  ' 
by  Jlr.  S.  Butterworth.  M.Sc;  "An  Automatic  Voltage 
Regulator."  by  Mr.  F.  G.  H.  Lewis  :  and  "  The  Flow  of 
Viscous  Liquids  through  Slightly  Conical  Tubes,"  by  Prof. 
A.  S.  Hemmy. 

Institction  of  Mechanical  Engineers. 

0  p.m.    At  Storey's  Gate,  Westminster,  London,  S.W.    Resumed 
discussion  on  ''  The  Eleventh  Alloys  Report." 
Electrical  Power  Engineers'  Association. 

;  p.m.  At  Central  Hall.  Westminster.  London,  S.W.  Lecture 
on  "  Notes  on  Surface  Condensing  Steam,"  by  Mr.  J.  E. 
Johnson. 

Junior  iNSiiTirriON  or  Engineers. 

a  II. m.  At  Ca.xton  Hall,  Westminster,  London,  S.W.  Lecturette 
on  ■•  Water  Gas  Manufacture."  by  Mr.  F.  Colin  Sutton. 

SATURDAY.  Oci.  29th. 

Shropshire  Philosophical  Society. 
,S'  /i.tii.     At   the-Borough  Technical  School.  Shrewsbury.     Paper 
on    "Thermionic    Valves    as    LTsed    in    Long-distance   Tele- 
phony." by  Mr.  T.  Plummer. 

TUESDAY,  Nov.  1st. 

Institition  or  Electrical  Engineers. 
(North- Western  .Students'  Centre.) 
.'..)'"    //./«.       At    Houldsworth     Hall.    Deansgate,     Manchester. 
Address  by  Mr.  W.  Walker. 

RiiNTGEN  Society. 
S.h'j  p.m.     At  the  Institution   of  Electrical   Engineers,  Savoy- 
place.   Victoria  Embankment.    London,   W.C.      Presidential 
address. 

Institittion  of  Civil  ENcrNEERs. 
0  p.m.     At  Great  George-street,  London,  S.W.     Address  by  Mr. 
W.  B.  Worthington. 

WEDNESDAY'.  Nov.  2nd, 

KoYAL   Institute  of  Public   Health. 
.'/  p.m.     At  37.  Bufisell-square.  London.  W.C.     Lecture  on  "  The 
Influence      of      Atmospheric      Conditions      on      Industrial 
Efliciency."  by  Dr.  H.  M.  Vernon. 

Institution  of  Railway  Signal  Engineers. 
n   p. IK.      At   the  Midland   Grand    Hotel,   St.    Pancras,   London, 
N.W.    Paper  on  "  Three-Position  Signalling,"  bv  Mr.  A.  E. 
"Tattersall. 

Industrial  League  and  Council. 
?..j"  p.m.    At  Caxton  Hall.  Westminster.  London,  S.W.    Lecture 
on  •■  Ability  as  a  Factor  in  the  Production  of  Wealth,"  bv 
ilr.  E.  C.  de  Segundo. 

R«yal  Society  of  Arts. 
6'  ji.m.     At  John-street,  Adelphi,  London,  W.C.     Experimental 
address  on   "  Wireless  Telegraphy,"  bv  Mr.   A.   A.   Camp- 
bell Swintnn,  F.R-.S. 

Liverpool  Engineering  Society. 
S   p.m.    At    the    Royal    Institution,    Colquitt-street,   Liverpool. 
Paper  on  "  Water-Tube  Boilers  for  Merchant  Steamers."  by 
Mr.  A.  Foreter. 

THURSDAY.  Nov.  3rd. 

Institution  of  Electrical  Engineers. 
i5  /i.m.     .\t   Savoy-place.  Victoria  Embankment,  London.   W.C. 
Inaugural  addresii  by  Mr.  J.  S.  Highfield. 

FRIDAY,  Nov.  4th, 

Institution  of  MEciiANrcAL  Engineers. 
e  p.m.     At  Storey's  Gate,  London,  S.W.     Thomas   Hawksley 
Lectiue  .on   "Power   Transmission   by   Oil."   bv   Dr.    H.    S. 
Hele-Shaw,  F.R.S. 
North-East  Coast  Institution  of  Engineers  and  Shipbuilders. 
7..1'i  p.m.     .\t  the  l^iterary  and  Philosophical  Society,  Westgate- 
road,    Newcastle-on-Tvne.      Paper   im   "  Sea  Casualties   and 
Loss  of  Life."  by  Sir  Westcott  S.  Abell.  K.B.E. 

JlTCIOR    iNSTfTUTION   OF  ENGINEERS. 

,S'  p.m.  At  Caxton  Hall.  London.  S.W.  Lecturette  on  "  Timber 
Trees  of  Commerce,"  bv  Mr.  T.  H.  Ivey. 


Forty  Years  Ago. 


on  a  grey  ground.  The  showcard.  a  view  of  which  is  given  above, 
will  form  a  useful  and  permanent  reminder  to  motor-car  users  of  the 
Hart  batteries  for  starting,  lighting,  and  ignition  purposes. 


(The  Electrician,  October  29,  1881.) 
Electric   Lighting   .\t  (Jreenock. — The  Greenock   Police  Board 
have  resolved  to  promote  a  Bill  in  the  a)ipr»acbing  Parliamentary 
sessiini  to  obtain  powers  for  lighting  the  town  by  electricity. 

S.S.  ■■  Great  Eastern." — 'This  vessel  was  offered  for  sale  last 
week  at  Lloyd's.  The  bidding  began  at  £20  000  and  went  up  to 
£30  000.  As  no  higher  bid  than  this  was  received  she  was  not  sold. 
Electric  Breaks  for  Railway  Trains. — The  French  Eastern 
Railway  Company  littely  made  trial  of  the  Achard  electric  break 
titloitto  a  train  running  between  Chateau-Thierry  and  Chalons.  It 
it  statef^tliat  (he  average  speed  was  90  kilometres  per  hour.  When 
running  96  kilometres  per  licmr  the  break  brought  the  train  to  a 
stiindstill  in  a  distance  of  270  metres,  and  once,  it  is  stated,  that  the 
distance  run  after  applicatitm  of  the  break  was  only  190  metres, 
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COMMERCIAL    INTELLIGENCE. 

The   follou'Mig   injurmation    is   ttihcn    from    printed   reports,    but   ue 
caiiiwi  be  responsible  for  any  errors  that  mat/  occur. 

London  Gazette. 

Partnerships  Dissolved. 

FOWLER  Samuel,  50,  Victoria-roail,  Halifax;  HOYLE,  Aitluu, 
3.  Lombard-street,  Halifax  ;  and  CROWTHER.  Frank  Ewart, 
44,  Prospect-terrace,  Queensbm-y,  Halifax,  electric  block  makers, 
cari-ying  on  business  at  Gaol-lane.  Halifax,  under  the  style  of 
the  Electric  Block  Company,  as  from  Oct.  13,  1921,  by  mutual 
consent.     Debts  received  and  paid  by  F.  E.  Crowther. 

PENGILLY,  Harry  William,  and  BURGESS,  George  Frederick, 
electrical  engineers,  6,  Ormonde-buildings,  Station-road.  Epsom, 
under  the  style  of  Pengilly  &  Burgess,  as  from  Oct.  23.  1920.  by 
nmtual  consent. 

Notice  of  Dividend. 

DRYSDALE,  William,  24,  Paxton-street.  Barrow-in-Furness,  elec- 
trician. Amount  per  £,  Is.,  second,  payable  Oct.  28.  4.  Ram.-;- 
den -square.  Barrow. 

Company    Winding-up. 

THE  MAXIJI  LAMP  WORKS.  LTD.    Winding-up  order.  Oct.  18. 


County   Court  Judgments. 

[Note. — The  publication  of  extracts  from  the  "  Registry  of 
County  Court  Judgments  "  does  not  imply  inability  to  pay  on  the 
part  of  the  persons  named.  Many  of  the  judgments  may  have 
been  settled  between  the  parties  or  paid.  Registered  judgments 
are  not  necessarily  for  debts.  They  may  be  for  actions.  But  the 
Registry  makes  no  distinction  of  the  cases.  Judgments  are  not 
retuj'ned  to  the  Registry  if  satisfied  in  the  Court  books  within 
twenty-one  days.  When  a  debtor  has  made  arrangements  with  his 
creditors,  we  do  not  I'eport  subsequent  county  court  judgments 
against  him.] 

BROOK-VOS.  Mr.  E.  C. .  147,  Corporation-street,  Birmingham,  elec- 
trical goods  factor.     £65.     Sept.  14. 

CLAYTON.  Aubrey  C.  Park-lane  5Iills,  Chorley-lane,  Leeds,  elec- 
trical engineer. '   £11  Is.  4d.     Sept.  19. 

GURLLIAM.  Mr.  C,  42.  Cnnewood-strect.  Highbury,  electrician. 
£11  Is.     Sept.  20. 

REEVES,  Albert,  34,  Archer -stieet.  W.  11.  electrician.  £13  14s.  6d. 
Sept.  13. 

SPIVEY',  Fred.,  Low  Jlills.  Heckmondwike,  electrical  engineer. 
£14  lis.  8d.     Sept.  15. 

WHEELER.  G..  &  SON.  190.  Harwoods-road.  Watford,  electrical 
engineers.     £20  bs.  2d.     Sept.  19. 

Bills   of  Sale. 

[The  undermentioned  information  is  from  the  Official  Registry. 
It  includes  Bills  of  Sale  registered  under  the  Act  of  1882  and  under 
the  Act  of  1878.  Both  kinds  require  registration  every  five  years. 
Up  to  the  date  the  information  was  obtained  it  was  registered 
as  given  below ;  but  payment  may  have  been  made  in  some  of  the 
cases,  although  no  notice  had  been  entered  on  the  Register.] 
GOLLAND,    Leonard.    42.     Litherland-park.   Litherland.  electrical 

engineer.     Oct..  18.     £42  10s. 
TYSON.  Joseph,  24.  Lonsdale-street,  Gorse-hill,  Stretford.  electric 

motor  fitter.     Oct.  22.    £40  5s. 

Mortgages    and   Charges   on   Limited   Companies. 

[Note. — The  Companies  Act  of  1908  provides  that  every  Mort- 
gage or  Charge,  as  described  therein,  created  by  a  Company  after 
the  commencement  of  the  Act,  shall  be  registered  within  21  days 
after  its  creation,  otherwise  it  shall  be  void  against  the  liquidator 
and  any  creditor.  The  Act  also  provides  that  every  Company 
shall,  in  making  its  annual  Summary  under  the  Companies  Act, 
specify  the  total  amount  of  debt  due  from  the  Company  in  respect 
of  all  Mortgages  or  Charges  which  would,  if  created  after  the 
commencement  of  the  Act,  require  registration.  The  following 
Mortgages  and  Charges  have  been  so  registered.  In  each  case  the 
total  debt  prior  to  the  present  creation,  as  specified  in  the  last 
available  Annual  Summary,  is  also  given — marked  with  an  * — 
followed  by  the  date  of  the  Summary,  but  such  total  may  have  been 
reduced  since  such  date,] 

BASTIAN  ELECTRIC  COMPANY,  LTD.   (late  Bastian  Electric 

Heating  Syndicate  Ltd.),   London,   E.C.     Registered   Oct.    13. 

£1  500  debs.  :  general  charge.     *£1  400.     Nov.  7,  1919. 
THREADGILL  ELECTRO  DEPOSITS,  LTD.,  Tipton.  Registered 

Oct.  17.  £3  000  debs.  :  general  charge.     *Nil.     Dec.  31.  1920. 
WIMBLEDON    ELECTRICAL    COMPANY.    LTD.      Registered 

Oct.  17.  £800  debs.  ;  general  charge. 

Bankruptcy  Proceedings. 

BLOWER.  Arthur  Ernest.  lately  trading  as  Blower  &  Cooper,  elec- 
trical engineers'  merchants,  1,  Paul's  Bakehouse-court,  Godli- 
man-street.  E.C.  Creditors  interested  under  a  receiving  order 
made     against     this     debtor     met    on- Tuesday    at   the   London 


Bankruptcy  Court  before  Mr.  W.  P.  Bowyer,  Senior  Official 
Receiver,  pi-esiding.  The  debtor,  in  a  preliminary  examination, 
had  stated  that  in  September,  1917,  Jlr.  Ashley  Cooper  joined 
him  in  the  purchase  of  an  electrical  supplies  business  at  the 
above  address  for  £780,  in  instalments.  He  and  Mr.  Cooper 
started  in  partnership  and  traded  successfully  until  December. 
1920.  when  Mr.  Cooper,  being  unable  to  devote  his  whole  time 
to  the  business,  retired  from  the  partnership.  At  the  time  of 
the  dissolution  £400  was  still  outstanding  on  account  of  the 
purchase  price.  The  debtor  continued  alone  until  last  August, 
when,  owing  to  bad  trade  and  general  depression,  he  clased 
down.  The  partnership  assets,  which  he  held  as  trustee  for  the 
partnership,  had  depreciated  in  value,  and  he  doubted  whether 
they  Avould  realise  more  than  £120,  while  £300  was  still  owing 
to  the  vendor  of  the  business.  His  own  debts  incurred  since  the 
dissolution  amounted  to  £345.  against  assets  estimated  at  £102. 
The  case  was  left  in  the  hands  of  the  Official  Receiver  for 
administration  in  bankruptcy. 

D(_)WNIE,  Charles  Philip  JIanners,  trading  as  and  descriljed  in  the 
receiving  order  as  Philip  Downie,  355a,  Westborough-road,  and 
88,  Ronald  Park-avenue,  Southend-on-Sea,  Essex,  electrical 
engineer  and  factor.  The  application  tor  discharge  of  this 
debtor  was  heard  on  Oct.  17  at  the  Shire  Hall,  Chelmsford.  The 
Deputy  Official  Receiver  stated  that  a  first  and  final  dividend  of 
about  4s.  9d.  in  the  pound  was  expected  to  be  paid  on 
liabilities  of  £520.  The  receiving  order  had  been  made  in  May 
last.  Debtor  had  traded  in  a  small  way  at  first,  and  then 
became  associated  with  a  company  formed  by  his  father,  and 
lie  had  been  later  pressed  by  the  creditors  of  the  company.  The 
discharge  was  granted,  subject  to  a  suspensioa  of  two  years. 

MATHERS,  Ernest  Edward,  10c,  High-street,  Doncaster,  Y'ork- 
shire,  electrical  engineer.  The  public  examination  of  this  debtor 
was  held  on  Oct." 20  at  the  €ounty  Court  Hall,  Bank-street, 
Sheffield.  The  ranking  liabilities  were  returned  at  £581  18s.  5d., 
while  the  assets  were  estimated  to  realise  £84  6s.  Id.  Debtor 
stated  that  he  started  business  in  April,  1921,  with  £150 
capital  borrowed  from  his  mother.  He  had  never  been  success- 
ful.    The  examination  was  closed. 

In   Voluntary   Liquidation. 

T.B.S.  ELECTRICAL  CONSTRUCTION  COMPANY  LTD.   (in 

voluntary  liquidation),  68,  Victoria-street,  Westminster,  London, 
S.W.  At  the  statutory  meeting  of  creditors  held  recently  at 
Winchester  House,  E.G.,  Mi-.  F.  C.  Goodman,  the  liquidator  of 
the  company,  reported  that  the  liabilities  to  the  trade  amounted 
to  £1  595,  while  £2  494  was  owing  to  the  bank.  The  latter  had 
been  guaranteed  by  one  of  the  directors  of  the  company.  The 
iissets  were  estimated  to  realise  £1  289,  and  consisted  of  book 
debts.  £79  :  stock,  machinery  and  fittings.  £925 ;  and  furniture, 
£285.  The  company  was '  formed  in  August.  1919,  with  a 
nominal  capital  of  £1  000,  which  was  later  increased  to  £20  000. 
During  the  thirteen  months  to  Sept.  30  last  the  business  was 
carried  on  at  a  gross  profit  of  £2  573.  but  there  w'as  a  net-  lo-ss 
of  £2  457.  During  the  same  period  the  purchases  were  £5  597 
against  sales  of  £8  806.  The  liquidator  stated  that  he  intended 
to  advertise  the  business  for  sale  as  a  going  concern,  and  some- 
thing might  then  be  obtained  for  the  goodwill  and  certain  other 
assets,  on  w'hich  no  value  was  now  placed.  The  present  position 
of  the  company  had  been  brought  about  by  the  state  of  trade. 
The  creditors  confirmed  tbe  voluntary  liquidation  of  the  com- 
pany, with  Mr.  Goodman  as  liquidator,  and  an  informal 
committee  of  the  representati™s  of  the  three  principal  trade 
creditors  was  appointed.  The  following  are  creditors  : — The 
Alliance  Electrical  Company,  £10:  B.E.  Transformer  Company, 
£13  :  SchoUey  &  Company.  Ltd.,  £38;  Edison,  Swan  &  Company, 
£45:  English  Electric'  and  Siemens  Supplies,  Ltd.,  £171; 
B.T.-H.  Company,  Ltd.,  £19;  Siemens  Bros.,  £353;  D.B. 
Battery.  £50:  Venner  Time  Switches,  £23:  J.  W.  B.  Smith, 
£25:  be  Martins  Accumulators,  £88;  F.  S.  Bennett,  £154; 
W.  Norris  &  Company.  £34. 


Benn   Brothers'   Journals. 

SOIIE    FE.WURES    op    the    CUTIBENT    IsSUES. 

•  The  Cabinet  Maker  "  (Annual  High  Wycombe  Number)  :  "  The 
Making  of  a  Wycombe  Chair";  "The  Wycombe  Furniture  In- 
dustry "  :  and  "  'Treatment  of  tbe  Floor  and  Frame  of  a  Furnishing 
Shop  Window." 

'Chemical  Age"  (Special  Mining  Annual):  "Mining  and 
Arctallurgy  in  South  Africa."  by  Lieut. -Col.  W.  CuUen  ;  "  Americs- 
Sulphur  Mining  "  (illustrated)  ;  and  "  Industrial  Future  of  Electro- 
Deposited  Iron."  by  W.  E.  Hughes,  B.A. 

"  Farm  and  Home  "  :  Full  report  of  the  London  Dairy  Show  "  ; 
'•  The  Harvest  of  1921,"  by  Prof.  James  Long;  and  "  Research  at 
Reading." 

"  Fruit  Grower  '"  (Imperial  Fruit  Show  Number)  ;  Full  details 
of  Competitive  and  Trade  Exhibits,  wijh  list  of  Judges  and  Special 
Message  from  the  Minister  of  Agriculture. 

"  Gardening  lUusti-ated  "  :  "  Some  of  the  Older  Fuchsias  "  : 
"  Soriie  Newer  Apples  "  ;  and  "  The  Japan  Anemone." 

"  Hardware  Trade  Journal  "  :  "  Drill  Chucks  "  ;  "  Electrical 
Cooking  on  a  Dining  Car  Train";  and  "Some  Alloys  of 
Aluminium." 


The  Electrician. 


October  28,  1921 


Patent  Record. 


SPECll'lCATIONS    PUBLISHED. 
The  iollomng  abstract  from  some  of    tfie  specifications   recently  published  have 
been  specially  compiled  by  Messrs.  Mewburn,  Kllis  &  Co.,  Chartered  Patent 
Affents,  70  and  72,  Chancery-lane,  London,  W.C, 

Complete  Specifications. 
140  773  BiLLiEux,    O.     Hish-fretiuency    alternator.     (24/1/18.)     (P.itent    of 

Addition  not  sianted.) 
142  869  ScHMiD,    H.,    &    FcEGUL,    G.     Magnetos    for   internal    combustion 


IIS 


17.1 


146  1'29  Pressed  Metal  R.vdiator  Co.     Radiators  or  eleotiic  coolers  applic- 

able especially  to  electric  transformers.     (2'2/1/lG.t 

147  214  Shahberc,   H.   D.     Electric  geneiatins  units,  having  an  internal 

combustion  engine  as  the  prime  mover.     (9/7/19.) 
147  429  Ges.     fcr     Drahtlose     Telegraphie.       Telegraphic     transmitters 

employing  thermionic   generators.     (15'7'15.) 
147  442  Ges.   yf  r    Drahtlose  Telegraphie.     Method  for  directive  wireless 
telegrapiiie  with  several   separated   antennaj.     (11/6/18.) 
Relates    to    a    method    of   directional    wireless    telegraphy    whereby 
low  frequency  alternating  currents  displaced  in  phase  and  produced 
at  a  central  point  are  supplied  to  spaced  antennje.  and  there  brought 
by    frequency    transfonnation    to    the    requisite    high    frequency,    in 
which   alternating  currents  of  only  small  intensity   are  produced   at 
the  central  point  and  are  brought  to  the  requisite  intensity  at  the 
nntennie  by  means  of  amplifying  devices. 
147  69?  Ges.     fur     Drahtlose    Telegraphie.      Wireless    telegraph    trans- 
mitters.    (12  9 '18.) 
166  640  Macroiiie.  A.   J.,  &  Shearing,  G.     Thermionic  valve  circuits,   for 

wireless    teleL-raphy    and    telephony.     125  3/20.) 

1G6  641  JoNASON,  G.  h.     Telephone  apparatus  for  deaf  persons.     (6/4 '20.) 

166  649  Wilson,    F.   E..   Shepherd,   W.   A.,   &   Powell   &  Hanmer,   Ltd. 

Combined  electiic  switch  and  meter  for  use  on  motor  cycles  and 

the  like.     (8  4'20.) 

166  650  Wilson,   F.   E..   Shepherd,   W.   A.,   &  Powell  &  Hanmer,   Ltd. 

Electro-magnetic  cut-out.     (8/4/20.) 
166  651  Barr   &   Strocd.   Ltd.,  &  French,   J,    W.     Electric   step  by   step 

motor  of  the  unwound  ai-mature  type.     '9  4/20.) 
166  653  Hamilton  &  Co..  Ltd.,  R.  F..  Pike,  F.  J.  S.,  Hamilton,  R.  F.,  & 
Smith,  H.     Electrical  measuring  instruments  of  the  moving  coil 
type.     (10/4/20.1 
166  654  Hap.tuasn,    J.    F.    G,    P.     Electrical    switching    apparatus    of    the 

kind   comprising  a   conducting  liquid  jet.     (10/4/20.) 
106  6.56  Goodman.      J.      W.       Electrical      energy     distributing      systems. 

(13/4/20.)     Cognate    Application,    16  148 '20. 
166  659  Automatic  &  Electric  Furnaces,  Ltd.,  Wild,  L.  W.,  &  Baufield, 

E.  P.     Electric  mufBe  furnices.     (13  4/20.) 

1(56  662  Western  Electric  Co..  Ltd.  (Western  Electric  Co.,  Inc.).     Multi- 
plex  high-freqaency  electric  signalling  systems.     (14/4,20.) 
A  pair  of  transmitting  lines  inter-connect  two  points,  one  line  being 
adapted    for    trials  nissioa   in    one    diicction    and    the    other    line    for 
transmission   in   the  opposite  direction    and   a   plurality   of  pairs   of 
signalling    st.itions    coiirected    thereto    by    means    so    arranged    that 
simultaneous    tranimission    may    take    place    between    each    pair    of 
stations  over  one  of  said  lims  in  one  diiection,   and  over  the  other 
line  in  the  opposite  direction. 
166  667  Asquith    (1919)    Ltd.,   W..   &  Feather,    G.     Mounting   of   electric; 

motors    on   machines.     (15/4/20.) 
166  675  Bcllimore,    W.    R.     Electric   lamps.     (16 '4/20.) 
1666S0  Guinness.  K.   E.   L.     Ppaiking-plug?.     117/4/20.) 
1G6  700  PALMEt.    H.    J..    &    Telephone    Manufacturing    Co.,    Ltd.     Inter- 
communication   telephones.     r20'l/20." 
166  707  Law,  J.  A.    (Smith.   A.   P.).     Storage  batteries.     (21/4/20.) 
166  708  Igranic  Electric   Co.,    Ltd.,   &   Ber5mann,   F.     Electrical   relays. 

(21/4  20.)     Cognate  Application    2562'21. 
166  715  British  Thomson-Houston  Co.,   Ltd.,  &   Martin,  J..   &  Clouch. 

F.  H.     Systems  of  electric  ship  propulsion.     (22/4/20.) 

IBG  760  British     Thomson-Houston     Co.,     Ltd.     (General   Electric    Co.). 

Means  for  pioducing  alternating  currents.     (11/5/20.) 
166  780  Robinson,    J.,    &    Smith,    R.    T.     Wireless    directional    systems 

(21/5/20.) 
166805  Jackson,  H.       Electric  arc  lamps.     (24 '6/20.) 
166  853  NiXEY,  T.  W.     Drawing  in  tape  for  threading  electrical  wires  in 

conduits.     (17/11  20.) 

APPLICATIONS   FOE   PATENTS 

May  24,  1921. 
14  .389  Whitehead.     Accumulator. 
14  404  Hill  &  Mauborgne.     Electro-magnetic  wave  signalling  apparatus. 

14  442  Matt.     Electromagnetic   long-distance   switch. 

14  445  Cooper  &  McIlroy.     Battery  indicator  systems. 

14  453  B.  T.-H.   Co.    (G.  E.  Co.).     Wireless  signalling  systems. 
May  25,  1921. 

14  482  Walker.     Electrical  controlling  derices 

14  490  Hornby  &  Watson.     Contact  starters  for  motors. 

14  618  Moody.        Interchangeable      parts      for      wireless      and      electrical 
apparatus 

14  535  Automatic  Telephone  Mfg.  Co.    Automatic  telephone  systems 

14  543  Philippart.     Accumulators.     (31/5/20,   France.) 

14  545  Trichard.        Frequency      multipliers      for      alternating      currents. 
(26/5/20.  France.) 

14  550  Igranic     Electric     Co.      (Cutler-Hammer     Mfg       Co.).       Motor 
controllers. 

14  555  Taylor.     Electric  transmission  over  long  distances. 

14  501  B.  T.-H.  Co.  (G.  E.  Co.).     Electric  discharge  devices. 

14  562  B.  T.-H.  Co.   (G.  E.  Co.).     Electric  heating  units. 

14  563  B.  T.-H.  Co.   (G.  E.  Co.).     X-ray  apparatus. 

14  571  Chloride  Electrical  Storage  Co.  &  Heap.     Secondary  batteries. 

14  5(3  EcKERSLEY  &  Frankhs.     Wireless  signalling. 

14  5i4Ges     FiJR    Drahtlose    Telegraphie.     Means    for    actuating    electric 
_       relays.     (23/7/20,  Germany.) 

14  5(5  Gfs.    fur    Drahtlose   Telegraphie.     Circuits    for   electrical    oscilla- 
tions.    (30/7/20,  Germany.) 

May  26,  1921. 
H  S?i  Salmon.     Susnension  device  for  electric  light  reflector  bowls. 
14  63i  Grist.     Coupling  for  electric  conduit. 
14  665  Clark.     Means  for  operating  electric  bells. 
H  55?  ¥■  *  P:,,E.-jtehpiiises,  Ltd.,  &  Morrison.    Electric  heaters. 
14  663  Low.     Electric  speedometer. 
14  672  Lorand.     Switches. 

14  673  Akt.    Ges.    Brown,    Bcveri   &   Cie.      Apparatus    for   diminishing 
,<„-,.  nT*"*"^''^  "'."P'"''",""   in   transformers.     (2/6/20,   Switzerland.) 
14  6i5  Welch.     Contacts  for  switches. 

MGHl  Metropolitan-Vickers   Electrical  Co.     Governing   mechanism   for 
steam  turbines. 


14  695  Uidier.     Electric  safety  lamp  for  mineis.     (17/8/20,  France.) 
14  702  Eennerfelt.     Electric  fumaces.     (2/6/20,  Sweden.) 

May  27,  1921, 
14  709  Richardson.     Magneto  contact  breaker  spring  guard  and  conductor. 
14  713  Bown:  &  Henderson.     Definite  time  limit  relay  or  time  lag  device. 
14  777  &  14  778  British  Lighting  &  Ignition  Co.  &  Turner.     Magnetos. 
14  787  Lucas  <fc  Miller.     Electricity  measuring  insti-u-nents 
14  790  Akt.    Ges.    Brown,    Boveri    et   Cie.      Change    over    apparatus   for 

operating  vehicles  with  different  voltages,     (28/5/20,  Germany.) 
14  795  Gill  (Zander  &  Co.).     Switches. 

14  801  B.  T.-H.  Co.  &  Taylor.     Windings  of  a.c.  machines. 
14  814  Loke.     Electric,  &c.,  furnaces. 
14  816  PEttxOT.     Means  for  receiving  a.c.  signals. 
14  822  Drdry.     Terminal  connection  for  electric  cable,  &c. 

May  28,  1921. 
14  8.36  Efandem  &  Co.,  Cutler  &  Eaton.     Rotary  magnetic  separators. 
14  849  Banks.     Electric  connections  or  couplings. 
14  872  Western    Electric    Co.    &    Deakin.      Telephone    call    distribution 

system. 
14  895  Rose.     Electric  horns,  &c..  for  motor  vehicles. 

May  30. 
14  918  Woosnam.     Glow  lamps. 
14  954  Compagnie    Generale    Electbique.     Synchronized    non-synchronous 

machines.     (27/10/20,  France.) 
14  966  Phillips.     Thermionic  valves. 
14  975  KiDNER.     Disconnecting  electric 
14  977  Compagnie    Generale    Elhctriqu 

machines.     (23/3/21,  France.) 

14  979B.T.-H.  Co.    (G.E.  Co.).     Wirele ._ 

14  980  Murgatrovd.     Dynamo  electric  machinery 

14  996  Krawinkel.     High-frequeincy  generators. 

15  009  AU.STEN  &  YotJng.     Electric  water  heating  attachments. 
15  028  Walker.     Induction  motors  and  electric  controlling  devi 

May  31. 

15  047  Thompson  (Aikens).     Electrolytic  refining  of  tin. 

15  062  Latour.      Electro-magnetic    wave     signalling     systems. 
France.) 

15  075  Hill  &  Shotter.     Alternating  current  insti-uments. 

15  090  Robinson.     Guard  devices  for  conductor  rails  of   railways. 

15  115  Petersen.     Copying  telegraphs.     (17/6/20,  Norway.) 

15  117  SiEMENS-ScHUCHERTWERKE.     Synchronous    motors.      (26/7/20,     Ger- 
many.) 

15  128  B.  T.-H.  Co.  (G.E.  Co.).     Arc  welding  machines. 
June  1. 

15  164  CURZONS.     Electric  ignition  systems. 

15  171  Campbell,  Meredith  &  Heap.     Electric,  &c.,  motors. 

15  182  Johnson.     Quick  make   and  break  switch. 

15  209  Gleason.     Semi-automatic  electric  signalling. 

15  223  RUNBAKEN.    "Magnetos. 

15  230  B.  T.-H.  Co.    (G.   E.  Co.).     Dash-pots. 

15  245  Rist.     Commutators  for  ignition  systems. 

15  256  Automatic    Telephone    Manufacturing    Co 
(18/6/20,  U.S.) 

June  2. 

15  261  MicHELWRiGHT.     Resistance  units. 

15  265  Hynes.     Electric  burglar  alarm. 

15  294  Pelletier  &  Pellin.     Electric  resistances. 

15  310  Sykes.     Electrical  means  for  transmitting  < 

15  316  Morris-Airey,  Shearing  «fe  Preston.     Valve  transmission  circuits. 

15  324  Siemens-Schuckertwerke.      Apparatus     for     propelling     conveyor 
trucks  with  electric  drive.     (2/6/20,  Germany.) 

15  341  Amos  &  Lloyd.     Electric  alarms. 

15  355  NvE.   Draper  &  Goodman.     Medical  battery. 

15  362  Naamlooze  Venoots  Elec.   Maatschappij  Electrostroom.    Joining 
insulated  conductors.     (5/G'-20,  Holland.) 


able  joint  box  fittings. 

Synchronized    non-synchronous 


signalling  systems. 


(8/12/15. 


Telephone    systems. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Oct.  2.5. 

Copper —  Price,             Inc.            Dec 

Best  selected                 per  ton  £67     0    0          —              5    0 

Electro  Wirebars     . ,        „  £74  10     0           —       £1    10     0 

H.C,  wire,  basis per  lb.  Os.     lljd,         —                ^d. 

Sheet „  Os.     IO;d.         —                 -^d. 

Phosphor  Bronze  Wire  (Telephone) — 
Phosphor-bronze 

wire,  basis „  Is,     3Jd,         — ■               ^eA- 

Brass  60/40— 

Rod,  basis  . . . , ,  Oa.     8d.        —                — 

Sheet,  basis „  Os,   lOJd,         —                 — 

Wire,  basis ,  Os.   11  Jd,         —                  Jd. 

Pig  Iron — 

Cleveland  Warrants  .   per  ton  £6  10    0          —                — 
Galvanised        steel 

wire,  basis  8  SWG          „  £2.3    0    0          —                — 
Lead  Pig — 

English £25    0     0             .'is,               — 

Foreign  or  Colonial  . ,       „  £24    2     6            .'is.              — 
Tin— 

Ingot     „  £158     5    0            lOs.            — 

Wire,  basia    per  lb.  2s.   1  .d.        — 

Salammoniae. — Per  cwt,  65s.-60s,  Copper  Sulphate. — Per  ton  £30. 

<St//p*ur  (Flowers).— Ton  £13.  Boric   Acid  (Crystals) —Per    ton 

(Roll-Brimstone).— Per  ton  £65, 

£13.  Sodium  Bichromate. — Per  lb.  7id. 

Sulphuric  Acid  (Pyrites,  168°). —  Sodium  Chlorate. — Per  lb,  4Jd. 
Per  ton,  £9  ITs.  6d. 
Rubber. — Para  fine.  Is.  2d.  ;  plantation  Ist  latex,  9Jd.  to  lOd.  lb. 
The  metal  prices  are  supplied  bj'  British  Insulated  &  Helsby  Cables. 
Ltd. 
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Notes  of  the  Week. 

Commercial  Electric  Cooking. 

The  extension  of  the  B.  and  K.  Restaurant  at  Kensing- 
ton, which  we  describe  in  this  issue,  and  the  installation 
on  one  of  the  Great  Northern  Railway  dining  cars  of  an 
electric  cooking  equipment',  mark  the  progress  which  is 
being  made  in  the  use  of  electricity  for  culinary  purposes 
by  those  whose  first  object  is  commercial  rather  than  tech- 
nical success.  The  Great  Northern  installation,  it  is  true, 
is  not  absolutely  the  first  application  of  electric  cooking  on 
railway  trains,  but  it  is  sufficiently  novel  to  be  worthy  of 
uot«,  and  at  the  same  time  isi  a  recognition  of  the  fact  that 
by  using  electricity  it  is  possible  to  provide  meals  under 
the  arduous  conditions  of  restaurant  car  working.  We  may 
go  further,  and  .say  tiiat  electric  cooking  is  especially  suit- 
able for  this  class  of  work,  for  it  enables  palatable  meals 
to  be  prepared  in  a  pure  atmosphere,  and  allows  the 
temperature  of  the  car  itself  to  be  kept  at  a  comfortable 
level — a  point  which  is  not  without  its  importance  botii  to 
the  staff  and  to  the  passengers.  We  are  therefore  not  sur- 
prised to  hear  that  the  cooks  are  enthusiastic  about  it.  It 
will  also  enable  the  possibilities  of  electric  cooking  to  be 
explored  by  those  who  are  not  electrical  experts,  but  are 
sufficiently  well  versed  in  the  culinary  arts  to  make  their 
experience  worth  having. 

Cooking  and  Measurement. 

The  B.  and  K.  Restaurant  is  interesting  in  another  way. 
In  it  cooking  will  be  carried  out  under  ideal  conditions  by 
those  who  have  been  educated  in  the  possibilities  of 
•electricity  for  some  considerable  time  It  will  show  both 
the  frequenters  of  the  restaurant  itself  and  that  increasing 
number  of  Kensingtonians  who  purcha&e  cakes  and 
other  confectionery  for  home  consumption  the  pastry  it 
will  be  possible  for  everyone  to  make  when  the  all-electric 
home  becomes  a  universal  experience  rather  than  a  too 
infrequent  dream.      The  restaurant  will  do  something  else. 


The  results  obtained,  both  electrical  and  culinary,  will  be 
carefully  measured  and  analysed  by  Mr.  Downe  and  his 
assistants,  not  only  to  find  out  weaknesses  in  the  equip- 
ment, but  to  obtain  figures  of  the  actual  oo&t  of  electric 
cooking  and  of  the  energy  consumption  of  the  various 
apparatus.  These  figures  cannot  fail  to  be  of  the  greatest 
use,  and  we  hope  they  will  be  made  public  for  the  confound- 
ing of  critics.  It  is  almost  a  proverb  that  science  is 
measurement,  and  we  may  admit  that  cooking  is  a  science. 
It  therefore  logically  follows  that  cooking  is  measurement, 
and  this  opens  a  new  area  of  the  greatest  possibilities. 
The  whole  enterprise  is  one  that  reflects  the  greatest  credit 
not  only  on  the  directors  of  the  company,  but  on  Mr.  R.  S. 
Downe  for  his  indefatigability  and  enthusiasm. 

Distribution  Problems. 

In  listening  to  after-dinner  speeches  by  official  personages, 
such  as  Electricity  Commissioners,  it  is  well  to  remember 
that  there  is  a  difference  between  their  unofficial  asjiirations 
and  their  official  enactments.  With  this  reservation  we 
may  describe  Mr.  Archibald  Page's  recent  pronounce- 
ments at  the  B.  and  K.  Restaurant  as  being  a 
most  stimulating  contribution  to  the  solution  of  certain 
problems  of  electricity  distribution.  These  problems, 
cus  we  have  recently  pointed  otit,  are  among  the  most 
important,  if  not  the  most  important,  of  those 
troubling  the  electrical  industiy  at  the  present  time. 
It  is  in  many  areas  exceedingly  difficult  to  know  how 
best  to  provide  for  an  increasing  domestic  load  without 
spending  a  very  large  amount  of  money  on  expanding 
the  distribution  system.  The  difficulty  is  heightened 
by  the  lack  of  experience  as  to  how  best  this  develop- 
ment should  be  carried  out  in  detail.  Happy,  therefore, 
is  the  engineer  who  inanages  a  three-phase  or  single-phase 
system,  or  is  able,  as  has  been  done  at  Newcastle,  to  intro- 
duce an  alternating  supply  into  the  middle  of  a  direct- 
current  network.  Mr.  Page  apparently  would  take  this 
heroic  course  in  every  case,  but  whether  that  is  economically 
the  best  system  universally  to  employ  is  a  little  open  to 
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doubt.  It  is  certain  that  many  of  the  distributing  systems 
in  our  small  towns  will  have  to  be  strengthened,  whatever 
system  is  employed,  if  they  are  to  deal  with  any  domestic 
load  at  all,  and  it  may  be  that  when  this  has  been  accom- 
plished the  use  of  mercury  vapour  rectifiers  will  provide 
an  adequate  solution  of  the  difficulty. 

Auxiliary  Features  in  Automatic  Telephony. 

In  this  is-sue  of  The  Electrician  we  begin  a  series  of 
articles  on  "  Auxiliary  Features  in  Automatic  Telephone 
Systems,"  by  Mr.  W.  Aitken.  The  subject  of  automatic 
telephony  is  one  of  a  very  special  character.  Its  practical 
ramifications  are  understood  by  few,  and  its  complications 
make  it  a  subject  which  cannot  easily  be  dealt  with  in  a 
descriptive  article.  The  inherent  difTiculties  of  the  sub- 
ject from  the  latter  point  of  view  are  increased  by  the 
limitations  imposed  on  the  pages  of  a  weekly  journal  in 
matters  of  large  folder  diagrams  (the  only  way  in  which 
the  systems  can  properly  be  illustrated),  and  of  giving  a 
lengthy  description,  continued  from  week  to  week, 
nece.ssitating  frequent  reference  back  to  previous  num- 
ber. For  such  information  the  reader  may  be  referred 
to  Mr.  Aitken' s  recent  book  on  the  subject  of  "  Automatic 
Telephone  Systems,"  to  which  these  articles  may  be  con- 
sidered as  appendixes,  which  will  describe  features  which 
are  integral  parts  of  the  automatic  system  and  by  foi-miug 
short  articles,  complete  in  them.selves,  will,  we  hope,  help 
to  increase  the  general  knowledge  of  electrical  engineers 
on  telephone  subjects.  The  subject  matter  will  be  mainly 
new,  will  be  descriptive  of  fresh  developments  as  they  are 
introduced,  and  of  inventions  and  designs  as  they  are  dis- 
closed. Some  of  the  latter  class,  even  if  they  are  never 
introduced  into  practice,  are  interesting  as  indicating  how 
experts  working  in  this  most  intricate  of  all  fields  are 
attempting  to  perfect  automatic  telephony. 

South-East  Lancashire  Electricity  District. 

The  technical  scheme  for  the  reorganisation  of  electricity 
supply  in  the  important  district  of  South-Ea&t  Lancashire 
is  now  available,  and  is  .one  of  the  most  complete  that  we 
have  yet  seen.  Judging  by  the  general  agreement  of  the 
authorised  undertakers  in  its  favour,  the  extra  time  taken 
for  its  jjreparation  was  well  spent,  and  the  result  reflects 
credit  upon  the  tact  and  diplomacy  of  the  engineering 
sub-oommittee  presided  over  by  Mr.  S.  L.  Pearce,  C.B.E. 
The  situation  was  almost  as  difiicult  as  in  the  London  area, 
owing  to  the  numerous  undertakers  and  the  various 
interests  involved,  but  apparently  practical  unanimity  has 
now  been  reached. 

Technical  Details. 

We  gave  an  outline  of  the  admini,strative  and  financial 
features  of  the  scheme  in  our  issue  of  September  30th,  and 
it  only  remains  to  add  that  the  supply  will  be  on  the  three- 
pha.se  alternating  current  system.  The  standard  frequency 
will  be  50  cycles  per  second,  but  in  the  initial  stages  of 
development  there  will  be  no  interference  with  other  fre- 
quencies. The  main  transmission  pressure  will  be  33  000  V 
and  the  local  secondary  transmiaviou  pressures  11  000  and 
6  000  V,  so  as  to  coincide  with  existing  practice.  Eight 
stations  are  scheduled  as  being  unsuitable  for  extension, 
and  special  arrangements  are  to  be  made  for  the  Alderley 
and  Wilmalow  and  the  Altrincham  Electric  Supply  Com- 
panies. It  is  to  be  regretted  that  the  cost  of  changing 
the  Stalybridge  Board's  system,  which  operates  at  40  cycles 
])er  second,  is  considered  too  high  to  justify  the  expenditure 
involved — about  X400  000 — and  for  a  similar  reason  it  is 


not  proposed  to  alter  the  three-phase  power  station  of  the 
Lancashire  and  Yorkshire  Railway  Company  at  Clifton, 
which  has  a  frequency  of  25  cycles  pea-  second.  Tliis  station 
may,  however,  be  called  upon  to  supply  an  increased  load 
for  traction  purposes,  and  when  extensions  of  plant  are 
made  later  on  the  necessai-y  change  may  be  effected. 

Progressive  Bradford. 

The  Bradford  Corporation  electricity  department  is  not 
only  one  of  the  pioneer  municipal  electricity  supply  under- 
takings, bat  has  always  maintained  itself  in  the  vanguard 
of  progress.  It  was  the  first  to  introduce  the  principle 
of  hiring  motors  and  apparatus,  Mr.  Roles  was  an  early 
"  Point  Five,"  it  has  developed  an  excellent  domejtio  load 
and  in  other  ways  has  encouraged  the  use  of  electrical 
energy,  with  the  resulti  that  the  undertaking  is,  as  it 
desei-ves  to  be,  in  a  prosperous  and  flourishing  condition — 
this  in  spite  of  the  fact  that  the  woollen  trade,  the  staple 
industry  of  the  city,  has  recently  been  suffering  from  a 
period  of  unexampled  depression.  Nevertheless,  the 
department  for  the  year  ending  March  31  last  is  able  to 
boast  of  a  record  output,  over  55  680  000  units,  or  an 
increase  of  143  520  units  above  1918,  the  previous  best 
year,  and  nearly  6 A  million  units  more  than  in  1920.  The 
gro.ss  profit  amounted  to  £103  720,  and  after  meeting 
interest  and  sinking  fund  charges  there  was  a  net  surplus 
of  £10  603,  compared  with  a  deficit  of  £3  419  in  the  pre- 
ceding twelve  months.  These  figures  reflect  great  credit  on 
!Mr.  Roles  and  his  staff  and  show  that  the  department  is 
both  stable  and  managed  on  sound  business  lines.  Not 
only  was  the  output  greater,  but  there  was  an  increase  in 
all  classes  of  supply  and  there  was  also  a  record  number 
of  new  consumers  connected,  viz.,  1  283,  compared  with 
1  052  in  the  jirevious  year.  This  increa.se  brings  the  total 
number  of  consumers  up  to  7  712.  This  is  a  clear  indica- 
tion of  the  increasing  popularity  of  electricity  for  power, 
lighting  and  heating,  and,  what  is  equally  satisfactory, 
the  intimation  that  notwithstanding  the  depressed,  though 
improving,  condition  of  the  wool  industry,  the  demands  for 
supply  continue  to  come  in  at  a  good  rate. 

Extensions  of  Plant  and  Mains. 

A  GOOD  deal  of  the  Committee's  Report  is  devoted  to  an 
outline  of  the  extensions  of  plant  and  mains  that  will  be 
necessaiy  to  keep  pace  with  customers'  requirementv';. 
Various  extensions  of  the  e.h.t.  feeders  and  transformer 
chambers  have  already  been  made,  and  at  present  there  are 
over  81  miles  of  underground  feeders  with  three  miles  of 
overhead  e.h.t.  transmission  lines  and  74  tran.sfoi-mer 
chambers  in  commission,  aggregating  in  output^  19  464  kVA. 
There  was  also  unprecedented  activity  in  connection  with 
the  general  supply  netwoa-k,  the  niunber  of  extensions 
made  being  133. 

Motor  Hiring. 

Bradford  has  also  the  distinction  of  being  the  first 
municipal  undertaking  to  introduce  and  develop  the  syst^'Ui 
of  letting  motors  and  apjiaratus  on  hire.  In  consequence 
of  the  greati  increase  in  the  prices  of  new  motors  and 
starters,  the  higher  rate  of  intere.st  on  money  and  the 
extra  cost'  of  inspection  and  maintenance,  the  Committee 
have  been  compelled  to  make  substantial  advances  in  the 
'  hire  charges  which  have  been  in  operation  for  over  twenty 
yeeirs.  Neverthele.ss,  as  a  proof  of  the  success  ajid 
popularity  of  the  hiring  department,  we  may  add  there 
are  at  present  about  1  850  consumers  who  use  hired  motors 
with  a  total  output  of  over  10  000  h.p. 
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Business  Development. 

Another  branch  of  the  Committee's  activities  is  exempli- 
fied in  the  organisation  of  a  Business  Development  Depart- 
ment. This  is  designed  to  deal  with  manufacturers  who 
use  other  forms  of  power  than  electricity,  and  the  past 
year's  record  shows  that  several  special  agreements  have 
been  made  for  large  siipplies  of  electricity  for  power,  as 
well  as  supplemental^  agreements  with  existing  consumers 
for  substantial  increases  in  their  demands.  In  addition, 
steps  are  being  taken  to  extend  the  supply  system  to  Idle 
and  Thackley,  and  it  is  instructive  to  notice  the  steps  taken 
by  the  department  to  ascertain  the  nature  of  the  demand 
in  these  districts.  In  the  first  place,  a  canvass  was  of 
such  an  encouraging  nature  that  the  Committee  authorised 
the  opening  of  an  auxiliary  showroom  and  information 
bureau  in  Idle.  A  fairly  comprehensive  display  of  electri- 
cal fittings  and  apparatus  was  made,  and  announcements 
relative  thereto  appeared  in  the  Press,  on  the  screen  at 
the  local  picture  house,  &c.  The  result  of  this  campaign 
was  so  satisfactory  that  it  hsus  now  been  decided  to  give 
a  general  supply  of  electricity  in  the  district  in  question. 
It  is  obvious  that  the  Committee  have  an  adequate  appre- 
ciation of  the  value  of  modern  showrooms  in  advertising 
the  use  of  electricity  for  domestic  pui-j5oses,  for  application 
has  been  made  for  authority  io  borrow  £42  225  for  the 
purchase  of  new  premises  for  offices  and  large  showrooms  in 
the  Sunbridge  Road.  In  short,  the  administration  of  the 
Bradford  electricity  department  may  be  looked  upon  as  a 
model,  and  its  example  might  well  be  copied  by  other 
supply  authorities. 

Electricity  Supply  in  the  United  States. 

Some  interesting  statistics  have  recently  been  collected 
by  the  "  Electrical  World  "  to  show  the  development  of 
electric  light  and  power  undertakings  in  the  United  States. 
The  most  stiiking  point  revealed  is  the  relative  stability 
of  shares  in  such  undertakings  during  the  recent  depression. 
During  the  present  year  in  particular  the  average  price  has 
varied  little,  whereas  shares  of  industrial  concerns  and 
railway  companies  have  fluctuated  considerably  and,  on  the 
whole,  have  shown  a  decided  downward  movement. 
Generally  speaking,  we  believe  that  a  similar  condition 
would  be  found  to  exist  in  this  country,  and  in  view  of 
the  very  great  economic  difliculties  companies  have  had  to 
meet  this  must  be  considered  a  tribute  to  the  prudent 
policy  adopted  in  the  past. 

Operating  Rules. 

A  TEATURE  of  interest  in  connection  with  these 
American  statistics  is  the  course  of  the  "  operating  ratio," 
i.e.,  the  ratio  between  operating  and  maintenance  expenses 
and  the  gross  revenue  from  the  sale  of  energy.  During  the 
present  year  the  ratio  for  steam  plants  was  almost  the  same 
in  June  as  in  January,  namely,  56-2  per  cent.  During 
1920,  on  the  other  hand,  tliere  was  a  rise  in  the 
corresponding  period  from  .55  3  per  cent,  in  January  to 
62  5  per  cent,  in  June,  mainly  owing  to  the  exceptionally 
high  prices  for  fuel  in  1920,  which  have  since  become 
stabilised.  Generating  companies  operating  only  hydro- 
electric plants  have  naturally  a  smaller  ratio.  The 
operating  ratios  of  companies  having  both  steam  and 
water  power  follows  the  high  and  low-water  periods  of  the 
counti7.  Comparing  June,  1921,  with  June,  1920,  it 
appears  that  the  ratio  for  steam  plants  decreased  from  62  5 
to  56-2  per  cent. ;  for  combined  steam  and  hydro  plants 
from  50  9  to  450  per  cent. ;  and  for  hydro  plants  alone 
from   21 6   to  204   per  cent.     Gross  revenues  were  about 


10  per  cent,  greater,  and  if  the  operating  expenses  had 
increased  proportionally  no  improvement  in  the  operating 
ratio  would  have  been  seen.  It  is  evident,  however,  owing 
to  the  introduction  of  more  efiicient  methods  and  probably 
also  to  lower  fuel  costs,  the  position  has  become 
substantially  better. 

Organisation  of  Benevolence. 

The  speeches  at  the  festival  dinner  of  the  Electrical 
Trades  Benevolent  Institution  last  week  directed  attention 
to  the  need  of  furtlier  contributions  to  this  deserving  fund 
by  elusive  rather  than  by  the  direct  methods.  Sir  Tom 
Callender  briefly  stated  the  amount  that  had  been 
collected,  and  it  was  left  for  Sir  William  Noble  and  Mr. 
Llewelyn  Atkinson  to  rub  in  the  lesson  that  the  electrical 
induati-y  lags  very  much  behind  the  Post  Office  in 
generosity  and  that  an  unecxpected  change  in  the 
prosperity  of  an  industry  is  a  good  example  of  what  may 
happen  to  the  prosperity  of  the  individual.  We  have  never 
concealed  from  readers  of  The  Electrician  our  opinion 
that  this  fund  should  be  veiy  much  larger  than  it  is,  and 
that  this  increase  could  best  be  obtained  by  making  a  change 
in  the  method  of  collection.  Those  resisousible  for  the  con- 
duct of  the  Institution,  and  especially  its  indefatigable 
secretaiy,  Mr.  F.  B.  O.  Hawes,  will  no  doubt  agree  with 
us.  At.  present  the  collection  is  effected  by  a  system  of 
concentration,  and  takes  place  largely  at  the  annual  dinner,  . 
which  certainly  is  no  better  attended  as  time  goes  on. 
This  system  should  be  replacetl  by  one  more  centrifugal  in 
character,  so  that  not  only  are  more  persons  engaged  in 
the  industry  actually  collecting,  but  that  collection  should 
be  made  by  means  of  small  siims  throughout  the  year.  This 
could  either  be  done  in  the  form  of  a  weekly  or  monthly 
subscription  and  by  local  entertainments  got  up  for 
the  purpose.  It  is  only  by  some  such  means  that  the  fund 
can  be  made  really  worthy  of  the  electrical  industi-y  and  be 
competent  to  do  the  work  for  which  it  is  designed — the  relief 
of  the  deserving  unfortunate. 

The  Electrification  Boom. 

In  last  week's  Electrician  we  pointed  out  certain 
financial  disadvantages  in  the  Government  scheme  for 
relieving  unemployment  by  advancing  capital  for  con- 
stmctional  work  such  as  railway  electrification — work,  that 
is,  which  requires  doing,  but  cannot,  be  economically 
undertakeiu  at  present  time  owing  to  its  high  cost.  But 
if  such  Government-aided  work  is  to  be  luidertaken  at  all — 
and  it  certainly  seems  among  the  most  satisfactory  ways  of 
immediately  dealing  with  unemplojrment — it  could  not  take 
a  better  form  than  the  conversion  of  our  suburban  rail- 
ways to  electric  traction,  and  the  extension  of  those  lines 
that  are  already  electrically  worked  into  districts  that  at 
present  have  no  railway  facilities.  For  railway  electrifica- 
tion will  give  immediate  and  prolonged  employment  to  a 
large  number  of  men  in  the  majority  of  the  engineering  and 
closely  allied  trades:.  This  is  emphasised  in  an  article  in 
the  current  issue  of  "  The  English  Electric  Journal,"  in 
port  electrification,  it  would  do  much  to  remove  those 
scheme,  which  would  cost  £6  000  000,  absorbs,  when  every 
allowance  is  made  for  imported  material,  no  less  than 
£4  800  000  for  direct  Bi-itish  labour.  Moreover,  by  ulti- 
mately increasing  the  facilities  for  communication  and  trans- 
port, electrification  would  do  much  to  remove  those 
economic  difficulties  of  which  unemployment  is  the  outward 
and  visible  sign.  We  must  therefore  commend  the  prompts 
ness  with  which  the  railway  companies,  especially  the  South- 
Eastern    and    Chatham    EaOway     and    the    Underground 
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Group,  have  put  forward  proposals  upon  which  we  hoj)e 
work,  with  Government  assistance,  will  be  started  without 
delay. 

Electrification    Relieves   Coagcstion. 

It  is  an  open  secret  that  Mr.  A.  R.\wokth,  electrical 
engineer  of  the  South-Easteru  and  Chatham  Railways, 
some  time  ago  made  a  close  study  of  the  electrification 
question  as  applied  to  that  system,  that  as  a  result  very 
careful  financial  and  operating  data  were  prepared,  even 
before  the  war,  and  that  the  chief,  if  not.  the  only,  obstacle 
to  the  adoption  of  electric  working  ha.s  been  the  monetary 
one. 

It  is  equally  common  knowledge  that  saturation  is 
reached  at  business  hours  on  the  sections  of  the  South- 
Eastern  Railway  within  a  short  distance  of  the  London  ter- 
minal stations.  This  knowledge  is  confirmed  by  a  letter 
from  iMr.  P.  C.  Tempest,  general  manager  of  the  Company, 
which  appeared  recently  in  "  The  Times  "  in  reply  to  a 
com^plaint  about  the  late  i-unning  of  the  monting  boat 
train  from  Dover.  It  appears  that  owing  to  the  dates  of 
the  change  from  summer  time  to  Greenwich  time  not 
corresponding  in  England  and  Frau'ce,  passengers  for  a 
period  of  three  weeks  were  kei>t  waiting  an  hour  at  Dover. 
But,  a.s  i\lr.  Tempest  points  out,  to  have  obviated  this 
would  also  have  entailed  altering  the  running  of  no  less 
than  thirty-one  London  suburban  trains  with  an  average 
loading  of  500  pajssengers,  and  that  it  was  better  to  delay 
one  train  than  alter  thirty-one  for  so  short  a  time. 
ThLs  sort  of  difficulty  experience  has  shown  will  be  over- 
come by  electrification,  wliile  at  the  same  time  both  the 
average    speed    of    the    journey,    the    headway    and    the 

off-j>eak  "  service  can  be  improved,  and  revenue  thereby 
increased. 

Details  of    the   Scheme. 

As  a  beginning  it  is  proposed  to  electrify  a  route  mileage 
of  94  mile.'),  i.e.,  a  single-line  mileage  (including  sidings) 
of  210  miles.  This  part  of  the  scheme  will  take  in  an  area 
of  about  20  miles  from  Charing  Cross,  and  comprise  the 
North  Kent  and  Greenwich  lines,  the  Bexley  Heath,  line, 
the  Dartford  loop  line,  the  main  line  to  Orpington  and  the 
Bromley  North  branch,  the  Mid  Kent  and  Hayes  branch, 
the  main  line  to  Bickley  and  Orpington,  the  Crystal  Palace 
and  Greenwich  Park  branches  and  the  Catford  loop  lines. 
Sub.sequeBtly  a  further  140  route  miles,  representing 
438  miles  of  .single  line  and  sidings,  will  be  converted. 
This  will  bring  such  towns  as  Strood,  Chatham,  Gillinghajn, 
Sovenoaks,  Tonbridge  and  Dorking  within  the  electrified 
area.  Electric  operations  will  begin  with  the  suburban 
pa,s,senger  trains,  followed  by  through  passenger  and  goods 
trains.  It  is  e.stimated  that  electrification  will  allow  a 
30  per  cent,  average  increase  in  speed  and  frequency  of 
the  service  to  stations  in  Section  A,  while  in  Section  B  the 
increase  in  speed  will  be  40  per  cent,  and  in  frequency  of 
servioe  60  per  cent.  There  seem.s  no  rea,son  why  these 
figures  should  not  be  obtained,  and  the  advantages  in  rapid 
and  easy  communication  that  will  ensue  are  therefore 
obviou'*. 

First   Use  of  the  Standard  System. 

As  regards  the  .systems  to  be  employed,  it  is  stated  that 
the  "  standard  "  sy.stem  will  be  used  with  rail  collection. 

Multiple-unit  "  trains  will,  of  course,  be  employed  for 
the  suburban  services  and  locomotives  for  the  fast 
passenger  and  goods  trains.  In  the  former  case  the  motor 
car  will  be  equipped  with  two  200  h.p.  motors,  which 
should  give  plenty  of  margin,  even  with  the  somewhat 
severe   gradients    that    have    to    be   traversed    on    certain 


portions  of  the  line.  We  are  not  told  whether  IMr. 
Raworth's  interesting  three-wire  system  is  to  be  employed, 
but,  in  any  event,  the  technical  details  so  far  published 
are  meagre.  And  we  rather  wonder  what  "  working  in  " 
arrangements  will  be  adopted  where  the  line  traverses  the 
Brighton  Company's  system,  as  it  does  in  several  places. 
This  is  one  of  the  cases  where  standardisation  would  be  a 
real  benefit. 

The  Underground  Scheme. 
The  Underground  scheme,  though  less  spectacular  than 
that  of  the  South-Eastern  and  Chatham  Railway,  should 
not  be  less  useful  in  providing  better  facilities  for  inter- 
communication between  city  and  suburbs.  It  may  be 
described  as  a  combination  of  consolidation  and  extension. 
The  City  and  South  London  Railway  is  to  be  widened 
circumferentially  and  connected  to  the  London  Electric 
Railway  at  Camden  Town.  The  Hampstead  and  Highgate 
Railway  is  to  be  extended  to  Edgware,  and  the  Central 
London  Railway  is  to  be  connected  to  the  London  and 
South- Western  Railway  at  Shepherds  Bush,  so  that  through 
trains  can  be  i"un  from  Liverpool  Street  to  Kew,  Richmond 
and  Hammersmith.  These  are  all  useful  projects,  and 
wDl  correspondingly  reduce  the  number  of  "  missing 
links  "  which  are  still  found  in  unexpected  places  in  tube 
travel.  They  will  provide  extra  communication  for  the 
travelling  jjublic  and  stimulate  traffic  on  certain  sections 
of  the  Underground  which  are  not  already  saturated. 

A   "Bottle   Neck"  Problem. 

But  the  same  testimonial  cannot  be  given  to  the  pro- 
posed extension  of  tjjie  Districti  Railway  from  Wimbledon 
to  Sutton.  Or,  rather,  this  useful  extension  must  wait 
for  something  else.  It  is  one  of  the  schemes  that  has  long 
been  talked  about  and  almost  as  long  has  been  awaiting 
inauguration.  Before,  however,  the  London  Electric  Rail- 
way Company  undertake  this  work  Lord  Ashfield  and  his 
co-directors  must  give  urgent  study  to  the  problem  of 
relieving  the  congestion  between  South  Kensington  and 
the  Mansion  House.  This  section  of  the  system  is  a  bottle- 
neck so  narrow  tliat  we  wonder  how  it  has  stood  until 
now  without  bursting  the  pressure  that  is  every  night  and 
morning  put  upon  it.  To  improve  the  conditions  in  this 
section  is  a  problem  so  difficult  that  we  do  not  wonder  it 
is  shelved,  but  it  is  obvious  that  it  must  be  dealt  with 
somehow.  Extensions,  linking  up,  and  longer  and 
quicker  trains'  will  all  fail  of  their  full  eiffect  as  long  as 
this  section  continues  to  cause  delay  and  overcrowding,  as 
it  inevitably  mu.st  do.  Whether  widening  of  any  sort  is 
pos.sible,  or  whether  the  solution  lies  in  building  further 
tracks  under  those  now  used,  is  not  for  us  to  decide,  but 
these  are  alternative  solutions,  which  must  be  carefully 
examined  and  the  solution  adoj)ted  put  in  hand  at  once. 

Other  Schemes. 

Similar  schemes  to  those  we  have  just  dealt  with  have 
been  put.  forward  definitely  by  the  London,  Brighton,  and 
South  Coast  Railway,  and  indefinitely  by  the  Great 
Eastern  Railway.  As  we  anticipated,  the  improved 
methods  of  steam  working  recently  adopted  on  the  latter 
system  have  done  little  to  improve  the  congestion,  and  now 
the  electrification  of  lines  between  Liveqjool  Street  and 
Enfield,  Palace  Gates,  Chingford,  Ongar,  Woolwich  and 
the-  main  lines  to  Broxboume  and  Gidea  Park  has,  it  is 
hinted,  been  detenuined  upon.  This,  it  is  said,  will 
necessitate  a  large  amount  of  reconstruction  work  near  the 
terminus,  which  we  can  well  believe,  and  the  erection  of  a 
generating  station  at  Tidal  Basin — a  point  which  is  not 
mentioned  in  the  South-Eastern  scheme,  thoug'h  we  believe 
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a  site  at  Eritli  has  beeu  provisionally  surveyed.  We 
hope,  however,  that  the  uudue  erection  of  generating 
stations  will  be  avoided,  tliough  the  Commissioners  can  be 
trusted  to  keep  this  point  in  view.  Powers  have  long  been 
possessed  by  the  Midland  Railway  Company  for  the  con- 
vei-sion  to  electric  traction  of  the  line  between  Femchuroh 
Street  and  Southend-on-Sea.  It.  is  \o  be  hoped  that  work 
on  this  will  also  not  long  be  delayed. 

The   Magnification  of  the   Unessential. 

Now  here  are  a  number  of  schemes  which,  as  we  have 
said  above,  will  not  only  relieve  unemployment,  but  benefit 
the  public  generally.  For  that  reason  we  hope  that  they 
will  go  forward  as  speedily  as  possible  under  a  Government 
financial  guarantee  or  otherwise.  Beneficial  as  these 
schemes  are,  however,  yet  ifc  is  characteristic  of  British 
mentality,  as  represented  perhaps,  we  should  add,  by  the 
daily  Press,  that  the  real  advantages  of  the  plans 
suggested  have  been  almost  wholly  ignored  in  order  to  dis- 
cuss a  minor  political  point  in  the  scheme  put  forward  by 
Lord  AsHFiELD  on  behalf  of  the  Underground  Group. 

We  shcill  not  fall  into  the  same  error.  No  doubt  the 
question  of  monopoly  as  applied  to  road  traffic  is  a  wide 
matter  upon  which  it  is  possible  to  hold  a  number  of 
different  high-temperature  opinions.  It  is  possible  that 
Lord  AsHFiELD  and  Ms  colleagues  are  asking  for  too  much, 
even  when  it  is  remembered  that  the  London  Tube  Railways 
give  but  a  small  return  on  the  capital  expended  on  them, 
it  is  possible  that  to  grant  to  the  Company  on  paper  what 
they  already  virtually  have  in  reality  would  be  detrimental 
to  the  public  intere.st,  though  it  is  quite  usual  in  nearly 
eveiy  town  but  London,  and  it  is  probably  quite  true  tJiat 
some  competition  with  the  tramways  is  most  unfair.  But 
all  these  things  and  more  like  them  will  happen  so  long  as 
we  have  no  London  Traffic  Authority.  And,  in  any  event, 
they  have  little  to  do  with  the  electrification  of  railways 
as  a  means  of  relieving  unemployment. 

Electrical   Progress  in  India. 

The  discussion  cui  hydro-electric  development  in  India 
during  the  past  two  or  three  years  has  been  just  as 
interesting  and  equally  justified  as  in  this  oounti-y.  But, 
though  some  progress  has  been  made  with  surveys  and 
other  preliminary  work,  the  actual  advance  has  not  been 
so  great  or  so  rapid  as  was  anticipated.  We  leani  that 
there  are  distinct  signs  of  a  revival,  and  it  is  confidently 
expected  that  as  a  result  the  electricity  supply  industry 
will  show  increasing  prosperity  in  future. 

Statistically,  we  note  that-  at  present  there  are  forty- 
eight  licences  in  force  for  the  generation  and  supply  of 
electricity,  and  in  the  majority  of  the  cases  the  powers  have 
been  exercised.  Twelve  of  the  licences  relate  to  schemes 
in  the  Bengal  Province,  ten  to  Bombay,  six  to  the  United 
Provinces,  and  four  each  to  Madras,  Burma,  the  Punjab 
and  the  Central  Provinces.  The  leeway  caused  by  the  war 
is,  thei'efore,  now  being  satisfactorily  made  up,  though 
some  companies  are  still  short  of  plant.  For  instance,  at 
Lahore,  where  there  is  a  steam-driven  plant-,  connections 
have  had  to  be  refused,  while  Simla  has  exhausted  the 
capacity  of  its  existing  water  power,  and  new  develop- 
ments are  under  consideration. 

Increased  Costs  and  Charges 

Like  other  countries,  India  has  not  escaped  the  effect  of 
the  high  prices  of  materials  and  increases  in  wages,  and 
consequentlv  a  few  licencees  have  found  it  necessary  to 
increase  their  charges  on   account  of  the  advance  in   fuel 


and  establishment  expen.ses.  From  the  annual  supple- 
ment to  tihe  "  List  of  Electrical  Undertakings  in  India  " 
we  learn  that  of  the  steam-driven  plants  Bombay  had  the 
lowest  works  costs,  viz.,  0-694  anna  per  unit  generated  in 
1919,  wlrile  the  figure  for  the  Tata  Hydro-Electric  Com- 
pany, supplying  an  industrial  load,  was  only  0  113  auna. 
The  units  sold  in  the  two  cases  were  34  and  87  5  millions 
respectively.  The  Calcutta  undertaking  comes  next  in 
order  of  magnitude  with.  32  million  units  and  works  costs 
of  0-921  auna,  but  the  Simla,  hydro-electric  works  have 
the  second  lowest  costs,  viz.,  0-303  anna.  An  arma  is  now 
equal  to  one  penny, 

Hydro-Electric   Developments 

As  the  result  of  tiie  universal  rise  in  the  cost  of  coal  and 
an  equal  rise  in  the  price  of  oil,  it  is  not  surprising  to  find 
there  is  a  general  desire  for  greater  hydro-electric  develop- 
ment. It  is,  however,  unfortunate  t-hat  the  rainfall  of 
India  is  couiined  to  the  few  months  of  the  monsoon  period, 
so  that  storage  on  a  large  scale  is  generally  ess-ntial  if  a 
source  is  to  be  employed  to  anything  like  its  maximum 
development.  Along  the  whole  of  the  North  of  India,  at 
the  foot  of  the  Himalayas,  a  chain  of  possible  sites  has  been 
located  by  the  Hydro-Electric  Survey  of  India  and  by  in- 
dependent prospectors.  Similarly  there  is  immense  water 
power  down  the  whole  chain  of  the  Western  Ghats  and 
throughout  most  of  Bunna.  In  Southern  India  there  are 
but  few  areas  outside  the  radius  of  the  prospected  schemes, 
though  these  are  for  the  most  part  smaller  in  scale  than 
elsewhere.  Assam  also  has  large  undeveloped  power  both 
in  the  Cherrapungi  area  (where  the  rainfall  averages  some 
400  in.)  and  in  the  remote  Hukong  Valley  to  the  far  north. 

Electro-Chemical   Enterprise- 

The  largest  individual  scheme  examined  in  India  is  that 
of  the  Koyna  Valley.  This  was  found  by  Mr.  A.  T. 
Arnall,  and  is  capable  of  giving  some  300  000  h.p  con- 
tinuously. Proposals  have  been  submitted  for  developing 
this  important  source  of  latent  wealth,  but  it  is  essential 
that  electro-chemical  industries  should  be  started  jxm 
pasMi  with  the  power  scheme.  In  the  Punjab  the  great 
bend  in  the  Sutlej  River  above  Rupar  has  been  fully 
investigated  under  the  direction  of  Col.  B.  C.  Battye. 
The  possibilities  of  this  site  were  known  thirty  years  ago, 
as,  by  short-circuiting  the  bend  with  a  tunnel,  some  400  ft. 
of  fall  is  obtainaljle  with  a  minimum  flow  of  3  000  cubic  ft. 
per  second.  The  greater  part  of  the  industrial  needs  of 
the  jn-ovince  could  be  supplied  from  this  source,  which  is 
certain  to  be  developed  sooner  or  later.  Permission  was 
given  many  years  ago  to  develop  two  similar  but  smaller 
loops  on  the  Jumna  River  near  Mussoorie,  but  so  far 
nothing  definite  has  been  doing.  The  Jumna  and 
Sutlej  projects  are  within  interlinking  distance. 

British   Standards   Adopted. 

It  is  satisfactory  to  learn  that  there  is  general  agree- 
ment in  India  as  to  the  necessity  of  adopting  British 
standard  pres,sures  and  frequencies  for  all  future  schemes, 
bO  that  interlinking  may  be  effected  without  diflaculty. 
Already  the  Punjab  Government  has  passed  a  resolution 
to  this  effect,  and,  as  the  Institution  of  Engineers  of  India 
has  taken  up  the  question  of  the  adoption  of  British 
engineering  standards  at  the  instance  of  the  Government  of 
India,  it  is  probable  that  British  pressures  and  frequencies 
will  be  adopted  throughout  the  Indian  Empire.  We  cer- 
tainly hope  that  this  will  be  the  case,  as  the  importance 
of  this  form  of  standardisation  in  the  early  stages  cannot 
be  over-emi>hasised. 
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AUXILIARY    FEATURES    OF    AUTOMATIC 
TELEPHONE    SYSTEMS/ 

Laidlaw's   Relay    Device    to    Repeat    Sender   Impulses   to   Switches. 

By    W.    AITKEN.    M.I.E.E. 


The  permissible  speed  at  whicli  a  sending  device  may  be 
operated  is  limited  by  the  time  reijuired  for  the  positive 
•ttorking  of  the  switching  apparatus.  For  this  purpose  the 
make  and  break  periods  of  the  impulse  are  of  unequal  duration, 
the  movement  of  the  switch  wipers  being  usually  efiected 
during  the  longer  of  these  periods. 

The  subscriber's  dial-sender  is  arranged  to  run  at  a  constant 
speed  and  to  control  mechancially  the  duration  of  each  com- 
plete period,  but  the  relative  durations  of  the  make  and  break 
periods  vary  in  practice  between  wide  limits  by  the  distortion 
of  the  current  impulses  due  to  the  capacity,  inductance  and 
imperfect  insulation  of  the  lines  over  which  the  impulses  are 
transmitted  and  the  apparatus  associated  with  the  lines. 


which  in  one  position  connects  a  condenser  to  a  suitable  source 
of  electricity,  and  in  another  position  disconnects  it  from  the 
source  and  discharges  it  through  a  relay  controlling  the  switch- 
ing apparatus. 

The  diagram  shows  circuits  for  the  control  of  a  first  selector 
with  means  for  retransmitting  the  impulses,  free  from  dis- 
tortion, to  the  other  selecting  devices  used  in  the  settling  up  of 
the  wanted  connection  between  two  subscribers'  stations. 

The  circuit  shown  is  suitable  for  number  impulses  in  which 
each  impulse  comprises  a  short  break  and  a  long  make  period, 
the  condenser  being  charged  during  the  break  period,  and  the 
motor  magnet  during  the  make  period.  In  systems  in  which 
the  impulses  comprise  long  break  and  short  make  periods  the 
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The  actual  speed  attained  in  practice  is  considerably  reduced 
by  the  effects  mentioned.  The  arrangement  .shown  in  the 
diagram  is  a  method  of  increasing  the  permissible  range  of 
speed  and  the  certainty  of  action  of  the  switching  apparatus 
by  means  which  render  its  operation  independent  to  a  large 
extent  of  any  adverse  conditions  of  the  line. 

The  Application  of  the  Condenser. 

The  arrangement  makes  use  of  the  property  by  which  a 
condenser  can  be  charged  almost  instantaneously,  and  the 
energy  stored  up  can  be  afterwards  discharged  in  the  circuit 
of  a  relay  during  a  period  depending  uj)on  the  constants  of  the 
circuit.  The  time  during  which  the  relay  can  be  energised 
by  the  discharge  of  the  condenser,  and  can  consecjuently 
retain  its  armature  in  an  oi)erated  condition,  is  determined 
by  the  electric  constants  of  the  discharge  circuit,  and  is  inde-  , 
pendent  of  the  distortion  of  the  impulses  due  to  the  line  condi- 
tion.s,  so  long  as  this  distortion  does  not  mutilate  the  impulse 
to  such  an  extent  that  the  charging  circuit  of  the  condenser  is 
never  closed. 

The  current  impulses  transmitted  from  the  sender  are 
received  by  a  relay,  for  example,  the  line  relay,  the  armature  of 

•  All  rinlits  reserved. 


circuit  would  be  arranged  so  that  the  condenser  was  charged 
during  the  make  period. 

It  is  a.ssumed  that  a  subscriber  has  called  and  that  the  loop . 
has  been  extended  to  the  first  selector  in  a  known  manner. 

Arrangement  of  Circuits. 

The  circuits  are  numbered  in  the  order  of  operation  and  are 
as  follows  : — 

1.  When  the  receiver  is  lifted,  relay  R'  is  energised  over  the 
C  \\\ie. 

2.  Circuit  over  loop. 

3.  Relay  R3  energises,  slow  to  de-energise. 

4.  New  holding  circuit  for  the  C  wire. 

5.  Relay  R.'3  energised  and  opens  circuit  1. 
First  digit  impulses. 

At  the  fir.st  break  of  the  line  by  the  dial,  circuit  2  is  opened 
and  relay  R  de-energises 

6.  Condenser  C6  in  charging  circuit. 

7.  On  C()m])letion  of  the  impulse,  circuit  2  is  completed  and 
relay  R'  re-cncrgisis,  and  connects  the  charged  condenser  to 
relay  R7,  which  is  energised  by  the  discharge  of  the  condenser 
for  an  adjustable  and  predetermined  period  of  time. 

8.  Short-circuit  about  relay  R8,  whicli  is  now  opened  by 
relav  R7.     Kclav  H8  energises  in  .scries  with  relay  R5. 
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When  the  condenser  has  been  discharged,  relay  R7  de- 
energises  independently  of  the  condition  of  circuit  7. 

9.  Magnet  LM9  energises  to  lift  the  shaft  one  step.  Shaft 
contact  K'  is  then  opened. 

10.  Short-circuit  of  relay  R5,  which  is  thereby  made  slow- 
to  release  and  therefore  remains  energised  during  a  train 
of  impulses. 

As  relay  R'  de-energises  and  re-energises  for  each  impulse, 
the  above"  action  is  repeated  and  the  shaft  raised  to  the  level 
required. 

Relay  R7  is  adjusted  to  hold  its  armature  in  the  attracted 
position  only  for  a  time  sufficient  to  assure  that  the  armature 
of  relay  R-5  will  be  retained  during  the  period  in  which  the  relay 
is  short-circuited,  and  that  the  armature  of  magnet  LM9  can  be 
fully  released  and  prepared  for  another  step. 

When  the  last  impulse  of  the  train  has  been  sent,  relay  R' 
remains  energised  and  relay  R5  short-circuited,  so  that  it 
de-energises  and  opens  circuit  9  to  cut  off  magnet  LM9  and  join 
up  the  rotary  magnet  RM9. 

The  wipers  then  search  for  an  idle  trunk  in  the  group. 

11.  AVhen  an  idle  line  is  found,  relay  Rll  energises  and 
opens  circuit  9  to  cut  off  magnet  R5I9. 

12.  The  lower  winding  of  relay  Rll  is  connected  directly  to 
earth,  thereby  engaging  the  called  line. 

13.  The  loop  is  extended  to  the  next  selector  or  connector, 
and  relays  corresiDonding  to  R'  and  R3  are  energised. 

At  the  next  train  of  impulses,  relay  R7  operates  as  described. 
Each  time  relay  R7  is  energised  it  opens  contact  13'  to  repeat 
the  impulses  to  relay  R'  of  the  selected  switch. 

14.  When  the  called  subscriber  answers,  relay  R14  is 
energised  over  the  B  wire. 

15.  The  short-circuit  about  the  second  winding  of  relay 
R14  is  opened  to  balance  the  circuit. 

Relay  R14  opens  circuits  .5  and  6  to  release  relay  R8,  which 
prepares  the  release  to  be  effected  in  known  manner. 


Electrical  Trades'  Benevolent  Institution. 

The  festival  dinner  of  the  Ei.ei  teical  Trades'  Bkn'Evolext 
Institution  was  held  .at  the  Trooadcro  Restaurant  on  Wednesday, 
October  26lh,  Sir  Tom  Callender  being  in  the  chair.  The  company 
present  included  several  ladies  and  numbered  about  120. 

Sir  Tom  Caixender  in  proposing  the  toast  of  the  "Institution  '' 
said  that  it  had  started  its  operations  in  1905.  So  far  it  had  been 
singularly  fortunate  in  ha\'ing  had  no  call  on  its  funds.  Neverthe- 
less, those  responsible  were  endeavouring  to  get  together  money  for 
a  rainy  day,  and  had  collected  the  sum  of  £15  700.  This  sum 
brought  in  an  income  of  ahout  £700  a  year,  wliich  income  after 
expenses  had  been  deducted  went  to  swell  the  capital  fund.  Gi  ants  to 
necessitous  people  duiing  t  he  present  year  had  only  a  mounted  to  £52. 

Sir  WnxiAiM  Noble  in  supporting  the  toast  saiil  although  he  was 
not  connected  with  the  electrical  trade  himself  he  was  head  of  the 
department  which  was  one  of  the  trade's  best  customers.  It  was 
commonly  thought  that  the  civil  servant  had  not  to  provide  for  his 
old  age  as  he  received  a  pension,  but  a  pension  was  not  gia-nted  until 
the  age  of  si.vty  years  was  reached  or  after  about  forty  years  service. 
In  the  meantime  provision  had  to  be  made  for  accidents,  for  sickness. 
and  for  maintenance  in  the  case  of  need.  A  scheme  for  this 
purpose  had  therefore  been  started  in  the  London  district  in  1S(>7, 
and  since  tliat  date  many  thousands  of  pounds  had  been  distributed 
from  the  fund,  which  was  now  in  an  exceedingly  flourishing  condition. 

Sir  WilUam  also  gave  details  of  the  Post  Office  relief  fund  which 
was  started  late  in  1914.  In  four  years  this  had  collected  £450  000, 
had  endowed  two  hospitals  and  maintained  three  convalescent  homes. 
It  also  provided  funds  for  the  support  of  widows  and  orphans  of 
Post  Office  servants  killed  during  the  war,  and  had  sent  parcels 
every  week  to  those  in  the  service  who  had  been  taken  prisoners. 
It  had  now  on  its  books  3  000  widows  anil  5  000  cliildren,  and  was 
devoting  itself  among  other  things  to  the  education  and  maintenance 
of  orphans. 

Mr.  Llewelyn  Atkinson,  who  also  spoke,  said  that  last  year  tiie 
difficulty  in  the  electrical  industry  was  to  make  anyone  believe  it 
was  necessary  to  provide  for  such  a  flourishing  undertaking.  They 
all  knew  that  since  that  time  a  most  une.xpected  change  had  takeii 
place,  and  such  unexpected  changes  afiected  persons  eq\ially  with 
industries.  ^Vorkers  in  the  electrical  industry  therefore  must  now 
use  everj^  effort  to  build  up  a  benevolent  fund  from  that  point  of 
view.  It  was  a  good  tiling  that  ladies  were  present,  as  their  presence 
was  likely  to  stimulate  a  home  interest  in  the  fund,  as  every  woman 
■Houkl  thereby  be  brought  to  realjac  that  the  fund  wa.s'a  buffer 
between  the  hard  strokes  of  fate  and  the  existence  of  her  home. 

It  was  announced  that  the  sum  collected  dmlnf  the  evening  was 
£1  280. 


Electricity    in    Gases    as    a    Branch    of 
Engineering.* 

By  Prof.  W.  M.  THORNTON,  O.B.E.,  D.Sc. 

Fifty  }-ears  ago  JIaxwell  indicated  research  on  electi-ieity  in  gases, 
as  a  pi'oliahle  avenue  for  the  penetration  of  the  constitution  of 
matter.  The  prediction  has  been  amjily  justified,  but  there  is  still 
a  long  waj'  to  be  penetrated.  Present  knowledge  recognises  twc 
kind.=  of  electricity,  viz.,  permanent  right  and  left  handed  strains  in 
ether,  of  which  all  atoms  are  couiposed.  A  loosely  charged  molecule 
is  a  possible  ion  or  carrier  of  electricity.  lonisatiou  in  gases  is  in 
general  of  a  simpler  nature  than  in  li<[uids,  thus  the  production  and 
behaviour  of  positive  and  negative  iiaseous  ions  in  various  fields 
may  be  a  consideration. 

Radiation  and    Ignition. 

Radiation  from  a  fiame  is  biglily  important.  Xt  least  25  per  cent, 
of  the  energy  of  the  coal  burning  in  a  boilei'  furnace,  which  reaches 
the  water,  is  transmitted  by  electrical  radiation  from  the  atoms  in 
the  flame  and  incandescent  coal.  Taking  the  boiler  power  of  the 
world  as  50  million  h.p.,  at  least  12  million  v..v.  are  transmitted  by 
short  ether  waves  to  furnace  walls  in  this  way.  The  total  power 
received  in  full  sunlight,  and  arising  from  the  vibration  of  atoms  in 
the  sun.  is  far  greater — no  less  than  2(X)  bilhon  kW. 

The  negative  electron  is  easily  moved  as  compared  with  the 
positive  electrons.  The  latter  form  nuclei  of  atoms  and  ladiation  is 
set  up  by  oscillations  of  the  negative  electron  oniy.  Electrical 
ignition  comes  next  to  radiation  in  engineering  importance.  Ignition 
proper  is  not  primarily  a  thermal  process,  but  involves  ionisation 
of  the  explosive  mixture.  Electric  ai.tion  in  gases  maj'  cause 
ignition  (1)  through  direct  ionisation,  (2)  by  collision  of  the  electrons 
with  the  molecules  in  a  jump  spark  or  by  ionic  emission  from  arcs, 
and  (.3)  by  thermionic  emission  from  hot  wires.  Even  in  the  Diesel 
engine,  where  there  is  no  direct  electrical  ignition  but  only  the  attain- 
ment of  a  certain  temperature  of  compression,  electrical  phenomena 
probably  play  some  part.  Ignition  from  hot  wires  occurs  at 
temperatures  above  200°C.  (far  below  red  heat),  when  a  discharge  of 
electrons  from  the  wire  commences.  The  theory  of  the  arc  is 
incomplete,  and  has  little  influence  on  design.  The  oscillations  are 
more  important  in  relation  to  radio-work  than  in  connection  with 
the  arc  as  a  source  of  light. 

Electric  Discharges  through  Mercury. 

The  operation  of  electric  discharges  through  mercury  vapoui'  was 
discussed,  and  the  application  in  the  mercury  rectifier  (now  built 
to  transmit  1  000  kW)  explained.  The  rectifier  is  an  example  of 
discharge  in  gases  at  low  pressures.  Discharges  in  high  vacua  form 
the  origin  of  the  X-ray  tube  and  triode  valve.  The  latter  is  a 
modification  of  the  vacuum  tube  by  the  insertion  of  a  grid  between 
the  electrodes.  When  electric  discharges  occur  in  air  intense 
ionisation  by  collision  is  produced.  At  low  temperatures  the  effect 
is  almost  confined  to  oxygen,  which  is  converted  to  ozone.  The 
derivation,  by  electrical  discharge,  of  nitrogen  compounds  from  the 
air  has  been  actively  developed  in  Germany  and  Scandinavia,  the 
products  being  of  gi-eat  value,  both  as  explosives  and  for  fertilisers. 

.lust  as  rain,  when  electrified,  coalesces  in  large  drops  characteristic 
of  a  thunder  shower,  so  clouds  of  smoke  can  be  caused  to  deposit 
by  electrical  treatment.  The  essential  is  a  strong  electric  field 
sufficient  to  produce  clouds  of  ions,  electrons  or  charged  molecules, 
which  are  swept  into  collision  with  the  smoke  particles.  In  such 
discharges  it  is  probable  that  the  negative  ionic  discharge  plays  the 
greater  part. 

Atmospheric  Electricity. 

Atmospheric  elect'-icity  is  of  interest  chiefly  in  its  bearing  on  radiai 
telegraphy  and  telephony.  Electrical  jihenomena  on  or  near  the 
earth's  surface  are  rarely  beneficial  in  the  engineering  sense.  Electric 
storms  are  the  bane  of  telegrapliists,  and  may  even  be  of  such 
\iolencc  as  to  shut  do^v^l  large  overhead  power  .systems.  Wlien  a 
strong  wind  blows  through  a  mist,  or  over  a  sandy  or  dusty  plain, 
electrification,  and  ultimately  hghting  discharges,  may  occur. 

'■  AtJuospheiics  "  in  wireless  occasion  many  difficulties.  Means 
are  now  being  devised  of  working  through  ethereal  disturbances  of 
this  nature,  but  their  presence  near  the  earth  gives  rise  to  much 
trouble.  _ 

The  subject  of  electricity  in  gases  may  be  divided  roughly  into 
four  branches  :  (I)  Ions  produced  by  collision  between  electrons  and 
molecules  of  intense  electric  fields.  (2)  Ions  produced  by  thermionic 
discharge.  (S)  Electrical  effects  of  collision,  and  (4)  electrical 
effects  of  separation  of  charges.  The  subject  constitutes  a  branch 
of  applied  electricity  which  may  be  termed  "  Ionic  "  engineering 
and  affords  great  opportunity  for  experiment,  research,  mathe- 
matical reasoning,  and  judgment  in  the  use  of  materials  which  are 
essential  to  engineering. 

*  Abstract  of  an  address  delivered  before  the  North-Eastem  Centre 
of  the  Institution  of  Electrical  Engineers. 
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ELECTRICITY    SUPPLY    IN    SHEFFIELD. 

Details   of    the    New   Blackburn    Meadows   Station. 


The  history  of  public  electricity  sujjply  in  Shcfiield  dates  back 
to  tl>e  dark  ages  of  1878,  when  Mr.  John  1'asker  and,  subsequently, 
the  Sheffield  Electric  Light  &  Power  Company,  ran  a  small 
station  in  the  centre  of  the  town.  The  Corporation  came  on  the 
scene  in  1898,  at  which  time  a  .single  phase  supply  at  100  cycles 
was  being  given,  and  besides  changing  over  to  50  cycles  and  two 
phase,  soon  found  it  necessary  to  construct  a  station  at  Ncejisend, 
of  which  a  full  descrijjtion  was  given  in  The  Ki,ectrician  of 
March  13th,  1914.  Xccpscnd  started  with  a  capacity  of  1  500  kW. 
in  1914  it  had  l.S  r>(l(>  kW,  and  now  its  capacity  is  59  500  kW, 
this  enormous  increase  being,  of  course,  due  to  the  war  load. 
But  though  the  end  has  been  reached  as  far  as  Neepsend  is  con- 
cerned, the  good  work  will  be  carried  out  at  the  new  Blackburn 
Meadows  Station. 

The   Site. 

The  site  of  the  Blackburn  Meadows  station,  of  which  a  view  is 
given  in  Fig.  1,  is  near  the  eastern  boundary  of  the  city,  close  to 
many  of  the  large  works,  and  so  suitable  in  every  way  for  the  erection 
of    an     up-to-date    generating    station.       Moreover,    it    adjoins 


steel,  has  had  to  be  made  in  reinforced  concrete.  Thus  the  over- 
head coal  b\inkcrs  are  supported  on  a  special  concrete  foundation. 
This  is  made  up  of  two  reinforced  concrete  beams  5  ft.  wide  at  the 
bottom  and  7  ft.  deep,  and  running  the  whole  length  of  the  boiler 
house,  that  is  225  ft.  These  beams  carry  eighteen  vertical  pillars, 
each  2  ft.  (5  in.  by  1  ft.  6  in.,  of  a  similar  construction.  The  centre 
feet  of  the  roof  principals  of  each  of  the  bays  on  either  side  of  the 
coal  bunkers,  and  the  bunkers  themselves,  are  carried  on  further 
continuous  reinforced  concrete  beams,  5  ft.  deep,  which  are  them- 
selves carried  on  the  vertical  pillars  already  referred  to. 

The  boiler  house  basement,  where  the  ash-handling  plant  is 
installed,  is  on  flic  ground  level,  and  has  been  designed  so  that  the 
men  employed  there  are  working  under  conditions  as  ideal  as  it 
could  be  hoped  to  obtain.  So  spacious  is  this  basement  that  a 
portion  can  also  be  utilised  for  storing  heavy  materials. 

The  boiler  firing  floor,  12  ft.  above,  is  carried  on  180  reinforced 
concrete  pillars.  The  total  breadth  of  this  floor  is  l.'JO  ft.,  and  the 
height  to  the  top  of  the  coal  bunkers  70  ft.  These  bunkers  have  a 
capacity  of  1  200  tons  of  coal.     At  the  east  side  of  the  boiler  house 


Fin.  1. — West   View   of   the   Blackburn    Me.4dows   Station,  Sheffield. 


the  city  sewage  works,  runs  up  to  the  river  Don  on  the  east,  and 
has  an  area  of  about  27  acres.  Also  the  .site  was  .sub.stantially 
level  and  had  a  good  subsoil,  so  possessing  many  advantages  and 
few  disadvantages. 

I)es])ite  the  overwhelming  evidence  of  shortage  of  power  the 
Ministry  of  Munitions,  in  the  fir.st  in.stance,  would  not  give  per- 
mission for  the  work  on  the  site  to  proceed.  In  consequence  of 
this  the  original  proposals  for  the  station  had  to  be  abandoned, 
and  when  work  did  eventually  commence  in  November,  1917, 
any  plant  available  had  to  be  em])loycd.  Moreover,  the  increased 
cost  of  wages,  material,  and  cost  of  plant  made  a  considerable 
difference  in  the  wrong  direction  in  the  necessary  cajntal  outlay. 

(Jn  the  other  hand  it  must  be  noted  that  the  Corporation  were 
very  fortunate  in  obtaining  plant  which  was  nearing  completion  in 
manufacture  and  at  a  lower  price  than  was  obtainable  in  the  market 
generally.  'I'his  was  due  to  the  fact  that  they  were  enabled  to  take 
over  contracts  made  by  the  Government  for  plant  for  the  Henbury 
Explosive  I''actory.  At  the  same  time  the  plant  so  obtained  was 
not  that  which  would  ordinarily  be  installed  had  the  scheme  gone 
through  when  first  decided  on.  The  station  was  started  to  work 
during  the  early  part  of  last  winter,  and  is  being  formally  opened 
by  the  Duke  of  York  today. 

General    Arrangement    of   Buildings. 

Owing  to  the  difficulty  of  obtaining  constructional  steel  work, 
much  of  what  in  normal  times  would  have  been  carried  out  in 


is  the  turbine  lOom,  with  the  condensers  in  the  basement  at  the 
ground  level.  It  is  145  ft.  long,  70  ft.  wide,  and  has  a  total  height 
of  77  ft.  The  turbine  floor  level  is  19  ft.  above  the  condenser  floor 
level.  The  ventilation  for  both  the  boiler  house  and  turbine 
room  has  been  carefully  studied,  so  that  the  central  portion  between 
the  two  lines  of  boilers  in  which  the  stokers  are  working  is  kept 
as  cool  as  possible. 

Staff   Accommodation. 

On  each  side  of  the  iiiiun  lniildini;s  is  an  annexe — that  by  the  side 
of  the  boiler  house  being  1,'!2  ft.  long,  IIO  ft.  wide,  and  19  ft.  high. 
This  has  been  fitted  up  as  mess  rooms  for  the  use  of  the  boiler  house 
employees.  The  annexe  on  the  siile  of  the  turbine  house  is  102  ft. 
long  and  20  ft.  wide.  It  is  three  storeys  high,  and  contains  on  the 
ground  floor  a  completely  equiiipcd  fitting  and  repair  shop,  on  the 
first  floor  the  nece.ssary  offices  for  the  o|)erating  stalf  and  engineer 
in  charge,  together  with  mess  looms  for  the  turbine  house 
and  switchboard  staff.  The  top  storey,  which  comes  directly 
behind  the  switchboard,  <(>ntains  the  high-tension  switchgear. 
Thg  total  height  of  this  building  is  :i8  ft.,  and  the  roof,  which  is  of 
concrete,  is  flat. 

Coal  Handling. 

The  existing  sidings,  which  were  put  down  for  the  Sewage 
Department,  are  used  for  coal  delivery.  At  right  angles  to  these 
arc  two  .sets  of  lines  laid  at  ground  "level  of  the  site,  connected 
ti)   the    sidings  by   12  ft.   steel  turntable!?.     Each   .set  of    rails  is 
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provided  with  a  tippler  of  the  circular  ring  revolving  type.     Eacli       sq.  in.      The   .super-heaters   to   these    boilers    liave  a    surface  of 
tippler  has  a  2  H.P.  motor  for  the  clamping  device  and  an  8  h.p.       1  ]2()  sq.  ft.  and  give  a  super-heat  of  200°F. 

motor  for  revolving  it.     The  wagons  are  hauled  on  to  the  sidings  The  other  three  boilers  are  of  the  Woodeson  type,  with   Clarke 

by  electric  capstans  situated  at  suitable  points.     They  tip  into  a      Chapman  super-heaters.     They  have  a  heating  surface  of  8  8U0  sq.  ft. 
pit  below  gi-ound  level,  from  which  the  coal  is  elevated  to  the  level      and  a  grate  area  of  196  sq.  "ft.     Two  chain-grate  stokers  of  the 
of     the     bunkers     by    two     bucket     elevators,      one     to     each       BcnnisUpe  are  fitted  to  each  boiler.     These  are  eacli  ])rovidcd  with 
tippler    driven    by 
1.0     H.r.      motors. 
Each  of   these  ele- 
vators    can     deal 
with    40     tons     of 
coal  per  hour. 

The  bucket  ele- 
vators deposit  the 
coal  on  a  push  plate 
con veyor(  driven  by 
a  15  H.i'.  motor)  ex- 
tending the  length 
of  the  boiler  house 
and  running  ovei- 
the  tops  of  the 
bunkers.  This  con- 
veyor has  a  capa- 
city of  60  tons  of 
coal  per  hour.  The 
base  -  plate  of  the 
conveyor  is  fitted 
with  shutter  doors, 
which  permit 
the  coal  being  fed 
to  the  bunkers  at 
any  point.  The 
overhead  bunkers 
have  a  capacity  of 
1  200  tons  of  coal. 

Steel  chutes  fit  - 
ted  with  mixini; 
vanes  deliver  the 
coal  from  the  over- 
head bunkers  to 
the  stoker  hoppers. 

Boiler   House. 

In  the  boiler 
house   (Fig.  2)   are 


Fig.  2. — View  through  the  BoiiEE  House. 


installed  fourteen 
water-tube  boilers.  Eleven  of  these,  of  the  five-drum  Stirling  type, 
have  each  a  heating  surface  of  8  282  sq.  ft.  and  a  grate  area  of 
1 96  sq.  ft.  They  are  rated  to  evaporate  30  000  lb.  of  water  per 
hour  from  feed  at   212''F,  with  a  working  pressure  of  \9?i  lb.  per 


>'!'■■   ■'•■      \'\\:\\     'tv    iiiK    Ami    Ci:i  ^Hi:i:, 


a  si.x-speed  gear  and  are  belt-driven  from  a  central  line  of  shafting 

limning  the  whole  length  of  the  boiler  house. 

A  motor  drive  is  provided  for  the  main  line  driving  shaft  at  three 

positions,  each  end  and  the  centre.  The  motors  arc  of  4.5  H.p. 
each,  and  the  diive  is  by  chain  redu- 
cing gear.  Hans  Renolds  block  type 
chains  are  used,  totally  enclosed  in 
dust-proof  steel  cases. 

The  whole  of  the  central  line  shafting 
can  be  driven  from  any  one  motor. 

Ash-Handling  Plant. 

The  ashes  from  each  boiler  fall 
into  a  receiving  jiit  at  the  back  end, 
and  are  thence  delivered  through  a 
valve  to  an  ash  crusher.  The  ash 
crusher  (Fig.  'i)  is  driven  by  a  10  H.p. 
motor.  It  can  be  moved,  by  hand,  to 
deal  with  the  ashes  from  any  boiler,  as 
rec{uired,  being  mounted  on  a  lino  of 
rails  running  the  length  of  the  bank  of 
boilers.  . 

The  ashes  then  pass  through  cast- 
iron  suction  pipes  into  the  ash-receiv- 
ing tanks  at  the  south  end  of  the  boiler 
house.  Each  bank  of  boilers  has  a 
sejiarate  ash-handling  plant  operating 
in  the  above  manner.  The  recei\'ers 
are  fixed  at  a  height  of  5.5  ft.,  and 
sprays  are  fitted  at  the  ash  entry  to 
slake  and  precipitate  the  dust  and 
prevent  it  being  drawn  into  the  ex- 
hausters, which  are  of  the  Roots' 
blower  type,  each  driven  by  a  70  h.p. 
motor.  The  air  drawn  in  is  taken 
through  filters  into  the  exhausters 
and  discharged  through  silencers. 

The  spaces  between  the  bottom 
di'ums  of  the  boilers,  and  aiso 
the  spaces  in  the  bottom  of  the  econo- 
niiscrs.     are     connected      bv      means 
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of  6  in.  cast-iron  exhausting  pipes  to  the  same  suction  plant. 
By  this  means  the  soot,  giit  ami  flue  dust,  which  ordinarily  deposit, 
are  removed  whilst  the  boiler  is  in  service.  Tliis  obviates  the 
necessity  for  the  old-fashioned  boiler  cleaning  which  had  to  take 
place  at  frequent  intervals. 

The  ash  receivers  arc  capable  of  holding  about  14  tons  of  ashes 
and  dirt,  and  are  fitted  with  valves  which  discharge  into  bins. 
These  in  turn  discharge  through  chiites  to  the  railway  trucks  on 
the  siding  running  along  the  south  end  of  the  building.  The 
sprays  for  slaking  the  dust  and  ashes  fitted  at  the  he.ad  of  each 
receiver  are  supplied  by  pumps  drawing  from  the  circulating  water 
inlet.  Steel  tippler  wagons  running  upon  the  same  rails  as  the 
ash  crusher  are  provided.  These  form  the  necessary  standby 
should  the  suction  plant  be  at  any  time  out  of  commission. 

Electric  hoists  are  installed  by  means  of  which  these  wagons 
ean  be  made  to  tip  into  the  a.sh  hoppers  for  distribution  of  the 
ashes  to  railway  trucks  as  before. 

Eccnomisers,  Flues   and    Chimneys. 

Each  boiler  and  economiser  is  a  separate  unit.  The  economisers 
are  of  the  Green  type,  fitted  with  the  usual  scraper-gear,  which  is 
driven  by  a  3  n.v.  motor.     Each  economiser  is  fitted  with  a  circu- 


Boiler  Water  Supply. 

The  town  water  service  is  brought  into  the  boiler-house  through 
a  9  in.  service  main.  It  is  metered  directly  at  the  position  where 
the  main  enters  the  building  and  also  at  the  point  where  it  is  tapped 
off  the  town  main.  The  incoming  supply  is  carried  to  the  storage 
tank  by  a  6  in.  ring  main,  and  branches  are  taken  from  this,  fitted 
with  connections  for  fire-hose  and  also  for  supplies  to  the  various 
canteens.  The  storage  tank,  which  forms  the  roof  of  the  pump 
house,  is  divided  into  two  .sections,  either  or  both  of  which  can 
be  used.  These  feed  tanks  are  arranged  to  take  all  returns  from 
boiler,  steam-pipe,  and  turbine  drains,  for  the  purpose  of  feed 
heating. 

Generating  Plant. 

The  main  generating  units  are  four  in  number.  The  whole 
length  of  one  side  of  the  tiirbine  room  (Fig.  4)  housing  them  is 
occupied  by  the  switchboard  gallery,  which  is  raised  about  2  ft.  above 
the  engine-room  floor  level.  The  total  capacity  of  turbine  plant 
at  present  installed  is  35  500  kVA.  This  is  made  wp  as  follows  : — 
One  horizontal  type  Curtis  turbine,  manufactured  by  the  British 
Thomson-Houston  Co-npany,  direct  coupled  to  a  7  500  kVA 
alternator,  running  at  a  speed  of  1  500  revs,  per  min.  One 
Parsons  single  cylinder  reaction  turbine,  coupled  to  a  12  500  kVA 


■TfnwnT^—wwmralMTii*!— TBI  ainiirri  iinr  t^^ 
Fio.  4. — General   View   in   the   Tttrbine   Eoom. 


lator.  This  .supplies  partially  heated  water  at  the  inlet  side,  and  so 
prevents  sweating  taking  place  in  the  first  baixk  of  tubes.  Each 
pair  of  boilers  is  pro\ided  with  a  chimney  60  ft.  high,  the  diameter 
ta])ering  from  12  ft.  at  the  base  to  8  ft.  at  the  top.  Two  45  in. 
induced  draft  fans,  each  driven  by  a  40  H.r.  motor,  are  installed. 

Feed  Main  and  Boiler  Feed  Pumps. 

Steel  mains  8  in.  in  diameter  and  in  duplicate  are  installed  with 
separate  branches  to  each  economiser.  These  mains  are  supplied 
from  the  jmmp  house,  which  contains  six  pumps.  Three  are  .six- 
stage  centrifugal  jiumps  with  a  rated  capacity  of  20  000  gallons  of 
water  per  hour  against  a  head  of  555  ft.  These  pumps  are  each 
driven  by  a  100  H.r.  motor. 

The  other  three  pumps  are  of  the  direct  acting  Weir  type,  and 
are  steam  driven.  They  have  a  capacity  of  17  000  gallons  per 
hour  against  the  working  boiler  pressure  of  1 01)  lb.'  per  square  inch. 
Two  I>ca  recorders  are  provided.'through  which  all  water  supplied 
to  the  pumps  passes  on  its  way  from  the  main  water  tank.  These 
can,  however,  be  bye-])assed,  so  that  water  can  be  drawn  direct, 
if  necessitated  by  the  recorders  being  out  of  commission. 

The  water  required  for  boiler  or  condenser  tube  cleaning  is 
arranged  to  be  sujiplicd  from  a  sjiecial  five-stage  centrifugal  pump, 
and  this  can  also  be  u.sed  in  case  of  emergency  as  a  special  fire 
pump. 


alternator,  running  at  a  speed  of  I  500  revs,  per  min.  One  pure 
Zoelly  type  turbine  with  eight  single  stages  running  at  3  OtK> 
revs,  per  min.  This  turbine  is  designed  to  give  its  most  economical 
consumption  at  4  80)  kW.  with  a  stop  valve  pressure  of  180  lb. 
per  square  inch,  I80'"F.  su]icrheat,  and  28  in.  vacuum.  The  fourth 
turbine  is  also  of  the  Zoelly  type  of  the  .same  output  as  the  one  just 
mentioned. 

Condenser  Plant  and  Air  Pumps. 

Each  turbine  has  its  condenser  and  air  pumps  directly  below  it. 
The  condenser  for  the  Parsons  machine  has  a  cooling  surface  of 
14  000  .sq.  ft.,  and  is  capable  of  dealing  with  120  00t)  lb.  of  steam 
]jer  hour.  'J'he  B.T.H.  machine  has  a  condenser  with  a  cooling 
.surface  of  12  000  sq.  ft.,  which  can  deal  with  90  000  lb.  of  steam 
per  hour.  Each  of  the  Zoelly  ty]>e  turbines  has  a  condenser  con- 
taining 10  500  sq.  ft.  of  cooling  surface,  and  each  is  capable  of  dealing 
with  90  000  lb.  of  steam  per  hour. 

The  air  pumjis  for  all  these  machines  are  of  the  three-throw 
Edji^rds  tjpe,  and  are  all  motor  driven  through  reduction  gears. 
On  the  Parsons  set  these  auxiliaries  can  also  be  driven  from  a  small 
steam  turbine  provided. 

After  condensation  the  steam  from  each  turbine  is  passed  through 
an  integrating  water  meter  of  the  Lea  recorder  type,  of  which  there 
are  four,  one  for  each  turbine.  From  these  records  a  continual 
check  can  be  kept  on  the  steam  consumption  of  each  unit  for  al 
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loads.  A  small  force  pump  is  comiected  to  the  crank  shaft  of  the 
ail-  pumps,  and  this  returns  the  condensed  steam  direct  to  the  boiler 
feed  water  tank. 

Generators. 
The  four  generators  are  all  three-phase  50  cycle  machines,  gener- 
ating at  6  6()0  V.    Twoot  themrunat  1  500 revs,  per  min.,  and  two 


fan.  This  is  direct  driven  from  a  110  H.p.  motor.  Although  the 
generating  pressure  is  6  600  V,  the  busbar  pressure  is  11  400  V,  and 
each  generator  is  connected  direct  to  three  single-phase  transformers, 
for  stepping  up  to  the  required  pressiue  on  the  main  s-n-itchboard. 
These  transformers  are  delta-connected  on  the  generating  side  and 
star-connected  on  the  switchboard  side. 


Fig.  .5. — The   Revolving   Circulating   Watek  Screens   in   the   Upper   Position. 


at  .3  000  revs,  per  min.  The  three  smaller  machines  have  fans  fitted 
on  their  rotors  for  ventilation  purposes  and  these  pa.ss  approximately 
.S3  000  cubic  ft.  of  free  air  per  minute  through  each  generator. 
The  Parsons  machine  has  its  ventilating  air  supplied  by  an  external 


Circulating  Water. 

The  circulating  water  for  the  condenser  is  taken  from  the  Eiver 
Don  just  below  its  junction  with  the  South  Yorkshire  Navigation 
Canal.     It  flows  by  gravity  through  two  revolving  screens,  each 


Fig.  6. — General    Vi 


iND    Si'BAT   Cooling    Pond. 
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about  20  ft.  in  diameter,  into  a  bay  33  ft.  wide  by  9  ft.  deep.  Each 
of  these  revolvinf;  screens  (Fig.  5)  is  continuously  cleaned  by  means 
of  a  jet  of  water  .spraying  outwards  through  the  top  of  the  screen, 
which  washes  oil  all  deposits  which  the  incoming  water  ha.s  left 
on  the  mesh  in  passing  throvigh.  The  screens  are  kept  continuously 
revolving  by  a  6  h.p.  motor  and  can  be  driven  at  different  speeds. 
The  water  spray  for  washing  is  supplied  from  a  pump  driven  by  a 
12  H.p.  motor.  A  brickwork  culvert  4  ft.  6  in.  in  diameter  and 
29J  yds.  long  conveys  the  water  to  the  power  station  itself.  Behind 
the  screen  at  the  entrance  to  the  culvert  is  a  circular  penstock, 
;)4  in.  diameter.  The  power  station  end  of  the  culvert  is  provided 
with  a  similar  penstock.  This  allows  the  culvert  being  entirely 
shut  off  both  ends  for  the  purposes  of  repair  or  cleaning.  On  the 
station  side  of  the  second  penstock  is  the  suction  culvert,  7  ft.  in 
diameter,  from  which  the  circulating  pumps,  one  for  each  machine, 
draw  their  water.  These  pumps  arc  sunk  in  separate  pits  to  the 
level  of  the  suction  culvert.  The  three  circulating  pumps  for  the 
British  Thomson- Houston  and   the  two  Zoelly    machines  are    of 


mechanism,  with  the  meters  and  exciters,  is  mounted  on  the  front 
of  a  wall,  the  other  side  of  which  are  the  actual  switch  units. 

The  centre  of  the  board  is  taken  up  by  the  four  generator  panels, 
together  with  their  e.xciter  s^vitchgear.  From  this  position  the 
switchboard  attendant  has  a  full  view  of  all  four  generating'units. 
Ten  split  conductor  feeder  panels,  three  transformer  panels  and  one 
inter-connector  panel  comprise  the  remainder  of  the  board. 

Synchroscopes  and  voltmeters  are  mounted,  on  swing  panels 
hanging  from  the  wall  in  full  view  of  the  operator.  Indicators 
are  fitted  to  all  switches  to  show  whether  they  are  in  or  out.  Over- 
load relays  with  time-limits  are  fitted  to  feeder  and  generator 
switches,  and  each  generator  is  provided  with  balanced  protective 
gear  of  the  Jferz  Price  pattern. 

Auxiliary  Switchboard, 

In  the  turbine  room  itself  are  ReyroUe  ironclad  type  boards 
controlling    the    motor    driven    auxiliary    plant.     An    automatic 


Fig.  7.      Hack    \'iew    of   the   Main    Switchgeak    at    \',\. 
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centrifugal  type  with  a  diameter  of  24  in.  The  first  has  a  duty  of 
S76  000  gallons  per  hour  against  a  head  of  53  ft.,  and  each  of  the 
others  is  capable  of  delivering  438  000  gallons  against  the  same  head. 
Each  of  these  pumps  is  driven  by  a  motor,  the  first  of  2i)0  h.p., 
and  each  of  the  others  approximately  17.5  H.p, 

The  Parsons  machine  has  a  ."30  in.  centrifugal  pump  of  Gwynne's 
twin  type,  capable  of  giving  978  000  gallons  against  the  same  head. 
It  is  coupled  to  the  motor  that  drives  the  air  pumps.  The  discharge 
from  the  condensers  can  be  either  turned  back  into  the  river,  which 
it  then  enters  about  UKJ  yds.  below  the  inlet,  through  a  culvert 
4  ft.  6  in,  in  diameter,  or  to  a  spray-cooling  pond,  through  a  40  in. 
cast-iron  discharge  main. 

Cooling  Plant. 

The  cooling  pond  (Fig.  6)  has  a  superficial  area  of  61  500  sq.  ft., 
and  with  an  atmosphere  of  ©J'^F.,  and  a  humidity  of  75  per  cent., 
will  cool  1  111  000  gallons  of  water  per  hour  through  20°F.  with  a 
top  temperature  of  100"F.  The  40  in.  discharge  main  delivers  to 
thirty  distributor  pipes  extending  over  the  pond,  each  fitted  with 
twenty-six  spray  nozzles.  After  being  sprayed  the  water  falls 
into  the  pond  and  is  led  to  a  centre  main  channel.  Flowing  by 
gravity  over  a  sill  it  returns  into  the  return  culvert.  This  spray- 
cooling  plant  can  be  used  either  independently  or  in  conjunction 
with  the  river,  or  entirely  cut  out  of  the  circulating  water  circuit. 
Any  section  of  the  distributor  pipes  can  be  isolated  as  a  unit  and  ^ 
the  system  is  capable  of  easy  extension. 

Switchboard. 

The  main  switchboard  (Fig.  7)  is  made  up  of  units  of  totallv 
enclosed   Reyrolle    ironclad    gear.     The  vhole    of    the    operating 


throw-over  smtch  provides  for  any  auxiliary  to  be  run  from  any 
machine. 

Separate  lighting  and  power  distribution  boards  are  placed  at 
convenient  points  in  the  station,  and  these  are  supplied  from  the 
auxihary  boards,  and  in  turn  sui)ply  to  the  motor  and  lighting 
circuits. 

We  have  to  thank  Mr.  S.  E.  Ferlden,  general  manager  Sheffield 
Electric  Supply  Department,  for  giving  us  facilities  for  describing 
this  station  and  for  the  loan  of  the  blocks  illustrating  the  articles. 


Institution  of  Electrical  Engineers. 

A  Sjjccial  Ccnciul  Meeting  of  C-orporate  Members  kwA  Associates 
ol  the  Institution  of  Electrical  lingincers  will  be  held  in  the  Lecture 
Theatre  of  the  Institution,  !-!a^'oy-i)lace,  Victoria  Embankment, 
London,  W.C.  2,  on  Thursday.  November  17,  at  5.45  p.m.,  for  the 
purj)ose  of.  considering  and  if  thought  fit  passing  the  following 
res<jlutions  :  — 

1.  That  the  Institution  be  wound  up  voluntarily  and  that  Sir  James 
Devtmshirc,  K.15.K.,  of  Kleetrie  Kailway  House,  Westminster,  S.W.I, 
and  Percy  Fitzl'jitrick  Rfiwcll.  of  .Savoy  Place,  Victoria  Embankment, 
VV.('.2,  be  appointed  liquidators  for  the  purposes  of  such  winding-up. 

2.  That  the  property  of  the  Institution  remainmg  after  the  satis- 
fiiction  of  all  its  debts  and  liabilities  be  given  or  transferred  to  the 
.In-stitution  of  Klcctrical  Engineers  incorporated  by  Royal  Charter  dated 
August  15,  1921. 

.shbuld  the  above  resolutions  be  passed  by  the  requisite  majority 
they  will  hi-  submided  for  confirmation  as  Special  Resolutio.ns  to 
a  further  S])ecial  (Jcneral  Meeting  of  Corporate  Members  and 
Associates  of  (he  Institution  which  will  be  held  at  the  same  place 
on  Friday,  December  2,  at  5  p.m. 
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ELECTRIC    COOKING    AT    KENSINGTON. 

Details    of    the    Latest    B.    &    K.    Enterprise. 


Since  Mav,  1913,  the  B.  k  K.  lestauiant,  owned  by  t)ic  Bromptox 
aiid  Kessingto'  Accessories  CosrPANY,  has  been  a  bright  spot  in 
the  development  of  electric  cooking.  It  has  provided  in  an  area  somc- 
■svhat  ill-equipped  in  that  respect  a  meeting  point  ^^here  families, 
friends  and  business  men  may  lunch  and  dine  in  comfort,  and  has 
been  the  means  of  collecting  a  \\ealth  of  experience  for  those  who 
arc  responsible  for  conducting  its  affairs.  We  assume  that  in  both 
these  fields  its  establishment  has  been  justified,  for  as  we  saw  on 
Tuesday  evening  last  week  an  extension  to  the  restaurant  accom- 
modation has  become  necessary,  and  the  C'o]npan\'  have  taken 
advantage  of  this  development  to  modernise  the  electrical  equipment 
installed,  and  to  pro\-ide  further  facilities  for  what  in  another 
indastry  would  be  called  the  '"  off-licence  "  trade,  i.e.,  to  sell  cakes 
and  other  electrically  cooked  comestil'lcs  to  people  who  will  take 
them  away  in  paper  bags.  This  enterpT-ising  policy  has,  in  fact, 
been  a  characteristic  of  the  Company's  activities  since  the  very 
start,  and  they  have  never  hesitated  to  scrap  equipment  when  it 
has  failed  to  fulfil  its  purpose,  or  when  something  else  has  been  , 
designed  that  lendered  old  method.s  out  of  date. 

In  fact,  it  may  be  said  that  in  the  B.  &  K.  re.staurant  electric 
cooking  has  been,  and  will  continue  to  be,  conducted  in  spotlessly 
clean  Idtchens  under  the  exacting  conditions  of  daily  commercial 
practice,  and  so  will  provide  a  revelation  of  any  \\'eakness  in  design 
or  need  for  improvement  in  construction,  a  pohcy  that  in  the  past  has 
enabled  the  makers  to  claim  for  the  B.  &  K.  cookers  that  thej' 
approach  the  ideal  of  an  apparat\is  which  ^^^ll  carry  out  contin- 
uously and  without  risk  of  mechanical  or  electrical  failure  the 
«ork  for  which  it  is  intended.  Or,  put  in  another  way,  it  is 
claimed  that  the  B.  k  K.  electric  cookers  have  been  perfected 
by  the  direct  experience  of  their  makers  and  not  as  a  result  of 
complaints  by  users. 

Details  of  the  Extension. 

The  extension  to  the  kitchens  and  restaurant  which  has  now  been 
opened  consists  in  converting  the  original  kitchen  into  a  further 
dining-room,  as  showai  on  the  plan  in  Fig.  1 ,  thus  giving  an 
additional  seating  accommodation  of  25  per  cent.,  in  providing  a 
pastry  coimter  in  what  was  the  main  restaurant  on  the  ground 
:loor,  and  in  building  extensive  additional  kitchens,  sculleries,  and 
stores  for  meeting  the  demands  of  the  increased  accommodation. 
How  this  has  been  carried  out  in  detail  wUl  be  gathered  from  the 
description  which  we  give  below. 

Starting  with  the  servery  which  forms  the  distribution  base  for 
the  whole  restaurant  here  we  find  electrical  apparatus  with  a  total 
loading  of  15'3  k^\',  and  consisting  of  a  three  dish  carving  table, 
a  hot  cupboard  which  will  accommodate  800  plates,  and  a  heated 
serving  shelf.  A  unique  arrangement  of  countenveights  for  the 
dish  covers  has  been  fitted  to  allow  the  maximum  lift  in  a  low 
ceilinged  service  room.     Thf  hot  ciijiboard  is  innunted  on  roUcis  to 


e.isure  cleai»hness.  Here  are  also  aluminium  soup  tureens,  with 
domed  bottoms  and  detachable  hinged  lids.  These  are  let  in  to  a 
slate  servina  table,  undei-  which  a    wa<^er  bath  is  maintained  at  a 
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Fig.  2.-  The  nkw  Main  Kitchen  at  the  H.  &   K.  Kestacka-xt — Not  in  a  Monaktekt. 


Fig.  1. — Plan  of  the  New  B.  k  K.  Restaurant  .\nd  Kitchens. 

temperature  of  210"F.     The  capacity  of  each  tureen  is  ^\  gallons. 

Other  uscf\il  apparatus  is  a  vcjetable  bain  marie,  which   has  been 

specially  designed  with  foui- 
compartments,  so  that  steam 
only  can  come  in  contact  with 
the  vegetables  thus  main- 
taining them  without  dry- 
ing, at  a  high  temperature 
until  required,  and  .a  coffee 
bain  marie  consisting  of  two 
four-pint  porcelain  coffee 
jugs  and  one  porcelain  milk 
jug.  It  may  be  noted  that 
water  is  supplied  to  all  the 
above  bain  inaries  and  water 
baths  from  the  hot  water 
.system  at  a  temperature  of 
l.")0°F.,  and  is  quickly 
lirought  up  to  simmering 
icmperatuie  (about  2I0°F.) 
ind  maintained  there  by 
means  of  immersion  heaters 
1  if  low  rating.  Tureens,  jugs 
and  vegetable  compartments 
are  lefilled  from  the  kitchen 
as  and  when  necessary. 

Grilling  and  Toasting. 

The  grill  in  the  servery  is 
complete  with  a  small  hot 
cupboard  and  is  suppoited  by 
wall  brackets  fixed  at  such 
a  height  that  all  grilling 
and  toasting  oi^erations  can 
be  carried   out   at   the   most 
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convenient  viewpoint  without  stoopinii.  Two  three-lieat  sw-itches 
are  provided  so  that  wlien  the  grill  is  being  vised  intermittently, 
the  snitch  may  be  turned  to  "  low,"  i.e.,  quarter  heat.  This  will 
maintain  sufficient  heat  in  the  fire  bars  to  allow  then'  to  regain  their 
maximum  working  temperature  within  a  few  seconds  of  switching 
on  to  "  hiirli." 

An   ahDuinium   plate  warmer  is   fitted   in   the  service   counter 


Fio.  3. — The  Control  Eoom  ok  Nebve 

su])plying  the  downstairs  ix)om.  Tliese  plate  warmers  are  also 
fitted"  in  each  room  of  the  restaurant  so  that  during  the  heavj" 
rush  hours  food  is  kept  at  a  high  temperature  until  it  reaches  the 
customers. 

The  following  food  temperature  figures  showing  the  small  loss 
of  heat  that  takes  place    between     the     servery     and    the 
tables  in  the  various  dining  rooms  may  prove  of  interest. 
inServerv.     At  Table. 

Soup        IfiO'F  "  13.5=F 

Vegetables      irw=F  ISCF 

Coffee  and  milk HiO'F  140°F 

Blanquette  of  veal       X<>t   taken         140°F 

Roast  beef 120°F 

The  ma.ximum  temperature  of  lic|iiids  and  solids  for 
convenient  consumption  is   140  F. 

The  Ma!n  Kitchen. 
Leading  fiom  the  servery  up  a  broail  tliglit  of  staij's  are  the 
main  kitchen  (Fig.  2)  and  the  vegetable  and  pastry  kitchens. 
These  kitchens  are  clean,  bright,  and  McU-ventilated.  There 
are  no  fumes,  the  layoiit  being  well  balanced  and  con- 
venient with  tlie  apparatus  well  above  the  Hoor  level.  No 
stooping  or  bending  is  called  for.  .All  the  controlling  devices 
are  placed  at  a  lower  level  than  that  rcfjuired  for  cooking. 
All  tables  and  cupboards  are  mounted  on  rollers.  No  wires 
or  cables  are  visible  anywhere,  and  the  fuses  aie  con- 
veniently placed  but  unobtrusive.  There  is  an  indicating 
lamp  to  every  switch.  The  lighting  is  efiective  and  diffused 
from  a  hidden  soince.  There  is  also  a  plentiful  supply  of 
hot  and  cold  water.  All  floor  cornei-s  are  rounded,  and  there 
is  no  possible  hiding  place  for  diit  o'-  vermin.  There,  we 
may  add,  are  no  Hies  either  in  oi  on  the  "'  B.  \-  K."  kitchen.s. 

Kitchen  Equipment. 

Turning  to  the  equipment  of  tlie  kitchen,  the  central 
boiling  table  comprises  two  model  "F"  boiling  tables,  each 
fitted  with  six  2  000  W  "  Universal  "  boiling  plates.  This 
boilin-i  plate  is  claimed  to  be  the  best  on  the  market,  because 
it  is  siniple  in  design,  efficient  in  operation,  and  reliable  in 
practice.  Other  points  about  this  range  are — free  approach 
from  all  four  .sides,  and  the  employment  of  strong  cast 
aluminium  utensils  with  machined  bottoms  and  cornel's 
externally  square  and  internally  rounded  to  insure  efficiencj' 
and  cleanliness. 

The  roasting  ovens  are  of  the  model  "  F  "  construction 
and  are  each  of  12  cub.  ft.  capacity.  The  model  "  0  "  oven 
is  of  a  gargantuan  character  and  has  a  capacity  of  28  cub. 
ft,.,  or  in  other  nomenclature  will  accommodate  about  2  cwl. 


of  meat  at  once.  In  order  to  adapt  this  oven  to  ilie  peculiar 
requirements  of  the  restaurant,  it  has  been  subdivided  into  four 
compartments  by  means  of  a  series  of  thermally  insulated  battle' 
plates  and  detachable  drop  doors  so  that  the  uven  can  be  used 
a.s  a  1,  2,  3  or  4  compartment  oven  of  varying  sizes  at  will.  As 
each  coini)artment  is  separately  controlled  a  veiy  wide  range  of 
totally  different  classes  of  cooking  can  be  carried  on  simultaneously. 
The  temperatures  ranging 
from  a.s  low  as  I20°F.  in  the 
bottom  oven,  for  proving  or 
drying  meringues,  through  the 
varying  higher  temperatures 
lequired  for  casseroles  and 
roasting,  up  to  the  tem- 
perature of  betwe<-n  450  and 
oOO  F.  fo!-  Ficnch  pastry  in 
the  tup  oven. 

The  equipment  of  the  main 
kitchen  is  complete  with  fish 
fryers,  grills,  mincing 
machines,  Hobart  pastry 
mixer,  two  small  hot  cup- 
boards with  vegetabh-  bain- 
maries  and  two  aluminium 
platewarmers. 

The  Vegetable    Kitchen 
and   Scullery. 

Leading  off  the  main 
kitchen  on  the  right  is  the 
vegetable  kitchen  and  scul- 
lery, where  the  boiling  and 
steaming  of  vegetables, 
together  with  all  other  steam- 
ing operations,  are  kept 
entirely  sejiarate  from  the 
main  kitchen  for  the  sa.kc  of 
convenience  and  cleanhne.ss. 
The  garbage  and  litter  nn- 
ENTRE.  avoidable  in  the   preparation 

of  vegetables  is  thus  central- 
ised and  quickly  disposed  of  by  means  of  tlie  waste  lift 
which  carries  all  refuse  from  the  vegetable  kitchen  direct 
to  the  bins  in  the  area  below.  Hence  the  leason  for  the 
complete  absence  of  flies  in  any  of  these  model  kitchens  dur- 
ing the  exceptionally  hot    summer    we   have   just    experienced. 


Fio.  4.  — View  in  the  Main-  Kestaurant. 
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The  equipment  in  this  portion  of  the  restaurant  consists  of  a 
steaming  oven  fitted  vvitli  five  galvanised  wire  baslcets,  each 
capable  of  accora-nodatino-  2.j  lb.  of  potatoes,  or,  when  required, 
fish,  suef  puddings,  &:c.  The  heating  elements  are  of  tlic  irauiersion 
heater  type,  thus  insuring  a  very  hiyli  efReiencv  'u\  ojicration  and 
easily  replaced  if  neeessaiy.  There  is 
also  "a  five-tier  steamer  for  similar  opera- 
tions to  the  above,  and  a  large  30-gaIlon 
boiling  pan  is  also  installed,  together 
with  a  model  "C  "  domestic  cooker,  which 
is  used  in  this  case  for  the  roasting 
of  potatoes  and  the  preparation  of 
specialised    vegetable    dishes. 

Adjoining  this  kitchen  is  the  scul- 
lery for  washing,  cleaning  and  storing 
all  cooking  utensils.  On  the  opposite 
side  of  the  main  kitchen  are  t«fi 
further  rooms,  the  staff  room  and  the 
larder ;  the  latter  cool,  clean  and 
l)right. 

The    Pastry   Kitchen. 

•^  Immediately  opposite  the  larder  and 
to  the  left  of  the  main  kitchen  is 
the  pastry  kitchen.  This  is  equipped 
with  one  two-tier  pastry  oven  which 
supplies  the  whole  of  the  confection- 
ery department  with  French  and 
Enalish  pastries.  The  excellence  of 
the  ■'  B.  &  K."  pastry,  we  are  told. 
is  dtie  in  a  large  measure  to  the 
certainty  of  results  obtained  from 
this  oven  where  the  elimination  of 
all  ^variables  or  guess  work,  whicli 
is  the  predominant  feature  of  all 
electric  cooking,  is  more  pronounced 
in  this  branch  of  the  culinary  ajt  than 
in  any  other. 

Foliofling  the  system  in  the  n;ain 
kitchen,  all  the  tables  arc    placed    on 

rollers,  a  feature  also  applied  to  the  two  galvanised  iron  flour  bins. 
This  gives  the  additional  advantages  of  convenience  anfl  space 
economy,  the  bins  being  pushed  under  a  table  when  not 
required. 

The  pastry  kitchen  is  in  direct  telephonic  communication  with 
the  confectionery  counter  just  as  the  main  'dtchen  is  also  in  contact 
«ith  the  Restaurant  Manager's  Office,  thus  facilitating  the  smooth 
running  of  the  whole  establishment.  In  this  kitchen  is  the  main 
supply  lift  from  the  stores.  This  supplies  the  «hole  of  the  kitchens 
and  does  away  with  the  necessity  of  any  superfluous  traffic  through 
the  servery. 

The   Control   Room. 

From  the  pastiy  kitchen  a  cii'cular  stairway  leads  down  to  the 
eontiol  room  (Fig.  3)  wliich  is  situated  immediately  beneath  the 
kitchen  and  is  the  nerve  centre  of  the  whole  estabUshment.  It 
consists  of  a  very  complete  equipment  for  recording  the  consump- 
tion and  measuring  the  temperatuie  at  which  each  and  every 
cooking  operation  is  carried  out  in  the  kitchens.  To  attain  this  end. 
a  separate  watt-hour  meter  is  connected  in  circuit  with  each  oven, 
boiling  table,  fish  fryer,  ic,  in  the  various  kitchens.  In  this  way 
it  is  not  only  possible  to  obtain  the  o\-erall  consumption  foi-  the 
whole  kitchen  for  any  period  of  time,  but  it  is  also  possible  to  check 
the  consumption  on  any  single  piece  of  ajiparatus,  A  record- 
ing ammeter  is  also  installed  which  can  be  connected  in 
series  with  any  piece  of  apparatus  on  test  so  that  a 
diagrammatic  record  of  the  variation  of  the  loading  maj'  be 
obtained. 

The  temperatures  are  efficiently  checked  by  means  of  a 
multiple  electrical  distance  thermometer.  A  platinum  resistance 
thermometer  is  fitted  not  only  in  each  oven,  fish 'fryer,  hot  cupboard 
Ac.  but  also  inside  and  outside  the  main  Idtchen  in  order  to  get  a 
comparison  of  the  actual  working  temperature  in  the  kitchen  with 
that  of  \.\\(-  atmosphere  outside.  These  thermometers  are  connected 
to  a  galvanometer  in  the  control  room,  so  that  an  immediate  and 
accurate  reading  of  the  temperature  prevailing  during  any  cooldng 
operation  may  he  obtained  at  any  moment.  The  equipment  in  the 
control  room  is  completed  with  an  electric  clock  synchronised 
with  every  clock  in  the  building  and  a  Cardew  open  dial 
voltmeter. 

As  will  be  seen  from  a  tour  round  tlie  whole  restaurant  establish- 
ment the  utmost  use  of  electricity  is  made  throughout  the  whole 
establishment  through  the  multifarious  operations  connected  with 
the  preparations  of  cooking  and  serving  of  meals  down  to  the 
electric  cash  registers,  signs  and  plate  washers.  With  regard  to 
the  latter  a  very  efficient  and  up-to-date  teak  plate  washing  sink, 
elcctricallv  operated,  is  installed  in  the  basement  for  cleansing  all 
E  2' 


the  plat<?s,  dishes,  &c.,  from  the  restaurant.  One  attendant  can 
deal  with  as  many  as  1  000  plates  per  hour  which  are  soaked,  w  ashed, 
sterilized  and  dried  with  the  minimum  of  labour.  It  is  hardly 
necessary  to  add  that  electrical  engineers  and  others  wiio  want  an 
efficientlV  cooked  and  tasteful  meal  in  plcasani  surroundijigs  f.spc 


Fig.  5. — The  New  Restaurant,  showing  Lighting  Arrangements. 


Figs.  4  &  .'>)  ca-nnot  do  better  than  visit  the 
with  the  least  possit>le  delay. 


3.  &  K."   restaurant 


New  Sub -Station  at  Bethnal  Green. 

The  third  of  the  transformer  stations  equipped  by  Bethx.al 
Green  (London)  Borough  Coixncil  was  opened  on  Monday  by  the 
Mayor.  Councillor  J.  J.  Vaughan.  The  building  which  lias  been 
adapted  tor  the  new  station  was  until  recently  an  institute. 

The  Chairman  of  the  Electricity  Committee  (CouNcn-tOR  J.  J. 
Cunningham)  gave  a  short  account  of  the  inception  of  the  Bethnal 
Green  supply.  The  Provisional  Order  was  obtained  in  1899.  Sir 
John  Snell  drew  up  a  scheme,  and  it  was  adopted  by  the  Council  in 
1912.  The  Council  did  right  in  not  undertaking  generation,  for 
many  of  the  e.xisting  seventy  generating  stations  were  going  to  be 
scrapped.  In  1914  the  Council  entered  into  an  agreement  with 
Stepney  tor  a  bulk  supply,  and  appointed  Mr.  H.  W.  Couzeus  con- 
sulting electrical  engineer.  The  transformer  sub-stations  at  the 
Digby-street  depot  and  New  Tyssen-street  were  opened  in  1916. 
The  services  connected  were  101  at  the  end  of  September.  1918.  and 
781  (with  a  further  115  in  progress)  at  the  corresponding  time  this 
year.  An  income  from  the  sale  of  current  of  £21  420  and  a  small 
surplus  over  expenses  were  anticipated  for  the  year  ended  March, 
1922.  There  were  connected  with  this  new  sub-station  a  1  sq.  in. 
three-core  h.t.  feeder  from  New  Tyssen-street  and  another  of 
Kinaller  size  from  Digby-street,  so  that  there  was  an  alternative 
means  of  supplying  energy  to  the  new  station.  The  transformers 
were  one  of  500  kW  and,  one  of  250  kW,  one  being  connected  on 
either  side  of  the  h.t.  switchboard.  The  l.t.  side  of  each  trans- 
former was  connected  with  the  l.t.  switchboard,  from  w-hich  ran 
three  0'5  sq.  in.  feeders,  wdiich  fed  into  the  distribution  network  at 
different  points.  Mr.  Couzens  had  prepared  the  specifications  and 
superintended  the  installation  work.  The  contractors  were  the 
British  Insulated  and  Helsby  Cables  (Ltd.),  for  cables;  the  Hack- 
bridge  Electrical  Construction  Company,  transformers;  Metropoli- 
tan-Vickers  Electiical  Company,  switchgear  ;  L.  G.  Tate  &  Company, 
wiring ;  Dorman,  Long  &  Company,  steel  and  iron  work ;  and 
Higginbottom  &  Mannock,  travelling  crane.  In  conclusion,  he 
wished  to  thank  Mr.  Tapper,  the  chief  engineer  of  the  Stepney 
Electricity  Department,  for  his  able  assistance. 

The  MiwoB  OF  Bethnal  Green,  who  performed  the  ceremonies 
of  coupling-up  the  connecting  links  and  declaring  the  station  open, 
remarked  that  he  obtained  his  livelihood  in  the  electrical  industry. 
In  that  little  sub-station  he  saw  the  forerunner  of  many  such 
stations,  which  would  be  brought  into  existence  for  the  purpose  of 
enabling  the  residents  of  London  to  get  cheap  electricity.  There 
was  no  more  economical  energy  than  electricity  when  properly 
used.  While  they  were  fortimate  in  getting  Stepney  to  co-operate 
with  them,  he  did  not  quite  agree  with  Mr.  Cminingham  that  the 
policy  of  taking  bulk  supply  in  preference  to  establishing  a  generat- 
ing station  was  the  right  one.  He  looked  forward  to  the  day  when 
meters  would  be  a  thing  of  the  past. 
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A    Self-Contained    Instrument     Works. 

Modern    Manufacturinji    Methods. 


Great  as  the  advances  have  been  in  tlie  design  and  manu- 
facture of  all  classes  of  electrical  apparatus,  it  will  probably 
lie  agreed  that  the  greatest  improvement  is  to  be  found  in  the 
methods  of  applying  the  science  of  electrical  measurements  to 
industrial  conditions.  Cumbersome  silver  voltameters  and  non- 
portable electro-dynamometers  have  given  place  in  the  course  of 
only  a  few  years  to  compact  voltmeters  little  larger  than 
watches  and  testing  sets  which  are  not  only  portable,  but  are 
capable  of  standing  the  roughest  of  operating  conditions.  This 
advance,  it  is  only  right  to  note,  has  been  accompanied  by  a 
large  increase  in  the  accuracy  of  the  measurements  recorded, 
by  a  reduction  in  jirice  and  by  a  widening  in  the  number  and 
range  of  the  ipiantities  that  can  be  measured.  The  first  two 
of  these  contentions  are  axiomatic  and,  as  an  example  of  the 
third,  we  may  refer  to  the  design  and  manufacture  of  recording 
instruments  of  all  kinds,  and  esjiecially  to  the  construction  of 
ohmmeters,  whose  development,  as  we  pointed  out  only  a 
short  time  ago,  for  a  time  lagged  sojnewhat  unaccountably 
liehind  that  of  other  electrical  measuring  instruments. 

A  Real  Advance. 

That  tJiis  advance,  which  is  a  very  real  one,  has  not  been 
automatic,  was  sufficiently  evident  from  what  we  saw  on  a  visit 
which  we  recently  paid  to  the  Colliiidale  Works  of  Evekeh. 
Edgcumbe  and  Company  at  Hendon.  The  electrical  measuring 
instruments  turned  out  by  this  firm  have  long  enjoyed  a 
justly  high  reputation,  but  reputation,  like  capital,  must  be 
treasured  rather  than  expended  and  Jfr.  Everett  is  there- 
fore constantly  considering  new  details  of  construction.  These, 
of  course,  include  such  points  as  interchangeability,  quantity, 
production,  due  economy  of  material,  and  regard  for  finish, 
while  Major  Edgcumbe,  by  testing  and  theory,  is  examining 
methods  whereby  further  improvements  may  lje  introduced  in 
marketable  form.  This  is  no  sinecure,  in  view  of  the  very  wide 
scope  of  the  firm's  products,  varying  as  they  do  from  geographi- 
cal instruments  to  lightning  arresters,  and  from  photometers  to 
l^rotective  relays. 

Super-Scale  Instruments. 

Before  describing  the  methods  followed  to  attain  this  end 
and  the  actual  arrangement  of  the  various  shops  in  the  works, 
we  may  instance  as  an  example  of  what  we  have  just  said  the 
"  super-scale  "  instruments  which  the  firm  placed  on  the 
market  a  short  time  ago.  The  primary  object  of  these 
instruments  is  to  provide  a  large  and  very  open  scale  so  that 
clearness  and  accuracy  of  reading  may  be  obtained  with  a 
minimum  of  trouble  ;  without  too  close  inspection.  Thus  to 
modify  the  scale  may  appear  a  simple  matter,  but,  as  a  fact,  it 
has  necessitated  several  slight  departures  in  the  design  of  the 
instruments  themselves,  particularly  in  the  pointers  and 
movements,  and  generally  owing  to  the  need  for  strengthening 
the  construction  of  the  moving  parts.  This  in  its  turn  has 
necessitateil  much  experiment  and  re-organisation,  which  has 
been  justified  by  the  somewhat  unexpected  development,  for 
these  instruments  bid  fair  to  displace  what  have  up  till  now 
Ijeen   regarded   as  standard   patterns. 

The  History  of  the  Firm. 

A  few  notes  on  (lie  history  of  (lie  firm  may  be  inserted  here. 
Evei-ett,  Edgcumbe  and  Co.,  was  originally  founded  in  1900  with 
works  at  Charterhouse  Square,  but  owing  to  the  exjjansion  uf  the 
business  these  premises  soon  became  too  small  and  a  move 
was  made  to  Saffron  Hill  in  1902.  But  even  that  change  did 
not  prevent  conge.stion  an<l  these  premises  rajiidly  proved  too 
inconvenient  and  cramped  for  the  development  which  was 
taking  ]dace.  so  that  a  move  was  made  to  the  piesent  site 
alongside  the  main  Edgware  Road  in  1905.  Since  that  time 
the  works  have  constantly  been  extended,  and  now  occu|)y 
Ijj  acres  of  ground.  A  general  view  of  the  present  lay- 
out is  visible  from  the  aerial  photograph  which  we  ie])roduce 
in  Fig.  1.  It  will  Ije  noted  that  there  are  thiee  main  buildings, 
the  jirincipal  of  which  contains  the  office  accommodation, 
machine  shops  and,  in  an  extension,  the  large  test  loom  and 
stores.  One  of  the  smaller  buildings  contains  a  small  brass 
foundry,  while  in  a  third  building  are  die-casting  shops, 
grinding  shops  and  jjlating  shoj),  and,  on  the  first  floor,  rooms 
where  enamelling  and  lacquering  ojjerations  are  carried  out. 
Tt  is  interesting  to  note  that  the  works  are  very  nearly  entirely 
self-contained,  for,  with  the  exception  of  iron  castings  and  such 
accessories  as  glass  and  certain  moulded  insulating  parts,  the 
whole  of  the  parts  reiiuired  in  the  instruments  manufactured 
IS  jirepared  ;ind  m.icbined  on  the  sile  fiom  the  raw  material. 


Case  Manufacture. 

Turning  to  the  ojierations  in  more  detail,  a  particular  fealure 
IS  made  at  llendon  of  the  manufacture  and  finishing  of  the 
cases  and  fronts  for  the  various  instnmients.  The  standard 
pattern  case  used  in  Everett,  Edgcumbe's  instruments  is  of 
cast  iron.  The  rough  casting  is  carefully  ground  down  smooth, 
and  is  then  enamelled  and  polished  in  the  appropriate  shops. 
Before  this,  however.  the  rims  are  nickel-plated  in 
the  plating  shop,  where  also  the  plating  or  coppering 
of  various  other  parts  which  require  this  treatment  is 
effected.  In  the  die-casting  shop  the  various  white-metal 
parts  required  in  the  instruments — such  as  the  dash- 
pots  in  the  moving  iron  instruments — are  prepared. 
These  parts  where  required  are  cast  round  brass-tapped  cores 
so  that  the  necessary  fastening  screws  can  be  easily  fitted. 
Contrary,  perhaps,  to  expectation,  it  is  found  that  this 
arrangement  is  really  more  economical  than  obtaining  such 
parts  from  outside  specialist  firms,  not  only  cyi  account  of 
the  special  designs  which  are  required  for  instrument  work, 
but  owing  to  the  speed  with  which  parts  comprising  the  many 
designs  may  be  obtained  in  emergency.  This  emphasises  the 
self-contained  character  of  the  works,  as  does  the  statement  that 
even  the  white-metal  melting-pots  used  are  made  at  Hendon. 

The  enamelling  and  stoving  departments  are  situated  in  the 
upper  part  of  the  building  which  contains  the  die-casting  shop. 
The  enamelling  consists  of  providing  a  dull,  black  coating  both 
inside  ami  out  of  the  instrument  first,  and  subsequently 
placing  a  jjolished  coating  on  the  outside  and  a  white  enamel 
coating  on  the  inside,  stoving,  of  course,  taking  place  between 
each  operation,.  The  lacquering  of  the  instruments  and  the 
insertion  of  the  glass  in  the  case  is  also  effected  on  this  floor. 

The  Machine  Shop. 

Turning  now  to  the  machine  shojj  we  find  a  very  comjjlete  line 
of  capstans  and  automatic  lathes  for  preparing  all  the  various 
instrument  parts  even  down  to  the  screws.  .Vlso  to  be  found 
here  are  multiple  spindle-drilling  machines,  which  are  parti- 
cularly emjiloyed  on  the  machine  work  of  the  cases,  while  there 
is  the  usual  range  of  milling  machines  and  planing  machines 
for  carrying  out  the  heavier  work.  Special  mention  among  the 
milling  machines  may  be  made  to  those  which  are  emjjloyed 
for  milling  the  pole  pieces.  The  machine  shop  also  contains 
the  raw  material  store,  whence,  in  accordance  with  modern 
practice,  all  the  material  is  issued  to  the  machines  on  the 
usual  checks.  The  parts  are  passed  from  the  machine 
shop  into  the  finished  parts  store,  where  they  are  issued  in 
the  usual  way  to  the  assendjly  shop.  Also  in  conjunction 
with  this  part  of  the  works  is  a  very  complete  tool-room  with 
its  own  store. 

Works  Generating  Plant. 

It  may  be  mentioned  that  the  works  has  its  own  generating 
plant,  tins  being  provided  by  a  50  h.p.  gas  engine,  driving  a 
dynamo,  which  is  placed  in  a  separate  building  close  to  the 
machine  shop.  A  small  gas  engine  is  installed  in  a  room 
adjacent  to  the  machine  shop  itself.  This,  in  the  case  of  an 
emergency,  can  be  used  for  dri-ving  the  various  tools  direct. 
This  arrangement  was  necessary  in  the  early  days  owing  to  the 
absence  of  public  sup|dy,  but  the  latter  is  now  available  from 
the  mains  of  the  North  Metropolitan  Electric  Supply  (  ompany 
and  is  used  in  conjunction  with  the  firm's  own  generating 
plant,  especially  for  the  sup]]ly  of  current  for  testing  purposes. 

.\s  might  be  expected,  therefore,  the  switchboard  in  the 
generating  station  is  rather  more  elaborate  than  is  iisual  in 
works,  and  contains  jianels  for  controlling  the  alternating 
current  supply  from  the  company's  mains  for  the  motor 
generators  which  aie  installed  for  test  purposes  and  for 
the   lighting   supjdy   at   110  Y. 

The  Assembly  Shop. 

Adjacent  to  the  machine-room  is  a  shop  where  the  move- 
ments for  ihe  various  instruments  are  assembled.  Here  we 
were  i)articularly  interested  to  see  the  careful  design  of  the 
pointers  which  aie  employed  in  the  super-scale  instruments, 
extreme  lightness,  with  no  reduction  in  strength,  being  obtained 
by  the  u.se  of  a  modified  truss  construction.  The  moving  coil 
instrument  movement  itself  has  also  been  lightened  by 
modifying  the  design  o(  Ihe  pointers.  This  question  of  weight 
has  also  Ijeen  one  of  the  problems  in  connection  with  the  design 
of  the  super-scale  instiuments,  as  the  bigger  angle  covered 
by  the  pointer  re<|uires  a  careful  redistribution  of  parts  when 
compared  with  the  standard  pattein  of  insfrument.  As 
regards  the  mounting  of  the  movements,  the  necessary  jt-v.els 
are  cariie<l   in  small   plugs  sliding  in   the  central  core.     These 
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are  pressed  outward  bv  a  light  spring,  and  are  locked  by  gnilj 
screws.  The  pivots  are  inturned  from  the  former  of  the 
moving  coils,  so  giving  greater  freedom  for  the  control  springs 
and  sfronger  support  for  the  pivots  than  attachment  to  the 
winding  ol  the  moving  system.  Besides  the  assembly  of  the 
movements  themselves,  the  instruments  are  really  practically 
built  up  in  their  cases  in  this  shop.  This  applies  equally 
to  instruments  of  the  ordinary  kind  as  to  the  fixed  and 
portable  and  switchboard  transformers,  the  assembly  ol 
recorders  and  portable  instruments  generally,  metrohms. 
reverse  relays,  resonance  frequency  meters,,  speed  indic;itors, 
synchroscopes,  testing  sets,  flame-proof  instruments,  rail  bond 
testers  and  other  instriiments  made  by  the  firm.  Fig.  2  shows 
a  view  in  this  shop. 


ment  consists  of  a  graduated  disc  about  6in.  diameter,  which 
)evolves  on  a  vertical  axis  at  a  speed  of  one  revolution  ]jer 
second.  The  disc  is  driven  by  a  flexible  shaft  and  can  be 
kept  from  rotating  by  a  pair  of  rubber-faced  grips,  which  are 
controlled  by  a  solenoid  in  the  circuit  of  the  relay  that  is  being 
tested.  When  the  current  is  switched  on  the  disc  is  rele?sed 
and  revolves  until  the  relay  operates,  when  it  is  gripped  and 
held  fast.  In  this  way  a  measurement  of  the  time  taken  to 
o])en  the  circuit  can  be  obtained  to  a  small  fraction  of  a  second. 
In  the  foreground  of  Fig.  4  is  seen  a  view  of  the  machines 
used  Ijy  the  firm  for  scaling  the  instruments.  During  test  each 
instrument  is  fitted  with  a  scale  of  degrees,  the  current  or  other 
quantity,  corresponding  to  about  10  points  on  the  degree  scale, 
being  determined  by  comparison  with  sub-standard  instrunrents. 


Fie.  1.- 
Fig   3. 


-View   of  Work.s    Taken   from   the 
-General   View   of  Test  Eoom. 
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Testing  Department. 

As  will  Ije  seen  iu  Figs.  3  ami  4,  the  most  elaborate  and 
important  part  of  the  works  is  the  test  room,  where,  it  is 
hardly  necessary  to  say,  all  the  instruments  manufactured  are 
carefully  checked,  calibrated  and  adjusted,  and  where  a  good 
deal  of  research  work  tending  to  improvements  both  in  design 
and  manufacture  is  carried  out.  In  this  connection  w-e  parti- 
cularly noticed  a  photometer  which  is  being  designed  for 
measuring  the  total  flux.  The  details  of  this  instrument  ha%e  not 
been  fully  worked  out,  but  they  are  predicated  bv  the  necessity, 
caused  lay  the  increased  use  of  gas-filled  lamps  "and  protective 
fittings,  of  obtaining  some  method  of  easilv  measuring  the  total 
spherical  candle-jiower  instead  of  the  average  liemispherical 
candle-power. 

Measurement  of  Time  Lag. 

Among  the  instruments  to  which  particular  attention  has 
been  given  by  Everett,  Edgcumbe  and  Co.  are  protective 
relays  of  various  kinds,  and  an  interesting  instrument  has  lieen 
devised  for  testing  and  accurately  fixing  the  time  lag  of  these 
instruments.  It  is  obviotfs  in  the  case  of  an  interconnected 
system  that  this  is  a  matter  of  high  importance  in  order  that 
the  various  relays  may  operate  in  due  sequence.     This  instru- 


These  results  are  tabulated  on  a  card,  and  from  them  a  polar 
calibration  curve  is  thrown  on  the  table  of  the  scaler.  The 
actual  scale  is  then  produced  from  this  curve  by  a  drawing-pen 
fixed  to  the  arm  of  the  scaler,  and  so  an  accurate  interpolation 
of  scale  points  between  those  found  on  the  test  can  be  obtained. 


Electrostatic  Instruments  for  Wireless  Work. 

Another  interesting  point  which  is  now  receiving  considera- 
tion is  the  design  of  electrostatic  voltmeters  for  use  in  con- 
nection with  CW.  wireless  work.  These  instruments  are 
lequired  to  measure  direct-current  voltages  up  to  about 
20  000  V.  For  such  measurements  condensers  as  are  usually 
used  with  this  type  of  instrument  are,  of  course,  not 
practicable,  so  that  the  whole  voltage  has  to  be  placed  on 
the  instrument  itself.  This  introduces  some  problems  which 
have  only  recently  been  solved.  In  connection  with  this  question 
of  electrostatic  voltmeters  a  difficulty  arises  even  in  their  use 
on  alternating  current,  w-hen,  of  course,  condensers-  can  be 
employed  owing  to  condenser  leakage  acting  as  a  resistance  and 
varying  the  readiuj;;  as  the  frequency  changes.  To  conserve 
this  various  ingenious  arrangements  of  guard  rings  have  been 
developed. 
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Electrification  of  the  South-Eastern  and  Chatham  Railway. 


A  ii>iapii'licn<ivc  .st-lu'iiic  for  tlu'  (.■k-rtiitira'ioii  of  the  subuibau 
linos  of  the  South-Eastorn  and  Chatham  Hallways  has  been  formu- 
lated and  is  to  be  proceeded  with  as  soon  as  pondifions  permit. 

According  to  "  Modern  Transport "'  these  plans  emhraeo  the 
complete  ejectritication  of  the  Committee's  s\ih\irban  lines  within 
a  radius  of  aiJjiroximatelN'  thirty  miles  from  Charing  Cross.  At  the 
present  time  an  ennrmous  traffic  ]mssos  to  and  from  Charing 
Cro«s  and  Cannon-street  Stations,  but  the  Managins  Committee 
appreciates  the  possibilities  of  the'quicker  and  more  frequent  train 
service  which  would  be  possible  with  electrical  operation.  It  was 
hoped  that  it  would  be  possible  to  begin  the  work  shortly  after  the 
conclu.sioii  of  the  war.  but  the  financial  and  industrial  conditions 
which  have  oljtained  during  the  last  yi-AX  or  two  have  definitely 
preventetl  a  commencement  being  made. 

It  is  understood,  however,  that  the  Managing  Committee  ma}'  be 
making  application  to  the  Treasury,  \inder  the  Government's  new 
.scheme,  for  a  guarantee  in  respect  of  a  loan  sufficient  to  cover  the 


Traffic  Operation. 

In  order  that  traffic  may  be  electrically  opei'ated  at  the  earliest 
possible  moment,  it  is  proposed  that  the  scheme  shall  be  undei  taken 
by  stages,  and^that,  at  the  completion  of  each  stage,  a  gradual 
incieasc  shall  be  made  in  the  scope  of  traffic  to  be  worked  electrically. 
Thus,  at  Stage  I.,  suburlian  services  will  be  operated  to  and  from 
stations  within  Section  .\  ;  at  Stage  11.  similar  services  will  be  run 
within  Sections  A  and  B  ;  whilst,  at  Stage  III.,  not  only  will 
suburl)an  scjvices  be  worked  to  all  stations  within  Sections  \  and  B, 
but  also  through  jiassenger  trains  and  goods  traffic.  Suhiuban 
services  will  in  all  eases  be  worked  by  motor-car  trains  ;  through 
pas.senger  and  goods  trains,  on  the  other  hand,  being  hauled  by 
electric  locomotives. 

Improved  Speed  aad  Frequency. 

The  proposed  electrification  of  the  railway  will  necessarily  result 
in  consideiable  increases  in  the  speed  of  trains  and  frequency  of 
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Mai-  Showing  the   Electrification   Scheme   to   be   Undertaken   by  The   South-Eastern   and   Chatham   Railway. 


cost  of  the  first  section  of  the  scheme,  so  that  1  lie  work  may  be  under- 
taken at  the  earliest  possible  moment. 

Division   of  the  Work. 

Having  regard  to  the  heavy  capital  expenditure  now  involved  in 
undertakings  of  this  nature,  and,  in  order  to  !>ring  first  into 
commercial  use  that  section  of  the  area  to  be  electrified  which  will 
return  the  greatest  financial  benefit  and  provide  the  greatest  traffic 
relief,  the  work  has  been  divided  into  two  sections  corresponding 
to  the  inner  and  outer  suburban  areas.  The  stations  comprised  in 
these  two  sections  are  .shown  on  the  ai^comjianying  sketch  map. 

Section  A,  which  has  a  route  mileagt!  of  ninety-four,  and  a  single 
line  mileage  (including  sidings)  of  2U»,  compri.ses  the  following: — 
Xortli  Kent  anri  Greenwich  lines  ;  Bexley  Heath  line  :  Dartford  loop 
line  ;  main  line  to  Orpington  and  the  Bromley  North  branch  ;  Mid- 
Kent  and  Hayes  branch  ;  main  line  to  Biekley  and  Orpington  ; 
Crystal  Palace  and  Greenwich  Park  branches;  and  Catford  loop 
line. 

iSedion  B  covers  140  route  miles,  representing  4.S8  miles  of  single 
line  and  sidings.  It  includes  the  following :-  The  lines  from 
Dartford  to  Strood.  from  Biekley  .fimction  to  Gillingham,  from 
Swanley  to  Sevenoaks  ;  from  Or|)ingl(jn  to  Tonliriclge  and  the 
Westerham  branch;  the  Croydon  line  to  Pve<lhill  and  Dorking;  the 
Caterham  and  Tadworth  branches  ;  the  Oxted  lii^e  ;  and  the  P>edhill 
and  Tonbridge  line. 


service.  It  is  estimated  that  there  will  be  a  ,30  per  cent,  average 
increase  in  speed  and  frequency  of  service  to  stations  mthm 
Section  A,  whilst  to  stations  in  Section  B  the  average  increase  in 
speed  will  be  as  much  as  10  per  cent.,  and  in  frequency  of  ser\'ice 
60  per  cent.  The  congestion  at  the  ajiiiroaches  to  the  two  London 
termini  will  be  overcome,  as,  by  reason  of  the  more  rapid  accelera- 
tion and  increased  speed  resulting  from  electric  working,  the  com- 
mittee will  be  able  to  increa.se  to  a  very  considerable  extent  the 
number  of  trains  passing  London  Bridge  in  the  heaviest  hour,  and 
consequently  to  provide  improve.l  accommodation  during  business 
hours. 

Electrical  Equipment. 
The  equi])ment  of  the  running  lines  will  be  of  the  direct-current 
conductor  rail  type,  supplying  energy  to  the  train  motors  at  1  500  V. 
High-tension  alternating-current  will  be  delivered  to  sub-stations, 
whence,  aftci'  having  been  transformed  and  conveited  to  direct 
current,  it  will  be  fed  to  the  conductor  rail.  The  rolling-stock  for 
suburban  services  will  be  of  the  motor-car  type  with  "  multiple- 
'unit  "  control,  which,  to  insure  the  greatest  fiexibility  of  service, 
will  be  peinianently  coujiled  up  with  units  of  three  coaches,  each 
unit  consisting  of  two  motor  coaches  each  equipped  ^^■ith  two 
200  II. P.  motors  and  one  trailer  coach.  This  arrangement  will 
enable  the  committee  to  provide  trains  of  three,  six,  or  nine  coaches, 
accommodating  2r)(),  ,'512  and  768  passengers  resijcctively,  in  accord- 
ance with  traffic  demands. 
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Reviews. 

Power  House  Design.     By  Sir  John  F.  C.  Sxell.     (London 
Green    it    Co.)      2nd   Edition.       Pp.    xii.  +  .53."), 


the  f-econd  edition  of  hi;- 
Hou'-e  Design  "  Sir  John 
'  entirely  to  recast  "  some  of 


Longmans, 
42s.  net. 

lu     the     introduction     to 
luiiversally    known    "  Power 
Suell  states  that  he  has  had 

the  chapters  which  he  wrote  in  1911.  The  greater  part  of 
the  new  matter  is  in  Cha]5ter  XL,  but  in  many  instances 
the  text  has  been  rearranged. 

In  giving  costs,  the  author  has  adhered  to  pre-war 
figures,  leaving  his  readers  to  apply,  according  to  their 
judgment  and  the  date  at  which  they  refer  to  the  book, 
a  factor  which  one  may  perhaps  call  "  the  factor  of 
rapacity."  It  is  interesting  to  note  that,  notwithstanding 
the  whirl  of  capital  stations  in  which  the  Chief 
Commissioner  lives,  he  has  not  become  a  megalomaniac 
and  in  his  introduction  he  makes  the  significant  remai'k 
that  there  must  always  remaui  instances  in  which  small 
2:ower  houses  are  reqviired. 

The  general  scope  and  character  of  the  first  edition  are 
well  known  and  are  maintained  in  the  second.  The  work 
is  essentially  practical  throughout,  and  teems  with  infonna- 
tiou  and  figures  which  are  of  great  use  in  preparing  e.sti- 
matcs  of  cost  and  space  required,  and  in  laying  out  the 
various  essential  parts  of  a  new  station.  In  places  it  may 
be  thought  that  the  treatment  is  not  altogether  uniform, 
some  matter  being  in  great  detail,  while  other  of  like 
importance  is  more  lightly  sketched  in.  This  doubtless 
arises  from  the  fact,  which  is  patent  throughout,  that 
the  author  is  in  most  cases  drawing  on  his  own  experience 
and  has  embodied  matter  which  was  in  his  po.ss€ssion  first 
hand.  As  before,  the  book  is  well  printed  and  profusely 
illu,strat€d,  five  plates  having  been  added  and  two  old  ones 
dropped  otit. 

Chapter  I.,  dealing  with  ''  Systems,"  is  practically 
unaltered;  in  passing,  it  may  be  observed  that  it  is 
probable  that  for  the  larger  turbo  sets  contemplated  in 
capital  stations  the  pressure  generated  will  be  10  000  to 
1 1  000  V  instead  of  6  600  V,  which  is  still  put  forward  as 
the  maximum  pressure  desirable. 

Chapter  II.,  comprising  preliminary  notes  on  the  choice 
of  site  and  type  of  plant,  has  been  somewhat  shortened. 
It  may  be  noted  that  the  author  considers  eight  units  of 
plant  the  ideal  in  order  to  allow  for  one  being  under 
i-epair  and  one  a  standby.  Evidently  he  does  not  agree 
with  the  B.E.S.  A.  ■  maximum  rating,  as  he  assumes  the 
plant  to  be  capable  of  a  25  per  cent,  overload.  There  is 
much  to  be  said  for  reserve  plant  in  the  shape  of  overload 
capacity,  inasmuch  as  Luch  sta;idby  is  in  an  instantly 
available  fonn,  whereas  a  reserve  set  has  either  to  be  kept 
hot  or  time  must  be  lost  in  warming  it  up.  In  the  next 
chapter  detailed  questions  in  regard  to  power  station  build- 
ings are  dealt  with.  There  is"  little  alteration  from  the 
first  edition  except  in  regard  to  the  instances  cited:  in  con- 
nection with  these  a  verbal  slip  occurs  in  refemng  to 
"  triple  expansion  steam  inrho  alternators  "  at  Bahia 
Blanca. 

Chapter  IV.  is  devoted  to  "  Steam  Raising  Plant,"  and 
has  been  extended  by  the  inclusion  of  a  detailed  considera- 
tion of  the  kind  and  lay-out  of  boilers  most  suitable  for 
stations  of  various  sizes,  and  by  an  account  of  the  advantages 
of  oil-fired  and  gas-fired  boilers,  though  no  reference  is 
made  to  pulverised  fuel.  When  describing  the  storage  of 
coal,  it  might  have  been  worth  while  pointing  out  that  the 
high  prices  of  construction  now  ruling  practically  put  silos 
out  of  ccurt  for  this  purpose,  and  some  reference  to  the 
hydraulic  and  pneumatic  conveyance  of  coal  would  have 
been  of  interest.  Chapter  V.,  on  "  Steam  and  Feed  Pipe 
Systems,"  is  practically  unaltered  except  for  the  intro- 
duction of  rotary  feed  ]>umps. 
^  Chapter  VI.,  dealing  with  "  Steam  Engines  and  Turbo- 
Generators,"  covers  much  the  same  ground  as  in  the  finst 
edition.  A  description  of  the  Brush  Ljungsti-om  and 
Belliss  and   Morcom    turbines   is  added,    as   well   as   useful 


information  in  regard  to  the  weight  and  performance  of 
turbines.  Some  of  the  matter  relating  to  direct-current 
plant  has  been  omitted,  though  a  long  detailed  description, 
with  indicator  diagrams,  of  a  1  500  b.h.p.  reciprocating 
engine  running  at  188  revs,  per  min.  is  retained.  Air 
filters  are  dealt  with  in  this  chapter,  but  no  reference  is 
made  to  the  system  whereby  the  same  air  is  circulated 
through  the  machine  and  cooled — a  system  uhich  is 
beginning  to  find  favour. 

Chapter  VII.,  on  "  Condensers,"  is  practically  un- 
changed. On  the  other  hand  Chapter  VIII.,  on  "  Gas 
Engines,"  has  been  largely  rewritten;  a  considerable 
amount  of  the  matter  in  the  corresponding  chapter  in  the 
first  edition  has  been  transferred  to  a  later  one  and  the 
remainder  has  been  amplified.  The  author  points  out  the 
limitations  to  the  use  of  existing  types  of  gas-engine-driven 
plant  in  large  generating  stations,  and  then  considers  gas 
engines  and  oil  engines  separately  for  stations  of  moderate 
size.  Having  described  the  kinds  of  gas  engine  available 
and  the  various  tyjies  of  producer,  together  with  the  use 
of  ammonia  recovery  plant,  he  proceeds  to  give  examples 
of  typical  gas  engines,  and  then  deals  with  their  capital 
CG.=t  and  operating  costs.  Oil  engines  are  next  dealt  with 
and  their  value  in  small  stations  indicated. 

The  order  of  the  remaining  chapters  in  the  book  has  been 
rearranged.  Chapter  IX.  is  devoted  to  ])ractical  notes  on 
generators,  motors,  &c.,  and  opens  with  the  description  of 
p  5  000  k\V,  750  revs,  per  min.,  '25  period  turbo-alternator 
as  typical,  this  being  the  same  machine'  as  was  described 
in  the  first  edition,  but  reference  to  slow-speed  alternators 
is  omitted.  It  is  interesting  to  note  that  the  author  favours 
direct-current  motors  for  driving  the  auxiliaries,  although 
recent  practice  tends  in  the  direction  of  alternating-current 
motors,  it  being  generally  considered  that  facilities  for  vary- 
ing their  speed  are  not  ordinarily  .sufficient  justification 
for  u.sing  direct  current.  The  remainder  of  the  chapter 
covers  much  the  same  ground  as  in  the  first  edition. 

Chapter  X.  deals  with  "  Switchgear,"  and  is  identical 
with  the  chapter  in  the  first  edition  except  that  examples 
are  given  of  the  switchgear  at  Buenos  Ayres  and  Belfast. 

The  greater  part  of  Chapter  XI.  is  quite  new  and  is  of 
particular  interest  because  it  discus.ses  matters  which  are 
\exy  much  to  the  fore  at  the  present  time.  The  author 
indicates  the  advantages  and  field  of  utility  of  capital 
stations,  and  shows  how  they  may  be  economicallv  worked 
in  conjunction  with  less  efficient  stations  already  existing. 
He  indicates  the  considerations  to  which  regard  must  oe 
had  in  choosing  a  site,  and  shows  why  colliery  sites  are 
seldom  suitable.  Specific  examples  of  recent  large  power 
stations,  with  particulars  of  their  lay-out,  are  then  given 
and  the  detailed  items  of  their  capital  and  running  costs. 
The  author  next  deals  with  the  number  and  size  of  unit? 
of  plant,  and  points  out  the  importance  of  high  plant  load 
factor.  Small  stations  are  then  considered,  and  the  bear- 
ing of  the  need  for  disposing  of  combustible  refuse  and  for 
the  use  of  steam  for  heating  luirposes.  Generation  in  a 
local  station  and  bulk  .supply  are  compared,  and  then  pre- 
war capital  costs  of  small  power  houses  are  given.  The 
question  of  power  generation  in  conjunction  with  the 
recovery  of  by-products  is  discussed,  and  the  conclusions 
arrived  at  by  the  Nitrogen  Products  Committee  in  their 
Final  Report  are  stated.  The  remainder  of  the  chapter 
comprises  the  matter  of  Chapter  XII.  of  the  first  edition 
and  portions  of  Chapter  VIII.  of  that  edition. 

The  final  cha]5ter  deals  with  hydro-electric  power  houses. 
.  The  matter  in  the  corresponding  chapter  of  the  first  edition 
is  somewhat  rearranged,  but  most  of  the  former  examples 
of  this  kind  of  station  ai-e  again  given  in  illu.stration. 
After  general  remarks  on  water  power  and  the  choice  of  a 
station  site,  the  methods  of  estimating  the  flow  of  a  stream 
are  outlined  and  the  question  of  .storage  and  of  the  civil 
engineering  works  involved  are  briefly  discussed.  The 
leading  tjrpes  of  turbine  are  then  described  and  their 
application  to  different  kinds  of  fall.  The  portion  relating 
to  speed  and  efiiciency  and  speed  regulation  is  new,  and  a 
good  deal  of  useful  information  in  regard  to  capital  and 
working  costs  has  been  added.  C.  H.  Wordixgham. 
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Correspondence. 

KIHICS    OF    MUNICIPAI.    WIRING. 

To  the  Editor  ot  THE  ELEfTl.'K'l AN. 
Sir  :  1  have  vead  JNIr.  Keats'  letter  on  this  subject,  which 
apiieared  in  the  correspondence  columns  of  your  issue  of 
Oct.  21,  and  also  your  editorial  comment  thereon.  I 
entirely  support  your  view  that  it  is  by  encouragement  of, 
and  co-operation  "with,  contractors  that  the  best  results  are 
to  be  obtained.  I  cannot  agree  with  Mr.  Keats  in  his 
contentions,  a;.,  in  my  opinion,  a  body  of  enterprising 
contractors  in  any  city  engaged  in  vigorous  canvas  for 
work,  which  must  be  obtained  if  their  doors  are  to  be  kept 
open,  will  do  more  for  the  electricity  supply  business  than 
local  authorities  can  do  in  the  same  direction.  It  has  also 
to  be  borne  in  mind  that  contractors  are  not  alone  in 
having  to  reckon  w-ith  overhead  chai-ges.  The  supply 
authority  has  to  take  these  into  account  if  the  work  is  to 
be  done  on  an  economic  ba.sis.  It  is  true  that  the  authority 
is  not  looking  for  profit  on  this  work,  but  their  overhead 
charges  are  heavier,  and  go  a  long  way  to  compensate  for 
contractors'  profit  allowances.  The  shoddy  contractor  is 
always  with  us,  but  his  class  is  few  in  number,  and  as  an 
individual  he  does  not  live  long.  The  average  contractor 
is  above  using  the  methods  adopted  by  him.  On  the 
other  hand,  where  supply  authorities  go  in  for  hiring 
schemes,  it  may  be  argued  that  the  wiring  entailed  in  con- 
necting up  cookers,  &c.,  let  out  on  hire  or  hire-purchase,  is 
work  which  may  quite  legitimately  be  carried  out  by  the 
authority's  own  workmen.      I  am,  &c., 

Ola.^gOW,     Oct.     31.  E.     B.     ^IlTCHELL. 

To  the  Editor  oj  THE  ELECTRICIAX. 

Sir:  Relative  to  the  correspondence  in  your  columns 
as  to  \\liether  electricity  supply  authorities  (municipal  or 
company)  should  be  allowed  to  act  as  "  universal  pro- 
viders "  for  the  electricity  supply  industry,  to  a  certain 
extent  your  contention  is  correct  that  "  it  is  not  equitable 
for  a  local  authority  to  enter  into  competition  with  its 
own  ratepayers."  The  stipply  side  of  the  industry 
would  like  to  devote  their  e£foi-ts  entirely  to  ways  and 
mean?  of  generating  and  distributing  the  "  cheap  and 
abundant  :upply  of  electricity"  asked  for,  this  being 
without  doubt  their  legitimate  portion  of  the  work.  That 
being  so,  one  might  go  further,  and  say  that  the  equipment 
of  consumers'  premises  should  be  left  entirely  in  the  hands 
of  contractors,  outside  the  supply  indu.sti7,  always  pro- 
vided that  .sufficient  evidence  was  forthcoming  that  they 
were  efficiently  developing  and  energetically  carrying  out 
their  part  of  the  bargain.  Generally  speaking,  however 
(there  are  a  few  e.xceptions),  this  has  not  been  so  in  the 
pa,st,  and,  therefore,  if,  as  Mr.  Keats  vei-y  truly  states, 
"  the  fine  organisation  of  the  gas  companies  is  to  be  reason- 
ably held  and  electricity  developed,"  a  more  formidable 
means  of  meeting  the  oj)position  and  the  resultant 
development  has  yet  to  be  found.  Before  the  passing  of 
the  Electiicity  Supply  Act,  1919,  s;upply  authorities  had 
no  powers,  except  by  the  grant  of  a  Special  Order,  to  develo]) 
a  consumers'  trading  section,  and,  therefore,  such  work 
was  of  necessity  left  in  the  large  majority  of  cases  in  the 
hands  cf  the  contractor.  Section  23  of  the  1919  Act  alters 
this  slightly,  and  supply  authorities  can  now  provide  and 
hire,  out  a])paratus  for  use  on  ccnsumeirs'  premises.  If 
advantage  is  taken  of  this  section  generally  all  over  the 
eountiy,  we  can  safely  assume  that,  as  in  the  pa,<-t,  the 
usual  opposition  will  be  set  up  by  the  contractors,  which, 
unfortunately,  in  foiiner  years  did  modify  the  proposals 
put  forward  by  certain  coi-porations  as  to  hiring  and  so 
forth.  While  this  was  no  doubt  gratifying  to  the  con- 
tractors' side,  it  was  only  additional  evidence  of  their 
destructive  policy,  as,  being  unable  themselves  to  finance  a 
hiring-out  scheme,  they  strongly  objected  to  anyone  else 
acquiring  or  making  use  of  hiring  ]30wers.  This,  you  will 
admit,  is  neither  magnificent,  nor  is  it  war,  but  that 
it  is  possible  for  local  traders  to  hinder  develo])ment  in  this 
way  merely  emphasises  the  need  for  a  change  in  the  law. 

There  may  be  a  ray  of  hope  in  Section  23  of  the  Act  if 


the  contractors  tan  be  induced  to  work  amicably  with  th? 
supply  authority  and  co-operate  zealously  in  pushing  to 
the  utmost  limits  the  advantages  to  be  gained  by  the 
introduction  of  the  clause,  but  in  view  of  past  experience 
it  is  doubtful  if  we  can  expect  much. 

If,  therefore,  future  efforts  of  the  contractors  are  to  be 
of  the  "  lukewarm  "  variety,  then  I  say  with  'Sir.  Keats 
(though  somewhat  reluctantly)  that  .supply  authorities  must 
tackle  the  job  themselves  (despite  the  fact  that  they  have 
plenty  to  do  otherwise),  but  they  must  be  given  more 
powers  than  those  contained  in  Section  23,  and  I  cannot 
do  better  than  recommend  the  ideal  aimed  at  in  the 
Parliamentary  Bill  promoted  by  the  I.M.E.A.  in  the  early 
months  of  fateful  1914. 

If  such  should  come  to  pass,  then,  and  only  then,  will 
there  be  any  chance  of  Mr.  Keats  hiring  his  electric  cookers 
at  2s.  6d.  per  quarter,  with-  no  Ttiainienance  costs — when 
manufacturers  are  called  upon  to  produce  in  "  mass  "  and 
give  apparatus  which  can  hold  its  own  as  a  commercial 
proposition  with  our  opponents,  minus  the  "  fancy  " 
price.     I  am,  &c.,  George  Fowler, 

Superintendent  of  the  Consumers'  Dept.,  Dundee 
Coi-poration  Electricity  Svipply. 

Dundee,.  October  31st. 

To  the  Editor  oi  THE    ELECTRICIAN. 

Sir  :  With  reference  to  the  communication  from  Mr. 
G.  W.  Keats  in  your  issue  of  Oct.  21.  May  I  suggest 
that,  the  very  important  subject  raised  can  to-day  only  he 
dealt  with  upon  its  merits — that  is  to  say,  differently  in 
different  district,',. 

It  appears  to  me  that  the  day  has  passed  for  considering 
whether  supply  undertakings  should  take  over  the  work 
of  electrical  contracting  or  not.  In  the  electrical  con- 
tractors we  have  a  large,  important  and  established  body. 
The  fact  that  they^  may  vai-y  in  weight  and  skill  in 
different,  districts  only  goes  to  prove  that  the  policy  of  the 
supply  undertakings  may  properly  vary  as  between  one 
place  and  another,  and  should  be  sufficiently  flexible  to 
permit  cf  change  as  time  goes  by  and  alteration  as 
circumstances  justify  it. 

The  position  is  not  quite  the  same  with  gas.  Although 
the  gas  undertakings  generally  carry  out  a  good  deal  of 
installation  work,  and  particularly  additions  and  altera- 
tions, the  fact  remains  that  in  most  new  buildings  where 
it  is  decided  to  use  gas,  gas  ipipes  are  put  in  by  the 
builders,  who  employ  gasfitters  as  well  as  plumbers'  and 
carpenters.  It  is  obvious  that  many  large  building  firms 
are  beginning  to  employ  direct  electrical  labour  in  a  similar 
way. 

I  am  entirely  at  one  with  Mr.  Keats  in  emphasising  the 
extreme  importance  of  the  installation  branch ;  upon  itj; 
activity  and  prosperity  depends  to  no  small  degree  the 
growth  of  the  supply  undertaking  and  the  benefit  to  the 
public  generally  of  electricity.  It  is  therefore  most 
essential  that  every  supply  engineer  should  study  for  him- 
self the  best  methods  of  stimulating  activity  and  prosperity 
amongst  those  responsible  for  installation  work.  It  is  the 
more  difficult  to  lay  down  any  general  rule  for  the  whole 
country,  because  .some  of  the  undertakings  already  pos.«e.ss 
full  wiring  powers,  others  limited  ]iowers,  and  many  none 
at  all. 

However,  all  undertakings  are  at  liberty  to  hire 
apparatus,  and  we  may  at  least  ho])e  that  in  the  future 
some  method  may  be  found  of  carrying  out  hire-purcha.se 
without  offence  or  injury  to  any  section  of  the  electrical 
industiy.  In  the  meantime,  the  general  spread  of  a 
generous  hiring  policy  will,  as  ^Ir.  Keats  has  proved,  do 
more  than  anything  else  to  bring  about  electrical 
develo])ment. 

I  do  not  think  we  need  regard  seriously  the  statement 
-that  municipal  engineers  take  up  installation  work  to  avoid 
stagnation.  Those  of  us  who  have'beeii  municipal  electrical 
engineers  can  alfortl  to  leave  the  observation  unchallenged, 
whilst  those  who  remain  municipal  engineers  have  not,  I 
fancy,  the  time  to  bother  much  about  it. 

On   balance  there  a])]iears  to  be  evidence  to  show  that 
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the  tendency  towards  co-operative  working  between  suijply 
undertakings  and  contractors  is'  growing.  Each  section 
possepses  plenty  of  energy  and,  generally  speaking, 
enthusiasm  for'  the  cause,  and  anything  which  can  be 
done  to  bring  the  vai-ious  energy  impulses  into  phase  with 
one  another  will  probably  in  the  course  of  the  next  few 
vears  do  more  real  good  to  the  indiistry  than  anything 
else,  and  at  the  same  time  greatly  increase  the  business 
getting  efficiency  of  any  propaganda  or  advertising  work 
being  carried  out.      I  am,  &c., 

J.  W.  Beauchamp, 

Director,  British  Electrical  Development   Association. 

London,  Nov.  1. 

An    After-Dinner    Reflection. 

By   A.   S. 

I  sat  down  to  dinner  last  week  with  forty  other  men — a  dinner 
rooked  to  a  tnrn,  and  there  wasn't  a  pound  of  fuel  or  a  cubic  foot 
of  gas  in  the  building.  We  liad  canapes,  consomme,  sole  florentine, 
turnedos  rossini,  faisan  roti  (I  got  on  to  this  one — it"s  roast  pheasant) 
omlette  surprise,  Scotch  woodcock,  and  real  coffee.  I  say  real, 
because  so  often  it  looks  like  rain.  The  dinner  was  hot,  the  plates 
were  hot.  the  champagne  was  cold,  and  tlie  guests  comfortalily 
warm.  Followed  smoke,  and  a  limited  amount  of  talk,  naturally 
electrical,  as  was  everything  else. 

Chairman,  Government  Official,  and  Electrical  Man. 

The  Chairman  spoke  first^ — for  the  Directors — whose  guests  we 
were.  He  was  followed  by  a  Government  official,  whose  duties 
brought  him  into  close  touch  with  the  Company  under  the  hospitality 
of  which  we  felt  a  cheerful  glow.  Then  a  few  sentences  from  a  man 
very  wise  in  all  that  pertains  to  things  electrical.  Finally,  the 
Company's  manager.  Thus  we  had  successively  the  views  of  the 
financier  and  man  of  large  affairs  ;  the  man  who  is  balanced,  so  to 
speak,  between  the  corporation  and  the  public  ;  the  man  of  science 
who  applies  the  forces  of  nature  to  the  use  of  the  world  ;  lastly,  the 
man  whose  job  it  was  to  saturate  his  distiict  with  electrical  energy. 

And  I've  been  thinking  about  that  last  man  ever  since. 
Cookers — Small    and    Brobdingnagian. 

He  liad  showed  us  over  his  kitchen,  which  was,  to  my  mind, 
something  like  an  oratory,  with  vaulted  roof,  stone  floor,  and  an 
incense  that  knocked  corners  off  any  spikenard  I  ever  smelt.  He  had 
exhibited  cookers,  small  and  brobdingnagian,  hot  plates,  kettles, 
boilers,  and  an  amazing  long  distance  tliermometer  that  instan- 
taneously told  the  temperature  in  every  oven,  cooker,  and  room  in 
the  building.  He  demonstrated  what  it  didn't  cost  to  prepare  a 
meal  electrically,  and  how,  for  .some  reason  or  other,  the  business 
done  Ijy  the  pet  restaurant  he  had  organised  was  multipljang  till  the 
nmltiplication  had  become  embarrassing.  Then  he  led  the  way  to 
the  flower-decked  table,  and  told  us  to  do  oui'  worst. 

He  didn't  say  much  after  dinner,  perhaps  because  the  dinner  was 
speaking  for  itself  with  a  quiet,  comforting  voice  that  I,  for  one, 
found  very  reassuring.  But  while  he  spoke  it  seemed  to  me  that  he 
had  found  something  more  than  merely  occupation  in  his  job.  His 
mental  fingers  were  on  the  pulse  of  the  public — his  public.  He 
struck  me  as  a  man  who  had  absorbed  his  life's  programme  till  it 
took  on  something  of  the  aspect  of  a  religion.  He  might  have  been 
a  monk,  whose  sense  of  humour  was  near  his  skin,  and  officiated 
with  a  certain  priestly  satisfaction  at  his  scientific  shrine. 
Keenness  and   Deliberation. 

He  was  keen,  undeniably  keen,  but  there  lurked  in  his  eye  a 
whimsical  gleam  that  suggested  many  things.  If  he  had  been  an 
-American,  he  would  also  have  been  an  electrical  crank,  recognised, 
respected,  and  accepted  as  such.  But,  being  a  Britisher,  he  avoided 
the  superlative,  and  said  what  he  had  to  say  with  a  touch  of  deliber- 
ation that  gave  no  hint  of  the  energy  behind  it. 

It  is  a  fortunate  truth  that  the  psychology  of  work  encourages  us 
to  fasten  our  memories  on  our  successes  rather  than  the  cost  at 
which  they  were  achieved.  We  would  be  a  long-faced  race  were  it 
otherwise.  It  is  also  fortunate  for  the  progress  of  the  world  that 
there  can  be  found  at  all  times  men  who  will  contentedly  take  the 
bitter  -ivith  the  sweet.  It  must  be  a  weary  job  to  reduce  one's  brain 
to  the  level  sometimes  needed  to  make  one  comprehensible  to 
certain  individuals  one  meets.  In  the  best  managed  undertaking 
there  are  opportunities  missed  and  situations  misread.  To  realise 
this,  profit  by  it  in  experience,  and  go  on  to  ultimate  tri\imph  is  the 
highest  office  of  human  intelligence. 

Blessed  Electrical  Industry. 

It  seems  that  the  electrical  industry  is  blessed  in  having  sucli 
men.  The  unseen  work  they  do  is  enormous.  The  good  they  do 
is  great,  and  the  seed  they  are  so-wing  will  spring  to  that  which  is 
greater  still.  That  inchoate  mass  we  call  the  public  is  hard  to  move, 
but  it  is  beginning  to  stir.  The  momentum  it  will  ultimately  reach 
is  beyond  our  present  thought.  And  that  will  be  the  real  compensa- 
tion of  the  men  who  are  doing  the  dog- work  now. 


Smokeless  Fuel  for  Domestic  Purposes. 

The  problem  of  treating  coal  by  a  preliminary  jnocess  so  that 
certain  useful  products  can  be  obtained  from  it  and  the  residue 
be  still  suitable  for  domestic  pujjioses,  is  one  that  has  recently  been 
receiving  close  consideration.  A  solution  would  not  only  permit  of 
economy  in  our  fuel  resources,  but  would  result  in  availability  of 
an  almost  smokeless  fuel  for  domestic  grates  without  any  reduction 
in  heating  efficiency. 

One  of  the  most  hopeful  processes  for  bringing  this  about  is  that 
used  at  the  Barnsley  works  of  the  Low  Temperattjre  C.\kbonis-\tiox 
Company,  which  we  recently  had  an  opportunity  of  inspecting. 
This  firm  undoubtedly  have  produced  a  fuel  which  will  give  practic- 
ally smokeless  combustion  in  open  grates,  and  at  the  same  time 
they  have  extracted  certain  bye-products  of  value.  The  only  doubt 
is  whether  the  scheme  is  economically  sound  on  the  present  capacity 
of  the  plant. 

For  to  make  any  process  of  this  Idnd  a  good  business  it 
must  be  possible  to  sell  the  low  temperature  product  at  some 
price  equivalent  to  its  fuel  value.  All  coking  processes  are  fairly 
high  in  capital  cost  and  exjiensive  to  work,  and  any  low 
temperature  scheme  will  probably  depend  for  its  ultimate 
success  on  the  price  that  can  be  oljtained  as  against  that  paid  for 
coal. 

Details  of  the  Process. 

With  this  end  in  view  a  new  type  of  continuous  oven  has  quite 
recently  been  installed  at  Barnsley,  the  particular  features  of  which 
are  the  method  of  discharging  the  coked  product  without  having  to 
ram  it,  out,  and  the  discharging  chamber,  which  is  sealed  from  the 
atmosphere,  in  which  the  coked  product  cools.  Twenty  ovens  are 
installed  as  a  unit,  and  these  arc  capable  of  a  continuous  production 
of  about  30  tons  of  coke  per  day. 

The  charge  is  carbonized  in  an  ujiright  oven,  which  is  divided 
longitudinally  into  thiee  compartments  by  two  perforated  iron 
plates. 

These  iron  plates  can  be  moved  together,  enlargmg  the  sjiaces 
between  them  and  the  outside  walls.  The  coal  is  filled  into 
these  two  spaces,  the  plates  keeping  it  in  position  and  keeping  the 
coked  product  compact.  The  gases  escape  through  the  perfora- 
tions. 

Thus  two  thin  slabs  about  4  in.  thick  of  the  coked  product 
are  produced.  At  the  end  of  carbonization  a  bottom  door  is  opened 
and  the  two  perforated  plates  moved  towards  one  another.  Thus 
the  coked  charge  is  dumped  into  the  coobng  chamber.  The  retorts 
are  gas  heated  either  from  their  own  gas  or  from  producers. 

It  is  stated  that  for  one  ton  of  an  average  small  slack  coal  the 
following  can  be  produced  :  14  cwts.  of  a  smokeless  fuel,  10  to 
18  gallons  of  tar  oil,  0  000  cubic  feet  of  gas,  14  lb.  of  sulphate  of 
ammonia,  2  to  3  gallons  of  motor  spirit.  The  coal  used  in  the  low 
temperature  -[irocess  is  generally  two  parts  non-coking  to  one  part 
coking. 

The  coke  or  coalite,  as  it  is  called,  which  is  produced,  is  of  a  hard 
texture,  and  we  understand  travels  well  witiiout  the  breaking  uj) 
which  was  experienced  with  the  fuels  produced  in  the  earlier 
attempts.     The  present  price  of  the  fuel  is  £3  per  ton  on  site. 

"  Alubon  "  Aluminium  Solder. 

At  a  Press  demonstration  by  the  .Mf.lvin  ENCiiN'EERiNu  CoMr.\xv 
of  their  "  Alup.ox  "  aluminium  solder,  the  claim  was  made  that 
;i  joint  stronger  than  the  metal  itself  could  be  obtained  by 
its  use. 

There  is  certainly  a  great  deal  in  this,  for  butt  and  edge  to  edge 
joints  of  pieces  of  sheet  aluminium  defied  all  ordinary  cft'orts  to 
break  them,  as  did  the  corners  of  canisters  soldered  edge  to  edge 
without  overlap,  and  aluminium  rods  soldered  end  to  end  stood 
a  considerable  amount  of  bending  -n-ithout  showing  signs  of 
fracture. 

We  were  informed  that  this  solder  has  proved  extremely  useful 
and  cheap  for  big  jobs  such  as  gear  boxes,  the  solder  being  simi>ly 
run  up  the  joint,  an  operation  that  can  be  done  in  a  quarter  of  the 
time  that  would  be  occupied  by  welding. 

It  is  also  stated  that  '•  Alubon  "  is  the  only  solder  which  will 
stand  the  boiling  test — as  far  as  is  known — for  an  indefinite  period. 
It  is  made  in  three  grades,  and  the  soft  grade  has  been  certified 
by  the  chemist  at  Woolwich  Arsenal  to  have  stood  26-J  hrs.  boiling 
without  detci-ioration,  which  is  .50  per  cent,  more  than  am*  other 
solder  tested  at  the  .Arsenal. 

We  were  shown  a  piece  of  soldered  aluminium  in  the  company's 
shops  which  had  been  boiling  79  his.,  the  solder  on  which  showed  no 
signs  of  disintegration.  Xo  flux  is  required.  The  metal  is  filed 
to  remove  oxidation  and  then  tinned  by  scratching  in  the  solder 
with  a  wire  brush,  after  which  more  solder  is  run  on  the  joint  with 
a  blow  lamp.  The  solder  can  be  used  for  jointing  aluminium  or 
any  of  the  aluminium  alloys  to  either  aluminium,  copper,  ni-  lirass, 
and  cooling  off  in  water  does  not  weaken  the  joints. 
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A  Large   Lifting   Magnet. 

There  has  recently  been  installed,  in  an  important  British  steel 
works,  what  is  believed  to  be  the  largest  lifting  magnet  yet  con- 
structed, certainly  the  largest  made  in  this  country.  The  magnet  is 
66in.  in  diameter,  weighs  58  cwt. ,  and  is  capable  of  raising  a 
ma.ximum  load  of  15  tons.  It  forms  part  of  an  installation  for 
handling  and  breaking  up  scrap  metal,  and  delivering  it  to  the 
diarging  box  for  furnace  filling.  The  complete  equipment  takes  the 
form  of  a  25-ton  overhead  crane,  which  spans  the  road  on  which 
the  metal  is  received,  the  scrap  yard,  and  the  road  on  which  the 
charging  boxes  are  assembled.  The  magnet  is  first  used  to  unload 
I  he  scrap.  This  consists  largely  of  skulls — llie  linings  of  the  steel 
ladle — composed  chiefly  of  slag,  not  of  great  weight,  but  of  thin 
section,  bulky  dimensions  and  extremely  poor  magnetic  quality. 
containing  but  little  metal,  and  therefore  requiring  a  large  magnet 
area  to  lift.  The  scrap  is  then  placed  into  stock  by  the  magnet,  and 
delivered  by  the  same  means  from  stock  to  the  breaking  pit.     The 


Lifting     Maunet 


Operation. 


skulls  are  broken  by  means  of  an  8-ton  ball.  A  round  cracker  ball 
is  used  so  that  in  whatever  position  it  may  fall,  it  presents  the  same 
surface  to  the  magnet.  No  centring  device  is  necessary,  and  the 
magnet  lifts  the  load  on  practically  a  point  contact.  .After  the 
scrap  is  broken  up,  the  metal  is  removed  by  the  magnet  nnd  fed  tu 
the  charging  boxes. 

All  these  operations  can  be  controlled  and  carried  out  by  the 
cran-e  driver,  with  the  sole  exception  that  when  filling  the  boxes  a 
ground  man  is  required  to  rake  into  position  the  metal  which  is 
delivered  in  bulk  over  the  row  of  boxes.  The  accompanying  illus- 
tration shows  the  magnet  at  w'ork.  The  speed  of  operation  and 
the  consequent  economies  effected  will  be  evident.  The  magnet  was 
con.strucled  by  the  Witton-Kramer  Electric  Tool  and  Hoist  Works 
at  their  Witton  Works,  near  Birmingham. 


A  Dangerous  Use  of  Electricity. 

The  ingenious  Teuton  has  invented  a  device  for  lighting  gas  from 
the  public  electricity  supply  in  a  house  or  building.  This  device 
consists  of  a  ginrfU.  flexible  cord  attached  to  a  stick-like  handle,  at 
the  end  of  which,  so  far  as  can  be  gleaned,  there  is  a  sparking 
point,  probably  with  some  little  resistance  in  series.  The  flexibl,> 
cord  is  either  plugged  into  a  socket  on  the  wall  or  attached  to  a 
switch,  and  the  device  is  used  by  turning  on  the  gas  and  flickering 
the  burner  with  the  sparking  point. 

Of  course  the  earth  connection  is  provided  by  the  gas  stove,  ami 
where  that  is  connected  with  a  rubier  pipe  the  running  of  a  bare 
wire  to  connect  the  body  of  the  stove  with  the  metal  gas  piping  is 
recommended.  No  doutjt  when  used  this  device  does  light  the  gas. 
but  may  do  all  sorts  of  other  things  also.  It  appears  to  be  against 
the  rules  of  every  supply  undertaking,  to  be  dangerous  Ui  the  owners 
of  the  gas  system,  and  to  offer  risk  to  the  user  both  of  shock  and 
of  fire,  and  would  presumably  produce  difl'iculties  with  the  fin- 
insurance  people.  We  hope  no  one  will  be  tempted  to  use  it  in  this 
country. 


Bedford   Electricity  Extensions. 

Important  extensions  of  plant  have  recently  been  completed  at 
Bedford,  and  the  official  inauguration  took  place  on  Saturday  last. 
Supply  was  originally  commenced  on  Dec.  6,  1894,  and  extensions 
were  carried  out  in  1896  and  1898.  Various  additions  were  subse- 
quently made  to  the  plant,  but  no  new  buildings  of  a  permanent 
nature  were  erected  until  1904,  when  a  building  for  stores  was 
provided.  Later  this  became  a  test  room  for  meters,  &c.,  and  in 
1917  a  permanent  stores  and  mains  shed  were  built,  the  temporary 
buildings  being  removed  to  make  room  for  the  first  instalment  of 
the  new  buildings,  which  are  of  a  substantial  character  and  well- 
designed. 

Condensing   and   Boiler   House    Plant. 

Two  concrete  pipes.  3  ft.  6  in.  diamet'cr,  convey  water  from  the 
river  to  the  cold  wells  and  from  the  condenser  discharges  back  to 
the  river.  For  purposes  of  the  ash  plant  the  condensers  may 
discharge  alternately  either  all  or  part  of  the  water  to  a  reservoir 
under  tlie  stoking  floor.     This  reservoir  discharges  flushes  of  about 

5  000  gallons  by  means  of  a  swinging  weir  and  conveys  the  ash  across 
the  road  to  the  sump,  where  the  water  is  filtered  and  returned  to 
the  river.  The  ash  remains  in  the  sump,  and  is  periodically  removed 
liy  means  of  a  grab  crane. 

The  new  boilers  are  Babcock  and  Wilcox  standard  land  type,  four 
in  number  and  set  in  pairs  with  the  chimney  between  them.  Each 
boiler  is  rated  to  generate  15  0001b..  of  steam  per  hour  at  2001b.  per 
sq.  in.  superheated  250°  F.  The  stokers  are  chain  grates,  and  can  be 
used  for  forced  or  natural  draught.  The  chimney,  lOOft.  high,  is 
of  steel  lined  with  bricks  to  the  top.  The  main  flue  is  below'  the 
back  of  the  boilers,  and  a  tunnel  alongside  it  provides  the  necessary 
access  for  removing  flue  dust.  &c.  Below  the  boilers  are  also  the 
water  duct  for  conveying  the  ash  and  the  air  duct  for  the  forced 
draught,  which  is  supplied  by  a  "  Sirocco  "  fan.  In  order  to  use 
the  new  boiler  plant  to  greater  advantage  a  connection  has  been 
made  with  the  old  steam  range,  so  that  the  Westinghouse  turbine 
in  the  old  works  can  be  supplied  with  steam  from  the  new  range 
through  a  reducing  valve  which  reduces  the  pressure  to  1301b.  per 
sq.  in.' 

Turbo-Alternator,  Switchgear,  &G. 

The  new  tnrljine  is  of  the  Parsons  reaction  type,  and  drives  an 
alternator  at  3  600  r.p.m.  generating  1  phase    alternating  current,  at 

6  600  volts.  The  new  set  is  confidently  expected  to  generate  power 
for  less  coal,  and  the  auxiliary  plant  has  been  arranged  so  as  to 
enable  light  load  periods  to  be  dealt  with  eccmomically  as  well  as  at 
higher  loads.  Two  pumping  sets  are  provided  ;  one  driven  by  a  small 
steam  turbine  will  deal  with  full  load  when  the  river  is  cold.  The 
other,  electrically  driven,  will  assist  the  steam  set  at  high  loads 
when  the  river  is  warm,  but  it  can  also  be  used  alone  during  light 
load  periods. 

The  exhaust  steam  from  the  auxiliary  plant  is  used  for  heating 
the  condensate  and  make-up  water,  which  is  returned  to  the  boilers 
at  about  200°  F.  The  condensate  is  measured  by  a  Lea  recorder. 
Another  recorder  is  installed  which  measures,  records  and  adds  up 
all  water  returned  to  the  hot  well  for  boiler  feed  purposes',  and  is  a 
check  on  the  boiler  evaporation. 

The  6  600  V  switchboard  consists  of  stone  cubicles  containing  oil 
switches,  isolating  switches,  and  other  details.  These  are  on  the 
first  gallery.  Each  cubicle  is  entirely  separated  from  its  neigjibour, 
and  the  access  doors  are  interlocked  so  that  the  cubicle  cannot  be 
opened  unless  the  switches  are  "  off."  The  switches  are  electrically 
operated  and  controlled  from  the  top  gallery,  where  are  also  the 
instruments  and  indicators.  This  6  600  V  gear  is  linked  up  to 
the  2  000  V  switchboard  (1917)  through  three  transformers. 

A  battery  of  fifty-seven  cells,  housed  in  the  basement,  operates 
the  switches,  lights  the  signal  lamps  and  also  some  emergency 
lighting.     It  is  charged  by  means  of  a  mercury  vapour  rectifier. 


Henley   Fuse   Links. 

W.  T.  Henley's  Telegraph  \Viirk.'<  Cim- 
pany,  Ltd.,  have  recentl>'  patented  and 
])ut  on  the  market  a  very  useful  form  of 
(|uick  break  disconnecting  link,  which 
consists  of  a  copper  link  fitted  with  an 
auxiliary  blade  or  flicker  at  both  ends,  the 
whole  being  moimted  in  a  heavy  porcelain 
carrier,  which  ia  interchangeable  with  the 
well-known  shrouded  fuse  carriers  manu- 
factured by  this  company.  The  arrange- 
ment provides  a  simple  means  of  discon- 
necting under  load,  where  it  is  impossible 
to  use  quick-break  knife  switches  owing 
to  the  lack  of  room.  For  instance,  they 
arc  now  being  largely  used  in  feeder  pillars 
and  sub-stations,  where  the  saving  of  space 
is  an  important  feature.  We  understand 
these  j)atent  quick -break  disconnecting 
"links  can  be  supplied  from  stock  in  all 
sizes  from  60  A  to  .500  A  for  use  on  500  \' 
circuits.  An  illustrated  description  is  given 
in  Messrs.  Henley's  list  W.O.  1,  and  the 
firm  are  prepared  to  send  a  complete 
sample  link  for  demonstration  purjOTses  to 
any  engineer  interested. 
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Prescot   Pillars. 

The  British    Insulat«d   k   H«lsby   Cables,   Ltd. 


I'lescot.  Lanes, 
have  recently  placed  upon  the  market  a  new'pesign  of  unit  pillar, 
which  represents  the  very  latest  development  in  the  design  and  con- 


i'RESCOr     I'lLLAi:. 


struction  of  electrical  distribution  pillars,  complying  fully  with  the 
exacting  requirements  of  a  thoroughly  satisfactory  pillar. 

The  unit  consists  of  a  suitably  stiffened  enamelled  sheet-iron 
frame  carrying  porcelain  insulators,  upon  which  are  mounted  the 
copper  cable  and  busbar  terminals.  The  sealing  chamber  for  the  in- 
coming cable  is  screwed  direct  to  the  frame,  and  a  compound-tight 
joint  between  the  two  parts  is  provided  by  means  of  packing.  The 
sealing  chamber  is  split  to  facilitate  jointing,  and  to  avoid  the 
necessity  of  breaking  the  compound-tight  joint  aforementioned. 
Fuse  clips  may  be  readily  changed  without  disturbing  any  other 
parts.  The  sealing  chambers  are  supplied  with  brass  glands,  for 
plumbed  joints  to  tlie  lead  covering  of  the  cables,  and  armour  clamps 
are  provided  if  necessary.  Units  varying  in  size  are  interchange- 
able, and  can  be  added  to  or  removed  from  our  standard  pillars 
without  the  supply  being  cut  oft  for  more  than  a  few  minutes.  The 
fusecarriers  are  of  the  shielded,  cool-handle  type,  and  fitted  with 
self-aligning  contacts.  The  illustration  is  a  reproduction  from  a 
photograph  of  the  actual  pillar. 


Foreign  Competition  for  Electrical  Contracts. 

A  communication  has  been  issued  to  municipal  electric  supply 
undertakings  by  the  chairman  of  the  National  Joint  Industrial 
Council  for  the  Electric  Cablemakiug  Industry,  urging  that  no  con- 
tracts for  electrical  plant  and  cables  be  placed  abroad  that  can 
possibly  be  carried  out  at  home.  It  is  urged  that  by  sending  con- 
tracts abroad  unemployment  is  caused  in  this  country.  The 
unsettled  state  of  the  foreign  exchanges  no  doubt  gives  the  impres- 
sion that  the  foreign  products  were  cheapoi-,  but  it  must  be 
remembered  that  to  the  cost  of  the  foreign  manufactures  had  to  be 
added  the  cost  of  providing  relief  for  the  unemployed. 

Edinburgh  Corporation  have  remitted  the  letter  to  the  Electricity 
Committee. 

The  result  of  the  ballot  of  the  members  of  the  E.NCiNEERixa  and 
.Shipbuilding  Trade  Unions  shows  a  small  majority  in  favour  of 
the  WITHDRAWAL  of  the  MFNiTiONS  BONUS  in  three  instalments. 
Only  a  small  percentage  of  the  total  members  (about  2  000  000) 
voted,  and  of  these  170  471  voted  for  the  withdrawal  and  147  63e 
against.  The  outcome  of  the-  ballot  is,  therefore,  satisfactory,  as  it 
removes  the  possibility  of  a  strike  in  two  of  the  most  important 
industries  of  the  comitrv. 


The  Finance  of  Unemployment. 


The  current  "  English  Electric  Journal  "  contains  the  following 
paragraph  : — "  It  is  not  always  realised  wdiat  the  loss  to  a  nation 
through  ordinary  relief  work  is.  Take  a  man  earning  £4  a  week  -n 
,an  engineering  "shop  and  transferred  through  lack  of  employment 
to  relief  work  at  the  same  wage.  His  normal  employer  has  a  clear 
loss,  in  unabsorbed  establishment  charges,  of  £5  a  week,  on  the 
moderate  basis  of  establishment  charges  of  125  per  cent,  on  labour. 
On  relief  work  a  good  tradesman  is  inefficient  and  uninterested,  and 
of  the  £4  a  week  which  he  is  paid  probably  not  more  than  £1  on 
the  average  has  any  permanent  value.  There  is.  therefore,  a  loss  to 
the  nation  of  £8  a  week  through  this  one  man  being  turned  adrift 
from  his  normal  employment.  An  electric  power  station,  on  the 
other  hand,  or  the  electrification  of  a  railway  absorbs  an  enormous 
amount  of  direct  labour  per  pound  expended,  and  it  is  an  important 
addition  to  the  wealth  and  the  wealth-producing  capacity  of  the 
covnjtry." 

A   New   Lamp-Holder   Adapter. 

The  illustrations  given  below  show  a  new  lamp-holder  adapter 
recently  put  on  the  market  by  Jlessrs.  J.  J.  Eastick  &  SoN.s.  The 
apparatus  is  made  of  polislied   brass  or   finished  in  nickel,  and  the 


china  portion  of  white  china,  highly  glazed.  The  adapter  is  so 
arranged  that  the  plugs  project  at  an  angle  which  enables  it  to  he 
used  without  removing  the  lamp  shade. 


Carron   Electric    Fires. 

The  rapid  development  of  electricity  and  its  consequent  general 
adoption  for  domestic  purposes  has  created  a  demand  for 
electric  heating  appliances  designed  and  finished  in  harmony 
with  the  more  substantial  and  dignified  furnishings  such 
as  grace  many  of  Britain's  best  homes.  The  dog  grate, 
which  has  always  been  a  favourite  type  of  grate  in  decora- 
tive art,  is  particularly  well  fitted  for  adaptation  to  electric 
heating,  and  this  fact  should  further  popularise  this  particular  style 
of  grate.  The  Carron  Company  are  fortunate  in  having  at  thiir 
commar,  •  a  unique  selection  of  models  of  this  popular  form  of  fire. 
These  include  authentic  period  designs,  many  of  which  are  admirably 
adapted  to  carry  electric  elements.  The  e.xample  illustrated  shows 
a  Carron  dog  grate  finished  in  armour  bright,  having  panels  and 
kerb  in  the  same  finish,  with  marble  surround  and  hearth,  and 
apiircpriatc  mantel  complete.  Electrical  engineers  and  contractors 
interested   in   better-class   heating    appliances   should    communicate 
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Carron  Dog-Grate  Fike. 


with  the  Carron  Company,  whose  wide  range  of  designs  should  meet 
the  most  exacting  demands.  At  the  company's  West  End  Show- 
rooms, 50,  Berners-.street,  Oxford-street,  W.  1,  there  is  an  extensive 
array   of  artistic  electric  cooking  and   heating  appliances. 
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Trade  Conditions  in   the  Electrical  Industry. 

Sii-  Alfred  JIond,  as  chairman  of  llie  Cabinet  Committee  on 
Unemployment,  made  an  important  pronouncement  to  a  deputation 
composed  of  representatives  of  the  Joint  Industrial  Councils  of  the 
electrical  industry  and  the  various  associations  coiniected  with  the 
industry. 

In  the  course  of  his  reply  to  the  deputation,  Sir  Alfred  said  he 
appreciated  the  paralysing:  effect  of  the  uncertainty  e.\isting  in 
regard  to  the  future  of  electricity  control  in  some  districts.  He 
\va.s  much  impressed  with  the  suggestions  for  assistance  towards  the 
payment  of  interest  on  municipal  loans,  and  he  would  see  that 
further  information  was  given  to  local  authorities  on  this  subject. 
He  was  in  full  sympathy  with  the  suggestion  for  postponing 
sinking  funds  until  works  became  remunerative.  Interesting 
announcements  upon  this  and  also  upon  the  proposals  for  putting 
telephone  work  in  hand,  and  speeding  up  a  decision  on  railway 
electrification,  might  be  anticipated  witliin  a  short  time. 

A  full  account  of  the  proceedings  will  be  given  in  our  ne.\t  issue. 

Legal   Intelligence. 

AN  ELECTRIC  COMPANY  AND  A  DKBENTURE  HOLDER. 

All  applic.ition  was  made  last  week  to  JIi.  Justice  Astbury 
by  Mr.  C  Wreford  Brown  to  be  allowed  to  rank  as  a  holder, 
of  CI  000  mortgage  debenture  stock  (1916)  in  the  Lobifo, 
Bcnguella  and  Catumbella  Electric  Light  and  Power  Company. 
Counsel  fi>r  applicant  said  the  Master  of  the  Court  had  disallowed 
the  debenture.  The  writ  and  notice  of  motion  for  a  i-eceiver  of  the 
company  was  served  on  June  26.  1919.  and  a  receiver  was  appointed 
on  July  11.  Mr.  Brown's  debenture  was  signed  and  sealed,  and 
bore  tlie  date  Julv  7.     It  was.  however,  dispatched  to  him  on  July  17. 

Mr.  Bvrxe  (for  the  Receiver!  said  the  blaster  had  intim.ited 
it  wfiuld  be  a  fair  compromise  if  Mr.  Brown  had  his  £1  000  back 
with  interest,  but  n«t  a  bonus  of  7s.  6d.  in  the  £1,  which  he  also 
claimed  mider  a  collateral  agreement. 

Hi^  lordship  thought  that  was  a  fair  compromi.se.  and  he  ordered 
the  repayment  of  £1  000.  with  interest  at  6  per  cent. 
ILLEGAL    USE    OF    ELECTRICITY. 

On  Saturday  the  Worcester  magistrates  imposed  the  maxinuiin 
penalty  of  £20  on  Thomas  Jones,  a  local  hairdresser,  for  fraudulently 
consuming  electricity  of  the  value  of  £2.  Mr.  S.  Southall,  who 
prosecuted,  said  before  defendant  occupied  his  shop,  a  .supply  of 
electricity  was  provided  by  the  Corporation,  but,  on  the  change  of 
occupier,  the  supply  was  given  up,  and  the  Corporation  took  steps 
to  see  that  current  should  not  be  used.  Recently  an  electric  light 
was  noticed  in  the  front  of  the  shop,  and,  as  theie  was  no  meter, 
inquiry  was  instituted.  The  seals  which  had  been  put  in  when 
the  supply  was  cut  off  were  broken,  and.  by  means  of  a  thin  wire, 
an  improper  connection  was  made  with  the  Corporation  fuses. 

Pefendant.  who  pleaded  guilty  and  wrote  an  apology,  had  been 
in  business  for  forty  years,  and  hitherto  had  borne  a  good  character. 

The  Chairman  said  the  magistrates  had  considered  sending  the 
defendant  to  prison,  but  in  view  of  his  long  residence  and  his 
previous  character,  they  imposed  the  ma.ximum  fine,  or  one  month. 

Parliamentary   Items. 

ELECTRICAL    SCHEMES    TO    RELIEVE    UNEMPLOYMENT. 

In  the  House  ..f  Commons  ..ri  ihf  27lli  ull..  Mu.  Hankon  asked 
the  Minister  of  Transport  whether  a  large  number  of  schemes- 
relating  to  the  development  of  electricity  supply  were  at  present 
under  the  consideration  of  the  Ministry  :  w'hether  those  schemes  were 
concerned  with  projects  which  presented  opportunities  for  the 
employmeni  of  a  consideraV>le  volume  of  unskilled  and  semi- 
skilled labour:  whether  .several  of  the  large  schemes  submitted  to 
the  Ministry  could  be  financed  by  their  promoters  without  any 
a.%sistance  from  the  Government,  and  could  be  undertaken  innne- 
diately  they  received  the  sanction  of  the  Mini.stry  :  and  whether  he 
would  take  steps  to  accelerate  the  adoption,  of  those  schemes  with 
a  view  to  the  absorption  of  large  numbers  of  unemployed  into 
productive  industry. 

In  reply.  Mr.  Xiai.  said  the  answer  to  the  first  three  parts  of  the 
question  was  in  the  affirmative.  The  Electricity  Commissioners 
were  anxious  to  expedite  the  commencement  of  work,  and  would 
take  every  step  in  their  power  to  secure  that  result.  In  reply  to 
a  question,  addressed  to  the  Minister  of  Labcmr.  Mr.  Xcal  admitted 
that  the  further  facilities  contemplated  in  the  developmnet  of 
electricity  supply  would  enable  large  numbers  of  mfen  to  be  employed, 
and  the  Electricity  Commissioners  had  that  fully  in  view  in  their 
endeavours  to  expedite  as  much  as  possible  their  decisions  upon 
the  .schemes  submitted  to  them. 


Replying  to  a  que.stion  bv  Mr.  Wat«rson.  the  Parliamentarv 
Secretary  of  the  Ministry  of  Transnort.  Mr.  A.  Xeal.  stated  that 
he  understood  the  preparation  of  the  electrification  .scheme  of  the 
London.  Bri.;hton  &  South  Coast  Railway  Company  was  in  an 
advanced  .state.  The  Great  Eastern  Company  had  had  a  scheme  of 
electrification  under  consideration,  but  owing  to  financial  considera- 
tions had  not  proceeded  with  it.  He  was  communicating  with  all 
the  principal  railway  companies,  calling  their  attention  to  the 
financial  provisions  of  the  Trade  Facilities  Bill,  and  requesting  them 
.  to  consider  what  schemes  they  were  able  to  inaugurate  with  a  view 
to  helping  to  find  new  work  in  districts  affected  bv  abnormal 
unemploynienl. 


Electric   Traction. 

The  Si'NDERLAND  Tr!\mways  Committee  is  considering  the  advisa- 
bility of  establishing  a  supernnnuation  fund  for  their  employees. 

The  AccRiNGTON  Tramways  Committee  has  reported  that  even  a 
restricted  service  of  cars  on  Smiday  mornings  would  ent.iil  con- 
siderable loss. 

Engineers  of  the  Xons  and  Derbyshire  Tramways  Cojipanv 
arc  engaged  on  a  survey  of  a  proposed  tramway  between  Heanor 
and  Ilkeston. 

For  the  half-year  ending  Sept.  30.  the  receipts  of  Coi.nb  Tram- 
waN*!;  were  £12  697.  against  .£14  208  during  the  corresponding  six 
months  of  1920. 

A  sub-committee  of  the  Chesterfield  Tramways  Committee  lias 
been   apoointed   in   ord'er  to  consider  the   question   of   reduccil,    1 
penny,  fares  on  the  tramways. 

The  reduction  of  wages,  which  took  effect  on  the  1st  inst..  will 
result  in  a  saving  of  .£10  000  a  year  on  the  working  expenses  of  the 
Leeds  Corporation  tramway  service. 

The  new  tramway  lines  along  Seymour-grove,  Manchestek.  have 
been  completed,  and  provide  an  independent  route  between  Chorlton 
and  the  city.  The  .strike  of  the  maintenance  workers  has  not  yet 
been  settled,  though  the  dispute  will,  probably,  be  referred  to 
arbitration. 

Blackbirn  Town  Council  have  decided  to  include  in  their  ne.\t 
omnibus  Bill  clauses  to  authori.se  the  extension  of  the  tramway 
system  from  Cherry  Tree  to  Feniscowles.  Billinge  End  to  Borougli 
Rouiidaiy  and  Wilpshire  to  Langho,  and  also  powers  to  run  motor- 
oinnihuses  within  and  outside  the  borough. 

The  question  of  granting  a  renewal  of  the  lease  uf  the  i.kjut 
RAILWAYS  and  tramways  in  Middlesex  to  the  Metropolitan  Electric 
Tramways,  J..td.,  for  a  further  period  of  twenty  years  w'as  before 
the  County  Council  last  week,  but  as  members  were  desirous  of 
obtaining  further  information  as  to  the  financial  arrangements  the 
question  was  adjourned. 

.^mong  the  improvements  likely  to  be  made  in  consequence  of 
the  amalgamation  of  the  L.  &  N.W.  and  the  Lancashire  &  Yorkshire 
Railway  Companies  is  the  electrification  of  the  Manchester-Old - 
UAM  services  and  the  Blackpool-Lytham  and  Blackpool-Fleetwood 
lines,  plans  for  which  are  ready  and  only  wait  for  a  favourable 
opportunity  for  being  carried  into  effect. 

Ai  the  meeting  of  the  London  County  Council  on  Tuesday,  Mr. 
.•\.  Emil  Davies  moved  that  the  Council  make  application  to  Parlia- 
ment for  the  necessary  powers,  with  a  vi'ew  to  applying  for  the 
sum  of  £5  000  000,  for  the  construction  of  tube  railways  within 
the  country,  and  especially  such  as  would  link  up  South  London  with 
other  portions  of  the  Metropolis. 

After  discussion,  the  motion  w'as  defeated. 

In  order  to  obviate  unemployment,  the  Leeds  tramways  depart- 
ment has  adopted  a  scheme  of  work-sharing.  A  number  of  surplus 
men  are  to  be  "  played  off  "  for  a  full  week,  the  decision  being  by 
ballot:  the  men  are  to  be  invited  to  contribute  Is.  6d.  per  week, 
or  such  sum  as  may  be  necessary,  to  pay  the  men  drawn  off  an 
"  almost  equivalent  "  wage,  and  in  default  to  have  no  claim  if 
they  are  themselves  "  drawn  off."  Special  duty  or  overtime  is 
not  to  be  worked. 

For  the  Reading  Corporation  electric  tramways  department  a 
WORKS  COMMIT'I'EE  of  five  representatives  of  the  management  and  five 
of  the  employees  has  been  set  up.  It  has  been  agreed  that  no 
matter  is  to  be  referred  to  the  District  Council  without  first  being 
submitted  to  the  Tramways  Committee  for  consideration.  Already 
the  liability  of  employees'  for  lost  tickets  and  the  disposal  of  pro- 
ucrty  found  in  the  cars  have  been  di.scussed.  The  decision  of  the 
Tramways  Committee  not  to  allow,  dogs  on  tramcais  lias  been 
rescindeci,  but  they  are  to  be  charged  for  at  the  rate  of  the  ordinary 
passenger  fares. 

Blacki'Ool  Corporation  in  Committee  have  been  considering  the 
question  of  a  proposed  motor-'bus  service  in  the  borough.  As  a  muni- 
cipal service  was  estimated  by  the  electrical  engineer  (Mr.  C.  Furness) 
to  involve  a  loss  of  over  £2  000  a  year,  the  Tramways  Committee 
were  reci>nimended  to  allow  private  enterprises  to  .supply  the  services 
required  as  a  temporary  expedient  until  such  time  as  the  Corporation 
can  see  its  way  to  establish  a  municipal  mofor-'bus  service. 

Motor-'buses  are  already  feeding  the  tramway  services,  and  are 
linking  up  the  out  districts.  The  Watch  Committee  have  renewed 
motor-'bus  licences  granted  to  Mr.  Wm.  Smith  for  a  service  between 
Layton.  Carleton,  and  Bispham,  and  have  also  licensed  two  addi- 
tional 'buses  to  augment  these  services  between  Layton  and  Poulton. 

Edinbi;roh  Tramways  Committee  has  abandoned  the  proposal  to 
convert  the  double  cable  tramcar  trucks  to  the  electric  system,  and  the 
Council  are  now  recommended  to  order  fifty-one  single  trucks  for 
the  new  electric  system.  The  trucks  will  cost,  with  the  necessary 
ef|i;ipment,  about  .£70  000. 

The  residents  of  York-place  recently  protested  against  the 
proposal  to  attach  brackets  and  rosettes  to  the  buildings  from 
which  to  spread  wires  diagonally  across  the  street  in  connection 
wifh  the  electrification  of  the  tramways.  Strong  opposition  was 
manifesteil,  and  it  was  unanimously  agreed  to  form  a  cnmmiltee. 
with  powers  to  act. 
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Electricity  Supply. 

A  Special  Order  is  being  applied  for  by  Truro  Council,  m  ordir 
t  o  establish  electricity  works. 

liANTAiRFECHAN  Urban  Council  have  decided  to  proceed  with  nn 
electric  supply  scheme  at  an  estimated  cost  of  £10  000. 

The  Tenby  Special  Order,  which  was  granted  in  1915,  will  com  ■ 
into  operation  on  Jan  1  ne.xt.  and  steps  are  being  taken  by  flic 
Council  for  the  introduction  of  electric  supply. 

-  The  directors  of  the  De.\l  .and  Walmer  Gas  and  Electricity  Com- 
pany have  decided,  in  view  of  the  altered  financial  position  of  the 
undertaking,  net  to  proceed  with  their  electricity  supply  powers. 

Chester  Corporation  is  applying  to  the  Electricity  Commissioners 
for  a  Special  Order  authorising  the  supply  of  electricity  within  the 
-area  of  Hoole  Urban  District  and  the,  rural  districts  of  Chester, 
Tarvin  and  Hawarden. 

The  Electricity  Commissioners  have  extended  the  time  until 
March  31,  1922,  for  submitting  schemes  in  the  Mib-Lancashire 
Electricity  District.  This  is  the  fourth  extension  of  time  granted 
for  this  area. 

The  Burnley  Electricity  Committee  recommend  the  Corporation 
to  approve  the  scheme  for  the  reorganisation  of  electricity  supply  in 
the  mid-Lancashire  Electricity  District,  and  to  authorise  its  sub- 
mission to  the  Electricity  Commissioners. 

Hurst  Urban  Council  propose  to  apply  for  a  special  order  to 
authorise  the  supply  of  electricity  in  the  district.  If  obtained,  the 
order  will  be  transferred  to  Ashton-under-Lyne  Corporation,  pro- 
viding the  latter  body  agree  to  pay  all  costs, 

C.^RPiFF  Corporation  Electricity  Department  is  distributing  a  neat 
and  well-illustrated  booklet,  entitled  "  Electricity  for  Domesticity." 
which  should  prove  exti-emely  useful  in  popularising  the  demand  fur 
electric  heating,  cooking  and  other  domestic  appliances. 

The  Albert  Mills.  B.^rrowford,  Burnley,  are  to  be  electrically 
driven  and  lighted.  The  motors  are  to  be  mounted  on  brackets 
fixed  to  the  wall,  and  directly  geared  to  the  line  shafts.  The 
control  apparatus  is  grouped  together  to  facilitate  wiring. 

Oldhaji  Town  Council  has  approved  the  formation  of  an  advisory 
board  for  the  South-East  Lancashire  electricity  area,  but  considerf; 
the  establishment  of  a  joint  electricity  authority  to  be  undesirable. 

As  some  of  the  municipal  houses  at  Portsmouth,  which  have 
been  wired  for  the  electric  light,  have  not  the  necessary  fittings,  the 
Council  has  asked  the  Housing  Committee  to  make  an  arrangement 
with  the  Electric  Lighting  Committee  for  supplying  ami  fixiri;.; 
the  fixtures. 

A  sub-committee,  which  has  been  inquiring  into  the  condition  I'f 
the  plant  of  the  Lancaster  Corporation  Electricity  Department, 
recommends  the  purchase,  at  a  price  not  exceeding  £6  000,  of  tl>e 
electrical  plant  of  the  Caton  Engineering  Works,  Lancaster.  It  will 
cost  about  £2  000  to  transfer  and  re-erect  the  plant  at  the  Lancaster 
station,  and  it  is  proposed  to  apply  for  sanction  to  borrow  £8  000. 

The  Housing  Committee  of  Hammersmith  (London)  Council 
report,  in  regard  to  the  loss  sustained  in  supplying  electric  light  to 
the  tenants  on  the  temp<jrary  housing  estate  at  l.s.  per  week,  that  the 
Electricity  Committee  have  been  asked  to  install  separate  meters  in 
each  o/  the  forty-two  hutments,  w-ith  a  view  to  the  tenants  being 
responsible  for  the  current  used.  If  this  course  is  adopted,  con- 
sideration of  the  question  of  reduction  of  rent  will  be  necessary. 

The  Elgin  Town  Council  has  provisionally  approved  the  hydro- 
electric scheme  prepared  for  the  Inverness  Council  by  Mr.  M. 
Buchan.  It  is  proposed  to  supply  electricity  in  certain  parts  of 
the  north  of  Scotland,  including  Inverness,  Ross-shire,  Nairnshire 
and  Morayshire.  Mr.  Buchan  thinks  it  would  be  possible  to  supply 
electricity  in  bulk  in  Elgin  at  about  Id.  per  unit,  and  it  could  be 
distributed  at  from  2d.  to  2^<i.  per  unit.  The  water  power  would 
be  derived  from  several  lochs  in  the  Strathcarron  district,  the 
principal  being  Loch  Lenchart. 

In  consequence  of  a  reorganisation  of  the  staff,  Dover  Electricity 
Committee  has  called  upon  the  works  and  mains  superintendents  to 
resign  their  positions,  failing  which  they  will  receive  notice.  Both 
were  involved  in  the  salaries'  dispute  in  July  last,  and  it  is  alleged 
that  this  is  the  real  reason  for  the  changes  in  the  staff.  It  .so,  it 
is  somewhat  unfortunate,  as  it  may  lead  to  a  revival  of  the  dispute. 

At  Tuesday's  meeting  of  Southport  Corporation  the  Electricity 
Conimititee  reported  that  turbine  No.  2,  which  broke  down  on 
Sept.  11,  had  not  yet  been  repaired,  and  that,  owing  to  the  delay 
which  had  arisen,  the  Town  Clerk  wrote  to  the  Brush  Company 
asking  when  the  new  ma'chine  would  be  installed,  and  also  for  full 
pai-ticulars  of  the  damage  to  the  machine,  and  the  cause  of  the 
breakdown.  It  was  resolved  that  notice  should  be  given  to  the 
company  that,  when  repaii'ed.  turbine  No.  2  will  be  fully  tested  on 
replacement,  and  that  action  be  taken  towards  securing  an  extension 
of  the  maintenance  period  by  twelve  months  after  the  erection  and 
putting  into  commis.sion  of  turbine  No.  2. 

A  further  step  in  facilitating  the  work  at  the  new  electricity 
station  on  the  harbour  estate  was  taken  by  Belfast  Corporation 
at  a  special  meeting  on  the  26th  ult.,  when  it  was  resolved  to  apply 
to  the  Electricity  Commissioners  for  sanction  to  loans  of  £550  OOC 
and  £52  000  respectively.  The  Electricity  Committee  reaffirmed  a 
minute  of  a  meeting  on  Sept.  28.  recommending  the  provision  of  h 
12  500   kW  turbo-alternator,   the   establishment   of   a   sub-station    in 


Ballymacarrett  district,  the  extension  of  the  existing  feeders,  &c. 
Tlie  £52  000  is  required  for  capital  expenditure  on  service  mains, 
meters,  &c.  Both  recommendations  were  approved  after  discussion 
and  after  an  explanation  by  the  City  accountant. 

The  Poplar  (London)  Borough  Council  have  authorised  the 
Electricity  Committee  to  expedite  the  work  of  laying  of  electric 
supply  mains  in  streets  in  the  borough  not  at  present  supplied,  in 
order  to  provide  employment  under  the  Government  scheme  for  the 
unemployed.  The  Council  authorised  the  extension  in  July,  1920. 
bv  a  gradual  process,  spread  over  ten  vears.  The  proposal,  which 
Will  involve  a  cost  of  £70  055  (including  £33  715  for  labour),  has 
been  submitted  to  the  Unemployment  Grants  Committee. 

The  Electricity  Committee  also  propose  to  submit  a  scheme  for 
the  conversion  to  electric  lighting  of  the  public  gas  lamps,  at  an 
estimated  cost  of  £5  000,  as  a  non-revenue  produciiig'schenie,  rank- 
ing for  grants  of  55  per  cent,  of  the  interest  and  instalments  tor 
one-half  the  loan  period. 

Only  qualified  support  is  to  be  given  by  Louchborougii  Corpora- 
tion to  the  N  scheme  for  the  formation  of  a  joint  electrical  authority 
for  the  EAsr  Midlands  DiSTRicr.  It  has  passed  a  resolution 
approving  m-  ine  principle  that  the  suppiy  of  electricUT 
"'>ould  be  provided  for  the  whole  district  from  four 
main  stations  at  Leicester,  Nottingham.  Derby  and  Burton-on-Trent, 
but  declining  to  assent  to  the  scheme  until  provision  is  made 
enabling  any  authorised  distributors  in  the  district  to  obtain  a 
reasonable  supply  of  electricity  in  bulk,  either  to  themselves  directly 
or  through  the  joint  authority  from  one  or  other  of  the  main 
stations  on  such  terms  as,  failing  agreement  between  the  parties 
respectively  requiring  and  giving  the  supply,  should  be  determined 
by  an   independent   arbitrator  or  authority. 

At  the  meeting  of  the  Manchester  City  Council  last  week  it 
was  decided,  on  the  recommendation  of  the  Electricity  Committee, 
to  approve  of  the  scheme  for  the  establishment,  of  the  South-East 
Lancashire  Electricity  Board.  Reporting  on  the  subject,  Mr.  S.  L. 
Pearce,  the  chief  engineer  and  manager  of  the  Electricity  Depart- 
ment, stated  that  it  had  been  conclusively  shown  and  agreed  that 
under  the  technical  proposals  of  the  scheme  great  savings  in  coal 
and  capital  expenditure  could  be  effected  through  co-ordination.  By 
the  year  1925-26  these  savings  will  amount  to  £172  316  per  annum, 
increasing  to  £250  168  per  annum  by  1930-31.  Mr.  Pearce  therefore 
thinks  there  is  a  definite  obligation  upon  all  authorised  undertakers 
in  tlie  district  to  co-ordinate,  and  it  is  only  to  be  expected  that,  if 
they  decline  to  do  so.  the  Electricity  Commissioners  will  have  a  good 
ca.se  for  taking  such  steps  as  they  may  consider  necessary  to  bring 
about  the  admitted  savings. 

Both  Manchester  and  Salford  Corporations  have  now  approved 
the  technical  scheme  for  the  reorganisation  of  electricity  supply  in 
the  South-Easi  Lancashire  Electricity  District.  Aid.  W.  T. 
Dagnall,  of  Manchester,  announced  last  week  that  out  of  forty-one 
local  authorities  interested  not  one  had  raised  any  objection.  All 
felt  that  the  scheme  would  not  in  any  way  harass  their  work,  but 
would  leave  them  as  free  as  they  ^vere  now  to  carry  on  the  dis- 
tribution of  electrical  energy.  Before  new  works  and  extensions 
could  be  undertaken,  however,  they  would  have  to  be  considered 
by  the  Engineers'  Committee  of  the  proposed  Board,  which  would 
report  to  the  Electricity  Commissioners. 

The  question  of  providing  a  w'orking  balance  for  the  .Swansea 
electricity  department  has  been  under  consideration  by  the  Elec- 
tricity Committee.  It  is  considered  that  a  working  balance  of 
£40  000  should  be  available,  and  this  can  be  secured  in  four  ways  : 
(1)  Increasing  price  of  current  ;  (2)  getting  income  in  faster  :  (3) 
insisting  on  deposits :  (4)  accumulating  profits  and  charging  all 
capital  expenditure  for  some  years  to  loan.  The  borough  treasurer 
(Mr.  Ashmole)  was  of  opinion  that  the  best  policy  would  be  to 
charge  eveu-ything  of  a  real  capital  nature  to  loans.  This  would 
not  only  provide  the  necessary  working  balance,  but  a  reserve  for 
emergencies,  and  there  should  be  no  rate  relief  until  the  £40  000 
working  balance  w-as  available.  It  has,  however,  been  decided  to 
institute  monthly  accounts  for  as  many  large  consumers  as  can  be 
dealt  with  without  increase  of  staff,  and  to  adopt  the  treasurer's 
recommendation  thai  there  shall  be  no  expenditure  charged  to 
profits  or  reserve  without  special  resolution. 

The  extensions  to  the  South  Shields  eleitiicity  wtjiks  were 
recently  inaugurated  by  Aid.  J.  W.  Henderson,  chairman  of 
the  Electricity  Supply  Committee.  The  ceremony  synchronised 
with  the  completion  by  the  electricity  undertaking  of  a  quarter  of 
a  century's  existence.  The  new  plant  includes  two  water-tube 
boilers,  each  capable  of  evaporating  22  000  lb.  of  water  per  hour, 
and  a  3  000  kW  high-pressure  impulse  type  turbo-alternator  and 
auxiliaries.  The  plant,  which  is  temporarily  housed  in  a  building 
of  corrugated  iron,  is  to  form  the  first  portion  of  a  new  engine- 
room.  After  Aid.  Henderson  started  the  new  3  000  kW  set  and 
proposed  success  to  the  new  undertaking,  he  said  that  originally 
the  station  was  for  lighting  only,  and  only  when  the  trams  came 
along  did  they  begin  to  think  of  power.  Frequent  additions  had 
been  necessary,  owing  to  the  ever-growing  demand  for  electricity. 
Mr.  E.  Moxon,  the  present  engineer,  set  to  work  on  the  scheme 
wlien  he  came  to  the  town  two  years  ago,  and  it  included  the  laying 
of  the  foundation  for  a  5  000  kW  set.  The  two  principal  con- 
tractors were  the  Metropolitaii-Vickers  Electrical  Company  and 
Messrs.  G,  Bailey  &  Company.  On  behalf  of  Messrs.  Bailey,  Aid. 
Henderson  was  presented  by  the  Mayor  with  an  electro-plated  tea 
service,  adapted  for  electrical  heating,  a.s  a  memento  of  the  occasion. 
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Institution    Notes. 

The  next  preliminary,  intermediate  and  final  examinations  of  the 
Insthttte  of  Costs  and  Works  Accountants  (Limited  liy  Guaran- 
tee will  bo  held  on  Dec.  5,  5.  and  7.  at  Tjimdon,  Manchester,  Bir- 
mingham, Sheffield,  Glasgow  and  Bristol.  Other  centres  will  be 
arranged  should  sufficient  demand  arise.  Forms  of  application  can 
be  obtained  from  the  Secretary,  38,  Grosvenor-gardens,  S.W.  1. 

The  Franklin  Institute,  acting  through  its  Committee  on  Science 
and  the  Arts,  has  awarded  it,s  Elliott-  Cresson  gold  medal  to  Dr, 
Byron  E.  Eldred,  of  New  York,  for  his  low-expansion  leading-in 
wire  for  incandescent  electric  lamps.  The  Institute  has  also 
awarded  to  Mr.  Alfred  0.  Tate,  of  Cranston,  Rhode  Island,  its 
Howard  N.  Potts  gold  medal  for  his  electrolytic  process  of  water- 
proofing textile  fabrics. 

The  following  officers  of  the  Roval  Society  of  Edinbdhgh  have 
been  elected  for  the  ensuing  year  :  President,  Prof.  F.  O.  Bower  : 
Vice-Presidents,  Sir  Geo.  A.  Berry,  Prof.  Wm.  Peddie,  Principal 
Sir  James  Alfred  Ewing,  K.C.B.,  Prof.  ,T.  W.  Gregory,  Major-Gen. 
W.  B  Baiinerman,  C.S.I. ,  and  Dr.  W,  A.  Tait ;  General  Secretary, 
Dr.  Cargill  G.  Knott  :  Secretaries  to  ordinary  meetings,  Prof.  E.  T. 
Whittaker  and  Prof.  J.  H.  Ashworth. 

The  Royal  Society  possesses  a  collection  of  engravings  and  photo- 
graphs of  fellows  of  considerable  interest,  and  the  President  and 
Council  wish  to  continue  the  collection  on  the  lines  which  have 
been  adopted  by  the  Trustees  of  the  National  Portrait  Gallery,  and 
arrangements  have  been  made  with  Rlessrs.  Russell  &  Sons,  73, 
Baker-street,  W.  1.  by  which  they  will  take  a  photograph  (by 
appciiilment)  of  anj"  fellow,  free  of  charge,  and  deposit  a  copy 
with  the  society.  The  I'resident  and  Council  hope  that  those 
fellows  who  have  not  within  the  last  two  or  three  years  given  a 
sitting  to  Messrs.  Russell,  will  assist  in  making  the  collection 
complete  by  arranging  for  a  sitting  as  soon  as  possible. 

Mr.  E.  T.  Goslin  will  deliver  his  Presidential  Address  to  the 
Scottish  Centre  of  the  Institition  of  Electrical  Engineers  on 
Tuesday,  Nov.  8,  at  7.30  p.m.,  at  207,  Bath-street,  Glasgow,  and 
the  opening  address  to  the  students'  section  of  this  centre  will  be 
delivered  by  Jlr.  Alex.  Lindsay  on  Nov.  11,  at  7.30  p.m.,  at  the 
Royal  Technical  College.  Glasgow.  A  smoking  concert  will  be  held 
on  Saturday,  Deo.  17,  and  the  date  of  the  dinner  is  fixed  for 
Tuesday,  Feb.  28.  It  is  announced  that  the  response  to  the  appeal 
on  behalf  of  the  Benevolent.  Fund  was  poor,  and  out  of  the  £250 
required  only  £70  was  contributed.  Mr.  Alex.  Lindsay  will  there- 
fore be  glad  to  receive  further  sums  at  173,  Bath-street,  Glasgow. 

At  the  recent  inaugural  meeting  of  the  newly-formed  Shropshire 
PntLosopHicAL  Society,  heldat  Shrewsbury,  Mr.  T.  Plummer  read 
a  Paper  on  "  Thermionic  Valves  as  used  in  Long-distance  Tele- 
phony." The  Paper,  which  was  fully  illustrated  by  lantern  slides 
and  working  apparatus,  gave  a  description  of  the  difficulties  met 
with  in  long-distance  telephone  transmission  through  the  attenua- 
tion and  distortion  of  the  speech  currents,  and  gave  details  as  ti 
how  these  had  been  mitigated  by  the  loading  of  undergroimd 
circuits,  and  more  recently  by  the  use  of  thermionic  valve  amplifiers 
in  telephone  repeaters.  Information  was  also  given  respecting  the 
economies  in  cost  of  line  plant  resulting  from  the  use  of  telephone 
repeater,*,  and  of  the  extensive  programme  of  new  underground  main 
cable  routes  either  completed  or  in  course  of  construction  bv  the 
Post  Office. 

The  new  board  of  the  Institute  of  Phy.sics  is  constituted  a;. 
follows:  President,  Sir  J.  J.  Thomson,  O.M.,  F.R.S.  Past- 
President.  Sir  Richard  Glazebrook,  K.C.B..  F.R.S.  Vice-Presidents, 
Prof.  W.  H.  Eccles,  F.R.S.,  Prof.  C.  H.  Lees,  F.R.S.,  Major  E.  0. 
Henrici.  RE.,  and  C.  C.  Paterson,  O.B.E.  Treasurer,  Sir  Robert 
Hadfield.  Bart..  F.R.S.     Hon.  Secretary,  I>rof.  A.  W.  Porter,  F.R.S. 

Non-Official  Members  of  the  Board  :  Inst.-Comm.  T.  Y.  Baker. 
R.X..  J.  E.  Barnard,  Dr.  R.  S.  Clav,  W.  R.  Cooper,  Prof.  C.  L. 
Fortescue.  O.B.E.,  Prof.  Andrew  Gray,  Dr.  G.  W.  C.  Kave,  Sir 
Charles  Par.sons,  K.C.B.,  F.R.S.,  C.  E.  S.  Phillips,  O.B.E.,  Dr. 
E.  H.  Ravner,  Prof.  S  Ru.ss,  F.  E.  Smith,  O.H.E.,  F.R.S.,  Sir 
Napier  Shaw,  F.R.S..  and  R.  S.  Whipple. 

The  Secretary  is  Mr.  F.  S.  Spiers,  O.B.E..  10.  Es.sex-street, 
London,  W.C.  2. 

In  the  course  of  his  presidential  address  at  the  meeting  of  the 
MiDLA.vD  Institute  of  Mining,  Civn.  and  Mechanical  Engineers 
at  Rotherham  on  Saturday,  Lieut. -Col.  H.  Rhodes  reviewed  the  pro- 
gress of  the  Institute  since  its  formation  in  1857.  Refeiring  to  the 
use  of  electricity  in  coal  mines,  he  .said  the  first  colliery  in  South 
Yorkshire  at  which  electricity  was  seriously  adopted  as  motive  power 
was  Hirkleton  Main,  where  continuous-current  system  was  used  for 
the  main  haulage  in  1893.  With  regard  to  the  use  of  electricity 
for  lighting  in  mines,  his  father  (the  late  Mr.  C.  E.  RhodesI 
e.vpressed  the  opinion  that  the  question  of  a  portable  miners'  electric 
.vafety  lamp  was  almost  solved,  adding  that  he  had  seen  one  or  two 
which  met  nearly  every  requirement,  but  had  the  drawback  of 
heavy  first  cost.  Colonel  Rhodes  said  he  was  not  quite  sure  that 
that  objection  had  been  overc<mie  yet. 

Turning  to  present-day  conditions,  the  new  president  said  thev 
were  always  seeing  it  stated  that  wages  must  come  down.  He  did 
not  think  that  was  the  right  way  of  putting  it.  What  they  wanted 
to  see  was  the  cost  of  production  come  down,  which  was  a  very 
different  thing.  The  cost  of  production  must  come  down,  and  the 
otdy  way  in  which  it  could  be  brought  down  was  by  the  co- 
operation of  all  such  societies  as  theirs  with  the  other  partners  in 
the  industry. 


Educational. 

In  answer  to  the  University  of  Bristol  Appeal,  a  sum  of  ,£5  000 
has  been  given  by  Mr.  C,  Hiatt  Baker,  of  Alraondsbury,  near 
Bristol. 

Gifts  of  the  value  of  about  £10  000  have  been  made  by  Sir 
Garrod  Thomas,  of  Newport,  to  the  University  College  of  Wales, 
Aberystwyth,  for  the  purpose  of  stimulating  science  research. 
Sir  Garrod  proposes  to  give  landed  property  in  Cardiganshire 
for  founding  a  science  research  scholarship,  and  also  a  capital  sum 
to  perpetuate  the  scholarship  founded  bv  his  father-in-law,  the 
late  Mr.  R.  H.  Richards. 

In  his  recent  valedictory  address  the  outgoing  Vice-Chancellor 
of  the  University  of  Cambridge  (Dr.  Peter  Giles)  stated  that  y 
the  largest  building  scheme  which  the  University  had  in  hand  was 
that  of  the  new  engineering  laboratory.  The  extensi<m  of  the 
schools  of  physics  and  of  chemistry  was  impossihle  till  the  engineer- 
.  ong  school  had  left  Free  School-lane.  The  donors  of  the  great 
benefaction  to  the  school  of  chemistry  were  anxious  that  the  applica- 
tion of  their  gift  should  not  be  delayed,  and  it  was  agreed  that 
from  the  Chemistry  Endowment  Fund  £17  500  should  be  paid  to 
replace  on  the  new  side  the  Hopkinson  Memorial  Wing  of  the 
engineering  department,  and  that  the  same  fund  should  lend,  for 
a  period  not  exceeding  five  years,  a  further  £15  000,  on  the  under- 
standing that  the  premises  of  the  engineering  department  should  be 
vacated  by  the  end  of  December.  A  further  £15  000  would  have 
to  be  found  from  other  sources.  The  undertakings  which  the 
University  had  in  hand  were  numerous  and  costly,  but  apart  from 
the  new  engineering  laboratory  and  the  Cavendish  laboratory,  exten- 
sions were  provided  for  from  endowments. 

Business   Items,  &c. 

Mr.  A.  Russ,  dealer  in  electrical  supplies,  has  removed  to  22  and 
23,  Verulam-street,  Gray's  Inn-road,  London,  W.C. 

Mr.  0.  A.  Whittaker  has  started  in  business  as  an  electrical 
contractor  at  1,  King's-walk-chambers,  Parliament-street,  Not- 
tingham. 

The  Gorw.^ll  Trading  Coilpant,  40,  Shaftesbury-avenne,  Picca- 
dilly Circus,  London,  W.  1,  are  the  sole  agents  in  the  British  Empire 
of  Messrs.  Kieserling  &  Albrecht  for  all  kinds  of  metal-working 
machinery. 

The  registered  office  of  the  English  Electric  &  Siemens 
Supplies,  Ltd.,  has  been  transferred  to  the  company's  City  pre- 
mises, 38  and  39,  L'pper  Thames-street,  E.C.  4,  where  all  future 
communications  should  be  sent. 

Messrs.  E.  H.  Bissell  and  Company,  212a,  Shaftesbury-avenue, 
London,  W.C.  2,  have  been  appointed  British  representatives  of  the 
Compagnie  Generate  d'Electricite  of  Paris,  manufacturers  of  insu- 
lating materials  and  moulded  insulation. 

Mr.  Walter  Lewis,  who  has  resigned  the  position  of  goods  super- 
intendent on  the  G.W.  Railway  at  Cardiff  on  reaching  the  retiring 
age,  has  joined  the  board  of  Booth  &  Bamford,  Ltd,,  electrical 
eiiguieers,  St.   Andrew's-crescent,   Cardiff. 

■The  Mansfield  Engineering  Company.  Ltd.,  have  acquired  and 
taken  possession  of  the  Hucknall  aerodrome  in  order  to  provide 
premises  for  the  expansion  of  their  business.  The  new 
buildings  are  substantial  concrete  structures,  and  electric  supply 
is  already  available. 

We  have  received  from  Messrs.  Bartmar,  Ltd.,  a  copy  of  the 
waistcoat  pocket  edition  of  "The  Welding  Test."  It  is  fully 
illustrated,  and  comprises  sixt^een  pages  of  condensed  data  relating 
to  scientific  welding.  Those  interested  may  .secure  a  copy  by 
snding  a  postcard  to  10.  Poland-street,  London,  W.  1. 

Medway's  Safety  Lift  Company,  Ltd..  of  London,  have  .opened  a 
new  branch  office  at  131,  Oxfiu-d-road,  All  Saints,  Manchester  (tele- 
phone :  Central  1764),  with  special  staff  of  skilled  engineers  to 
deal  with  the  erection,  maintenance,  and  repairs  of  all  kinds  to 
electric  and  hydraulic  lifts. 

Mr.  John  W.  F.  Warren,  A.M.I.E.E.,  and  Mr.  Sydney  Warren 
have  commenced  business  as  electrical  engineers  and  manufacturers' 
agents  as  Warren  Brothers,  at  Prudential-chambers,  ^liddles- 
brough.  The  partners  of  the  new  firm  were  the  founders  of  Warren, 
Beattie  &  Company,  Ltd.,  but  they  do  not  intend  to  undertake,  as 
before,  contracts  for  the  complete  electrification  of  iron  and  steel 
works,  shipyards,  &c.,  though  they  are  in  a  position  to  supply  all 
plant,  and  are  prepared  to  act  in  a  consultative  capacity.  Ths 
principal  of  the  mainifacturers  whom  they  represent  is  the  A.C.E.C. 
(Ateliers  de  Constructions  Electriques  de  Charleroi),  and  in  connec- 
tion with  this  agency  they  will  hold  large  stocks  of  V.I,R,  insulated 
wires  and  cables,  and  a.c.  and  d.c.  motors,  in  addition  to  the  usual 
range  of  electrical  accessories. 

Personal  and  Appointments. 

Mr.  a.  S.  Sinclair,  electrical  engineer,  had  to  fight  to  retain  his 
seat  on  the  Swansea  Town  Council. 

The  King  has  approved   the  appointment  of   Mr.   Herbert  W. 
Turnbull,   M.A.,   to  be  Regius   Professor  of  Mathematics  in  the     / 
ITnited  College  of  St.  Salvator  and  St.  Leonard,  in  the  University 
of  St.  Andrews. 

Mr.  Oscar  Berry,  F.C.A.,  C.C,  has  been  unanimously  elected 
deputy-chairman  of  the  Commercial  Education  Comniitteee  of  the 
London  Chamber  of  Commerce.  Mr.  Berry  has  also  been  elected 
to  serve  on  the  governing  body  of  the  City  of  London  College,  as  a 
representative  of  the  Chamber. 
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Tenders  Invited  and  Accepted. 

UJSITED    KINGDOM. 

FALKIRK  Parish  Council.-  Novembeb.  5.— Six  months  supply  oi 
electric  lamps  to  Blinkbonny  Home.  Forms  of  tender  from  the 
Governor. 

Bristol  Docks  Cojimiti-ee.  November  7.— Electric  lighting  of 
the  cattle  lairs  at  Cumberland  Basin.  Specification,  &c.,  troni  the 
Engineer,  Avonmoutli  Dock. 

Gre.ht  Northern  R.\il\v.<i-  Cojipany  (Ireland).  Novejiber  16.— 
Year's  stores,  including  electric  lamps,  fittings,  cables,  wire.  &c. 
Tenders  to  the  Secretary  (Mr.  J.  B.  Stephens).  Amiens-streel. 
Dublin. 

Aylesbury  CoKroRAxiON.  November  11. — Two  vertical  and  five 
horizontal  a.c.  motors.  &c.,  and  two  vertical  and  three  horizontal 
cenlrirn.ial  pumps,  delivery  pipes.  &c.  Plans  and  specifications 
fr.jm  the'  Borough  Engineer. 

Warrington  Electricity  and  Tramways  Committee.  Novem- 
ber 15  (noon). — Motors  and  transformers.  Specifications  from  the 
Borough  Electrical  and  Tramways  Engineer,  and  tenders  to  the 
Chairman  of  the  Committee. 

Metropolitan  Asylums  Bo.ard.  November  23,  2.30  p.m. — In- 
stallation of  electric  lighting  cables,  &c.,  on  the  training  ship 
'■■  Exmouth,"  off  Grays.  Specification,  &c.,  can  be  obtained  at 
the  Board's  Offices,  Embankment,  E.C.  4. 

Sheffield  Health  Committee.  November  25. — Plant  "  and 
machinery  for  refuse-disposal  works,  including  cranes  and  grabs, 
d.c.  switchboard,  feed  pumps  and  feed-water  heaters,  steam-driven 
electrical  plant  and  condensers,  electric  motors  and  starters  (con- 
tracts Nos.  9,  10,  11,  14  and  15),  &c.  Specifications  from  Messrs. 
Mortimore.  Lyon  &  Company,  Mansfield-chambers,  St.  Ann's-square. 
Jlanchester. 

The  Powell  Dpffryn  Steam  Coal  Company,  Ltd. — Three  or  si.x 
months'  supply  of  copper  wire,  electrical  accessories,  ironmongery. 
rubber,  asbestos,  &c.  Forms  of  tender  from  the  Stores  Superin- 
tendent. Aberaman  Offices,  Aberdare. 

AUSTRALIA. 

VtcTORi.AN  Government  Railway  Commissioners.  January  4, 
1922. — *  60  tons  galvanised  telegraph  wires  (contract  No.  34  706)  : 
23  steam  meters  and  accessories  for  Newport  power  house 
(No.  34  611)  ;  and  150  electric  train  stops  for  power  signalling 
(No.  33  546).  Tenders  must  be  accompanied  by  a  preliminary 
deposit  of  half  per  cent,  of  total  amount  of  tender,  and  local  repre- 
sentation is  essential. 

NEW    ZEALAND. 

Wellington,  Controller  of  Stores,  Post  and  Telegraph 
Dep.artment.  November  21. — *  750  red  and  750  white  switchboard 
cords   (three  conductor),  to  specification  No.  87. 

Wellington.  Public  Works  Dep.artment.  November  29. — In 
connection  with  JIangahao  electric  power  scheme.  *  Section  12  : 
Three  water-wheels  of  6  450  b.h.p.,  and  two  water-wheels  of 
3  225  B.H.P.,  complete  with  governors,  couplings,  and  accessories; 
Section  13  :  Three  5  000  kVA  and  two  3  000  kVA  alternating-current 
generators;  Section  14:  two  three-unit  exciter  sets,  each  consisting 
of  one  375  b.h.p.  Pelton  wheel,  one  250  kW  direct-current  generator, 
and  one  350  h.p.  asynchronous  motor  ;  Section  15  :  seven  4  000  kVA 
single-phase  transformers  and  accessories ;  Section  17  :  insulators 
for  110  000  V  50  cycle  transmission  lines ;  Section  18  :  lightning 
arresters  for  operation  on  two  110  000  V  three-phase  transmission 
lines  ;  Section  19  :  switchboard,  switches,  and  accessories. 
INDIA. 

Calcutta  Electric  Supply  Corporation,  Ltd.  November  9. — 
One  15  000  kW  turbo-alternator  and  condensing  plant,  and  two 
water-tube  boilers,  each  of  60  000  lb.  evaporative  capacity.  Specifi- 
cations from  the  consulting  engineers,  Messrs.  Kennedy  &  Donkin, 
17,  Victoria-street,  S.W.  1. 

Calcutta  Electric  Supply   Corporation,   Ltd.... Novejiber  9. — 
Paper  insulated,  lead  covered  cables,  bitumen  sheathed  cables,  v.i.r. 
cables  and  joint  bo.xes.     Specification  (No.  72)  from  Messrs.  Kenned v 
&  Donkin,  17.  Victoria-street,  London,  S.W.  1. 
SOUTH    AFRICA. 

Johannesburg  Municipal  Council. — Nov.  18. — *One  water- 
tube  boiler  with  superheater,  economiser,  mechanical  stokers,  &c. 
Tenders  to  Town  Clerk.     Local  representation   is  desirable. 

Johannesbutrg  Municipal  Council.  November  24  (noon). — 
*  Supply  and  deliverv  of  15000  traction  lamps  (110  V  20  W  metallic 
filament),  24  750,  36  400,"  and  30  200  amp.  S.P.  knife  switches 
(contract  828).  Delivery  of  lamps  to  be  made  as  required,  com- 
mencing early  in  March,  1922.  'Tender  must  be  accompanied  by  a 
certified  cheque  for  10  per  cent,  of  total  amount  of  tender  (such 
cheque  need  not  exceed  £100).  Local  representation  is- desirable. 
MuNiciP.AL  Corporation  of  Humansdorp,  Cape  Province. 
November  30. — Machinery  and  plant.  Section  A  :  one  water 
turbine  and  dynamo,  switchboard  with  connections,  battery  of 
accumulators,  and  accessories  for  same  :  Section  B  :  electricity  supply 
main  and  public  lighting;  aerial  distributing  lines,  street  lamps, 
fittings  and  accessories,  section  boxes,  service  cut-outs,  meters,  &c. ; 
Section  C  :  ferro-concrete  pipe  line ;  Section  D  :  reinforced-concrete 
tank  ;  Section  E  :  buildings  and  foundations.  Further  particulars 
from  the  Town  Clerk,  Humansdorp. 


SOUTH    AMERICA. 

Argenttne  N.\tional  Bo.^rd  of  .Sanitary  Works. — January  19. 
1922. — *  Plant  and  accessories  for  new  generating  station,  including 
three  4-cycle  375  h.p.  Diesel  engines,  to  rim  on  crude  petroleum, 
and  three  3-pha.se  alternators,  each  of  250  kW,  2  200  V  between 
phases,  50  cycles,  power  factor  0-8. 
GREECE. 

Athens. — Nov.  14. — *New  telephone  installation  of  central  battery 
type  and  of  an  approximate  capacity  of  5  000  local  lines,  forty 
inter-urban  lines,  and  at  least  fifty  special  lines  connecting  Athens 
with  the  Piraeus 


*  Particulars  from  the  Department  of  Overseas  Trade. 


Wallasey  Electricity  Committee  have  accepted  the  tender  of 
Reavell  &  Company  for  an  air  compressor  at  £112. 

CoLNE  Corporation  have  accepted  the  tender  of  the  Premier  Cooler 
&  Engineering  Company  for  a  natural-draught  cooling  tower,  £1  907. 

The  tender  of  the  Metropolitan-Vickers  Electrical  Company  has 
been  accepted  bv  Swansea  Corporation  for  6  600  V  swit<;hgear,  at 
£185. 

Wimbledon  Corporation  have  accepted  the  tender  of  the  English 
Electric  Companv  for  six  ironclad  switch  panels  and  metering 
panel,  £711  18s. 

St.  Panchas  (London)  Borough  Council  are  recommended  to 
accept  the  tenders  of  Mossay  &  Company  for  a  spare  batteiy  for 
an  electric  vehicle  at  £347. 

Romford  Board  of  Guardians  have  accepted  the  tender  of  the 
Private  Telephone  &  Electric  Company  for  a  25-line  telephone  for 
the  medical  officer's  residence. 

Grimsby-  Corporation  have  accepted  the  tender  of  Goodall, 
Clayton  &  Company  for  elevator,  electric  motor,  &c.,  to  be  used  in 
connection  with  ferroconcrete  silos,  at  £744. 

East  Ham  Corporation  have  accepted  the  tender  of  F.  Hodgson  & 
Company  for  intercommunication  telephones  at  the  Harts  Sana- 
torium, at  £20  per  instrument  for  installation  and  16s.  per  year 
for  maintenance. 

Sunderland  Electricity  Committee  have  accepted  the  tenders  of 
the  Pirelli  General  Cable  Works,  Ltd.,  for  five  single-core  low- 
pressure  cables,  and  British  Insulated  and  Helsby  Cables.  Ltd.,  for 
two  and  three  core  low-pressure  cables. 

Johnson  &  Phillips,  Ltd.,  Charlton,  S.E.  7,  have  been  entrusted 
by  the  Post  Office  Engineering  Department  with  the  manufacture, 
supply  and  laying  of  a  trunk  telephone  cable  between  Glasgow 
and  Edinbltrgh.  The  contract  comprises  forty-six  miles  of  204-pair 
cable. 

Wallasey  Corporation  have  accepted  the  tenders  of  the  Metro- 
politan-Vickers Electrical  Company  for  eight  50  kVA  oil-cooled  trans- 
formers, £118  18s.  2d.,  and  one  75  kVA  oil-cooled  transformer. 
£142  6s.  2d.  ;  and  British  Insulated  and  Helsby  Cables,  Ltd.,  for 
eight  switch  pillars,  £95. 

Newcas-ile-on-Tyne  Transport  and  Electricity  Committee  has 
accepted  the  tender  of  Bolckow.  Vaughan  &  Company  for  the  .supply 
of  1  500  tons  of  trainrails  for  the  Barras  Bridge-High  Le\'el  Bridge 
route  at  £12  10s.  per  ton.  The  nearest  foreign  tender  was  stated  to 
be  very  little  below  the  one  accepted. 

Bermondsey  (London)  Council  have  accepted  the  followino- 
tenders:  W.  Lucy  &  Co..  twelve  service  boxes,  £1  10s.  6d.  each: 
W.  T.  Henley's  'Telegraph  Works  Company,  twelve  sets  of  service 
cutouts.  £1  18s.  8d.  per  set;  Berry,  Wiggins  &  Companv,  15  cwt. 
joint-box  compound  £15  12s.  6d.  .•"  Babcock  &  Wilcox,  boiler  parts. 
£58  10s.  • 

Books  Received. 

"  Eleklrische  Fordermaschinen."  By  Prof.  W.  Philippi. 
(Leipzig  :  S.   Hirzel.)     Pp.  viii.  +  304. 

'■  Atomic  Theories."  By  F.  H.  Loring.  (London  :  Mefhuen  & 
Company.)     Pp.   ix.-t-218.     12s.  6d.   net. 

■'  The' Electric  Furnace."  Bv  F.  J.  Moffett.  B.A.  (London  :  Sir 
Isaac  Pitman  &  Sons.)     Pp.  x. 4-118.     2s.  6d.  net. 

■Mechanical  Handling  .  of  Goods."  By  C.  H.  Woodfield. 
(London  :  Sir  Isaac  Pitman  &  Sons.)     Pp.  xi.-fll6.     2s.  6d.  net. 

''  Factorv  Administration  in  Practice."  By  W.  J.  Hiscox. 
(London:   Sir   Isaac  Pitman  &  Sons.)     Pp.   x. -1-214.     8s.   6cJ.   „et. 

"  Absolute  Measurements  in  Electricity  and  Magnetism."  By 
A.  Grey,  LL.D.,  F.R.S.,  M.I.E.E.  (London  :  Macmillan  &  Com- 
pany.)    Pp.   xix. -1-837.     Second  edition.     42s.  net. 

'■  Metric  Svstem  for  Engineers."  By  Mr.  Charles  B.  Clapham, 
B.Sc.  (London  :  Chapman  &  Hall,  Ltd.)  Pp.  xii. -1-181.  12s.  6d. 
net. 

"  Blue  Printing  and  Modern  Plan  Copying."  By  B.  J.  Hall. 
M.I.Mech.E.  (London:  Sir  Isaac  Pitman  &  Sons.)  Pp.  ix. 4-130. 
6s.  net. 

'■  Hydro-Electric  Engineering."  Vol.  I.,  Civil  and  Mechanical. 
By  A."  H.  Gibson,  D.S.c,  and  H.  D.  Cook,  M.Sc.  (London  : 
Blackie  &  Son.)     Pp.  X.-+-232.     25s.  net. 

'"  Fifty  Years  of  Electricity— The  Memories  of  an  Electrical 
Engineer."  By  J.  A.  Fleming.  M.-A.,  D.Sc,  F.R.S.  (London  : 
Wireless  Press.)     Pp.   xi.  +  371.     30s.  net. 

"  Electricity  in  the  Service  of  Man."  Bv  R.  Mullineux  Walmsley, 
D.Sc.  Volume  2,  Section  3.  "The  Technology  of  Electricity." 
(London  :  Cassell  &  Co.).     Pp.  ix.-f833.     15s.  net. 
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Miscellaneous. 

On  Saturday  last  OswvN  Williams,  electiioiaii  at  tlie  Upper 
Forest  Tin  Plate  Works.  Morriston,  Swansea,  was  killed  by  a 
plank  which  fell  from  a  gantry. 

The  advertisement  of  C.  F.  Elwell.  Lip.,  in  our  issue  of  Oct.  28. 
stated,  owing  to  a  clerical  error,  that  the  company  held  equipments 
in  stock  for  commercial  ranges  up  to  30  OCX)  miles.  This  figur.' 
should  have  been  3  000  miles. 

The  death  is  announced  of  Lieut.-Col.  Percy  John  Preece,  T.D.. 
lat«  2 '8  London  Regiment,  Post  Office  Rifles.  Col.  Preece  was  the 
third  son  of  the  late  Sir  William  Preece,  K.C.B.,  and  was  fifty-one 
years  of  age. 

The  death  has  occurred,  under  distressing  circumstances,  of  Mr. 
Ernest  Coates,  M.I.E.E.,  of  Streatham,  Mr.  Coates  was  super- 
intejiding  engineer,  until  1911.  at  the  How  Station  of  the  Charing 
Cross.  West  End  and  City  Electric  Supply  Company,  and  later 
he  was  identified  with  commercial  work. 

Attributing  the  present  stagnation  in  industry  very  largely  to  the 
heavv  burden  of  ta.xation,  the  Swansea  branch  of  the  Federation 
OF  6ritisii  IxmsTRiLS  have  passed  a  resolution  urging  the 
Federation  to  press  upon  the  Government  a  reduction  in  income 
ta\  and  the  abolition  of  the  corporation  profits  tax. 

Two  boys  were  ordered  to  pay  5s.  each  at  Bridgend  on  Thursday 
last  for  BREAKING  ELECiTiic  LAMPS  by  throwing  stones  at  them.  Mr. 
A.  Adams,  secretary  of  the  Ogmore  Valley  Electric  Light  Company, 
stated  that  a  great  deal  of  similar  damage  had  been  done  recently, 
the  company  having  had  to  replace  fifty  lamps  within  three  months. 
On  Monday  there  was  a  Conference  on  Unemployment  between 
the  Joint  Inhustrial  Cofncils  of  the  electrical  industry  (acting  for 
the  cable-making,  electricity  supply  and  contracting  branches)  and 
representatives  of  the  associations  of  electrical  maiuifacturers.  the 
wholesalers  and  the  Electrical  Development  Association.  Sub-com- 
mittees were  appointed  to  collect  information  for  a  further  conference 
to  be  held  at  the  end  of  the  week,  when  it  is  hoped  to  submit  to  the 
Cabinet  Committee  on  miemployment  some  practical  schemes. 

The  third  interim  report  of  the  Department.^l  Comuuttee  (m 
Li«HTs  ON  Vehicles  has  been  issued  and  deals  mainly  with  dazzle 
headlights.  The  view  is  expressed  that  the  prevention  of  dazzle 
under  every  condition  and  circumstance  is  at  present  unattainable 
consistently  with  a  safe  driving  light.  It  is.  however,  possible 
"  materially  to  restrict  dazzle  below  the  eye  level  of  an  adult 
observer  walking  or  driving  towards  a  headlight."-  Conditions  to 
which  it  is  desirable  that  lamps  should  comply  are  .set   out. 

The  selection  of  Wembley  Park  as  the  site  for  the  British 
Empire  Exhibition  in  1923  has  been  criticised  owing  to  its  inaccessi- 
bility. In  reply,  it  is  explained  that  the  Metropolitan  Railway 
Company  has  drawn  up  an  ambitious  scheme  for  dealing  with  the 
passenger  traffic.  The  company  alone  will  be  able  to  provide  seating 
accommodation  from  Baker-street  t«  Wembley  Park  for  36  000  per 
hour.  There  will  be  two  trains  a  minute,  each  composed  of  six  cars, 
and  each  car  will  seat  300  passengers.  Wembley  Park  Station,  which 
has  four  platforms,  is  to  be  extended.  The  number  of  platforms 
will  probably  be  doubled,  the  whole  station  will  be  covered  in,  and 
a  covered  way  will  be  provided  fiom  the  station  to  the  exhibition. 
The  movement  in  support  of  the  exhibition  is  being  well  received 
in  the  provinces,  and  at  Glasgow  about  £70  000  has  been  promised. 
The  first  few  weeks'  working  of  the  Technical  Books  Advisory 
Service  has  clearly  shown  that  its  establishment  satisfies  a  very 
definite  need  Following  the  appointment  by  us  of  an  expert  who 
has  made  a  special  study,  over  a  long  period  of  years,  of  the 
technical  literature  of  the  industry,  and  whose  knowledge  and 
experience  in  this  respect  is  unrivalled,  we  have  received  inquiries 
which,  both  by  their  number  and  by  their  variety,  indicat-e  unmis- 
takably the  difficulties  experienced"  by  a  considerable  number  ol 
our  readers  in  finding  the  books  just  suited  to  their  purpose.  This 
is  the  age  of  technology,  and  there  can  be  no  greater  aid  to  progress 
and  efficicncv  thSn  a  knowledge  of  the  most  up-to-date  literature 
on  the  given' subject ;  but  it  is  impossible  for  a  busy  man,  without 
a  tedious  s-earch  through  innumerable  catalogues,  to  discover  the 
book  which  best  gives  him  the  information  he  requires.  It  is  the 
object  of  our  Advisory  Service  to  furnish  expert  and  rapid  assist- 
ance in  this  direction,"  and  we  are  happy  to  find. that  its  establish- 
ment has  met  with  so  ready  a  welcome. 

In  connection  with  the  preparations  for  night  flying  on  th-' 
AiKWAYS  of  Europe,  the  French  Air  Ministry  have  acquired  a  new- 
aerial  lighthouse  that  will  exceed  in  candle-power  and  intensity 
anything  v«t  attempted.  It  is  reported  t^i  have  a  flashing  power 
of ■  1  000  million  candles:  it  will  be  visible  from  a  distance  ot 
200  mile;,  and  will  be  the  guiding  light  for  night  air  expresses 
entering  or  leaving  the  Paris  aerodrome  at  Le  Bourget  from  the 
south.  The  new  lighthouse  will  be  erected  on  Mount  Africa,  a  hill 
top  sever  miles  from  Dijon. 

On  the  London  airways  seven  aerial  lighthouses  are  now  in 
opciation  or  on  the  point  of  completion.  The  stretch  of  airway 
between  the  London  air  station  at  Croydon  and  the  coastal  air 
junction  at  Lympne  is  now  illuminated  by  four  lighthouses,  flashing 
distinctive  signals.  In  addition,  it  is  proposed  to  make  alterations 
in  the  Varne  lightship,  which  is  moored  in  mid-Channel,  so  that 
it   will  act  as  a  guide,  not  only  to  shipping,  but  also  to  aeroplanes. 

At  the  third  annual  general  meeting  of  the  Indistriai.  Welfare 
Society  vcslerdav  (Thursday),  Lord  Invernairn,  head  of  the  firm 
..f  William  Beardmore  &  Company,  Ltd.,  in  his  capacity  of  chau- 
111:111.  expressed  the  hope  that  a  large  meeting  of  employers  would 


be  held  in  the  near  future  to  consider  the  possibilities  of  the  welfare 
movement  in  the  industry,  and  that  H.R.H.  the  Duke  of  York  would 
preside.  "  I  sometinies  feel,"  said  Lord  Invernairn.  "  that  we 
should  be  more  aggressive  and  less  apologetic.  How  maii.\ 
thousands  of  workers — and  employers — have  been  rendered  more 
happy  and,  in  consequence  more  effective,  as  the  i-esult  of  the  work 
of  oiir  staff?  Their  happiness  and  effectiveness  are  assets  to  the 
nation  at  large,  and  I  hope  that  those  who  stand  to  gain  by  this 
will  recognise  their  obligations  towards  us,  and  give  us  something 
more  tangible  than  goodwill." 

H.R.H.  the  DrKB  of  York  made  an  interesting  speech  in  sup- 
port of  the  work  of  the  .society,  and  he  made  an  appeal  for  greater 
sympathy  and  financial  assistance  for  the  movement. 

On  the  28th  ult..  the  annual  installation  meeting  of  the  Kelvin 
Lodge,  No.  3  736,  was  held  at  Mark  Masons'  Hall,  when  Mr. 
H.  Porter-Cox.  the  W.M.,  installed  Mr.  E.  E.  Sharp  as  his  successor 
in  the  chair.  In  this  instance  particular  interest  attached  to  the 
ceremony,  inasmuch  as  Mr.  Sharp  is  already  reigning  Master  of  the 
Electric  Lodge,  so  that  he  is  now  actually  reigning  over  the  two 
Masonic  Lodges  which  are  nio.st  intimately  associated  with  the 
electrical  profession.  The  officers  appointed  were  Messrs.  P.  C. 
Ebner,  S.W..  A.  Forbes  Dick.  J.W..  Ernest  J.  Willcock.  P.M.,  2087. 
Treasurer  :  H.  W.  S.  Reiitell.  L.R.,  Secretarv  ;  Edwin  J.  Reid.  P. A.. 
Superintendent  of  Works.  D.C.  :  W.  E.  Gundrv,  S.D..  Louis  H. 
Euler,  J.D..  T.  E.  Pickford.  A. D.C,  J.  Osborne  Pearston,  P.M.. 
Almoner. 

Among  those  present  at  the  subsequent  banquet  were  Messrs. 
Percy  Still,  P.G.D.  :  Charles  F.  Quicke.  P.G.,  Superintendent  of 
Works:  F.  A.  B.  Lord.  P.A.G.St.B.  :  John  W.  Elliott.  P.Prov. 
J.G.D.  (Herts):  G.  T.  Fail-brother.  P.M.  2  455:  W.  B.  Ross. 
P.M.  2767:  and  C.  H.  Wordinghani,  Past  President  Inst.E.E..  as 
well  as  many  other  gentlemen  intimately  associated  with  the  elec- 
trical industry.  Mr.  Still  responded  to  the  toast  of  the  Grand 
Lodge  Officers,  and  complimented  the  Kelvin  on  its  rapid  growth, 
and  also  on  the  way  in  which  the  members  had  worked  for  the  craft 
charaities.  while  Mr.  Wordinghani.  who  replied  on  behalf  of  the 
visitors,  appealed  feelingly  for  the  cordial  co-operation  of  all  present 
in  these  difficult  times. 


Imperial    Notes. 

During  the  seven  111. .1, (lis  elided  July  51.  the  value  of  the 
SIACHINERY  IMPORTS  into  Soi'Tii  .-Vkhica  was  £3  158  825.  compared 
with  £1970  995  in  the  .same  period  of  1920.  It  is  reported  thai 
inquiries  for  electrical  goods  are  more  numerous  than  in  recent 
months,  and  the  tendency  is  better.  Some  reduction  is  noted  in 
prices  of  lamps,  adapters,  lampholders,  sw-itches  and  ceiling  roses. 

In  connection  with  the  annual  meeting  of  the  Americ.\n  Associa- 
tion FOR  THE  Advance  of  Science,  which  will  be  held  in  Toronto 
from  Dec.  27  to  31  next,  there  will  be  an  exhibition  of  scientific 
apparatus  and  products  and  recent  scientific  works  at  the  University 
of  Toronto.  The  exhibits  will  be  limited  to  apparatus  and  producls 
of  a  highly-improved  or  exceptional  type  and  likely  to  appeal  to 
those  interested  in  scientific  research.  Communications  should  be 
addressed  to  the  Secretary  to  the  Committee  in  Charge  of  Exhibits 
(Mr.  Wesfman),  57.  Queen-street.  West  Toronto. 

Steamship  coMMrNicATios  with  Ausir.alia  will  i-eceive'an  active 
fillip  by  the  inauguration  of  a  new  service  of  big  fast  vessels  specially 
built  for  the  Commonwealth  Government  Line.  The  voyage  from 
London  to  Fremantle  will  be  made  in  thirty  days.  Five  new 
steamers  of  uniform  register  of  about  14  000  tons  and  of  rapid  speed 
have  been  built  to  uniform  design,  and  aye  fitted  with  every  up-to- 
date  appliance  to  ensure  rapid  and  safe  hauling  of  cargo.  The 
"  Moreton  Bay,"  the  pioneer  of  the  new  line,  is  timed  to  leave 
London  on  Dec.  7,  and  the  other  ships- of  the  "Bay"  class  will 
follow  her  at  four-weekly  intervals. 

In  the  report  on  the  trade  and  conmiercial  prospects  of  Easi 
Africa,  H.M.  Trade  Commissioner  (Col.  W.  H.  Franklin,  C.B.E.) 
states  that  his  territory  has  an  area  of  750  000  square  miles,  with 
poor  and  slow  communications.  The  district  is  one  of  great  poten- 
tialities, but  the  agricultural  and  mining  industries  possess  the 
greatest  possibilities  at  pie.sent.  Motor-cars,  agricultural  and 
mining  machinery  are  the  chief  imports,  and  the  United  Kingdom 
has  had  the  bulk" of  tke  import  trade  for  the  past  five  years,  though 
the  United  States  and  (Jermaiiy  are  now  competing  for  hardware 
and  electrical  apparatus  orders,  and  Belgium  for  glassware.  The 
chief  distributing  centres  are  at  Zanzibar.  Kilindini.  an<l  Dar-es- 
Salaam. 

Telegraph   and   Telephone    Notes. 

-•Vccording   to  ii    r«p.,i-t    tiuin    .\l..iac    \  ideo.   w-ork    will   shortly   be 

begun   on    the   laying   of   a   new    scb.maiune   cable   connecting   Italy. 

Spain  and  Brazil  with   Uruguay.  •* 

The  Hendon  ielephone  exchange  was  opened  on  Wednesday,  and. 

in   addition   to  relieving   the  congestion   at  the  Finchley  Exchange, 

serves  a  portion  of  the  Golders  Green  district. 

In  replv  to  a  qui^timi  in  the  House  of  Commons  on  the  27th  ult. 
as  U)  the  attitude  of  the  several  Dominions  to  the  IMPERIAL  WIRELESS 

s(fliEME  of  the  Government.  Mr.  Wood  stated  that  the  conclusions 
arrived  at  bv  the  Conference  of  Prime  Ministers  and  representatives 
of  the  United  Kingdom,  the  Dominions  and  India,  were  printed  in 
the  published  .Miinniarv  of  prweedings,  and  H.M.  Government  had 
not  received  anv  latei-  intimation  as  to  the  view-s  of  the  (iovern- 
meiits  of  Canada,  the  t'ommonweallh  of  .Australia,  and  the  Union  of 
South   .\frica. 


Novthiber  4,  1921 
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Foreign    Notes. 

Experiments  are  being  made  in  Pakis  and  its  suburbs  with  over- 
head trolley  omnibuses  for  dealing  with  the  heavy  traffic. 

Germany  will  supply  a  large  number  of  EpcTRic  motors  and 
other  goods  to  Roumania  on  account  of  reparations. 

Machinerv  and  plant  for  the  generation  of  hydro-electric  power, 
electric  locomotives,  electrical  machinery  and  motors  are  exempted 

FROM    IMPORT   DUTY    IN    BRAZIL. 

\t  present  there  are  eight  wireless  stations  m  China  which  are 
under  the  direct  control  of  the  Ministi-y  of  Communications.  These 
are  at  Peking  Kalgan.  Wuchang,  Foochow.  Woosung,  Tsungmmg, 
Canton  and  Shanghai.  There  are  others  under  the  supervision  of 
the  War  Office. 

The  plant  of  the  Nanking  (China)  Electric  Light  Company  was 
recently  extended  in  order  to  meet  the  increasing  demand  for 
electricity  for  light  and  power.  The  plant  is  of  American  manu- 
facture, and  the  new  turbo-generator  supplies  three-phase  at 
2  300  V,  60  cycles. 

The  USA  Senate  Committee  on  Reconstruction  and  Production 
estimate  that"  for  every  gain  of  a  million  in  PoP"Jationtiie  public 
utilities  have  to  raise,  by  the  sale  of  securities,  $700  000  000  for  the 
extension  of  plants  to  serve  the  additional  customers.  As  normal 
development  was  curtailed  by  the  war,  utility  companies  will  now 
have  to  find  .$2  000  000  000  to  pay  for  new  construction  work. 

The  value  of  the  U  S  A.  exports  of  electrical  goods  in  August  was 
$6  057  489.  compared  with  $7  110  285  in  the  corresponding  month 
of  1920  Seven  electric  locomotives,  valued  at  -$242  36-i,  were  also 
exported  in  August.  There  were  increases  in  motors,  transformers, 
controllers  and  telephones,  but  the  heaviest  deci-eases  occurred  in 
batteries,  carbons,  fans,  heating  and  cooking  apparatus,  interior 
wiring  supplies,  incandescent  lamps    and  magnetos. 

According  to  the  "  Electrical  Review  "  of  Chicago,  the  capacity 
of  the  testing  room  of  the  South  Philadelphia  works  of  the  West- 
INGHOUSE  Electric  and  .Manufacturing  Company  was  taxed  to 
its  utmost  capacitv  recently,  when  164  000  kW  of  steam  turbine 
generators  were  on  the  testing  floor  at  the  same  time.  Nearly 
150  000  kW  of  ttiis  amount  was  made  up  of  five  turbines  for  power 
companies  in  the  States.  Two  were  of  35  000  kW  each,  three  of 
25  000  kW  each,  and  one  of  10  000  kW. 

In  a  report  on  the  recent  All-Russian  Electro-technical 
Congress  the  engineer.  Krzhishanovsky,  presented  a  report  on  the 
work  of  the  Government  Committee  in  the  electrification  of  Ru66ia_ 
According  to  "The  Financier,"  he  referred  "to  the  relation  ot 
electro-technical  progress  with  economical  aspirations,  and  the 
importance  of  just  estimates  of  the  relative  volume  of  various  sources 
of  power  which  requires  the  combined  action  of  engineers  and  electro- 
technicians."  He  also  reminded  his  hearers  that  tlie  plan  for  electri- 
fication that  had  been  the  object  of  attack  now  compelled  general 
approval  We  were  not  aware  that  the  character  of  the  work  under- 
taken was  known  outside  Russia,  and  we  have  not  read  oi  any 
expressions  of  api>roval  or  disapproval  of  the  Committee  s  plans. 

The  Commercial  Secretary  to  H.M.  Legation  at  Lisbon  states 
that  there  are  manv  schemes  afoot  for  the  utilisation  of  water-power 
in  Portugal  the  largest  of  which  is  that  on  the  Douro,  but  before 
this  can  be  carried  out  various  arrangements  will  have  to  be  come 
to  with  Spain,  as  the  river  where  it  will  be  diverted  into  a  canal 
flows  between  the  two  frontiers.  .The  estimate  of  this  power  i- 
350  000  H.p.  The  total  water-power  available  in  the  country  is  said 
to  exceed  600  000  h.p.  The  most  important  station  working  is  that 
in  the  Serra  da  Estrella,  which  supplies  power  to  wool  manufac- 
tories, lights  various  small  towns,  and  is  used  for  the  manu- 
facture of  carbide  of  calcium.  One  of  the  difficulties  in  all  the 
-water-power  schemes  is  that  the  flow  of  water  in  the  rivers  is  very 
low  in  summer  owing  to  the  prolonged  drought,  while  in  winter 
there  are  apt  to  be  floods. 

We  announced  recently  that  the  Westinghouse  Electric  Inter- 
national Companv  had  secured  the  contract  to  supply  the  equip- 
ment for  the  electrification  of  the  Chilean  State  Railroad 
lietween  Valparaiso  and  Santiago,  and  the  Los  Andes  Branch.  This 
contract  covers  the  most  important  railway  electrification  under- 
taken since  the  beginning  of  the  war.  The  main  line  is  116  miles 
long,  and  connects  the  leading  seaport  (Valparaiso)  with  the  capital 
(Santiago),  while  the  line  to  Los  Andes  is  twenty-eight  miles  long 
and  forms  the  Chilean  Slate  Railway  section  of  the  trans-continental 
line  to  Buenos  Aires.  The  value  of  the  contract  is  $7  000  000,  and 
it  was  secured  after  keen  competition  from  German  and  other  com- 
panies. The  equipment  will  consist  of  eleven  local  passenger  loco- 
motives, fifteen  road  freight  locomotives,  seven  switching  engines, 
and  five  sub-stations  of  4  000  kW  capacity  each.  The  3  000  volt 
direct  current  system,  which  will  be  used,  will  be  strictly  American 
in  character.  The  capacity  of  this  equipment  will  be  50  per  cent, 
greater  than  present  traffic  requirements,  and  the  plans  are  such  that 
an  increa.se  of  traffic  capacity  three  timee  the  existing  demands  can 
readily  be  obtained.  Owing  to  the  abundance  of  water  pow-er  in 
Chile  and  the  high  price  of  fuel,  all  of  the  Chilean  railroads  will 
eventually  be  electrified,  and  the  present  project  is  the  first  step 
in  this  process.  The  contract  represents  the  third  large  order  for 
electric  railway  supplies  recently  rec;€ived  by  the  Westinghouse 
Company  from  foreign  countries  in  the  past  few  months,  the  others 
being  obtained  from  France  and  Japan.  The  Errazuriz.  Simpson 
Company  will  build  the  overhead  construction. 


Arrangements  for  the  Week. 

FRIDAY.  Nov.  4th  (to-day). 

Institution  of  Mechanical  Engineers. 

6  p.m.     At    Storey's- gate,    London,    S.W.     Thomas    Hawksley 

Lecture  on  '"  Power  Transmission  by  Oil,"   by  Dr.   H. 

Hele-Shaw,  F.R.S. 
North-East  Coast  Institution  of  Engineers  and  Shipbuilders. 
7.30  p.m.     At  the  Literary  and  Philosophical  Society,  Westgate- 

road,   Newcastle-on-Tyne.     Paper  on   "  Sea  Casualties  and 

Loss  of  Life,"  by  Sir  Westcott  S.  Abell,  K.B.E. 
MONDAY.  Nov.  7th. 

Society  of  Engineers. 
5  p.m.     At  the  Geological  Society,  Burlington  House,  London, 
W.       Paper   on    "  Extraction   Turbines,"    by    Mr.    C.    H 
Naylor. 

Institution  of  Electrical  Engineers. 
(Western  Centre.) 
6.30  p.m.     At  South  Wales  Institute  of  Engineers,  Park  Place, 
Cardiff.     Inaugural  address  by  Mr.  A.  C.  MacWhirter. 
Institution  of  Electrical  Engineers. 
(Informal  Meeting.) 

7  p.m.     At  Savoy-place,  Victoria  Embankment,  London,  W.C. 

Discussion  on  "  How  Best  to  Speed  up  Electrical  Progress," 
by  Mr.  J.  S.  Highfield. 

Instituiion  of  Electrical  Engineers. 
(Liverpool  Sub-Centre.) 
7  p.m.     At  the  Universitv,  Liverpool.     Address  by  Mr.   G.   H. 
Nisbett. 
TUESDAY,  Nov.  8th. 

Institution  of  Electrical  Engineers. 
(Scottish  Centre.) 
7.30   p.m.     At   207,   Bath-street,    Glasgow.        Address   hv    Mr. 
E.  T,  Goslin. 
WEDNESDAY.  Nov.  9th. 

Institution  of  Electrical  Engineers. 
(Wireless  Section.) 
S    p.m.     At    Savoy -place,    London,    W.C.       Address    bv    Dr. 
G.  W.  0.  Howe. 

Industrial  League  and  Council. 
7..W    p.m.     At     Caxton     Hall,     London,     S.W.       Lecture     on 
"  Industry   and    Its   Relation   to  Finance,"   by   Mr.    E.    .7. 
Garmeson. 
THURSDAY.  Nov.  10th. 

Optical  Society. 
7.30  p.m.  At  the  Imperial  College  of  Science.  South  Ken- 
sington, London,  S.W.  Papers  on  "  The  Theory  of  the 
Periscope,"  by  Dr.  A.  Gleichen  ;  "  The  Interocular  Dis 
tance,"  by  Dr.  James  W.  French;  and  "  Note  on  the  Thii: 
Astigmatic  Lens."  by  Mr.  T.  Chaundy. 
FRIDAY.  Nov.  11th. 

Physical  Society. 
•5  p.m.     At  the  Imperial  College  of  Science.  South  Kenisngton. 
London,  S.W.     Presidential  address  on  "  The  Structure  of 
Crystals   of   Organic   Substances,"   by   Sir   William   Bragg. 
K.!B.E.,  F.R.S. 

Institution  of  Electrical  Engineers. 
(London  Students'  Section.) 
7    p.m.     At    Savoj'-place,    London,    W.C.     Opening   address   on 
"The  Future  of   Railway   Electrification,"   by   Sir   Philip 
Dawson,  M.P. 
North-East  Coast  Institution  of  Engineers  and  Shipbuilders. 
7..10  p.m.     At  the  Literary  and  Philosophical  Society,  Westgate- 
road.    Newcastle-on-Tyne.     Paper   on    "The   Working   of   : 
Modern  Telephone  System,"  by  Mr.   C.   Whillis. 
Institution  of  Electrical  Engineers. 
(Students'  Section  of  Scottish  Centre.) 
7.30  p.m.     At  the  Royal  Technical  College.  Glasgow.     .Address 
by  Mr.  Alex.  Lindsay. 

Institution  of  Electrical  Engineers. 
(Irish  Centre.) 
S  p.m.  At  the  Royal  College  of  Science,  Upper  Merrion-street. 
Dublin.  Discussion  on  the  Report  of  the  Fuel  Research 
Board  on  the  Winning,  Preparation,  and  Use  of  Pent  in 
Ireland,  and  on  the  Report  of  the  Sub-Committee  on  the 
Water  Power  Resources  of  Ireland. 


Forty   Years   Ago. 


(The  Electrician,  November  5,  1881.) 

SS.  '■  Faraday." — We  notice  that  this  cable  ship  returned  to 
Gravesend  from  the  Atlantic  on  the  1st  November. 

Electric  Lighting  and  Architecture. — The  new  volume  of  the 
Transactions  of  the  Institute  of  Architects  contains  Mr.  Slater's 
Paper  on  "  Electric  Lighting." 

The  Electric  Light  in  Houses. — The  Duke  of  Sutherland  has 
decided  upon  lighting  his  residence  at  Trentham  with  electric  lights. 
■The  British  Electric  Light  Company  have  the  work  in  hand. 

Communication  in  Railway  Trains. — News  from  New_  South 
Wales  says  that  the  railway  department  has  been  testing  the 
Winter's  electric  .system  ot  the' intercommunication  between  passen- 
gers and  guards  in  railway  trains. 
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Companies'  Reports,  &c. 

DRAKF.    &    GORHAM.    ltd. 

Mr.  Bernard  M.  Drake,  M.I.E.E.,  who  presided  over  the 
twentieth  annual  general  meeting  of  Drake  &  Oorham.  Ltd.,  on 
the  27th  lilt.,  stated  that,  in  spit-e  of  the  crisis  through  which  the 
rountry  had  been  passing,  including  the  coal  stoppage  and  an 
electricians'  strike,  they  were  able  tn  declare  a  6  per  cent,  dividend, 
after  making  allowance  for  the  depreciation  of  their  stock.  During 
the  twenty  years  of  the  company's  e.\istcnce  the  total  profit  had 
e.Nceeded  .e2(X)  000,  of  which  £134  460  had  been  distributed  among 
the  shareholders,  or  C9  460  more  than  the  amount  sub.scribed.  It 
was  a  tribute  to  the  reputation  of  their  company  that  the  issue  ot 
seven-year  notes  was  so  largely  oversubscribed.  The  excess 
profits  duty  and  corporation  profits  tax  paid  or  reserved  had 
amounted  to  C17  000.  a  large  proportion  of  which  related  to  peace 
requirements.  Although  Ihey  should  in  future  be  released  from  the 
former  tax.  the  latter,  amounting  to  5  per  cent,  of  the  profits,  still 
continued. 

German  Competition. 

If,  as  reported,  the  metal  workers  in  Germany  were  now  putting 
in  full  work  for  the  equivalent  of  15s.  to  £1  per  week  it  was  difficult 
to  see  how  our  country  conld  compete  when  paying  anything 
approaching  the  present  rate  of  salaries  and  wages,  and  he  was 
afraid  that  before  normal  conditions  could  be  restored  the  general 
standard  of  living  must  be  lowered,  and  labour  must  be  more 
willing  to  give  proper  value  for  wag«s  received.  The  rate  of 
exchange  was  also  helping  Germany  to  recover  rapidly  the  trade 
of  the  world,  and  although  their  company  had  suffered  less  than 
others  that  were  dependent  upon  export — for  they  occupied  a  some- 
what unique  position  on  account  of  their  accumulated  experience 
in  special  home  work — it  was  nevertheless  evident  that  with  heavy 
taxation  and  lack  of  dividends  the  number  of  those  who  could  afford 
the  purchase  of  electric  lighting  fittings  was  necessarily  reduced. 

Domestic  Labour-Saving   Appliances. 

On  the  other  hand,  the  use  ot  electric  power  was  daily  extend- 
ing in  connection  with  domestic  labour-saving  appliances,  the  utility 
of  which  was  more  in  evidence  owing  to  the  difficulty  of  obtaining 
servants,  and  as  electricity  was  rendered  more  widely  available  the 
adoption  of  such  appliances  would  become  more  universal.  Further. 
it  would  be  essential  for  manufacturers  who  wished  to 
keep  themselves  up-to-date  to  consider  the  problem  of 
utilising  electric  power  throughout  their  works.  That  was 
a  subject  to  which  they  had  for  years  devoted  much  attention, 
and  the  economy  was  found  to  be  considerable,  apart  from  other 
advantages,  such  as  reliability,  cleanliness,  convenience,  absence  of 
noise  and  the  ease  with  which  the  power  taken  by  various  parts  of 
the  works  could  be  measured  at  any  moment.  Thus  the  severe  com- 
petition might  in  the  end  prove  a  godsend,  as  l>efore  the  war  it  was 
found  th.at  both  Germany  and  America  were  using  about  three  times 
as  much  horse-power  per  man  employed  in  factories  as  was  used 
in  Great  Britain  under  similar  conditions.  This  was  largely  due  to 
the  senseless  opposition  of  the  trade  unions  to  labour-saving 
appliances.  It  was  hoped  that  those  controlling  the  policy  of 
Labour  might  now  appreciate  that  it  was  only  by  the  increased  use 
of  machinery  that  our  trade  could  be  recovered,  and  that  there  was 
sufficient  demand  to  keep  everyone  employed  indefinitely  if  satis- 
factory goods  were  produced  at  competitive  prices. 

Their  Manchester  office  had  done  exceedingly  well,  and  had  in 
hand  important  power  etiuipment  work  in  factories,  as  well  as  a 
number  of  private  iufitallations.  The  head  office  was  fully  occupied 
for  the  first  part  of  the  year,  but  the  effects  of  the  depression 
were  felt  earlier  in  the  southern  than  in  the  northern  counties.  The 
Belfast  office  sh'iwed  a  small  profit  in  spite  of  the  prevailing 
difficulties,  and  if  normal  conditions  were  restored  the  business 
should  further  develop.  At  present  many  wore  holding  back  their 
orders  in  the  hope  of  obtaining  lower  prices,  and  the  effect  of  that 
was  to  intensify  the  troubles  caused  by  the  lack  of  export  trade. 
It  should  be  considered  a  national  duty  for  everyone  to  help  the 
Government  by  putting  in  band  forthwith  any  work  they  could. 
even  if  they  paid  rather  more,  for  it  must  be  borne  in  mind  that 
they  would  be  getting  something  they  wanted,  and  at  the  same  time 
reducing  the  amount  they  would  have  to  pay  in  taxation  to  meet 
grants  made  by  the  State. 


A  petition  for  winding-up  the  Piionopoue  Constrtiction  Com 
I'ANY,  Ltd.,  will  be  heard  at  Windsor  County  Court  on  Nov.  10. 

The  accounts  of  the  Electric  WEi.niNG  Company,  Ltd.,  for  the 
ye.ar  ended  Nov.  30,  1920,  show  a  balance  at  debit  of  profit  and  loss 
of  £46  364. 

The  directors  of  the  City  of  Buenos  Avres  Trajiways  Company 
1904),  Ltd.,  have  declared  a  dividend  of  Is.  3d.  per  share  (at  rate 
if  5  per  cent,  per  annum),  less  tax,  for  the  quarter  ended  Sept.  30. 

It  is  reported  that  the  Austin  Motor  Company.  Ltd.,  is  to  be 
re-financed,  and  that  Sir  Arthur  Hardinge  and  Mr.  L.  T.  Davies, 
M.P.  for  Lincoln,  who  are  finding  the  capital,  will  join  the  board 
of  directors. 

Allotment  letters  for  the  County  of  Southland  Electric  Power 
Bf'ARD  6  per  cent,  debentures  may  now  be  exchanged  for  scrip 
certificates  at  the  National  Bank  of  New  Zealand,  17,  Moorgate- 
street.  E.G.  2. 


At  the  annual  meeting  of  Erinoid,  Ltd.,  on  the  27th  ult. .  is  was 
reported  that  the  trading  profit  for  the  past  year  was  £16  717,  but 
after  making  provision  for  depreciation  of  plant,  machinery  and 
stock,  &c.,  there  was  a  net  loss  of  £9  718. 

The  Stock  Exchange  Committee  has  espcciallv  allowed  dealings  in 
20  979  £1  fullv-paid  shares  (Nos.  200  001  to  220  979),  45  000  .£1  fullv- 
paid  ordinary  shares  (Nos.  120  001  to  150  000  and  400  001  to  415  000), 
and  £43  300  4^  per  cent,  first  debenture  slock  of  the  South  Metro- 
politan Electric  Light  &  Power  Company,  Ltd.,  and  124  237  10s, 
fully-paid  ordinary  shares  of  Fellows  Magneto  Company.  Ltd. 

The  name  of  the  Tramways.  Light  &  Power  Company.  Ltd.,  is 
to  be  altered  to  the  "  Midland  Counties  Electric  Supply  Company, 
Ltd.,"  and  its  borrowing  powers  will  be  increased  to  £1000  000. 
which  will  enable  the  company  to  make  an  issue  of  debenture  stock 
for  repayment  of  temporary  borrowing.  The  undertaking  was 
formed  in  1912,  and  controls  a  number  of  electric  tramways  and 
supply  systems  in  the  Midlands. 


New    Companies. 

The  following  list  is  compiled  from  information  supplied  by 
Messrs.  Jordan  &  Sons,  Ltd.,  company  registration  agents,  116-118. 
Chancery-lane,  London,  W.C.  2. 

William  Birch  (Engineers),  Ltd.  (177  456),  Milton-street  Iron 
Works,  off  Bury  New-road,  Manchester.  Registered  Oct.  24,  To 
acquire  and  carry  on  business  of  engineers  and  makers  of  self-acting 
and  labour-saving  machinery.  Nominal  capital,  £12  000.  in  £1 
shares.  Directors  :  V,  S,  Wood.  H.  C.  Whittle,  and  H.  Coates, 
Private  company. 

J.  T.  Fatherly  &  Company.  Ltd,  (177  578),  32,  Grainger-street 
West,  Newcastle-on-Tyne,  Registered  Oct,  27,  To  acquire  and 
carry  on  business  ot  steeplejack  and  electrical  contractor.  Nominal 
capital,  £1500,  in  1000  preference  and  500  ordinary  £1  sh.ires. 
Directors  :  J.  T.  Fatherly  and  S.  Morris.     Private  company. 

Plitmbers  ^Ierch.ants,  Ltd,  (177  425).  176,  Stockport-road,  Ard- 
wick,  Manchester,  Registered  Oct,  22,  Manufacturers  of  and 
dealers  in  lamps,  brackets,  globes,  and  all  gas  and  electrical 
appliances.  Nominal  capital,  £7  000,  in  £1  shares.  Directors  :  C,  E, 
Cooke  and  J.  Fogg,     Private  company. 


Catalogues,  Price  Lists,  &c. 

The  Stanton  Ironworks  Company  have  issued  their  November 
stock  list  of  c,i,  pipes, 

Messrs.  Robert  Hornby  &  Co.,  Ltd.,  7,  Carlisle-street,  Dean- 
street,  London.  W.  1,  have  issued  a  price  list  of  Siemens'  bio-carbons 
which  they  have  in  stock. 

The  monthly  magazine  ot  Messrs  HiGGs  Brothers,  Sandpits, 
Birmingham,  contains  a  list,  with  prices  and  particulars,  of  the 
a.c.  and  d.c,  motors  and  dynamos  which  the  firm  have  in  stock. 

In  a  new  leaflet,  issued  by  the  Arora  Company,  of  Loughborough, 
particulars  and  prices  of  the  well-known  Arora  fires  are  set  out, 
■Two  new  lines,  the  Arora  halo  fire  and  the  Arora  warming  plate, 
which  have  recently  been  placed  on  the  market,  are  also  described. 

A  neat  and  well-illustrated  booklet,  containing  particulars  an. 
prices  of  their  "  Plexsim  "  pro.iector  fibe  and  of  the  various  sizes 
of  Plexsim  electric  fires  has  been  issued  by  the  Simplex  Conduits, 
Ltd.,  Garrison-lane,  Birmingham.  An  artistic  and  striking  three- 
colour  showcard  ot  the  projector  fire,  which  has  also  been  pre- 
pared by  the  company,  should  assist  in  increasing  the  sales  of  this 
popular  and  well-known  article  during  the  winter. 

An  illustrated  pamphlet  on  Practical  Pyrometers  (book  No.  26) 
recently  issued  by  the  Foster  Instrument  Company,  of  Letchworth. 
Herts, 'is  an  interesting  example  of  technical  trade  literature.  It 
commences  with  a  description  of  the  design  and  construction  of  the 
two  classes  of  pyrometers  niamifactured  by  the  conipany.  and  their 
applications  and  uses,  and  this  is  followed  by  twelve  pages  of 
theoretical  notes,  which  give  a  brief  but  clear  and  useful  exposition 
of  theoretical  considerations  influencing  the  design  and  use  of  a 
successful  industrial  thermo-couple  pyrometer. 

A  leaflet  recently  issued  by  the  Zenith  Manufactltring  Company, 
Villiers-road,  Willesden  Green,  N.W.  2,  contains  particulars,  with 
prices,  ot  the  "  Zenite  "  vitreous  enamelled  resistance  unit.s.  These 
units  provide  in  a  compact  form  a  relatively  large  ohmic  resistance 
and  current-carrying  capacity;  they  comprise  a  porcelain  tube  of 
suitable  dimensions,  wound  with  a  special  high-resistance  alloy  wire 
having  a  temperature  coefficient  ot  0  000023  per  degree  C,  and  subse- 
quently embedded  in  a  vitic<ms  refract/iry  mass,  fired  at  high 
temperature  to  a  smooth,  glossy  finish.  Hitherto  these  resistances 
have  been  mainly  imported,  but  the  compajiy  claim  that,  as  the 
.result  of  considerable  experiment  and  research,  they  are  able  to 
produce  units  in  every  respect  equal  to  the  imported  article. 

ia  Messrs.  Hollini4s  &  Guest's  latest  list  of  hydraulic  and  screw 
presses  (A  101),  illustrated  particulars  and  prices  are  given  of  new 
presses  and  machines  which  the  firm  are  making  in  connection  with 
the  motor  and  solid  tyre  trades.  Specifications,  dimensions,  ami 
prices  are  given  ot  a  number  of  heavy  presses,  including  a  special 
two-engine  press  with  40  in.  stroke  and  daylight  in  three  different 
series.  Illustrations  and  details  are  also  given  ot  motor-driven  pumps, 
complete  with  all  connections.  Another  pamphlet  (list  .\  111)  gives 
the  fonii.l.nlion  ilrawincs  and  directions  for  erecting  the  presses. 
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COMMERCIAL    INTELLIGENCE. 

The   following  information  is  taken  from  'printed  reports,   but  we 
cannot  be  responsible  for  any  errors  that  may  occur. 

London  Gazette. 

Partnership  Dissolved. 

THOMAS,  George  Edward,  and  BRAYNE,  Douglas  Herbert,  as 
electrical  engineers,  106,  Walm-lane,  Cricklewood,  London, 
under  the  style  of  Brayne  &  Thomas,  by  mutual  consent  as  from 
Sept.  29,  1921.  Debts  received  and  paid  by  D.  H.  Brayne,  who 
will  carry  on  the  business. 

Bankruptcy  Information. 

MAETLAND.  Frederick  James,  carrying  on  business  at  The 
Albion-yard,  Millgate,  Wigan,  under  the  style  of  Fred  Marthiiid 
&  Company,  electrical  engineer.  Receiving  order,  Oct.  25, 
debtor's  petition.  First  meeting,  Nov.  8,  12  noon.  Offices  of  the 
Official  Receiver,  11,  Dale-street,  Liverpool.  Public  examina- 
tion, Nov.  15,  10.45  a.m..  Count  House,  Crawford-street,  Wigan. 

WORMULL,  Frederick  Alfred  Stanley,  17,  Bellingham-terrace,  ' 
Bromley-road,  Catford,  S.E.,  trading  at  273,  High-street,  Lewis- 
ham,  as  the  Lewisham  Electric  Wiring  Company,  electrical 
engineer.  Receiving  order,  Oct.  26,  debtor's  petition.  First 
meeting,  Nov.  8,  11.30  a.m.,  29,  Russ«Il-square,  W.C.  1.  Public 
©.\amination,  Nov.  15,  11  a.m..  Court  House,  Greenwich. 

Notices  ot  Dividends. 

BELL,  John  Vincent.  21,  North  Bar  Within,  Beverley,  co. 
York,  electrical  engineer.  Amount  per  £,  6s.,  first  and"  final, 
payable  Nov.  4,  Victoria-chambers,  Bowlalley-lane,  Hull. 

JONES,  John,  and  JONES,  John  Richard,  carrying  on  business 
under  the  style  of  J.  Jones  &  Son,  at  7,  Chapel-street,  Penzance, 
electrical  engineers.  Amount  per  £,  9s.,  first  and  final,  payable 
Nov.  8,  office  of  trustee,  William  C.  Pezzack,  Public-buildings. 
Penzance. 

JONES,  John  (separate  estate),  "  Glencree,"  Penare-road,  Pen- 
zance, carrying  on  business  in  co-partnership  with  John  Richard 
Jones,  under  the  style  of  J.  Jones  &  Son,  at  7,  Chapel- 
street,  Penzance,  electrical  engineer.  Amount  per  £,  ^Os.,  first 
and  final,  payable  Nov.  8,  office  of  the  trustee,  William  C. 
Pezzack,  Public-buildings,  Penzance. 

Companies   Winding-up   Voluntarily. 

NEW  PROCESS  ELECTRIC  LAMP  COMPANY,  LTD.  W.  S. 
Deyes,  10,  Cook-street,  Liverpool,  Chartered  Accountant, 
appointed  liquidator.  Meeting  of  creditors  at  the  offices  of 
Simon  Jude  &  West,  10,  Cook-street,  Liverpool,  on  Friday, 
Nov.  11,  at  2.30  p.m.  Particulars  of  claims  to  the  liquidator 
by  Dec.  3. 

GUILDFORD  ELECTRICITY  SUPPLY  COMPANY,  LTD. 
B.  D.  Holroyd,  6  Great  Winchester-street,  Old  Broad-street, 
London,  E.G.  2,  appointed  liquidator. 


returned    to    the    Registry    if    satisfied    in    the   Court   books    within 

twenty-one  days.] 

BARRON,  Thomas  Roadhouse,  and  BARRON,  Ida  Gertrude  (his 

wife),  172,  Bracken-rnad,  Shiregreen,  Sheffield,  motor  electrician, 

£13  5s.  10.     Sept.  20. 
CLARKE,     E.     E.,     &     COMPANY,     Albert-road,     Morecambe, 

electrical  engineers.     £23  10s.  4d.     Sept.  21. 
COATES,    Edward,    9,    Nelson-villas,    Bath,    electrician.     £23    14s. 

Sept.  22. 
MARSHALL,   C.   E.,  6,  Emu-road,  Battersea,   electrical  engineer. 

£38  10s.  lid.     Sept.  20. 
MEARNS,     Albert,     8,     Kensington-street,     Bolton,     electrician. 

£11  19s.  6d.     Sept.  21. 
PERRINS,  Mr.   J.,  68,  Gower -street,  Birmingham,  electro  jilaler. 

£10  7s.  8d.     Sept.  20. 
ROWE,    Mr,    M.,    27,    Augusta-streeit,    Birmingham,    electro-plate 

manufacturer,  £15  5s.     Sept.  20. 
WALKER,  Alfred  Thomas,  jun.,  electrician  (and  others).     £12  3.s. 

Sept.  22. 
WHEELER,  Thos.  Charles,  and  WHEELER,  Jane  Ann  (his  wife), 

12,  Ramsey-street,  West  Hartlepool,  electrician.     £11  12s.  lOd. 

Sept.  21. 

Bills   of  Sale. 

[The  imdermentioned  information  is  from  the  Official  Registry. 
It  includes  Bills  of  Sale  registered  under  the  Act  of  1882  and  under 
the  Act  of  1878.  Both  kinds  require  registration  every  five  years. 
Up  to  the  date  the  information  was  obtained  it  was  registered 
as  given  below ;  but  payment  may  have  been  made  in  some  of  the 
cases,  although  no  notice  had  been  entered  on  the  Register.] 
CASHNELLA,     Joseph     Ewart,     Cheshunt     House.     High-sfreet, 

Cheshunt,  electrical  engineer.     Oct.  27.     £250. 
HIBBERT,   Francis   Harold,   117,   Kingsway,    Mortlake,   electrical 

engineer.     Oct.  25.     £70. 


Edinburgh   Gazette. 

M'KERLIE,  Jardine,  electrical  engineer  and  contractor,  195,  Crow- 
road,  Partick,  Glasgow,  and  residing  at  2,  Thornwood-drive, 
Partick,  Glasgow.  The  trustee  in  this  sequestration  announces 
a  meeting  of  creditors  within  the  chambers  of  Mackie  &  Clark, 
Chartered  Accountants,  124,  St.  Vincent-street,  Glasgow,  on 
Wednesday,  Nov.  16,  at  12  o'clock  noon,  t-o  consider  an  applica- 
tion for  his  discharge  as  trustee. 

The  firm  of  LAWFORD  ROSS  &  WHITE,  mechanical  and  electrical 
engineers,  108,  Woodlands-road,  Glasgow,  has  been  dissolved 
as  from  Oct.  17,  1921.  by  the  retiral  of  Reginald  Lawford 
Ross.  William  Wilson  White  will  continue  the  business,  and 
will  collect  all  accounts  due  to,  and  discharge  ^11  the  liabilities 
of,  the  firm. 

TAYLOR,  E.S.,  electrical  engineer,  Dawson's-building,  Stenhouse- 
muir,  Larbert.  The  trustee  in  this  sequestration  intimates  that 
a  first  and  final  dividend  will  be  paid  within  the  chambers  of 
MacLean,  Gardner  &  Aiton,  C.A.,  115,  St.  Vincent-street. 
Glasgow,  on  Thursday,  Dec.  15. 


Mortgages    and   Charges   on   Limited   Companies. 

[Note. — The  Companies  Act  of  1908  provides  that  every  Mort- 
gage or  Charge,  as  described  therein,  created  by  a  Company  after 
the  commencement  of  the  Act,  shall  be  registered  withm  21  days 
after  its  creation,  otherwise  it  shall  be  void  against  the  liquidator 
and  any  creditor.  The  Act  also  provides  that  every  Company 
shall,  in  making  its  annual  Summary  under  the  Compajiies  Act, 
specify  the  total  amount  of  debt  due  from  the  Company  in  respect 
of  all"  Mortgages  or  Charges  which  would,  if  created  after  the 
commencement  of  the  Act,  require  registration.  The  following 
Mortgages  and  Charges  have  been  so  registered.  In  each  case  the 
total  debt  prior  to  the  present  creation,  as  specified  in  the  last 
available  Annual  Summary,  is  also  given — marked  with  an  * — 
followed  by  the  date  of  the  Summary,  but  such  total  may  have  been 
reduced  since  such  date.] 

FULLER'S  UNITED  ELECTRIC  WORKS,  LTD.,  Chadwell 
Heath.  Registered  Oct.  22,  £150  000  deb.,  to  National  Bank  of 
Scotland,  Ltd.  ;  general  charge.  *  Nil.  Aug.  12,  1921. 
SWIFT  ELECTRICAL  LTD.,  London,  W.  Registered  Oct.  19, 
£800  deb.,  to  J.  H.  Butler,  9f  94,  Woodland-gardens,  N., 
merchant ;  general  charge.     *  Nil.     April  19,  1921. 

Reduction   of  Capital. 

COMPANIA  DE  ELECTRICIDAD  DE  LA  PROVINCIA  DE 
BUENOS  AIRES  (Limited  and  reduced).  A  petition  was.  on 
Oct.  12.  presented  for  confirming  the  proposed  reduction  of  the 
capital  of  the  above-named  company  from  £825  000  to  £562  500. 
and  is  to  be  heard  on  Tuesday,  Nov.  15.  Ashurst,  Morris, 
Crisp  &  Co.,  17  Throgmorton-avenue,  London.  E.G.,  solicitors 
for  the  company. 


County   Court  Judgments. 

[Note. — The  publication  of  extracts  from  the  "  Registry  of 
County  Court  Judgments  "  does  not  imply  inability  to  pay  on  the 
part  of  the  persons  named.  Many  of  the  judgments  may  have 
been  settled  between  the  parties  or  paid.  Registered  judgments 
are  not  necessarily  for  debts.  They  may  be  for  actions.  But  the 
Uegistry    makes    no    distinction    of    the   cases.      Judgments    are   not 


Benn   Brothers'   Journals. 

Some  Fe.attoes  of  the  Current  Issi-es. 

'■  The  Cabinet  Maker  "  ;  "  Furniture  at  the  Metropolitan  Museum 
of  Art  "  ;  "  Washington  Relics  in  Sulgrave  Manor." 

■'  Chemical  Age  "  :  ''  Theories  of  the  Oppau  Explosion  "  ;  Physio- 
logical Value  of  Hydrogenated  Oils  "  ;  and  "  British  Association  of 
Chemists  Annual  Meeting." 

'■  Farm  and  Home  "  :  "The  Cow  at  the  Dairy  Show,"  by  Prof. 
Jan-.es  Long  ;"  Varieties  of  'Wheat";  and  "Handy  Tools  for 
Pruning." 

"  The  Fruit  Grower  "  (Imperial  Fruit  Show  Number)  :  Descrip- 
tive account  of  the  fruit  exhibits  and  trade  stands,  with  illustrations, 
and  list  of  awards. 

"  Gardening  Illustrated  "  :  "  Colour  Arrangement  in  the 
Garden";  "A  Well-planted  Rock  Tank"  (illustrated);  and 
"  Frames,  Boilers  and  Shading  for  Greenhouses." 

"  'The  Gas  World  "  ;  "  Coke  Oven  Managers  discuss  the  use  of 
Silica  Brick  "  ;  "  Supply  of  Benzole  for  Motors  "  ;  and  Coke  for 
Motor  Vehicles." 

"  Hardware  Trade  Journal  "  :  "  Stock-taking  and  Stock-scrap- 
ping "  ;  "The  Effect  of  Lead  in  Gun  Meital  " ;  and  "Retail 
.Advertising  "  (continued). 
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Patent  Record. 

SPECIFICATIONS    I'lBMSUED. 
riu  lulloinng  abtlnut  tram  lonu  of    tM  tptcificaliom    recently  publizhed  have 
titm  tptdaUy  complied  by  Mkssks.  Mewblks,  Ellis  4  Co.,  Chartered  Patmt 
AgmU,  7"  and  7J,  Cluuicfrylane,  London.  IF.C. 

CoiiPLrre  SpicinciTioMB. 
lay  7(10  Feiut,    E.    T.     Combined    liBUtiujr    iind   iRnition   dyniimo   electric 

machines.     (6/2   IS.)  „        c.  it  •■ 

H1344  De    Forest   Radio   Telephonk   &   Teleuhapb    Co.    Self-supportmu 

electric  coils.     14^4;  19.1  ....         ,  ,     .  ■ 

15'6J4  Fekat     E     T.     Combined    liKliting    iind    lunilion    dyniimo   clectnc 

mlchim^        15.10,19.1     (Patent   of    Addition    139  780.) 
15JI75  Heurma.ss.    H.     M.inufacture    of    electrical    collectors,    conimuta- 

tors.  controllers,  interrupters,  or  the  like.     (29/10/19.) 
15i;065  Westers    Electric   Co..    Ltd.    Telephone    systems.     (31/12/19.) 
157  118  SiEUE.ss  i  Halsk  Akt.  Ges.     Mercury  vapour  jet  pumps  with  arc. 

The  mercury  vapour  contained  in  the  condensation  space  of  the 
pump  flows  back  to  the  electrodes,  the  latter  consisting  of  two 
receptacles  filled  with  mercury  which  receptacles  are  arranged 
relatively  to  one  another  in  such  a  manner  that  the  mercury  can 
flow  from  one  receptacle  into  the  other  m         * 

lG2  6fil  Pate.st-Tkeuhasd-Ges.    fIr    Elektrische  Glchlampen.    Tungsten 

arc  lamus.     (28/4/ 20.)  _  ...         ,. 

166  869  Ferranti.  S.  Z.,  de  Wall,  G..  &  Ferranti.  Ltd.  Alternating 
current    electricity    meters.     (17/1/20.)     Divided    application    on 

166  870  V^rI^'ti.  S.  Z..  de  Wall.  G..  &  Ferranti.  Ltd.  Direct  current 
electricity  meters  of  the  mercury-motor  typs.  (17/1/20.)  Divided 
application  on  166 133.  ,  ,  j    ■    *         i 

166  913  JtATUiEtT.  G.  A.  Electric  valve  or  lamp  relay  and  mtervalve 
transformer.     <3;6/20.)  „,     ,  .  ■  ..  /i^/i/n  \ 

166  914  Lo.sGBOTTOM,  B..  &  CREE.vHALon,  E.  Electric  welding.  (14/1/14.) 
iCok-nate  Application.  21745/20.) 

1661118  TiHKER.  J.   B.     Electric  switches.     (21/10/20.) 

166  940  EccLES.   W.  H.     Electric  relays.     (17/4/20.) 

166951  -VfJiLE.  J.     Electro-magnets.     (22/4/20.) 

li»958  Cbaxdler.      C.      K.       Wireless      direction      finding      apparatus. 

166  968  BiiiTisH  ' Thomson-Houston  Co..  IiTD.  (General  Electric  Co.). 
Protective  devices  for  electric  apparatus.  (24/4/20.) 
A  thermal  protective  device  for  electrical  apparatus  adapted  to 
be  healed  by  all  or  a  proportionate  part  of  the  current  flowing  in 
the  circuit  of  the  apparatus,  the  sai  <  device  being  provided  with 
thermally  related  elements  having  dillercnt  thermal  characteristics 
which  cooperate  to  produce  a  resultant  thermal  characteristic  the 
same  as  that  of  the  apparatus  to  be  protected,  and  to  cause  opening 
or  regulating  of  the  circuit  when  the  temperature  in  any  part  of  the 
appartus  reaches  a  critical  value  under  all  conditions  and  values  of 

166  970  Si-LLIVAS.  H.  W.  Duplex  and  the  like  telegraphic  systems. 
(24/4/20.)     (Cognate  Application  6810/21.). 

166  985  Howell.  G.     Sparking  plugs.     (27/4/20.) 

167  001  Shjitlewortu.   W.   E.     Holders  or  fittings  for  incandescent   and 

like  laraos.     (30/4/20.) 
167  011  UAIL1.-.1;.   M.   J..   &   Manchester,   W.    Electric   tumbler  switches. 

(6/5;20.) 
167  014  Chapman.   W.   H.     Mean^  for  drying  ink  and  discharging  electri- 
city  in  printing.     *7/5/20.) 
167  018  Wriuht.   G.   M.     Radiogoniumeteis  esi-ecially  suitable  for  use  in 

wireless   direction  finding.     (12/5/20.) 
167  019  Baker,  R.  H..  cfc  Parsons,  C.  W.     Electric  switches.     (15/5/20.) 
167  027  FisK.  A.     1- lectric  bells  or  similar  apparatus.     (20/5/20.) 
1610-19  British    TuoM.soN-HonSTON    Co..    Ltd.     (General    Electric    Co.). 
Electric  generating  systems.     (15/6/20.) 

APPLICATIONS   FOE  PATENTS 
JmiE  3. 
15  380  KoBiNSON.     Relays. 
15  401  Tempisi.     Junction  box  for  electric  mains  and  protecting  cover  for 

terminals.     (9/6/20,  Italy.) 
15  4(J2  Tempisi.     Fuse-lx<x  safety  plug  for  low  voltage  cable  installations. 

16/3/21.  Italy.) 
15  430  B.  T.-H.  Co.   (G.  E.  Co.).     Electric  switch  operating  mechanism. 
15  431  B.  T.-H.  Co.  (G.  E.  Co.).     Contact  fingers. 

15  435  Alloy    Weldihq    Processes.   Ltd.    &   Jones.      Electrodes 

rods,  and  eoldenng  sticks. 

16  440  Bertiiesod.     Radio-telegraphic     transmitting     stations. 

France.) 

15  446  Creed.    Telegraph  systems. 
15  447  RioBY.     Arc  lamps. 
15  469  Naamlooze   Vesoots  Elec.   Maatschappij   ElectRostroom.    Joining 

insulated  conductors.     (20/12/20.  Holland.) 
15  460  Automatic    Telkphone    Makufacturing     Co.    Telephone    systems. 

130,  6/20,  U.S.) 
15  461  Automatic    Telephone    Manufactuuing    Co.     Telephone    systems. 

(17/6/20.  U.S.) 

June  4. 
15  462  Richards.    Signalling  systems   for  use   with   electric  staff  system 

on  railways. 
15  495  Lea.     Electrically   indicating   combined  effect  of  two  independent 

measuring;  factors  or  elements. 
15  520  B.  T.-H.  Co.  (G.  E.  Co.).     Electric  measuring  instruments. 
15  521  B.  T.-H.  Co.   (G.  E.  Coj.     Switch  contact  fingers. 

15  5.')2  Gresham  &  Suluvan.     Electric  heating  elements. 

June  0,  1921. 

16  543  Midland  Electric  Mfg.  Co.  &  Barber.     Switches  and  fuses. 

15  587  Kisg.     Cutters  for   removing  insulation  from  electric  wires. 

lo  591  Metropohtas-Vickers  Electrical  Co.  Motor  control  systems. 
(9/6'20,    U.S.) 

16  607  Seball.     X-ray  tubes. 

15  618  Melleush-Jackson  (Bassard  Railway  Signal  Corp.).     Electric  flash- 
ing apparatus. 
15  G25  Bowie.     Tidal    hydro-electric   engine. 
,^,„,  „  June  7,  1921. 

15  631  Greenwood  it  Batley  &  Clougb.    Electric  locomotives. 

15  645BOSCH     (R)    Akt -Ges.       Magneto-electric     machines.        (7/6/20. 

Germany.) 

16  649  Moon.     Electric  connections. 

16  670KRCPP  (F.)  Akt.-Ge8.  Electro-magnetic  chucking  device. 
(24/7/20.  Germany.) 

15  722  Balducci.  Multiple  electro-mechanical  relay  for  equilibrated  poly- 
phase circu.ts 

}5  737  B.  T.-H.  Co.   (G.  E.  Co.).     Power  plants. 

IS  i46  Austen.    Electric  water  heater. 

,r  -,.   r,  June  8,  1921. 

15  i54  Bowes  Sc  Pratt.     Bowls  for  reflected  lighting. 
75»       wii  &  Henderson.    Automatic  \oltage  selector 


15  782  Smith.    Electric  heating  appliance. 

15  805  SvKES.     Ele'.-tro-inagnetic   ii|  parntus   for   recording   sound. 

15  811  James.     Tiiiie-coiitrolled   switch-openiting  devices. 

15  823  Methopolitas-Vukeiis   Electrical   Co.     insulators.     (7/7/20.   U.S.) 

15  826  Drennan.     Eleitric   cables   as  conductors. 

15  827  Akt.    Ces.    B'iown,    Boveki    et    Cie.    Cooling  apparatus  for  oil 


transformers.     (9/12/20,  Switzerland.) 
15  838  Western    Electric    Co.     Automatic    telegraph    systems. 


(1/7/20, 


,    welding 

(14/9/20. 


15  846  B.  T.-H.  Co.  (G.  E.  Co.)      Combined  plug  receptacles  and  switches. 
15  860  SCBiiwiNG.     Illuminated  Advertising  devices,  &c. 

June  9,  1921. 
15  869  Smith    Whitehead  &  Vakley,    Electro-magnetic  stop  motions   for 
textile  machinery. 

15  886  Murphy.     Ignition  commutators. 

16  891  Humphry.     Apparatus  for  recording  and  checking  telephone  calls. 
16911  Krupp      iV.)      Akt.-Ces.        Electro-magnetic      chucking      devices. 

(26/7/20.  Cerniany.) 

15  917  Cottan  &  RiissKLL.     Piezoelectric  devices. 

16  927  &  15  928  Feukasti  &  Wall.    Alternating  current  meters,  &c. 
16  932  Ferranti.     Direct  current  meters  of  mercury  motor  type. 

15  390  Suchostaweu.     Generator. 

16  940  Dawson   &   Pawdry.    Suspension   device   for   overhead    cunductnr 

wires  for  electric  railways,  &c. 
15  978  Moss.     Enclosed  electric  cartridge  fuse. 

June  10,  1921. 
15  988  Phillips.    Turbo-generator  for  road  vehicles. 

15  990  British    Insulated    &    Helsby    Cables,   Ltd,   Leicester,  &  Cole. 
Fitting  for  clamping  and  connecting  cables,  &c. 

15  995  Holmes.     Appliance    for    reflecting    electric    arc    of   kinematogiiiph 

tamji  on  a  screen,  &c. 

16  000  Rogers.     Magnetic  regulator  for  clock  mechanisms.  &c. 

16  003  Drake  &  Kirk.     Brush  holders  in  dynamo-electric  machinery 

16  009  Handlev.     Electric  fuses  and  fuse  boards. 

16  010  Handlev.     Electric  terminals. 

16  Oil  Handlev.    Electric  switches. 

16  030  Brown.     Junction  box  for  inter-communication  telephone  systems. 

16  034  &  16  035  Hyde.     Incandescent  lamps. 

16  030  Baerlocheu.     Liquid   electric  motor  starter. 

16  037  Western    Electric    Co.    &    Polinkowsky.      Teleplione    exchange 

systems. 
16  047  RuELLAND.     Electric  irons. 
16  062  B.  T.-H.  Co.   (G.  E.  Co.).    Flow  meters. 
16  065  Garde.    Switches  and  switch  holders. 

June  11.  1921. 
16121  Automatic    Telephone    Mfg.    Co.     Apparatus    for    use    with    train 

control  systems. 
16148  Dureloo.     Ltd.,     Craig    &    Pearson.       Electrolytic    treatment    of 

metalliferous  materials  containing  tungsten  or  molybdenum. 
16  166  Eastern  Telegraph  Co.  &  Peunet.     Electric  signalling. 

June  13,  1921. 
16  194  Bailey.  Bowls  for  reflected  lighting. 
16  205  B.1EBRE.     Resistance    for    regulating    candle-power    of    incandescent 

lamps. 
16  221  Genese.     Accumulators. 
16  230  Cohen  &,  Nies.    Electric  lighting  device. 
16  243  B.  T.-H.  Co.  &  Clough.    Electric  motors. 

16  271  WoLVEKAMP.     Interference  tubes   for   phonograph.',    and   telephones. 
16  272  Creed.     Speed  governors  for  motors. 
16  283  Whi.stlecraft.     Electric  calling  devices, 
16  290  Kando.     Alternating   current   power-transmission   plants. 


Prices  of  Metals,  Chemicals,  &c. 

TPBSUAY,   Nov.   1. 

Copper —  Price.             Inc.             Dec. 

Best  selected                 par  ton  £0(1  1 .5    0          —              5    0 

Electro  Wirobars      . .        „  £7  1    10     0           —                 — 

H.C.  wire,  basis per  lb.  Os.     1 1  jd.         —                 — 

Sheet „  Oa.     lOJd.         —                  — 

Phosphor  Bronze  Wire  {Telephone) — 
Phosphor-bronze 

wire,  basis „  Is.     S\d,        —                — 

Brass  60/40— 

Rod,  basis Os.     8d.         —                — 

Sheet,  basis Os.   10}d.         —                 — 

Wire,  basis Os.   11  Jd.         —                  — 

Pig  Iron — 

Cleveland  Warrants  .    per  ton  £0  10     0           —                 — 
Galvanised        steel 

wire,  basis  8  SWG          „  £23    0    0          —                — 

Lead  Pig— 

English £2.'5    0    0          —                — :} 

Foreign  or  Colonial  . .        „  £24     0     0           —               2     (i 

Tin- 
Ingot      £I5(i    I.T     0           —           '    10      0 

Wire,  basis    per  lb.  2s.  I|d.      —                 Jd. 

Salammoniac. — Per  cwt.  65s.-00».  Copper  SiUphalc.—Fer  ton  £30. 

Su/pAur  (Flowers). — Ton  £13.  Boric   Acid  (Crystals) — Per    ton 

„       (Roll-Brimstone). — Per  ton  £65. 

£13.  Sodium  Bichromate. — Per  lb.  CJd. 

Sulphuric  /IciW  (Pyrites,  168°). —  Sodium  Chlorate. — Perlb.  4^d. 
Per  ton,  £9  IVs.  6d. 
Rubber. — Para  fine,  la.  2d.  ;  plantation  1st  latex,  9Jd.  to  lOd.  lb. 
The  metal  prioea  aie  supplied  by  British  Insulated  &  Uelsby  Cables, 

Ltd. 
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1861—1921. 


This  week  our  sj^aoe  i.-s  mainly  devoted  to  the  celebration 
of  &a  event.  On  November  9,  1861,  the  first  issue  of  The 
Electrician  was  published,  and  it  is  therefore  only  in 
accordance  with  the  fitness  of  things  that  the  passing  of 
these  sixty  years  in  the  life  of  a  technical  joiu-nal  should 
be  marked  in  some  suitable  way.  No  more  suitable  way 
can  be  found  than  by  sketching  the  development  which 
has  taken  place  in  the  electrical  industry  and  the  part  The 
ELECTRiciA>f  has  played  in  that  development. 

A   Tradition    with    Disadvantages. 

For  some  reason  or  other  there  is  more  virtue  in.  the 
periods  of  fifty  and  sixty  years  than  in  forty  or  seventy,  or 
even  in  eighty  or  ninety.  But  for  us,  in  this  instance,  the 
tradition  is  not  without  its  disadvantages.  If,  as  we  have 
done  many  times  during  the  past  few  weeks  in  the  intervals 
of  other  duties,  y/e  reverse  the  time-machine  and  project 
ourselves  back  into  1861  so  as  to  maJie  that  date  a  starting 
point  in  a  survey  of  electrical  progress,  we  find  not  only 
that  we  have  gone  back  into  the  dim  twilight  ages,  but 
that  we  have  pas-sed  beyond  the  creation.  In  those  days, 
to  employ  a  cliche,  electricity  was  not  even  in  its  infancy. 
As  we  know  it  to-day,  it.  had  scarcely  succeeded  in  being 
born.  A  stoiy  is  told  of  a  traveller  who  wrote  a  book  on 
Iceland.  One  chapter  was  headed  :  "  Snakes  in  Iceland." 
The  contents  ran:  "There  are  no  snakes  in  Iceland." 
That  very  aptly  reipresents  the  condition  of  electrical 
engineering  in  1861. 

An    Epoch-Making   Report. 

The  self-denying  ordinance  that  the  Diamond  Jubilee  of 
The  Electrician  should  be  celebrated  by  epitomising  the 
state  of  electrical  knowledge  and  development  in  1861  and 
of  showing  both  directly  and  by  inference  the  effect  that 
knowledge  and  development  have  had  on  subsequent  pro- 


gres.s  naturally  rales  out  much  that  is  of  great  interest 
and  value  that  might  well  be  written.  It  rules  out  all  the 
vast  field  of  electricity  supply  for  lighting,  power  and 
other  purposes.  The  fundamental  work  of  Faraday  had 
been  accomplished,  it  is  true,  but  the  wide-spreading 
practical  applications  of  his  discoveries  were  as  yet  experi- 
ments in  the  laboratories  of  Wilde,  Siemens  and 
Paccinotti.  In  another  field  the  failure  of  the  Atlantic 
cable  had  turned  the  clear,  penetrating  intellect  of 
Kelvin  to  the  problems  of  electrical  transmission,  and 
the  work  which  he  and  others  performed  for  the  Atlantic 
Cable  Committee  is  not  only  of  outstanding  scientific  value, 
but  must  be  unique  in  the  history  of  Government  com- 
missions. ITie  mathematical  investigations  of  Kelvin, 
Clerk  Maxwell,  Stokes,  Rayleigh  and,  may  we  add, 
Heaviside  without  undue  self-praise,  and  their  profound 
effect  on  the  development  of  wireless  telegi'aphy  had  not 
been  begun.  In  1861  capital  stations,  three-phase  trans- 
mission, even  Electricity  Commissioners  would  have  seemed 
phantasies  before  which  Shahrazade's  stories  would  have 
paled.  In  1861  there  was  no  electrical  legislation  limiting 
and  curbing  enterprise.  These  were,  indeed,  the  dim,  dim 
daysi  of  the  industry. 

Nevertheless,  all  was  not.  stagnant.  Indeed,  in  many 
ways  the  electrical  (or,  more  accurately,  the  telegraph) 
industry  was  vibrant  with  energy.  Some  90  000  miles  of 
land  lines  existed  under  private  control,  and  there  were 
also  some  11  000  miles  of  submarine  cablesi — not  all 
British — laid,  only  about  3  000  miles  of  which  were  in 
working  order.  On  the  principle  that  mistakes  are  more 
important  than  successes,  the  outstanding  feature  of  those 
days  was  the  Committee  that  was  sitting  upon  the  break- 
down of  the  fir.st  Atlantic  cable,  and  upon  whose  findings 
Mr.  G.  L.  Addenbrooke  so  interestingly  comments  on 
another  page  of  this  issue. 
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The  Genesis  of  "  The  Electrician." 

In  thos©  days  of  twilight,  even  of  false  dawn,  The 
Electrician  was  started.  If  we  search  for  the  reason  of 
itA  inauguration  we  find  it  in  the  need  of  those  working  at 
the  growing  applications  of  electricity  for  a  journal  of  their 
own.  This  neetl,  we  are  told  in  the  first  issue,  rendered 
the  establishment  of  a  technical  journal  "  almost  a 
necessity."  In  other  words,  electricity  was  beginning  its 
alow  metamorphosis  from  a  science  into  an  industry,  and 
one  of  the  first  signs  of  this  great  change  was  to  be  found 
ill  the  realisation  that  neither  the  purely  scientific  journals 
nor  the  daily  Press  dealt  fairly  with  electrical  progress. 
In  «jme  ways,  therefore,  matters  have  not  much  changed 
since  1861.  It  may  be  added  that  this  metamorphosis  has 
been  going  on  ever  since.  At  first  the  chaaige  was  of  a 
glacier-like  slowness,  but  the  pace  has  gradually  been 
accelerating  until  The  Electrician,  whose  first  love  was, 
as  it  has  always  been,  technology,  is  being  forced  to  give 
more  and  more  space  to  economics  and  commercial 
matters,  because  it  is  in  those  matters  with  which  the 
majority  of  ita  readers  are  becoming  increasingly  concerned. 


A   Clearing'House   of  Ideas. 

A  JOURNAL  which  professes  to  cater,  and  succeeds,  how- 
ever feebly,  iu  catering,  for  an  industry  whose  ramifications 
are  as  wide  as  those  of  the  electrical  industry,  must,  above 
all  things,  be  a  clearing  house  of  ideas,  thoughts  and 
deeds.  That  is  a  great  function,  and  a.  very  responsible 
function.  During  the  long  time  it  has  been  the  aim  of 
The  Electrician  to  perform  that  function  not  without 
some  share  of  success.  It  may  be  that  The  Electrician, 
to  give  j>er&onal  attributes  to  the  inanimate,  has  often 
fallen  into  error,  that  it  has  allowed  others  to  publish 
misleading  statements  in  its  columns,  that  it  has  often 
been  forced  to  change  definitely  expressed  opinions  that 
have  shown  ignorance  of  what  it  ought  to  have 
known.  And  it  can  only  plead  in  extenuation  that  those 
responsible  for  its  conduct  have  had  to  wield  the  pen  of  a 
pontifE  with  the  brains  of  human  beings,  and  that,  given 
such  an  ill-assorted  selection  of  equipment  and  driving 
force,  the  efficiency  cannot  fail  to  bo  low.  But  even  this 
low  efiiciency  has  its  uses,  for  by  the  clash  of  ideas  and 
the  publication  of  varying  opinions  progress  cannot  fail 
to  be  made,  or,  in  a  pregnant  phraee  that  appears  in  the 
first  volume  of  The  Electrician:  "  One  of  the  first 
qualifications  for  science  is  a  continual  reservation  of  the 
possibility  of  misconception  in  regard  to  the  conclusions  we 
arrive  at." 

Helping   the   Student. 

The  Elkctrician  has,  indeed,  always  aimed  at  meeting 
the  requirements  "  of  the  student  in  a  field  of  knowledge 
which  is  every  day  being  extended,  and  which  is,  in  all 
probability,  destined  to  solve  many  of  the  most  important 
problems  connecte<l  with  the  well-being  of  mankind."  We 
quote  our  isi?u©  of  November  9,  1861.  How  far  this  ideal 
has  been  attained  it  is  hardly  for  us  to  say,  but,  reading  the 
congratulatory  messages  from  eminent  electrical  engineers 
all  over  the  world,  we  feel  The  Electrician  ha.s  'not 
entirely  failed.  Not  one,  but  many  of  these  mes.sages,  men- 
tion the  constant  perusal  and  consultation  of  its  pages  as 
part  of  a  weekly  round  of  duties,  and  we  cannot  help  feel- 
ing impressed  and  more  than  a  little  touched  at  the 
influence  which  the  journal  has  been  able  to  exert  on  the 
development  and  trend  of  electrical  progresp. 


The  Journal    and   the    Industry. 

It  is,  however,  well  to  be  clear  on  one  point :  A  technical 
journal  can  have  little  direct  influence  on  either  persons  or 
industry.  Its  real — nay,  its  only — influence  is  indirect. 
It  has  its  genesis  in  the  thoughts  and  doings  of  all  sections 
of  the  industry  it  represents,  and  what  is  published  in  its 
pages  is  only  as  clear  a  reflection  as  it  is  possible  to  make 
of  those  thoughts  and  doing.?.  It  is  not  surprising,  then, 
that  the  file.v  of  The  Electrician  are  a  record  of  change. 
They  chronicle  the  rise  of  an  industry  to  an  eminence 
which  few  foresaw  and  none  prophesied  the  details.  In 
sixty  years  the  developments,  as  we  siiow  by  implication  in 
this  issue,  have  been  little  less  than  astounding.  But  the 
end  is  not  yet.  During  the  next  sixty  vears  progress  is 
not  likely  to  lag  behind  what  has  already  been  done,  and, 
though  few  of  us  now  working  in  the  electrical  industry 
will  be  living  to  see  that  day,  we  do  not  doubt  that  The 
Electrician  will  be  still  chronicling  and  commenting  on 
the  events  of  that  time.  The  way  towards  this  fresh  goal 
will  not  be  easy  either  for  the  industry  or  The  Electrician, 
but  we  do  not  doubt  that  the  goal  will  be  attained.  To 
traverse  the  way  is  hard  work,  but-  it  is  work  worth  doing, 
for,  to  quote  the  first  issue  once  more :  ' '  The  study  of 
electricity  possesses  much  that  is  admirably  adapted  to 
discipline  the  mind." 

Are   We   Building  Too   Well? 

Among  the  te<?hnical  points  made  by  Mr.  Highfield  in 
his  presidential  address  to  the  Institution  of  Electrical 
Engineers  last  week  was  the  important  one  that  electrical 
development  must  depend  on  cheap  transmission  and  upon 
the  production  of  apparatus  which,  though  capable  of  per- 
fonning  all  the  duties  for  which  it  is  designed,  is  marketed 
at  the  lowest  possible  price.  Attention,  Mr.  Highfield 
considers,  should  therefore  be  directed  to  the  means  of 
connecting  con.sumers'  apparatus  with  the  mains  and  to 
simplifying  the  design  of  switchgear  and  other  subsidiary 
plant,  even  if  this  has  to  be  done  at  the  expense  of  a 
certain  amount  of  security.  This  statement  opens  up  a 
wide  field  ol  argument.  It  is  axiomatic  that  we  must  place 
in  the  forefront  of  electrical  development  a  continuity  of 
supply  as  absolute  as  it  is  possible  to  make  it.  Nothing  in 
the  past — certainly  nothing  in  recent  years — has  so  helped 
the  progress  of  electricity  supply  as  the  certainty  that  it  is 
always  available  when  it  is  wanted  and  notliing  will  do 
more  harm  to  that  progress  than  any  falling  away  from 
this  high  ideal. 

The   Need   for   Greater   Knowledge. 

At  the  same  time,  we  agree  with  Mr.  Highfield  that 
much  apparatus  is  unduly  robust.  But  the  more  know- 
ledge wo  gain  of  the  materials  used  in  electrical  apparatus 
and  of  the  way  in  which  they  function  the  more  we  can 
reduce  the  margin  iu  our  designs  and,  at  the  same  time, 
reduce  cost  without  relinquishing  any  fraction  of  the 
security.  The  same  point  was  raised  in  another  way  by 
Colonel  Crompton  in  proposing  a  vote  of  thanks  to  Mr. 
Highfield.  He  said  that  a  great  deal  of  the  industrial 
failure  of  electrical  engineers  was  due  to  their  having 
made  their  a])])aratus  to  last  so  that  there  was  no  need  for 
renewals.  Without  taking  this  statement  too  strictly  at  ita 
face  value,  there  is  much  of  interest  in  his  further  point 
that  electrical  engineers  are  now  making  equipment  to 
supply  a  commodity  which  everyone  wants  and  which 
everybody  will  continue  to  require  in  ever-increasing 
quantities. 
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Selling   for   Consumption. 

It  is,  indeed,  from  tiiis  point  of  view  tiiat  the  future  of 
the  electrical  iudusti7  must  be  considered.  The  selling  of 
machinery  with  a  more  or  less  long  life  is,  though 
necessai-y,  bub  a  subsidiary  factor  in  our  future 
development.  What  we  ai-e  really  selling  ig  a  consumable 
commodity,  and  the  more  easy  and  cheap  we  can  make  its 
consumption  the  better  off  we  shall  be.  This  point  is 
emphasised  by  a  statement  in  Mr.  Highfield's  address 
that  the  greater  efficiency  of  electric  lamps  and  the  con- 
sequently smaller  demand  has  been  one  of  the  causes  of 
higher  charges  for  supply.  But  even  now  the  consumer 
in  apt  to  use  too  little  light  rather  than  too  much.  He 
should  therefore  be  encouraged  to  avail  himself  of  the 
higher  efficiency  of  light  production  to  obtain  better 
illumination  at  the  same  cost  rather  than  to  maintain  an 
inadequate  standard  of  lighting  on  his  present  small 
consiumption. 

The   West   Riding   (Aire   and   Calder)    District. 

The  decision  of  the  Electricity  Commissioners  upon  the 
schemes  put  forward  for  the  reorgaiusation  of  electricity 
supply  in  the  West  Biding  district,  though  a  compromise 
of  conflicting  interests  and  principles,  is  probably  the  best 
and  most  equitable  that  the  ciixumstances  and  facts  per- 
mit. After  confirming  the  district,  as  provisionally 
defined  with  some  slight  additions,  and  ordering  the  inter- 
connection of  seven  of  the  principal  generating  stations  in 
the  area,  the  Commissioners  have  come  to  the  conclusion 
that,  owing  to  its  natural  and  technical  advantages,  the 
proposed  Feriybridge  station  of  the  Yorkshire  Power 
Company  should  be  constructed  without  delay  and  linked 
up  with  the  int«rconiieicted  system. 

More   Co-operation   Necessary. 

It  will  be  remeimbered  that  at  the  local  inquii-y  two 
schemes  were  submitted  by  the  Conference  of  Local 
Authorities  and  by  the  Leeds  Corporation  respectively, 
while  certain  representations  were  made  by  the  Yorkshire 
Electric  Power  Company.  The  Commissioners  have  not 
found  any  of  the  schemes  acceptable,  but  have  divided 
the  district  into  two  areas,  one  of  which  will  be  supplied 
from  the  ijiterconnected  municipal  stations  and  the  other 
by  the  Power  Company  alone.  As  the  negotiations  for 
the  purchase  of  the  undertaking  of  the  Power  Company 
failed,  the  scheme  of  the  Conference  of  Local  Authorities 
is  not  feasible  and,  moreover,  as  the  Commissioners 
rightly  point  out,  the  much-needed  improvement  in 
the  supply  of  electricity  in  the  district  should  be  effected 
by  the  co-operation  of  all  the  authorised  undertakers  and 
authorities  in  the  district  and  by  mutual  assistance  under 
the  control  of  a  Joint  Electricity  Authority.  We  hope 
those  most  concerned  will  see  the  necessity  of  this  and 
direct  their  efforts  accordingly. 

Formation   of  a   Joint   Electricity   Authority. 

One  of  the  most  significant  of  the  Commissioners'  con- 
olu.sions  is  that  a  Joint  Electricity  Authority  shoidd  be 
formed  for  the  whole  district.  We  agree  that  such  an 
authority,  if  truly  representative  of  all  the  interests  in  a 
district  and  provided  there  are  clear-cut,  definite  principles 
upon  which  the  representation  on  it  is  based,  is  the  best 
means  of  securing  adequate  local  control  of  the  supply 
industry.  The  method  of  representation  adopted  by  the 
Commissioners  in  the  present  instance  is  therefore  of  special 
interest,  as  it  will  probably  form  a  precedent  for  similar 
cases  in  future.     We  notice  that  no  indication  is  given  of 


the  size  of  the  proposed  authority,  but  each  of  the  four 
leading  municipal  undertakings  (Bradford,  Halifax, 
Huddersfield  and  Leed.s)  are  allowed  separate  representa- 
tion, and  provision  is  also  made  for  the  joint  representa- 
tion of  nine  smaller  boroughs,  and  urban  council  under- 
takings and  also  of  local  authorities  poases,sing  purchase 
rights. 

The    Representation   of   Interests. 

Further,  there  is  to  be  representation  of  the  West 
Riding  County  Council,  acting  on  their  own  behalf  and  on 
behalf  of  urban  and  rural  councils  not  owning  undertakings 
and  in  whcse  districts  there  are  no  authorised  distributors, 
and  of  the  Power  Company,  as  well  as  joint  representation 
of  companies  owning  authorised  undertakings  and  of  the 
railway  companies.  Thus  there  will  be  eight  classes  or 
interests  represented  on  the  Authority.  If  these 
suggestions  as  to  the  constitution  of  the  Joint  Authority 
are  adopted  generally  it  will  settle  some  disputed  points 
as  to  the  character  of  the  interests  to  be  represented,  and 
should  malce  it  easier  to  carry  on  negotiations  for  the 
reorganisation  of  the  industry  in  other  areas. 

Powers   of   the  Joint   Authority. 

TliouGH  the  district  has  been  divided  into  two,  the 
Joint  Authority  will,  nevertheless,  have  extensive  powers. 
It  will  control,  in  consultation  with  an  advisory  committee 
of  engineers,  the  working  of  the  interconnected  generating 
station,  and  pool  the  resailts  for  the  common  benefit  of  the 
local  authorities  supplied  ;  it  will  arrange  for  supplies  to 
or  from  the  Power  Company's  system,  and  will  give  effect 
to  a  scheme,  which  is  to  be  prepared,  for  the  most  efficient 
use  of  existing  generating  plant  and  for  providing  trans- 
mission lines  in  that  portion  of  the  district  which  is  to  be 
supplied  from  the  interconnecteid  municipal  stations. 
Certain  adjustments  of  ai-eas  will  have  to  be  made,  and  the 
Power  Company,  or  its  subsidiary  (the  Electrical  Distribu- 
tion of  Yorkshire),  will  have  distribution  rights  in  all  areas 
not  within  the  supply  areas  of  authoi-ised  distributors, 
subject  to  the  purchase  provisions  of  the  Electric  Lighting 
Act,  1888,  and  other  conditions.  The  Joint  Authority, 
acting  with  the  Power  Company,  must  also  submit  within 
two  years  proposals  for  a  system  of  distribution  in  these 
areas  which  are  not  within  the  areas  of  supply  of 
authorised  distributors  where  there  is  a  reasonable 
prospect  of  such  supply  being  remunerative. 

Financial  Powers. 

Of  course,  the  financial  powers  which  will  be  conferred 
upon  the  authority  will  depend  upon  the  enactment  of  a 
further  Electricity  (Supply)  Bill.  This  is  the  only  doubt- 
ful thing  in  the  scheme.  On  the  assumption,  however, 
thati  such  a  measure  will  be  passed,  the  preliminaries  for 
the  formation  of  the  authority  can  be  prejjared  at  once,  so 
that  everything  will  be  in  readiness  for  the  full  exercise  of 
its  powers  when  that  is  legally  permitted.  It  will  be  seen 
that  the  Commissioners  have  adopted  an  ingenious  method 
of  dividing  the  powei-s  and  duties  of  authorised  undertakers 
between  the  municipal  authorities  and  the  Power  Company, 
an  arrangement  which  should  effect  a  great  improvement 
in  the  existing  supply  organisation  in  the  district  at  a 
comparatively  small  public  expenditure. 

Motor   Headlights. 

Motorists  have  been  waiting  with  some  curiosity  for 
the  results  of  the  deliberations  of  the  Departmental 
(M.O.T.)  Committee  on  Lights  on  Vehicles.  Two  interim 
Reports  were  issued  in  1920.     The  tliird  Report,  which  13 
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now  available,  enters  more  fiiJly  into  the  problem  of  avoid- 
ing dazzle,  which,  it  is  remarked,  can  scarcely  be  completely 
eliminated  in  all  circumstances.  Experts,  in  fact,  recognise 
the  necesfity  for  compromise  between  the  requirements  of 
the  driver,  who  needs  a  powerful  beam,  and  those  of  other 
users  of  the  road,  who  are  apt  to  be  dazzled  by  its  brilliance. 

A   Specification   of  Glare. 

The  Committee  has  formulated  a  specification,  which  is 
presented  in  an  appendix.  The  essential  points  in  this 
document  are  a  minimum  range  of  foi-ward  illumination  of 
150  ft.  and  a  maximum  of  300  ft.  (judged  by  the  R.A.C. 
standard  disc,  which  is  described),  a  minimum  width  of 
30  ft.  and  a  maximum  height  of  4  ft.  above  the  ground, 
and  tJiat  tlie  lower  edge  of  the  beam  must  impinge  on 
the  road  not  more  than  50  ft.  in  front  of  headlight. 
Freedom  from  dark  patches  and  reasonably  uniform 
illumination  or  good  gradation  are  also  required.  These 
conditions  refer  to  the  main  driving  beam,  but  conditions 
which  have  to  be  fulfilled  by  a  field  of  diffused  light  are 
also  specified.  It  is  explained^  however,  that  this 
specification  is  given  for  the  guidance  of  manufacturers  and 
motorists  only,  and  is  not  to  be  regarded  as  a  basis  for 
legal  regulations.  Although  over  100  devices  were 
tested,  some  quite  promising,  none  exactly  fulfilled  the 
specified  requirements.  So  far  as  regulations  are  con- 
cerned, the  Committee  contents  itself  with  two  general 
clauses  specifying  that  the  headlight  shall  not  give  a  range 
of  forward  illumination  in  excess  of  150  ft.  at  any  point 
more  than  4  ft.  above  the  ground,  and  that  the  front  of 
the  headlight  viewed  from  any  point  more  than  4  ft.  above 
the  ground  is  to  have  "  a  reasonably  soft  illumination 
throughout  ita  whole  surface  without  brilliant  lines  or 
points  of  light." 

Limiting   Glare. 

The  new  regulations  are  thus  dictated  by  a  desire  to 
limit  glare.  They  are  admittedly  couched  in  very  general 
terms,  but  it  is  proposed  that  devices  should  be  submitted 
to  testing  authorities,  who  will  Issue  certificates  of 
approval.  Other  remarks  refer  to  swivelling  lights  and  to 
inspection  lamps,  the  latter  being  sanctioned  provided  they 
are  not  used  when  the  car  is  in  motion.  We  notice  that 
the  view  is  expres-sed  in  some  quarters  that  the  proposed 
action  is  timid,  and  that  the  essentials  of  the  problem  have 
been  evaded.  On  the  other  hand,  the  problem  of 
enforcing  compliance  (which,  it  is  somewhat  pathetically 
remarked,  demands  the  co-operation  of  manufacturers  and 
motorists),  and  the  liability  of  hardship  in  re«^pect  of  the 
very  large  number  of  existing  headlights  in  use,  if  too 
drastic  regulations  were  adopted,  indicate  the  need  for 
caution.  No  regailation  requiring  a  minimum  power  in  the 
main  beam  is  proposed,  partly  in  view  of  the  large  number 
of  taxicabs,  operating  in  well-lighted  .streets  in  urban 
areas,  that  operate  with  oil  lamps.  However,  the  state- 
ment of  the  more  detailed  requirements  in  the  specification 
should  have  a  good  influence,  and  up-to-date  motorists  will 
doubtless  aim  at  compliance  with  these  rather  than  the 
less  exacting  official  regulations. 

Cheap  Power  for  Irish  Industry. 

Many  of  the  troubles  in  Ireland  at  the  moment  rest  on 
the  fact  that  it  is  an  agricultural  country  with  practically 
no  industries.  This  is  mainly  due  to  the  fact  that  coal 
hag  to  be  imported.  It  is,  however,  a  welcome  sign  to  see 
an  All-Ireland  Conference,  representative  of  every  party, 
has   been    discussing    tho   problem    of    the    economic   pro- 


duction of  power  for  Irish  industries  at  the  present  time. 
The  more  this  problem  is  discussed  and  understood  the 
better  for  Irishmen  and  the  better  for  civilisation  and  pro- 
gress. We  hope,  therefore,  that  those  who  attended  the 
Conference  will  not  be  content  with  academic  discussion, 
but  will  make  an  effort  to  carry  out  one  or  more  of  the 
suggestions  made  by  the  speakers.  For  instance,  Mr. 
ToMLiNSON  suggested  the  erection  of  a  standard  hydro- 
electric station  on  one  of  the  more  easily  developed  water- 
falls in  order  to  supply  electricity  in  bulk  to  four  or  five 
towns  within  measnrat)le  distance.  This  is  quite  feasible, 
and  would  give  a  fillip  to  electricity  supply  in  urban  and 
rural  areas.  We  also  learn  on  the  authority  of  the  Fuel 
Research  Board  that  the  Irish  peat  deposits  are  alone 
sufficient  to  meet  the  country's  power  requirements  for 
250  years,  and,  though  some  experimental  data  have  been 
collected  on  the  utilisation  of  peat,  little  practical  progress 
has  been  made.  We  hope,  therefore,  that  the  Conference 
will  endeavour  to  bring  to  fruition  a  work  that  will  do  more 
good  for  Ireland  than  political  agitation. 

Another   Argument   for   a   Trafiic   Authority. 

The  attempt  of  Lord  Ashfield  to  maJke  a  condition  of 
caiTying  out  an  extensive  scheme  of  electric  railway  develop- 
ment in  London  the  granting  of  a  monopoly  in  omnibus 
transport  to  tiie  L^nderground  interests  for  a  term  of  years 
has  failed,  the  Government  rightly  refusing  to  accept  the 
proposal.  Nevertheless,  we  are  glad  to  learn  that 
negotiations  with  regard  to  the  electrification  scheme 
proper  are  still  in  progress,  and  we  hope  that  they  will  be 
successful,  so  that  it  will  be  possible  shortly  to  put  the  work 
in  hand.  The  motor-omnibus  question  still,  however, 
remains,  and  it  is  obvious  that  things  cannot  be  left  in 
their  present  position,  for,  while  the  General  Omnibus 
Company  has  no  legal  monopoly,  its  operations  are 
virtually  uncontrolled  by  competition  or  otherwise.  The 
result  is  that  its  policy  is  too  often  directed  more  for  its 
own  good  than  that  of  the  public.  This  will  not  be  im- 
proved by  granting  a  monopoly,  but  is  rather  a  further  argu- 
ment for  the  formation  of  a  London  traffic  authority  which 
shall,  among  other  things,  regulat*  services  and  scale  of 
fares  for  all  forms  of  tran.sport. 

Utility   of  Joint   Industrial   Councils. 

A  STRIKING  example  of  the  good  work  that  can  be  per- 
formed by  Joint  Industrial  Councils  has  just  been  given  by 
the  councils  of  the  various  branches  of  the  electrical 
industry.  Though  there  is,  fortunately,  far  less  unem- 
ployment in  the  electrical  than  in  other  industries,  the 
Joint  Council  of  the  Cable  Makers  felt  justified  in  calling  a 
conference  of  the  whole  of  the  Whitley  Councils  and  of  the 
trade  and  commercial  associations  representing  the  entire 
industry  in  order  to  consider  the  subject  of  unemployment 
in  all  its  aspects.  The  outoome  of  the  conference  was  the 
preparation  of  a  valuable  memorandum,  representing  the 
unanimous  opinion  of  both  employers  and  employed,  which, 
as  stated  in  our  last  issue,  was  submitted  to  Sir  Alfred 
Mono,  as  Cliairman  of  the  Cabinet  Committee  upon 
Unemployment,  and  received  sympathetic  consideration  at 
his  hands.  This  is  the  first  occasion  on  which  the  Joint 
Industrial  Councils  of  any  industry  have  taken  concerted 
action  on  a  matter  wliich,  though  not  directly  connected 
with  the  wages  or  the  terras  of  emplojnnent,  is  yet  of  great 
importance  to  both  employers  and  workpeople,  and  its 
success  shows  to  what  excellent  purpose  these  new  industrial 
organisations  can  be  put. 
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Retrospect  and  Prospect. 

A  SPEECH  made  extempore  or  from  notes  has  the 
advantage  that  the  effort  required  from  the  speaker  for 
marshalling  his  thoughts  in  an  intelligible  foiin  generates 
energy,  which  usually  causes  what  he  says  to  be  trans- 
mitted to  his  hearers  with  sufficient  intensity  to  actuate 
their  receiving  equipment  to  a  greater  or  less  extent.  In 
a  lecture  delivered  from  a  written  manuscript  this 
creative  energy  has  been  expended  in  the  work  of 
preparation  and,  unless  the  speaker  ^s  a  first-rate  orator  or 
his  subject  is  more  than  usually  interesting,  the  matter, 
however  good,  may  fail  to  tune  any  answering  chords  in 
the  minds  of  his  audience.  On  the  other  hand,  when  an 
account  of  an  extempore  address  is  read,  phrases  and 
arguments  that  seemed  at  the  time  brilliant  tJiem  appear 
only  meretiieious,  while  the  good  qualities  of  the  written 
lecture  stand  out  more  clearly  on  eloper  i-tudy. 

An  Important  Gu!d!ng  Principle. 

The  sense  of  disappointment  which  some  felt  after  the 
delivery  of  Mr.  J.  S.  Highfiet.d's  presidential  address 
before  the  Institution  of  Electrical  Engineei-s  last  week 
should  not,  therefore,  deter  those  who  ai"e  interested  in  the 
progress  of  the  industry  from  making  further  study  of  its 
contents,  or  discourage  the  author  with  the  feelings  that 
his  suggestions  and  diagnosis  for  future  recovery  and 
present  ills  have  not  received  the  attention  they  deserve. 

Indeed,  we  heartily  recommend  that  further  study. 
The  canvas  is  broad  and  crowded  and  the  motive,  a-s  a 
re.sult,  a  little  obscure.  Nevertheless,  if  we  analyse  it 
sentence  by  sentence  and  paragraph  by  paragraph  an 
important  guiding  principle  may  be  discovered. 

Entering  on  a  New  Phase. 

In  more  ways  than  one  the  Institution  of  Electrical 
Engineers  has  entered  on  a  new  phase  in  its  career.  The 
outward  and  visible  signs  of  this  entry  are  the  granting  of 
a  Royal  Charter  and  the  acceptance  by  H.M.  the  King 
of  the  office  of  Patron.  The  new  status  thus  conferred 
should  allow  the  Institution  better  to  guard  the  interests 
of  its  members  and  more  authoritatively  to  put  forward 
their  views  on  legislative  and  public  matters  that  affect 
their  well-being.  And  with  these  views  and  desires  have 
occurred,  as  Mr.  Highfield  justly  points  out,  a  subtle 
change  of  outlook  during  the  last  few  years.  Almost 
again.<it  their  will  the  governing  body  of  the  Institution, 
both  collectively  and  individually,  have  been  forced  to  take 
more  oogni.sance  of  educational  and  industrial  matters. 
The  reasons  for  this  need  not  be  discussed ;  but  it 
naturally  follows  that  to  ensure  electrical  progress  these 
questions  must  be  dealt  with  and  decided,  if  |)ossible,  once 
and  for  all. 

Education — A  Cause  and  a   Remedy. 

A  considerable  portion  of  Mr.  Highfield'.s  address  is 
devoted  to  education,  both  as  a  cause  and  a  remedy  for 
present  discontent.  How,  in  a  word,  Mr.  Highfield  asks, 
can  we  make  work  more  interesting?  The  fault  for  the 
lack  of  interest  that  now  exists  does  not  altogether  lie  in 
remuneration,  nor  in  over-effort,  nor  in  the  unpleausant- 
ne-3  of  many  tasks,  nor  in  their  monotony.  The  remedy 
also  is  not  simple.  It  may  lie  in  team  work,  so  that  wind- 
ing coils  and  working  shifts  in  central  stations  may  become 
"as  though  they  were  ■■'almost  cricket";  or  it  may  lie 
in  the  inculcation  of  greater  skill  into  the  hands  of  the 
operatives. 


The   Human   Being  a   Machine   No   Longer. 

We  agree  with  ]Mr.  Highfield  that  our  present  system 
of  education  is  at  fault  in  that  it  pays  too  much  attention 
to  the  training  of  brain  and  not  enough  to  training  of  the 
hand.  And,  at'  the  .same  time — and  here  the  electrical 
industry  cannot  fail  to  be  of  the  greatest  help^means 
must  be  found  of  getting  rid  of  the  use  of  the  human 
being  as  a  machine  and  of  employing  him  as  little  as 
possible  on  certain  unpleasant  tasks  which  are  necessary  to 
health  and  civilisation.  The  early  masons  who  laboriously 
carved  the  architraves  and  choir  seats  in  our  great 
cathedrals  enjoyed  their  work,  as  the  results  amply  show. 
Even  to-day  the  skilled  silver.smith  works  as  if  he  loved  it. 
Cannot  we  once  again  raise  skilled  labour  to  its  old  stand- 
ing, and  by  so  doing  give  it  its  old  interest  ?  Skilled 
labour  is  miscalled  at  present.  So  much  of  to-day's 
work  is  deadening  both  to  body  and  soul.  All  this,  as  Mr. 
Highfield  tnily  says,  is  a  problem  of  the  first-  importance — 
a  problem  whose  solution  is  not  clear,  but  which  must  be 
sought  in  a  .sound  and  sensible  education  for  the  youth 
and  a  proper  application  of  that  education  in  the  man. 

Towards   Individuality. 

One  of  the  results  of  any  system  of  education  of  this 
kind  will  be  an  increasing  acceleration  from  collectivism 
tcwardfj  individuality.  That  movement  has,  in  a  sense, 
begun.  Roseate  schemes  of  State  ownership  have  faded, 
into  the  stern  reality  of  the  failure  of  attempts  in  that 
direction  that  have  been  made  both  during  and  since  the 
war.  Trade  recovery  and  all  the  benefits  that  it  will  bring 
to  both  communities  and  individuals  must  come  through 
private  effort.  Enterprise  must  be  encouraged  by  the 
reiinoval  of  restrictions  and  by  freedom  to  earn  profits. 

This  freedom  for  entei-prise,  as  Mr.  Highfield  truly 
says,  is  especially  necessary  in  the  electricity  supply 
industry.  Without  that  freedom  it  cannot  expand,  and 
unless  it  expands  the  electrical  industi-y  cannot  flourish,  nor 
can  the  cost  of  supplving  electricity  be  reduced. 

Some   Minor  Matters. 

Bound  up  with  this  large  problem  are  many  minor  ones, 
on  some  of  which  Mr.  Highfield  touched  lightly,  and  upon 
which  we  may  also  remark.  The  amendment  of  design  to 
reduce  cost,  even  if  we  have  to  discard  something  of 
security  ;  the  necessity  for  having  powers  to  impose  a  2  per 
cent,  tariff  ;  the  increase  in  the  maximum  pemiissible  charge, 
so  as  to  give  a  margin  between  what  can  be  and  what  is 
charged ;  the  removal  of  the  feeling  of  insecurity  that  per- 
meates private  enterprise  in  electricity  su]>ply,  caused 
principally  by  the  purchase  clause,  an  enactment  which  Mr. 
Highfield  thinks  should  be  boldly  swept  away;  the  ethics 
and  economies  of  purchasing  foreign  rather  than  British 
plant.  These  are  all  matters  of  importance  on  whioh 
no  effort'  should  be  spared  to  obtain  a  .solution. 
Two  Necessities. 

We  think,  then,  that  Mr.  Highfield' s' message  is  this: 
That  the  time  for  fighting  has  past,  and  the  time  for  a 
general  pooling  of  interests  has  come.  Or,  as  he  himself 
says :  ' '  Progres.s  in  electricity  supply  rests  first  on  a 
general  detennination  to  cease  talking  and  get  to  work." 
This  applies  equally  to  supporters  of  the  municipal  and 
company  ideas,  to  capital  and  labour,  to  the  technician 
and  the  industrialist,  to  the  employer  and  the  employed. 
Tire  future  of  the  industry  is  bright  if  its  present  be  dull, 
and  its  possibilities  are  illimitable.  The  neces-sities  for 
realising  that  future  are  a  detennination  to  work  together 
in  the  common  interest  and — a  little  coura£;o. 
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ELECTRIC    SCIENCE    AND    INDUSTRY    IN    1861. 

The  Report  of  the  Joint  Committee  on  the  Construction  of  Submarine  Cables. 

By    G.     L.    AODENBROOKE. 


The  Report  of  tJie  Joint  Committee  appointed  by  the 
Lords  of  the  Committee  of  the  Privy  Council  for  Trade 
and  the  Atlantic  Cable  Company  to  inquire  into  the 
(wnstniction  of  submaiine  telegraph  cables  was  dated  April, 
1861,  and  was  issued  on  June  21  of  the  same  year.  This 
Report,  with  its  eighteen  appendices,  is,  in  my  opinion, 
the  most  momentous  oompilation  in  the  history  of  electrical 
science  and  enterprise,  and  has  had  the  greatest  effect  on 
electrical  industry.  .  Had  the  findings  of  the  Committee 
been  adverse,  it  seems  certain  that  human  progress  itself 
would  have  been  seriously  retarded.  As  this  Report  is 
now,  I  find,  almost  luiknowu,  I  will  try  to  explain,  as  far 
as  space  penuiti,  how  I  have  been  led  to  these  conclusions. 

Early   Attempts   at    Telegraphy. 

The  idea  of  transmitting  signal:^  electrically  arose  in  the 
eighteenth  century  even  before  Galvani  and  Volta's  dis- 
covery of  the  electric  battery,  and  was  followed  up  for 
many  years  afterwards  by  inventors  working  on  electro- 
static lines.  They  failed  because  by  generating  a  current 
of  less  than  a  milli-ampere  with  frictional  machines  at  a 
tension  of,  say,  10  000  to  20  000  V,  sufficient  current  could 
not  be  conveyed  any  distance  to  charge  electroscopes  or 
indicating  instruments  of  that  type  to  a  voltage  of  about 
500.  Briefly,  it  was  a  question  of  insulation.  After 
Galvani's  and  Volta's  discovery  about  1800  currents  could 
be  readily  obtained  of  1  000  times  the  former  magnitude. 
Thus  the  leakage  problem  was  simplified,  but  it  was  still 
im]>ossible  to  generate  these  currents  practically  at 
sufiicienl  tension  to  affect  electrostatic  instmments  at  a 
distance.  It  was  not  till  1827,  when  Oersted  discovered 
that  such  a  current  would  deflect  a  magnetic  needle,  that  a 
new  field  was  opened  to  inventors. 

The    Effect    of  Oersted's    Work. 

By  coiling  the  conductor  i-ound  the  space  containing  the 
needle  the  effects  could  be  further  mutiplied,  say,  hundred- 
fold ;  thus  signals  were  practica.1  if  the  amval  current  was 
only  a  few  milli-amperes,  while  the  sending  current  oould 
be,  say,  an  ampere  if  necessary.  Moreover,  owing  to  the 
conductivity  of  copper  or  iron  wire,  10  to  20  V  was  suffi- 
cient working  tension  for  considerable  distances,  or,  say, 
one  one-thousandth  the  tension  with  frictional  electricity. 
There  was,  therefore,  only  one  one-thousandth  the  tendency 
to  leakage,  and  the  effect  of  the  current  arriving  at  the 
receiving  end  could  be  multiplied  100  times  at  least. 
With  such  a  leg-up  it  might  be  thought  that  ordinai-y 
telegraphy  would  have  romped  ahead,  but  histoi^y  shows  it 
wa.s  not  sf>. 

The  Insulation  Problem. 
Leakage  was  still  .such  that  .'-ignals  were  with  difficulty 
readable  at  ten  miles  distance.  The  real  problem  was  still 
the  question  of  insulation.  However,  what  was  practicable 
was  sufficient  for  a  commercial  start,  and  efforts  were 
concentrated  on  the  study  of  insulation.  The  efforts 
were  of  rather  a  rough  trial  and  error  character  ;  but  per- 
severance was  gradually  rewarded.  Better  insulating 
materials  were  discovered,  as  were  better  methods  of 
manufacture  and  design,  and  in  the  following  twenty  years 
land  telegraphs  up  to  several  hundred  miles  in  length 
became  practicable. 

In  the  course  of  this  work  leading-in  covered  wires  were 
often  necessary ;  wires  had  to  be  carried  through  tunnels 
and  in  some  cases  to  be  placed  underground,  also  for  military 
reasons.  The  difficulties  met  with  in  making  such  covered 
wires  and  the  history  of  early  underground  work  are  all 
de.scribed  very  graphically  by  Cromwell  Varley  and  others 
in  the  evidence  given  before  the  Committee. 

Rubber   as   an    Insulator. 
From  this  it  would  appear  that  at  a  certain  date  rubber 
began  to  be  used  .'v  a  covering  for  wires,  but  after  a  few 


years^  trial  it  failed  for  reasons  which  are  fully  described, 
and  which  ajjpear  to  be  of  the  same  character  as  those 
which  led  to  the  failure  of  rubber  electiic  supply  cables  half 
a  century  later.  It  was  not  till  this  failure  occurred,  viz., 
about  1846,  that  gutta-percha  was  introduced.  It  was- 
found  to  behave  in  water  as  well  as  rubber,  to  stand 
alternations  of  damp  and  dryness  much  better,  and  was 
made  harder.  The  resul^s  naturally  led  to  the  view  that 
submarine  cables  were  practicable. 

The    First   Submarine    Cable. 

At  last  Brett,  in  1851,  after  a  failure  in  1849,  laid  a 
gutta-percha  cable  aoi'oss  the  Channel,  which  succeeded  and 
continued  to  work  till  1859,  when  it  had  to  be  extensively 
repaired  from  outside  causes,  but  the  gutta-percha  insula- 
tion itself  was  from  time  to  time  found  otherwise  to  be 
quite  intact  and  unsiltered.  In  1852  a  cable  of  73  miles 
length  was  laid  between  Dover  and  Ostend.  In  1854  five 
cables  were  laid  in  the  Mediterranean  up  to  125  miles  in 
length.  This  was  the  time  of  the  Crimean  War,  followed 
in  1857  by  the  Indian  Mutiny,  which  emphasised  the  value 
of  rapid  communications  and  turned  men's  minds  to  it. 
During  the  Crimean  War,  viz.,  in  1855,  the  Government 
had  a  cable  laid  from  Varna  to  Balaclava  356  miles  long. 

Electrostatic    Difficulties. 

Up  to  this  time  evei-ything  in  cable  work  seems  to  fiave 
been  of  rather  a  rough  and  simple  character  following  the 
lines  of  land  telegraphy,  but  leading  electricians  gradually 
became  aware  that  as  the  length  of  the  cables  was  extended 
they  were  up  against  new  phenomena,  and  tlie  rate  of 
signalling  seemed  limited.  So  early  as  1850  Werner 
Siemens  had  drawn  attention  to  this  phenomena  in  con- 
nection with  subterranean  lines  in  Prussia.  In  his  evidence 
before  the  Committee,  Latimer  Clark  says  he  fir.st  wit- 
nessed it  ill  experiments  in  IMarch,  1852.  In  1853  they 
were  shown  to  Faraday,  who  lectured  on  them  at  the  RoyaJ 
Institution  in  1854,  explaining  that  the  effects  were  due 
to  the  cable  becoming  statistically  charged  like  a  Leyden 
jar,  the  earth  being  the  outer  coating.  The  phenomena 
became  prominent  in  the  Varna-Crimea  cable,  through 
which  it  was  found  impossible  to  transmit  messages  at  the 
rate  of  more  than  five  words  per  minute. 

Kelvin's    Investigations. 

Faraday's  lecture  drew  Lord  Kelvin's — then  W. 
Thomson — attention  to  the  phenomena,  which  was  in  line 
with  theoretical  investigations  he  had  been  making  for 
many  years  previously.  He  wrote,  as  he  explains  in  his 
evidence,  two  letters  to  Stokes  in  October  and  November, 
1854,  wliich  appeared  as  a  communication  to  the  Royal 
Society  in  IMay,  1855.  In  this  he  laid  down  the  laws  of 
electric  transmission  through  conductors  as  influenced  by 
their  capacity,  and  showed  how  to  calculate  tlie  inductive 
capacity  of  the  insulator. 

It  was  purely  a  theoretical  explanation,  because  neither 
Lord  Kelvin  nor  anyone  else  at  the  time  knew  what  the 
specific  inductive  capacity  of  gutta-percha  was.  Faraday 
had  given  the  S.T.C.  of  gutta-percha  as  2  from  some  rough 
experiments,  and  in  a  later  comraTinication  Kelvin  notes 
this  as  the  only  figure  available,  though  he  says  the  correct 
figure  might  be  easily  found.  But  T  think  it  is  clear  that 
no  such  investigation  was  carried  out  when  the  first 
Atlantic  cable  was  laid.  Subsequent  experiment  has  shown 
that  the  above  figure  is  only  a  little  more  than  half  the 
.dielectric  co-efficient,  as  it  is  now  calle<i,  which  is  operative 
in  such  cables.  Other  experimenters  soon  found  Kelvin's 
theoretical  conclusions  of  1855  to  be  accurate  in  practice, 
and  thus  was  established  the  principle  of  electric  trans- 
mis.sion,  not  only  through  telegraph  cables,  but  through  all 
cables — a    principle    which     is     again     now     coining     into 
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promiuence    in     conuectioii     with     long-distance,     electric- 
power  transmisMon  cables. 

Insulation    and    Capacity. 

We  now  come  to  another  aspect  of  the  matter.  Gutta- 
percha was  a  suiHciently  good  insulator,  and,  speaking 
generally,  such  testing  as  was  done  seems  rather  to  have 
been  directed  to  detecting  faults  than  with  any  serious  idea 
of  getting  a  general  standard  of  insulation.  It  was  before 
the  davs  of  resistance  coils  of  any  definite  standard  of 
resistaiice,  and  voltages  were  reckoned  simply  as  so  many 
cells,  usually  Daniels.  It  is  noteworthy  that  what  is  now 
called  "  insulation  resistance  "  was  then  called  "  loss," 
and  was  measured  by  galvanometer  deflection,  the  larger 
the  deflection  on  an  insulated  cable  the  greater  the  loss,  a 
method  to  which,  with  some  variation,  I  reverted  in  my 
lectures  at  the  Institution  of  Electrical  Engineers  two  and 
a  half  years  ago,  though  I  did  not  know  I  was  only 
following  the  early  workers.  From  the  evidence  I  gather 
that  at  this  time,  viz.,  about.  1856,  absoi-ption  had  not 
been  separated  from  capacity  effects  and  there  was  still  a 
good  deal  of  confusion  on  the  whole  subject. 

The  Atlantic  and  Other  Telegraph  Companies. 

Such  was,  briefly,  the  position  when  the  Atlantic 
Telegraph  Company  was  definitely  established  in  1856.  It 
must  be  recollected  that  this  was  before  the  date  of  the 
1862  Act,  and  all  companies  needing  limited  liability  had 
to  get  a  special  Act.  of  Parliament.  Further,  in  nearly  all 
these  cases  there  were  clauses  by  which  the  Government 
agreed  to  give  considerable  subsidies  for  terms  of  years  on 
the  cable  being  laid  and  so  long  as  it  worked  ;  indeed,  these 
subsidies  were  the  primai-y  basis  on  which  capital  was  raised. 

AA'e  have  got  so.  accustomed  to  telegraphy,  telephones,  and 
more  lately  to  wireless  that  it  is  difficult  to.  realise  the  posi- 
tion only  sixty  years  ago.  I  can:  best,  recall  it  by  an  extract 
from  Muspratt's  "  Chemistiy  of  the  Arts  and  Manu- 
facturers," First  Edition,  which  was  published  in  parts 
about  this  time.  In  the  section  on  gutta-percha,  where  the 
machines  and  methods  of  refining  gutta-percha  and  cover- 
ing wires  are  fully  described  and  illustrated,  this  sober  and 
scientific  publication  goes  on  to  speak  as  follows : 

It  may  be  doubted  whether  the  submarine  lines  of  telegraph 
uniting  different  nations,  islands  and  continents  could  have  existed 
at  this  day  without  the  valuable  assistance  rendered  by  gutta- 
percha. Its  introduction  into  Europe  contemporaneously  with  the 
inauguration  of  these  magnificent  projects  by  which  the  earth  is 
being  girdled  by  wires  of  living  intelligence  can  scarcely  be  re^rded 
otherwise  than  as  an  e.xpress  dispensation  of  an  over-ruling  Provi- 
dence to  advance  the  progress  of  civilisation  and  human  happiness. 

The    Boom    and   the   Crash. 

There  was  a  boom,  numbers  of  other  enterprises  were 
started  besides  the  Atlantic  Telegraph;  1856 — 1859  were 
years  of  feverish  activity.  And  then  the  crash  came.  The 
Atlantic  cable  failed  in  the  last  quarter  of  1858,  there  was 
great  trouble  with  the  Red  Sea  and  Indian  cable  the 
following  year ;  in  fact,  when  the  Committee  was  appointed 
they  stated  that  out  of  11  364  miles  of  cables  laid  over 
8  000  miles  were  not  working.  Public  confidence  evapora- 
ted. The  Government  was  alarmed,  and  it  looked  as  if 
between  £3  000  000  and  X4  000  000  had  been  lost.  It  was 
under  these  circumstances  that  this  Committee  was 
appointed  towards  the  end  of  1859. 

The  Pioneer  Committee 

The  names  of  the  Committee  who  signed  the  Report  are  : 
Messrs.  Douglas  Galton,  G.  Wheatstone,  W.  Fairbain 
and  Geo.  P.  Bidder  (appointed  by  tie  Board  of  TVade)  : 
and  Messrs.  Edwin  Clarke,  Cromwell  F.  Varley,  Latimer 
Clark  and  Geo.  Saward  (appointed  by  the  Atlantic 
Company). 

The  Work  of  the  Committee. 

The  Committee  examined  forty-four  witnesses,  including 
naval  authorities,  captains  of  cable  ships,  financial  men  and 
concessionaires,  inventoi-s,  manufacturers,  and  finally 
engineers  and  electricians,  the  latter  including  Sir  W. 
Siemens.    Willoughby    Smith,    Sir    C.    T.     Bright,    Prof. 


Hughes,  \V.  Thomson  (Lord  Kelvin),  Sir  W.  H.  Preece, 
Fleeming  Jenkin  and  Cromwell  Varley.  The  book  is  the 
ordinary  Government  size,  llin.  by  8in.  The  evidence 
occupies  260  pages,  and  there  are,  in  addition,  eighteen 
appendices  in  smaller  t)^e  covering  another  250  pages, 
including  numbers  of  excellent  illustrations,  curves  on  large 
sheets  of  squared  paper  and  numerous  tables.  No  epitome 
could  give  any  just  idea  of  the  mags  of  scdentifio  engineering 
and  general  technical  information  embodied  in  this  Report, 

The  Need    for  Oecision. 

Some  conclusion  had  to  be  arrived  at,  and  that  quickly. 
Almost  everyone  conceraed  had  ia  some  extent  their  reputa- 
tion and  even  their  livelihood  at  stake.  A  veiy  consider- 
able industry  employing  a  large  number  of  men  was  at  a 
standstill  and  its  future  uncertain.  Three  of  the  Com- 
mittee themselves  went  into  the  witness  chaii-  and  were 
examined  by  their  fellows.  The  Committee  had  also  a 
considerable  sum  for  experiments,  the  results  of  which  are 
given  in  some  of  the  appendices. 

The  Foundations  of  an   Industry. 

Here  are  Fleeming  Jenkin's  original  experiments  on 
absorj)tion,  which  is  now  again  exercising  us  in  the  fonm 
of  .so-called  dielectric  hysteresis.  There  is  also  much  fine 
work  by  Werner  and  William  Siemens,  in  which  the 
modem  methods  of  cable-testing  are  clearly  indicated. 
The  able  and  far-sighted  work  of  Cromwell  Varley  and 
Wheatstone  is  very  striking.  Here  are  the  beginnings  of 
standard  reaistauoe  coils,  the  Wheatstone  bridge,  the  mirror 
galvanometer,  capacity  and  insiulation  testing,  fault- 
finding and  the  construction  of  instruments  on  modern  lines. 

Amorphism    to    Capitalisation. 

Electrical  knowledge  seems  to  have  gone  into  this  inquiry 
a  set  of  disconnected  threads,  and  in  its  course  and  com- 
pletion to  have  come  out  a  highly  organised,  quantitative 
and  correlated  whole.  No  wonder  I  find  that  later  on  the 
Report,  became  known  a,s  the  electricians'  Bible.  Reading 
it  should  be  a  liberal  education  to  an  electrical  engineer. 
Compared  with  this  R.eport,  the  few  contemporaneous 
Royal  Society  and  other  Papers  which  disjointedly  dealt 
with  some  of  the  scientific  points  involved  are  mere  pale 
shadows.  It  seems  to  me  that,  here  were  well  and  truly 
laid  the  foundation  of  all  modem  electrical  engineering 
and  to  a  considerable  extent  scientific  progress. 

Reviewing  their  work,  the  Committee  finally  say  : 

We  desire  in  conclusion  to  observe  that  we  are  clearly  of  opinion 
that  the  failures  of  the  e.xisting  submarine  lines  which  we  have 
described  have  been  due  to  causes  which  might  have  been  guarded 
against,  had  adequate  preliminary  investigation  been  made  into  the 
question.  And  we  are  convinced  that  if  regard  be  had  to  the 
principles  we  have  enunciated,  in  devising,  manufacturing,  laying, 
and  maintenance  of  submarine  cables,  this  class  of  enterprise  ma.y 
prove  as  successful  as  it  has  hitherto  been  disastrous. 

The    Report   is   an    Influence    on   Science. 

Iti  is  also  important  to  point  out  that  Maxwell  was 
appointed  a  professor  at  King's  College  the  veiy  year  this 
Committee  v^^as  sitting.  I  see  in  the  original  Royal 
Society  Paper,  in  which  he.  first  jHiblished  his  celebrated 
views  three  and  a  half  years  after  the  issue  of  the  Report, 
he  makes  reference  to  it  as  the  origin  of  some  of  his  data. 
Having  looked  through  siome  of  the  other  electrical 
literature  of  the  time,  my  belieif  is  that  he  could  not  have 
matured  his  views  and  stated  them  with  the  simplicity 
and  confidence  which  he  does  unless  he  had  had  such 
mass'  of  detailed  and  autihoritative  experimental  work  at 
his  disposal,  as  this  Report  presents. 

It  is  clear  that  the  Report  and  its  recommendations  must 
have  been  really  the  foundation  of  the  scientific  electrical 
instrument  industry  as  we  know  it.  The  immense  influence 
all  this  work  had  in  preparing  the  way  for  the  heavy 
electrical  industry,  the  beginning  of  which  we  also  see  here, 
is  very  apparent. 

It  is  significant  that  within  a  few  months  of  the  issue  of 
this  report  The  Electrician  was  first  published  with  the 
support  of  some  of  the  cable  companies. 
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Sixty    Years    of    Telegraph    Progress. 


By     H.     H.     HARRISON.    A.M.I.E.E. 


Sixty  vt-ars  ago  this  week  The  Electrician  came  into 
being,  at  a  time  when  the  electric  telegraph  loomed  very 
large  in  the  public  eye.  The  first  Atlantic  cable  had  been 
laid,  had  worked  and — failed.  A  network  of  shorter 
cables  were  in  existence,  and  the  laud  lines  of  the 
prominent  telegraph  companies  of  the  day  already 
amounted  to  the  respectable  total  of  90  000  miles  of  wire, 
about  20  000  route  miles  and  between  5  000  and  6  000 
public  offices  for  the  collection  and  delivery  of  messages. 
The  dynamo  and  motor,  with,  of  course,  the  electric  light, 
had  not  yet  burst  on  the  commercial  world.  It  is  not  sur- 
priidng,  therefore,  to  find  that  early  volumes  of  The 
Electrician  relat*  to  such  matters  as  fault  localisation  in 
submarine  cablea,  methods  of  submerging  cables  and 
ingenious — though  sometimes  freakish — systems  of  duplex 
telegraphy. 

The  Telegraph  Companies. 

At  this  time  at  least  four  big  telegraph  com- 
panies were  in  existence,  viz.,  the  Electric  Tele- 
graph Company,  the  Electric  and  International  Com- 
pany, the  United  Kingdom  Telegraph  Company  and 
the  British  and  Irish  iNlaguetic  Company.  The 
first  two  amalgamated  with  Mr.  C.  Varley  as  their 
engineer.  The  instruments  in  use  were  the  single  needle 
of  Cooke  and  Wheatstone,  the  IMorse  inker  and  the 
modification  of  the  American  embosser  due  to  John.  The 
United  Kingdom  Telegraph  Company  used  a  few  Hughes' 
printers,  while  the  British  and  Irish  ^Magnetic  Company 
had  adopted  Bright's  bell,  an  acoustic  form  of  single 
needle.  Land-line  construction  at  this  period  con.sisted  of 
fir  poles  with  wooden  arms  or  iron  brackets  to  which 
earthenware  or  porcelain  insulators  of  the  double  shed  type 
were  affixed.  The  wires  of  the  period  were  of  iron,  poles 
were  treated  by  impregnation  and  the  butts  were  charred 
or  roasted  from  the  base  to  the  wind  and  water-line.  The 
practice  of  earth-wiring  the  arms  existed  then  as  now,  and 
the  regulation  of  the  wires  by  tension  ratchets  was  also 
carried  out.  The  main  lines  followed  the  railways,  and 
many  of  the  telegraph  offices  were  situated  at  the  railway 
stations.  In  186.0  the  second  Atlantic  cable  was  laid,  and 
broke  when  1  200  mile.!-  had  been  laid.  The  recovery  of 
this  cable  and  the  .sucoes.=ful  operations  with  the  third  are 
matters  of  history  too  well  known  to  need  further  remark. 

The  courage  of  the  capitalists  and  the  manufacturers 
and  the  persistence  and  ingenuity  of  the  engineers  are  well 
known  also,  and  the  names  of  Kelvin,  Charles  Bright, 
Cyrus  Field  and  the  Telegraph  Construction  and 
Maintenance  Company  stand  out  for  all  time.  The  laying 
of  an  Atlantic  cable  nowadays  would  scarcely  call  for 
remark,  and  there  are  now  no  lass  than  eighteen  such. 

The  Siphon  Recorder. 

In  1867  Kelvin  replaci?d  the  mirror  galvanometer  as  a 
cable  receiver  by  the  .siphon  recorder,  while  1870  saw  the 
accomplishment  of  duplex  transmission,  rendered  possible 
by  the  work  of  Muirhead  and  Herbert  Taylor.  The  intro- 
duction of  automatic  transmitters  controlled  by  perforated 
strip  followed  alx)ut  1889.  The  constancy  of  speed  with  auto- 
transn:is.sion  has  had  a  far-reaching  effect  on  cable  trans- 
mission. Not  only  can  full  advantage  be  taken  of  the 
curbing  devices  of  Kelvin  and  Fleeming  Jenkin,  but,  also, 
the  adjustments  made  at  the  receiving  end  to  shape  or 

square  up  "  the  signals  remain  permanent.  A  problem 
which  engaged  for  many  years  the  attention  of  cable 
engineers,  viz.,  the  automatic  repetition  of  signals  from 
one  cable  to  another  or  to  a  land  line,  was  solved  by  the 
invention  of  the  Brown  drum  relay.  This  in  turn  is  being 
followed  by  tlie  non-contact  making  relay  or  amplifier  of 
the  Heurtley  type.  Not  the  lea-st  interesting  nor  of  small 
importance  was  the  invention  of  the  vibrating  relay  by 
Konrad  Gulsiad,  Engineer-in-Chief  of  the  Great  Northern 


Telegraph  Company    of  Cojjenhagen,  who,  in  1898,  freely 
published  the  device  to  the  world  for  all  who  would  to  use. 

The  Gulstad  Relay. 

In  this  device  local-timed  circuits  cause  the  relay  to 
vibrate  at  a  rate  which  may  be  made  equal  to  the 
"  reversals  "  of  the  di.'^tant  auto-transmitter.  Thus  dots 
which  fail  to  come  through  are  interpolated  and  the  speed 
of  a  circuit  may  be  pushed  up.  The  line  current  does  not 
do  anything  but  control  the  movements  of  the  tongue,  all 
the  energy  necessary  for  reversing  and  making  firm  con- 
tacts being  drawn  from  the  local  circuit.  Pushed  to  the 
limit,  the  dots  need  not  come  through  at  all  and  speeds 
may  be  greatly  increased.  The  relay  is  applicable  with 
advantage  to  land  lines  also,  and  in  America  to-day  most 
land-line  relays  are  provided  with  the  Gulstad  auxiliary 
windings.  It  is  also  steadily  finding  appreciation  in  the 
British  service. 

Valve  Amplifiers  for   Cable   Work, 

Amplifiers  of  the  valve  type  are  also  being  applied  to 
cable  work,  but  no  results  have  yet  emerged,  fexoept  for  a 
solitary  German  note  on  the  subject.  The  capabilities  of 
a  modem  amplifying  device  applied  to  a  submarine  cable 
are  far  in  advance  of  the  ability  to  take  advantage  of  them. 
With  supersensitive  receiving  devices  the  duplex  balance 
requires  refining  to  a  degree  which  does  not  seem  possible 
technically  or  commercially.  Moreover,  a  long  submai-ine 
cable  stretching  from  continent  to  continent  collects  dis- 
turbances not  apparent  on  the  ordinary  siphon  recorder, 
and  we  can  onlv  reckon  on  an  increase  of  cable  speed  of 
aVjout  50  per  cent,  as  a  matter  of  routine,  when  such 
amplifiers  are  employed.  The  next  step  for  the  cable 
engineer  to  take  is  the  detign  and  submersion  of  the  loaded 
telegraph  cable,  but  there  are  a  few  problems  ! 

Progress  in  Land  Telegraphy. 

Tuniing  to  land-line  telegi-aphy,  the  telegraph  companies 
were  on  Feb.  5,  1870,  transferred  to  the  State.  In  1869, 
a  year  before  this,  the  telegraph  rates  varied  according  to 
distance  from  Is.  to  3s.  for  twenty  words.  With  State 
control  a  uniform  inland  rate  of  Is.  for  twenty  words,  the 
address  being  sent  free,  was  put  into  force.  The 
expansion  of  traffic  was  remarkable,  and  but  for  the  fact, 
that  too  much  money  was  paid  for  the  companies'  pro- 
perties the  commercial  aspect  of  State  telegraphy  might 
have  become  very  different  to  what  it  is.  The  advantages 
of  unified  control  speedily  became  apparent  in  the 
advances  made  on  the  engineering  side.  Here  are  a  few 
facts.  Frischen  had  invented  the  differential  duplex  in 
1854  and  ilaron  the  bridge  system  in  1863,  to  both  of 
which  svstems  the  balancing  condenser  was  applied  by 
J.  B.  Stearns  in  1868.  In  1873  the  Post  Office  had 
adopted  Stearns'  invention,  and  double-current  duplex 
working  became  general.  Duplex  Wheat.stone  working 
had  become  an  accomplished  fact  bv  1877,  and  Wheatstone 
speeds  rose  from  70-80  words  per  minute  to  250  words  in 
1890.  In  1880,  180  Wheatstone  sets  were  in  use,  and 
nearly  700  by  1919. 

Improvements  in  Quadruples  Working- 

Quadruplex  working,  introduced  to  the  Post  OfiBce  by 
Edison,  had  been  improved  out  of  recognition  by  1884, 
and  the  Delany  JNlorse  multiplex  system,  introduced  in 
1886  and  duplexed  later  by  ^Ir.  Pollock,  was  greatly 
improved  by  B.  Hendrie  and  others.  In  all  these  develop- 
ments, and  when  the  Post  Office  Engineering  Department 
consisted  only  of  a  few  intellectual  giants  who  were  called 
"  technical  officers,"  the  names  of  J.  B.  Chapman, 
;\Iatthew  Cooper,  John  Gavey,  H.  R.  Kempe,  John 
Chapman  and  C.  C.  Vyle  stand  out. 

The  year    1889   saw   the  acquisition   of   the  Submarine 
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Telegraph  Companv  with  it&  eleven  submarine  cables 
worked  bv  Hughes'  ty]3eprinters,  and  by  1893  duplex 
Hughes  working  between  London  aud  Paris  and  direct 
working  between  London  and  Vienna,  Rome  and  other 
centres  took  effect. 

Later  developments  in  British  practice  include  central 
battery  simplex  and  duplex  telegraph  systems  in  1905  and 
1907,  made  more  effective  still  by  the  Vyle  polarised 
sounder. 

Various  Machine   Systems. 

Round  about  1900  a  number  of  inventors  concentrated 
ou  machine  telegraphy  as  a  royal  road  to  fortune. 
Examples  of  this  tendency  are  the  appearance  of  the 
Rowland  Multiplex,  an  equal-letter,  quadruple,  dupletx- 
printing  system,  the  Buckingham  Printing  System,  the 
Murray  Automatic,  the  Siemens  Photo  Printer,  and  later 
the  Murray  Multiplex,  the  Siemens  High  Speed  Automatic, 
the  Western  Electric  Multiplex  and  the  Creed  Automatic. 
The  Post'  Ofiice  already  had  at  this  time  the  Baudot 
printing  telegraph  in  use,  and  only  the  Murray  Multiplex, 
the  Creed  Automatic,  the  Baudot,  the  Siemens  and 
Western  Electric  are  to-day  in  use. 

The  substitution  of  keyboard  perforators  for  the  old 
bhree-key  perforator  of  Wheatstone  is  becoming  general. 
The  era  of  machine  telegraphy  has  set  in.  The  Wheat- 
stone  system,  which  might  almost  be  called  the  Post  Office 
.system  on  account  of  its  evolution  in  the  hands  of  Post 
Office  officials,  is  rendered  complete  by  the  keyboard  per- 
forator and  the  remarkable  printer  of  F.  G.  Creed.  The 
general  adoption  of  secondary  cell  working  in  the  'nineties 
has  also  played  a  part  in  the  direction  of  efficiency.  The 
gutta-percha  underground  cables  in  use  from  the  earliest 
days  of  telegraphy  have  long  since  disappeared,  being 
replaced  by  lead-covered,  air-spaced  cable  with  its  s-uperior 
characteristics. 

Wireless  Telegraphy. 

Wireles.s  telegraphy  has  not  remained  a  State  monopoly, 
though  controlled  and  regulated  by  Goveniment  depart- 
ments. Wireless  systems  of  the  electro-magnetic  type  were 
in  use  by  the  British  Post  Office  at  the  time  when  Marconi 
(1896)  came  to  this  countiy.  First  by  co-operation  with 
Sir  William  Preece,  and  aftei-wards  by  means  of  a  com- 
mercial company,  the  art  was  developed,  until  in  1901  the 
first  signals  were  transmitted  aci'oss  the  Atlantic.  Ten 
years  later  the  mercantile  marines  of  the  world  had  most 
of  their  ships  equipped,  and  now  wireless  communication 
between  remotely  situated  points  is  becoming  a  common- 
place. From  being  a  manufacturing  concern  the  pioneer 
company  is  giving,  to  an  increasing  extent,  world-wide 
telegraph  service.  The  Briush  Government  has  com- 
menced the  long-delayed  project  of  an  Imperial  chain  of 
stations  linking  the  Colonies  to  the  Mother  Country,  and 
the  era  of  long-distance  radio  communication  may  be  said 
to  have  arrived.  Radio  service  is  not  without  its 
problems,  however,  and  interference  is  still  so  serious  that> 
in  some  directions  a  twenty-four  hour  regular  service  is 
not  yet  possible.  High-speed  transmission,  while  possible, 
cannot  become  general  until  the  question  of  interference 
IS  settled.  The  machines  necessarily  involved  cannot  dis- 
criminate between  perfect:  and  defective  signals,  and  in 
times  of  bad  disturbance  the'  speed  drops  to  that,  of  hand- 
sent  Morse.  The  extraordinary  development  of  the  valve 
during  the  war  both  a.s  detector  amplifier  and  high- 
frequency  generator  have  placed  at  our  disposal  peculiarly 
suitable  means  for  the  transmission  of  high-frequency 
energy  and  its  reception,  while  the  application  of  high- 
frequency  methods  to  wire  telegraphy  have  made  the  inter- 
linking of  wire  and  radio  systems  technically  perfect.  The 
use  of  printing  systems  on  such  interlinked  circuits  offers  no 
special  difficulties,  and  once  the  disturbance  bogey  has  been 
overcome,  great  progress  in  communication  facilities  may 
be  expected  all  over  the  world.  The  interlinking  and  the 
use  of  machine  telegraphs  have  both  been  the  subject  of 
successful  trials.  Our  progress  in  this  branch  of  com- 
munication is  due  to  a  tremendous  number  of  workers  from 
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Hertz,  JNTarconi,  Lodge,  Fleming,  l)e  Forest,  Fessenden, 
&c.,  downwards.  The  world  has  never  given  John  Stone 
the  credit  for  his  "  receptor  "  and  "  rejector  "  circuits, 
which  find  wide  application  to-day  in  both  wired  radio  as 
well  as  wireles.^. 

The  Genesis  of  Wired  Radio 
Intermediate  between  wire  and  radio  telegraphy  comes 
the  new  art  of  wii-ed  radio.  This  consists  of  a  canier 
frequency  modulated  by  a  variable  lower  and  complex 
frequency  impressed  by  the  signalling  means.  All  the 
elements  of  the  system  were  known  from  the  'nineties,  but 
the  art  lacked  the  high-frequency  generator  now,  of  course, 
so  happily  supplied  by  the  theraiionic  valve.  Results 
so  far  accomplished  in  America  and  Germany  are  very 
striking,  and  the  multiplication  of  the  number  of  chamiels 
on  a  single  pair  of  wires  enormously  increases  the  carryiiig 
capacity  of  a  telegraph  network.  Research  is  needed  in 
order  that  suitable  cables  with  extremely  low  dielectric 
losses  at  high  frequencies  may  become  available.  The 
law  governing  transmission  distance  and  energy  required  is 
not  yet  known.  The  ordinai-y  attenuation  formula?  for 
telephone  tran.smission  by  usual  methods  if  applied  to 
high-frequency  circuits  give  results  so  wide  of  experimental 
figures  as  to  be  worthless.  A  commercial  comparison  of  the 
telegraph  service  of  1860  with  that  of  the  present  day  is 
hardly  possible  without  access  to  official  figures.  In  the 
early  days  the  rates  were  such  that  the  telegraph  was  used 
in  emergency  only.  JNloreover,  there  was  no  rival  means  of 
rapid  communication  such  as  is  furnished  to-day  by  the 
telephone. 

Commercial   Developments. 

Modern  commercial  developments  may  be  summaiized  as 
follows:  Telegraph  money  orders,  telegraph  withdrawals 
from  savings  banks,  night  telegram  letters,  day  cable 
letters,  deferred  cable  messages,  week-end  cable  letters, 
night  delivery  of  telegrams,  telephone- telegrams,  the 
telegram  being  telephoned  and  subsequently  sent  on  by 
})ost,  telegraph  facilities  at  special  events  and  so  on.  The 
"  rush  "  sei-vices  of  the  cable  companies  may  be  instanced 
as  an  example  of  enterprise.  British  telegraphy  stands  in 
the  front  rank  tiechnically  among  administrations  of  the 
world,  and  if  it-  is  deemed  to  be  not  altogether  a  commercial 
success  it  may  be  urged  that  the  proceedings  which  culmina- 
ted in  the  transfer  of  1870  hardly  gave  it  a  fair  chance. 
In  conclusion,  the  preceding  matter  will  show  how  com- 
prehensive the  art  of  communication  is  rapidly  becoming. 
In  America  some  of  the  Universities  have  a  cour.se  in  what 
is  tenned  "  Communication  Engineeiing,"  and  telephone 
and  telegr-aph  engineers  there  are  acquiring  the  habit  of 
calling  themselves  communication  engineers.  Our  Universi- 
ties here  might,  take  a  hint  and  grant  degrees  in  communica- 
tion engineering ;  the  possession  of  .such  a  degree  would 
guarantee  that  the  recipient  had  a  solid  and  all-round 
knowledge  of  the  subject.  No  fair-minded  writer  dealing 
with  the  subject  of  telegraphy  over  a  number  of  decades  can 
pass  by  without  comment  the  amazing  fertility  of  Dr. 
Werner  Siemens  and  his  firm.  In  and  about  1870  they 
had  designed  and  made  keyboard  jjerforators,  metal 
storage  transmitters,  high-speed  automatic  systems,  and 
they  practically  did  the  whole  of  the  export,  trade  of  the 
world  for  many  years  until  British  makers  of  telegraph 
material  sprang  into  existence. 

Toe   Influence   of  "The  Electrician." 

The  Electrician  throughout  it«  career  has  always  been 
the  "  weak  current  "  man's  paper.  Developments  in 
cable  signalling,  advances  in  wireless  telegraphy  and 
telephony  and  landline  telegraphy  and  telephony  are  con- 
tinuously recorded  in  its  pages.  "The  familiar  buff-coloured 
cover  can  be  found  in  cable  stations  all  over  the  world, 
and  the  high-frequency  method  of  measurement,  which 
wireless  telegraphy  and  telephone  transmission  problems 
have  brought  into  being,  can  be  found  faithfully  recorded 
in  its  pages. 
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Early    Pioneering    in    Telegraphy    and    Telephony. 


By     Sir    CHARLES    BRIGHT.    F.R.S.F...    M.Inst.C.E..    M.I.E.E. 


In  turning  over  his  fii-st  volume  of  The  Electrician  the 
writer  finds  much  tliat  is  suggestive  of  pioneering  work  in 
telegraphy,  but  it  is  proposed  in  this  article  to  go  back  to 
the  very  earliest  days,  the  scope  being,  in  fact,  rather 
closely  confined  to  initial  pioneering.  That  plan  seems  to 
be  the  most  in  keeping  with  the  Diamond  Jubilee  of  so 
elderly  a  journal  as  The  Electrici.in. 

Communications  by  Signal  or  by  Speech  from  a  Distance. 

(1)  The  Electric  Wire  Telegraph. — The  railway  train 
and  the  steamship,  together  with  the  electric  telegraph, 
constitute  the  three  most  conspicuous  emblems  of  latter- 
day  civilisation.*  This  became  a  truism  in  the  'sixties  or 
earlier,  and  has  remained  so  ever  since.  Like  its  fellow 
emblems,  the  telegraph  was  an  outcome  of  many  years  of 
persevering  effort-  on  the  part  of  a  number  of  inventors  and 
scientific  investigators ;  like  them  also,  it  was  perfected  for 
practical  use  on  both  sides  of  the  Atlantic  by  men  of  our 
own  race  and  speech,  such  as  Cooke,  Wheatstone,  Morse 
and  Bain.  The  first  telegi-aph  line  in  the  world — namely, 
that  on  the  Great  Western  Railway  from  Paddington  to 
West  Drayton~was  opened  in  1838,  the  year  of  the  first 
trunk  line  of  railway  and  the  first  ocean  steamer.  Improve- 
ments and  novelties  in  telegraphic  instruments  were  at  that 
time  being  made  by  inventors  from  all  the  leading  civilised 
nations,  e.g.,  i\Iorse  and  Vail  Cas  well  a.s  Royal  E.  House) 
in  America,  Breguet  in  France,  Siemens  and  Halske  in 
Germany  and  Schilling  in  Rus-sia,  to  say  nothing  of 
Alexander  Bain,  Hughes  and  Jacob  Brett  in  this  country. 
Werner  Siemens,  again,  led  the  way  in  employing  gutta- 
percha as  an  in.sulating  cover  for  wares  under  water.  The 
first  effective  .submarine  telegraph  cable  was  laid  under  the 
Straits  of  Dover  by  Thomas  Russell  Crampton  in  the 
autumn  of  18.51,  the  scheme  having  origiuat<?d  with  the 
brothers  Jacob  and  John  Watkins  Brett.  The  first-  cable 
.successfully  linking  Great  Britain  with  Ireland  was  laid 
(1853)  by  the  late  Sir  Charles  Bright.  He  it  was  also  who, 
five  years  later  and  at  the  age  of  26,  first  succeeded  (on  be- 
half of  the  Atlantic  Telegi-aph  Company)  in  demonstrating 
the  fea.sibility — .scouted  at  by  most — of  laying  2  000  miles  of 
continuous  cable  at  a  two-mile  depth  under  the  Atlantic 
Ocean.  Gla.ss,  Elliot  &  Co.  (now  the  Telegraph 
Con.struction  and  IMaintenance  Co.)  shared  the  manu- 
facture with  R.  S.  Newall  &  Co.  Thia  accomplishment  was, 
from  the  engineer's  point  of  view,  even  a  more  historic 
event  than  that  of  the  first  Channel  cable  or  the  first  land 
line.  By  the  year  1865  a  good  many  shorter  lengths  of 
cable  had  been  laid  in  different  parts  of  the  world,  practi- 
cally all  l)y  Engli.-ihmen.  The  knowledge  and  experience 
gained  from  all  these  undertakings,  in  the  construction  of 
oablest,  and  in  their  electrical  working,  paved  the  w-ay  for 
an  ultimately  complete  and  lasting  success  for  the  next 
Atlantic  venture  of  1865-6. 

The    Expeditions   of    1865   and    1866. 

In  the  inter\'al  the  Telegraph  Construction  Company  had 
acciuired  a  .staff  of  engineers  suitable  for  undertaking  the 
laying  and  repairing  as  well  as  the  manufacture  of  sub- 
marine cables,  and  on  this  occasion — as,  indeed,  also  since — 
the  contractors  undertxxik  the  laying,  the  companies  for 
whom  the  cable  was  laid  having  their  engineers,  Messrs. 
Bright  and  Clark.  The  contractors'  work  was  conducted 
by  Mr.  (afterwards  Sir  Samuel)  Cannings  a,ssisted  by  IMr. 
Henry  Clifford  and  Mr.  John  Temple,  all  of  whom  had 
servefi  under  Sir  C.  Bright  on  the  original  expedition.  The 
expedition  of  1865  was  even  less  succes.sful  than  the  initial 
one  of  1857-8,  but  in  1866  two  cables  were  put  through,  the 

*  Indeed,  it  may  be  truly  said  that  the  application  of  electricity 
to  the  service  of  human  int-ercourse  has  effected  a  chance  in  political, 
commercial,  and  social  relations  even  more  complete  than  that 
wrought  by  steam  locomotion. 

+  A  Board  of  Trade  inquirj-  on  the  subject  (presided  over  bv 
Capt.  Sir  Donglas  OaHon,  K.C.B..  F.R.S.)  look  place  in  1860,  and 
ln<.ted  <t\cT  a  year. 


mo.st  striking  feature  being  iJie  picking  up  and  repairing 
of  the  1865  line.  Gi-eat  credit  was  due  here  to  the  late 
Sir  Samuel  Canning.  Prior  to  this  Prof.  Thomson  (after- 
wards Lord  Kelvin)  had  not  only  shown  the  electrical 
requirements — in  which  he  was  supported  by  the  brothers 
Varley  and  by  Latimer  Clark — but  had  invented  signalling 
instrumenLs  of  an  extremely  sensitive  character  to  put  them 
into  effect.  The  late  Mr.  Willoughby  Smith  had  also 
advanced  the  electrical  side  of  submarine  cable  work.  From 
this  date  onwards  lasting  success  was  obtained.  On  the 
commercial  side  that  great  American,  Cyrus  West  Field, 
on  the  one  hand,  and  the  late  Sir  John  Pender  on  the 
other,  will  always  stand  out  as  great  business  leaders  in 
connection  with  the  Atlantic  cable  and  the  commercial 
development  of  submarine  telegraphy  in  general. 

The    Siphon    Recorder. 

Since  then  the  enonnous  network  of  land  lines  and  ocean 
cables  which  has  been  created  has  placed  the  whole  civilised 
world  (together  with  many  parts  of  the  globe  which  cannot 
yet  be  dignified  by  that  title)  in  electrical  communication. 
To  give  even  a  summaiy  of  the  systems  and  companies  com- 
prised in  tliis  network  would  be  impos-sible  here.  Among 
submarine  lines  the  "  Eastern  "  and  its  associated  com- 
panies on  the  one  hand,  and  the  "  pooled  "  Atlantic  systems 
on  the  other,  constitute  the  most  gigantic  financial  groups. 
Among  those  whose  lines  are  largely — or,  in  the  last  case, 
entirely — overland,  the  "  Western  Union,"  the  "  Commer- 
cial," the  "  Great  Northern  "  and  the  "  Indo-European  " 
are  prominent.  The  old  telegraph  compauie*  of  the  United 
Kingdom  (of  which  the  most  important  were  the 
"  Electric"  and  "  iSIaguetic  ")  were  bought  out  by- the 
State  in  1869.  Among  improvements  in  telegraphic 
instnimenta  effected  since  the  pioneer  days  of  the 
industry,  the  Thomson  (Kelvin)  siphon  recorder,  the 
Stearns,  Muirhead  and  Taylor  systems  of  duplex  and  quad- 
ruplex  telegraphy,  and  the  modem  automatic  transmitter, 
relay  and  signal  amplifier  are,  perhaps,  the  most  important. 
The  development  of  a  whole  army  of  electrical  laboratory 
and  testing  apparatus,  as  well  as  the  improvement  and 
elaboration  of  standards,  have  had  a  great  influence  on  the 
progress  of  telegraphy — just  as  in  the  case  of  electric 
lighting  and  other  branches. 

The   Telephone   and    the    Microphone. 

(2)  The  Tehphone  and  Microphone. — There  is  decidedly 
less  of  adventure,  so  far,  connected  with  the  history  of 
telephony  than  with  that  of  telegraphy.  Yet  the  telephone 
has,  perhaps,  a  more  secure — and  even  a  greater — future 
before  it  than  its  elder  sister  in  the  art  of  electrically 
transmitting  in  words  and  signals  to  a  distance.  There 
are  many  other  conceivable  ways  of  telegraphing  lett-ers  and 
conventional  signals  (electrically,  visually  or  othervvise), 
some  of  which  are  now  in  practical  operation.  On  the 
other  hand,  there  is  but  one  effective  way  discovered,  or  at 
present  conceivable,  of  transmitting  the  human  voice  over 
long  distances,  viz.,  by  telejihonic  or  microphonic  appaxa- 
tus.  A  magnetically-actuated  diaphragm  at  one  end,  and 
either  the  same  or  a  microphonic  contact  at  the  other, 
together  with  some  continuous  conductor  between,  seem  to 
be  essentials.  The  names  which  come  uppermost  in  the 
mind  as  those  of  pioneers  in  this  marvellous  application 
of  electricity  and  magnetism  to  the  exact  reprotiuction  of 
sound  at  a  distance  are  those  of  Reiss,  Elisiia  Gray  and 
Hughes.  Of  these,  the  late  Prof.  David  Hughes  wag  the 
first  who,  by  his  mirrophQiie  (exhibited  before  the  Royal 
Society  in  1878),  demonstrated  the  true  priniiple  upon 
which  his  immwliate  RUCces.sors  (whether  consciously  or  not) 
worked.  His  was  the  invention  of  a  xavant ;  he  gave  his 
results  freely  to  the  world.  So  much,  at  least,  may  be 
claimed  on  his  behalf  without  stirring  up  the  dry  bones  of 
a  controversy  with  which  we  are  not  conceme<l.  Among 
the  first  practically  successful  telephonic  instrument.s  must 
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be  mentioned  those  of  Edison,  of  Berliner,  of  Dolbear,  and 
of  Gower  and  Graham  Bell  combined.  But,  as  in  the  case 
of  the  two  other  best-known  applic-atious  of  electricity — 
namely,  the  telegraph  and  the  elect.ric  light^the  name  of 
inventors  and  inventions  during  the  great  telephonic 
"  boom  "  of  1881  to  1885  is  legion.* 

Formation    of  the    National    Telephones. 

The  formation  of  the  National  Telephone  Company, 
that  of  the  United  Telephone  Company,  thei  conce.ssions 
made  by  the  Post  Office  to  the  telephone  companies  in  1884, 
the  opemng  of  telephonic  communications  between  London, 
Birmingham  and  Liverpool,  1890,  between  London  and 
Paris  in  1891,  and  the  gradual  development  of  exchanges 
mark  what,  are  perhaps  the  mcst  important  stages  in  the 
history  of  telephony,  so  far  as  this  count ly  is  concerned. 
But  we  are  by  no  means  so  pre-eminent,  either  as 
inventors,  as  engineers,  or  as  business  men,  in  this  art,  as 
we  were  in  that  of  telegraphy.  In  its  practical  application 
to  life  we  still  lag  decidedly  behind  the  people  of  the 
United  States  and  Continental  Europe.  It  would  .seem, 
however,  that  our  position  here  is  likely  to  be  altered  for 
the  better. 

Wireless    Developments. 

(Z)  RmUo,  or  "  Wirdn^s,"  Telegraph i/ .—In  1863  Clerk 
Maxwell  worked  out  mathematically  the  theoiy  of 
electro-magnetic  waves  in  the  ether  and  their  relation- 
ship with  light  waves.  lu  1888  Heanrich  Hertz  (a  dis- 
tinguished German  physicist)  produced,  demonstrated  and 
described  them.  Then  Righi  (a  noted  Swedish  professor) 
produced  a  radiator  that  was  a  deveJopment  of  the  Hertz 
oscillator,  whilst  Branly  (a  leading  French  scientist) 
introduced  the  coherer  for  the  reception  of  electric  waves. 

In  1894  Dr.  (liow  Sir  Oliver)  Lodge  exhibited  at  the 
Royal  Institution  a  complete  s.et  of  Hertzian  wave  appara- 
tus, and  transmitted  electrical  signals  from  one  room  to 
another  without  intervening  wires,  using  a,  somewhat 
improved  Hertz  radiator  and  a  coherer  which  was  an 
advance  on  Branly's. 

The  firsit,  pei'son  to  turn  to  practical  account  these  ideas 
and  the  various  apparatus  here  refeiTed  to  for  the 
definite  purposes  of  commercial  telegraphy  was  Mr. 
Marconi,  his  original  patent  being  12  039  of  1896.  His 
radiator  was  very  similar  to  that  of  Righi,  but  his  coherer  a 
decided  improvement  on  Braoly's.  The  main  difference 
between  Marconi's  apparatus  and  that  of  Lodge  was  the 
oonuection  with  earth  and  the  employment  of  an  aerial 
wire  supported  on  a  high  ma.?t.  There  was  also  a  kite  at 
the  top  of  the  aerial  similar  to  that  described  by  Edison. 
By  these  means — together  with  increase  of  power  and 
capital  expenditure — i\Ir.  Marconi  gradually  increased  hia 
range  to  very  considerable  distances,  and  unquestionably  he 
has  done  more  than  any  man  in  developing  the  commercial 
pos.sibilities  of  that  system  of  telegraphy  which  tunis 
Hertzian  waves  to  account. 

The    Heliograph. 

(4)  Military  and  Xavi/  Siaiudlinr/. — Under  this  heading 
the  most  conspicuous  invention  of  the  age  previous  to  the 
application  of  "  wireless  "  was  the  /ie/io(/rriph.  The  general 
principle  of  telegraphing  in  clear  atmospheres  by  means  of 
mirrors  flashing  the  rays  of  the  sun  appears  to  have  been 
known  to  the  ancients,  and  to  have  been  employed  in  the 
time  of  Alexander  the  Great  (about  333  B.C.).  It  was 
reserved  for  the  present  generation,  however,  to  develop  a 
truly  scientific  application  of  this  principle,  and  the  credit 
for  doing  so  is  chiefly  due  to  Sir  Heniy  Mance,  CLE.,  past 
President  of  the  Institution  of  Electrical  Engineers.  He 
first  brought  out  the  portable  heliograph  in  1875.  The 
whole  system  of  naval  .nynalling  was  revolutionised  during 
Queen  Victoria's  reign,  largely  through  the  ingenuity  of 
officers,  among  whom  the  name  of  the  late  Vice-Admiral 
P.  H.  Colomb  will  always  be  illustrious. 


*  Should  the  reader  desire  further  information  he  would  do  well 
to  study  the,  lecture  by  the  late  Sir  Frederick  Bramwell,  Bart., 
D.C.L. ,  F.R.S.,  delivered  before  the  Institution  of  Civil  Engineer.s 
on  March  1,  1883.  and  reprinted  in  the  Minutes  of  their  Proceedings. 


The   Mirrors    of   Salisbury 
Court. 

Bv    W.    G.    BOND. 

Editor  of  The  Electrician  (1895—1897) 
I  drifted  on  to  the  editorial  staff  of  The  Electrician, 
so  far  as  I  can  remember,  in  1888,  and  left  the  pajier  in 
the  autumn  of  1897.  The  mode  of  my  introduction  was 
in  itself  a  tribute  to  the  value  of  the  paper  as  an  advertising 
medium,  inasmuch  as  I  found  my  way  to  the  editorial 
heart  by  reason  of  an  advertisement  of  my  manifold 
qualifications  which  I  had  inserted  in  the  space  sacred  to 
out-of-works. 

The  bait  that  caught  the  Editor  was  the  unusoial  com- 
bination of  a  modest  knowledge  of  science,  a  decided 
knowledge  of  French  and  German,  and  the  ability  to  write 
phonetic  shorthand  at-  the  rate  of  90  words  a  minute — 
for  one  minute.  The'  Editor  in  those  days  was  W.  H. 
Snell,  a  little  be-spectacled,  Japanesy  gentleman,  very 
quiet  and  gentle  in  manners,  but  not  incapable  of  ■sarcasm, 
and  one  who  took  his  duties  vei-y  seriously.  In  my  eyes 
he  was  a  bit  of  a  magician,  for  was  he  not  the  Snell  of 
Kapp  &  Snell  transformer  "  fame,"  and  had  he  not  had 
.something — I  do  not  remember  exactly  what — to  do  with 
the  design  or  the  calculations  of  the  ^lordey-Victoria  disc 
alternator  ? 

Hasty  Promotion. 
I  had  hardly  got-  into  my  stride;  as  a  sort  of  glorified 
office-boy  when  poor  Snell  fell  ill  and,  after  a  protracted 
sti'uggle,  died.  Before  this,  however,  I  had  succeeded  in 
publicly  putting  my  foot  in  it  in  a  rather  marked  manner. 
It  was  the  year  of  the  meeting  of  the  British  Association 
at  Bath,  the  year  in  which  Dr.  Oliver  Lodge,  as  he  then 
was,  announced  the  confirmation  of  Clerk  Maxwell's  pre- 
diction by  the  discovery  by  Hei'tz  of  electric  waves — waves 
which  could  be  reflected,  refracted  and  so  forth.  Late  on 
publishing  night  a  wire  arrived  containing  the  momentous 
news  that  electric  waves  several  metres  in  length  had  been 
obsei-ved.  The  great  length  of  the  waves,  however,  rather 
bothered  me,  but  neither  the  publisher  (Mr.  George 
Tucker)  nor  the  foreman  printer  (Bunyard  was  his  name, 
I  think)  nor  the  junior  office-boy  could  assist  me  in  my 
dilemma,  and  all  the  many  eminent  men  of  science  then 
on  the  editorial  staff  had  left  tlie  office,  so  I  boldly  altered 
metres  to  millimetres,  and  at  one  stroke  diminished  the 
unusualness  of  the  news  a  thousandfold. 

A   Pi-etty    Tough   Job. 

During  the  year  of  the  editor's  battle  with  ill-health 
I  was  in  sole  charge  of  The  Electrician,  and  a  pretty 
tough  job  I  found  it  to  fill  the  paper  and  keep  myself  .out 
of  the  many  pitfalls  that  beset  the  path  of  an  amateur 
posaiig  as  an  omniscient  "  pro."  But  I  had  a  splendid 
volunteer  coqis  and  a  shrewd  mentor  in  the  person  of  Mr. 
James  Laister,  a  member  of  the  old  Telegraph  Sei'vioe, 
who  came  in  of  a  Thursday  evening  to  smoke  his  pipe, 
supply  editorial  notes  and  spy  out  split  infinitives  and 
other  defects  of  style  or  of  journalistic  tactics  in  the 
editorials  of  other  people.  I  can  remember  more  than  one 
battle  royal  between  my  fatherly  adviser  and  some 
eminent  writer  of  a  leading  article,  the  one  politely  and 
patiently  insisting  upon  the  excision  or  toning  down  of 
some  offending  phrase,  and  the  other  fiercely  resenting  the 
alteration  of  a  single  comma  in  his  contribution.  During 
the  tiying  years  of  interregnum  I  recall  with  gi-atitude  the 
names  of  Silvanus  P.  Thompson,  Albion  T.  Snell,  J.  A. 
Fleming  and  W.  E.  Sumpner,  who  were  ever  ready  to  lend 
the  boy-editor  a  helping  hand. 

Then  came  the  editorship  of  A.  P.  Trotter,  than  whom 
there  never  existed  a  more  chivalrous  and  inspiring  chief. 
He  not  only  gathered  together  a  verV  large  band  of  regular 
contributors  who  wrote  under  then-  own  names,  but.  he 
added  to  what  I  just  now  called  our  volunteer  oorjjs. 
Exciting  Days. 

Tho.se  were  exciting  days.  Discoveries  and  developmeuta 
in  science  and   industry  were  as  plentiful   as  blackberries 
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in  September.  There  were  battles  in  the  law  courts  over 
patents,  and  on  the  floor  of  the  Inrtitution  over  everything. 
In  one  way  it  was  a  day  of  small  things.  Noisy  little 
dynamos  sparking  away  in  dirtv  little  basements,  and  tiny 
little  companies  lighting  restricted  little  areas,  and  to  ring 
a  bell  by  Hertzian  waves  transmitted  through  a  couple  of 
brick  walls  and  a  hundred  feet  of  air  was  greeted  with  loud 
applause  by  the  audiences  at  the  Friday  evening  discourses 
at  the  Royal  Institution.  Probably  the  present  moment  is, 
in  fact,  more  exciting,  speaking  scientifically,  but  the  rapid 
development  of  the  industrial  applications  of  electricity  in 
the  period  I  am  talking  of,  i.e.,  the  last  fifteen  years  of  the 
past  century,  made  life  in  the  editorial  office  of  an  electrical 
journal  distinctly  strenuous,  though  ])rohably  not  more 
strenuous  than  it  is  to-day. 

Then  my  chief  left  (to  take  up  shortly  afterwards  the 
position  of  Electrical  Adx-iser  to  the  Govermnent  of  South 


Africa),  and  I  was  inducted  into  the  editorial  chair  in 
that  noisy,  e\-il-smelling  back  room  on  the  first  floor  at 
No.  3,  Salisbury  Court,  Fleet  Street,  London,  B.C. 
Under  me  were  E.  Tremlett  Carter  and  F.  C.  Raphael, 
who  succeeded  me  in  that  order  in  the  editorship  of  the 
paper  of  which  we  were  all  in  our  different  ways  so  proud. 

I  cannot  at  this  distance  of  time  recall  any  original 
development  during  my  editorship  of'  barely  two  years.  I 
was  content  to  follow  the  Trotterian  tradition.  But  nuires 
tcmjjis,  aiitres  viuiirs,  and  it  was  thought  necessary,  inter 
(ilifi,  to  get  a  business  hustle  on,  and  so,  in  due  course,  J 
vacated  the  armchair,  never  to  return  to  journalistic  work 
again,  except  as  a  half-timer  and  for  a  veiy  brief  period. 

Those  seem  spacious  days  compared  with  these,  and  the 
men  seem  bigger  in  retrospect,  but  doubtless  it  is  all  an 
illusion  due  to  my  comparative  youthfulness  in  1888-97  and 
to  the  magnif3ring  effect  of  sentiment. 


Silvertown    and    the    Electrical    Industry. 


No  history  of  electrical  jiroLTCss  would  be  complete  without 
some  reference  to  the  Silvertown  works  of  the  India-Rubbek, 
Gitt,v-I'ek''ha,  AXn  Tel.koraph  Woeks,  Ltd.  Not  only  are 
they  the  Mecca  of  students'  visits,  and  have  so  given  many 
generations  of  budding  electrical  engineers  their  first  insight 
into  industrial  processes,  but  they  have  been  so  closely  connected 
with  electrical  progress  of  all  kinds  that  their  history  is  in  itself 
an  epitome  of  a  great  development.  They  possess  yet  another 
distinction.  They  are  not  wholly,  or  even  mainly,  electrical  in 
character,  and  have  therefore  been  able  to  view  in  a  detached  and 
semi -paternal  way  the  moil  and  turmoil  that  has  accompanied 
the  progress  to  manhood  of  certain  other  electrical  imdertakings. 
But  to  our  history. 

The  Early  Days. 

.•Silvertown  is  an  outlying  district  in  the  borough  of  West  Ham, 
forming  part  of  an  island  cut  off  by  the  Victoria  and  Altiert  Docks 
on  the  west,  north,  and  east,  and  by  the  river  Thames  on  the  south. 
In  the  3'ear  18.50  it  did  not  exist,  and  even  West  Ham  was  a  small 
and  practically  unknown  suburban  district  with  barely  IS  000 
inhabitants.  To-day  Silvertown  has  the  population  of  a  fairly 
large  country'  town,  and  West  Ham,  created  a  borough  about 
twenty-one  years  ago,  boasts  some  300  000  inhabitants. 

In  1852  S.  W.  Silver  &  Conipam-,  the  well-known  outfitters  in 
Cornhill,  removed  their  waterproofing  works  from  Greenwich  to 
some  land  between  Bow  Creek  and  Barking  Creek.  The  first 
purchase  was  a  single  acre,  Vmt  seven  more  were  soon  added. 

In  18.'>.">  a  great  change  came  over  the  neighbourhood  by  the 
opening  of  the  Victoria  Docks.  They  extended  from  thei^  entrance 
mar  Bow  Creek  to  within  lolf  a  mile  of  S.  W.  Silver's  works.      At 
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the  same  time  the  loop  line  to  the  north  of  the  docks  was  made, 
and  stations  built  at  Tidal  Basin  and  Customs  House.  The  old 
line,  for  which  a  swing  bridge  was  erected  across  the  dock  entrance, 
remained  in  use  for  goods  trallic  only. 

The  Genesis  of  Ebonite. 

Between  1855  and  IHfiO  Messrs.  Silver's  works  had  increased  to 
"ijch  an  extent  and  had  gathered  round  tliem  so  manv  residents, 


as  to  jiistify  the  name  of  Silverto\ni  being  given  to  the  district 
of  which  they  formed  the  centre.  Beginning  with  waterproof 
clothing  and  belting  for  machinery,  the  manufactureof  other  kinds 
of  rubber  goods,  including  ebonite,  was  soon  undertaken.  Ebonite 
is  we  need  hardly  say,  hardened  rubber,  made  by  prolonging  or 
intensifying  the  curing  or  vulcanising  process.  "The  method  of 
its  manufacture  was  discovered,"  Col.  Silver  says,  "  in  a  curious 
manner.  Hollow  india-rubber  balls  are  made  out  of  sheet  rubber, 
cut  in  two  sections  and  inHated  by  oxaUc  acid  in  a  bath  of  melte<l 
sulphur.  During  the  process  one  of  the  balls  fell  unnoticed  to 
the  bottom  of  the  bath.  When  found  at  the  end  of  the  week  it  had 
hardened  into  ebonite." 

Ebonite,  electrical  engineers  will  agree,  is  an  invaluable  substance. 
Its  quahties  are  hardness,  elasticity,  and  non-porosity.  It  has 
replaced  wood  in  numberless  articles,  because  it  does"  not  warp 
with  moisture.  Before  its  discovery  vinegar  manufactiuers  had 
constant  trouble  from  the  corrosion  of  their  metal  pumps  and 
pipes.  Now  all  their  utensils  are  made  of  ebonite,  on  which  vinegar 
has  no  effect.  On  account  of  its  resistance  to  chemical  action,  it 
it  is  indispensable  in  the  laboratory,  and  its  electrical  non- 
conductivity  makes  it  invaluable  as  the  basis  of  all  electrical 
instruments. 

The  growth  of  Messrs.  Silver's  works  was  so  satisfactory  that  in 
18(54  a  prospectus  was  issued  for  converting  the  business  into  a 
company  under  the  title  of  "  Silver's  India-rubber  Works  and 
Telegrapli  Cable  Company,  Ltd."  Fig.  2  shows  a  view  of  the 
works  about  this  time.  On  the  Provisional  Committee,  amongst 
other  well-known  names,  were  those  of  Sam  Mendel  of  Manchester 
and  William  Fenton  of  the  Great  Western  Railway.  Col.  H.  A. 
Silver  and  Mr.  J.  W.  Willans  were  the  first 
managing'  directors,  but  they  retired  a  year 
affer  the  formation  of  the  company,  when  Mr. 
Mathew  Gra_\  became  sole  managing  director. 
Tlie  indiarubber  and  gutta-perciia  departments 
had  been  under  separate  management  from  the 
time  that  Mr.  Hancock,  gutta-percha  manu- 
facturer at  Smithtield,  amalgamated  with 
Silvers,  and  brought  his  own  cneineers  and 
workmen  with  him.  The  two  departments 
were  now  put  under  the  sole  direction  of  Mr. 
Mathew  Gray,  and  it  is  to  his  untiring  energA' 
and  excellent  capacity  for  business  that  the 
firm  owes  its  present  prosjierous  position.  On 
the  retirement  of  Jlr.  Gray,  his  eldest  son  Mr. 
It.  Kaye  Gray,  a  well-known  figure  in  the 
electrical  industry,  was  appointed  managing 
director  and,  on  his  death  in  1014,  his  two 
brothei-s  Mr.  C.  H.  (Iray  and  Mr.  W.  E.  Gray, 
became  joint  managing  directors,  a  line  of 
succession  which  can  hardly  be  equalled  by 
any  other  electrical  firm. 

Early  Submarine  Cables 

Mr.  Mathew  Gray  soon  turned  his  attention 
to  the  manufacture  of  submarine  cables, 
and  in  IS(i7,  only  a  year  after  the  laying  of 
the  fii-st  successful  Atlantic  cable,  he  obtained  an  order  from  the 
-Western  Union  Telegraf)li  Company  of  America  for  a  cable  to  con- 
nect Key  West,  the  southernmost  point  of  the  United  States,  with 
Havana.  Sir  Charles  Bright,  who  laid  the  first  though  unsuccessful 
Atlantic  cable  in  I8.")S.  was  the  engineer  selected  by  the  comjiany 
to  earn,-  out  their  contract. 

This  cable,  which  was  the  first  to  be  made  and  laid  by  the  company 
is  still  working  in  spite  of   having  been  immersed  tliirty-one  years 
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'n  the  water.  It  was  repaired  as  recently  as  1899  by  s.s.  "  Dacia." 
The  '■  Dacia,"  built  in  the  early  'sixties  for  the  Mediterranean 
fruit  trade,  was  acquired  in  1869  by  Sir  Charles  Bright.  In  order 
to  increase  her  carrying  capacity  he  lengthened  her  by  40  ft., 
cutting  her  in  two  and  inserting  that  amount  of  hull  at  her  waist. 
She  was  purchased  by  the  Silvertown  Company  in  1870.  At 
that  time  the  "Dacia"  was  the  doyen  of  cable  ships,  and  her 
cable  machinery,  though  designed  and  made  so  many  years  ago. 
was  still  as  good  as  that  of  any  cable  ship  atloat  until  her  history 
was  completed  by  a  glorious  end,  for  she  was  sunk  by  a  Gennan 
submarine  in  1914  when  carrying  out  work  for  the  French  Govern- 
ment off  Madeira.     A  view  of  the  ship  is  given  in  Fig.  1. 

In  1870-71  followed  the  West  India  and  lanama  cables,  which, 
owing  to  the  rocky  character  of  the  sea  bottom,  gave  a  great  deal 
of  trouble  in  the  laying.  Yellow  fever  also  attacked  the  ship,  every 
fifth  man  on  board  succumbing  to  it.  A  more  pleasant  task  was 
the  laying  of  the  Algiers-JIarseilles  cable  for  the  French  Government 
in  1871,  and  the  Lizard-Bilbao  cable  in  1872. 

About  this  time  the  company  acquired  s.s.  '"  International." 
and  fitted  her  with  cable  tanks  and  the  requisite  machinery.  The 
first  cable  the  "  International  "  laid  was  in  1870,  between  the 
Channel  Islands  and  the  English  coast.  In  1899,  having  retired 
from  active  service  for  several  years,  she  was  sold  to  a  Frenchman 
who  tried  to  tow  her  to  Boulogne  ;  but  a  fresh  breeze  sprang  up. 
the  hawser  parted,  and  the  old  ship  went  a.shoie  at  Beachy  Head, 


comjiany  in  188."i.  Though  only  a  small  vessel,  she  has  done  a 
good  deal  of  useful  work  m  water  too  shallow  foi-  larger  ships  and 
also  in  repairs. 

The  present  appearance  of  the  woiks  is  shown  iji  Fig.  2.  This 
photograph  gives  an  excellent  idea  of  the  expansion  that  has  taken 
place,  and  that  same  expansion  is  well  illustrated  by  saying  that 
the  personnel  employed  in  1865  numbered  200  and  at  the  present 
time  is  about  5  000.  While  on  this  subject  mention  may  be  made 
of  a  striking  event  in  the  history  of  the  firm — the  well-known 
Silvertown  explosion  in  .January,  1916.  Fortunately,  this  did 
very  little  damage  to  the  works. 

The  Activities  of  the  Firm. 

The  electrical  activities  of  the  firm  are  not,  however,  confined 
to  telegraph  cables.  In  the  early  days  of  electricity  supply,  that 
is  about  the  year  1878,  dynamos  were  built  for  the  then  existing 
British  Electric  Company  and  for  Col.  Crompton,  who  was  one  of 
the  original  makers  of  the  Granune  raacliine  in  England.  In  1882 
several  machines  were  made  for  the  special  purpose  of  lighting 
the  Silvertown  works,  this  lighting  installation  being  at  the  time 
one  of  the  biggest  in  this  country.  For  a  time  this  side  of  the 
company's  activities  continued  to  show  considerable  expansiori, 
but  Silvertown  is  not  an  ideal  place  for  the  manufacture  of  this 
class  of  machine  owing  to  its  distance  from  other  centres,  and  the 
biggest  machine  made  there  did  not   exceed  i'OO   k\\'   in   output. 
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at  the  very  spot  from  which  she  had  laid 
one  of  her  first  cables.  Her  bare  ribs  now 
gaze  regretfully  upon  the  scene  of  her 
early   labours. 

In  1875-6  the  West  Coast  of  America 
cables,  a  total  of  some  1  700  knots,  were 
laid.  On  the  way  out  the  "  Dacia  "'  met. 
anchored  in  Smyth's  Channel,  the  •  Sun- 
beam," then  on  the  voyage  with  wliicu 
Lady  Brassey  has  familiarised  the  world. 
The  encomiter  is  described  in  the  pages 
of  her  book.  Smaller  cables  in  such  differ- 
ent quarters  of  the  globe  as  the  Caspian  Sea,  the  Gulf  of 
Florida,  and  the  Canadian  coast  followed,  and  then  the  com- 
pany received  an  order  for  over  :!  000  nautz  of  cable  to  be  laid 
on  the  West  Coast  of  Central  and  South  America. 

The  First  Proper  Cable  Ship. 

To  execute  this  order  the  telegraph  steamship  "  Hooper  "  was 
acquired  from  Messrs.  Hooper,  telegraph  engineers,  and  re- 
christened  the  "  Silverto-vvn."  She  was  the  first  ship  to  be  designed 
expressly  as  a  cable  ship.  The  storv  is  that  the  cable  engineer 
leapopsible  for  her  drew  three  circles  representmg  the  diameter 
and  dejith  of  the  cable  tanks  he  wanted,  and  the  naval  architect 
was  nistructed  to  build  a  ship  around  them.  When  laimched  she 
was,  mth  the  exception  of  the  "  Great  Eastern,"  the  largest  cargo 
ship  alioat,  and  her  cable  tanks  were  actuaUv  one-third  larger 
than  those  of  the  leviathan.  In  the  intervals  be-tween  cable-la>nng 
the  "  Silverto\\-n  "  has  carried  general  cargo,  and  on  one  occasion 
brought  from  New  Orieans  the  largest  load  of  grain  that  has  ever 
crossed  the  Atlantic.  It  was  at  the  end  of  this  voyage  that  a 
paltry  300  tons  of  sugar  could  not  be  found,  tiO  a  supercargo 
stumbled  accidentally  upon  them  in  one  of  her  capacious  pockets. 
During  the  ChUian  Civil  War  in  1891,  she  was  present  at  the  bom- 
bardment of  Iquique,  and  gave  a  temporary  home  to  a  number  of 
Englishwomen  and  children  who  were  driven  from  the  town. 

A   fourth   cable  ship,   the   "  Buccaneer,"   was   acquired   by   the 


The  lighting  of  a  number  of  small  towns 
was,  however,  undertaken,  and  of  the 
larger  cities  Brussels  is  an  interesting  ex- 
ample of  one  of  those  places  that  owed  its 
first  electric  lighting  installation  to  the 
company.  In  more  recent  years  the  com- 
pany's activities  in  the  electrical  depart- 
riiont  included  the  manufacture  of  petrol 
electric  plant,  of  electric  vehicles,  of  train 
riiE  Dii\  KLOPMENT  OK  lighting  equipment,  of  telegraph  and  other 
TOWN  Works.  electrical     instruments,     of     switchboards 

and  of  searchUghts.  Mention  in  this  con- 
nection must,  of  couise,  be  made  of  the  manufacture  of  batteries 
for  the  Leclanche  cell  was  originally  introduced  into  this  coimtry 
fifty  years   ago   by  the  Silvertown  company. 

India-rubber  Goods. 

Mention  must  also  be  made  of  the  manufacture  of  electric  light  and 
power  cables.  The  1  000  V  cables  originally  laid  by  the  Brush 
Company  in  the  City  of  London,  which  supplied  sixteen  arc  lamps 
in  series,  were  made  by  the  Silvertown  Company.  These  cables 
were  insulated  by  cotton  smeared  with  indiarubber  and  performed 
good  service  even  with  this  somewhat  meagi'e  covering.  About 
1886,  when  the  company  had  developed  a  good  business  in  rubber- 
insulated  high-tension  main.=,  the  gi-eat  fight  occurrefl  between 
paper  and  rubber  insulations  for  this  purpose.  It  is  now  common 
knowledge  that  as  regpjds  insulating  properties  the  two  are  on  more 
equal  giound  than  was  at  one  time  supposed,  and  that  the  poor 
service  that  a  number  of  rubber  cables  gave  was  due  to  the  rough 
mechanical  handling  they  received  before  installation.  As  an 
example  of  this  we  may  mention  that  certain  high-tension  alter- 
nating current  rubber-covered  cables  at  Cardiff,  which  have  been 
in  service  for  so  long  and  are  in  fact  still  in  service,  have  given 
so  little  trouble  that  the  engineer  did  not  know  of  their  existence, 
or  so  the  stoiy  goes  ;  while,  in  Newcastle,  certain  cables  of  the 
India  Rubber  Company's  manufacture  have  been  in  use  since 
1889  and  have   never   given  any  trouble. 


HOG 


The  Electrician — November  ii,   1921 


Some    Events    in    Cable    History, 


(Chi 


By     GEORGE     SUTTON. 

nd  Managing  Director,  W.  T.  Henley's  Teleirraph  Works  Company.  Ltd.) 


To  Willi-  111  .-.i.xty  yuais  u'^i)  im-aus  iluit  om-  must,  of  necessity, 
draw  upon  the  records  of  historians,  for  few  living  men  could  be 
expected  to  deal  now  with  matters  coming  witliin  their  personal 
experience  then.  Some  records  have  been  left  which  will  enable  me 
to  deal,  I  hoj)e,  in  a  manner  embracing  a  measure  of  general 
interest,  with  the  activities  of  the  founder  of  fliis  company  in  the 
j'ears  about  that  period.  In  doing  so  1  am  not  helped  by  any 
records  left  by  Mr.  Hcnlc\'  liimsclf,  for  he  was  a  man  who  did  not 
record  tlie  events  of  his  time.  That  he  was  a  man  of  indomitable 
energy  and  resource,  abundant  physical  prowess  and  great  inventive 
intellect,  there  is  afnjile  evidence  to  prove,  but  he  was  lacking  in 
organising  power. 

Mr.  H.  R.  Kempe  has  recently  recorded  in  the  [lages  of  ""  The 


Henley.  From  liis  evidence  given  before  the  ".Joint  Submarine 
CommitU'C  "  in  IS.")!) — "'  Presented  to  both  Houses  of  Parliament  by 
command  of  Her  Majesty  "  in  1861 — it  is  clear  that  he  commenced 
the  manufacture  of  electrical  instruments,  of  his  own  design,  in  flu- 
year  Queen  X'ictoria  came  to  the  throne,  viz.,  1837.  He  also  ujider- 
took  the  manufacture  of  land  lines,  and  had  laid  5  000  miles  by  the 
date  of  the  sitting  of  the  (,'ommittee.  He  had  made  the  240  miles  of 
submarine  cable  laid  between  Victoria  and  Tasmania  in  1858,  thirty 
miles  for  India  in  18.57,  and  ten  miles  laid  in  the  Mediterranean.  He 
was  at  the  pa\ing-out  of  the  first  iron-slu-athed  cable  ever  laid — 
from  Dover  to  Calais — and  he  had  been  engaged  to  test  and  examine 
electrically  the  first  Atlantic  cable  after  it  had  failed.  At  the  time 
of  giving  his  evidence  he  was  manufacturing  400  miles  of  cable,  to  be 
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Hcfiley  Telegraph  ■  that  Mr.  HcnU-y  told  liim  that  lu-  hail,  for  thnt- 
consec-utive  years,  made  a  yearly  ])rofil  of  tSO  000.  l''or  a  "'  one- 
man  concern,"  in  those  days,  this  must  be  accounted  a  distinctly 
remarkable  achievement.  Hut  the  loo.se  and  lackadaisical  methcd 
on  which  he  allowed  his  huge  factory  at  North  Woolwich  to  be  lun 
brought  him  to  the  verge  of  ruin,  and  it  was  only  by  his  own  sui)cr- 
human  efforts  and  the  loyalty  and  hard  work  of  a  very  few  of  his 
employees  that  he  retrieved  gome  of  his  almost  lost  fortune,  and 
began  anew. 

Henley  the  Man — and   His  Work. 

As  evidence  of  the  type  of  man  he  was,  I  miotc  from  "  The 
Manufacturers'  Engineering  and  Export  .Journal  "  of  May,  18!>2.  a 
publication  now  defunct. 

■'It  is  relal«l  that  when  hindered  fi-mn  laying  coni])etitive  wires  bj,- 
the  old  Klcctric  Tek-Kiapli  ('i)nipany,  wliieli  had  monopnliscil  the  whole 
ol  the  telegraph  work  ami  ha<l  obtained  nearly  the  whole  of  the  overhead 
tines,  Mr.  Henley  retorted  by  rll^^ing  trenches  and  laving  underground 
wires  from  London  to  Carlisle,  and  from  Dublin  to  Belfast." 

But  I  am  running  ahead  of  my  storj',  and  must  go  back. 

Let  me  just  Jjriefly  run  over  the  early  history  of  William  Thomas 


laid    at    his    own    risk,    to    connect    the    Balearic    islands    with 
Barcelona. 

The  Gutta  Pcrche  Question. 
In  the  light  of  our  knowledge  to-day  of  the  value  of  gutta  percha 
as  an  insulator  for  submarine  cables,  it  is  inteiesting  to  compare 
the  replies  on  this  subji-ct,  of  the  three  cable  manufacturers  of  that 
day,  Mr.  Newall,  of  Ncwall  Company,  (J ateshead  ;  Mr.  Glass,  of 
Glass,  Elliott  &  Company,  Greenwich,  and  Mr.  Henley. 

Mr.  Newall  said  :  "  I  think  from  wliat  I  have  seen  lately  that  my 
confidence  is  entirely  gone.  I  would  never  undertake  to  lay  down 
another  cable  encased  hi  gutta  percha.  The  faults  have  been  -so  great 
and  so  frequent  that  I  have  not  the  least  confidence  in  if  now." 

Mr.  Glass,  in  re])ly  to  the  chairman  s  remark  :  "  And  that  is  evidence 
of  your  opinion  of  gutta  percha  as  an  insulator  ?  "  said,  "  Yes.  \\e 
have  had  samples  submitted  to  us  of  many  other  insulators,  which 
certainly  .-^how  a  sui)erii)rity  as  regards  their  insulating  property,  but 
wc  have  no  means  of  judging  what  the  effect  would  be  of  dealing  with 
those  substances,  particularly  in  laying  the  ealjle.  ' 

Mr.  Henley,  in  answer  tol'i-ofe.ssor  Wheat-stones  tiuestion  :  "What 
should  you  prefer  above  all  things  that  _\-ou  know  ?  "  said,  "  I  should 
piefer  pure  gutta  percha,  in  my  opinion." 

Xo  othei-  cable  manufacturer  existed  in  those  days,  and  the  Gutta 
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Percha  Company  of  Wharf  Koad.  London,  niadi-  sutta  perclia  core 
for  these  three. 

The   Telegraph  to    India 

We  now  eome  to  one  of  the  great  Unks  in  submarine  ealile  history, 
"  The  Telegrapli  to  India."  In  1862  the  Indian  tJoveniment 
decided  to  undertake  on  its  own  account  the  laying  of  a  line  to 
connect  India  and  England,  and,  in  order  to  make  the  subraaiine 
portion  as  short  as  possible  and  to  avoid  deejj  water,  arranged  to 
limit  the  laying  of  a  cable  to  the  waters  of  the  Persian  Gulf.  The 
total  length  of  the  submarine  cable  was  1  450  miles,  divided  into 
four  sections.  Mr.  Henle}'  secured  the  order  for  this  cable  on 
December  18,  1862,  and  it  wa.s  successfully  laid  by  Sir  Charles 
Bright  in  1863.  In  his  book  "  Submarine  Telegraplis,"  pubhshed 
in  1808,  Mr.  Charles  (now  Sir  Charles)  Bright — a  son  of  tlie  first 
Sir  Charles — says  of  it. 

"  This  was  the  first  instance  of  any  great  length  of  cable  being  a 
complete  and  lasting  success,  and  it  was  certainly  due  in  a  large  measure 
to  the  many  novel  and  improved  methods  introduced  in  itsmanuEacture, 
and  to  the  complete  S3'stem  of  electric  and  mechanical  testing  here 
applied. 

"  By  the  date  of  laying  the  above  cable — forming  the  first  telegraphic 
connection  between  the  United  Kingdom,  Europe  and  India — the  science 
of  constructing  and  laying  submarine  telegraphs  was  pretty  definitely 
worked  out,  and  no  very  striking  departure  in  general  principles  has 
since  been  introduced  ;  indeetl,  the  pioneer  stage  may  be  said  at  this 
juncture  to  have  reached  its  termination." 

For  tliis  cable,  sheathing  machines  of  the  horizontal  type  were 
used  for  the  first  tinie  on  record,  and  this  class  of  machine  has  become 
universal  and  has  been  used  ever  since.  In  the  earlier  days  the 
sheathing  machines  were  iiiodelled  on  the  rope-maldng  ma<'hines 
of  tliat  period,  which  w-ere  vertical.  A  reproduction  of  an  illu.-itra- 
tion  of  the  period  showing  the  two  cable  ships  loading  this  cable 
at  ^Voolwich  is  given  herewith. 

On  Maj'  5,  1864,  an  agreeinent  was  signed  by  the  Telegraph 
Construction  i-  Maintenance  Company,  Ltd.,  wliich  had  been  formed 
in  the  previous  yeai'  by  an  amalgamation  of  Glass,  Elliott  tV  t!oin- 
pany  and  the  Gutta  Percha  Company,  to  make  and  lay  a  new  Atlantic 
cable.  I  take- the  following  quotation  from  the  late  Mr.  Willoughljy 
Smith's  book  "  The  Rise  and  Extension  of  Submarine  Telegraphy," 
indilished  in  1S91. 

"  Mr.  Itenley  had  not  succeeded  in  manufacturing  a  suitable  core  for 
cables,  consequently  he  had,  much  against  his  will,  to  make  a  virtue 
of  necessity  and  enter  into  a  working  agreement  with  his  rival,  Mr.  Glass, 
who  was  managing  director  for  the  Telegraph  Construction  ■'  Main- 
tenance Company,  Ltd.  Thus  he  became  engaged  in  making  the  shore 
ends  for  the  Atlantic  Telegraph  Cable." 

Henley's  and,  the   "  Great  Eastern." 

The  shore  end  for  the  1865  Atlantic  Cable  was  laid  in  July  from 
\'alencia,  Ireland,  by  Mj-.  Henley's  steamship  "  Caroline,"  and  an 
account  of  this  appears,  with  illustrations,  in  the  "  Illustrated 
London  News  "  of  that  date.  As  is  well  know^r,  the  deep-sea  cable 
was  laid  by  the  "  Gieat  Eastern,"  but  the  cable  broke,  and  it  was 
not  comjjleted  until  the  following  year,  when  another  cable  was  also 
laid  by  the  "  Great  Eastern."  The  shore  ends  for  both  the  1865  and 
1866  Atlantic  cables  were  made  by  Mr.  Henley  at  North  W'oolwich. 

It  was  shortly  after  this  that  Mr.  Henley  experienced  the  financial 
difficulties  to  wliich  I  have  already  referred. 

Newall  &  Company  had  retired  from  the  submarine  cable 
business,  leaving  the  Telegraph  Construction  6;  Maintenance 
Company  Ltd.,  and  Mr.  Henley,  the  two  competitors  for  such  work. 
The  fact  that  Mr.  Henley  had  to  depend  ujion  his  great  rivals  for 
the  core,  no  doubt  operated  against  him.  but  this  was  not  the  only 
cause  of  his  financial  difficulty. 

We  still  have  with  the  company  an  engineer  who  was  with 
Mr.  Henley  at  that  time,  and  who  has  now  completed  fifty- five 
years  service  with  Henley's.  From  some  notes  made  by  him  it  is 
easy  to  see  how  the  financial  difficulties  came  about.  It  would  be 
mteresting  to  give  a  descrijition  f)f  ' the  gicat  Henley  Works 
of  that  day — works  wliich  Mr.  Willoi; rhby  Smitli  says  "con- 
founded  his  (Henley's)  enemits  and  istonished  his  fiiends," 
but  I  fear  that  I  have  already  overstep)),  i  the  margin  allowed  to 
me  by  the  genero.sity  of  the  Editor. 

A   Self-Contained    '  i 

Perhaps,  however,  there  will  be  rooii  :  say  that  .\lr.  Henley 
manufactured  everything  possible,  himser.  i\e  had  a  rolling  mills 
to  make  iron  rods  for  the  wire  drawing,  a  'i  ant  for  making  steel 
ingots,  a  large  iron  and  brass  foundry,  \i\-\i  ,  >ending  furnaces,  a 
galvanising  shop,  plant  for  •on-ugatcl  i-m  .  .  npenters',  pattern- 
makers', smiths',  fitting  and  engineering  ,,-hi,i,5,  battery- making 
shoj)S,  stables,  etc.  All  this  in  additii.ii  to  '^i-ge  stranding  and 
cable  making  plant.  He  ma  li^  all  his  own  .  otinery  and  owned 
a  coal  mine  and  a  large  iron  >■  orks  in  Wali'S.  Jle  jwned  a  number 
of  cable  ships,  including  the      Caroline.      "J-aPuta"  (lost  with 


sixty  hands  in  the  Bay  of  Biscay  on  November  29,  1874),  '"  Africa,'' 
"  Uruguay,"  "  Investigator  "  and  the  steam  yacht  *'  Albion." 

Transformation  to   a   Company. 

The  present  company  was  formed  in  1880,  and  Mr.  Henley  died  in 
1882.  This  was  at  the  time  when  practical  developments  were 
taking  place  in  comiection  with  telephony  and  the  appHcation  of 
electricity  to  Ughting  and  power  purposes.  The  new  company, 
whilst  continuing  its  business  of  constructing  and  laying  sea-cables, 
kept  in  touch  with  the  requirements  of  the  times  by  manufacturing 
some  of  the  very  first  telephone  and  electric-light  cables,  until 
to-day  power  and  lighting  cables  have  become  its  principal  industry, 
although  the  construction  of  sea  cables  still  bears  an  important 
place  in  the  company's  ojieratiuns. 

The   North  Woolwich  and  Gravesend  Works. 

Since  the  days  of  Mr,  Henley  the  works  at  North  Woolwich  have 
been  largely  rebuilt  and  have,  of  course,  been  equipped  with  modern 
plant.  Also,  in  order  to  cope  with  the  demand  of  the  more  recent 
years  for  high  power,  paper  insulated  mains,  etc,  a  large  works  were 
completed  at  Gravesend  in  1906.  At  both  works  the  plant  is 
constantly  being  renewed  and  added  to  by  new  machines,  largely 
the  product  of  the  company's  own  engineering  shops. 


Electrical    Development    and 
Electrician." 


The 


By    Prof.    ELIHU    THOMSON. 


Thk  Electrici-XN  certainly  occupies  the  unique  position  of  having 
its  history  cover  a  period  during  which  the  electric  art  has  pr.nc- 
ticolly  grown  from  the  very  smallest  beginnings  until  it  has  reached 
the  gigantic  expansion  and  development  of  the  present  time. 
At  the  time  of  its  foundation  there  was,  indeed,  very  little  outside 
of  telegraphy  in  which  the  possibilities  of  electiic  application  were 
involved.  With  the  single  exception  of  the  lighthouse  magneto 
machines,  the  voltaic  battery  was  the  only  source  of  electric  current 
applied  practically.  Its  chief  uses  were  for  telegraphy,  and  to  do 
a  certain  amount  of  clectrodeposition,  as  in  electroplating  and  in 
electrotyping. 

Paccinotti  and  Gramme  had  not  created  the  type  of  dynamo- 
generator,  which,  in  morlified  forms,  became  so  important  in  the 
decades  following,  and  not  until  about  the  end  of  the  second  decade 
of  the  life  of  The  Electrician  was  there  any  considerable  advance 
in  the  use  of  electricity  for  lighting,  the  greater  development  of 
which  involved  the  use  of  the  arc  lamp  on  a  large  scale,  as  well  as 
the  development  of  the  incandescent  lamps,  and  the  machinery 
for  working  them  may  be  said  to  be  fairly  begun  as  much  as  twenty 
years  after  the  foundation  of  The  Electrician.  The.se  advances 
were  followed  in  a  few  years  by  the  introduction  of  electric  motors 
on  a  very  moderate  scale.  > 

It  was  nearly  thirty  years  after  the  establishment  of  the  journal 
before  that  great  expansion  in  the  use  of  electric  power  for  the 
propulsion  of  tiamears  and  the  operation  of  electric  railways  took 
place,  a  growth  which  has  continued  on  an  increasing  scale  ever 
since.  Even  to  catalogue  the  directions  in  which  the  art  has 
expanded  in  the  intervening  years  would  demand  a  considerable 
space. 

In  the  earlier  years  those  of  us  who  were  directing  our  attention 
to  the  future  developments  in  electrical  science  and  its  application 
could  readily  picture  to  ourselves  an  enormous  extension  in  making 
use  of  current  waves,  beginning  vnih  tlie  low  frequency  waves 
characteristic  of  alternating  currents,  and  involving  illimitable 
transformations  with  possible  transmissions  at  high  voltage,  and 
then  onward  to  the  study  and  use  of  high  frequency  waves  and 
effects,  up  to  such  frequencies  as  only  leave  a  moderate  gap  to  be 
filled  between  them  and  the  lowest  heat  waves. 

In  the  intermediate  field  came  wireless  transmission,  as  originally 
developed  by  Marconi,  though  foreshadowed  many  years  in  advance. 
In  these  later  years,  however,  not  only  does  electrical  science  concern 
itself  with  the  motions  of  those  almost  infinitesimal  things  known  as 
electrons,  but  actually  constructs  apparatus,  sometimes  called 
"  electron  tubes,"  utilising  the  various  actions  which  take  -place 
in  high  vacuum  with  moving  electrons,  a  branch  of  electrical 
engineering  which  promises  to  be  that  one  which  is  to  receive, 
in  the  next  decade  or  .so,  a  very  great  expan.sion.  Already  the  one 
important  application  in  amplifying  excessively  feeble  signals  in 
wiieless  transmission  has  done  wonders. 

The  Electrician  is  to  be  congratulated  all  along  through  this 
grand  development  in  electrical  science  and  its  uses,  on  having 
been  one  of  the  most  important  means  for  recording  and  making 
known  the  progress  of  this  work.  Its  function  has  been  a  very 
precious  one,  the  more  completely  understood  and  appreciated 
l)y  those  who  have  \vitnessed  through  the  long  years  past  how  well 
it  has  performed  the  task.  It  has  earned,  through  long  and 
excellent  service,  the  best  wishes  for  the  future  of  electrical  students 
and  tlie  electrical  engineering  fraternity  at  large. 


t5US 


The  Electrician — November  ii,  192 1 


Submarine    Telegraphy,    1861-1921. 


In  reviewing  the  prugic??  iii;ule  in  sul'iiKuiiu'  tilii:ra])liv  over 
a  term  of  veers,  the  mind  turns  naturally  to  a  oonsicleration  of  the 
number  of  miles  of  cable  laid  at  the  beginning  and  end  of  the 
term.  In  1861,  therefore,  old  re<-ords  inform  us  that  12  500  miles 
had  been  laid.  Owing,  however,  to  iniiwrfect  design  and  a  want 
of  oarc  in  the  selection  of  the  route  followed,  difficulties  in  the 
matter  of  repair,  etc.,  not  more  than  0  or  1"  p<'r  cent,  of  thi.s  ;i mount 
was  any  sort  of  practical  use.  Ihc  lonijcst  cable  which  had  at 
that  time  been  laid  was  that  cro.ssing  the  Atlantii;  1  iKHI  miles  in 
length. 

The  mileage  at  the  present  time  amounts  to  something  like 
:<(K)|N|(>,  and  the  proportion  idle  from  interruption  is  prolwbly 
well  under  10  jier  cent.  The  longe.st  cable  now,  which  lies  between 
Vancouver  and  Fanning  Island,  is  3  KiO  miles. 

Cable  Construction — Then  and  Novr. 

With  recard  to  the  con.struction  of  cables,  in  view  of  the  fact 
that  their  sijrnalling  .speed  is  a  function  of  the  amount  of  copper 
contained  in  a  unit  length,  as  confidence  has  been  gained  in  their 
length  of  life  the  tendency  has  naturally  been  to  increase  this 
quantity  of  copper.  In  pl.ice.  t heref ore, of  the  I, "iO  Ih.  per  nautical 
mile  that  the  c.ible  2  OOft  mile."  in  length  had  fifty  years  back, 
a  modern  cable  connecting  the  same  two  points  would  probably 
have  as  much  as  can  conveniently  be  handled,  i.«.,  iv*)  lb.  or  "00  lb. 
per  nautical,  mile,  with,  of  course,  an  appropriste  incrc.ise  of 
wciL'ht  of  the  s."'tta  |)ercha  surrounding  the  copj)er. 

Working  Arrangements. 

Kriiiii  the  working  point  of  view  development  i.s  briclly  sum- 
marise<l  in  wliat  follows  : 

Fifty  J  ears  ago  cables  of  .500  or  more  miles  in  length  were  worked 
simplex,  i.e.,  in  one  direction  only.  Signallina  was  carried  out  on 
what  wis  known  as  the  .single  needle  principle.  The  receiving 
instniment  consisted  of  a  reflecting  galvanometer,  and  the  motions 
of  a  beam  of  light  from  this,  under  the  influence  of  the  varied 
signalling  current  impulses  produced  by  manual  operation  at  the 
distant  end,  were  interpreted  and  read  out  by  one  operator  and 
written  down  by  a  .-econd. 

There  existed  three  obvious  human  limitations  in  this  system 
in  the  matter  of  sjx'ed — first,  that  imiHised  by  the  manual  dexterity 
of  the  sending  oj)er.itor  ;  .second,  that  de])endent  ujjon  the  dis- 
criminating ability  of  the  operator  engaged  in  reading  or  inter- 
preting the  movements  of  the  beam  of  light  ;  and,  finally,  the  speed 
at  which  the  third  ojierator  could  vrite  down  what  was  read  out 
by  the  second.  Ability  in  these  three  respects  was,  as  a  matter 
of  fact,  very  finely  graduated,  and  the  really  good  telegraph  operator 
of  those  days  was  undeniably  an  artist  in  his  own  line.  The 
average  speed  at  which  these  ojK'ration.-;  were  carried  out  was  of 
the  order  of  12.">  to  l.'i<»  letters  per  niimitc. 

Man-Handled  Traftic. 

As  an  example  of  the  extent  to  which  tiaffic  was  man-handled 
in  those  days,  and  for  some  considerable  time  afteiwards,  it  will 
be  of  interest  to  trace  the  course  of  a  tclegran^  handed  in  (say) 
at  (Jibraltar  for  I^ondon.  Ihis  would  be  sicnalled  in  the  manner 
described  al)ove  ujKin  the  cable  to  Lisbon,  where  it  would  be  read 
off  and  written  down  ;  it  would  then  be  manually  retransmitted 
in  the  same  way  upon  the  cable  to  Porthcurnow.  where  it  was 
dealt  with  as  at  Lisbon.  It  would  then  be  once  more  inamiallj' 
retransrr.i:ted  by  the  Morse  system  over  aerial  wires  to  London, 
where  it  was  recorded  on  the  .Morse  tape,  and  finally  translatefl 
and  written  off  for  deliven.-.  Thus  in  its  transmission  over  1  .">(H) 
miles  the  telegram  suffered  man-handling  no  fewer  than  (•ight  times. 

The  Siphon  Recorder. 

In  the  later  'seventies  there  came  the  gradual  introduction  of 
the  siphon  recorder — a  beautiful  piece  of  apparatus,  the  basis  of 
which  consisted,  as  in  any  D'Arsonval  galvanometer,  of  a  coil  wire 
hung  in  a  magnetic  field  moving  in  one  direction  or  the  other 
according  to  that  of  the  received  signalled  impul.se.  This  indeed 
constitutes  the  principle  of  the  main  receiving  apparatus  of  the 
present  day.  This  development  was  a  very  real  advance,  since  not 
only  was  the  employment  of  one  of  the  two  operators  engaged 
in  reception  work  dispensed  with,  but  a  f^-rmanent  record  of  the 
signals  was  furnished  which  enablo<l  work  to  be  checked.  A  few 
years  later  the  working  of  a  ciblc  on  the  duplex  system,  i.e.,  in 
both  directions  at  the  .same  time,  became  possible  owing  to  a  pro- 
vision (for  which  the  late  T)r.  Alex.  Muirhead  was  largely  responsiVjie) 
of  an  artificial  line  possessing  the  requisite  distributed  resistance 
and  capacity  to  balance  the  corresponding  properties  of  the  real 
cable.  This  was  a  very  definite  further  advance,  since  the  nett 
traffic  carrying  capacity  of  such  cables  as  were  being  worked  np 
to  the  limit  of  manual  transmission  became  practically  doubled. 


The  Genesis  of  Automatic  Transmission. 

A  period  of  relative  quiescence  then  ensued  until  the  early 
'nineties,  when  attention  began  to  be  given  to  automatic  trans- 
mission on  the  lines  of  the  appjiratus  in  u.se  for  many  years 
previously  on  aerial  wires,  but  differing  from  these  in  that  the 
sinele  needle  or  cable  code  system  of  signalling  was  retained  as 
opjxiscd  to  that  of  Morse. 

The  advantage  following  the  introduction  of  automatic  trans- 
mitters lay  in  the  facts  that  (1)  the  personal  equation  was 
eliminated  from  the  formation  of  the  signals  at  the  senrling  end, 
and  (2)  on  the  shorter  cables  a  number  of  opeiators  could  prepare 
the  perforated  tape  carrying  the  various  commutators  and 
permutations  of  current  impulses  incidental  to  the  formation  of 
the  groups  of  signo.ls  attachinir  to  a  number  of  telegrams.  This 
tape  oould  then  run  through  the  automatic  transmitter  and  signals 
sent  at  a  speed  considerably  in  excess  of  what  a  first-class  operator 
could  do  mamially. 

The  necessarily  increased  speed  at  which  the  signals  anived  at 
the  distant  end  was  met  by  abolishing  the  transcribing  of  them, 
and  substituting  a  method  of  gumming  the  recorder  tape  upon 
[wper  forms,  which  were,  in  their  tvirn,  handed  to  operators,  who 
wo\ild  .it  one  and  the  same  time  decipher  the  signals  and  punch  the 
peiforated  tape  required  for  their  retransmission. 

Following  the  increase  of  speed  consequent  upon  the  use  of 
automatic  transnd.ssion  there  came  a  demand  for  an  improvement 
in  the  definition  of  t!ie  received  signals,  which  led  to  the  reintro- 
duction  of  the  use  of  inductance  in  association  with  capacity  in 
the  receiving  circuit  as  .suggested,  it  is  believed,  originally  by 
I'romwell  Varley.  Modern  desian  of  the  ind\ictances,  however, 
afforded  a  material  ini|)iovcnicnt  in  the  value  of  such  an 
association. 

Effect  of  KR  on  Simplex  Speed. 

It  is  perhaps  not  too  much  t"  s;iy  that  prior  to  this  there  was  a 
definite  limit  of  simjilex  speed  determined  by  the  KR  (or  product 
of  total  resistance  and  cajiacity)  of  the  cable  concerned ;  a  correct 
association  of  capacity  and  inductance,  and  resistance  in  the 
receiving  circuit  admits,  however,  of  a  speed  under  the  same  con- 
ditions tliat  is  limited  only  by  the  sensitivity  and  other  requisit* 
conditions  of  the  leceivint;  a])paratus. 

Relaying  Problems. 

['p  to  this  time  very  many  efforts  had  been  niade  by  cable 
enirinecrs  to  devise  a  means  of  cllcctins;  what  had  been  a  practice 
on  aerial  \vires,  viz.,  that  of  automatically  relaying  on  the  signal 
from  one  cable  into  another,  thus  avoidine  the  necessity  for  their 
retransmission  Vjy  a  manual  agency.  C)wing,  however,  to  the 
attenuated  amount  of  energy  available  at  the  end  of  a  cable  and, 
prior  to  the  u.se  of  inductance,  the  distorted  character  of  the  signal 
formation  received,  none  of  these  endeavoins  met  with  much,  if 
any,  success.  The  problem  was  at  last  solved  by  an  invention  of 
Mr.  S.  G.  Brown,  which  consisted  of  a  rotating  drum  upon  which 
contacts  were  effected  on  one  side  lu-  the  other  according  to  the 
direction  of  motion  of  the  moving  coil  to  which  was  now  attached 
a  light  contact-making  pointer.  No  small  amount  of  dexterity  is 
called  for  in  both  the  mechanical  adju.stmcnt  of  this,  as  well  as  the 
association  of  capacity  and  inductance  emplo\ed  in  the  receiving 
system  of  which  it  forms,  of  course,  the  chief  feature. 

The     'Human  Relay." 

Before  the  advent  of  this,  n  cerlairi  amount  of  what  was  known 

•'         '      :iu  relay  " --ysteia  had  been  tried.     In  this  the  recorder 

lead  and   retransmitted   manually   by  one  operator. 

'V9S  limited  in  the  extent  to  which  it  coiJd  be  used 

impost!  being  that  determined  bj*  the  manual 

'ving  operator.     Ilius  its  u.se  was  confined  to 

( f  ^1  ,  III  was  of  a  corresponding  order.     The 

■ins  of  performing  the  same  function 

i.i;  as  it  did  the  services  of  an  operator, 

■      1  'enhanced  speed  when  necessary  made 

it  a  1  K, '  ;     ■_     .     :  o  Thus  its  tise  in  the  course  of  some 

year-   liccaiic     civ  :ji',f -el  ■     all  cases  where  such  a  possible  gain 

wii      ■  litatcd 

Advances  in  Relaying. 

Tl      II. '      r  ■■     -.ib!'    11  'ai-  b.ving  been  thus  established,  the  type 
i--   *'  en      1  ■  '     tion  or  another,  and  various  useful 

ii  ■cis^oricn  i  in  connection  with  them,  .such  as 

;nter|X)latc.-  ..;  'is,  the  object  of  which  is  to  corrcctt 

the  formation  oi  ti.  .i  i'.nents  consequent  on  the  distortion 
inhereiit  tt>  their  re-jiplki  .  .nd  to  restore  their  original  correct 
form  before  ret.ansr.iis.sioa.  That  devised  by  Mr.  Angus  Fraser, 
of  the  Eastern/ Telegraph  Company,  about  1908,  to  whom  very 
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much  of  the  present  automatic  working  is  due,  is  the  best  known 
and  most  successful  of  these.  The  development  of  this  apparatus 
led  naturally  to  an  extension  of  its  functions,  so  that  in  place  of 
relaying  on  signals  it  became  harnessed  to  a  mechanism  which 
perforated  the  incoming  signals  on  tape  in  readiness  for  their 
transmission  by  an  automatic  transmitter  on  to  another  cable. 
About  the  same  time  a  highly  ingenious  automatic  perforator  for 
dealing  with  received  Jlorsc  signals  was  in\ented  by  Mr.  F.  G. 
treed.  Following  on  and  used  in  association  with  this  was  an 
e(iuall\  ingenious  machine  which,  actuated  by  the  perforated 
slip,  produced  a  typed  record  of  the  original  message  sent.  A 
comparatively  simple  modific:ition  of  Air.  Eraser's  cable  code 
perforator  enabled  it  to  perforate  Morse  signals  from  cable  code 
signals,  and  vice  versa. 

The  u.se  of  cable  relays,  which  was  primarily  for  the  purpose  of 
rela\ing  on  received  signals,  became  tl'.erefore  extended  to  a  more 
general  purpose,  i.e..  to  actuate  b\'  way  of  an  automatic  perforator 
a  typewriting  machine  at  terminal  stations.  Reference  has  been, 
made  to  the  attenuated  amount  of  energy  received  at  the  end  of 
a  cable  in  signalling  and  the  necessary  delicacy  of  the  apparatus 
used  in  the  reception  of  the  signals.  The  question  of  locally 
amplifying  or  magnifying  these  small  received  currents  had  been 
one  which  occupied  the  attention  of  cable  engineers  since  the 
earliest  days.  Not  much  .success  was  achieved,  however,  along 
these  lines  prior  to  1910,  when  the  idea,  stimulated  by  a  demand 
for  increased  speed  and  better-formed  signals,  was  revived,  and, 
since  that  time,  various  forms  of  magnifier  have  been  introduced  and 
put  into  use.  The  moving  coil  constitutes  the  basis  of  the  large 
bulk  of  these,  which  ha\  e  been  electrolytic,  bolometric,  pneumatic, 
or  actinic  in  principle.  The  most  lecent  departure  in  this  direction 
is  the  thermionic  tube. 

Modern  Practice. 

Adverting  to  the  course  of  the  telegram  for  London  banded  in 
supposititiously  at  Gibraltar  in  the  early  days,  which  was  seen  to 
have  experienced  manipulation  at  the  hands  of  eight  operators, 
its  present  course  is  that  its  contents  are  manually  punched  by  an 
operator  on  perforated  tape  at  Gibraltar,  the  perforated  tape  is 
passed  through  an  automatic  transmitter  at  a  speed  of  200  letters 
per  minute  on  the  Lisbon  cable.  On  arrival  at  Lisbon  the  signals 
are  relayed  on  to  Porthcurnow,  where  they  are  again  relayed  on 
to  London,  and  here,  by  way  of  another  relay  and  automatic 
perforator,  they  become  finally  printed  off  by  the  leceiving  printer. 
The  telegram  therefore  experiences  man-handling  once  against  the 
eight  times  of  those  days. 

A  purposely  short  distance  has  been  used  for  an  example.  Had, 
however,  the  station  been  Singapore  instead  of  Gibraltar  a  telegi'am 
would  necessarily  have  experienced  a  vastly  greater  amount  of 
manipulation.  The  degree  of  automatic  working  is  being  constantly 
extended,  but,  as  an  illustration  of  progress,  it  may  be  said  at  present 
that  a  telegram  for  the  Far  East  is  now  carried  automatically  as  tar 
as  Singapore. 


Early    Electrical    Engineering    Days. 

By  Col.  R.  E.  B.  CROMPTON,  C.B. 

My  knowledge  of  the  electrical  profession  practically  dates  from 
the  time  that  I  purchased  a  Gramme  machine  and  a  Serrin  lamp 
for  lighting  the  pipe  pits  of  the  pipe  foundry  that  I  had  designed 
for  the  Stanton  Iron  Works  Company  in  the  year  1878.  For  this 
purpose  I  designed  the  first  inverted  arc  lamp  seen  in  this  country, 
and  showed  it  at  work  at  the  Albert  Hall  Exhibition  of  Electric 
appliances  that  took  place  at  the  latter  part  of  the  same  year. 

About  two  years  later  I  made  the  acquaintance  of  Emil  Biirgin, 
the  Swiss  inventor,  and  commenced  (he  manufacture  of  his  form 
of  dynamo  machine.  At  that  time  our  work  was  chiefly  in  the 
supplying  of  arc  lights  for  large  buildings  and  open  spaces,  and 
we  endeavoured  to  popularise  the  electric  light  by  going  round  the 
country  with  portable  sets  of  tackle  for  supplying  arc  lights 
wherever  work  had  to  be  carried  on  at  night.  I  .supplied 
the  late  Sir  Joseph  Swan  with  arc  light  machinery.  He  was  then 
a  stranger  to  me.  Later  he  sent  for  me  and  showed  me  privately 
his  carbon  glow  lamp,  and  the  friendship  then  formed,  which  con- 
tinued until  his  death,  led  to  the  formation  of  the  Swan  Electric 
Light  Company,  which  afterwards  developed,  by  amalgamation 
with  the  Edison  interests,  into  the  Edison  Swan  Compan)%  to 
which  I  was  formally  attached  as  engineer  and  contractor. 

In  those  early  days  we  thought  of  little  else  but  selling  electric 
light  machinery,  but  transmission  of  power  soon  followed.  I 
made  a  couple  of  Btirgin  machines,  wliich  were  used  bv  Sulzei' 
in  Switzerland  for  power  transmission  at  Rheinfelden,  and  about 
the  same  time  Marcel  Desprez  canied  out  a  similar  transmission 
with  Gramme  machines  between  Creil  and  Paris.  The  Biirgin 
machines  were  then  manufactured  on  a  considerable  scale,  and 
later  machines  with  improved  Gramme  or  drum  wound  armatures 
were  made  apd  sold  by  us,  indifferently  for  electric  lighting  or 
power  purposes. 


The    Leaders   of  the    Electrical    Profession. 

At  that  time  the  leaders  of  the  electrical  profession  were  those 
belonging  to  the  older  branch  of  telegraphy.  Sir  John  Pender, 
who  was  connected  with  the  early  Electrician,  used  to  give 
annual  dinner-parties  to  wliich  we,  the  developers  of  the  new 
form  of  electrical  engineering,  were  invited,  and  these  evenings 
were  very  enjoyable,  and  no  doubt  were  one  of  the  causes  why 
Siemens  Bros.,  the  Electrical  Construction  Company,  and  the 
Silvertown  Company,  all  telegraph  and  cable  manufacturers,  began 
to  take  an  interest  in  our  new  developments. 

It  maj'  not  be  remembered  that  Matthew  Gray,  who  was  then 
managing  director  of  the  latter  company,  was  the  first  to  turn  his 
attention  to  insulating  the  wires  we  used  for  indoor  distribution. 
I  believe  the  insulated  Avire  they  supplied  me  for  the  great 
installation  of  the  Law  Courts,  which  was  made  in  1881,  is  still 
in  use  there,  and  is  in  good  order,  and  seems  likely  to  last  for 
an  indefinite  period. 

A    Fire    and   Theatre    Lighting. 

The  first  really  big  electrical  job  I  undertook  was  the  central 
station  in  Vienna  for  lighting  the  Imperial  theatres,  as  the  late 
Emperor  Francis  Joseph,  aftei'  the  destruction  of  the  Ring  Theatre 
due  to  an  escape  of  gas,  gave  orders  that  all  hi.?  theatres,  which 
comprised  the  principal  theatres  of  Vienna,  should  be  lighted  by 
electricity.  I  was  busily  employed  on  that  work  during  the  early 
years  of  the  industry,  and  it  was  then  that  I  had  much  to  do  with 
the  late  Peter  Willans,  who  first  coupled  his  engines  to  drive  our 
dynamos  direct. 

During  the  very  short  period  between  the  introduction  of  Swan's 
incandescent  lamps  and  the  completion  of  the  Vienna  work  a  great 
stride  was  made  in  generating  and  distributing  and  .storage  plant, 
and  within  that  period  most  of  the  appliances  now  used  for  electric 
lighting  were  introduced  and  began  to  be  manufactured  on  a  com- 
mercial scale. 

Tie   Only   Noticeable    Developments. 

It  was  not  long  before  the  advantages  of  electric  lighting  on 
board  ship  became  evident ;  this  also  commenced  with  arc  lighting, 
later  supplemented  by  incandescent  lamps.  From  that  day  to 
this  the  only  developments  which  are  really  noticeable  have  been 
the  introduction  of  the  turbine-chiven  generators ;  and  the  highly 
efficient  metallic  filament  lamp  followed  a  further  development-— 
the  coiled  form  of  filament  lamp  known  as  the  ^  W.  Otherwise 
the  apparatus  manufactured  and  put  into  use  forty  years  ago  still, 
in  many  cases,  is  found  to  work  as  satisfactorily  and  efficient  as 
any  of  the  goods  of  the  same  class  which  are  now  manufactured, 
and  which,  if  they  differ  at  all,  it  is  that  the  modern  plant  is  not 
of  such  high  quality  as  the  old. 

My  own  comiection  with  the  electrical  industry  has  been 
chiefly  confined  to  the  development  of  power  stations,  means  of 
distribution,  and  to  the  various  appliances  for  utilising  electrical 
energy  ;  and  in  my  capacity  as  Secretary  of  the  International 
Electrical  Commission,  I  have  watched  with  great  interest  the 
development  of  this  side  of  electrical  engineering  in  the  twenty- 
two  countries  which  form  the  Electrical  League  of  Nations. 

Though  I  naturally  have  many  friends  connected  with  the  later 
developments  of  wireless  transmission  and  of  the  splendid  inventions 
that  have  arisen  therefrom,  yet  I  do  not  consider  myself  qualified 
to  speak  of  these  otherwise  than  as  an  electrical  man  proud  of  this 
new  side  of  our  profession.  When  I  find  late  pupils  of  my  own.  as, 
for  example,  S.  G.  Brown,  turning  out  such  exceedingly  beautiful 
work  as  his  gyroscopic  compasses,  his  sound  intensifiers,  and  the 
like,  I  feel  that  out  of  the  large  number  of  young  men  trained 
on  the  older  branch  of  electrical  work  we  have  developed  some  of 
the  leading  men  of  the  later  branch^ 


Provincial   and   Local   Telegraphs. 

(From  "The  Electrician,"  Nov.  30,  1861.) 
Om'  railway  system  has  long  been  characterised  as  devoid  of 
flexibility.  It  has  been  urged  that  it  does  not  adapt  itself  to  the 
wants  of  the  country  which  it  traverses  ;  so  it  is  with  the  electric 
telegi-aph  ;  the  telegraph  follows  the  locomotive,  and  partakes  of 
the  inflexibility  of  the  railway  system.  Why  should  not  the 
electric  telegraph  be  accepted  as  the  precursor  of  a  line  of  raihoad  ? 
There  are  hundreds  of  opulent  and  flourishing  towns  and  villages  in 
England  and  Wales  upon  which  an  expeditious  means  of  telegraphic 
communication  would  confer  incalculable  advantages.  Must  they 
remain  without  such  a  boon  until  they  are  in  a  position  to  secure 
to  themselves  a  line  of  railway  ?  From  our  great  trunk  railway 
lines  telegraph  wires  might  diverge  right  and  left  into  the  neighbour- 
ing towns  and  villages.  Branch  wires  might  be  rented  by  those 
residing  along  theii'  course — by  the  nobleman  interested  in  the 
topics  of  the  day,  the  producer  anxious  to  know  the  state  of  the 
metropolitan  and  other  markets,  and  the  inhabitants  of  our  rural 
districts.  A  vast  amount  of  telegraphic  intercourse  would  be 
the  result,  and  with  commensurate  advantages. 
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Sixty   Years  of  Siemens. 


In  1861  the  works  of  Sicmenis  Brothers  were  still  at  ilillbauk, 
where  they  were  established  by  Mr.,  afterwards  Sir  William  Siemens, 
in  the  year  I808,  for  the  purpose  of  manufacturing  small  telegraph 
iustruments,  batteries.  &e.,  and  carrying  out  various  experimental 
investigations  in  connection  with  refrigeration  and  regenerative 
furnaces.  It  was  not  until  tlie  year  180.'}  that  it  was  decided  to 
acquire  land  on  the  banks  of  the  Thames  at  Charlton  Pier,  Woolwich, 
for  the  purpose  of  electing  a  larger  factory.  The  comparatively 
small  buildings  wliich  were  subsequently  erected  on  that  site  for 
the  manufacture  of  all  kinds  of  telegraph  instruments,  apparatus 
and  material,  including  submarine  cables,  are  still  standing, 
surrounded  by  the  very  large  extensions  which  have  been  .since 
erected.  These  works  now  occupy  an  area  of  over  .seventeen  acres, 
as  shown  by  the  view  which  we  iieproduce. 

In  the  early  days  of  the  firm's  establishment  at  Woolwich  the 
number  of  employees  was  about  fifty,  and  as  extensions  have  been 


from  experience  that  vessels  of  the  ordinary  type  were  unsuitable 
for  cable  laying,  the  result  of  which  experience  was  the  construction 
of  the  cable  steamer  "  Faraday,"  which  was  built  for  Siemens 
Brothers  by  Mitchell  &  Comjiany,  of  Walker,  Newcastle-on-Tyne, 
and  launched  in  Februarj',  1874.  The  "  Faraday  "  is  at  the  present 
time  still  occupied  in  cable  laving  and  repairing,  and  duiing  her 
life  has  laid  some  38  000  nautical  miles  of  submarine  cable.  Among 
the  submarine  cables  manufactured  at  the  Woolwich  Works,  nine 
have  been  traiis-Atlantic.  • 

In  about  the  year  1892  Siemens  Brothers  &  (.'ompany,'^  Ltd., 
determined  that  the  time  had  arrived  when  an  establishment 
devoted  almost  exclusively  to  the  manufacture  of  electrical  plant 
and  apparatus  should  be  driven  by  electricity,  and  it  was  during  that 
year  that  a  central  station  for  this  purpose  was  built  at  the  Woolwich 
Works,  which  thug  became  one  of  the  earliest  factories  of  importance 
in  (4reat  Britain  to  be  electricalh-  driven. 


?^r?" 


Siemens'  Woolwich  Works  To-Day. 


made  this  number   has  increased  until  at  times  it  has  exceeded 
4  OOC. 

It  was  about  the  time  that  The  Electrician  was  established  in 
1861  that  Siemens  Brothers  &  Company,  were  superintending 
the  manufacture  and  laying  of  submarine  cable  which  was  to  be 
put  down  l)etween  Malta  and  Alexandria,  and  one  of  the  fir.st 
contracts  undertaken  in  the  new  factory  at  Woolwich  was  for  the 
manufacture  and  laying  of  a  submarine  cable  from  Oran  to 
r'arthagena.  About  the  same  time  Siemens  Brothers  were  carrying 
out  the  construction  and  installation  of  that  ))art  of  the  overhead 
telegraph  to  India  which  passed  through  jiart  of  Hu.ssia  to  Tahrcc/. 
and  thence  to  Teheran  in  Persia,  communication  from  thence  being 
by  the  Indian  Government  telegraphs.  The  tender  for  the  con- 
struction of  the  line  to  Teheran  was  sent  in  in  Ai)iil,  1808,  and  was 
accepted  in  June  of  that  year,  and  this  line,  the  total  length  of  which 
was  about  2  75.>  miles,  was  completed  at  the  end  of  1809.  This 
undertaking  placed  England  in  direct  telegraphic  communication 
with  India,  and  in  its  course  the  line  comprised  three  submarini? 
cables,  one  of  which  was  laid  in  the  Black  Sea.  This  cable  was- 
destroyed  by  an  earthquake,  and  subsequently  this  portion  of  the 
line  was  laid  over  land  and  completed  on  Jan.  '.\\,  1 871 . 

C.  S.   "  Faraday." 

It  was  in  1873  that  Siemens  Brothers  undertook  the  construction 
and  laying  of  a  cable  across  the  .Atlantic.     It  had  bv  then  been  found 


Up  to  the  year  1902  plant  for  the  generation  and  utilisation  of 
electric  power  had  been  manufactured  at  Woolwich,  but  in  that 
year  this  branch  of  the  Company's  business  had  outgrown  the 
available  accommodation  there  and  was  transferred  to  new  works 
which  the  Company  erected  at  Stafford.  The  latter  works,  since 
the  war,  have  been  acquired  by  English  Electric  ('ompany. 

Siemens  and  Electrical  Progress. 

Throughout  the  period  under  review  the  firm  of  Siemens  Brothers 
and  the  limited  liability  company,  Siemens  Brothers  and  Company, 
Limilcil,  which  w.is  formed  in  1880,  have  exhibited  great  enterprise 
in  every  branch  of  electrical  engineering,  both  in  the  production  of 
electrical  cables  and  machinery  for  electric  light  and  ])ower  and  in 
cables,  apparatus  and  line  material, for  telegraphy  and  telephony, 
always  following  closely  upon  the  latest  knowledge  acquired  by  theii- 
own  careful  theoretical  and  experimental  research  relating  to  all 
products  of  their  manufacture.  The  Company  was  one  of  the 
earliest  to  give  its  attention  to  the  manufacture  of  air-space 
telephone  cable  and  loaded  submarine  telephone  cable,  as  well  as 
to  im|)rovements  in  all  forms  of  telephone  exchanges  and  switch 
gear,  notably  the  de\elopment  of  automatic  telephone  exchanges, 
the  manufacture  of  which  at  piesent  forms  a  large  jjortion  of  the 
Company's  production  and  is  steadily  increasing. 

In  1908  the  Company  established  works  at  Dalston  for  the 
manufacture  of  incandescent  electric  lamps. 
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Mr.   J.    S.    Highfield    on    Education    and    the    Industry.' 


To  fill  the  position  of  President  of  the  Institution  of  Electrical 
Engineers  is  at  once  a  source  of  pride  and  humility,  but  pride  turns 
to  humdity  when  it  is  considered  how  far  behind  opportunity  must 
lag  individual  effort.  It  is  the  business  of  the  President  to  produce 
an  miage — to  give  point  and  definition  \o  the  interests  of  its  members. 
His  task  is  rendered  easier  by  the  existence  of  the  Territorial  Centres 
and  Sub-C!entres,  the  Students'  Sections,  and  the  Wireless  Section 
and  Radiographers,  the  Electrical  Development  Association  and 
Electrical  Research  Association,  all  contributing  to  the  aims  which 
the  Institution  had  in  view.  The  granting  of  a  Royal  Charter  has 
also  been  a  great  step  forward. 

Education  and  Industrial  Problems. 

One  outstanding  feature  of  recent  Presidential  Addresses  has  been 
that  all  gave  much  attention  to  education  and  mdustrial  problems. 
Circumstances  forced  such  matters  upon  the  attention  of  the 
engineer.  The  solution  of  the  industrial  problem  was  jjarticularly 
difficult.  Mr.  Atkinson  last  year 
attributed  discontent  mainly  to  the 
fact  that  many  people  find  their 
work  uncongenial.  Yet  without 
work  we  cannot  live,  and  it  is 
necessary  to  do  many  unpleasant 
jobs.  Much  of  the  engineer's  work 
is  both  dirty  and  monotonous,  but 
one  of  the  greatest  alleviations  is 
the  knowledge  that  one  can  do  one's 
work  better  than  other  j)eople. 
Seeing  that,  at  least,  80  per  cent,  of 
the  working  population  must  work 
with  their  hands,  can  it  be  said 
that  oui'  educational  methods  are 
correct  ?  The  most  proficient  hand- 
skill,  and  the  most  useful  knowledge 
of  some  difficult  industries  such  as 
farming,  shipping  and  engineering, 
can  only  be  acquired  in  boyhood. 
The  founders  of  the  engineering 
industry  were  men  who  enjoyed 
little  book-learning  in  their  early 
years.  We  have  now  provided 
ample  opportunities  for  youth  to 
acquire  book-knowledge.  But  the 
simultaneous  teaching  of  hand-skill 
and  art  at  an  early  age  should  be 
carried  further.  Further  there  is 
the  effect  of  education  on  character. 
Every  student  should  leave  college 
with  a  mental  equipment  designed 
for  the  acquisition  of  further  know- 
ledge. 


Engineering  the  Bridegroom  of 
Science. 


Ldiott  <t  Fry. 
.lOHN     SOMEBVILLE     HiGHFIELD    (PkESIDENT,    INSTITUTION 

or  Electrical  Engineeks). 


No  work  falls  to  the  lot  of  man 
more  noble  than  that  of  the 
engineer.  He  links  up  the  work 
of    the   army    of    original   thinkers. 

Engineering  is  the  bridegroom  to  the  fair  bride  Science,  and  the  fered  from  irksome  restrictions,  whde  America.  Gei many,  and''other 
material  progress  of  the  last  hundred  years  is  largely  due  to  their  countries  were  eagerly  availing  themselves  of  the  benefit's  of  applied 
happy    union.     Without    this    material    progress,    the    means    to      electricity.     The  really  important  problem  is  to  get  on  with  the  work. 


help  the  next,  and  to  rejoice  in  liis  good  fortune.  To  attain  success, 
the  spirit  of  honourable  rivalry  should  have  full  play.  This  cannot 
be,  unless  each  man  is  free  to  work  as  skilfully  and  as  hard  as  he 
desires,  and  to  attain  a  due  reward  for  his  laljour.  Many  members 
of  the  Institution  have  had  ample  opportunities  of  recognising  the 
value  of  the  proper  skilled  man  who  knows  his  work.  They  know — 
especially  those  who  served  in  the  C4reat  War— what  a  good  fellow 
is  the  average  man,  always  gifted  with  a  kind  and  sometimes  with 
a  lion's  heart.  Members  of  the  Institution,  and  the  Institution  as 
a  body,  have  done  much  to  help  the  cause  of  better  education. 
But  the  best  results  can  only  be  secured  when  adequate  profit 
enables  facihties  for  education  to  be  provided. 

All  progress  in  science  and  engmeering  depends  on  the  ability 
of  the  individual  to  venture  his  profit  or  part  of  his  profit  in  this  way, 
in  applying  a  part  of  his  savings  to  new  ventures.  Electrical 
engineers  are  particularly  interested  in  public  companies.  It  is 
due  to  the  thrift  and  enterprise  of  the  shareholders  in  these  com- 
panies that  there  is  any  electrical 
business.  There  is  no  more  de- 
mocratic institution  than  a  limited 
company. 

We  hear  so  much  of  profit-sharing 
schemes  that  it  is  important  to 
realise  exactly  what  is  sharable 
profit.  Such  profit  is  only  a  small 
part  of  the  gross  revenue,  the 
amount  remaining  after  such  items 
as  cost  of  raw  materials,  wages  and 
salaries,  rates  and  taxes,  rent,  over- 
head charges,  depreciation, .'  c.  have 
been  met.  Further  there  must  be 
an  adequate  return  in  dividends  to 
those  who  have  ventured  their 
money. 

Electricity  Supply  the 
Foundation. 

The  gi-eat  business  of  electricity 
supply  is  the  foundation  on  which 
the  whole  electrical  industry  is 
supported.  If  electricity  supply 
flourishes,  manufacturers  of  plant, 
cables,  lamps,  motors  and  aU 
necessary  apparatus  flourish.  Elec- 
tricity helps  every  manufacture  and 
trade,  and  active  trade  causes  a 
gi-eater  use  and  demand  for  all 
means  of  communieatioiv,  telegrajihs, 
telephones,  railways,  and  shipping. 

In  the  Report  of  the  Elec- 
trical Trades  Committee,  dated 
April  18th,  1917,  this  point  was 
strongly  emphasised,  and  it  was 
also  pointed  out  that  progress  in 
electrical  developments  has  been 
held  up  by  prolonged  consideration  of 
their  effect  on  public  privileges  and 
vested  interests.     This  country  suf- 


enable  43  million  people  to  live  on  these  islands  with  increasing 
comfort,  would  not  have  been  attained.  This  progress  has  been 
rudely  interrupted,  and  it  is  certain  that  no  rapid  remedy  is  possible  ; 
only  steady  skilled  appUeation  can  produce  any  result.  "Much  atten- 
tion has  recently  been  paid  by  electrical  firm's  to  better  the  framing 
of  their  apprentices  and  technical  assistants.  Every  engineer 
m  a  managing  position  should  do  everything  he  can  to  assist  the 
education  of  his  own  men  and  of  their  sons.  Scientific  methods 
should  be  used,  so  that  one  generation  may  avoid  the  mistakes  of 
those  precedmg  it.  Practical  hand-skill,  to  be  acquired  only  from 
hand-skilled  men,  is  vital.  There  are  no  unskilled  trades,  but 
unfortunately  there  are  many  unskilled  workers. 

Revi^ards  of  Skill  and    Industry. 

There  should  be  due  reward  for  skill  and  industry.  Trade  unions 
have  done  much  good  for  their  members,  but  they  have  done  at 
least  equal  harm  by  forcing  the  principle  of  standard  wages  and  by 
reducing  output.  Everyone  should  have  the  opportunity  to  earn 
a  living,  provided  he  will  work,  but  this  happy  state  of 'affairs  is 
one  most  difficult  of  attainment.     Each  man  should  be  willin<T  to 


*  Abstract    of    the    Presidential    Address    of    Mr.    .J.    S.    Highfield. 
delivered  to  the  Institution  of  Electrical  Engineers,  November  tth,  1021.' 


A  great  part  of  electricity  supply  is  carried  on,  and  well  carried  on  by 
municipal  Corporations  and  C  ouncils.  It  has  been  claimed  that 
electricity  should  be  more  cheaply  provided  by  municipal 
trading,  since  directors'  fees  are  avoided  and  money  can  be 
raised  on  better  terms.  Both  contentions  are  partly  true.  But 
the  municipality  can  only  borrow  if  it  jjrovides  a  sinking  fund 
and  reserve,  which  are  charges  against  revenue  and  involves,  on  the 
average,  an  annual  charge  of  2  per  cent.  Both  ccmpany  and 
municipal  methods  have  produced  good  results,  but  the  ccmpany 
method  is  the  better  because  it  throws  a  more  severe  burden  on 
management  and  thus  conduces  to  higher  efficiency.  Amongst 
common  errors  of  companies,  however,  is  the  fault  of  paj'ing  too 
liigh  dividends  at  the  expense  of  reserve,  while  municipalities 
commonly  appropriate  too  large  a  proportion  of  profits  for  the 
relief  of  rates. 

Scientific  Interest  in  Finance  Necessary. 

Engineers  should  take  a  scientific  interest  in  the  finance  of  the 
works  they  control  and  design,  so  as  to  promote  better  management. 
They  should  recognise  that  savings  are  invested  in  enterprise 
only  with  the  hope  of  profit  and  that  those  who  finance  industry 
carry  a  heavy  burden.  In  this  connection  Mr.  Highfield  quoted 
the  words  of  Lord  Kelvin,  who,  on  retiring  from  the  chair  in  1890, 
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remuidcd  them  that  science  could  not  be  applied  without  the  sinews 
of  -war.  Lord  Kelvin  recalled  the  difficulties  encountered  in  laying 
the  first  Atlantic  cable,  in  which  he  was  a  shareholder.  Many  people 
do  not  know  that  this  cable  W£is  actually  completed  and  some 
important  messages  were  conveyed  across  it  in  1858.  Then  came 
disap])ointment.  and,  again,  when  half  a  cable  was  laid  in  1865, 
and  tlie  Great  Eastern  four  times  nearly  succeeded  in  fishing  up 
the  broken  cable.  But  for  Sir  John  Plunder's  action  in  guaranteeing 
i2a^)  000  for  the  funds  required  for  the  completion  of  the  two 
cables  across  the  Atlantic  many  years  would  have  elapsed  before 
ocean  telegraphy  attained  success.  Loi'd  Kelvin  eraj)hasise(l  that 
liic  Institution  had  a  doubk'  duty,  to  get  all  the  good  it  could  from 
s>  ience.  and  to  encourage  and  satisfy  those  who  paid  for  the  work. 

Reduction  in  ,Cost  Essential. 

Bearing  this'double  duty  in  mind  there  is  much  teehnical'work 
in  front  of  engineers  that  will  tend  to  the  expansion  of  business. 
A  reduction  in  the  cost  of  transmitting  electricity  is  of  first  import- 
ance. We  are  far  from  the  end  of  invention  in  this  matter.  There 
is  much  water  power  available  in  this  countrj',  and  especially  in 
Wales  and  Scotland,  as  the  work  of  the  Water  Power  Resources 
Committee  has  shown.  But  the  fullest  use  of  these  resources 
depends  on  cheap  transmission.  The  cable  makers  have  done 
much  to  hel]),  and  have  succeeded,  despite  increased  costs,  in 
im[)ro\ing  the  design  of  cable  so  as  to  transmit  electricity  at  little 
moie  than  the  cost  before  the  war.  The  greater  facDitics  for 
overhead  lines  given  by  the  Electricity  Act  are  useful  in  facilitating 
the  provision  of  electricity  in  many  rural  districts,  impossible 
by  underground  cables.  Attention  should  be  directed  to  the  means 
of  connecting  the  lines  to  the  consumers'  apparatus  ;  switchgear 
and  other  subsidiary  plant  should  be  simplified  even  at  the  expense 
of  security,  in  order  to  reduce  cost.  In  view  of  the  reduced  wealth 
of  the  nation,  we  have  gone  too  far  in  this  direction.  Many  manu- 
facturers satisfactorily  run  their  mUls  and  works  on  a  single  gas 
or  steam  engine,  and  suffer  occasional  stoppages,  which  they 
regard  as  inevitable.  We  can  easily  give  greater  security  than 
this,  without  an  undue  amount  of  spare  plant. 

The  Tariff  Question. 

On  the  management  side  of  the  business,  there  is  the  important 
problem  of  arriving  at  a  satisfactory  tariff.  The  maximum  price 
in  the  Electric  Lighting  Orders  was,  with  certain  exceptions,  8d. 
per  unit,  and  this  price  was  subject  to  revision  in  most  company 
Orders  every  five  years,  but  not  in  the  Mimicipal  Orders.  The 
introduction  of  the  wire  lamp,  and  its  general  use  about  1910, 
halved  the  cost  of  lighting  by  electricity,  and  for  a  time  the  suppliers' 
profits  fell  off  considerably.  It  was  only  through  the  growth  of  the 
pow-er  and  heating  loads  that  suppliers  were  able  to  provide 
electricity  foe  ligliting  without  adding  to  the  price  per  unit.  Further 
improvements  in  lamps  have  again  reduced  the  cost  of  electric 
lighting,  the  lighting  consumer  has  not  paid  his  fair  share  of  the 
increased  cost. 

Tariffs  should  be  arranged  so  that  two  meters  are  not  required, 
and  consumers  should  obtain  electricity  for  all  purposes  without 
the  cost  of  double  wiring,  e.q.,  by  what  is  known  as  the  "  Contract 
System  "  or  "  Two-part  Tariff."  The  Electrical  Development 
Association  have  done  excellent  work  in  pressing  that  the  "  Two- 
part  Tariff  "  should  be  made  a  legal  tariff.  Before  the  war,  the 
"  (Jontract  System  "  was  largely  used,  the  alternative  being  a  flat 
rate  of.  say,  8d.  per  unit.  A  maximum  price  of  8d.  per  unit  is  now 
impracticable,  and  the  system  has  fallen  into  disuse.  The  logical 
thing  would  be  to  double  the  maxinnim  price.  This  would  enable 
the  price  for  lighting  to  be  raised  to  a  reasonable  figure  and  would 
avoid  the  necessity  of  overcharging  for  power  and  heating.  It 
would  also  enable  the  "Contract"  or  "Two-part  Tariff"  to  be 
put  into  use  at  once,  with  resulting  benefit  to  the  industry  and 
to  the  consumer. 

The  Task   of  the   Commissioners. 

In  future  development  we  must  depend  for  guidance  on  the 
Electricity  Commissioners,  who  form  a  skilled  tribunal  in  which 
increasing  confidence  is  being  placed.  They  have  a  very  difficult 
task  to  perform,  »nd  all  the  help  we  can  give  them  should,  and  will 
be  given. 

Ihe  difficulty  of  their  task  is  enormously  increased  by  the  Act 
that  gave  them  a  constitution..  It  gave  them  too  little  freedom 
from  political  control.  It  equipped  them  with  duties  both  executive 
iuid  jiKlieial.  This  combination  of  duties  necessarily  increases  their 
difficulties,  and,  they  should  i^rcferably  concentrate  on  the  judicial 
and  advisory  side  of  their  work.  Among  the  duties  of  the  com- 
missioners is  the  fixing  of  maximum  prices.  There  seems  a  tendency 
to  exercise  too  much  control— to  fix  the  actual  selling  price  and  not 
the  maximum  price.  There  has  been  delay  in  dealing  with  applica- 
tions. We  had  all  hoped  that  our  Commissioners  would  be  free 
from  rod-tape  methods,  but  there  are  signs  of  that  baffling  material. 
In  my  own  direct  knowledge,  several  hundred  thousand  pounds 


have  been  lost  to  the  industry  through  delay,  most  of  which  would 
have  been  spent  with  electrical  manufacturing  firms  for  extension 
of  plant  and  cables  to  supply  waiting  consumers  with  the  electrieit\- 
they  desired. 

These  remarks  are>made  in  no  carping  spirit.  The  Commissioners 
desire,  1  am  sure,  to  form  an  ideal  Government  office,  but  it  woulo 
be  a  disservice  to  allow  faults  to  remain  unnoticed.  Any  public 
serx-ice  nnist  be  subject  to  some  form  of  control  and  tliere  is  a  general 
belief  that  this  control  will  be  exercised  vAih  understanding  and 
sympathy  by  the  Commissioners.  An  obstacle  to  rapid  progress 
has  been  the  feeling  of  uncertainty  arising  from  the  Electricity 
Supply  Bill  as  first  presented.  The  feeling  was  created  largely 
by  the  admittedly  unfair  proposals  for  purchase  of  works  by  new 
State  Boards.  This  objectionable  feature  of  the  Act  has  been 
removed,  but  a  feeling  of  uncertainty  nevertheless  exists,  and  can 
be  dissipated  only  by  clear  proof  that  the  existing  rights  of  com- 
panies and  municipalities  will  be  respected. 

Relations    Betiveen    Companies   and    Local   Authorities. 

Next  in  importance  is  the  recognition  by  companies  and 
municipalities  that  they  should  help  each  other  to  furnish  electricity 
to  the  public  in  the  least  expensive  way.  The  address  of  the 
President  of  the  Incorporated  .Municipal  Electrical  Association 
was  a  courageous  and  just  statement  of  the  proper  relations  between 
companies  and  local  authorities,  and  if  this  advice  is  acted  upon 
there  should  soon  be  substantial  progress  in  electricity  supply. 

The  third  obstacle  to  progress  is  the  purchase  clause  in  Provisional 
Orders.  The  twenty-one  years'  clause  in  the  Act  of  1 882  absolutely 
stopped  progress  for  six  years.  The  present  clause  severely  hampers 
the  industry,  and  it  should  be  revoked  unconditionally.  No  single 
change  would  do  more  to  promote  enterprise  and  to  supply  the 
public  at  the  least  cost.  It  would  enable  much  obsolete  plant  to 
be  scrapped  which  now  must  be  kept.  It  would  give  heart  to  the 
director  who  desires  to  raise  more  capital  and  to  push  forward  his 
business,  but  who  dare  not  and  cannot  raise  money,  when  he  may 
be  forced  to  sell  the  undertaking  in  a  few  years.  There  would  not 
be  the  very  necessary  tendency  to  keep  prices  as  high  as  possible, 
in  order  to  provide  a  sufficient  leserve  to  purchase  new  plant  to 
continue  the  business,  and  to  jjrovide  for  an  unknown  future. 
Again,  the  waste  consequent  upon  a  change  of  owTiership  of  a 
great  public  business  is  enormous,  and  results  in  an  increased  price 
to  the  consumer. 

The  difficulty  about  the  change  is  that  the  right  of  purchase  is  a 
Parliamentary  bargain.  The  local  authorities  are  entitled  to  enjoy 
it,  and  the  difficulty  can  be  overcome  by  their  good  offices  alone. 
But  since  their  desire  is  to  benefit  the  general  body  of  ratepayers, 
and  since  cheap  electricity  is  so  desirable,  they  may  consider  the 
suggestion  in  the  most  liberal  spirit  and  try  to  find  a  solution  of  the 
difficulty. 

Export    Trade    and    Foreign    Purchase. 

My  excuse  for  dwelling  on  matters  of  money  and  trade  is  the 
present  very  serious  state  of  business,  and  the  urgent  necessity  to 
rebuild  our  expoit  trade.  The  jjurchase  of  goods  from  abroad 
requires  attention.  Reasons  for  buying  foreign  plant  are  often 
sufficiently  good.  At  the  same  time,  it  should  be  recognised  that 
the  price  paid  to  the  foreigner  is  not  necessarily  the  whole  sum  paid  ; 
some  portion  of  the  price  may  take  the  form  of  increased  jiayments 
in  taxes  and  rates  to  provide  for  unemployment  at  home. 

At  the  present  moment  profit  is  no  longer  earned  by  the  great 
trading  community  of  these  islands,  and,  in  consequence,  many  are 
wanting  work  and  many  are  in  distress.  There  is  no  general  board, 
no  managing  director,  nor  can  there  be  one,  for  this  vast  trade,  and 
when  even  the  Government  seeks  to  fill  the  position  they  neces.sarily 
fail  to  produce  any  result  but  confusion. 

As  a  trading  comniunity,  we  must  reduce  cost  and  increase  output, 
and  also,  where  possible,  the  reserve,  and  we  must,  as  any  trader 
has  to  do  at  times,  reduce  prices  to  re-open  markets,  even  if  an 
apparent  loss  results,  and  all  concerned  must  shoulder  their  share 
of  the  lo.ss. 

Minding   One's    Otvn    Business. 

Each  trade,  and  each  trading  association,  must  attend  to  its 
own  affairs  and  restore  its  owni  jirofit,  to  lead  to  the  common  end 
of  restoring  national  iJiosperity.  Masters  should  instruct  their  men 
and  make  clear  the  conditions  for  success.  They  are  taking  more 
trouble  in  this  matter,  and  doubtless  the  result  will  be  a  common 
understanding  and  co-operation  between  masters  and  men  .such 
as  has  not  been  known  for  years  They  will  go  forward  together 
it  may  be  in  poverty,  but  at  any  rate  with  the  certainty  of  improve- 
men!. 

The  problem  is  urgent.  Success  may  be  long  deferred,  and  for  a 
complete  solution  the  limit  is  infinity.  Our  own  trade,  I  have 
no  doubt  will  do  its  share  of  the  work,  and  since  the  traders  in 
electricity  are  generally  in  a  better  position  than  many  others, 
their  responsibility  to  pu.sh  on  with  the  work  is  greater.  In  this, 
I  am  sure  our  members  and  this  Institution  will  take  a  leading 
part,  adding  to  their  own  usefulness  and  to  our  Institution's 
splendour. 
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SOME    EARLY    "ELECTRICIANS." 

The    Technical,  the    Commercial   and    the    Human    in   1861. 


lli-s.  A\Ttoii,  m  the  congratulatory  message  which  we  publish 
on  another  jjage  of  this  issue,  tells  us  that,  to  seek  inspiration  for 
her  remarks,  she  began  to  look  through  the  early  tiles  of  The 
ELECTiaciAN,  but  became  so  fascinated  with  what  she  found  that 
it  was  a  choice  between  continuing  to  read  and  omitting  the 
messaae.  Now,  before  receiving  Mrs.  Ayi'ton's  letter,  we  had,  for 
the  purpose  of  this  article,  conducted  a  similar  research,  and  had 
been  caught  in  a  similar  way.  Others  may  be  similarly  affected 
as  the  result  of  this  issue,  so,  to  jircvent  stagnation  in  the 
electrical  industrj".  it  therefore  seems  well  that  a  short  survey 
of  what  apjjeared  in  the  issues  of  The  Electrician  which 
appeared  some  sixt_v  years  ago  should  be  given. 

Tn^o  Curious  Phases  of  Development. 

Such  a  survey  rivets  attention  on  two  rather  curious  phases  in 
the  development  of  electrical  engineering.  These  two  phases  are 
that,  while  there  has  been  an  enormous  change,  both  in  outlook  and 
knowledge  of  electrical  science  and  technology,  yet  we  are  still 
concerned  with  much  the  same  problems  as  v.'ere  the  pioneers  of 
1861,  and  that  the  attitude  of  the  general  public  and  of  the 
governing  classes  towards  electrical  progress  is  not  very  different 
from  what  it  was  then. 

For  the  purposes  of  such  a  sui'vey  we  must  project  ourselves 
into  1S61,  begin  with  a  short  summary  of  the  state  of  electrical 
knowledge  in  that  year,  and  recall  the  efforts  of  those  pioneers 
living  and  dead  who  had  worked  to  attain  that  stage  of  develop- 
ment, and  whose  work  subsequently  has  been  of  the  profoundest 
influence  on  our  present  knowledge  and  progiess. 

Faraday   and   "The   Electrician." 

No  electrical  celebration,  and  certainly  no  celebration  in  the  hfe 
of  a  journal  which  has  been  connected  with  electrical  science  and 
industry  for  sixty  years,  would  be  complete  without  mentioning 
the  name  of  Faraday.  In  1861  Faraday  was  still  living.  He  died 
in  1867.  His  gieat  work  on  electro-magnetism  had,  however,  been 
done  some  twenty-five  or  thirty  years  before,  and  he  was  at  that 
time  living  in  honourable  retirement.  It  is  a  matter  of  interest,  no 
less  than  of  congratulation,  that  he  was  a  contributor  to  early  issues 
of  The  Electrician,  and  special  attention  may  be  drawn  to  an 
article  from  his  pen  on  "  Electrical  IDumination  for  Lighthouses." 
which  appeared  in  our  issue  of  August  22,  1862.  There  are  still 
some  lighthouses  that  are  not  electrically  lighted. 

On  the  other  hand,  Davy,  whose  work  on  the  arc  lamp  had  not  in 
1861  come  to  fruition,  much  less  passed  into  decay,  was  dead,  as 
were  also  Oersted,  Sturgeon,  the  father  of  electro-magnetism. 
Ampere,  Ohm  and  \'olta. 

The   Active   Pioneers   of    1861. 

Among  the  active  pioneers  who  were  living  in  1861,  but  who  ai-e 
long  since  dead,  we  must  include  the  honoured  names  of  Wheat- 
stone,  who  died  in  1875,  Cooke,  Clerk  Maxwell,  who  died  in  1879, 
Latimer  Clark,  Paccinotti,  Gramme,  Wilde,  C.  arid  WeiTier. 
Siemens,  Henry,  who  died  in  1878,  Fleeming  Jenkin,  Balfour 
Stewart,  Morse,  Thomison  (Lord  Kelvin),  who  died  in  1808,  and 
Alexander  Muirhead  who  died  only  last  year.  But  their  names  and 
work  live  and  will  continue  to  live.  And  the  close  comiection  of 
those  times  with  the  present  day  is  evident  when  we  instance  such 
names  as  Edison  and  Elihu  Thompson,  from  whom  we  are  pleased 
to  be  able  to  print  congratulatory  messages  on  the  Diamond 
■Jubilee  of  The  Electrician,  as  well  as  .J.  J.  Thomson,  Lodge, 
and  Ferranti. 

Eariy  Telegraph    Matters. 

Turning  from  persons  to  facts,  the  position  of  telegraph  science 
and  industry  in  1861,  and  then  development  from  that  time  to  the 
present  day,  are  given  in  the  articles  by  Sir  Charles  Bright,  Mr.  G.  L. 
Addenbrooke,  and  Mr.  H.  H.  Harrison,  which  we  publish  on  other 
pages  of  this  issue.  It  is,  therefore,  sufficient  to  say  here  that 
practical  electric  telegraphy,  which  in  1861  was  the  electrical 
industry  in  Great  Britain,  dates  back  to  about  1837,  when  the  first 
telegraph  due  to  the  enterprise  of  Cooke  and  Wheatstone  was  erected 
on  the  London  and  North  Western  Railway,  between  Euston  and 
Chalk  Farm.  In  184.5  a  somewhat  similar  experimental  line  was  laid 
down  between  Paddington  and  Slough,  and,  being  the  means  of 
bringing  a  murderer  to  justice  in  a  way  which  was  then  both  strange 
and  new ,  was  the  unconscious  means  of  giving  a  much-needed  adver- 
tisement to  a  means  of  communication  which  was  then  considered 
to  be  nothing  more  than  a  pretty  toy.  The  first  joint-stock  company 
for  telegraph  communication  purposes  was  founded  in  1846  undeV 
the  name  of  the  Electric  Telegraph  Company.  This  was  followed 
at  an  early  date  by  other  companies,  until  "in  1868  about  16  000 
miles  of  telegraph  lines  were  in  use.  When  The  Electrician  was 
fiist  published  this  system  of  communication  was  still  in  private 


hands,  though  the  State  was  already  fliiting  with  the  question  of 
purchasing  the  system.  As  is  well  known,  the  purchase  was  actually 
completed  some  years  later,  in  1870.  TechnicaUj',  as  Mr.  Adden- 
brooke shows,  the  obstacles  were  great,  and  the  need  of  some  organ 
which  should  deal  -nith  electrical  science  and  telegraphy  from  the 
telegrapliists'  points  of  view  was  met  by  the  foundation  of  The 
Electrician. 

A  Tn'ilight  Period. 
Telegraphy,  with  such  accessory  applications  as  electric  bells, 
was  the  all-m-all  of  electrical  engineering  in  1861.  Heavy  electrical 
wo)k  as  we  understand  it  to-day  was  not  in  existence.  Indeed, 
many  years  were  to  pass  before  the  Willans  engine  and  Ferranti 
alternator  made  their  appearance,  and  stiU  longer  time  before  the 
work  of  Parsons  and  others  culminated  in  the  turbo-alternator  as 
we  know  it  to-day  with  all  its  vast  possibiMties.  It  is,  indeed,  very 
curious  to  note  that  1861  was  a  sort  of  twilight  period  in 
electrical  practice.  How  much  the  subsequent  dawn  was  due 
to  The  Electriclvn  it  is  not  for  us  to  say,  but  at  the  date 
of  the  foundation  of  the  paper  electrical  opinion  was  not  being 
directed  in  one  line,  a  great  deal  of  useful  work  was  being 
spoilt  by  overlapping,  and  then  a  lack  of  that  knowledge  of 
past  and  present  performance  which  is  such  an  aid  to  new- 
discovery.  For  while  the  great  work  of  Faraday  and  the  other 
early  pioneers  to  which  we  have  referred  above  had  made  the 
breach,  the  advance  had  not  begun,  though  a  great  deal  of  what 
would  now  be  called  research  work  was  being  done,  on  the  lines 
that  the  early  work  had  suggested,  with  a  view  to  discovering 
whether  electro-magnetic  theory  and  properties  could  not  be 
applied  to  some  practical  use.  All,  however,  was  stiU  in  the 
laboiatory  stage,  and  it  was  not.  in  fact,  for  some  years  before  it 
actually  passed  that  .stage.  The  history  of  this  progress  is 
well  known,  but  one  or  two  lines  on  the  state  of  affairs  in  1861 
are  perhaps  necessary  in  any  hi.story  of  The  Electrician. 

Electrical   Engineering   in    1861. 

That  great  invention  of  I^araday  was  the  I'esultof  ten  days' woi'k 
in  the  autumn  of  1831.  Its  results  were  profound.  In  the 
same  year  Pixii  produced  a  macliine  for  generating  alternating 
current  by  the  rotation  of  a  permanent  magnet  in  front  of  wire 
bobbins.  In  1833  Saxton,  and  in  1835  Clarke,  followed  with  the 
invention  of  direct-current  magneto  electric  machines,  while  the 
compound  magneto  machine  was  invented  in  1849  by  Nollett.  and  a 
similai-  macliine  invented  by  Holmes  was  actually  used  for  illuminat- 
ing a  lighthouse.  The  important  work  of  Werner  von  Siemens, 
which  later  was  of  so  much  practical  importance,  reached  a  peak  in 
1856,  when  the  shuttle-woimd  armature  was  invented,  while  one 
year  before  that  the  first  volume  of  The  Electrician  appeared 
Paccinotti  devised  his  iron-ring  armature  and  the  well-known 
Gramme  ring  came  into  being.  Some  ten  years  before,  H.  Wilde 
had  invented  a  similar  magneto  macliine  with  a  permanent  steel 
field  magnet  for  energising  the  field  electro  magnets  of  a  larger 
machine,  and  the  same  pioneer,  working  in  1867  in  conjunction  with 
Siemens'  and  Wheatstone,  discovered  the  self-exciting  principle. 
A  fine  field  only  waiting  for  the  abundant  harvest. 

The   Objects  of  "The  Electrician." 

Turning  now  to  the  early  volumes  of  the  paper  whose  Diamond 
•Jubilee  we  celebrate  to-day,  the  first  issue  of  The  Electrician 
appeared  on  November  9th,  1S61,  and,  as  was  then  and  is  still  usual, 
the  new  ventuj-e  was  launched  in  a  leading  article  laying  down  the 
objects  of  the  publication.  The  writer  of  this  ai-ticle  makes  t)ie 
interesting  point  that  the  growing  importance  of  the  apphcations 
of  electricity  render  the  establishment  of  some  such  journal  almost 
a  necessity.  Publishers  of  journals,  Hke  the  ladies  in  the  song, 
are  never  short  of  an  excuse  for  their  existence,  but  in  this  statement 
there  hes  more  justification  than  in  ma.iiy  other  similar  pronoimce- 
ments.  For  the  necessity  for  a  technical  electrical  journal  has 
grown  rather  than  diminished,  and,  as.  Mr.  Swinburne  says  in 
his  congratulatory  message,  TuE  Electrician  has  always  been  a 
necessity  to  him,  and,  we  may  add,  to  the  electrical  industry,  as  we 
hope  it  will  continue  to  be.  Another  reason  for  founding  The 
Electhiclan,  and  this  also  is  not  without  its  modern  appUcation,  is 
that  the  needs,  struggles  and  achievements  of  telegi-aphy,  both 
scientific  and  industrial,  were  not  being  represented  either  by  the 
daily  or  the  more  scientific  Press  in  the  way  that  their  importance 
warranted.  The  telegraph  industry  unfortunately  had  been 
allowed  to  get  into  the  hands  of  the  pohticians,  and  everything  that 
was  published  about  it  had  naturally  therefore  a  political  tint 
which  prevented  its  real  complexion  from  being  seen.  This  state 
of  affairs,  as  the  writer  of  the  early  article  wisely  pointed  out,  is  best 
combated  by  pubhcity,  discussion,  and  the  free  interchange  of 
ideas.     The   Electrician,   the   article  concludes,  "  will   therefore 
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supply  a  want  that  is  picatly  felt  [all  new  journals  do  1]  and  thus  be 
received  by  tele^rajthists  as  a  welcome  addition  to  scientific  liteia- 
ture."  This,  even  the  clirhi.  is  we  feel,  not  less  true  to-day  than  it 
«a.s  sixty  years  ago. 

The   Birth   of  Electrical    Measurcmeat. 

In  1861,  apart  from  telegraphy,  polities  and  technology,  an  impor- 
tant question  which  was  exercising  the  minds  of  electricians  was  the 
subject  of  electrical  measurements  and  it  is  interesting  to  find  in  the 
Mrst  issue  of  TiiE  Elkctrician  the  historic  Paper  by  Mr.  I.atimer 
Clarke  and  Sir  Charles  Bright,  which  was  read  before  the  British 
Association,  on  the  "  Measuiement  of  Electrical  Quantities  and 
Kesistances."  A  leading  article  on  tliis  subject  generally  approves  of 
the  suggestions  made  by  the  two  authors,  but  calls  attention  to  the 
fact  that  the  thousandth  part  of  a  volt  should  be  called  a  mili- 
volt  {sic)  and  not  a  kilo-volt  as  sugirested.  This  suggestion  has,  of 
course,  long  since  been  adopted  and  niaj'  be  taken,  perhaps,  as  the 
fii-st  example  of  the  influence  of  The  Electrician  on  electrioal 
doings.  It  is  also  interesting  to  note  that  the  nomenclature  of  the 
two  authors  ha.s  been  modified  in  other  respects.  Thus  the  unit  of 
pressure  or  tension  is  now  the  \'olt  instead  of  the  Ohma,  the  unit  of 
current  the  Ampere  instead  of  the  Galvat  and  the  unit  of  resistance 
the  Ohm  instead  of  the  \'olta.  A  certain  amount  of  space  in  the 
same  issue  was  devoted  to  the  reproduction  and  to  comments  upon 
the  report  of  the  Joint  Committee  appjointed  by  the  Lords  of  the 
Committee  of  Privy  Council  for  trade  and  the  Atlantic  Telegraph 
Company,  and  to  inquire  into  the  construction  of  submarine  cables. 
This  committee  was  charged  with  the  investigation  of  all  matters 
which  had  led  up  to  the  failure  of  the  first  Atlantic  cable  in  18.57, 
and  as  Mr.  Addenbrooke  shows,  its  findings  had  a  most  important 
bearing  on  electrical  progress.  From  tliis  report  it  is  interesting 
to  learn  that  there  were  3  074  miles  of  shallow  water  cable  in  existence 
and  8  290  of  deep  sea  cables,  of  which  the  longest  was  that  between 
■Suez  and  Kurachi,  2  499  miles.  The  money  article  in  the  same 
issue  states  that  the  Bank  Rate  was  3  per  cent,  and  that  money  was 
abundant. 

Atlantic    Cable    Matters. 

Atlantic  cable  matters  continued  to  occupy  the  energy  of  those 
then  conducting  the  paper  throughout  a  considerable  period.  As 
an  example  6f  the  line  taken  up,  an  early  leading  article  deals  with 
the  evidence  that  was  given  in  an  attempt  to  show  that  the  failure 
of  the  early  cable  was  due  to  carelessness  in  manufacture,  storing 
and  laying,  and  the  wise  remark  is  made  that  no  electric  cable  is 
stronger  than  its  weakest  part.  An  account  of  a  telegraph  soiree  at 
Manchester  gives  us  some  enlightenment  as  to  those  who  were 
interested  in  this  important  matter — and  we  notice  among  those 
present  or  exhibiting — such  historic  names  as  Preece,  Henley,  Wheat- 
stone,  Siemens  and  Halske,  \V.  Thomson,  Elliott  Brothers  and 
Fleeming  Jenkin. 

An  early  law  case  that  is  reported  deals  with  an  action  brought  by 
Baron  Lirjnel  Rothschild  against  a  Telegraph  Company  for  nuisance 
from  tclegi-aph  poles  on  his  estate  at  Acton,  while  in  the  same  issue 
there  Is  a  paragraph  on  bread  as  an  antidote  to  the  effect  of  mustard, 
and  another  on  the  ignorance  of  two  Irishmen  who  cgnsidered  that 
a  telegraph  wiie  which  was  being  laid  across  the  Thames  was  some- 
thing to  do  with  a  flying  match — so  that  there  was  a  certain 
xmiversality  of  appeal  wliich  augured  well  for  the  future.  Omissions 
we  notice  are  that  in  those  days  there  were  ajiparently  no  economic 
problems  or  labour  troubles,  or  perhaps  an  electrical  paper  was  then 
able  to  appeir  without  troubling  much  about  them.  From  the 
earliest  issues  a  Large  amount  of  space  was  given  to  corres- 
pondence— an  interesting  commentary  on  the  vitality  of  the 
paper — though  unfortunately  for  liistorians,  a  large  number  of  the 
letters  are  simply  signed  with  initials  or  pseudonyms  and  we  begin 
to  wonder  whether  the  advantages  of  presenting  views  by  that 
method  are  not  over-raterl.  Perhaps  in  this  case  it  was  as  well,  for 
so  truf'ulent  and  aggressive  did  some  of  the  correspondence  become 
however,  that  the  editors  were  forced  to  publish  the  protective 
remark  "  we  are  not  answerable  for  the  opinions  and  statements  of 
our  correspondents."  That  also  is  our  policy  at  times — we  tliink 
very  wisely. 

Early   Insulation    Problems. 

The  question  of  the  best  insulating  materials  to  use  and  the  eTcct 
of  sea  water  and  weather  on  them  is  one  of  the  matters  which  is 
dealt  with  at  some  length.  That  is  a  proVjlem  which  has  not  yet 
received  a  full  solution.  A  leading  article  thmks  that  the  sugges- 
tions for  overcoming  the  difficulty  by  using  iminsulated  wires  laid 
in  the  ground  is  worthy  of  consideration,  but  doubts  whether  the 
solution  would  have  any  practical  effect  owing  to  electrolysis 
corrosion.  Jndiarubber  and  gutta  percha  were  the  two  great 
insulators.  Paper  wa.s  apparently  unknown  as  was  leafl  covering, 
though  armouring,  of  course,  was  in  existence. 

The    Human   Side. 

Turning  to  the  more  human  sid( — a  letter  in  the  is.suc  of  December 
13th,  1861,  signed  "  Au  Rcvoir "  adjures  T..F.  Electrician  to 
I  w  t  nie  to  its  mission  ;  to  inculca  te  in  its  rcadere  self-reliancr-,  which  it 
liaj;  ri-rtainly  Hii<fc<.(|cd  in  doing,  and  to  explain  that  there  is  no 


theory  of  electricity  competent  to  lead  them  forward.  That  is  a 
great  change,  for  now  we  do  not  suffer  from  lack  of  tlieories.  It 
should  encourage  its  readers,  the  writer  continues,  to  seek  for 
novelties  in  doctrine,  and  he  points  out  that,  while  facts  are  useful  in 
subserving  the  exigencies  of  a  civilised  community,  we  must,  as  lovers 
of  knowledge,  aspire  to  learn  the  nature  of  electrical  forces  and  the 
lawswhichthey  observe.  This  is  the  more  so,  the  writer  concludes, 
fiecause  the  science  The  Elec trk  ian  has  undertaken  to  serve  has 
completed  nearly  fifty  years  of  existence  in  active  amateurship. 
but  still  thirsts  for  knowledge.  In  1921  we  continue  thirsting,  and 
the  more  we  tlrink  the  more  thirsty  do  we  become. 

Apparently  it  was  hoped  in  those  days  that  hard  work  and  careful 
measurement  would  soon  solve  the  fundamental  electrical  problems 
which  were  recognisable  as  being  ob.stacles  to  further  development. 
An  early  leading  article  remarks  "  that  the  foundation  of  a  science 
is  often  indeed  the  most  difficult  part  of  the  structure  of  knowledge 
when  we  are  isolated  from  the  help  of  kindred  workers  in  Nature's 
great  nrcana  and  dependent  upon  books  which  perforce  must  leave 
many  things  untold."  As  we  know  to  our  cost,  and  perhaps  also 
to  our  advantage,  the  solution  of  one  electrical  problem  brings 
many  others  into  view  and  after  sixty  years  have  passed  we  may 
truly  say  that  we  seem  to  have  done  less  of  what  there  is  visible  to 
do  than  they  had  then. 

The    Death    of  the   Prince    Consort. 

In  another  early  issue  the  death  of  the  Prince  Consort  is  made  the 
subject  of  a  leading  article,  suitably  bordered.  This  article  pays  a 
tribute  to  His  Royal  Highness's  interest  in  the  development  of  the 
new  industries.  In  the  same  issue  a  second  editorial  article  wonders 
whether  the  Atlantic  telegraph,  had  it  been  in  working  existence, 
would  not  have  relieved  the  nation  of  the  enormous  expenditure  and 
painful  expense  and  anxiety  of  waiting  for  the  reply  to  the  demand 
of  the  British  Government  upon  America  over,  we  imagine,  the 
Alabama  question.  The  point  is  made  bj'  a  correspondent  that 
telegraph  communication  mth  the  Western  hemisphere  is  essential. 
At  the  same  time  he  rails  at  the  slackness  of  the  Government  in  this 
regard,  pointing  out  that  the  whirling  away  of  the  first  Eddystone 
lighthouse  did  not  prevent  another  from  being  constructed.  In 
tliis  case,  however,  the  Government  wisely  moved  slowly  and,  taking 
expert  opinion,  made  a  success  of  what  at  first  had  been  a  hopeless 
failure. 

Another  early  issue  contains  a  short  paragraph  noting  that  the 
Government  had  determined  to  send  to  Canada  a  staff  of  tele- 
graphists selected  from  among  the  most  skilled  men  belonging  to  the 
establishment  of  the  Royal  Engineers.  It  is  interesting  to  notice  that 
one  of  the  officers  actually  sent  was  Captain  (now  Colonel)  Malcolm, 
a  founder-member  of  the  .Society  of  Telegraph  Engineers,  whose 
congratulatory  message  we  are  pleased  to  ])ublish  to-day. 

Subsequently  a  series  of  articles  appears  on  the  induction  coil  and 
the  needs  of  students  begin  to  be  met  in  a  special  article  which 
appears  as  a  weekly  feature.  We  notice  in  1862  the  price  of  fine 
gutta  percha  was  Is.  9d.  to  Is.  lOd.  per  lb,  and  of  fine  Para  Is.  lid. 
to  2s.  per  lb. 

Who   Invented   the   Telegraph  p 

In  March,  1862,  our  predecessor  descends  to  personalities  in  a 
discussion  o£.the  question  as  to  who  invented  the  electric  telegraph. 
Apparentl3'  the  lay  Press  both  informed  and  iminformed  had 
ascribed  this  invention  to  Wheatstone.  Ti  E  Electrk  ia.k  takes  up 
the  cudgels  in  favour  of  AVilham  Fothergill  Cooke  and  makes  out  a 
ease  which  it  is  hard  to  destroy.  A  series  of  articles  entitled 
"  Random  Papers  by  a  Practical  Man  "  indicate  that  The  Elec- 
trician was  over  widening  its  appeal,  as  it  has  since  endeavoured  to 
do,  with  a  considerable  amount  of  success. 

In  those  days  the  daily  Press  were  not,  apparently,  more 
informed  on  technical  matters  than  they  are  now,  and  "The  Times 
on  Submarine  Telegraphs  "  is  the  title  of  an  article  pointing  out 
some  of  the  defects  of  Press  comment  from  a  technical  point  of 
view.  This  perhaps  is  an  error  which  has  grown  rather  than 
diminished  with  the  course  of  time. 

Some   Material   Advances. 

And  here  our  survey  must  end.  Not  because  we  are  finished,  butfor 
reasons  of  time  and  space.  We  have,  we  hope,  said  enough  to  interest 
our  readers  in  these  early  volumes,  and  if  what  we  have  said 
encourages  those  who  have  time  to  do  so  to  turn  once  again  and 
delve  into  the  histoiy  not  only  of  a  great  industry,  but  of  a  not 
unsuccessful  jiaper,  we  shall  have  fulfilled  our  object  and  they  will 
not  waste  their  time.  Those  who  take  this  course  will  not  fail  to  be 
struck  with  the  advance  that  has  taken  place  in  sixty  years  in  the 
arts  of  typoi;ruphy,  illustration  and  niake-u)).  Not  only  has  paper 
manufacture  enabled  a  clearness  of  reproduction  wliich  was  unheard 
of  in  those  days  (o  be  attained,  but  the  invention  of  the  half-tone 
brock  has  ciiiibled  an  illustration  to  be  much  clearer  and  more 
informative  than  was  then  the  case,  while  our  con.stant  striving  after 
sharper  type  and  a  better  arrangement  of  articles  has  enabled  us, 
we  think," to  reach  the  stage  when  each  page  of  The  Electrician  is 
not  only  worth  reading  tor  its  matter,  but  excellent  to  contemplate, 
owing  to  the  way  in  whi<li  i*  i"  imxle-up. 
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THE  DIAMOND  JUBILEE  OF  "THE  ELECTRICIAN.' 

Congratulatory    Messages   from    Eminent    Electrical    Engineers. 


From    Prof.    RICCARDO    ARNO. 

The  Electrician  is  the  most  valuable  paper  dealing  with  the 
Science  and  the  Tecnicity  of  Electricity.  I  am,  tliercfore,  very 
pleased  to  be  able  to  declare  that  my  celebrated  raaste  ,  Prof. 
Galleo  rerraris,  used  to  say  to  me :  "  Let  us  wait  for  The 
Electrician,  and  read  it,"  when  we  were  on  the  point  of  investigating 
or  discussing  a  new  theory  or  discovery. 

Tliis  is  also  my  personal  opinion,  because,  for  this  kind  of  thing, 
there  is  nothing  so  necessarj^  as  the  reading  of  the  "  Notes  "  of 
The  Electrician. 

From    Mrs.    AYRTON. 

'~The  Electrician  has  so  fine  a  record  behind  it  that  T  feel 
inclined  to  congratulate — not  it— but  the  world  in  general  on 
its  having  reached  its  Diamond  .Jubilee. 

I  set  out  to  glance  through  the  early  volumes,  hoping 
in  a  short,  time  to  gain  some  idea  of  what  it  had  done  before 
I  became  conscious  of  its  existence  ;  but  the  task  was  hopeless  : 
my  eye  was  constantly  caught  by  some  item  so  fascinating  that 
I  could  not  tear  myself  away  ;  it  would  have  taken  weeks  to  cany 
out  my  purpose.  Articles  by  Crookes,  Rayleigh,  Hopkinson, 
Dewar,  Graham  Bell,  Hughes,  Ayrton  and  Perry,  Niaudet,  Helm- 
holtz,  Heaviside  :  hqw  could  one  hurry  through  these  ? 

I  consider  that  the  gi-eat  debt  that  the  scientific  world  owes 
to  The  Electrician  is  that,  being  a  technical  journal,  it  still 
never  hesitated  to  publish  series  of  articles  on  the  purely  scientific 
side  of  the  subject,  articles  which,  while  immensely  important, 
even  indispensable,  could  yet  in  no  way  contribute  to  the 
immediate  commercial  success  of  the  paper. 

From  Prof.  A.  BLONUEL.  Membre  de  I'Acadeniie  des  Sciences, 
Hon.  Member  of  the  Institution  of  Electrical  Engineers. 

J'ai  appris  avec  grand  plaisir  que  vous  alliez  ctilebrer  le  60  erne 
aniriversaire  de  la  fondation  de  votre  excellente  revue  The 
Electrician.  C'est  avec  raison  que  vous,  n'avez  pas  voulu  laissei' 
passer  cette  date  sans  commemorer  d'une  maniere  un  peu  solen- 
nelle  cet  anniversaire,  car  The  Electricl^n  est  la  plus  ancienne 
des  revues  sp^ciales  consacrces  a  I'electricite,  surtout  dans  ses 
applications  et  le  role  de  ce  journal  dans  les  progres  de  I'electricito 
et  de  relectrotechnique  a  ete  considerable  depuis  son  origine 
jusqu'a  prdsent. 

Si,  dans  la  premiere  partie  de  sa  vie,  il  a  du  sc  consacrer  plus 
specialment  a  ce  qu'on  appelle  aujourd'hui  les  courants  I'aibles, 
parce  que  les  courants  forts  ne  jouaient  gnere  de  role  dans  la  vie 
pratique  avant  I'annee  187-5,  cette  premiere  periode  n'a  pas  ete 
moins  fSconde  si  Ton  songe  aux  grands  progres  que  I'industrie 
telegraphique  et  telephonique  a  realises  en  Angleterre  et  aux 
Etats-Unis  sous  I'impulsion  de  savants  geniaux  comme  Lord 
Kelvin  et  Heaviside  et  de  merveilleux  inventeurs  comme  Graham 
Bell. 

C'est  grace  aux  travaux  des  deux  savants  que  je  viens  de  rappeler, 
fond^s  sur  les  admirables  recherches  du  grand  Francais  Ampere, 
pere  de  relectrotechnique  et  de  I'electro-magnetisme,  dont  nous 
allons  c616brer  le  centenaire  de  Faraday  et  de  Maxwell,  que 
I'Angleterre  a  pris  et  occupe  pendant  longtemps  la  premiere  place 
pour  la  technique  des  communications  sous-marines  et  qu'oDe 
jouit  encore  d'une  haute  reputation  bien  meritee  pour  tout  ce 
qui  concerne  la  telegraphic  et  la  telephonic.  Grace  a  The 
Electrician,  nous  avons  ete  constamnient  tenus  au  courant  des 
progrSs  realises  dans  ces  brandies  tres  importantes  de  I'electricite 
appliqude. 

Mais  votre  journal  a  su  comprendre  des  I'apparition  de  I'eclairage 
lilectrique  I'importance  que  prendrait  le  developpement  des  courants 
forts  et  I'avenir  illimite  ouvert  aux  applications  de  I'electricite 
dans  la  vie  moderne  ;  vous  orientant  vers  ces  applications,  vous 
leur  avez  fait  dans  vos  colonnes  une  place  toujours  croissante  ; 
et,  avec  un  remarquable  eclectisme,  vous  avez  su  tenir  vos  lecteurs 
au  courant  non  seulement  des  travaux,  souvent  tres  remarquables, 
publics  par  les  eiectrotechniciens  anglais,  mais  encore  de  tout 
ce  qu'il  y  avait  de  plus  important  dans  les  recherches  faites  dans 
tous  les  pays  Strangers.  A  ce  point  de  vue.  The  Electrician 
est  devenu  et  reste  depuis  de  longues  annees  une  des  revues 
d'electricitc  les  plus  completes  et  les  plus  interessantes,  celle  oti 
Ton  est  sur  d'gtre  tenu  au  courant  de  toutes  les  decouvertes  nouvelles 
de  la  technique  et  de  tous  les  progigs  scientifiques  qui  peuvent 
avoir  une  influence  sur  cette  derniere ;  car,  et  c'est  une  des  grandes 
maitrises  de  votre  publication,  vous  n'avez  pas  cesso  de  vous 
interesaer  aux  questions  d'ordre  purement  scientifique  et  vous  leur 
ouvrez  largcment  vos  colonnes.  C:'est  ainsi  que  vos  lecteurs  ont 
ete  renseign^s  par  vous  sur  tous  les  progrls  inter^ssants  de  la 
telegraphie  sans  fil. 

T  )U3  les  electriciens  peuvent  done,  en  tout  sincerite,  rendre 
hommage  a  roeu\Te  feconde  qu'a  accomplie   votre    revue  depuis 


son  oricine  et  aux  gi'ands  services  (pi'dle  ne  cesse  entore  de  rt  ndre  ; 
je  souhaite  que  pendant  de  longues  annees  encore  The  Klectriclin 
conserve  le  meme  caractere  de  grande  revue  eclecfque,  impartiale, 
excellent  organe  international  de  la  science  electrique. 

From   Mr.  THOMAS   A.   EDISON.' 

I  understand  that  on  November  9  next  your  publication  will  cele- 
brate its  Diamond  Jubilee,  and  I  wish  to  extend  my  sincere 
congratulations  upon  its  arrival  at  such  a  mature  age  as  a  notable 
exponent  of  a  youthful  but  lusty  industry. 

Although  the  progress  which  has  been  made  by  electrical  science 
and  industry  in  the  last  sixty  years  has  been  marvellous  and  without 
parallel  in  history,  I  think  we  have  only  just  stepped  over  the 
threshold  and  are  entering  into  still  more  wonderful  developments 
beyond  the  scope  of  prediction. 

The  grateful  thanks  and  appreciation  of  those  interested  are  due 
to  The  Electrician  for  the  faithful  service  it  has  rendered  duriny 
all  these  years,  and  I  trust  its  days  may  be  prolonged  to  recoi'd 
the  ever  onward  progress  of  electrical  science  and  industry. 

From   Sir  J.   A.   EWING,   K.C.B.,  F.R.S. 

I  gladly  join  in  congratulating  The  Electrician  on  attaining 
its  Diamond  .Jubilee.  During  sixty  years  it  has  witnessed  and 
chronicled  the  growth  of  a  new  industry.  But  it  has  done  more  : 
it  has  been  an  influential  factor  in  promoting  that  growtli.  More- 
over, it  has  recognised  that  electrical  engineering  grows  by  applying 
to  industrialuses'a  science  which  is  itself  immensely  progressive. 
Thus  the  pages  of  The  Electrician  have  recorded  all  salient 
features  in  the  steady  advance  of  our  knowledge  of  electricity,  and 
have  encouraged  technical  readers  to  cultivate  a  scientific  outlook. 
There  is  perhaps  no  branch  of  applied  science  in  wliich  theory  has 
been  so  closely  related  to  practice,  and  practice  has  done  so  much 
to  assist  the  development  of  theory.  While  devoting  itself  mainly 
to  technical  applications.  The  Electriclin  has  been  far  from 
neglectful  of  more  abstract  matters.  I  recall  gratefully  how 
thirty  years  ago  il  gave  hospitality  to  my  own  articles  on  magnetism  ; 
this  was  only  one  example  of  the  spirit  that  has  characterised  it. 
It  has  kept  its  readers  informed  of  discoveries  many  of  which  have, 
at  least  at  first,  seemed  remote  from  technics.  Age  has  not  withered 
The  Electrician,  and  all  students  of  electricity,  old  as  well  as 
young,  have  the  best  of  reasons  for  wishing  it  a  continuance  of 
usefulness  and  vigour. 

From   Prof.    GEO.   FORBES. 

In  188.J,  at  Vienna,  Sir  John  Pender,  one  of  the  owners  of  The 
Electrician,  asked  for  my  opinion  on  the  manner  in  which  that 
journal  was  being  conducted.  I  said  that  since  The  Electrician 
had  extended  its  sphere  from  telegraphy,  for  which  it  was  started, 
to  the  new  developments  of  light,  power,  chemistry,  &c.,  it  had 
gained  the  respect  of  all  professional  men  by  being  thorouglily 
well  informed,  up  to  date  and  helpful,  as  well  as  straightforward 
and  fail-  in  its  criticisms. 

From   Mr.   J.    S.    HIGHFIELD,  President  of  the  Institution  of 
Electrical   Engineers. 

It  gives  me  much  pleasure  to  congratulate  you  most  warmly  on 
The  Electrician's  Diamond  Jubilee. 

To  electrical  engineers  The  Electriclin  has  long  been  a  treasured 
journal  and  it  has  taken  a  leading  part  in  helping  forward  the 
electrical  industry  in  all  its  branches.  • 

Any  journal  read  mainly  by  professional  and  scientific  people 
must  of  necessity  contain  matter  primarily  of  interest  to  those 
readers,  but  the  progress  of  commercial  application  of  any  science 
is,  after  all,  the  ultimate  aim.  An  invention  becomes  of  use  to 
the  nation  only  when  it  is  applied,  and  its  application  generally 
requires  the  assistance  of  those  who  provide  the  money  and  who 
have  the  special  ability  necessary  for  the  proper  use  of  money. 
Con.sequently  it  is  of  importance,  certainly  to  those  who  are  on 
the  borderline  between  invention  and  commercial  application, 
that  they  should  become  acquainted  with  commercial  principles 
and,  for  that  reason,  the  occasional  articles  you  insert  on  t!us  subject 
have  been  and  vrill  continue  to  be  of  great  use. 

I  hope  The  Electrician  will  continue  to  prosper. 

From   Mr.   EDWARD   HOPKINSON.  M.P. 

Your  present  wide  circle  of  readers  and  many  who  have  been 
readers  in  the  past,  but  who  have  ceased  to  play  a  part  in  the 
development  of  the  electrical  engineering  industry,  will  join  in 
hearty  good  wishes  and  congratulations  to  The  Electrician  on 
the  celebration  of  the  Diamond  Jubilee  of  its  foundation." 

The  sixty  years,  the  passing  of  which  is  now  commemorated, 
have  seen  all  the  great  developments  of  electrical  science  in  its 


016 


The   Electrician. 


November 


II,  1921 


applieation  to  mopting  human  needs.  The  mo.4  striking  feature 
01  this  development  is  the  rapidity  withwhieh  the  discoveries  of 
science  have  been  applied  to  practical  purposes,  and  this  has  been 
assisted  in  no  small  measure  by  tlie  technical  electrical  Press,  which 
lias  happily  combined  in  due  proportion  the  records  of  scientific 
advance,  industrial  applications,  and  financial  and  social  results. 
In  this  combination  The  Electrician  has  always  maintained  a 
leading  position.  .^ 

From  Prof.  A.  E.  KENNELLY. 

Jt  gives  me  great  pleasure  to  cxjircss  my  congratulations  to 
The  Electbician  on  tlie  occasion  of  its  Diamond  Jubilee.  Surnum 
corda  !  The  many  years  of  its  activities  have  witnessed  the  wonder- 
ful development  of  electromagnetism  in  the  service  of  man.  During 
all  these  years,  The  Electrician  has  laboured  to  make  this  develop- 
ment widely  known,  and  thus  has  shared  in  the  development  itself. 
We.  its  readers,  liope  those  activities  ^vill  continue  unslackened  and 
undimmcd. 

From    Dr.    GISBERT     KAPP. 

Scientific  and  technical  progiess  in  heavy  electrical  engineering 
dates  from  the  eighties,  after  the  collapse  of  the  boom  and  the 
amendment  of  the  original  Electric  Lighting  Act.  Up  to  the  end 
of  the  century  we  had  an  enormous  development  in  which  this 
country  took  a  leading  part.  The  field  is  too  large  to  attempt  an 
exhaustive  list,  but  a  few  outstanding  features  may  be  mentioned. 
The  direct  drive  of  generators  bj-  slow  speed  engines,  the  turbo- 
driven  generator,  the  single  and  miUti-phase  alternator,  the  three- 
ATire  and  three-phase  systems,  the  transformer,  the  converter, 
the  electric  tramway,  the  electric  furnace,  the  supplanting  of  the 
local  steam  or  gas  engine  by  the  electric  motor,  the  induction 
motor,  transmission  of  power  by  alternating  current,  the  storage 
battery  and  electro-chemical  work  generally,  accurate  electricity 
meters. 

On  this  foundivtion,  rather  than  on  the  discovery  and  application 
of  new  principles,  work  has  gone  on  during  the  present  century. 
We  see  gigantic  generating  stations,  both  thermal  and  hydraulic, 
long  distance  extra  high  tension  transmission  by  cable  and  overhead 
lines,  electiically  worked  main  lines,  countless  applications  of  the 
electric  motor  to  the  special  requirements  of  industry'  resulting  in 
coal  saving  and  the  desire  of  supplier  and  user  of  electricity  to  adopt 
a  rational  tariff  which  will  be  to  the  advantage  of  both. 

The  Electp.ician  has  faithfully  recorded  these  developments 
both  from  the  scientific  and  technical  point  of  view,  and  this  is  the 
best  testimony  to  the  service  it  has  rendered  to  the  cause  of  hea%-j- 
electrical  engineering. 

From   Sir  OLIVER   LODGE,   F.R.S. 

!>ince  the  early  days  The  Electrician,  along  with  the  electrical 
engineering  profession  generally,  has  fleveloped  enormously,  and 
devoted  itself  to  the  application  of  electricity  in  every  direction. 
The  Electrician  has  gone  through  the  early  dynamo  days, 
assisting  the  heavy,  as  well  as  the  telegraphic,  side  of  the  profession, 
and  has  sur\dved  into  the  days  of  valves  and  wireless  telephony. 
Incidentally  it  took  part  in  introducing  units  and  exact  measures 
into  practice ;  long  ago  it  familiarised  the  old  telegraphists  with  the 
ideas  of  potential  and  self  induction  (so  long  and  curiou-sly  resisted 
by  one  or  two  in  high  places)  :  it  furnished  a  channel  for  the  stream 
of  mathematical  discovery  of  Mr.  OUver  Heaviside.  Under  the 
able  editorship  of  Mr.  SneU  it  did  a  good  deal  to  make  kno^vn  the 
pioneering  work  in  Hertz  waves,  which  ultimately  became  wireless 
telegraphy ;  and  now,  I  suppose,  it  has  reached  a  placid  and 
profitable  maturity,  when  the  intricacies  of  technical  development 
rather  overpower  or  submeigc  the  advances  in  j>ure  science,  which, 
in  greatly  modified  form,  arc  still  going  on,  but  which  are  so  multi- 
farious that  no  one  organ  could  cover  the  ground.  On  the  whole, 
it  seems  Ukely  that  the  discoveries  and  ajipUcations  in  the  field  of 
electrical  energy  during  the  nrtct  fifty  years  are  going  to  be  as 
striking  and  revolutionary  as  those  that  have  astonished  the  public 
in  the  sixty  years  during  which  this  organ  of  enlightenment  has 
carried  on  its  beneficent  work. 

From   Col.   E.    W.   MALCOLM,   C.B.,    R.E. 

Fresh  applications  of  electricity  to  the  use  of  the  world 
arc  now  almost  of  (lail\'  occurrence,  and  electricity,  which  in  the 
day  of  my  youth  was  feared  by  most,  is  now  an  obedient  servant  in 
almost  every  house.  This  wonderful  advance  is  really  the  work  of 
the  Press — one  side  of  which  spreads  the  news  of  fresh  uses  and' 
rliscoveries,  \,h\\c  the  otlicr  side  explains  the  laws  and  the  reasons, 
which  govern  t)ie  new  applications. 

iSixty  years  have  passed  since  the  foundation  of  The  Electrician  ; 
these  sixty  years  liave  been  spent  in  doing  what  may  really  ))e 
called  a  great  work  for  the  world  in  publishing  discoveries  of  all 
sorts  in  connection  with  electricity^ — explaining  at  the  same  time 
the  new  appUcation  of  the  laws  which  have  brought  the  discovery 
about. 


From  SIR  HENRY  MANCE.  C  I.E. 

I  have  much  pleasure  in  associating  myself  with  the  congratula- 
tions The  Electrician  will  receive  on  the  attainment  of  its 
Diamond  Jubilee.  During  many  years  of  exile  The  Electrichn 
was  an  unfailing  source  of  informarion  and  well  served  its  purpose 
in  keeping  up  one's  association  with  the  progress  of  electrical  science 
throughout  the  world. 

From  Mr.  G.  MARCONI. 

It  gives  me  great  pleasure  to  congratulate  The  Electrician  on 
the  occasion  of  its  Diamond  Jubilee,  which  completes  a  period  that 
may  be  said  to  have  witnessed  the  bu-th  and  development  of  all 
those  valuable  adjuncts  to  the  comfort  and  efficiency  of  modern 
life,  which  are  based  upon  the  application  of  some  of  the  electrical 
principles  discovered  within  the  last  120  years. 

When  The  Electrician  was  first  published  very  few  of  these 
appUcations  were  in  daily  use  beyond  the  electric  telegraph  and 
electric  beUs.  The  modern  dJ^lamo,  electric  lighting,  electric 
motors,  the  telephone,  the  transmission  of  power  to  a  distance  by- 
means  of  electricity,  electric  heating,  electric  railways,  and  lastly 
wireless  telegraphy  and  wireless  telephony  were  undreamt  of. 

The  Electricl\n  has  become  perhaps  the  best-known  periodical 
in  the  two  hemispheres  which  devotes  its  columns  to  the  number- 
less developments  of  electrical  technology  and  its  practical  and 
commercial  applications,  while  at  the  same  time  it  is  a  medium 
for  the  publication  of  articles  and  discussions  of  a  more  purely 
theoretical  and  scientific  interest.  It  has  always  been  distinguished 
for  the  zeal  it  has  displayed  in  the  interests  of  the  electrical 
industries  which  not  only  occupy  such  an  important  place  in  the 
national  economy,  but  which  have  also  afforded  incalculable 
facilities  for  researches  resulting  in  the  progress  of  pure  science. 

From  Ing.   GUIDO   SEMENZA. 

Perhaps  in  our  everyday  life  we  do  not  fully  realise  how  great 
is  the  importance  of  the  technical  press  in  assisting  the  development 
of  .science  and  technology. 

The  Technical  Press  is  the  faithful  mail  of  learned  people  ;  it  is 
tlie  eye  with  which  we  can  look  into  far  a\\ay  countries  ;  it  is  the 
link  which  connects  all  the  brains  that  are  separately  working 
on  the  solution  of  the  same  problems. 

The  Electrician  is  the  pioneer  of  the  Electro-technical 
Press.  It  therefore  affords  me  great  pleasure  to  be  able,  on  the 
occasion  of  this  celebration,  to  express  to  the  men  who  have  founded 
this  journal  and  have  succeeded  in  keeping  it  always  at  such  a 
high  level,  the  deep  gratitude  of  all  electricians. 

From   Mr.   DANE   SINCLAIR. 

The  celebration  of  the  Diamond  Jubilee  of  The  Electrician 
gives  an  opportunity  to  its  friends  to  express  indi\ndually  their 
high  sen.se  of  appreciation  of  all  the  good  work  that  has  been  done 
by  this  journal  since  its  first  issue. 

I  well  remember  how  much  I  appreciated,  as  a  young  engineer 
engaged  on  telegraph  work  in  the  early  'seventies,  the  very  valuable 
information  contained  in  your  columns  ;  and  all  through  the  years 
since  then  your  esteemed  journal  has,  on  many  occasions,  been 
of  considerable  assistance  to  me  as  a  telegraph  and  telephone 
engineer. 

Throughout  its  lifetime  The  Electrician  has  kept  well  abreast 
of  the  rapid  development  which  has  taken  place  in  electrical 
engineering,  and  it  would  perhaps  be  unfair  to  select  any  particular 
periods  or  articles  for  special  mention  ;  but  1  cannot  refrain  from 
referring  to  the  publication  in  your  columns  of  the  valuable  work 
of  Oliver  Heaviside,  which  had  a  very  high  practical  value  for  me 
per.sonally,  and  has,  therefore,  left  a  deep  impression  on  my  mind. 

I  sincerely  trust  that  The  Electrician  will,  on  the  celebration 
of  its  centeuarj-,  have  as  good  cause  to  deserve  the  encomiums  of 
the  profession  as  it  has  during  the  past   sixty  years. 

From   Mr.   J.   SWINBURNE.  F.R.S. 

From  the  beginning,  or  practically  from  the  beginning,  of  the 
electrical  industry  The  Electricl\n  was  almost  a  necessity  to 
those  who  were  doing  the  work.  • 

The  fiist  development  was  telegraphy  ;  this  was  before  my  time. 
The  'Electrician  became  a  weekly  need  to  me  in  the  early 
'eighties,  when  electric  lighting  was  developing.  Every  electrical 
engineer  used  to  take  the  electrical  papers  home  to  read  over  the 
week-end  ;  and  this  was  necessary  if  he  wanted  to  keep  up  with  the 
times.  We  were  extraordinarily  ignorant  in  those  days ;  and 
knowledge  doveloi)ed  very  rapidly.  The  result  was  that  text- 
book.s — in  so  far  as  they  existed  at  all — were  always  very  far  behind 
j)ractice  ;  and  almost  all  technical  information  was  obtained  through 
The  Electrician  and  its  contemporaries. 

I'Vom  being  confined  to  telegraphy  and  electric  lighting  the 
industry  has  developed  enormously  in  other  directions  ;  but  The 
JOlectriciaN  has  always  managed  to  keep  up  its  usefulness  bj- 
picking  out  of  the  increasing  mass  of  available  matter  the  parts 
that  arc  really  of  interest  to  the  various  types  of  reader. 
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"The    Electrician"  and    Scientific 
Investigation. 

By  Dr.  J.  A.  FLEMING.  F.R.S. 

I  congratulate  The  Electrician  hcai-tily  upon  reaching  its 
Diamond  Jubilee.  For  sixty  years  it  ha.s  maintained  an  unbroken 
record  of  the  progress  of  electrical  science  in  its  pure  and  applied 
aspects.  The  back  volumes  are  a  mine  of  intellectual  -nealth  to 
ail  who  have  occasion  to  consider  or  describe  the  development  of 
any  jjarticular  branch  of  the  subject.  I  am  fortunate  in  possessing 
all  the  bound  volumes  back  to  18S2,  and  on  countless  occasions 
whether  in  search  of  references  to  historical  matters  for  the  purposes 
of  authorship  or  for  reports,  I  have  never  failed  to  find  in  them  all 
that  I  required. 

In  addition  to  giving  us  the.  current  history  of  electrical  science. 
The  Ei,ECTKiCi.iK  has  been  the  means  of  affording  to  innumerable 
scientific  investigators  the  opportunity  of  maldng  known  to  the 
public  original  researches  of  the  greatest  value.  In  fact  much 
»xdvanced  mathematical  and  scientific  worlc,  A\^hich  perhaps  other- 
wise might  have  failed  to  find  suitable  publication,  has  been  first 
given  to" the  world  througli  the  pages  of  The  Ei.ectricun. 

Many  of  the  invaluable  text  books  originally  published  by  The 
Electrician  Publishing  Company  ran  their  preliminary  course 
as  a  series  of  articles  in  The  Electrician.  The  Electrician  has 
in  this  manner  rendered  the  very  greatest  ser\'ice  to  electrical 
engineering  education. 

I  have  myself  recently  published  a  record  of  "  Fifty  Years  of 
Electricity,"  tracing  the  development  of  its  great  technical  a))pli- 
cations  such  as  the  telephone,  electric  lighting,  and  wireless 
telegraphv  with  which  it  has  been  my  good  fortune  to  be  closely 
connected  during  nearly  half  a  centry,  and  in  tlie  compilation  of 
tliat  .work  I  made  countless  references  to  back  numbers  of  The 
Electrician  to  veiify  dates,  incidents,  names,  and  circumstances, 
and  never  failed  to  find  it  a  source  of  accurate  and  helpful 
knowledge. 

I  strongly  hope  that  its  valuable  work  as  a  record  of  electrical 
discovery  and  invention  may  be  continued,  and  that  in  due  time 
it  may  celebrate  not  only  its  Diamond  Jubilee,  but  its  centenary 
and  more. 


"  nineteen-thirtieV  "  when,  after  the  battle  of  carbonising  tempera- 
tures, all  coal  was  distilled,  gas  turbines  ceased  to  fracture,  and 
benzole  flowed  like  water,  until  wisdom  enlightened  man  and  he 
dissected  and  tamed  the  Atom  until  its  secret  was  unlocked. 

We  must  congratulate  The  I^.EOTRir'iAN  on  attaining  a  glittering 
Diamond  Jubilee — a  distinction  well  earned  after  a  strenuous 
service  in  the  interests  of  progress.  £■  Ei  ij 


"The   Electrician"— 1861-2061  ? 

By    FRANK    BAILEY. 

The  Electrician  made  a  wise  selection  in  the  date  of  its  birth, 
and  has  lived  through  an  eventful  period  covering  years  of  gloom 
and  despair  in  both  submarine  telegraphy  and  in  electrical  power, 
but  fortunately  relieved  by  ultimate  success  and  development  in 
.all  fields  far  beyond  the  wildest  dreams  of  the  enthusiast. 

By  getting  itself  born  in  1861,  The  Electrician  was  able  to 
deplore  the  electrical  tragedy  of  the  Atlantic  Cable  of  1857-8, 
killed  by  induction  coils  ;  ancl  to  encourage  hope  and  faith  in  the 
improved  design,  handling,  and  operation  of  the  successful  cables 
of  1805  and  1866.  The  electricians  of  those  da\s  (not  then 
including  electric  bell  fitters)  must  have  been  grateful  to  their 
.Journal  for  recording  progress  in  the  gradual  lifting  of  the  veil 
which  made  their  jjrofession  the  application  of  an  exact  science  ; 
and  of  the  original  pioneers  we  are  fortunately  able  to  honour  a 
few — but,  alas  !  very  few — survivors. 

When  The  Electrician  attained  tbe  age  of  manhood,  in  1 882, 
a  new  infant  was  humming  to  be  heard,  flashing  to  be  seen,  and 
shocking  those  who  nursed  it :  the  dynamo — sometimes  series, 
teaser,  shunt,  or  compound  wound,  with  or  without  any  efficient 
response,  but  always  with  light  and  heat  where  not  wanted.  For 
nearly  forty  years  the  pages  of  the  Journal  have  recorded  the 
growth  of  this  infant  through  all  the  stages  of  its  development. 
The  troubles  of  the  'eighties  are  forgotten,  and  we  can  now  appre- 
ciate the  magnificent  response  of  the  electrical  designer  to  the  call 
for  generators  of  adequate  power  to  be  mated  with  the  modern 
steam  turbine.  This  progress  has  not  been  made  without  simul- 
taneous improvements  in  the  design  and  construction  of  cables  and 
smtehgear.  ' 

A   Period   o£    Wasteful    Complication. 

All  this  story  is  unfolded  to  us  in  the  pages  of  The  Electrician 
with  consistent  excellence  of  illustration  and  description.  The 
effort  to  look  back  on  past  achievement  is  perhaps  rewarded  by 
encouraging  a  forecast  of  the  years  to  come,  and  we  mu.st  all  feel 
some  curiosity  regarding  the  contents  of  future  volumes  of  the 
Journal,  when  its  Diamond  Jubilee  will  be  referred  to  as  a  period 
of  wasteful  complication  relieved  by  weird  ingenuity  in  engineering 
construction.  The  Journal  wiU  probably  deplore  "the  limitations 
of  the  "  nineteen-twenties  "  as  being  content  to  boil  water — not 
to  make  tea,  but  to  make  steam  which,  after  further  cooking, 
was  partially  used  up  in  a  turbine,  and  then  passed  into  a  condenser 
to  be  turned  into  water  again,  with  a  weary  repetition  of  this 
monotonous  cycle. 

Possibly  the  journal  mav  refer  to  an  intervening  period  in  the 
F   2'  ^ 


Is   Life   a   Boon  ? 

By     Sir    DAVID    SALOMONS,    Bart. 

I  offer  you  my  congratulations  with  the  thousands  which  are 
leaching  you  on  the  jubilee  of  The  Electrician.  King  David  in 
passing,  spoke  of  the  "  celebrated  "  three  score  and  ten.  This  was 
man's  reward.  Nothing  was  stated  as  to  the  life  of  journals. 
Possibly  King  David  was  not  troubled  with  such  articles,  thei'efore 
I  may  express  the  hope  that  your  journal  may  reach  its  centenary, 
though  your  present  staff  can  hardly  expect  to  be  working  at  that 
time.  .Since  I  have  just  reached  the  allotted  period  of  life,  it  is 
fair  to  assume  I  have  either  become  a  fool  or  a  philosopher  !  I 
prefer  to  play  the  latter  part  and  to  re\'iew  the  changes  during  the 
last  sixty  years  ;  part  of  these  changes  is  allied  to  electrieitj',  though 
not  strictljr  electrical.  My  theme  is  :  Are  we  happier  to-day  with 
the  great  so-called  progress  made  in  science  ?  A  period  of  sixty 
years  before  your  paper  was  born,  was  the  time  when  the  foundation 
stones  were  being  laid  for  the  sixty  yeai's  to  follow.  We  had  Davy. 
Faraday,  Wheatstone,  Cook,  Tyndall,  Perkin,  Kelvin  (his  early 
years)_  Cayley  ancl  a  host  of  others  in  this  country.  Abroad,  an 
army  of  workers  also  existed.  A  large  proportion  of  the  work  then 
done  was  theoretical,  to  be  appUed  later  on.  For  instance,  the 
electric  arc,  new  elements  found,  anahne  dyes,  the  theory  of 
electricity  greatly  developed,  also  chemistry,  electric  induction, 
telegraphy  and  hundreds  of  others,  but  most  of  the  discoveries  were 
more  theoretical  than  otherwise. 

Is   Matter   a    Delusion  ? 

Now  turn  to  your  sixty-year  period.  The  names  of  the  great 
scientists  are  too  numerous  to  give  in  such  an  article,  but  they  are 
known  to  all  your  readers.  What  has  been  done  ?  Faraday's 
discoveries  are  best  seen  in  dynamos,  motors,  wireless  telegraphy 
(the  coil  part).  X-rays,  combined  with  Crookes'  discoveries, 
aero])lanes.  motors  (electric  ignition),  the  extension  of  the  telegraph 
.system  with  submarine  work,  telephones,  ^vireless  "  conductors," 
photography,  electric  lighting,  medical  electricity,  radiogi'aphy, 
radium  ancl  electric  clocL«,  also  electric  railways.  The  above  are 
but  a  few,  but  most  in  evidence  in  oiu-  daily  work.  The  labours  of 
Kelvin.  J.  J.  Thomson,  Einstein,  Rutherford,  Ramsey,  Curie,  and 
a  long  fist  besides  have  been  virtually  striving  to  show  that  matter 
does  not  exist,  that  human  beings  and  all  we  see  are  jjure  delusions. 
That  by  dra'ndng  two  lines  with  a  pencil,  we  can  Uve  in  the  past  or 
future.  That  round  bodies  are  oval,  that  space  is  non-existent, 
that  measurement  is  a  farce,  and  that  the  world  can  be  made  as 
many  dimensional  as  we  please  by  putting  the  alphabet  into 
equations. 

Is   Mankind  of  Any  Practical    Use  ? 

Again,  I  ask,  are  wo  happier  for  all  these  gifts  handed  to  us,  free 
of  expense  ?— in  fact,  the  only  cheap  things  I  know  of  to-day,  except 
"  kind  thoughts,"  and  these  are  getting  rare  !  I  suppose  all  persoiLs 
are  constructed  upon  different  models.  I  will  consider  my  own 
case.  When  I  was  young,  life  went  smoothly  and  easily.  The 
amount  of  actual  work  done  was  about  the  same  as  now,  but  more 
efficient.  To-day  the  continuous  ring  of  the  telephone,  the  vibration 
of  some  rotating  machineiy  next  cloo;-,  the  clicking  of  the  type 
writer,  bving  in  undergi-ound  tubes  and  lifts,  the  buzzing  aerojilane 
overhead,  the  rusliing  along  in  trains,  the  hurried  meals,  continued 
strikes,  everlasting  warfare,  the  struggle  to  dispossess  everyone  of 
their  hardly-earned  property — here  we  have  the  picture  of  modern 
daily  life,  without  adcUng  a  few  more  lists  of  the. great  benefits 
handed  to  us  by  the  science  of  the  last  sixty  years  !  Again,  another 
question  comes  in  ;  is  mankind  of  any  practical  use  whatever  ?  I 
cannot  answer  this,  though  I  do  not  see  but  that  the  world  would 
spur  as  well  without  him  !  Anyway,  modern  Hfe  may  be  summed  up 
iu  one  phrase  :  "  All  are  hurrying  to  the  grave  in  the  most  rapid 
manner,  without  time  to  look  right  or  left !  "  We  cannot  go  back 
to  primitive  fife  without  bringing  into  play  war  and  pestilence  ;  and 
modem  science  caimot  be  accused  of  neglecting  this  part  of  the 
business.  I  am  a  great  exception,  for  I  strive  to  get  peace  in  my  way 
— no  typewriter  nor  telephone  going  where  I  work — and,  interested 
as  I  am  in  the  modem  theories  of  life,  I  leave  the  appUcation  of  them 
to  others  to  practise,  and  still  regard  space  infinite,  and  the  world 
a  three-dimensional  one ;  lastly,  I  do  not  draw  co-ordinates  to  live 
at  times  other  than  my  own,  and  I  advise  all  to  be  conservative 
themselves,  but  vei-v  radical  in  the  laboratoiy. 
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"The  Electrician,"   1897  to   1906. 

By  F.  CHARLES  RAPHAEL.  M.I.E.E. 

Although  a  regular  reader  of  The  Elkctrk  ian  from  the  year 
1889,  I  did  not  come  into  personal  contact  with  the  staiT  or  the 
inner  mysteries  of  Editorship  until  18516,  -when  I  commenced  duty 
on  the  editoVial  staff  as  "  third  man  "  and  translator.  I  owed  my 
introduction  to  Mr.  Trotter  and  Mr.  Bond  to  negotiations  witli  them 
in  the  previous  year  for  a  series  of  articles  on  tlie  Localisation  of 
Faults  in  Electric  Light  Mains.  Of  Mr.  Bond  I  will  merelj'  say 
that  I  found  him  a  congenial  and  syrajiathetic  cliief ;  his  accuracy. 
patience  and  good-liumour  were  remarkable  and  never  failed  him 
oven  when  correcting  the  rankest  scientific  solecisms  of  contributors. 
I  revive  the  expression  "  scientific  solecisms  "  dehberately  after 
twenty-five  years  of  disuse,  for  it  won  his  heart  when  I  happened  to 
employ  it  in  an  Editorial  Note,  and  he  shall  know  now  for  the  first 
time  that  I  discovered  the  alliterative  substantive  only  after  an 
assiduous  searcli  in  Roget's  "  Thesaurus."  "  Roget's  Thesaurus 
of  English  Words  and  Pluascs,"  it  may  be  mentioned,  was,  in  the 
small  but  excellent  editorial  library,  the  most  useful  book  of  all  to 
the  majority  of  us  engineers  who  had  become  writers,  not  by  instinct 
but  rather  by  a  concatenation  of  fortuitous  circumstances.  This 
last  English  phrase  became  at  one  time  an  editorial  pet,  but  I 
forget  who  was    the  original  perpetrator. 

My   Assistant    Editorship. 

In  October,  1897,  Mr.  E.  Tremlett  Carter  succeeded  Mr.  Bond  in 
the  editorial  chair  and  I  was  ajipointed  Assistant  Editor.  During 
his  first  two  years  of  office,  Mr.  Carter  worked  with  feverish  energy. 
M,  that  time,  the  first  four  or  five  columns  of  The  ElecteiciaV 
each  week  were  devoted  to  "  Editorial  Notes,"  and  a  "  leader  " 
occupied  the  two  middle  pages  ;  Mr.  Carter  was  a  fluent  writer  and 
quite  two-thirds  of  this  matter  came  from  his  own  pen.  There  was, 
however,  plenty  of  work  for  all  of  us.  The  electrical  industry  was 
developing  very  actively.  Almost  every  week  a  new  electric  light 
station  or  a  new  electric  tramway  had  to  be  described — sometimes 
two  or  three — and  in  almost  every  particular,  electrical  engineering 
practice  was  undergoing  rapid  changes.  In  1897  the  200  \'  (carbon 
filament)  lamp  had  only  just  been  introduced;  the  City  and  South 
London  Railway  was  the  only  "tube"  running;  house-wiring  in 
conduit  was  regarded  as  a  tiew  idea ;  wireless  telegraphy  Tias  still 
in  its  initial  experimental  stage  and,  in  the  region  of  electrical 
science,  important  research  was  being  continued  both  in  this 
country  and  on  the  Continent,  the  period  being  between  the  dis- 
covery of  X-Rays  by  Rontgen  and  of  radio-activity  by — shall  we 
say — Becquerel. 

Towards  the  end  of  1899.  Mr.  Carter,  never  a  robust  constitution, 
showed  serious  signs  of  faUing  health.  A  two-months'  tour  on  the 
Mediterranean  that  winter  effected  no  permanent  improvement, 
and  in  1902  he  had  finally  to  give  up  his  work  on  the  doctoi's 
diagnosing  his  case  as  consumption.     He  died  in  April.  190.3. 

Some    Members    of   the    Staff. 

During  these  two  and  a  half  years  the  bulk  of  the  editorial  work 
fell  on  my  shoulders,  often  -n-ith  the  sole  assistance  of  Mr.  A.  Webster, 
chief  clerk  and  shorthand  reporter  on  the  editorial  staff.  Among 
the  technical  assistants  were  Mr.  C.  C.  Monckton,  who  left  on 
appointment  as  electrical  engineer  to  the  Government  of  Jamaica. 
Dr.  W.  H.  Eccles  (now  a  Vice-President  of  the  Institution  of 
Electrical  Engineers),  and  Mr.  R.  L.  Pearson,  who  later  became 
.\s3i8tant  Editor.  Occasional  anonymous  contributors  to  our 
Editorial  Notes  were  Sir  Oliver  Lodge,  Prof.  Silvanus  Thompson. 
Prof.  G.  F.  Fitzgerald,  and  Mr.  Bertram  Blount,  and  Mr.  E.  E. 
Fournier  d'Albe  continued  his  signed  weekly  review  of  Con- 
temporary Electrical  Science. 

I  was  appointed  Joint  Editor  of  the  paper  in  October,  1902,  but 
after  Mr.  Carter's  death,  there  was  some  considerable  delay  in 
confirming  my  appointment  as  Editor-in-Chief ;  I  was  certainly 
the  youngest  Editor  The  Elbcthician  had  ever  had.  and  ])rp- 
snmably  it  was  thought  that  some  of  its  ancient  traditions  might 
not  be  safe  in  my  keeping.  Ultimately  my  appointment  was  made 
definite   in    October,,  1903. 

Oliver    Heavisidc. 

No  article  on  the  eariier  and  pioneer  work  of  The  Ei.ectkkian 
would  be  complete  without  a  reference  to  Oliver  Heavisidc, 
and  this  reminds  me  of  tlie  end  of  a  discussion  as  to  the 
advisability  of  accepting  from  him  a  third  volume  of  "  Electro- 
magnetic Tl-.eory."  Mr.  Tucker  was  strongly  in  favour  of  its 
publication,  and  I  agreed  that  if  Heaviside^  could  write  a  tliird 
volume.  The  Ei.Kr-TRiciAN  Printing  and  Publicity  Company  must 
publish  it.  I  had  misgivings,  however,  as  to  the  advisability  of' 
publishinu  it  in  serial  form  in  the  columns  of  The  Electrician. 
Even  John  Perry,  with  a  twinkle  in  his  eye,  had  confessed  to  me 
some  time  previously,  that  Heavisidc  had  got  rather  beyond  his 
depth  and  he  had  had  to  give  up  reading  him.  We  finally  decided 
that  I  should  ask  the  great  Oliver  to  send  a  synopsis.  In  reply,  I 
reoeiveJ  a  postcard  :  "  The  Lord  will  provide." 


Eariy   Days   of   Electric   Lighting. 

By  the  Right  Hon.  the  EARL   RUSSELL. 

No  applied  science,  with  the  possible  exception  of  aviation, 
has  developed  so  rapidly  as  electricity.  Faraday's  discoveries 
slumbered  a  long  time  :  a  few  permanent  magnet  machines  were 
used  for  electro  plating,  for  lighthouse  lighting,  or  for  lecture 
demonstrations,  but  until  the  mechanical  and  commercial  produc- 
tion of  the  self-exciting  dynamo  there  was  no  convenient  and 
readily  manageable  source  of  electrical  energy.  Nor  could  there 
be  any  general  application  of  it  until  it  was  "to  be  found  on  tap 
in  every  street.  The  commercial  justification  of  this  was  thi- 
supply  of  lights  for  shops  and  private  houses  and,  therefore,  in  the 
earlier  days,  every  mind  was  turned  to  the  problem,  as  it  was  then 
called,  of  the  sub-division  of  the  electric  light.  We  had  arc  lamps 
with  a  minimum  candle-power  of  500,  but  how  were  we  to  obtain 
the  humble  reading  light  or  the  illumination  of  a  bedroom  ?  The 
first  thing  was  the  high  resistance  filament  lamp,  and  I  remember 
ray  cousin,  Lane-Fox,  working  at  this  in  1878,  about  the  same  time 
as  Edison  and  Swan  were  on  the  same  lines.  Iridium,  ciBsiuni. 
palladium,  and  other  refractory  metals  were  tried  and  great  skill 
was  shown  in  drawing  thei^i  into  filaments,  but  none  of  them  would 
stand  up  to  the  work,  and  it  required  the  carbon  filament  to  solve 
the  problem.  It  is  curious  that  later  development  has  gone  back 
to  metallic  filaments  of  tungsten  hardly  known  and  quite  unworkable 
in  those  early  days.  Then  there  was  the  further  problem — in  whicli 
Lane-Fox  was  undoubtedly  the  pioneer — of  a  .system  of  constant 
potential  :  an  idea  entirely  alien  to  telegraphists,  and  finding  no 
acceptance  or  understanding  from  Sir  William  Preece,  who  was 
then  our  doyen. 

The  Ei.ectrioian,  which  had,  of  course,  been  mainly  a  telegraph 
journal  from  the  first  devoted  itself  to  the  scientific  side  of  the 
new  industry,  and  a  study  of  its  pages  reveals  the  development 
of  invention  and  the  growth  of  ideas  which  have  now  borne  fruit 
in  the  universal  availability  of  electricity  and  of  its  use  in  all  the 
activities  of  life.  The  most  modern  developments  for  runnim; 
factories  received  an  enormous  impetus  during  the  war,  and  will 
go  a  long  way  to  solve  the  lighting  engineer's  ancient  bugbear  of 
the  peak  load. 

As  one  who  began  in  earliest  youth  with  the  fox's  brush  and  the 
Leyden  jar,  and  who  has  endeavoured  to  keep  in  touch  with  every 
development  down  to  the  thermionic  valve,  the  Jubilee  issue  of 
The  Electrician  is  naturally  a  matter  of  interest. 


Institution  of  Electrical  Engineers. 

As  might  have  been  expected,  there  was  a  very  large  attendance  at 
the  Institution  of  Electrical  engineers  on  Thursday,  November  3rd. 
to  listen  to  Mr.  J.  S.  Highfield's  Presidential  Address.  In  the 
first  place  a  Presidential  Address  in  itself  is  an  attraction.  In  the 
second  place,  this  was  the  first  meeting  qf  general  interest  to  be 
held  at  the  Victoria  Embankment  since  the  building  was  handed 
back  to  the  Institution  from  the  Government,  and  absolutely  the 
first  meeting  that  has  been  held  since  the  Royal  Charter  was  granted. 
This  document  was,  in  fact,  a  sort  of  turn  in  the  evening  proceedings 
as  it  was  exhibited  on  the  table  in  the  full  glory  of  its  red.  seals. 
It  came  out  in  the  course  of  the  proceedings  that  Sir  John  Snell 
and  Sir  James  Devonshire  had  actually  been  present  at  the  sealing. 
This  function  is  so  seldom  attended  by  those  interested  in  the 
documents  sealed  that  it  almost,  if  not  quite,  creates  a  pree  edent. 

By  the  time  Mr.  Llewelyn  Atkinson  rose  to  make  his  opening 
remarks  the  lecture  hall  was,  to  use  an  Irishism,  rather  more  than 
full  and  a  large  number  of  members,  including  an  odd  councillor 
or  so,  were  standing  at  the  back  of  the  room.  It  is  as  well  to  leave 
the  tea-room  early  on  these  occasions. 

Jlr.  Llewelyn  Atklnson  announced  that  it  had  been  decided 
to  keep  the  library  open  on  two  evenings  in  a  week  until  9.30,  oi-, 
alternatively,  on  one  evening  until  then  and  on  Saturday  afternoon 
until  5  p.m.  In  order  to  ascertain  which  days  were  most  favoured 
the  library  would  be  kept  open  every  evening  from  November  14th 
imtil  Christmas  to  find  out  which  arrangement  was  the  most 
popular.  This  is  a  direct  lesult  of  the  suggestions  made  at  the 
informal  meeting  which  was  held  last  session,  and  may  bo  addcil 
to  that  meeting  for  righteousness.  The  premiums  and  scholarshi])s 
awarded  for  last  session's  work  were  then  presented  to  those 
whose  names  have  already  been  announced  in  The  Electrician. 
We  are  glad  to  note  that  a  rather  higher  percentage  of  the  receivers 
were  present  than  usual 

Mr. '  Llewelyn  Atkinson  then  inducted  the  President-Elect, 
Mr.  John  S.  Highfield,  into  the  chair. 

Vote   to   the    Retiring   President. 

Sir  John  Snell,  in  proposing  a  vote  of  thanks  to  th'^  retiring 
l^esident,  began  by  paying  a  tribute  to  the  new  President,  whose 
fine  courage  and  sterling  good  sense  would  be  of  great  service  to  the 
Institution.  Continuing,  Sir  John  remarked  that  Mr.  Atkinson's 
statesmanship   and  thoughtfulness    would    ha^e    made   him   most 
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useful  as  an  electrical  member  of  Parliament.  That  he  was  not 
such  a  member  was  a  matter  for  general,  if  not  pergonal,  commisera- 
tion. (Mr.  Atkinson  was  understood  to  dissent.)  He  referred 
to  the  granting  of  the  Royal  Charter  and  the  acceptance  of  the 
patronship  of  the  Institution  by  H.M.  the  King.  Mr.  Atkinson's 
untiring  industry  during  his  year  of  office  had  been  fitly  crowned 
by  these  two  great  acts.  Our  grandsons  might  well  look  back  on 
1921 — the  Jubilee  year  of  the  Institution — as  an  epoch-making 
vear  and,  in  that  coimection,  the  name  of  Atkinson  might  well 
become  historical.  His  Majesty's  gracious  act  in  becoming  patron 
of  the  Institution  was  only  typical  of  his  untiring  efforts  for  the  good 
of  the  realm  and  showed  the  active  interest  he  took  in  a  growing 
industry. 

Mr.  C.  H.  WoRDrKGHAM,  in  seconding  the  motion,  said  it  was 
rare  to  find  technical  and  common-sense  ability  combined  -nath 
scientific  attainments,  tact  and  never  failing  devotion  to  the 
Institution  in  such  a  degree  as  were  obrious  in  Mr.   Atkinson. 

Mr.  Llewelyn  Atkinson  in  briefly  returning  thanks  for  the  vote, 
which  was  received  with  the  heartiest  acclamations,  said  that  the 
events  which  had  happened  during  the  past  twelve  months  were 
simply  the  culmination  of  years  of  effort.  He  had  only  been  the 
instrument.  He  paid  a  tribute  to  the  work  of  Sir  James  Devonshire, 
-Mr.  Rowell  and  the  staff  of  the  Institution. 

Jlr.  J.  S.  HiGHFiELD  then  took  the  chair  and  proceeded  to  the 
delivery  of  his  Presidential  Address,  an  abstract  of  which  will  be 
found  on  another  page  of  this  issue. 

Thinking   Electrical    Men. 

Colonel  R.  E.  Crompton  who,  on  the  conclusion  of  the  address, 
proposed  a  vote  of  thanks  to  the  President  said  that  its  effect  was 
to  make  him  think.  Conditions  nowadays  made  it  necessary 
for  us  to  be  always  ready  with  our  best  thoughts.  Although  it 
was  not  permissible  to  discuss  the  Presidential  Address  he  agreed 
heartily  with  what  had  been  said  about  the  team  work  and  the  need 
for  paying  greater  attention  to  manufacturing  details.  In  the 
early  days  he  had  not  been  able  to  sell  the  stuff  he  made  because 
it  was  too  good.  That  is  it  did  not  wear  out  soon  enough  and  he 
had  often  wished  he  had  been  a  baker  who  could  sell  things  to  be 
immediately  consumed.  As  a  matter  of  fact  it  was  now  coming 
to  that  in  the  electrical  industry  because  really,  fundamentally, 
they  were  makers  of  the  thing  that  everybody  most  wanted — 
electricity.  Our  comfort  and  future  progress  must  depend  on 
electricity  supply  to  an  extent  that  we  hardly  realised. 

Mr.  Roger  T.  Sjiith  briefly  seconded  it  and,  after  the  vote  had 
lieen  carried  with  enthusiasm,  the  President  made  a  short  reply. 

West   Riding   Electricity  District. 

The  Electricity  Commissioners  have  issued  their  decision  on  the 
.schemes  submitted  for  the  reorganisation  of  electricity  supply  in  this 
district.  The  inquiry  was  held  at  Leeds  in  May  last,  when  schemes 
were  submitted  by  the  Conference  of  West  Riding  Local  Authorities 
and  by  Leeds  Corporation,  while  certain  representations  were  made 
liy  the  Yorkshire  Electric  Power  Company,  which  applied  for  con- 
sent to  the  establishment  of  a  new  generating  station  at  Ferrybridge. 
The  Commissioners  have  now  arrived  at  the  following  conclusions, 
viz.  : — 

(1)  The  area  provisionally  determined  is  confirmed,  subject  to  the 
inclusion  of  the  urban  districts  of  Hoyland  Nether,  Wath-upon- 
Dearne,  Bolton-upon-Dearne,  and  Thurnscoe,  and  the  rmal  district 
of  Riccall. 

(2)  The  existing  generating  stations  at  Bradford,  Halifax, 
Huddersfield,  Keighley,  Leeds,  Thornhill  and  Wakefield  should  be 
interconnected. 

(3)  The  existing  generating  plant  at  those  stations,  together  with 
the  extensions  already  authorised  and  the  addition  of  another 
generating  set  in  the  Whitehall  station  of  Leeds  Corporation,  will, 
when  those  stations  are  satisfactorily  interconnected,  meet  the  esti- 
mated requirements  of  the  district  for  several  years. 

(4)  Having  regard  to  the  advantages  of  the  Ferrybridge  site  and 
ii>  the  a.nticipated  developments  in  the  eastern  and  southern  parts 
•  )f  the  district,  the  first  stage  of  a  new  station  should  be  constructed 
fnithwith  on  this  site  by  the  Power  Company  and  linked  up  with 
the  interconnected  system. 

(5)  The  Commissioners  think  that  the  construction  of  a  second 
new  station  is  not  required  at  present,  and  that  all  other  matters 
relating  to  it  should  be  left  to  the  consideration  of  the  Joint  Electri- 
city Authority. 

(6)  The  negotiations  between  the  Conference  of  Local  Authorities 
and  the  Power  Company  for  the  purchase  of  the  companv's  under- 
taking having  failed,  the  scheme  submitted  by  the  Conference  is 
not  feasible.  Moreover,  the  much-needed  improvement  in  the 
organisa,tion  for  the  supply  of  electricity  in  the  district  should  be 
effected  by  the  co-operation  of  all  the  authorised  imdertakers  and 
authorities,  and  by  the  mutual  assistance  which  each  can  render  Ui 
the  other  under  the  general  control  of  an  authority  on  which  all 
interests  will  be  represented. 

(7)  A  Joint  Electricity  Authority  should  therefore  be  fonned  foi' 
the  wholf  'district  as  amended. 

Division   of  the    District. 

(8)  With  a  view  to  ensuring  the  most  efficient  use  of  existing 
generating  plant  and  to  avoiding  unnecessary  expenditure  on  trans- 


mission lines  in  certain  parts  of  the  district,  the  district  should  be 
dealt  with  in  two  agreed  areas,  one  being  that  which  can  be  best 
supplied  from  the  interconnected  existing  municipal  stations  (here- 
after referred  to  as  area  "A")  and  the  other  being  the  remainder  of 
the  district  which  should  be  supplied  by  the  Power  Company,  pro- 
vided that  all  the  interconnected  stations  are  worked  under  one 
control  and  for  mutual  assistance. 

With  regai'd  to  area  "  A,"  the  local  authorities  concerned  and 
the  Power  Company  should  prepare  a  scheme  to  simplify  the  posi- 
tion as  to  rights  of  supply  and  transmission  or  distribution  within 
that  area,  either  by  the  acquisition  on  agreed  lerms  of  the  Power 
Company's  rights  of  supply  in  the  said  area  (together  with  such 
p.arts  of  their  transmission  system,  if  any,  as  have  been  laid 
therein),  or  otherwise;  and  with  regai'd  to  the  remainder  of  the 
district,  the  powers  of  supply  of  the  Joint  Authority  should  be 
transferred  to  the  Power  Company. 

(9)  The  Power  Company,  or  the  Electrical,  Distribution  of  York- 
shire, Ltd..  as  may  be  determined,  should,  if  they  so  desire,  have 
conferred  upon  them,  by  transfer  from  the  Joint  Authority,  the 
distribution  rights  in  all  areas  within  the  district  which  are  not 
at  present  within  the  areas  of  supply  of  authorised  distributors, 
subject  (a)  to  the  purchase  provisions  contained  in  the  Electric 
Lighting  Act,  1888;  (6)  in  the  existing  right  of  local  authorities  or 
companies  to  apply  for  special  orders  to  establish  local  distribution 
undertakings,  the  Pow-er  Company  giving  to  such  undertakings  any 
bulk  supply  required ;  and  (c)  to  provision  enabling  a  local 
authority  (being  an  authorised  distributor)  to  purchase  such  part  of 
the  company's  distribution  system  as  may  be  included  in  any  subse- 
quent extension  of  that  authority's  local  government  boundaries. 

The  financial  arrangements  contemplated  are  (a)  that  the  moneys 
for  the  consti-uction  of  the  Ferrybridge  station  and  of  the  inter- 
connecting transmission  lines  therefrom,  as  well  ae  for  the  develop- 
ment of  the  district  outside  area  "  A,"  will  be  provided  by  the 
Power  Company;  [h)  that  the  moneys  for  the  construction  of  the 
lines  interconnecting  the  other  stations,  and  for  the  construction  in 
due  course  of  a  second  capital  station,  will  be  raised  by  the  Joint 
Authority. 

Draft   Order. 

The  Electricity  Commissioners  have  accordingly  decided  to  pre- 
pare a  draft  order  establishing  a  Joint  Electricity  Authority,  and 
providing  : — 

(a)  For  representation  on  the  Joint  Authority  (1)  of  the  Corpora- 
tions of   Bradford,    Halifax,   Huddersfield   and   I^eeds  respectively  ; 

(2)  jointly  of  the  Corporations  of  Barnsley.  Batley,  Brighouse. 
Dewsbury,  Keighley.  Morlev,  Pudsey,  Todmorden    and  Wakefield: 

(3)  jointly   of   the   Urban    District   Councils    owning   midertakings  ; 

(4)  jointly  of  local  authorities  possessing  rights  of  purchase  of  the 
undertakings  of  authorised  distributors  supplying  in  their  areas, 
such  rights  being  transferred  to  the  Joint  Authority ;  (5)  of  the 
West  Riding  County  Council,  acting  on  their  own  behalf  and  on 
behalf  of  the  Urban"  and  Rural  District  Councils  not  owning  under- 
takings and  in  whose  districts  there  are  no  authorised  distributors  : 
(6)  of  the  Power  Company;  (7)  jointly  of  companies,  other  than  the 
Power  Company,  owning  authorised  undertakings ;  and  (8)  of  the 
railway  companies. 

{h)  For  the  administrative  expenses  of  the  Joint  Authority  not 
properly  chargeable  as  part  of  the  cost  of  electricity  supplied,  or  to 
capital,'  or  not  met  out  of  contributions  from  local  authorities  or 
other  bodies  represented  on  the  Joint  Authority,  to  be  met  by  all 
the  authorised  undertakers  in  the  district;  and  for  any  excess  of 
expenses  of  the  Joint  Authority  over  their  receipts,  which  may 
arise  from  the  supply  of  electricity  from  the  interconnected  system 
to  be  met  by  the  authorised  distributors. 

(c)  For  the  control  by  the  Joint  Authority  of  the  working  of  the 
centralised  system  of  interconnected  generating  stations,  such  con- 
trol to  be  exercised  in  consultation  with  an  Advisory  Committee 
composed  of  the  engineers  of  the  stations  in  question;  forpooling 
the  operating  results  of  the  interconnected  municipal  stations  for 
the  common  benefit  of  the  local  authorities  supplied  ;  and  for  sup- 
plies to  or  from  the'  Power  Company's  system. 

(d)  For  giving  effect  to  the  agreed  scheme  in  paragraph  (8). 

(e)  For  the  inclusion  of  the  outlines  of  the  technical  scheme  to 
be  undertaken  bv  the  .Joint  Authority  and  the  Power  Company. 

(f)  For  the  Joint  Authority  acting  with  the  Power  Company  to 
submit  within  two  years  from  the  date  of  the  establishment  of  the 
Authority  proposals  for  a  system  of  distribution  in  areas  within 
the  district  which  are  not  at  present  within  the  areas  of  supniy  of 
authorised  distributors,  where  there  is  a  reasonable  prospect  of  such 
supplv  bein?  remunerative. 

('/)'For  the  necessary  financial  powers  being  conferred  on  the 
Joint  Authority,  subject  to  the  enactment  of  a  further  Electricity 
(Supplv)  Bill.  "  ,.,.., 

Pending  the  establishment  of  the  Joint  Authority,  the  principal 
local  authority  undertakers  and  the  Power  Company  are  to  form  a 
small  provisional  committee,  with  whom  the  Commissioners  may 
consult  with  regard  to  any  development  of  supply  in  the  district. 


The  Entertainment  Section  of  J,  H.  Tucker  &  Comp.iny's 
Athletic  anb  Recreation  Club  held  their  opening  social  evening 
of  the  season  on  Saturday,  the  30th  ult.,  in  the  works  canteen. 
The  proceedings  opened  -with  a  musical  programme,  with  Mr. 
W.  Y.  Smith  (Superintendent  of  the  Assembly)  in  the  chair,  fol- 
lowed bv  a  whist  drive,  a  feature  of  which  'was  a  number  of  surprise 
prizes  during  the  play.  Mr.  S.  Greene  (hon.  secretary)  acted  as 
M.C,  and  an  enjoyable  evening  was  spent. 
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Electrical  Power  Engineers'  Association. 

The  Southern  Division  of  the  Elei  tki  vi.  IViwkk  Kniuneeks" 
AssiicnTioN  save  thtir  third  annual  dinner  to  the  niend>ei-s  of  the 
National  Exeentive  Council  on  .Saturday,  October  29,  at  the  Hotel 
Cecil,  Mr.  J.  H.  Parker,  the  j)ast  President,  being  in  the  chair. 
In  addition  to  the  air  of  goodfellowship  which  is  so  appropriate 
on  these  occasions,  we  are  always  impressed  when  attending 
K.P.E.A.  functions  by  the  intense  feeling  of  loyalty  to  their  leaders 
which  is  shown  by  the  mcmbei-s  generally.  This  is  a  factor  which 
has  playe«i  no  small  part  in  the  attainment  of  the  Association  of  its 
present  influential  position. 

The   Commissioners   and   the   E.P.E.A. 

Mr.  A.  Pace,  in  pro|)osing  the  toast  of  the  "  .Association,"  said  the 
Commissioners  were  fully  aware  of  the  desirability  of  keeping  in  close 
touch  with  all  UKivemeiits  in  the  industry.  They  did  not^wish  to  be 
regarded  as  unn[)proaehable.  and  they  were  with  the  E.P.K..\.  in  their 
main  object  of  ailvancement  of  the  iudustry.  The  necessity  for  the 
formation  of  the  National  .loint  Board  and  the'T)istricl  .luinf   Hoards 


part  t<5  ])lay  in  this  development,  which  it  was  well  tliat  their  members 
should  recognise.  )''yr  instance,  renewal  and  sinking  fimds  were  universal 
in  the  ease  of  plant,  but  in  the  case  of  men  there  was  no  such  thing  as 
provision  for  dr))rociation.  for  the  simjile  reason  that  labour  was  cheap. 
He  knew  he  was  «■«  thin  ice  when  lie  tackled  the  right  of  the  employer 
to  employ  whom  he  liked,  but  the  employees  also  have  a  ri>ilit  to  sav 
with  whom  they  would  work  and  to  demand  that  an  able  engineer  should 
have  ample  compensation  if  lie  were  discharged  durini;  a  temporary 
period  of  depression. 

Opening  of  Blackburn  Meadows  Station. 

The  new  Blackburn  Meadows  generating  station  of  the  Sheflielil 
Corporation,  which  wa,s  described  in  our  last  issue,  w,is  officially 
in.-iugurated  on  Friday  by  H.K.H.  the  Duko  of  York.  The  Royal 
visitor,  accompanied  by  Earl  Fitzviilliam  and  Commander  Greig. 
were  received  at  the  power  station  bv  the  I.K)rd  Mayor  (Aid. 
Wardley),  who  presented  the  Towni  Clerk"  (Mr.  \V.  E.  Hart);  Mr. 
g.  E.  Fedden.  manager  of  the  Electricity  Pepartnient :  Councillor 
A.  J.  Ward,  chairman  of  the  Electricity  Committee:  Sir  William 
Clegg.  and  other  prominent  members  of  the  City  Council.  With  the 
aid  of  a  pocket  knife,  handed  to  him  by  5Ir.  Fedden,  the  DuKE  of 
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wa.s  clear  to  anyone  who  had  been  trained  in  the  electrical  industrj-, 
for  the  low  salaries  and  bad  conditions  of  emidoymcnt  were  matters 
that  urgently  rcnuired  remedy.  The  projmsal  that  each  industry 
should  look  after  its  own  unemployed  and  the  establishment  of  more 
stable  conditions  of  employment  were  other  matters  which  the  Associa- 
tion rightly  had  in  hand. 

Jlr.  \\'.  .J.  Oswald,  in  proposing  the  toast  of  the  "  Visitors,"  said  the 
Commissioners  like  the  F^.P.E.A.  were  up  against  political  opjjosition. 
He  would  like  to  see  everj-  professional  man  in  the  sup])ly  industry,  from 
the  chief  engineer  down  to  the  junior  engineer, a  memher  of  the  A.xsocia- 
tion,  as  this  would  tend  to  the  advancement  of  the  industry  and  be 
tienelicial  to  the  commercial  life  of  the  nation.  The  electrical  Press  had 
done  much  to  help  the  Association  along,  and  he  pleaded  for  its  continued 
support. 

Mr.  J.  F.  Heslop,  in  replying  to  the  toast  of  the  "pAssociation,"  said 
that  the  agreement  with  the  E.T.U.,  into  which  the  Association  had 
lutered,  and  alK>ut  which  there  had  been  much  comment  in  the  technical 
I'ress,  was  an  attempt,  which  they  hoped  would  be  extended,  tn  place 
the  industrj-  on  a  constitutional  basis  and  to  reduce  to  a  minimum  the 
ri.sk  of  disputes  culminating  in  direct  action.  In  the  present  period 
of  stagnation  the  first  cry  was  that  wages  mu.st  be  reduced,  and  the 
second  that  wages  boards  must  cease.  The  employers  took  upon 
themselves  a  grave  responsibility  when  they  advocated  a  scheme  of 
disruption  of  those  very  imp>)rtant  in.stitution8  that  had  been  set  up 
bj'  the  Government.  Probably  few  of  the  general  public  realised  the 
importance  of  the  development  in  the  combination  of  brain  workers 
which  bad  recently  taken  place.     The  E.P.E.A.  had  a  very  important 


York  cut  the  t-ape  which   marked  the  entrance  to  the  ttalion   and 
entered  the  buildmg. 

The  Duke's  Speech. 

After  addressee  by  the  Lord  Mayor  and  Coun<illor  Ward,  His 
Royal  Highness  said  he  had  listened  with  infinite  pleasure  to  their 
interesting  historic  outlines  of  the  city's  great  electrical  under- 
t.xkings.  and  to  the  description  of  the  new  generating  station,  which 
unilouliteiily  represented  the  highest  standard  in  modem  design 
and  engineering  efficiency.  He  heartily  congratulated  the  Electric 
.Supply  Committee,  the  chief  engineer  (Mr.  Fedden),  and  those  asso- 
ciated with  him,  on  their  gieat  achievement.  As  President  of  the 
InduKtrial  Welfare  Society,  he  noticed  p.^rticularly  the  reference 
made  to  the  special  care  taken  for  the  safety  of  the  operators,  to 
the  provision  made  for  the  comfort  and  welfare  of  the  employees, 
and  to  the  intention  to  extend  the  system  of  electric  light  to  the 
homes  of  the  working  people.  The  enormous  power  station  which 
he  wafi  about  to  open,  with  all  its  mechanical  and  scienlinc  devices, 
graphically  illustrated  the  last  word  in  economy  and  must  effectively 
cheapen  production,  improve  trade,  and  thereby  lessen  unemploy- 
ment. If,  in  order  to  meet  competition  in  the  markets  of  the  world, 
'manufacturers  were  forced  to  economise,  it  was,  in  his  view,  a  better 
policy  to  seek  a  solution  of  the  problem  in  scientific  research  than 
merely  to  fall  back  upon  a  curtailment  of  w<age6.  If  Britain  was 
■to  maintain  her  proud  position  among  the  nations  of  the  world  they 
must  contribute  their  quota  of  science,  as  in  the  past  generation  was 
done  by  such  men  as  Kelvin,  Watt,  Stephenson  and  Hopkinson. 

The  Duke  then  formally  declared  the  power  station  open. 
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Trade  Conditions  in  the  Electrical  Industry. 

As  announced  in  mir  last,  issue,  the  Joint  Industrial  Council  of  the 
Cable-making  Industry  recently  called  a  Conference  of  the  Joint 
Industrial  Councils  of  the  Electricity  Supply  and  Contracting 
Industries,  and  also  the  Associatians  of  Electrical  Manufacturers 
and  Wholesalers  and  the  B.E.D.A.  After  exhaustive  inquiries  into 
present  conditions  and  into  unemployment  in  the  electrical  industry, 
the  Conference  addressed  a  memorandum  upon  the  subject,  with 
certain  recommendations,  to  Sir  Alfred  Jlond,  as  Chairman  of  the 
Cabinet  Committee  upon  Unemplo\Tnent,  who  received  a  deputation 
on  the  2nd  inst. 

Sir  Alfred  Mond  was  supported  by  Mr.  Arthur  Neal,  M.P.,  and 
Sir  John  Snell,  Chairman  of  the  Electricity  Commission. 

Mr.  Ll.  B.  Atkinson,  Chairman  of  the  Conference  (who  was  sup- 
ported by  Aid.  Beaumont  and  Mr.  Kelly)  pointed  out  that  the  depu- 
tation, probably  for  the  first  time  in  the  liistory  of  such  deputations, 
represented  the  whole  industry,  through  its  Industrial  Councils,  thus 
including  the  workpeople  as  well  as  the  employers,  and  that  the 
memorandum  was  a  unanimous  exprecssion  of  opinion.  He  pro- 
ceeded to  outline  the  subject,  and  dwelt  at  some  length  upon  the 
present  position  of  the  electrical  industry.  The  memorandum  divided 
tlie  question  into  two  broad  headings  :  (1)  Steps  necessarv'  perma- 
nently to  reinstate,  activity  and  employment  in  the  industry  ;  and  (2) 
steps  necessary  to  relieve  temporarily  unemployment. 

Conditions  of  Permanent  Reinstatement. 

The  following  conditions  and  suggestions  were  submitted  for  the 
permanent  reinstatement  of  activity  and  emgloyment  in  the 
industry  : — 

Firstly,  by  closing  down  unproductive  outlays  by  t..e  State,  except 
on  the  service  of  defence  and  national  security  and  health. 

Secondly,  by  assisting  the  electrical  industry  by  removing  uncer- 
tainties which  are  checking  its  development.  This  could  be  done 
by  (a)  defining  as  early  as  possible  the  Government  policy  witli 
regai'd  to  the  future  of  electricity  supply;  (b)  by  speeding-up  adjudi- 
cation on  all  schemes  already  submitted  to  the  Electricity  Commis- 
sioners ;  (c)  by  allowing  to  supply  undertakings  increased  charges  t<> 
meet  the  changed  economic  conditions,  taking  into  consideration  that 
the  limitations  upon  profits  and  dividends  which  had  recently  been 
enforced  were  in  some  cases  ojjerating  to  the  detriment  of  the 
industry ;  (rf)  by  action  at  the  earliest  possible  moment  by  the 
Government  in  clearing  up  the  uncertainties  mider  wliicli  the'railway 
companies  were  labom-ing. 

Unemployment  Proposals. 

Mr.  Atkinson  proceeded  to  outline  the  steps  recommended  for  the 
immediate  alleviation  of  unemployment.  He  said  that  inquiries  had 
been  made  to  ascertain  the  schemes  of  electrical  development  whicli 
were  ready  to  be  put  into  operation,  but  which  were,  for  one  reason 
or  another,  held  up.  The  replies  received  from  the  majority  of  the 
imdertakings  showed  that  there  was  a  large  amount  of  potenti.il 
work  and  additional  employment  which  was  being  held  up  on 
account  of  (a)  imcertainty  with  regard  to  future  legislation  or  con- 
trol in  certain  districts  ;  (b)  difficulty  in  financing  extension  works, 
which  could  not  become  remunerative  until  a  considerable  time  had 
elapsed.  The  important  suggestion  was  made  that  if  Government 
assistance  could  be  given  towards  interest  payments  and  sinking 
funds  were  postponed  for  a  reasonable  period,  it  would  then  become 
possible  to  put  in  hand  extensive  and  valuable  works,  ultimately' 
becoming  productive,  and  immediately  to  afford  a  large  amount  of 
employment.  It  was  also  pointed  out  that  there  appeared  to  be  a 
good  deal  of  uncertainty  as  to  the  e.xtent  to  which  such  under- 
takings could  apply  for  assistance  in  the  payment  of  interest  under 
the  memorandum  recently  issued  by  the  Ministry  of  Health. 

The  question  of  London  transport  extensions  and  railway  electri- 
fication generally  was  also  dealt  with  at  length,  attention  being 
drawn,  to  the  difficulties  existing  in  regard  to  carrying  out  schemes 
of  electrification  l>ecause  of  the  uncertainty  in  connection  with  tho 
precise  form  which  railway  grouping  might  be  expected  to  take. 

Sir  A    Mond's  Reply. 

In  his  reply  to  the  ileputation.  Sir  Aured  Mond  expressed  his 
appreciation  of  the  work  of  the  Conference,  and  his  desire  to  apply 
practically  some  of  the  suggestions  made.  The  paralysing  effect  of 
uncertamty  as  to  the  future  action  of  iGovernment  relative  to  the 
electrical  industry  was  appreciated,  and  the  Transport  Department 
were  dealing  with  the  matter.  He  referred  similarly  to  the  question 
of  railway  grouping.  On  the  point  of  assistance  towards  payment 
of  interest  on  municipal  loans,  he  made  it  clear  that  the  Ministry  of 
Health  Circular  245  applied  to  electrical  undertakings.  He  agreed 
with  the  view  that  it  was  unreasonable  to  ask  commercial  under- 
takings to  commence  the  operation  of  sinking  funds  immediately  the 
works  were  completed  and  before  earnings  commence. 

The  telephone  extension  proposals  had  received  careful  considera- 
tion by  the  Government,  and  he  anticipated  being  able  to  make  a 
useful  suggestion  in  a  few  days. 

Mr.  a.  Ne.\l,  M.P..  added  that  the  position  of  the  smaller  com- 
panies had  been  intended  to  be  dealt  with  in  the  Electricity  Supply 
(No.  2)  Bill,  and  he  would  endeavour  to  see  that  the  difficulty  was 
removed,  the  principle  having  been  agreed  in  other  cases.  A  large 
number  of  recommendations  of  the  Electricity  Commissioners  were 
ready  for  placing  before  Parliament  early  next  session.  He  also 
thought  that  the  question  of  uncertainty  was  exaggerated.  The 
policy  had  already  been  laid  down,  though  the  final  legislation 
necessary  to  give  effect  to  it  had  not  yet  been  carried  through,  but 
no  delay  would  take  place  in  pushing  it  forward. 


Legal    Intelligence. 


ATTORNEY-GENERAL    v.    LIVERPOOL    CORPORATION. 

On  the  3rd  inst.  Mr.  Justice  Russell  commenced  the  hearing  of 
this  action,  which  was  brought  by  the  Attorney-General  at  the  rela- 
tion of  certain  Liverpool  ratepaj'ers,  for  a  declaration  that  the 
Corporation  of  Liverpool  had  no  power  to  carry  on  the  trade  or 
business  of  providing,  selling,  supplying,  installing  and  repairing 
electric  light  fittings  and  wires  and  electric  bell  fittings  and  wires, 
or  to  use  for  those  purposes  capital  moneys  borrowed  for  tlieir 
electric  supply  undertaking,  or  the  receipts  of  such  undertaking,  i  r 
the  proceeds  of  their  rates,  or  any  part,  of  their  city  fund.  Tlie 
plaintiffs  also  asked  for  an  in j miction  to  restrain  the  Corporation 
from  carrying  on  such  trade  or  business. 

Mr.  E.  Page,  K.C.  (for  plaintiffs),  said  that  in  1896  the  Liverpool 
Corporation  purchased  the  luidertaking  of  the  Liverpool  Electric 
Supply  Company,  Ltd.,  which  had  power  to  supply  electricity  to  a 
large  portion  of  Liverpool.  The  piu'chase  was  made  under  the 
powers  given  by  the  Liverpool  Electric  Supply  (Transfer)  Act,  1895, 
whereby  it  was  provided  that  from  the  completion  of  the  purchase 
the  powers  and  duties  of  the  company  in  relation  to  the  supply  of 
electrical  energy  should  be  transferred  to  the  Corporation  subject 
to  the  Electric  Lighting  Acts,  1882  to  1888.  By  a  provisional  order 
of  1896  the  Corporation  obtained  power  to  supply  electric  energy  for 
the  whole  of  the  City  of  Liverpool.  By  the  Liverpool  Tramways 
and  Electric  Supply  "(Garston  Transfer)  Act.  1902,  the  powers  and 
duties  of  the  Garston  and  District  Electric  Supply  Company,  Ltd.. 
were  also  transferred  to  the  Corporation,  the  urban  district  of 
Garston  and  the  other  areas  having  before  that  time  been  included 
within  the  boundaries  of  Liverpool.  Each  of  the  said  companies 
had  under  its  memorandimi  of  association  power  to  manufacture, 
hire,  let,  sell,  or  repair  machinery,  apparatus,  materials,  or  things 
for  tlie  purposes  of  the  supply  of  electricity.  The  Corporation  had 
for  some  time  carried  on  the  business  of  supplying  electric  fittings, 
both  by  sale  and  hire,  and  of  wiring  premises  for  the  supply  of 
electricity ;  but  the  relators  contended  that  under  the  Municipal 
Corporation  Acts,  1882  and  1888,  the  Corporation  had  no  power  to 
carry  on  such  business. 

Defendant  Corporation  contended  that  under  the  Acts  by  which  the 
transfer  of  the  imdei'takings  of  the  two  companies  was  authorised 
the  Corporation,  taking  a  transfer  of  all  the  powers  and  duties  of 
the  two  companies,  had  power  to  carry  on  the  work  of  supplying  and 
installing  electric  fittings.  They  denied  having  expended  on  the 
business  any  capital  moneys  bon'owed,  or  the  receipts  of  the  electri- 
city undertaking,  or  the  proceeds  of  rates,  or  any  part  of  the  city 
fund.  They  also  claimed  that  they  were,  under  divers  Royal 
charters,  a  common  law  corporation,  and  had  all  the  powers  of  such 
a  corporation,  subject  only  to  the  limitations  as  to  the  use  of  their 
funds  contained  in  the  Mimicipal  Corporations  Act,  1882,  and  that 
under  snch  powers  they  were  entitled  to  do  what  was  complained  of. 
Mr.  Page  added  that  the  Garston  Electric  Supply  Company  also 
acted  as  shopkeepers,  and  he  contended  that  when  they  sold  their 
business  to  defendants,  though  they  got  rid  of  the  ,shopkeeping 
business,  they  did  not  hand  it  over  to  defendants. 

Mr.  Tweedy  Smith,  solicitor  for  plaintiffs,  gave  evidence  of  his 
examination  of  the  books  of  the  Corporation,  and  gave  instances  of 
trading  operations  by  defendants.  In  cross-examination  (by  Mr. 
Maughan,  K.C.)  he  stated  that  the  action  was  brought  at  the  instance 
of  the  Electrical  Contractors'  Association.  He  was  cross-e.xamined 
at  considerable  length  upon  his  criticism  of  the  accounts,  especially 
in  relation  to  the  allegation  made  that  the  figm-es  shown  as  profits 
ought  not  to  appear  as  such,  owing  to  the  absence  of  items  which 
had  not  been  charged  under  what  he  considered  the  proper  heads. 
He  added  that  the  fittings  department  of  the  Corporation  made  very 
few  bad  debts,  and  that  was  one  of  the  things  that  the  electrical 
contractor's  in  Liverpool  complained  of.  i 

On  Monday  Mr.  Tweedy  Smith  was  cross-examined  upon  his 
investigation  of  the  accounts  of  the  Corporation,  and  subsequently 
Mr.  H.  J.  Cash  and  Mr.  L.  C4.  Tate  gave  evidence  as  to  what;  was 
a  fair  percentage  to  add  for  "  establishment  charges  "  and  the  items 
included  under  this  head. 

Mr.  R.  Harrison  Watson  (of  John  Hunter  &  Company)  said  there 
were  forty  members  of  the  local  branch  of  the  Electrical  Contractors' 
Association,  and  cited  two  recent  instances  of  installation  work 
carried  out  by  the  Corporation  Fittings  Department. 
■Pliis  concluded  the  evidence  for  the  relators. 
ilr.  Arthur  Coixins  was  called  for  the  Corporation.  He  said 
he  had  examined  the  accounts  of  the  undertaking  since  1911,  and  in 
each  year,  with  the  exception  of  1913,  the  Fittings  Department  had 
shown  a  profit— there  had  been  no  loss ;  on  the  contrary,  the  general 
funds  of  the  Corporation  had  benefited. 

James  Wiiten,  Corporation  superintendent  of  electrical  installa- 
tions, said  he  was  with  the  Liverpool  Electricity  Supply  Company 
when  the  Corporation  took  over  their  liusiness.  That  company  used 
to  sell  all  sorts  of  electrical  fittings.  When  the  Corporation  took  it 
over  they  confined  installation  work  to  the  city  of  Liverpool.  They 
continued  the  company's  showrooms  for  five  years,  and  then  gave  it 
up.  They  had  now  no  showroom,  and  the  Corporation  did  not  carry 
on  any  line  of  business  that  the  company  did  not  carry  on. 

Percival  J.  Robinson,  deputy  city  electrical  engineer,  said  he  was 
with  the  Garston  Electricity  Supply  "Company  before  it  was  absorbed 
by  the  Corporation.  That  company  carried  on  a  fittings  business 
which  was  confined  to  its  area. 

After  dounsel  had  addressed  the  Court  on  the  legal  points,  his 
Lordship  reserved  judgment. 


622 


The   Electrician. 


November  ii,   1921 


Electricity  Supply. 

RtPON  Town  Council  has  decided  to  ascertain  from  tlie  War  Dis- 
posal Board  the  purchase  price  of  the  electricity  plant  at  the  North 
Camp. 

B.MTi  Corporation  have  engaged  Mr.  S.  E.  Britton,  of  Chester, 
to  prepare  a  report  upon  the  possibility  of  using  the  city  weirs  for 
generating  electric  power. 

Lancaster  Corporation  has  decided  to  oppose  the  scheme  for 
the  reorganisation  of  electricity  supply  in  the  North  Lancashire  and 
Westmorland  electricity  district. 

W.mton-on-Naze  Urban  Council  have  applied  to  the  Electricity 
Commissioners  for  sanction  to  raise  the  balance  of  the  money  neces- 
sary for  purchasing  the  local  electricity  works. 

The  Primitive  Methodists  of  IIaslingden  have  decided  to  install 
electric  light  throughout  the  church  and  Sunday  school,  and  to 
iiistall  electric  blowing  apparatus  for  the  organ. 

Ince  Urban  Council  are  negotiating  with  Wigan  Corporation  for 
a  supply  of  electricity  to  the  Inoe  sewerage  works,  and  it  is 
[irobable  that  tenders  will  be  invited  for  the  machinery  required. 

Parts  of  AiNRDALE  (SouTHPOaT)  are  now  lighted  by  electricity,  and 
ariangements  have  been  entered  into  with  the  Lanca.shire  and  York- 
hire  Railway  Company  for  laying  cables  underneath  the  railway 
nt  Ainsdale  Station. 

By  seven  votes  to  five  the  Welshpool  Corporation  have  decided 
to  form  a  committee  for  the  purpose  of  investigating  the  possibility 
of  introducing  municipal  electric  supply.  Several  directors  of  the 
local  gas  company,  who  are  on  the  Council,  were  allowed  to  vote 
by  the  Mayor. 

For  the  purpose  of  utilising  the  waste  steam  at  a  local  sugar 
refinery,  Okeenock  Corporation  have  agreed  to  instal  plant  of 
1  500  kW  for  the  generation  of  electricity.  The  plant  will  remain 
the  property  of  the  Corporation,  and  it  is  estimated  that  after 
supplying  the  requirements  of  the  refinery,  between  700  and  900  kW 
will  be  at  the  disposal  of  the  Corporation. 

Irlam  Urban  Council  disapproves  of  the  Sotjth-East  Lancashtre 
Electricitv  Scheme,  on  the  ground  that  the  scheme  would  retain 
the  authority  in  the  hands  of  the  present  suppliers,  Manchester. 
Salford,  and  other  large  centres,  and  they  alone  would  be  the 
advisers  of  the  Board.  Other  authorities  would  only  have  a 
representation  of  eight  out  of  forty-eight. 

St.  Annes-on-the-Sea  Council  recently  accepted  a  tender  for  the 
supply  of  cable  from  the  boundary  to  tlie  end  of  Clifton  Drive,  and 
fifty  applications  have  been  received  from  occupiers  of  houses  along 
the  cable  track,  and  the  staff  have  commenced  to  put  in  the  con- 
nections under  the  supervision  of  Mr.  J.  ^H.  Clothier,  electrical 
engineer. 

There  is  a  prospect  of  electric  supply  being  available  at  Coal- 
ville very  shortly,  as  the  Urban  Council  will  have  to  extend  the  gas- 
works or  introduce  electric  supply.  The  Council  is  therefore  to 
Beek  the  advice  of  an  electrical  engineer  as  to  the  introduction  of 
electricity  for  parts  of  the  area.  Independent  generating  plant 
has  recently  been  installed  at  Messrs.  Stableford  &  Company's 
waggon  works,  and  it  is  possible  that  a  supply  may  be  obtained 
from  the  firm. 

The  Newport  (Mon.)  Corporation  Electricity  Department  com- 
pleted on  Tuesday  the  laying  of  a  supply  cable  under  the  Usk.  The 
new  cable,  which  is  laid  in  a  trench  8  ft.  below  the  river  bed,  is 
part  of  a  scheme  of  extension  on  which  a  capital  outlay  of  £200  000 
is  contemplated,  one  of  the  chief  objects  being  to  supply  electric 
energy  to  the  large  new  ironworks  of  Messrs.  Whitehead,  of 
Tredegar.  The  firm  will  pay  the  Corporation  a  minimum  of  £8  000 
per  annum  for  power  and  a  maximum  of  £20  000. 

Brighton  Corporation  electricity  department  has  now  completed 
the  work  of  laying  the  cables  and  providing  transformer  plant 
for  giving  a  bulk  supply  to  Hove.  The  whole  of  tlie  street  •electric 
lamps  are  to  be  kept  alight  from  dusk  until  midnight,  on  condition 
that  the  additional  cost,  estimated  at  £1  800,  is  defrayed  out  of 
the  anticipated  surplus  on  the  current  year's  trading  of  the  elec- 
tricity department. 

Opposition  was  raised  at  the  last  meeting  of  the  Council  to  a 
recommendation  that  the  use  of  current  limiters  in  houses  erected 
under  the  assisted  housing  scheme  be  abandoned,  and  that  prepay- 
ment meters  be  installed.  Comicillor  Tindall  explained  that  the 
limiters  lia<l  been  installed  in  twenty  occupied  hou.ses,  and  in  prac- 
tically every  case  the  grumblings  of  the  tenants  were  loud  and 
continuous ;  they  would  not  have  them.  The  Committee's  repoi-t 
was  then  adopted. 

The  delay  in  obtaining  a  supply  of  electricity  for  the  new  Cardiff 
municipal  houses  at  Mynachdy  is  causing  a  good  deal  of  irritation, 
but  the  bbune  drK«  not,  however,  rest  with  the  Corporaticm.  The 
City  electrical  engineer  (Mr.  New)  has  explained  that  the  Cor- 
poration were  only  responsible  for  the  internal  wiring  of  the  houses 
and  that  had  been  done.  The  Electricity  Commissioners  had  sug- 
gested that  electric  current  should  be  taken  from  the  Rural  District 
Council's  supply,  and  that  had  boen  agreed  to,  but  when  they 
asked  for  .sanction  for  the  last  250  houses  of  the  .scheme  that  was 
refused,  although  the  houses  were  wired  internally.  'That  led  to 
some  considerable  delay,  as  the  councils  concerned  naturally  said 
that  it  was  not  worth  while  going  on  with  part  of  the  scheme,  and 
stopped  laying  the  cables.  The  sanction  had  now  been  obtained, 
and.  as  far  as  he  knew,  e\-erything  was  proceeding  smoothly. 


Electric   Traction. 

At  Burton-on-Thent  on  the  3rd  inst.  a  Corporation  tramcar  left 
the  rails  and  was  overturned,  resulting  in  injuries  to  about  a  dozeii 
passengers. 

The  STRIKE  of  the  maintenance  workers  of  the  Manchester  tram- 
ways, electricity  and  gas  departments  has  terminated,  the  men 
having  agreed  to  refer  tne  dispute  to  arbitration. 

Clayton-le- Moors  Council  object  to  the  application  of  the  Lanca- 
shire and  Yorkshire  Railway  Company  for  an  exteneion  of  time  in 
which  to  construct  a  light  railway  in  the  Clayton  district,  as  an 
extension  might  lock  the  scheme  up  and  prevent  others  attempting 
the  enterprise. 

Darlington  Tramways  Committee  will  probably  have  to  relay 
the  greater  part  of  the  tramway  track,  at  an  estimated  cost  oi 
£42  000.  At  present  track  repairs  cost  £1250  per  annum,  but  in 
view  of  the  heavy  capital  expenditure  involved  in  the  work  of  relay- 
ing, further  consideration  of  the  matter  has  been  postponed. 

A  correspondent  in  the  "  Railway  Gazette  "  suggests  the  building 
of  a  DfRECT  TUBE  in  London  between  Victoria  and  King's  Cross. 
with  only  one  intermediate  station  at  Piccadilly  Circus,  and  so  over- 
come the  inadequate  and  inefficient  existing  connections.  We  quite 
agree  with  this  description,  but  it  is  doubtful  whether  even  th^ 
large  traffic  between  these  two  important  centres  would  be  sufficient 
to  justify  the  high  capital  expenditure  necessary 

Viscount  Curzon  asked  the  Minister  of  Transport  last  week 
whether  he  had  received  application  from  local  authorities  for  power 
to  rim  system  of  electric  railless  traction  vehicles  along  public 
roads  ;  whether  the  operation  of  such  systems  could  not  be  under- 
taken without  specific  Pai'liamentary  authority  ;  and  whether,  having 
regard  to  the  necessity  for  creating  immediate  employment,  arrange- 
ments could  be  made  at  once  to  sanction  in  proper  cases  the  con- 
struction and  operation  of  any  such  system^  ? 

Mr.  Neal  replied  and  stated  that  he  was  aware  that  certain  local 
authorities  were  considering  the  desirability  of  substituting  a  system 
of  railless  electric  vehicles  for  sections  of  their  tramways,  but  power 
to  give  the  sanction  would  require  general  legislation. 

The  Prime  Minister  announced  in  the  House  of  Commons  <  i. 
Monday  that  the  Government  had  given  consideration  to  Lord  Ash- 
field's  proposals  for  the  extension  of  the  Tube  Railways,  and  had 
informed  him  that  they  could  not  promote  legislation  to  give  the 
protection  against  competition  asked  for.  At  the  same  time  they 
had  suggested  to  him  the  desirabilitv  of  proceeding  with  those 
important  works  for  the  extension  and  improvement  of  London 
traffic  facilities,  both  from  the  point  of  view  of  their  permanent 
value  and  the  great  assistance  they  would  give  in  relief  of  the 
problem  of  unemployment.  The  matter  was,  he  said,  etill  under 
discussion  with  Lord  Ashfield. 

In  connection  with  the  above,  the  London  M.P.s  received  on 
Monday  a  deputation  from  the  Metropolitan  Municipal  Tramways 
Council,  representing  the  local  authorities  of  Bexley,  Croydon,  East 
Ham,  West  Ham,  Erith,  Ilford  and  Walthamstow,  and  the  London 
County  Council.  Aid.  Crow,  of  West  Ham,  expressed  on  behalf  of 
the  deputation  strong  objection  to  the  granting  of  an  omnibus  mono- 
poly to  the  Underground  Combine.  He  pointed  out  that  the  capital 
expended  on  tramways  by  local  authorities  in  the  London  district 
was  £15  352  785,  and  tliat  last  year  as  many  as  855  805  772  paseengers 
were  carried. 


Miscellaneous. 

The  death  is  announced  of  Lieut. -Col.  Pelham  G.  von  Donop, 
formerly  Chief  Inspector  of  Railways,  at  the  age  of  70. 

Prof.  Soddy  delivered  the  first  of  his  two  lecturee  on  "  The 
Bearing  of  Physical  Science  on  Economics  "  at  Birkbeck  College 
yesterday  (Thursday). 

The  current  issue  of  the  Journal  of  the  Society  of  Technical 
Engineers  contains  extracts  from  the  technical,  trade  and  daily 
Press  on  the  policy  of  the  Society,  recently  commented  on  in  The 
Electrician. 

The  Model  Form  of  General  Conditions  recommended  by  the 
Institution  of  Electrical  Engineers  for  use  in  connection  with  con- 
tracts has  recently  been  revised.  Copies  may  be  obtained  from  the 
Secretary  of  the  Institution,  Savoy-place,  Victoria  Embankment, 
London,  W.C.  2,  or  from  Messrs.  E.  and  F.  N.  Spon,  57,  Haymarket, 
London,  S.W.  1,  at  2s.  2d.,  p(«t  free. 

We  regret  to  announce  the  death  of  Mr.  Herman  Sloog,  M.I.E.E., 
M.S.E.,  M.Soc.C.E.  (France),  who  died  on  Sunday  at  a  nursing 
home  after  an  operation.  Mr.  Sloog,  who  was  only  thirty-seven 
years  of  age,  was  hon.  secretary  of  the  Groupe  Inter-Universitaire 
Franco-Britannique,  the  Societe  des  Ingenieurs  Civils  de  France, 
and  the  Office  National  des  Universites  et  Ecoles  Fran^aises. 

We  regret  to  record  the  death  of  Mr.  A.  E.  Mavor,  which  took 
place  suddenly  in  London  on  the  7th  inst.  Born  at  Glasgow  in  1865. 
he  was  trained  as  a  civil  engineer.  In  1882  he  joined  the  Edison 
Company,  and  later  he  made  a  tour  of  Australia  and  South  America. 
He  held  the  appointment  of  electrician  to  the  Chilian  Navy  for 
two  and  a  half  years  and,  on  his  return  to  England  at  the  end  of 
1€86,  he  was  engaged  on  electric  light  installation  work.  Subse- 
quently he  became  electrician  to  Messrs.  Denny  Bros.,  of  Dumbarton, 
and  in  May,  1890,  he  was  appointed  general  manager  of  the  Fow'er 
Waring  Cables  Company,  Ltd.  When  he  retired  from  this  position 
he  engaged  in  consulting  work. 
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Institution    Notes. 

The  inaugural  meeting  of  tlie  Manchester  Section  of  Uie  Institu- 
tion OF  Rubber  Industry  took  place  on  Monday. 

Definite  steps  are  at  last  being  taken,  aecording  to  the  "  Chemical 
Trade  Journal,"  to  hasten  the  formation  of  the  Institution  of 
Chemical  Engineers.  At  the  Engineers'  Club,  London,  on  Nov.  9, 
a  meeting  is  to  be  held,  at  which  Sir  Arthur  Duckham  will  preside, 
for  the  discussion  of  the  best  method  of  its  formation. 

Following  the  example  of  London,  the  North-Western  Centre  of 
THE  Institution  of  Electrical  Engineers  are  arranging  for  in- 
formal meetings  during  the  present  session.  The  first  of  these  will 
be  held  at  the  Engineers'  Club,  Manchester,  on  Dec.  13,  when  the 
subject  for  discussion  is  "  Supply  of  Power  Station  Auxiliaries." 

At  the  next  meeting  of  the  Diesel  Engine  Users'  Association  on 
Friday,  the  18th  inst.,  at  the  Institution  of  Electrical  Engineers,  a 
Paper  on  "  Some  Re<;ent  Developments  in  Mechanical  Injection  Oil 
Eni»-in€6  using  Heavy  Oils,"  by  Mr.  Oswald  Wans,  is  to  be  discussed. 
Non-members  desirous  of  attending  can  make  application  for  tickets 
to  the  Honorary  Seci'etary,  19,  Cadogan-gardens,  London,  S.W.  3. 

The  Council  of  the  Institution  of  Electrical  Engineers  have 
decided  to  keep  the  library  open  in  future  on  two  evenings  each 
week  until  9.30  p.m.,  or  alternatively,  one  evening  a  week 
and  Saturday  afternoons  until  5  p.m.  In  oi'der  to^  ascertain 
wliich  days  are  most  favoured  bv  members  the  library  will  be  kept 
open  every  week-day  and  every  Saturday  afternoon  until  Christmas, 
commencing  on  Monday,  Nov.  14. 

The  annual  general  meeting  of  the  members  of  the  Industrial 
League  .vnd  Council,  of  which  Viscount  Burnham,  C.H.,  and  the 
Right  Hon.  G.  H.  Roberts,  M.P.,  are  joint  Presidents,  will  be  held 
at.  the  Central  Hall,  Westminster,  S.W.I,  on  Wednesday  next. 
Nov.  16.  Conforming  with  the  precedent  established  by  H.M.  the 
King  in  the  direction  of  the  need  for  national  economy,  the  Executive 
Committee  of  the  League  has  this  year  decided  to  depart  from  its 
well-known  principle  of  holding  a  big  banquet  of  employers  and 
employed  after  the  business  of  the  annual  gathering  has  been 
transacted. 


Imperial    Notes. 

Melbourne  Electric  Supply  Company  have  agreed  to  erect  on  their 
poles  in  South  Melbourne  h.t.  mains  owned  by  Melbourne  Corpora- 
tion, and  by  means  of  whicii  additional  supplies  are  to  be  given  to 
Port  Melbourne  and  Williamstown  municipalities. 

An  Electric  Power  Board  is  to  be  established  for  acquiring  and 
caiTying  on  the  electricity  supply  and  tramway  undertakings  of 
Auckland  (N.Z.)  Council,  and  for  undertaking  the  provision  of 
electric  power  in  Auckland  and  adjacent  municipal  areas. 

A  municipal  generating  station  at  Tumut  (N.S.W.)  was  opened 
recently.  The  plant  comprises  a  42  h.p.  and  a  12  H.p.  Hornsby  gas 
engines,  driving  25  kW  and  10  kW  G.E.C.  generators,  the  latter  set 
is  used  for  the  night  load.     The  system  is  tJfirce-phase  415/240  V. 

The  Sydney  (N.S.W.)  City  Council  is  being  sued  by  the  English 
Electric  Company  of  Australia,  who  claim  £60  000  damages,  repre- 
senting the  loss  suffered  by  the  company  by  not  obtaining  the 
Council's  promised  order  for  tm'bo-gcnerator  plant,  which  has  been 
given  to  Messrs.  Thompson,  of  Castlemaine.  The  company's  soli- 
citors pointed  out  that  on  July  30,  1920,  the  Council  stated  definitely 
that  they  would  renew  the  promise  given  to  their  predecessors, 
Messrs.  Willans  and  Robinson,  to  place  with  them  the  order  for  the 
next  turbo-alternator  plant. 


Telegraph   and   Telephone   Notes. 

The  Preston  Telephone  Exchange,  which  now  controls  over 
1  500  local  lines,  is  to  be  equipped  for  automatic  working. 

The  strong  gale  of  Saturday  night  has  had  a  disastrous  effect  on 
the  telegraph  poles  and  wires,  and  in  consequence  the  telegraphic 
traffic  service,  especially  in  the  eastern  counties,  was  badly  affected. 

At  a  recent  meeting  of  Amalgamated  Wireless  (Australasia) 
lyiD.,  the  chairman  (Sir  Thos.  Hughes)  said  the  company's  proposal 
to  provide  a  direct  commercial  wireless  service  between  Australia 
and  England  had  been  favourably  received  by  the  Federal  Govern- 
ment, but  the  Government  did  not  proceed  with  it  because  of  the 
publication  of  a  scheme  by  an  English  committee  to  accomplish  the 
same  object.  The  English  scheme  was  unsuitable,  because  every 
message  would  have  to  pass  over  a  chain  of  five  stations. 

The  President  of  the  United  States  expressed  by  wireless  to  the 
world  on  the  4th  inst.  the  earnest  hope  that  peace  may  presently 
become  the  fortune  of  all  lands  and  peoples.  The  message,  radiated 
from  Long  Island,  near  New  York,  marked  the  opening  of  the  world's 
largest  group  of  long-distance  wireless  stations.  The  Radio- 
Central,  Now  York,  as  the  new  American  wireless  centre  is  termed, 
occupies  an  area  of  6  400  acres.  When  complete  it  will  be  capable 
of  conducting  simultaneous  and  distinct  intercommunication  with 
five  different  parts  of  the  world.  The  transmitters  will  have  trans- 
Atlantic  and  trans-Pacific  telegraphic  ranges,  and  provision  is  also 
being  made  for  the  development  of  trans- Atlantic  wireless  telephony. 
The  station  is  the  property  of  and  will  be  operated  by  the  Radio 
Corporation  of  America.  The  circuit  prepared  for  regular  traffic 
with  Great  Britain  will  intercommunicate  with  the  Marconi  Com- 
pany's station  at  Carnarvon. 


Personal  and  Appointments. 

Viscount  Peel  lias  been  appointed  Minister  of  Transport  (unpaid) 
in  succession  to  Sir  Eric  Geddes. 

Mr.  C.  W.  Moffitt  has  been  appointed  shift  engineer  at  the 
Rathmines  Urban  Council's  electricity  works. 

Mr.  D.  G.  Davis  has  been  appointed  power  station  engineer  by 
the  Clyde  Valley  Electrical  Power  Company. 

Mr.  C.  W.  Close  has  been  appointed  electrical  engineer  in 
charge  of  Walton-on-Naze  Council's  electricity  undertaking. 

Mr.  H.  R.  Forbes  Mackay,  city  electrical  engineer  of  Sydney, 
N.S.W.,  is  on  a  visit  to  England  to  study  the  latest  improvements 
in  electrical  machinery,  preparatory  to  advising  Sydney  Council 
regarding  the  equipment  of  their  new  power  house. 

Engineers  scored  three  successes  in  the  Chelmsford  municipal 
elections,  Mr.  Tom  E.  Dann,  works  manager  for  Compton,  Ltd., 
and  Mr.  A.  Eddington,  chief  of  the  test  staff  at  Marconi  Works, 
obtaining  seats  in  the  South  Ward,  and  Mr.  H.  B.  Tilley,  of  the 
Marconi  staff,  in  the  North  Ward,  all  being  at  the  first  time  of 
asking. 

Mr.  J.  ,N.  Robertson,  assistant  sub-station  superintendent  of 
Glasgow  Corporation  Electricity  Department,  has  accepted  an 
appomtment  with  the  British  Electric  Transformer  Company,  Ltd., 
of  Hayes,  Middlesex.  On  the  evening  of  his  departure  for  London 
he  was  presented  with  an  attache  case  and  set  of  silver  brushes  by 
the  staff  and  employees  of  the  electricity  department. 

Mr.  J.  W.  Hame's  resignation  from  his  position  as  chief  electrical 
engineer  and  tramways  general  manager  at  York  takes  effect  at  the 
end  of  the  month,  and  Mr.  Nichols,  the  assistant  engineer,  will  act 
iis  chief  electrical  engineer.  The  tramways  and  electricity  depart- 
ments are  to  be  separated,  and  a  tramways  manager  is  to  be  adver- 
tised for.  Mr.  Hame  has  been  invited  to  accept  the  office  of  con- 
sulting engineer  until  the  Linton  Lock  scheme  is  completed. 

The  staff  and  employees  of  the  Bolton  Electricity  Department  have 
presented  the  Borough  Electrical  Engineer  (Mr.  W.  J.  H.  Wood) 
with  a  mahogany  pedestal  writing  table  and  chair  and  silver  tray  on 
the  occasion  of  his  marriage.  The  wedding  took  place  at  St. 
Martin's,  London,  on  Nov.  2,  the  bride  being  Miss  Marjorie 
Richardson,  eldest  daughter  of  Mr.  H.  A.  Richardson,  of  Bolton. 
The  happy  couple  are  spending  their  honeymoon  on  the  Continent. 


Catalogues,  Price  Lists,  &c. 

In  a  four-page  pamphlet  issued  by  INIessrs.  Dewhurst  &  Partner, 
Ltd.,  28,  Hatton-garden,  London,  E.G.  1,  the  prices,  outputs,  weights 
and  dimensions  are  given  of  their  one,  two,  and  three  phase  a.c. 
motors.  . 

In  an  abridged  catalogue  of  electrical  accessories,  which  is  being 
circulated  by  Electrical  Components.  Ltd.,  90.  Great  Charles- 
street.  Birmingham,  a  variety  of  lampholders,  ceiling  roses,  cut- 
outs, switches,  shades,  cables  and  flexibles,  conduits,  and  other 
fittings  apd  accessories  is  listed  and  priced. 

An  electric  cigar  and  cigarette  lighter  has  been  placed  upon 
the  market  by  the  B.E.  Company  (of  London  and  Birmingham)  Ltd., 
and  in  a  leaflet  issued  by  the  company  particulars  are  given  of  the 
three  types  of  lighter  which  are  available.  One  is  for  motor-car 
users,  another  type  can  be  screwed  to  the  mantelpiece  or  wall,  and 
the  third  form  is  fitted  with  a  non-rattle  dashboard  clip. 

The  General  Electric  Company,  Ltd.,  announce  several  interest- 
ing additions  to  their  range  of  low  and  medium  tension  switchgear. 
Particulars  of  these  new  lines  are  given  in  a  leaflet,  No.  X  2  556. 
just  issued  as  an  addenda  sheet  to  section  X  and  Y  of  their  cata- 
logue. This  sheet,  together  with  another  leaflet  (No.  X  2  651). 
giving  revised  catalogue  prices  of  all  items  in  this  catalogue,  is 
being  mailed  to  the  trade.  Any  of  the  company's  friends  who  desire 
to  keep  their  catalogue  up  to  date  can  obtain  copies  of  the  leaflets 
from  Magnet  House  or  any  of  the  company's  provincial  branches. 

A  very  neat,  well-produced  catalogue  has  just  been  issued  by 
Electric  Fires,  Ltd.,  Norwich.  The  front  cover  contains  a 
charmingly  artistic  design,  printed  in  colour,  and  the  list  deals  in 
a  concise  form  with  the  various  electric  appliances  manufactured  rtt 
the  company's  Norwich  works.  There  are  different  types  of  stoves 
for  the  home,  office  and  factory.  The  models  include  the  "  Heatrae  " 
standard  fire  bar,  "  Smirise,"  "  Sunglo,"  "  Radium,"  "  Meridian." 
"  Cottage,"  "  Baby  Grand,"  and  "  Boudoir  Grand  "  stoves;  factory 
heaters,  griller  toasters,  boiling  rings,  hot  plates,  immersion  heaters, 


Business   Items,  &c. 

The  offices  of  Messrs.  A.  C.  Hands  &  Sons  have  been  removed  to 
57,  Shoe-lane,  London,  E.G.  1.     Telephone,  Holborn  215. 

An  electrical  engineering  department  has  been  opened  by  Mr. 
Frank  C.  IJatt-,  of  the  Gordon-road  Works,  Ciunbcrley,  Surrey. 

Messrs.  Belling  &  Company,  Upper  Edmonton,  N.  18,  have 
opened  showrooms  on  the  ground  floor  of  No.  18,  Berners-street, 
Oxford-street,  W.  1,  where  contractors  and  others  can  see  a  full 
range  of  the  firm's  electrical  heating  and  cooking  appliances.  The 
firm  have  issued  a  large  poster  illustrating  a  girl  switching  on  one 
of  their  electric  fires.  It  is  produced  in  five  colour's,  and  should 
have  a  good  effect  in  stimulating  sales  generally. 
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Tenders  Invited. 


UNITED    KINGDOM. 

Manch>;stkr  Public  Health  Committee.  Nov.  14. — Excavation 
work,  supply  and  laying  of  heavy  four-core  a.o.  cable,  supply  of 
switchgear,  and  wiring  and  fitting  portion  of  Monsell  Hospital. 
Specifications  from  the  City  Architect. 

W.*RKINGTON  ErjICTRICITY  AND  TRAjrWATS  ComnTTEE.  NOVEM- 
BER 15  (noon). — Motors  and  transformers.  Specifications  from  the 
Borough  Electrical  and  Tramways  Engineer,  and  tenders  to  the 
Chairman  of  the  Committee. 

Benti.ey-with-Arksky  Urban  Council.  Nov.  16. — Supply  cf 
electric  lamps  in  gross  lot.s.     Particulars  from  the  Surveyor. 

Bristoi,  GfARDiAjjs.  Xov.  16. — Supply  of  electric  fittings  for 
three  or  six  months.  Tender  forms  from  Mr.  J.  J.  Simpson,  St. 
Peter's  Hospital,  Bristol. 

Manchester  Education  Committee.  Nov.  16. — Electric  light 
wiring  and  fitting  of  Cavendish,  City-road,  Burgess-street,  and 
Aooott-street  municipal  schools.  Specifications  from  the  Education 
Offices,  Deansgat*,  Manchester. 

Great  Northern  Railway  Company  (Ireland).  Novesiber  16. — 
Year's  stores,  including  electric  lamps,  fittings,  cables,  wire,  &c. 
Tenders  to  the  Secretaiy,  Amiens-street,  Dublin. 

Great  Western  Railway'  Company.  Nov.  21. — Supnlv  of  three 
months'  storee,  including  telegraph  instruments,  telegraph  ironwork 
and  tools,  electrical  apparatus,  wires  and  cables,  &c.  Samples  and 
patterns  may  be  seen  at  the  Company's  Stores,  Swindon,  and  tenders 
are  to  be  addressed  to  the  secretary,  Mr.  A.  E.  Bolter,  Paddington 
Station,  London,  W. 

Metropolitan  Asyxums  Board.  November  23,  2.30  p.m. — In- 
stallation of  electric  lighting  cables,  &c. ,  on  the  training  ship 
"  Exmouth,"  off  Grays.  Specification,  &c.,  can  be  obtained  at 
the  Board's  Offices,  Embankment,  E.C.   4. 

Sheffield  Health  Committee.  November  26. — Plant  and 
machinery  for  refuse-disposal  works,  including  cranes  and  grabs, 
d.c.  switchboard,  feed  pumps  and  feed-water  heaters,  steam-driven 
electrical  plant  and  condensers,  electric  motors  and  starters  (con- 
tracts Nos.  9,  10,  11,  14  and  15),  &c.  Specifications  from  Messrs. 
Mortimore,  Lyon  &  Company,  Mansfield-chambers,  Manchester. 

Wimbledon  Corporation.  Nov.  30,  noon. — Supply,  delivery  and 
erection  of  high-pressure  sub-station  sw'itcbhoard  at  Ra\Ties  Park 
sub-station.  Specification  and  tender  form  from  Mr.  H.  i'omlinson- 
Lee,  Chief  Electrical  Engineer,  Electricity  Works,  Durnsford-road. 
Wimbledon,  S.W.  19.  Tenders  to  the  Chairman  of  the  Electricity 
Committee. 

Whitehaven  Corporation.     Dec.  1. — Two  water-tiibe  boilers,  with 
superheaters,   economisers,    pipework,   &c.,   for   the  Electric   Supply 
Department.       Specification,     &c.,     from     the     Borough     Electrical 
Engineer  and  Manager. 
AUSTRALIA. 

Victorian  Government  Railway  Commissioners.  January  4. 
1922. — *  60  tons  galvanised  telegraph  wires  (contract  No.  34  706): 
23  steam  meters  and  accessories  for  Newport  power  house 
(No.  34  611);  and  150  electric  train  stops  for  power  signalling 
(No.  33  546).  Tenders  must  be  accompanied  by  a  preliminary 
deposit  of  half  per  cent,  of  total  amount  of  tender,  and  local  repre- 
sentation is  essential. 

Victorian  Government  Railway'  Commissioners. — Jan.  4,  1922, 
in  case  of  Nos.  1  to  4,  and  Jan.  11  in  the  case  of  No.  5. — *Supply 
and  delivery  of  (1)  one  set  electric  pyrometer  equipment  (Contract 
No.  34  705) ;  (2)  electrical  equipment  for  cargo  shifter  (No.  34  723)  ; 
(4)  one  electric  rivet  heater  and  accessories  for  Newport  workshops 
(No.  34  735);  and  (5)  miscellaneous  machines,  including  lathes, 
drilling,  milling,  screwing,  and  power  press  (No.  34  649).  Tenders 
on  proper  forms  must  be  accompanied  by  a  prelirainan.'  deposit  of 
-^  per  cent,  of  total  amount  of  tender. 

Deputy  Po-stmastim-General,  Ai^laide. — Jan.  4,  1922. — *Supply 
and  delivery  of  telephone  apparatus  and  material,  including  cords, 
hand  sets,  supervisory  lamps,  plugs,  jacks,  &c.  (Schedule  No.  604.) 
Ijocal  representation  is  essential. 

Postmaster-General's  Department.  Melbourne. — Jan.  17,  1922. 
— 'Supply  and  delivery  of  telegraph  instruments,  differential  galva- 
nometers, keys,  relays,  sounders,  &c. ,  to  the  stores  branch.  (Sche- 
dule No.  1  718.)    Local  representation  is  essential. 

City  Electric  Light  Company,  Iyn>. ,  Brisbane. — Feb.  10,  1922. 
— *Supplj'  and  delivery  of  six  miles  of  three-core  0.15  by  0.15  by  0.15 
paper  insulated  cable,  suitable  for  5  500  V,  with  a  non-earthed 
system.  Tenders,  accompanied  by  a  preliminary  deposit  of  £100,  to 
the  Engineer  and  Manager,  Boundary-street,  Brisbane. 

New  South  Wales  Government  Railways  and  Tramways 
Df.partment  (Electrical  Engineer's  Branch).— Feb.  22,  1922.— 
'Supply,  delivery,  erection  and  maintenance  of  one  5  000  kW 
50  cycle  turbo-alternator  with  condenser  and  assessories,  at  Zarra- 
street  power  house,  Newcastle.  (Contract  No.  556.)  Tenders,  on 
proper  forms  and  accompanied  by  a  preliminary  cash  deposit,  '.o 
the  Secretary  for  Railways,  Phillip-street,  Sydney,  N.S.W.  Local 
representation  is  essential. 
NEW    ZEALAND. 

Wellington,  Controller  op  Stores,  Post  and  Telegraph 
Department.  November  21.—*  750  red  and  750  white  switchboard 
cords  (three  conductor),  to  specification   No.   87. 

•  Particulars  from  the  Department  of  Overseas  Trade. 


Wellington,  Public  Works  Department.  November  29. — In 
connection  with  Mangahao  electric  power  scheme.  *  Section  12  : 
Three  water-wheels  of  6  450  b.h.p.,  and  two  water-wheels  of 
3  225  b.h.p. ,  complete  with  governors,  couplings,  and  accessories; 
Section  13  :  Three  6  000  kVA  and  two  3  000  kVA  alternating-current 
generators;  Section  14:  two  three-unit  exciter  sets,  each  consisting 
of  one  375  b.h.p.  Pelton  wheel,  one  250  kW  direct-current  generator, 
and  one  350  h.p.  asynchronous  motor;  Section  15  :  seven  4  000  kVA 
single-phase  transformers  and  accessories ;  Section  17  :  insulators 
for  110  000  V  50  cycle  transmission  lines ;  Section  18  :  lightning 
arresters  for  operation  on  two  110  000  V  three-phase  transmission 
lines  ;  Section  19  :  switchboard,  sw  itches,  and  accessories. 

SOUTH    AFRICA. 

Municipal  Corporation  of  Humansdorp,  Cape  Province. 
November  30. — Machinery  and  plant.  Section  A  :  one  water 
turbine  and  dynamo,  switchboard  with  connections,  battery  of 
accumulators,  and  accessories' for  same:  Section  B  :  electricity  supply 
main  and  public  lighting;  aerial  distributing  lines,  street  lamps, 
fittings  and  accessories,  section  boxes,  service  cut-outs,  meters,  &c. ; 
Section  C  :  ferro-concrete  pipe  line  ;  Section  D  :  reinforced-concrete 
tank;  Section  E:  buildings  and  foundations.  Further  particulars 
from  the  Town  Clerk,  Humansdorp. 

BULGARIA. 

Bulgarian  Direction  of  Posts,  Telegraphs  and  Telephones. 
Jan.  10,  1922.— SuTinlv  of  sixty  50-line  and  fifteen  100-line  tele- 
phone exchanges.  Particulars  and  drawings  mav  be  obtained  from 
the  Bulgarian  Legation,  3,  Queensberry-plaoe,  S.W.  7. 


Companies'  Reports,  &c. 

The  directors  of  the  Underfeed  Stoker  Company,  Ltd.,  have 
declared  a  dividend  of  10  per  cent,  ta.x  free,  for  the  year  1920. 

The  directors  of  Siemens  Brothers  &  Comp.4ny,  Ltd.,  have 
declared  an  interim  dividend  on  the  ordinary  shares  of  Is.  per  .share 
(tax  free)  in  respect  of  half-year  to  Jime  30  last,  payable  Nov.  30. 
The  dividend  is  the  same  as  in  1920. 

The  debenture  holders  in  the  Blackpool  and  St.  Annes  Tram- 
ways Company,  whase  undertaking  has  been  acquired  by  St.  Annes 
District  Council,  have  received  a  final  distribution  of  7-44  per  cent, 
on  arrears  of  40  per  cent,  of  interest.  The  capital  of  £148  935  was 
repaid  a  year  ago,  when  the  preference  shareholders  received  2s.  and 
the  ordinary  shareholders  Is.  per  share,  the  only  return  for  over 
twenty  years. 

The  profit  of  Hurst,  Nelson  &  Company,  Ltd.,  for  the  vear 
ended  July  16  was  £94  229.  or  £9  000  less  than  in  the  preceding 
year.  The  dividend  has  been  maintained  at  15  per  cent,  and  5  per 
cent,  bonus,  tax  free ;  a  sum  of  £20  000  is  placed  to  reserve,  £10  000 
to  reserve  for  ordinary  dividend,  and  £5  000  to  special  reserve  for 
equalisation  of  dividends  on  ordinarv  shares,  the  carry  forward 
being  £17  507. 

The  Stock  Exchange  Committee  have  gi-anted  official  quotations 
to  45  000  £1  fully  paid  ordinary  shares,  500  £1  fully  paid  7  per 
cent,  cumulative  fii-st  preference  shares,  440  £1  fullv  paid  6  per 
cent,  cumulative  second  preference  shares,  and  £84  090  4^  per  cent. 
first  debenture  stock  of  the  South  Aletropolitan  Electric  Light  and 
Power  Company,  and  have  specially  allowed  dealings  in  65  025  £1 
fully  paid  new  6  per  cent,  (tax  free  up  to  6s.  in  £)  cumulative  con- 
vertible first  preference  shares  of  the  Lancashire  Electric  Light  and 
Power  Company. 

The  net  profit  of  the  Montevideo  Telephone  Company,  I/td.,  for 
the  year  ended  July  31,  after  providing  for  all  charges  in  Monte- 
video and  London,  and  making  provision  for  taxation  was  £27  755 
Interim  dividend  absorbed  £6  514,  leaving  £21241.  plus  £11772 
brought  forward,  making  £33  013.  After  transferring  £10  000  to 
reserve,  the  directors  reconmiend  a  final  dividend  of  5  per  cent,  (tax 
free),  making  8  per  cent,  for  year,  carrying  forward  £12156.  Profit 
on  exchange  for  previous  vear  amoimted  to  £11  014,  but  this  year 
there  is  loss  of  £1  006. 

Mr.  Francis  Fitzgerald,  who  presided  over  the  annual  meeting 
of  the  Norwich  Tramways  Company  last  week,  said  last  year's  net 
profit  (£3  933)  was  the  poorest  return  since  1908.  Larger  expendi- 
ture was  required  for  repair  work,  and  track  renewal  was  inter- 
rupted by  the  non-delivery  of  rails,  points  and  crossings.  He 
thought  the  cost  of  operation,  which  began  to  mount  in  the  first 
year  of  the  war,  and  which  culminated  in  an  increase  of  £82  000  in 
the  last  two  years,  had  reached  its  limit.  He  looked  to  a  continued 
decrease  in  costs  for  an  improvement  in  their  financial  position  so 
as  to  cover  the  sums  required  for  renewals  and  reconstruction,  and 
to  pay  a  fair  dividend  on  their  shares. 

The  gro.ss  revenue  of  the  Amazon  Telegraph  Company,  Ltd.,  for 
the  year  ended  June  30  amounted  to  £63 143  and  the  working 
expenses  to  £35  018.  .After  providing  £491  for  corporation  profits 
tax  to  Jiuie  30,  1920.  £6  155  for  income  tax.  £10  391  for  debenture 
interest,  and  £12  428  for  the  sinking  fimd,  the  directors  recommend 
the  balaiu-o  (£5  790)  should  be  carried  forward.  This  is  subject  to 
,  corporation  ))rofits  tax.  Owing  to  the  continued  trade  depression 
in  Brazil,  and  especially  in  the  Amazon  Valley,  due  to  the  fall  in  the 
price  of  rubber,  the  receipts  have  decreased  by  £21  987,  and  the 
directors  are  in  consequence  unable  to  pav  a  dividend  for  the  year. 
All  instalments  of  subsidy  from  the  Bra:!ilian  Government  have  been 
dulv  received. 
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COMMERCIAL    INTELLIGENCE. 

The   following  information  is  taken   from  printed  reports,    but   we 
cannot  be  responsible  for  any  errors  that  may  occur. 

London  Gazette. 

Bankruptcy  Information 

JARVIS,  William  Edwin  Charles,  now  residing  at  3.  King  Edward- 
street,  Darlaston,  lately  carrying  on  business  as  the  Darlaston 
and  District  Electrical  Engineering  Company,  at  48,  King-street, 
Darlaston,  electrical  engineer.  First  meeting,  Nov.  16, 
11.30  a.m..  Official  Receiver's  Office,  30,  Lichfield-street,  Wolver- 
hampton. Public  examination,  Dec.  7,  10.15  a.m..  Court  House, 
Lichfield-street,  Walsall. 

Liquidators'    Notices. 

GUILDFORD  ELECTRICITY  SUPPLY  COMPANY,  LTD.  (In 
voluntary  liquidation.)  Meeting  of  creditors  at  the  offices  of 
the  company,  115,  High-street,  Guildford,  on  Nov.  11,  at 
3.15  p.m.  Particulars  of  claims  by  Dec.  1.  B.  D.  Holroyd, 
liquidator.  Note. — This  meeting  is  simply  called  to  comply 
with  the  Companies  Acts ;  there  are  sufficient  funds  in  hand  to 
pay  the  creditors  in  full. 

HEADS  (ELECTRICAL)  LTD.  (in  voluntary  liquidation).  Meet- 
ing of  creditors  at  151-2,  North-street,  Brighton,  on  Thursday, 
Nov.  17,  at  3  p.m.     A.  E.  Orbell,  liquidator. 


County   Court  Judgments. 

[Note. — The  publication  of  extracts  from  the  "  Registry  of 
County  Court  Judgments  "  does  not  imply  inability  to  pay  on  the 
part  of  the  persons  named.  Many  of  the  judgments  may  have 
been  settled  between  the  parties  or  paid.  Registered  judgments 
are  not  necessarily  for  debts.  They  may  be  for  actions.  But  the 
Registry  makes  no  distinction  of  the  cases.  Judgmente  are  not 
returned  to  the  Registry  if  satisfied  in  the  Court  books  within 
twenty -one  days.] 
BELL,  Thomas,,  24.  Lovaine-crescent,   Newcastle-on-Tyne,  magneto 

engineer.     £23  4s.  6d.     Sept.  16. 
FOWLER,   Alfred   Vaughan,   Seacliife,   Fitzroy-avenue,   Kingsgate. 

electrical  engineer.     £53  3s.     Sept.  26. 
KNOWLES,   Frederick,   and   KNOWLES,   Jane   (wife),    206,    Nut- 
grove-road,    Thatto   Heath,    St.    Helens,   electrician.      £12   lis. 
Sept.  28. 
SHERWELL,     E.     G.,     38,     Bridge-street,     Bristol,     electrician. 

£19  10s.  4d.     Sept.  28. 
SKINNER,     James,      92,      Berkelev-street,     Liverpool,      electrical 

engineer.     £12  196.  6d.     Sept.  29. 
WALKER,  Alfred,  107,  Church-road,  Tranmere,  electrical  engineer. 

£48  46.  lOd.     Sept.  29. 
WEAVER,  Handle,   and  WEAVER,  Ethel   (his  wife),  67,  Willis- 
street,  Ashted,  Bii-mingham,  electrician.     £12  9s.  4d.     Sept,  23. 


Mortgages    and   Charges   on   Limited   Companies. 

[Note. — The  Companies  Act  of  1908  provides  that  every  Mort- 
gage or  Charge,  as  described  therein,  created  by  a  Company  after 
the  commencement  of  the  Act,  shall  be  registered  within  21  days 
after  its  creation,  otherwise  it  shall  be  void  against  the  liquidator 
and  any  creditor.  The  Act  also  provid«e  that  every  Company 
shall,  in  making  its  annual  Summary  under  the  Companies  Act, 
specify  the  total  amount  of  debt  due  from  the  Company  in  respect 
of  all  Mortgages  or  Charges  which  would,  if  created  after  the 
commencement  of  the  Act,  require  registration.  The  following 
Mortgages  and  Charges  have  been  so  registered.  In  each  case  the 
total  debt  prior  to  the  present  creation,  as  specified  in  the  last 
available  Annual  Summary,  is  also  given — marked  with  an  * — 
followed  by  the  date  of  the  Summary,  but  such  total  may  have  been 
reduced  since  such  date.] 

OSWESTRY  ELECTRIC  LIGHTING  &  POWER  COMPANY'. 
LTD.  Registered  Oct.  22.  £1500  debentures  (filed  under 
section  93  (3)  of  the  Companies  (Consolidation)  Act,  1908), 
present  issue  £800  ;  general  charge.     *£2  300.     Oct.  12,  1920. 


Deed   of  Arrangement. 

DOUGHTY,  John  William,  tradijig  as  Doughty  &  Company,  32, 
Queen-street,  Manchester,  and  residing  at  1,  Peel-terrace,  Stret- 
ford,  electrical  engineer.  Deed  of  arrangement  whereby  the 
debtor  covenants  to  pay  trustees  £12  weekly,  commencing  within 
seven  days  from  date  hereof,  until  he  shall  have  pflid  sufficient 
to  pay  creditors  in  full.  Secured  by  an  assignment  upon  trust, 
&c.  Trustees,  A.  Y'earsley,  27.  Brazennose-street,  Manchester, 
I. A.,  and  another.  Liabilities  unsecured,  £1331.  Assets,  less 
secured  claims,  £2  182.  Filed,  Nov.  3.  Creditors  include  : — 
Electrical  Supply  Company,  London,  £13;  Newman  Electrical 
Company,  London.  £305;  Callenders  Cable  and  Construction 
Company,  Ltd.,  London,  £29;  May  &  Padmore,  Ltd.,  Birming-^ 
ham,  £25;  Chloride  Electrical  Storage  Company.  Clifton  June-' 
tion,  £54 ;  Star  Lamp  Companv,  Manchester,  £42 ;  A.  Walters  & 
Son,  £36. 


Bankruptcy    Proceedings. 

BR.ADBURV.  John  Edward  Adolpli.  11,  Dean  Park-road.  Bourne- 
niiiutli,  Ilanipsinre,  director  of  ciHupanies.  The  statement  of 
affairs  submitted  at  the  adjourned  public  examination  of  this 
debtor  showed  liabilities  £9  367  and  assets  £682,  leaving 
a  deficiency  of  £8  685.  Debtor  attributed  his  failure  to 
depreciation  in  the  value  of  shares,  and  losses  in  connection  with 
an  electrical  supply  business  with  which  he  was  concerned. 
The  debtor  started  on  a  venture  called  the  Electrical  Goods 
Supply  Company,  and  he  was  joined  by  another  debtor  finding 
£960.  The  debku-  alleged  that  while  he  was  away  in  April  of 
last  year  he  lost  quite  £1  205.  After  questions  had  been  i^sked 
the  examination  was  adjourned. 

ENDALL,  George  Williams,  trading  as  Endall  &  Company,  Canal 
Motor  Works,  Canal  Bridge.  Church-street,  St.  Helens,  Lan- 
cashire, electrical,  mechanical  and  automobile  engineer  (B.P., 
11/11/21).  The  statement  of  affairs  submitted  at  the  public 
examination  .of  this  debtor  on  Nov.  7  showed  unsecured  lia- 
bilities £1  393,  against  net  assets  £358.  Debtor  attributed  his 
failure  to  bad  trade  and  illness.  He  stated  that  prior  to 
February,  1915,  he  was  employed  in  the  engineering  trade  in 
Manchester  for  two  years.  He  then  went  to  St.  Helens,  and 
commenced  as  an  engineer  with  about  £15  capital.  For  two 
years  he  was  fairly  succes.sful,  but  later  he  was  obliged  to  obtain 
financial  assistance  to  the  extent  of  £200  from  a  friend,  and  this 
amount,  together  with  interest,  was  still  owing.  In  April,  1918, 
debtor  I'emnved  to  his  present  address,  where  he  traded  until 
.Tanuary.  1920.  when  he  took  a  partner  into  the  concern,  who 
brought  in  £500  capital.  Debtor  estimated  that  his  stock  and 
business  effects  were  then  worth  £2  000.  The  partnership  only 
lasted  five  or  six  months,  when  debtor  paid  out  his  partner 
for  £450.  After  questions  had  been  put  regarding  some  of  his 
transactions,  the  debtor  admitted  that  at  the  date  of  the  dis- 
solution of  the  partnership  he  was  in  financial  difficulties,  but 
there  was  some  talk  of  turning  the  business  into  a  limited 
company,  but  nothing  was  done  in  that  direction.  Debtor  was 
ordered  to  amend  his  deficiency  account,  and  the  examination 
was  adjourned. 


Sixty   Years  Ago. 


(The  Electrichn,  November  9.  1861.) 
St.^ndabds  of  Elecxric.u.  Me.^stoement. — LTnder  the  auspices  of 
the  British  Association  for  the  Promotion  of  Science,  a  Commission 
has  been  appointed  to  reconunend  certain  determinate  units  of 
electrical  measurement  for  practical  a-doption  among  electricians. 
The  necessity  for  such  standards,  to  which  the  tension  and  quantity 
of  a  current  and  the  resistance  of  a  conductor,  might  be  con- 
veniently and  intelligibly  referred,  has  long  been  felt,  and  there  is 
no  doubt  that  their  employment  might  greatly  contribute  to  the 
degree  of  accuracy  which  is  now  beginning  to  be  evidenced  in  the 
practice  of  electro-telegraphy.  To  be  of  any  general  utility,  how- 
ever, the  proposed  system  of  measurement  must  necessarily  be  suffi- 
ciently simple  and  easy  of  application  <o  meet  the  requirements  of 
telegi-aphists.  Glancing  at  what  has  already  been  published  in 
reference  to  this  important  subject,  we  fear  there  is  some  danger 
that  a  system  may  be  devised,  which  will  be  followed  exclusively  by 
the  eminent  gentlemen  at  whose  recommendation  it  is  put  forward. 
That  this  would  be  worse  than  useless,  in  a  practical  point  of  view, 
need  scarcely  be  insisted  upon.  The  methods  of  measurement  at 
present  in^se  among  telegi'aphists,  however  imperfect  and  miscel- 
laneous, hiS^ound  favour  with  those  who  employ  them  and  answer 
their  purpoMito  a  certain  extent.  There  is  little  doubt  that  they 
might  be  penected,  or  improved  upon,  in  a  general  system ;  but 
they  will  certainly  not  be  relinquished  for  any  plan,  however  per- 
fect in  theory,  characterised  by  abstruseness  and  difficulty  in  appli- 
cation. The  step  which  has  been  taken  to  introduce  definite 
standards  of  electrical  tension,  static  and  djmamic  quantities,  and 
resistance,  was  occasioned  by  the  reading  of  the  paper  on  this 
subject,  by  Mr.  Latimer  Clark  and  Sir  Charles  Bright,  at  the  meeting 
of  the  British  Association  at  Manchester  this  year.  The  object  of 
this  paper,  which  we  reproduce  on  our  columns,  is  obviously  rather 
to  offer  suggestions  than  to  explain  a  definite  system,  and  we  a,re, 
therefore,  hardly  justified  in  complaining  of  the  absence  of  details, 
which  would  have  been  of  the  greatest  interest  to  telegraphists. 
One  of  the  standards  of  tension  suggested  is  a  cell  of  a  Daniell  bat- 
tery, which,  if  the  positive  element  be  immersed  in  pure  water,  will 
probably  be  found  sufficiently  constant  for  all  practical  purposes. 
To  form  the  unit  of  static  quantity,  the  poles  of  this  couple  may 
be  connected  with  two  metallic  discs  of  determinate  area,  separated 
by  a  certain  thickness  of  a  dielectric  such  as  dry  air.  The  passage 
tfirough  a  conductor,  in  the  space  of  one  second,  of  the  unit  of  the 
quantity  accumulated  upon  the  discs,  gives  the  unit  of  electrical 
current.  The  mode  of  obtaining  the  whole  of  this  quantity  in  the 
form  of  a  ciu-rent,  during  a  definite  period  of  time,  is  insufficiently 
explained,  by  a  reference  to  the  fact,  first  ascertained  by  M.  Guille- 
min,  and  subsequently  applied  by  Messrs.  Siemens,  that  when  a 
uniform  succession  of  rapid  discharges  is  sent  through  a  galvano- 
meter, the  deflection  of  the  needle  is  constant.  The  unit  of  resistance 
indicated  is  a  wire  which  will  conduct  the  unit  of  quantit"  and,  we 
presume,  no  more,  in  the  space  of  a  second,  under  tne  tension  of  the 
single  couple  of  a  Daniell  battery.  The  application  of  the  French 
system  of  notation  in  the  table  is  evidently  faulty,  the  thousandth 
part  of  a  volt  being  one  inillivolt,  and  not  one  kilovolt,  as  stated. 
An  important  feature  of  this  system  of  measurement  is  the  mutual 
relation  and  dependence  of  the  various  units. 
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B.E.D.A.  Salesmanship  Conferences. 

A  series  of  Salesmansliip  Conferences  liave  been  initiated  by  the 
British  Euectrical  Develoi-ment  Association  with  the  object  of 
bi'iiiging  together  persons  interested  in  the  sale  of  electricity  or 
electrical  material  to  diecuss,  through  the  medium  of  short  papers 
or  lectures,  tlie  various  aspects  of  load  building  and  salesmanship. 
All  persons  engaged  in  the  industry  and  coming  into  contact  with 
the  public  in  the  course  of  their  work  are  eligible  to  attend  and 
take  pait  in  these  conferences,  which  will  deal  with  commercial 
rather  than  technical  aspects.  They  will  also  specially  concentrate 
on  the  methods  of  popularising  the  use  of  electricity  and  on  present^ 
ing  the  advantages  of  electrification  to  the  consuming  public.  The 
first  Conference  of  the  present  session  will  take  place  on  Friday 
evening,  Nov.  18,  at  8  p.m..  at  the  Institute  of  Chaitered  Patent 
Agents,  Staple  Inn-buildings,  London.  W.C.  2,  when  a  discussion 
on  "  Salesmanship  in  Wiring  and  Installation  Work  "  will  be  opened 
by  Mr.  E.  H.  Freeman.  Mr.  S.  T.  Allen  will  be  in  the  chair. 
Admission  to  the  Conference  will  be  by  ticket,  to  be  obtained  from 
the  British  Electrical  Development  Association  offices. 

Safeguarding  the   Industries   Act. 

The  Administrative  Committee  of  the  National  Union  of  Manu- 
facturers have  passed  a  resolution  expressing  satisfaction  at  the 
effective  operation  of  Part  1  of  this  Act,  and  urging  upon  the  Board 
to  hasten  into  operation  Part  2  of  the  Act  with  the  object  of 
-safeguarding  employment  in  industries  in  the  United  Kingdom. 

Mr.  Cyril  Atkinson,  K.C.,  has  i)een  appointed  referee  to  decide 
ciimplaints  referred  to  him  by  the  Board  of  Trade  under  Sec.  1  (5) 
of  the  Safeguahddjg  of  Industries  Act,  1921,  as  to  whether  any 
goods  are  or  are  not  goods  chargeable  with  duty  under  the  Act. 

In  consequence  of  representations  by  the  Electrical  Importers  and 
Traders'  Association  to  the  Board  of  Trade,  dry  batteries,  large 
cells  and  pocket  lamp  batteries  are  to  Ije  imported  free  of  duty  m 
future. 

A  number  of  questions  have  ijeen  asked  in  the  House  of  Com- 
mons on  the  administration  and  effect  of  the  Act,  but  little  additional 
light  has  been  thrown  upon  the  subject.  Capt.  Wedgwood  Benn  was 
informed  on  Tuesday  by  the  Parliamentary  Secretary  to  the  Board  of 
Trade  that  as  Part  1  of  the  Act  became  operative  only  on  Oct.  1 
and  no  Order  had  yet  been  made  under  Part  2,  it  was  too  early  to 
e.xpress  any  opinion  as  to  whether  a  flat  rate  of  33^  per  cent,  had 
been  effecti\'e  in  checking  the  import  of  cheap  German  goods  into 
tills  country.  

Newport  (Mon.)  Tramways  Committee  have  decided  to  grant 
free  travelling  to  the  blind.  The  Committee  have  also  reaffirmed 
their  previous  decision  to  prevent  motor  omnibuses  running  into 
the  town.  The  Committee  are  experimenting  with  a  system  of 
workmen's  cars  for  men  engaged  in  shifts  starting  and  leaving  work 
at  ten  o'clock  at  night,  and  the  question  of  midday  meal  cars  for 
\\  orkmen  is  also  under  consideration. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Nov.  8. 

Ctpper —  Price.  Inc.  Dec. 

Best  selected  per  ton  £66  15    0        —  — 

Electro  Wirebars     . .       „  £75  10    0     £      0    0        — 

H.C.  wire,  basis per  lb.  O3.    Hid.   ^     Jd.  — 

Sheet ,  Oa.     lOid.        —  — 

Phosphor  Bronze  Wire  (Telephone) — 
Phosphor-bronze 

wire,  basis I3.     Sjd.        Jd. 

Brass  60/40— 

Rod,  basis „  Os.    7Jd.        —  id. 

Sheet,  basis ,  Os.   lOfd.         —  — 

Wire,  b2isiB „  Oa.  1 1  Jd.         —  — 

Pig  Iron — ■ 

Cleveland  Warrants  .   per  ton  £0  15    0  —  15s. 

Galvanised        steel 

wire,  basis  8  SWG  „  £2.3    0    0  —  — 

Lead  Pig — • 

English £24  15     0  —  .'^s 

Foreign  or  Colonial  . .       „  £23  15    (I  —  5.s. 
Tin- 
Ingot      „    ,         £158   15     0       £2     0.    0         — 

Wire,  basis    per  lb.  28.  '2d.        I  A.  — 

Salammoniac. — Per  cwt.  65s. -60s.  Copper  Sulphate. — Per  ton  £30. 

,6iu/pAur  (Flowers). — Ton  £13.  Boric   Acid   (Crystals) —Per    ton 

(Roll-Brimstone).- Per  ton  £65. 

£13.  Sodium  Bichromate. — Per  lb.  6Jd. 

Sulphuric  Acid  (Pyrites,  168°).—         Sodium  Chlorale.~Per  lb.  4   d. 
Per  ton,  £9  173.60. 
Uuljber. — Para  fine,  Is.  2d.  ;  plantation  1st  late.x,  h)id.  lb. 
The  metal  prices  are  suppUed  by  British  Insulated  <£  Uelsby  Cables, 
Ltd. 

The   Editorial,   Advertisement   and  Publishing   Offices  of   "  Trf" 
Electrician  "   are   at  8,   Bouverie   Street,   London,   E.G.   4.     Tele- 
grams: Benbroctic,  Fleet,  London.     Telephone:  City  9852  (5  lines). 

The  fubscnptton  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Rates  can  be  obtained  on  application  to  the  Manager.  Adver- 
tisement copy  and  blocks  should  be  received  on  the  Friday  preceding 
date  of  publication. 


Arrangements  for  the  Week. 

FRIDAY,  Not.  1 1th  (to-day). 

PirvsicAL  Society. 
■',  p.m.     At  the  Imperial  College  of  Science,  South  Kensington, 
London,  S.W.     Presidential  Address  on  "  The  Structure  of 
Crvstals   of   Organic  Substances,"   by   Sir  William   Bragg, 
K.B.E.,  F.R.S. 

Institdtion  of  Electrical  Engineers. 
(London  Students'  Section.) 
?   p.m.     At  Savoy-place,  London.  W.C.     Opening  Address  on 
"  The  Future  of   Railway  Electrification,"   by   Sir   Philip 
Dawson,  M.P. 
North-East  Coast  Institution  op  Engineers  and  Shipbuilders. 
7.,3()  p.m.     At   the   Literary   and    Philosophical   Society,    West- 
gate-road,  Newcastle-on-Tyne.     Paper  on  "  The  Working  of 
a  Modern  Telephone  System,"  by  Mr.  C.  Whillis. 
Institution  of  Electrical  Engineers. 
(Students'  Section  of  Scottish  Centre.) 
7. -10  p.m.     At  the  Royal  Technical  College,  Glasgow.     Address 
by  Mr.  Alex.  Lindsay. 

Institut'ion  of  Electrical  Engineers. 
(Irish  Centre.) 
S  p.m.  At  the  Royal  College  of  Science,  Upper  Merrion-street, 
Dublin.  Discussion  on  the  Report  of  the  Fuel  Research 
Board  on  the  Winning.  Preparation,  and  Use  of  Peat  in 
Ireland,  and  on  the  Report  of  the  Sub-Committee  on  the 
Water  Power  Resources  of  Ireland. 

Electro-Harmonic  Society. 
S  p.m.       At    Cannon-street    Hotel,    London,    E.G.      Concert. 
(Ladies'  Night.) 
SATURDAY.  Nov.    12th. 

BiRinNGHAM   AND   DISTRICT   ElECTBIC    ClUB. 

7  p.m.     At  the  Grand  Hotel,  Colmore-row,  Birmingham.     Paper 
on  "  The  Gyroscopic  Compass,"  by  Mr.  H.  F.  Steventon. 
MONDAY,  Not.  14th. 

Institution  of  Electrical  Engineers. 

(NoRTH-Ea STERN   CENTRE.) 

7.75  p.m.     At  Armstrong   College,    Newcastle-on-Tyne.      Paper 
on  "  Telephone  Line  Work  in  the  United  States,"  by  Mr. 
E.  S.  Byng. 
TUESDAY.  Not.  15th. 

Institution  op  Civil  Engineers. 
G  p.m.     At  Great  George-street,  London,  S.W.     Paper  on  "  The 
Indian   Railway  Gauge   Problem,"   by   Mr.    F.   G.    Royal- 
Daw  son. 

Institution  of  Electrical  Engineers. 
(North  Midland  Centre.) 
'    p.m.     At   the   Hotel   Metropole,   King-street,    Leeds.      Chair- 
man's Address  and  Smoking  Concert. 

iNSTrruTioN  OF  Electrical  Engineers. 
(North- Western  Centre.) 
7  p.m.     At  the  Engineers'  Club,  17,  Albert-square,  Manchester. 
Chairman's   Address,   by    Mr.    W.    Walker,    and    Smoking 
Concert. 
Institution   op  Electrical  Engineers    (South   Midland    Centre 
Students'  Section). 
7.30  p.m.     At    the    University,    Edmund-street.     Birmingham. 
Paper  on  "  The  Testing  of  Materials  used  in  Manufacture 
of  Electrical  Machinery,"  by  Mr.   C.  Dawson. 
Illuminating  Engineering  Society. 
S  p.m.     At   the   Royal   Society   of   Arts,    John-street,    Adelphi. 
London,  W.     Reports  en  Progress  during  the  Vacation  and 
Developments     in     G.is    Lamps    and     Electric    Lamps   and 
Lighting  Appliances. 
WEDNESDAY.  Nov.  16th. 

Industrial  League  and  Council 
7.50  p.m.     At  Ca.\ton  Hall,  Westminster,  London,  S.W.  Lecture 
on  "  The  Great  Essential  in  Industry,"  jy  Mr.  F.  S.  Button. 
THURSDAY.  Nov.  17th. 

Institution  of  Electrical  Engineers. 
C  p.m.     At  Savoy-place,  Victoria  Embankment,  London,  W.C. 
Paper  on  "  Telephone  Line  Work  in  the  United  States,"  bv 
Mr.  E.  S.  Byng. 

Institution  or  Electrical  Engineers. 
(Liverpool  Students'  Sub-Centre.) 
7  p.m.    At  the  University,  BrowTilow -street,  Liverpool.  Informal 
discussion  on   "  The  Relative  Jlerits  of  Direct  and  Alter- 
nating Current  in  their  Application  to  Industry." 
FRIDAY,  Not.  18tb. 

Institution  of  Mechanical  Engineers. 
Ci   p.m.       At   Storey's-gate,   London,   S.W.        Paper  on    "  The 
Machinery  of  Floating  Docks,"  by  Dr.  E.  H.  Salmon. 
Junior  Institution  of  Engineers. 
7  p.m.     At    Caxton    Hall,     London,    S.W.      Annual    General 
Meeting. 

Institution  op  Electrical  Engineers. 
(Students'  Section.) 
7  p.m.       At  Savoy-place,  London,  W.C.     Paper  on  "  Modern 
Hydro-Electric  Practice,"  by  Mr.  E.  E.  Butten. 
British  Electrical  Development  Assocution. 
S  ■p.m.     At  the   Chartered   Institute  of   Patent    Agents,   Staple 
Inn-buildings,   l./ondon,  W.C.       Salesmansliip    Conferences. 
No.  1.  "  SaUsman.ship  in  Wiring  and  Installation  Work,"  bv 
Mr.  E.  H.  Freeman. 
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Notes  of  the  Week. 


Speeding   up   Electrical   Progress. 

If  we  agree  that  the  surest  way  of  developing  the 
electrical  industry  at  the  present  time  is  to  obtain  a.s  many 
point.s  of  contact  with  the  public  as  possible,  it  is  obvious 
that  this  may  best  be  done  by  providing  a  sei-\-ice  which 
shall  be  both  attractive  and  cheap.  We  were,  therefore, 
glad  to  see  Mr.  Highfield  insisting  on  this  point  in  open- 
ing the  discussion  on  "  Speeding  Up  Electrical  Progress  " 
at  the  first  informal  meeting  of  the  Institution  of 
Electrical  Engineers  this  session.  In  m)  doing,  Mr. 
FIiGHFiELD  joins  the  ranks  of  the  optimists,  of  which  we 
also  aTe  members,  and  confirms  his  enrolment  by  stating 
that  if  the  demand  for  electricity  all  over  the  country  is 
fostered  by  good  sei-vice  and  honest  efforts  to  cheapen 
supply,  then  there  is  a  wave  of  prosperity  just  ahead  of 
us.  He  also  makes  the  point,  upon  which  we,  too,  have 
insisted,  that  this  contact  with  the  public  may  be  in%de 
both  intimate  and  widespread  by  encouraging  the  use  of 
-mall  apparatus,  such  as  irons  and  toa.sters,  which  can  be 
supplied  on  existing  house  wiring  through  a  single  meter, 
though  they  would  be  charged  on  a  two-part  tariff. 

Vexatious   Restrictions. 

The  subsequent  discussion  rather  tended  to  deal  with 
points  of  detail,  but  was  hardly  less  interesting  and 
instructive  on  that  account.  Mr.  Hahmer,  whose 
iconoclastic  suggestions  we  remember  at  previous  meetings, 
found  in  Mr.  Highfield's  remarks  a  wholesale  condemna- 
tion of  the  I.E.E.  wiring  rules.  In  this  he  was  supported 
to  some  extent  by  Major  Rich  and  by  Mr.  Wreford,  the 
latter  of  whom  spoke  feelingly  of  the  vexatious  and  illegal 
regulations  of  some  of  the  supply  undertakings.  As  we 
note  elsewhere,  the  London  County  Council  have  their 
august  eye  on  this  point,  and  it  is  certainly  to  be  hoped 
that  restrictions  which  can  be  so  described  will  be  swept 
G  2 


away  before  long,  as  not  only  are  they  a  real  obstacle  in 
certain  ea.=es,  but  for  p.s.ychological  reasons  they  hinder 
development.  The  Informal  Meetings  Committee  are  to  be 
congratulated  on  opening  their  fourth  session  with  such  a 
successful  meeting,  and  we  have  no  doubts  that  their  success 
and  usefulness  in  the  future  will  be  equal  to  what  they  have 
been  in  the  past. 

Electric   Furnace    Regulation. 

As  the  use  of  the  electric  furnace  develops  it  becomes 
of  greater  importance  to  maintain  the  load  so  given  at  as 
uniform  a  value  as  possible.  In  connection  with  thig 
j5robkm,  experience  has  .shown  that  none  of  the  automatic 
regulators  now  in  use  fulfil  all  the  necessary  requirements. 
This  is  especially  the  case  where  the  supply  is  three-phase, 
for,  though  the  current  flowing  into'  the  furnace  may  then 
be  apparently  constant.,  the  regulators  often  act  upon  the 
electrode,  and  so  unbalance  the  load.  With  a  view  to 
elucidating  this  problem,  some  interesting  experiments 
were  recently  carried  out.  at  the  Fitzgerald  Laboratories  in 
America,  and  were  extended  to  a  study  of  the  effect  of 
automatic  regulation  on  the  furnace  currents.  A  single- 
voltage  Siemens'  type  ftiruace  was  employed  in  which  a 
charge  of  scrap  iron  was  melted.  The  moving  electrode 
was  of  graphite,  6  in.  in  diameter,  and  the  ftiruace  was 
run  at  a  normal  load  of  60  kW.  Thury  automatic  current 
regulators  were  employed,  and  their  action  was  observed  by 
means  of  cinematograph  films  running  at  slow  speed.  It 
was  then  found  that,  apparently  at  certain  periods  a  state 
of  distortion  occurred  at  regular  intervals  of  time.  For 
instance,  when  the  electrode  was  close  to  the  slag  a  heavy 
individual  arc  appeared  on  its  inner  edge  and  the  regulator 
started  to  raisei  the  electrode  until  this  arc  was  broken. 
This  caused  a  number  of  lesser  arcs  to  move  away  to  the 
outer  edge  of  the  electrode,  leaving  about  three-quarters 
of  the  inuer  surface  bare,  so  causing  a  rapid  and  large 
decrease  in  the  current,  followed  by  the  lowering  of  the  elec- 
trode by  the  regulator.  As  these  arcs  did  not  spread  over 
the  surface  of  the  electrode  until  the  surface  of  the  slag 
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was  ueaxly  reached,  they  caused  a  large  increase  iu  cuiTent, 
and  the  cycle  of  events  was  repeated.  We  are  glad  to 
learn  that  researches  into  this  question  are  still  being 
carried  on,  as  with  the  increasing  use  of  electric  furnaces  on 
ordinary  distribution  systems  it  is  essential  that  as  close  a 
regulation  as  possible  shall  be  obt-ainetl  iu  the  interest  of 
other  consumers. 

Effect   of  Cooling   on   Magnetic   Properties. 

In  the  course  of  their  valuable  researches  into  the 
properties  of  steel,  the  Bureau  of  Standards,  Washington, 
has  recently  been  investigating  specimens  of  eutectoid 
carbon  steel  by  cooling  them  from  a  temperature  of 
800°C.  iu  air,  in  lime,  and  at  various  rates  in  a  furnace. 
The  effect  of  these  rates  of  cooling  on  the  magnetic  pro- 
perties— that  is,  on  maximum  and  residual  induction, 
coercive  force,  permeability  and  magnetic  reluctivity  rela- 
tionship, as  well  as  on  the  resistivity  and  scleroscope  hard- 
ness— are  discussed  in  detail  in  a  recent  publication,  and 
may  be  summed  up  by  saying  that  the  change  in  structure 
from  an  essentially  sorbitic  one  to  "  divorced  "  pearlite 
causes  a  gradual  shifting  of  the  bend  in  the  reluctivity 
line  and  a  greater  difference  iu  the  values  of  the  real  and 
apparent  saturation  intensities.  There  is  still  a  great  deal 
to  be  learnt  about  these  matters,  but  the  task  is  made 
easier  by  the  useful  information  which  is  gradually  being 
accumulated  by  the  Bureau  of  Standards. 

The   Use   of  Iron   as   a    Conductor. 

Some  time  ago  we  called  attention  to  the  use  that  was 
being  made  of  iron  conductors  iu  Germany,  even  for  such 
unsuitable  purposes  as  trolley  wires,  in  an  attempt  to  get 
back  to  stabilised  economic  conditions  as  soon  as  possible. 
But,  in  spite  of  a  shortage  of  copper  and  the  high  price 
which  this  shortage  brings  in  its  train,  it  is  doubtful 
whether  anything  is  gained  in  the  long  run  by  using  iron 
for  such  purposes,  except  in  certain  special  cases.  This 
is  confirmed  by  experience  in  rural  districts  in  America, 
where  electricity  .supply  for  economic  rea,sons  was 
originally  given  by  means  of  iron  conductors.  It  has  been 
found,  however,  that,  even  though  the  original  load  may 
have  been  well  within  the  capacity  of  an  iron  conductor, 
the  use  of  this  metal  makes  very  difficult  the  development 
of  the  load  in  the  way  that  would  have,  in  ordinary  course, 
been  rea.sonably  expected.  In  fact,  the  only  way  of  deal- 
ing with  such  development  is  to  take  out  the  iron  wire  and 
replace  it  by  copper  or  aluminium — an  arrangement  which 
not  only  leads  to  a  greater  expenditure  in  the  long  i-un, 
but  generally  means  interruption  in  the  supply  for  a 
shorter  or  longer  time.  It,  therefore,  seems  that, 
attractive  as  it  is  at  first  sight,  the  employment  of  iron 
conductors  is  practically  confined  to  services  where  the 
possibility  of  a  load  growth  is  small  and  where  physical 
■  conditions  put  a  definite  limit  on  line  lengths  or  loads. 
There  has,  so  far  as  we  know,  been  no  great  tendency  to 
employ  this  metal  in  this  country  for  distribution 
purposes,  and,  in  view  of  the  experience  in  both  America 
and  Germany,  it  is  unlikely  such  attempts  will  be  widely 
made. 

Rubber   Insulation  for   H.T.   Mains. 

The  failure  of  rubber  insulation  about  1850,  aud  its 
failure  again  when  used  for  high-pressure  electrical  mains 
half  a  century  later,  was  mentioned  by  Mr.  G.  L.  ' 
Addenbrooke  as  a  matter  of  historj'  in  the  article  which 
we  published  in  last  week's  issue.  Mr.  Addenbrooke 
asks  us  to  state  that  he  does  not  want  it  to  be  inferred 


that  he  considers  rubber  unsuitable  for  high-pressure  mains 
under  proper  conditions.  On  the  contrary,  it  has  ^been 
his  view  for  some  time  that  if  the  matter  were  properly 
taken  up  with  skilled  electrical  and  chemical  co-operation 
it  is  not.  impossible,  with  rubber  at  about  its  present  price, 
that  a  tyjje  of  cable  could  be  evolved  which  would  stand 
veiy  high  pressures,  and  which,  if  lead  covered,  might  be 
commercially  valuable.  That  there  is  something  to  be 
said  for  this  view  is  evident  fr'om  other  infonnation  on  the 
.subject.  There  is  more  than  one  case  of  nibber-covered 
cable  laid  over  twenty  years  ago  being  still  in  use,  while  in 
this  week's  issue  Mr.  A.  Davidson  states  his  preference  for 
V.I.R.  cables,  under  certain  conditions,  for  use  in  iron  and 
steel  works.  It,  therefore,  appears  that  even  with  modern 
methods  of  working,  once  the  dangers  of  laying  are  over- 
come, there  is  no  reason  why  such  insulation  should  not  give 
satisfactory  sei-vice,  and  it  certainly  seems  a  matter  which 
is  worth  investigation. 

The   Duplication   of  the   Pacitic   Cable, 

Telegraph  engineers  especially  will  be  interested  to  learn 
that  aiTangements  have  been  practically  completed  for 
duplicating  the  Pacific  cable.  When  this  important  work, 
which  is  now  not  without  urgency,  has  been  executed,  the 
network  of  cable  communication  between  Australia  and 
Canada  will  not  only  be  strengthened,  but  the  risk  of 
telegrajihic  interruption  will  be  greatly  mimmised.  It  is 
satisfactory  to  learn  that  this  project  can  be  carried  out 
without  any  financial  a.ssistance  from  the  partner  govern- 
ments in  the  Pacific  Cable  Board,  as  the  re.sei-\'e  fund, 
which  is  now  about  £1  750  000,  is  to  be  drawn  upon  for  the 
necessary  capital.  This  happy  state  of  things  is  not  a 
little  due  to  the  war,  for  the  heavy  traffic  and  the  greatly 
increased  revenue  of  the  last  six  years  has  made  it  possible 
to  feed  the  reserve  with  special  contributions.  Contrarv  to 
expectation,  the  two  long  sections  of  the  Board's  cable, 
that  between  Bamfield  and  the  Fanning  Island  (this  is 
the  longest  uninterrupted  stretch  of  submarine  cable  in  the 
world)  aud  that  between  Fanning  Islaud  and  Fiji,  have 
not  suffered  a  single  interruption  from  natural  or 
accidental  causes  since  they  wei-e  originally  laid  nineteen 
years  ago.  This  is  a  fine  record,  and  reflects  credit  upon 
the  British  manufacturers  and  contractors.  Still,  as  time 
goes  on  the  ri.sk  of  interruption  will  inevitably  become 
greater  and  a  duplicate  cable  is,  therefore,  a  nece.ssary 
insurance  against  breaJfdown,  while,  at  the  same  time, 
it  provides  a  welcome  margin  for  future  traffic  expansion. 

Traffic   and   Finance. 

Though  the  net  traffic  receipts  for  the  year  ended 
March  31st  last  fell  from  about  £643  000  to  £620  000 
compared  with  the  previous  year,  owing  to  a  diminution  in 
the  Government  traffic  of  nearly  1  200  000  words,  the 
decrease  was  not  so  much  as  was  anticipated,  and,  as  mis- 
cellaneous receipts  showed  an  increase  of  about  £6  300,  the 
actual  drop  in  revenue  was  only  £16  500.  The  cheap 
week-end  cablegrams  service,  which  was  primarily  intended 
for  social  messages  of  a  non-urgent  character,  is  now  being 
largely  used  for  commercial  messages.  In  addition,  the 
deferred  Press  service  has  been  restored,  so  that  practically 
all  the  pre-war  facilities  are  again  available.  A  cheap 
and  reliable  news  service  between  the  various  parts  of  the 
Empire  is  tmdoubtedly  a  matter  of  the  greatest  importance, 
and  it  is  to  be  hoped  that  when  the  new  cable  is  laid 
further  facilities  will  be  granted  by  the  Board.  During 
the  pa.st  year  only  7  700  000  paying  words  of  international 
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traffic  were  handled  against  more  than  9  000  000  words  in 
the  pre\-ious  year,  but  the  Australian  and  New  Zealand 
traffic  increased  by  280  000  words. 

The   L.C.C.   Tramways. 

Like  many  other  owners  of  tramways,  the  London 
County  Council  have  discovered  that  it  is  much  easier  to 
increase  their  fares  than  the  resulting  receipts.  Again,  in 
the  last  upward  revision  of  fares  the  stages  were  not  fixed 
on  an  equitable  basis,  with  the  result  that  there  has  been 
a  considerable  drop  both  in  the  number  of  passengers 
carried  and  in  the  receipts  from  the  Id.,  lAd.,  and  2d.  fares. 
Consequently,  it  has  now  been  decided  to  abolish  the  lid. 
fares  and  to  lengthen  tiie  Id,  2d.  and  3d.  stages  to  about 
1-2,  24  and  3  6  miles  respectively.  It  is  anticipated  that, 
while  these  reductions  in  fares  will  cause  an  immediate 
increase  of  passengers,  there  will  be  a  temporary  fall  in 
receipts,  but  the  revenue  will,  at  lea-st,  recover  to  the 
present  level  by  the  end  of  the  year,  and  the  revised  esti- 
mated results  for  the  current  financial  year  will  still  be 
realised,  having  regard  to  savings  which  ai-e  likely  to  be 
effected.  In  other  words,  the  estimated  surplus  on  the 
complete  year's  working  will  not  be  affected,  though 
increased  travelling  facilities  will  be  given  to  the  public. 
Under  present  circumstances,  we  think  the  changes  made 
not  only  justifiable,  but  distinctly  good  policy. 

New  Tramways   Projected. 

It  seems  that,  after  all,  the  London  County  Council  will 
seek  Parliamentary  powers  for  the  construction  of  tramway 
extensions  in  the  ensuing  session  of  Parliament,  but  on 
this  occasion  the  proposals  have  a  certain  modesty.  The 
construction  of  three  short  lengths  of  line  only  is  projected, 
which  should,  if  authorised,  prove  useful  as  connecting  links 
to  the  present  system  and  add  to  the  travelling  facilities 
in  the  suburbs.  These  include  the  consti-uctiou  of  about 
half  a  mile  of  double  line  on  the  overhead  system  from 
Seven  Sisters  Road  to  Stamford  Hill ;  about>  a  mile  of  line, 
partly  on  the  conduit  and  partly  on  the  overhead  system, 
in  the  Forest  Hill  district;  while  the  third  section  would 
be  eqtiipped  on  the  overhead  system,  and  would 
provide,  in  conjunction  with  existing  tramway  routes, 
travelling  facilities  to  areas  which  are  at  present 
inadequately  provided  for,  and,  besides,  afford  a  direct 
means  of  communication  between  Norwood,  Crystal  Palace, 
Sydenham,  Catford  and  Lee  Green.  It  will  also  a^st  in 
serving  two  large  housing  estates,  in  course  of  development 
at  Belliiigham  and  Grove  Park.  With  street  wideuings, 
the  total  capital  expenditure  for  the  three  routes  is  e.sti- 
mated  at  £344  916.  The  consent  of  the  road  authorities 
has  not  yet  been  obtained,  but,  in  any  event,  it  is  not 
necessary  for  the  trolley  vehicle  part  of  the  scheme,  and  the 
Council's  Bill  is,  therefore,  likely  to  meet  with  a  better 
fate  than  their  grandiose  ideas  of  1919. 

The   Ban   on   Non-Union   Wiring. 

We  are  glad  to  see  that  the  reckless  attempts  made  by 
the  Electrical  Trades  Union  to  ban  the  non-union  wiring 
of  consumers'  premises  in  London  have  received  a  grave 
reverse  in  the  Di\'isional  Court.  The  three  judges,  of 
which  the  Court  was  composed,  unanimously  decided  that 
the  North  London  Police  Court  magistrate  was  right  in 
holding  that  the  Hackney  Borough  Council  had  made 
default  in  not  connecting  up  and  supplying  electricity  to  a 
con.5umer,  whose  premises  had  been  wired  by  a  master-man 
who  was  not  a  member  of  the  E.T.U.,  and  that  the 
Council's  plea  of  force  mojeAire  cotild  not  be  allowed. 


What   is   Force   Majeure  ? 

As  the  Council's  only  plea  was  that  of  force  majeure, 
both  the  magistrate  and  the  judges  of  the  High  Court 
devoted  a  good  deal  of  time  to  an  examination  of  the  mean- 
ing and  effect  of  the  expression.  The  magistrate  found  the 
Council  had  made  default  in  giving  a  supply  of  electricity, 
and  that/oree  majeure  applied  only  to  physical  and  material 
restraint.  Mr.  Justice  Darling,  discussing  this  point,  said 
the  magistrate  was  right  in  law,  for  there  was  a  difference 
between  the  meaning  of  the  expression  force  majeure  under 
a  statutory  obligation  and  under  a  contract.  Reasonable 
apprehension  of  danger  was  not  in  itself  force  majeure,  and 
in  the  present  case  the  magistrate  only  said  that  if  the 
jointers  who  refused  to  connect  had  been  dismissed  "  the 
result  would  probably  have  been,  &c."  If  he  had  said 
"  the  result  would  have  been,"  his  Lordship  said  he  would 
have  found  that  there  was  force  majeure.  We  agree  with 
his  Lordship  that  it  is  "  monstrous  that  this  great  under- 
taking should  have  to  wait  until  a  strike  actually  took 
place  before  they  could  say  force  majeure  came  into  opera- 
tion." If  local  authorities  undertake  the  provision  of 
public  utility  services,  they  must  act  not  only  in  an 
impartial  manner,  but  see  that  everyone  entitled  to  and 
willing  to  pay  for  the  service  is  supplied.  Otherwise,  there 
will  be  a  great  reaction  against  municipal  electricity 
undertakings. 

The   Standardisation   of   Electricity   Supply. 

The  director  of  the  British  Electrical  Development 
Association,  Mr.  J.  W.  BEAUcn.\MP,  has  undertaken  an 
investigation  which  will  at  least  have  the  i-esult  of  occu- 
pying his  surplus  energy  for  some  time  to  come.  Being 
anxious  to  ascertain  the  character  of  the  system  of  supply 
and  the  pre.ssure  of  the  million  domestic  electric  services 
now  at  work  in  this  cotintiy,  he  has  sent  out  a  questionnaire 
to  the  supply  authorities  and,  though  half  of  them  have 
not  yet  replied,  an  analysis  of  the  information  obtained 
has  been  issued  and  shows  interesting  results.  Here  it  is 
in  brief.  The  181  replies  received  represented  349  000 
consumers,  of  whom  60  per  cent,  took  direct  current  and 
40  per  cent,  alternating  current  supply.  In  the  case  of 
direct  current  15-5  per  cent,  were  supplied  at  200  V,  21-8 
at  220  V,  25-4  at  230  V,  and  25  5  at  240  V,  the  remainder 
taking  current  at  210,  50  or  115  V,  or  some  other  odd 
pressure.  Of  those  supplied  on  the  a.c.  system  53  per 
cent,  were  at  200  V,  111  per  cent,  at  100  V,  and  25  per 
cent,  at  230  V,  the  remainder  being  at  220  V,  110  V, 
250  V,  105  V,  210  and  240  V,  in  the  order  mentioned.  Of 
the  a.c.  consumers  70  per  cent,  were  supplied  at  a  periodi- 
city of  50,  117  at  100,  61  a^40,  3  5  per  cent,  at  25  and  3  3 
per  cent,  at  83  periods,  about  6  per  cent,  being  supplied  at 
other  periodicities.  These  figures  are  not  complete,  and, 
of  course,  cannot  be  but  approximate  calculations,  as  it  is 
diificult  to  keep  distinct  and  coiTect  records  of  the  domestic 
and  other  uses  of  electricity.  Still,  they  show  clearly  the 
urgent  need  for  the  standardisation  of  supply  systems  and 
methods.  As  the  reorganisation  of  the  industry  proceeds 
no  doubt  many  of  the  freak  pressures  and  periodicities  will 
disappear,  and  things  will  become  simpler  for  everyone, 
including  statisticians  like  Jlr.  Beauchamp,  for  which  he 
will  no  doubt  be  thankful. 

The   Renewal   of   Fuses. 

An  interesting  point  relating  to  the  renewal  of  the  main 
fuses  on  consumers'  premises  is  discussed  in  a  Report  of  the 
Highways  Committee  of  the  London  County  Council. 
Owing  to  accidents,  these  fuses,  of  course,  require  renewal 
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occasionally,  and  apparently  some  undertakers  make  a 
charge  for  the  time  and  attendance  of  the  workmen 
effecting  the  renewal.  Tlie  Committee  contend  that,  in 
virtue  of  Sec.  6  of  the  Electric  Lighting  Act,  1882,  and  of 
Nos.  24  and  26  of  the  Regulations  governing  the  safety  of 
the  public,  this  charge  is  illegal,  and  consequently  the 
County  Council  are  recommended  to  make  suitable  repre- 
sentations on  the  matter  to  the  Electricity  Commissioners 
with  the  object  of  inducing  the  Commissioners  to  educate 
consumers,  on  the  point.  We  are  disposed  to  agree  with 
the  Committee.  At  all  events,  the  charges  made  in  some 
cases  are  excessive,  and  a  discussion  of  the  matter  can 
do  no  harm.  It  must,  however,  be  pointed  out  that, 
though  Safety  Regulation  No.  24  makes  undertakers 
responsdble  for  all  their  lines,  apparatus  and  fittings  on  a 
consjumer's  premises  being  maintained  in  a  safe  and  work- 
ing condition,  it  does  not  directly  state  who  is  to  bear  the 
e.xpense  of  repairs. 

The  Rates  Bogey. 

The  real  reason  for  the  opposition  to  the  pledging  of 
the  rates  for  raising  capital  for  electricity  supjjly  extensions 
is  the  fear  that  those  responsible  for  the  administration  of 
joint  authorities  would  embark  on  ill-considered  schemes 
for  the  extension  of  plant  and  transmis.sion  lines,  or  upon 
laying  distributing  networks  in  areas  at  present  without 
a  supply  of  electricity,  and  so  create  a  deficit  which  would 
have  to  be  met  out  of  the  rates.  While  we  sympathise  with 
this  view,  we  think  that  the  fear  is  groundless,  for  on 
the  whole  it  can  be  said  municipal  supply  undertakings  are 
run  on  business  lines,  and  some  recent  decisions  of  the 
Electricity  Commissioners,  who  are  now  the  authority  for 
sanctioning  loans  for  electricity  purposes,  show  that  they 
are  deteraiined  upon  enforcing  economical  working.  In  fact, 
they  are  suggesting  to  local  authorities  that  they  should 
withdraw  concessions  hitherto  enjoyed  by  consumers. 

Restrictions   upon  Services. 

For  instance,  it  has  hitherto  been  the  practice  of 
Winchester  Corporation  Electricity  Department,  when 
connecting  a  new  consumer,  to  allow  100ft.  of  free  service 
cable,  reckoning  from  the  middle  of  the  footway  adjoining 
the  consumer's  premises.  This  is  longer  than  that  allowed 
by  sec.  27  of  the  Electric  Lighting  (Clauses)  Act,  1899, 
which  lays  down  that  an  owner  or  occupier  within  50yd&. 
from  a  distributing  main  can  demand  a  supply,  but  the  cost 
of  laying  an  electric  line  for  a  gi-eater  distance  than  60ft. 
from  the  distributor  may  be  thrown  upon  the  consumer. 
In  view,  however,  of  the  high  average  cost  per  service,  the 
Commissioners  have  disapproved  of  the  existing  practice, 
and  in  reply  to  an  application  for  sanction  to  borrow  £2  000 
for  mains  and  £2  500  for  services  they  suggest  that  the 
Council  should  use  their  powers  and  call  upon  the  con- 
.sumers  to  bear  the  whole  cost  of  the  service  lines  which 
are  laid  on  the  consumer's  premises.  We  think  this  is  an 
unwise  step,  for  it  will  hinder  the  development  of  the 
department,  though  it  may  be  necessary  to  impose  restric- 
tions for  a  time.  Exceptional  cases,  where  the  demand  is 
in  the  opinion  of  the  electrical  engineer  likely  to  be 
sufficiently  remunerative  are  to  be  submitted  for  the  con- 
sideration of  the  Electricity  Committee,  but  othei-wise  tlie 
Commissioners'  iiiling  will  be  obeyed. 

Standard  Specifications  for  Electric  Lamps. 

A  NEW  edition  of  the  Bureau  of  Standards  Circular 
(No.  13),  entitled  "  Standard  Specifications  for  Large 
Incandescent   Electric  Lamps,"    has   recently   been   issued. 


The  Bureau  of  Standards  is  to  be  cougi-atulated  on  their 
activity  in  this  matter — for  it  is  stated  that  the  circular 
has  been  revised  eight  times  since  it  was  introduced  about 
fourteen  years  ago,  and  as  the  new  edition  covers  carbon, 
vacuum  metal  filament  and  gasfilled  metal  filament  lamps, 
it  is  exceptionally  complete.  Interest  attaches  chieflv  to 
the  standard  schedules  of  commercial  ratings  for  gasfilled 
lamps.  These,  like  the  vacuum  lamps,  are  now  assumed 
to  have  a  life  of  1  000  hours,  and  the  1  000  W  gasfilled 
lamps  are  rated  at  196  lumens  (initial)  per  watt.  Such 
lamps  thus  approach  very  close  to  the  "  half  watt  candle- 
power  "  standard.  The  specifications  prescribe  limits  of 
tolerance  in  detail,  and  include  mechanical  and  physical 
inspection  tests.  Doubtless  the  effort  made  in  the  L'nited 
States  to  standardise  voltages  at  110,  115  and  120  V,  and 
220,  230  and  240  V  respectively,  has  materially  contributed 
to  the  improved  and  more  uniform  quality  of  lamps  manu- 
factured. 

Electricity   and   Iron   and 
Steel. 

To-day  we  are  publishing  our  fourth  Iron  and  Steel  issue 
at  what,  we  hope,  is  the  end  of  a  period  of  depression — 
a  period  which,  though  short,  has  been  of  unexampled 
severity.  The  histoi-y  and  causes  of  this  slump  in  trade 
are  general  knowledge,  and  it  is  therefore  unnecessary  to 
dilate  upon  them,  except  to  say  that  they  contain  many 
lessons  for  the  future  guidance  of  electrical  men.  We 
hope  this  guidance  will  not  be  neglected,  especially  a.s 
indications,  upon  which  reliance  may  be  placed,  lead  us 
to  suppose  that  the  worst  is  passed.  Given  a  sane  policy 
and  well-conceived  actions  by  all  parties,  it  should  be 
possible  by  this  time  next  year  to  chronicle  a  much  happier 
state  of  affairs  in  what  is  the  second  most  important 
industry  of  the  country. 

Progress  Stagnating. 

Conditions  in  the  iron  and  steel  industry  during  the  jiast 
year  have  obviously  made  any  wide  extension  of  the 
electric  drive  impossible.  In  fact,  there  has  been  almost 
complete  stagnation,  though,  as  various  articles,  which 
we  publish  on  another  page  of  this  issue,  indicate 
improvement  is  now  noticeable  in  certain  places.  As 
regards  the  employment  of  electric  furnaces,  progress  has 
been  negative.  No  new  furnaces  have  been  installed 
during  the  year,  and  of  those  that  are  in  working  order 
a  large  number  have  been  out  of  use  for  economic  rea.sons. 

In  fact,  the  slump  itself  is  due  to  economic  reasons. 
The  world  wants  iron  and  steel  both  in  the  raw  and  in  the 
finished  states.  So  much  does  it  require  them  that  there 
would  be  demand  enough,  if  the  prices  were  right,  to 
keep  our  furnaces  and  mills  working  night  and  day.  And 
this  statement  applies  with  special  force  to  the  classes  of 
steel  for  which  the  electric  furnace  is  the  best  method  of 
production.  Unfortunately,  in  this  branch  of  the  industrj' 
the  price  of  fuel  has  operated  with  a  doubly  hamiful  effect 
by  forcing  up  both  the  cost  of  raw  material  and  of  the 
electrical  energy  required  for  heating  the  furnaces.  But 
we  are  glad  to  see  that  the  cost  of  the  latter  is  falling, 
though  we  fear  the  fall  will  have  to  be  much  greater  than 
has  yet  been  the  case  before  the  general  restarting  of  the 
'electric  furnaces  available  will  be  poesible. 

Electric  Furnaces  end   Power  Factor. 

From  this  point  of  view,  it  is  unfortunate  that  the 
electric  furnace  is  not  a  good  load.  Its  power  factor  seldom 
averages   50    per   cent.,    and    may   be    much    lower.     This 
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ill  itself  is  likely  to  have  a  retarding  effect  on  the  return 
of  the  tariff  for  this  class  of  load  to  pre-war  standard  at  a 
time  when  it  is  becoming  more  and  more  common  ground 
that  those  causing  low  power  factors  should  be  made  to  pay 
for  the  annoyances  they  produce.  This  power  factor 
problem  is,  indeed,  one  of  some  importance  both  to  those 
who  run  iron  and  steel  works  and  those  who  supply  them 
with  electrical  energy.  Besides  furnaces,  a  large  amount 
of  other  plant,  if  driven  by  a.c.  motors — a  practice  which 
is  coming  increasingly  into  favour — gives  a  low  power 
factor,  though  this  can,  to  some  extent,  be  counteracted 
by  using  over-compounded  synchronous  motors  for  driving 
pumps  and  other  more  or  less  continuously  running 
constant  load  plant. 

The  Justification  of   the  Electric   Drive. 

The  histoiy  of  the  introduction  of  the  electric  drive  into 
iron  and  steel  works  i>  of  a  familiar  character.  After  a 
strenuous  fight  against  conservatism,  vested  interests  and 
genuine  disbelief  in  its  capabilities,  sometimes  assisted  by 
early  failures,  it  has  now,  as  JNIr.  Uothera  say^,  justified  its 
Use  on  the  scores  of  economy,  efficiency,  low  upkeep, 
flexibility  and  i-eliability.  But  to  bring  about  the  further 
developmeut  of  the  electric  drive  in  the  iron  and  steel 
industry  there  are  still  certain  problems  to  be  solved. 
Some  of  these  are  economic.  Should  a  mill  be  designed  for 
large  outputs  of  a  particular  section  and  be  used  for  pro- 
ducing that  section  alone  ?  Or  should  each  mill  be  capable 
of  dealing  with  a  large  range  of  sections  ?  The  first  is  the 
American  and  the  second  the  British  practice.  It  is 
obvious  that  upon  the  policy  chosen  must  depend  the 
design  of  the  electrical  equipment,  and  it  is  therefore  really 
a  matter  which  has  to  be  decided  by  the  iron  and  steel 
manufacturer,  though  the  electrical  engineer  can  help  in 
obtaining  the  result  by  pointing  out  the  advantages  and 
disadvantages  of  each  method  in  particular  cases.  In 
general,  it  may  be  said  that  American  practice  calls  for 
larger-sized  motors;  but  this  is  no  drawback,  as  it  is  satis- 
factory to  learn  that  motors  of  an  output  exceeding  those 
so  far  called  for  can  be  built,  large  though  these  are. 

The  Accurate  Measurement  of   Power. 

It  seems  clear  that  economy  of  production  depends  to  a 
large  extent  on  the  answer  given  to  these  questions.  The 
electric  drive,  among  other  things,  has  made  possible  the 
accurate  measurement  of  the  power  used  in  the  various 
rolling  processes.  For  electrical  reasons,  if  for  no  others, 
it  is  axiomatic  that  the  mill  must  be  so  employed  that  over 
a  period  of  weeks  the  motor  is  operating  at  the  highest 
possible  efficiency,  i.e.,  it  is  not  being  run  light  unduly  or 
shut  down  for  lengthy  periods. 

A  Variety  of  Electrical  Applications. 

These  statements  apply,  though  perhaps  in  a  less 
degree,  to  the  other  electrical  equipment  which  is  now 
finding  an  increasing  place  in  iron  and  .steel  works.  It 
may  be  justly  said  that  no  industry  offers  such  a  variety 
of  methods  of  using  electricity  as  does  the  iron  and  steel 
industry.  It  comprises  not  only  the  huge  and  special 
equipment  for  operating  the  rolling  mills  themselves,  but 
the  employment  of  other  large  motors  for  cogging  mills, 
hoists,  cranes  and  chargers,  smaller  motors  for  a  variety  of 
uses,  and  last,  but  not  least,  magnets  for  handling  the 
material,  especially  in  the  hot  state.  How  far  this  last 
application  is  now  in  practical  use,  and  how  gi-eat  are  the 
economic  advantages  of  its  employment,  is  obvious  from  an 
article  on  the  very  ingenious  system  of  magnets  which  has 


been  installed  at  Dorman,  Long  &  Company's  works  at 
Kedcar  by  the  General  Electric  Company  that  appears  on 
another  page  of  this  issue.  These  magnets,  it  will  be  seein, 
not  only  cut  down  the  amount  of  labour  which  is  required  for 
handling  a  particular  quantity  of  material — labour  which  is 
inefficient  because  it  can  only  be  employed  at  intei-vals — 
but  increase  the  amount  of  material  which  can  be  handletl 
in  a  given  time.  Vei-y  little  seems  to  have  been  written  on 
the  technicalities  of  the  design  of  this  apparatus,  and  it 
would  be  interesting  to  have  some  information  on  the 
subject. 

The   D.C.  V.  .\.C.   Discussion  Aj^ain. 

It  is  a])parent  that  the  old  discussion  on  the  relative 
merits  of  direct  and  alternating  cuiTeut  for  industrial 
jmrposes  may  crop  up  in  a  new  form  in  connection  with  the 
employment  of  electricitv  in  iron  and  steel  works.  The 
argument  may  be  briefly  stated  thus :  The  undoubted 
advantages  of  the  d.c.  motor  for  most  purposes,  especially 
where  variable  speed  is  required,  is  admitted.  On  the 
other  hand,  iron  and  steel  works  usually  receive  at  least  a 
portion  of  their  energy  from  public  supply  mains  on  a  high- 
tension  multiphase  system,  and  if  the  h.t.  alternating 
current  motor  could  be  used  it  would  be  advantageous  to 
do  so  owing  to  the  saving  on  copper,  transformers-  and  con- 
verting plant.  That  is  as  far  as  the  matter  can  be  taken 
at  present.  As  !Mr.  Rother.^  says,  the  spheres  of  the  two 
classes  of  machinery  are  well  defined,  and  the  circumstances 
of  the  particular  drive  determine  the  type  of  machine  to 
be  adopted.  So  that  there  is  room  for  all,  unlesis  someone 
invents  a  three-phase  commutator  motor  with  the  character- 
istics of  the  d.c.  motor. 

The   Economic  Use  of  Waste  Gas. 

In  any  discussion  on  the  applications  of-  the  electrical 
drive  to  the  iron  and  steel  industry  one  important  point 
mu.st  not  be  overlooked.  The  process  of  manufacture  in 
that  industry  generates  gas  in  considerable  quantities. 
This  gas  can  be  efficiently  used  in  gas  engines  with  certain 
precautions  and  rather  less  efficiently  under  boilers.  It 
has  been  so  used  in  gas  engines  on  the  Continent  for  a 
con.siderable  time.  The  information  given  by  Mr. 
DoMBRAiN  in  the  article  which  appears  on  another  page  of 
this  issue  is  sufficient  guarantee  of  that.  In  this  country 
it  seems  to  have  been  unaccountably  neglected.  But  the 
proper  utilisation  of  waste  gas  is  a  matter  which  .should 
receive  attention  in  these  days,  and  gas-engine  manu- 
facturers should  strain  eveiy  effort  to  construct  engines  in 
large  units  suitable  for  the  purpose. 

We  hasten  to  add  that  we  do  not,  of  course,  advocate 
these  engines  should  drive  plant  direct.  They  should  be 
used  for  driving  generators,  which,  in  their  turn,  could  be 
successfully  linked  into  the  sujiply  system  in  the  way  that 
has  long  been  done  with  exhaust  steam  turbines  on  the 
North-East  Coast. 

Three  Things  Necessary. 

We  have  said  that  a  reduction  in  the  price  of  iron  and 
steel  would  mean  at  once  a  great  and,  in  future,  an  ever- 
increa.sing  demand.  To  bring  about  that  price  reduction 
the  iron  and  steel  industry  might  well  turn  its  attention 
to  three  things :  The  increasing  use  of  the  electric  drive,  nob 
the  least  that,  it  allows  the  cost  of  each  process  to  be 
accurately  ascertained,  a  consideration  of  the  further  use 
of  the  gas  engine  in  conjunction  with  the  electric  drive  and 
the  public  supply  system,  and  the  possibility  of  a  further 
employment  of  the  electric  furnace  in  turning  out  high- 
grade  products.  All  these  are  worth  considering  from 
every  ]ioiiit  of  view. 
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The  title  of  this  article  has  been  suggested  by  the  Editor, 
and  its  answer  properly  lies  iu  the  realms  of  prophecy, 
which  is  dangerous  couutiy  at  any  time,  and  especially  at- 
a  moment  wheu  trade  conditions  are  such  that  the  steel 
and  metal  industry,  as  a  whole,  is  itself  uncertain  as  to 
what  the  future  may  hold. 

Claims  Justified. 

Taking  the  title  to  cover  only  the  question  as  to  whether 
the  motor-driven  mill  has  been  sufficiently  satisfactory  in 
the  past  to  ensure  a  continuance  of  this  form  of  drive  in 
the  futin-e,  the  answer  is  emjjhatically  that  such  is  the 
case,  and  no  instance  is  known  of  a  motor  being  replaced 
by  any  other  form  of  drive.  Past  experience  has  shown 
that  the  claims  made  for  the  electric  drive  on  the  score  of 
economy,  efficiency,  low  ujjkeep,  flexibility  and  reliability 
have  been  fully  justified.  If,  on  the  other  hand,  the 
development  of  the  drive  iu  the  future  is  to  be  considered_ 
as  coming  within  the  scope  of  the  title,  this  raises  con- 
siderations of  which  many  lie  outside  the  province  of  the 
electrical  engineer  and  appertain  to  the  requirements  and 
problems  of  the  st«el  and  metal  trades. 

Comparison   oi    Manufacturing    Methods. 

The  chief  of  these  from  the  rolling  mill  point  of  view  is 
the  question  of  output.  American  practice  is  to  allocate 
orders  for  a  few  similar  sections  to  a  particular  mill,  with 
the  result  that  they  can  keep  the  mill  running  for  long 
periods  without  changing  rolls  and  obtain  very  high  out- 
puts. British  practice  has  generally  been  to  deal  with  a 
large  range  of  sections  in  what  is  called  "  merchant  "  mills, 
and  with  .small  orders  and  frequent  roll  changes  the  outptit 
ha.s  been  considerably  restricted. 

In  periods  of  good  trade  the  American  method  has  the 
advantage  of  cheaper  output,  but  before  it  cotild  be 
adopted  in  this  country  it  would  entail  a,  considerable  re- 
grou])ing  and  reorganisation  of  the  steel  and  metal 
industries,  so  that  certain  classes  of  work  would  flow  to 
pre-determined  mills.  On  the  other  hand,  in  periods  of 
bad  trade  it  is  impossible  to  keep  a  mill  designed  for  large 
outputs  in  operation,  with  the  re.^ult  that  what  orders  there 
are  available  are  taken  by  mills  working  on  the  British 
lines,  which  so  can  continue  to  work.  The  issue  of  these 
alternatives  is  still  in  doubt,  and  the  decision  will  largely 
affect  the  mill  motor  of  tlie  future.  An  example  of  the 
difference  in  power  required  for  the  two  alternatives  will 
make  this  plain. 

The    Difficulties    of   Prophecy. 

In  the  ca,se  of  a  wire  rod  mill,  of  which  the  older  form 
is  of  the  "  looping  "  type  dealing  with  an  output  of,  say, 
3  to  4  tons  per  hour,  motors  with  a  total  horse-power  of 
less  than  1  000  h.p.  would  be  required,  either  one  or  two 
motors  forming  the  drive.  If  a  large  output  continuous 
wire  rod  mill,  is  installed  to  deal  with  9  to  10  tons  per 
hour  a  power  of  3  000  h.p.  to  4  000  h.p.  would  be  necessaiy, 
made  up  in  two  or  pos.sibly  three  units.  Probably  the 
looping  mill  would  be  utilised  for  dealing  with  a  wider 
range  of  sections  than  the  continuous  mill,  and,  in  addition 
to  the  difference  in  power,  would  require  a  greater  speed 
range  than  in  the  case  of  the  latter,  which  in  turn  may 
influence  the  type  of  motor  installed.  Again,  in  the  ca.se 
of  a  cogging  mill  of  36  in.  to  40  in.  diameter,  American 
practice  would  provide  a  reversing  motor  with  a  peak 
horse-power  of  24  000  h.p.,  and  would  expect  outjjuts  of 
billets  or  blooms  of  180  tons  per  hour,  or  over.  A  .similar 
mill  in  this  countiy  would  probably  be  fitted  with  a  motor 
having  a  peak  power  of  from  12  000  h.p.  to  I.t  000  h.p., 
and  the  output  would  range  up  to  a  maximum  of  80  to 
90  tons  per  hour.  It  is  difficult,  therefore,  to  foreca.st  the 
future  size  of  the  motor  foi-  an  electrically-driven  mill,  but 
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the  electrical  industry  is  prepared  to  supply  a  motor  of  any 
power  which  may  be  called  for,  and,  in  fact,  is  in  a  position 
to  deal  with  powers  considerably  in  excess  of  anything 
that  up  to  the  present  the  mills  have  been  able  to  absorb. 

Cost    of   Production    and  the    Electric    Drive. 

In  last  year's  Iron  and  Steel  Number  of  The 
Electhician  the  general  trend  of  English  rolling  mill 
practice  wa,s  given  under  tlie  heading  of  "  Notes  on 
Rolling  Mill  Drives,"  and  nothing  has  transjured  .since  that 
date  to  modify  the  views  then  put  forward  ;  but  the  trade 
conditions  which  at  present  exist  are  causing  special  atten- 
tion to  be  paid  to  the  cost  of  production,  and  this  has  a 
reaction  on  tlie  motor  drive. 

In  early  steam  engine  practice,  when  actual  data  on  the 
power  taken  to  roll  the  various  sections  was  scanty,  the 
size  of  engine  adopted  was  largely  empirical,  and  numerous 
instances  are  to  be  met  with  in  the  country  where  the 
original  engine  has  been  found  to  be  too  small  and  extra 
cylinders  have  been  added  or  a  higher  steam  pressure 
adopted  to  give  the  required  output..  Since  the  intro- 
duction of  the  electric  drive  many  years  ago  data  with 
regard  tO'  the  actual  power  required  to  roll  has  been 
accumulating  rapidly,  and  it  is  now  possible  to  instal  a 
motor  of  the  correct  power  for  dealing  with  any  particular 
class  of  work,  and  the  margin  which  used  to  be  allowed 
to  meet  eventualities  can  be  cut  down  to  a  minimum. 

Uneconomical    Methods. 

The  cost  of  the  drive  is  consequently  reduced  to  a 
minimum,  but  it  carries  with  it  the  necessity  on  the  part 
of  the  mill  manager  of  fixing  definitely  the  limiting  sizes 
of  material  which  he  proposes  to  roll.  This  limit  existed 
in  the  older  days,  owing  to  failure  of  the  particular  steam 
engine  to  deal  with  more  than  a  certain  size  of  product; 
but  there  has  been  a  distinct  tendency  to  assume  that  a 
motor  should  be  able  to  deal  with  any  range  of  products 
which  can  be  rolled  by  the  mill  to  which  it  is  coupled,  and 
the  size  of  motor  adopted  has  accordingly  been  chosen  to 
meet  the  heaviest  possible  condition,  which  may  occur  only 
at  very  rare  intervals,  with  the  result  that,  for  the  general 
run  of  material,  the  motor  has  been  over-powered,  and  has 
thus  worked  at  a  lower  efficiency  and  has  been  more  costly 
than  i^  I'eally  necessary. 

It  becomes  increasingly  the  function  of  the  motx)r  manu- 
facturer to  pouiti  out  to  an  intending  customer  features 
which  affect  the  size  of  the  motor  drive,  and  to  work  in 
conjunction  with  him  in  such  a  way  that  detrimental 
factors  are  avoided.  These  features  can  be  briefly  stated 
as  the  output  required,  the  size  of  section  to  be  rolled, 
methods  of  rolling  and  number  of  pa.sses  taken,  i.e.,  the 
draughting.* 

Increase    in    the    Efficiency    of   Generation. 

That  a  successful  future  of  the  electrically-driven  mill 
is  assured  follows,  apart  from  its  inherent  advantages,  from 
the  great  advance  that  has  been  made  in  the  efficiency  of 
power  generation  .since  the  earlier  installations.  In  1906, 
when  motor-driven  rolling  mills  were  in  their  infancy,  the 
mawximum  size  of  generating  unit  constrtictetl  at  3  000  revs, 
was,  aj)i>roximately,  1  500  k"\V,  and  the  steam  oomsumption 
])er  kW  hour  wa.%  roughly,  17  lbs.  Seven  years  later,  in 
1913,  the  maximum  size  of  unit  had  increased  to  3  000  kW 
at  3  000  revs.,  and  the  .steam  constnnption  had  been  reduced 
to' about  13  5  lbs.  To-day  the  maximum  size  of  unit  at 
3  000  revs,  is  12  500  kW,  and  a  steam  consumption  of 
10  25  lbs.  can  be  anticipated.     The  cost  of  generation,  based 

*  The  influence  of  these  various  features  are  discussed  in  a  Paper 
by  the  author,  which  ap^>cais  in  the  "  English  Electric  .Touriial  " 
for  October. 
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on  the  coal  cou^umiition,  has  cousequently  been  reduced  to 
about  60  per  cent,  of  what  it  was  iu  1907.* 

The  coucentratiou  of  power  geueratiou  into  central 
.stations,  with  units  of  30  000  to  50  000  kW  runiiiug  at 
slower  speeds  than  3  000  revs,  per  min.,  but  with  equal 
steam  consumptions  gives,  in  addition  to  the  above 
reduction  on  coal  consumption,  a  very  considerable  saving 
on  the  capital  cost  per  kW  generated,  and  makes  it 
possible  to  sell  power  at  a  price  which,  except  in  a  few 
special  instances,  renders  the  maintenance  of  small, 
inefficient  steam-engine  drives  for  individual  mills 
unthinkable. 

The  InHuence  of  Power  Factor. 
The  question  of  power  generation  brings  forward  another 
point  in  connection  with  the  electrical  drive  which  will 
require  increasing  attention  in  the  future,  and  that  is  the 
power  factor  of  the  load.  Until  recently  not  much  stress 
has  been  laid  by  the  power  companies  on  this  feature,  but 
with  increased  length  of  transmission  lines  and  heavy 
loading  up  of  cables  every  effort  has  to  be  made  to  reduce 
the  wattless  component  of  the  current,  and  in  most 
instances  to-day  when  a  contract  is  entered  into,  a  stringent 
clause  is  added  with  regard  to  the  average  overall  power 
factor  of  the  plant.  Owing  to  the  nature  of  a  rolling  mill 
load,  the  average  power  demand,  in  most  cases,  lies  very 
considerably  below  the  normal  horse-power  of  the  motor,  as 
this  latter  is  generally  determined  by  the  momentary 
overload  required  rather  than  from  the  heating  values  of 
the  load.  In  the  case  of  an  induction  motor  drive  the 
resulting  power  factor  is  necessarily  low,  and  unless  some 
definite  means  of  improvement  are  employed'  an  average  in 
excess  of  07  is  not  likely  to  be  obtained.  This  is  consider- 
ably lower  than  meets,  the  views  of  the  power  companies, 
with  the  result  that  special  apparatus  is  being  increasingly 
installed  to  bring  this  value  to  the  neighbourhood  of  0-9,  and 
there  is  little  doubt  that  some  provision  of  this  nature  will 
be  obligatoi-y  in  the  future. 

One  of  the  simplest  methods  is  the  supply  of  a 
synchronous  machine,  either  running  idly  or  driving  a 
generator  for  power  purposes,  by  which  a  leading  cuiTent 
can  be  taken.  Alternatively,  a  drive  on  the  "  Kramer  " 
or  '■  Scherbius  "  system  allows  of  power  factor  con-ection, 
in  addition  to  speed  regulation,  whilst  condensers  and 
oscillating  phase  advancers  are  coming  increasingly  into 
favour. 

There  has  been  some  tendency  on  the  part  of  the  power 
companies  to  call  for  a.  load  of  high-power  factor  without 
offering  any  advantage  on  the  price  of  power  purchased  ; 
but,  taking  into  consideration  the  fact  that  the  capital  cost 
of  the  drive  is  increased  by  the  necessary  special  apparatus, 
there  should  justly  be  some  allowance  on  the  cost  charged 
for  power,  iu  view  of  the  advantages  which  accrue  to  the 
power  station. 

The  Chance  for  the  Gas  Engine. 

One  of  the  most  interesting  decisions  of  the  future  will 
be  the  use  made  of  the  available  gas  from  blast  furnaces 
and  coke  ovens  in  a  large  steel  works.  This  will  affect  the 
form  of  power  generation  rather  than  the  type  of  the  rolling 
mill  drive,  but  it  can  perhaps  be  touched  ou,  as  any  factor 
which  affects  the  cost  of  generation  also  affects  the  rate  at 
which  the  electric  drive  is  adopted.  There  has  been  a 
vei-y  considerable  prejudice  in  tlus  country  against  the  use 
of  gas  engines  for  power  generation,  partly  owing  to  their 
high  capital  cost,  partly  to  the  heavy  upkeep  charges  and 
partly  to  the  somewhat  low  maximum  horse-power  for 
which  the  gas  engines  have,  up  to  the  present,  been  con- 
structed. Excluding  any  consideration  of  a  gas  turbine  (to 
the  development  of  which  we  are  all  looking  foi-ward),  the 
necessity  for  full  utilisation  of  available  power  would  seem 
to  render  imperative  the  increasing  use  of  gas  engines.  As 
is  well  .know-u,  at  least  twice  the  power  is  available  from 
the  gas  when  burnt  in  gas  engines  to  that  available  in 
steam  turbines  when  the  gas  is  burnt  under  boilers,  and 

*  This  is  speaking  relatively ;  actually,  of  course,  owing  to 
increased  prices,  the  cost  of  generation  is  higher  to-day. 


this,  taken  in  conjunction  with  the  development  of  the 
cheaper  high-speed  vertical  gas  engine  and  the  better  pro- 
cesses for  gas  cleaning  (dirty  gas  being  one  of  the  most 
fruitful  causes  of  wear  and  teai"),  will  tend  to  remove  the 
objections  hitherto  raised.  It  is  only  by  making  full  use 
of  c'as  available  in  gas  engines  that  sufficient  power  can  be 
generated  to  make  a  steel  works  self-supporting  when  con- 
verting its  full  make  of  iron  into  steel  and  rolling  it  to 
sections.  That  the  disinclination  to  adopt  gas  engines  is 
largely  prejudice  is  shown  by  the  examples  on  the 
Continent.  During  a  recent  visit  to  Alsatian  steel  works 
gas-engine  power  stations  of  90  000  h.p.  and  50  000  h.p. 
total  were  seen,  which  have  been  in  satisfactoiy  operation 
for  many  years.  The  maximum  size  of  generator  was  about 
4  000  kW,  and  the  engines  of  the  slow  speed  horizontal  type. 

AuxUiary  Plant. 

Whilst  digressing  somewhat  from  the  strict  letter  of  the 
title,  the  subject  of  auxiliary  plant  may  be  mentioned. 
Labour-saving  devices  are  coming  more  and  more  to  the 
fore,  and  many  operations  in  a  steel  works  previously 
carried  out  by  hand  labour  are  now  being  done  by 
machineiy.  A  recent  interesting  example  of  this  nature  is 
the  handling  of  plates  for  shearing  purposes,  and  a 
machine  has  been  installed  which,  by  meaais  of  one 
operator,  will  do  the  work  previously  requiring  from 
twelve  to  fourteen  men.  Progress  will  undoubtedly  be 
made  along  these  lines,  and  many  of  the  arduous  tasks  at 
present  done  by  man-power  will  be  undertaken  by 
machinery. 

There  is  no  need  in  the  present  article  to  raise  once  again 
the  relative  advantages  of  direct-current  motors  as  against 
three-pha.'e  motors  for  mill  work.  At  the  moment  the 
si^heres  of  the  two  classes  of  machineiy  are  well  defined,  and 
the  circumstances  of  any  particular  drive  determine  the 
type  of  machine  to  be  adopted.  Whether  a  high-voltage 
d.c.  motor,  such  as  is  now  being  satisfactorily  made  for 
traction  work,  will  ultimately  displace  the  three-phase 
motor,  or  whether  a  three-phase  commutator  motor  will  be 
developed  with  the  characteristics  of  the  d.c.  motor  and 
displace  the  latter,  or  whether  the  existing  d.c.  and  three- 
phase  motors  will  continue  to  be  used  for  many  years,  is  a 
question  on  which  it  is  impossible  to  say  anything  definite, 
and  indications  are  not  sufficient  to  warrant  any  assump- 
■  tion.  From  the  electrical  engineers'  point  of  view,  it  is 
sufficient  to  know  that  no  new  rival  has  appeared,  and  of 
the  fonns  of  drive  now  available  the  electric  motor  steadily 
and  rapidly  gains  ground. 


Ball  Bearings  for  Roller  Mill  Equipment. 

In  spite  of  the  sceptics  it  may  be  said  that,  providing  proper 
selection  is  used,  the  application  of  ball  and  roller  bearings  to  rolling 
mill  plants  presents  no  particular  difficulties  as  regards  capacity^  to 
withstand  the  load.  It  is  in  fact  mainly  a  question  of  designing 
suitable  housing  so  that  adequate  protection  is  provided  against 
dust  and  moisture.  In  some  cases  protection  against  temperature 
is  also  required,  especiaUy  as  the  capacity  of  a  ball  bearmg  dimiai.shes 
as  the  temperature  increases. 

An  interesting  example  of  the  sound  investment  obtained  by 
using  ball  bearings  in  iron  and  steelworks  is  given  by  both  the 
power  driven  and  idler  rollers.  For  these  purpose-s  roller  bearings 
are  somewhat  better  than  ball  bearings,  as  they  provide  the  maximum 
radial  and  thrust  capacitv  in  the  smallest  space,  thereby  enabling 
the  shaft  to  be  mounted  in  the  very  simplest  manner  with  one 
bearing  at  each  end.  In  addition  economies  resulting  from  a 
reduction  in  lubrication  and  maintenance  costs  are  also  possible, 
together  with  the  very  small  amount  of  wear  that  occurs,  all 
advantages  which  are  obtained  by  using  this  class  of  mounting. 

The  same  arguments  apply  equally  to  the  application  of  ball 
bearings  to  hot  saws,  and  to  trunnion  bearings  in  which  latter 
apphcation  ball  bearings  have,  we  understand,  given  every  satis- 
faction at  temperature  up  to  300°F. 

In  addition  it  is  hardly  necessary  to  add  that  such  mill  equipment 
as  motors,  cranes,  and  turntables  are  all  machines  on  which  ball 
bearings  can  be  satisfactorily  employed,  and  that  the  mill  engineer 
who  wishes  to  obtain  a  maximum  efficiency  tliroughout  his  equip- 
ment cannot  do  better  than  to  considei-  tliis  aspect  of  the  subject 
when  slackness  in  trade  makes  plant  oveihaul  both  possible  and 
advantageous. 


034. 


The  Electrician — Xovetuber  i8,   192 1 

The    Coal    Strike    and    the    Development    of    the    Use   of 
Electricity  in  the  Iron  and  Steel  Industry. 


By     A.     DAVIDSON 


There  can  be  uo  doubt  as  to  the  war  having  been 
responsible  for  an  enormously  increased  demand  for 
electrical  equipment  for  many  purposes,  amongst  which 
the  iron  and  steel  making  industry  is  by  no  means  the 
least.  Extensive  additions  to  old  and  the  installation 
of  a  gi-eat  many  new  plants  were  undertaken,  the  primai-y 
object  being  to  meet  the  abnormal  demand  for  special 
materials,  created  by  the  war.  In  those  days  maximum 
output  was  the  watchword — cost  of  production  being  a 
secondary  consideration.  To-day  we  are  faced  with  a 
reversal  of  these  conditions,  that  is  to  say,  cost  of 
production  has  become  of  primary  im])ortance. 

During  the  war  period  I  fear  many  extravagant  habits 
were  contracted,  which  we  have  since  found  very  difficult 
to  discard,  but  discarded  they  must  be,  and  every  possible 
avenue  of  economy  must  be  explored  if  we  are  to  be  able 
to  com])ete  iu  the  markets  of  the  world. 

The    Necessity    of    Electrical    Applications. 

Perhaps  at  no  other  period  of  our  history,  when  just 
after  the  great  coal  strike,  disa.strous  alike  to  capital  and 
labour,  and  still  confronted  as  we  are  with  labour  unrest  on 
every  hand,  was  it  so  essential  for  manufacturers  to  see  that 
every  possible  advantage  is  taken  of  improved  electrical 
and  mechanical  methods  and  appliances  for  the  elimina- 
tion of  inefficiences,  whether  in  plant  or  labour. 

There  are  still  many  sources  of  power  lying  dormant  in  the 
shape  of  so-called  "  waste,"  whether  it  be  in  blast  furnace 
gas,  exhaust  steam,  or  surplus  live  steam — whilst  much  of 
the  electrical  energy  necessai-y  for  the  running  of  iron  and 
steel  works  is  being  obtained  from  live  coal,  or  bought  at 
extravagant  prices  from  some  outside  source.  Imagine  an 
average  steel  works  requirements  of,  say,  20  000  000  kWh 
per  annum,  and  it  will  not  be  hard  to  conceive  what 
enonnous  economies  might  be  made  by  the  utilisation  of 
energy  which  is  at  present  being  wasted.  Or  again,  take 
the  case  of  live  roller  gear  and  similar  auxiliaries  in  rolling 
mills  being  driven  by  small  steam  engines,  using  at  lesust 
501b.  of  steam  per  1  h.p. — can  a  greater  extrava- 
gance be  imagined? — and  yet  there  are  some  works  (for- 
tunately not  many)  where  such  conditions  exist  to-day  ! 
Coal    Cosft    and    Generation. 

In  some  works  generating  stations,  where  nothing  in  the 
shape  of  so-called  "  waste  "  heat  is  available  and  live  coal 
has  to  be  used  for  steam  raising  purposes,  it  is  staggering  to 
compare  the  coal  cost  per  unit  to-day  with  the  costs,  say, 
ten  years  ago,  and  as  the  great  proportion  of  the  total  cost 
per  unit  of  such  stations  is  the  cost  for  coal,  it  must  be 
apparent  to  all  how  very  necessary  it  is  that  every  economy 
is  made  use  of,  and  it  is  surprising  what  improvements  in 
this  line  can  sometimes  be  effected.  Long  lines  of  steam 
piping  almost  devoid  of  lagging,  condensers  allowed  to 
get  too  dirty,  with  consequent  loss  of  vacuum,  faulty  steam 
traps,  &c. — all  tend  to  increase  the  coal  consumption,  and 
with  coal  at  to-day's  prices  seriously  to  increase  the  co.st  per 
unit  generated. 

Saving    Transformers. 

When  alternating  current  is  employed  at  the  works,  this 
is  generally  generated,  or  .supplied,  at  3  000  to  6  000  V, 
and  tor  many  of  the  drives,  such  as  condenser  auxiliaries, 
air  compr6s.sors,  hydraulic  and  other  pumps,  &c.,  employing 
motors  of,  say,  70  h.p.  and  upwards,  it  is  good  practice  to 
have  such  motors  wound  for  taking  the  high  voltage  supply 
direct,  and  thus  save  on  transformers  and  heavy  copper 
lines.  Speaking  from  practical  experience  the  writer  can 
assure  his  readers  that  the  upkeep  of  such  motors  is  practi- 
cally no  more  than  in  cases  where  lower  pres.sures  are  used. 
Of  course,  in  using  high  pressure  motors  the  housing  con- 
ditions must  be  given  more  careful  attention. 
Lifting  and  Transporting  Magnets, 

Too  much  stress  cannot  be  laid  on  the  necessity  of 
utilising   magnets   to   the   fullest    degree.         IMagnets  are 


enormous  money  savers,  whether  it  be  for  handling  pig 
iron,  scrap,  plates,  &c.,  for  filling  melting  shop  charging 
boxes,  or  for  duty  at  the  scrap  breaking  plant.  The 
economy  gained  over  any  other  method  of  handling  is  most 
marked. 

Control    of    Reversing    \.'ot3rs. 

The  control  of  steel  mill  reveising  motors  has  been  the 
subject  of  much  investigation  during  the  past  few  years. 
For  mill  auxiliaries — generally  operated  by  boys,  hand 
control  is  now  out  of  the  question,  not  only  owing  to  the 
waste  of  power,  but  more  particularly  owing  to  the 
enormous  wear  and  tear  to  both  the  electrical  and 
mechanical  apparatus.  The  damage  to  pinions  and  shafts 
alone  makes  the  use  of  these  hand  gears,  when  under  the 
control  of  irresjjonsible  boys,  absolutely  prohibitive.  The 
cuiTent  limiting  contactor  type  of  control  for  both  a.c.  and 
d.c.  types  has  proved  very  satisfactory,  while  for  a.c. 
work  eddy-current  controls  will  be  found,  for  many 
purposes,  to  give  excellenti  sei-vice.  Where  the  contactor 
type  is  employed  it  will  be  found  good  practice  to  have 
the  apparatus  in  groups  wherever  possible,  housed  in  special 
buildings,  where  protection,  as  far  as  possible,  can  be 
obtained  against  dampness,  metallic  dust,  &c.  If  the  eddy- 
current  type  of  control  is  uted,  then  the  best  practice  is  to 
instal  the  equipment  as  near  the  motor  as  possible,  in 
which  case  only  short  leads  to  bridge  over  between  the 
motor  slip  ring  and  starter  are  necessary. 

Cranes,  chargers,  &c.,  do  not  as  a  rale  allow  for  sufficient 
space  for  the  introduction  of  contactor  gears  for  all 
motions.  Continual  vibration  and  shocks  are  also 
very  harmful  to  such  gears.  It  can,  however,  be 
often  arranged  to  have  contactors  for  the  higher 
powered  motors,  say,  main  hoist  and  long  travel 
motions  on  heavy  duty  overhead  cranes.  The  writer  has 
recently  been  interested  in  applying  some  contactor  gears 
to  every-day  quick  type  of  steel  stock  bay  cranes — paTticu- 
larly  on  the  long  travel  gears.  The  contactors  in  question 
leplaced  high-class  hand  controls,  and  the  improvement'  is 
extremely  marked,  for  not  only  is  the  acceleration  decidedly 
improved,  and  wear  and  tear  reduced  to  a  minimum,  but 
the  danger  of  lunniug  into  adjacent  cranes  is  considerably 
reduced.  Eddy  current  controls  are  not  suitable  for  this 
class  of  work  owing  to  the  difficulty  of  speed  regulation. 
Power    Factor    Improvement. 

Many  large  works  are  almost  entirely  equipped  with 
alternating  current  machinei'y,  and  in  some  cases  where 
the  electrical  load  is  made  up  to  a  great  extent  of  inter- 
mittent reversing  slip  ring  motors,  the  power  factor 
becomes  a  serious  question ;  a  power  factor  as  low  as  0'6 
being  found  at  some  such  works,  and  it  is  often  surprising 
what  economies  could  be  obtained  at  no  great  initial  outlay 
by  the  introduction  of  some  form  of  power  factor  improve- 
ment. This  may  be  obtained  by  the  use  of  static  con- 
densers, preferably  fixed  at  outlying  points.  These  not 
only  relieve  the  generators,  but  also  the  step-down  trans- 
formers, cables,  switchgear,  &c.,  or  one  or  two  large 
synchronous  motors  might  be  used  for  driving  pumps,  fans, 
&c.,  with  excellent  results.  Rotary  condensers  fixed  in  the 
power  station  also  give  good  results,  but  in  this  case  only 
the  generators  are  relieved.  I  venture  to  suggest  that  in 
many  instances  the  capital  expenditure  necessary  to  in- 
crease the  power  factor,  say,  15  to  20  per  cent,  will  be 
repaid,  owing  to  the  extra  efficiency  obt-ained,  in  the  first 
12  months  of  working. 

Motors  and  Auxiliary  Drives. 
.  It  has  been  found  wasteful  to  drive  rolling  mill  auxiliaries 
by  the  standard  commercial  type  of  motor,  for,  by  so  doing, 
not  only  is  the  repair  account  unduly  high,  but  the  loss  of 
output,  owing  to  repeated  stoppages,  is  serious.  Motors 
for  these  purposes  must  be  of  robust  design,  both 
mechanically  and  electrically.  All  motors  should  be 
arranged  with   split-end   covers,   bearings,   &c.,   the   frames 
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for  both  a.e.  and  d.c.  mobors  being  also  split  for  all 
sizes  of,  say,  30  h.p.  and  upwards.  This  splitting  is  of 
the  utmost  importance  in  obtaining  economy,  for  the  motors 
in  many  cases  are  buried  away  under  the  mill  floor  plates. 
or  in  other  equally  inaccessible  positions,  fixed  on  charging 
cranes  and  similar  machines;  and,  in  many  cases,  with  only 
a  bearing  to  change  should  the  motor  be  of  the  unsplit  type, 
riggers  and  fitters  have  to  be  employed  to  lift  it,  with- 
draw the  coupling  or  pinion  (which  is  never  put  on  right 
again),  and,  after  hours  of  labour  and  loss  of  output,  the 
repair  is  carried  out,  whereas  with  split  designs  the  elec- 
trical mechanic  and  his  assistant  might  have  done  all  that 
was  necessary  in  half  an  hour. 

Development    of    the    A.C,    Short-Circuited    Motor. 

Considerable  progress  has  now  been  made  towards  the 
development  of  the  special  short-circuited  type  of  a.c. 
motor  suitable  for  operating  live  rolls,  skids,  &c.  In  this 
case  not  only  are  all  the  rotor  starters  eliminated,  but  the 
most  simple  and  reliable  of  all  motors  is  employed,  and  slip 
rings  and  commutators,  two  of  the  chief  sources  of  trouble, 
are  entirely  eliminated. 

For  most  continuous  duties  in  a  steelworks,  such  as  those 
to  be  found  in  the  machine  and  lath©  shops,  stockyards,  fans, 
pumps,  &c.,  it  will  generally  be  found  that  the  standard 
commercial  type  of  motor  will  fill  all  requirements.  As  the 
result  of  long  experience,  the  writer  cannot  too  strongly 
emphasise  the  absolute  necessity  of  keeping  down  to  a 
minimum  the  number  and  types  of  motors  used,  so  as  to 
reduce  to  a  minimum  the  spares  necessary.  This  necessity 
is  equally  apparent  on  the  mechanical  side  with  regard  to 
standardised  couplings,  pinions,  &c. 

The    Selection    of    Cables. 

As  cables  for  mill  auxiliaries,  chargers,  cranes,  &c.,  are 
often  subject  to  great  heat  as  well  as  to  mechanical  damage, 
special  attention  should  be  given  to  this  part  of  the  in- 
stallation. After  exhaustive  trials  the  writer  finds  the 
best  method  is  to  employ  single  or  multi-oore  V.I.R.  wire- 
annoui^ed  cables  for  leads  between  the  live  rolls,  motors 
and  controllers ;  and  for  chargers,  &c. ,  where  excessive  heat 
as  well  as  mechanical  damage  has  to  be  guarded  against, 
the  best  material  to  use  is  some  form  of  steel  braided 
flexible  covering,  the  insulation  being  asbestos  or  some 
other  heat-resisting  material. 

Large  iron  and  steel  works  are  nowadays  a  veritable 
network  of  cables  and  wires  (underground  and  overhead), 
and  considerable  economies  can  be  efEected  by  ensuring 
that  the  correct  section  of  copper  and  quality  of  cable  is 
employed.  In  this  connection  it  must  be  remembered 
that  the  user  is  not  the  buyer.  Hence  he  is  not  always  as 
cai-eful  as  he  might  be  in  selecting  the  size  and  class  of 
cable  necessary  for  the  works,  and  he  forgets  that  what  may 
be  essential  in  the  one  case  is  extravagant  in  another. 

As  many  §teel  mills  are  now  entirely  electrically  driven, 
any  failure  of  the  electrical  equipment  means  a  serious 
loss.  Not  merely  for  the  actual  cost  of  the  repair  itself, 
but  owing  to  the  consequential  damage  caused  by  the 
stoppage  of  rolling  operations.  To  reduce  such  stoppages 
to  a  minimum  it  is  absolutely  necessary  that  reasonable 
replacements  and  materials  be  on  sit©,  so  that  the  rejsair 
may  be  expeditiously  effected  by  the  works  electrical  staff. 

Signalling    Systems. 

A  works  electrical  department  has  many  special 
opportunities  of  affecting  apparently  small  economies,  which 
may  in  the  aggregate  amount  to  very  substantial  yearly 
savings.  Take  as  an  example  the  introduction  of  a  simple 
telephone  or  system  of  electric  disc  signals  as  a  substitute 
for  the  numerous  boys  who  are  employed  as  messengers 
between  melting  shops  and  rolling  mills,  heaters  and 
rollers,  stocktakers  and  shearmen,  &c.  Such  a  change, 
which  can  be  made  at  a  trifling  cost,  would  effect  a  con- 
siderable saving,  and  in  addition  provide  an  infinitely 
safer  means  of  transmission  of  information. 
Co-operation    Essential. 

It  is  obvious  that  the  maximum  maintenance  economy 
can   only   be  obtained   where   there   is  whole-hearted    co- 


operation between  the  electrical  and  mechanical  sections 
of  the  organisation ;  that  is  where  each  realises  his 
dependence  upon  the  other.  It  is  generally  admitted 
that  in  the  past  a  very  arbitrary  line  of  demarcation  has 
been  drawn  between  them.  Most  of  us  have  experienced 
the  actual  stoppage,  or  delay  of  a  repair,  pending  a  settle- 
ment as  to  just  how  far  one  Trade  Union  or  class  of  labour 
would  go  on  a  given  piece  cf  work.  It  ought  to  be  realised 
that  in  such  a  case  an  employer's  loss  is  not  confined  to 
the  delay  in  effecting  the  repair  of  the  particular  piece  of 
work  in  hand,  but  embraces  the  consequential  loss  of 
reduced  output.  It  will  then  be  seen  how  essential  it  is 
that  all  such  difficulties  are  removed,  if  we  are  to  get  the 
best  results  from  our  plant.  In  selecting  chargemen  and 
foremen,  those  responsible  shotild  endeavour  to  secure  men 
pos,sessing  tact  as  well  as  the  necessary  ability  for  their 
position,  because  in  practice  it  will  be  found  that  many 
such  little  troubles  as  are  outline<l  above  can  be  avoided 
by  a  judicious  haiulling  of  the  men. 

The    Electrical    Repair   Shop. 

During  recent  years  a  more  generous  appreciation  has 
been  shown  of  the  needs  for  an  up-to-date  electincal  repair 
shop.  Whereas  we  used  to  find  a  corner  of  the  fitting  shop 
or  an  outbuilding  allocated  to  the  electrician,  in  modem 
plants  we  now  see  good  shops,  well  lighted  and  ventilated, 
with  their  own  electrical  and  tool  stores  adjoining,  com- 
pletely equipped  with  cranes  and  necessary  tools,  thus 
enabling  all  necessai-y  repairs  to  be  cari-ied  out,  and  such 
new  parts  prepared  as  in  the  old  days  had  to  be 
requisitioned  from  the  general  engineering  shops,  thus 
involving  loss  of  time  and  often  friction.  Such  shops,  if 
well  manned  and  staffed  with  capable  foremen  and  .store- 
men,  can  and  do  effect  great  economy,  having  in  mind  the 
value  cf  the  materials  handled  therein. 

General. 

It  may  be  that  in  the  past  our  works  electrical  engineers, 
unlike  electrical  contractors,  paid  by  results,  have  been 
satisfied  with  the  knowledge  that  they  were  keeping  all 
wheels  turning,  the  question  of  cost  being  more  or  less  a 
closed  book.  This  is  no  longer  the  case  :  electrical  matters 
now  play  a  veiy  prominent  part  in  the  manufacturing 
costs  of  a  modern  steelworks,  and  with  the  shortened  hours 
of  labour,  high  wages,  and  cost  of  materials,  it  behoves  the 
works  electrical  engineer  to  watch  every  point,  and 
economise  wherever  possible.  He  should  keep  a  careful 
record  of  all  generating  co?t=,  monthly  stores,  &c.  If 
his  mills  are  electrically  driven,  he  should  note  the  con- 
sumption in  units  per  ton  rolled ;  in  this  latter  case  it  is 
suiijrising  what  saving  in  units  can  sometimes  be  effected, 
more  particularly  in  the  case  cf  reversing  mills,  if  suitable 
arrangements  ai-e  made  between  the  mill  foreman  and  the 
attendant  in  the  converter  house,  so  as  to  allow  for 
switching  out  when  the  mill  is  likely  to  stand  for  a  reason- 
able time.  Some  of  these  converter  sets,  employing  fly- 
wheels up  to  60  tons,  waste  an  alarming  amount  of  energy  if 
allowed  to  run  unduly  under  no  load  mill  conditions. 

ilany  of  us  have  witnesed  the  wonderful  extension  of 
electrical  appliances  to  the  iron  and  steel  iudustiy  during 
the  past  twenty-five  years,  but  I  think  there  can  be  no 
question  that  we  must  regard  ourselves  still  as  mere 
pioneers,  becau^e  it  is  easily  realisd  that  there  are  virgin 
sources  of  supply  of  cheap  power  not  hitherto  touched,  but 
which  when  harnessed  are  bound  to  result  in  enonnous 
electrical  development.  It  therefore  behoves  all  who  may 
be  directly  interested  in  this  important  branch  of  our 
industiy  to  seize  every  possible  opportunity  of  effecting 
economies  on  the  plant  at  present  in  use,  and  thus  help  to 
justify  its  extension  as  the  most  economical  form  of  power. 

In  such  a  short  article  on  this  most  interesting  subject 
it  is  barely  possible  to  approach  the  fringe  of  the  problem 
to  which  the  writer  would  like  to  draw  the  attention  of 
the  interested  individual,  viz.  :  Economy,  but  if  what  has 
been  written  will  in  any  way  result  in  further  economies 
being  effected,  this  brief  report  will  have  achieved  its 
purpose. 
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The    Electric    Furnace    in    Melting    and    Refining. 


n>     JOHN     B.     C.     KERSHAW.    F.I.C. 


The  special  Iron  and  Steel  issue  of  The  Electrician, 
\vhich  appeared  on  November  5,  1920,  contained  a  valuable 
article  by  Mr.  \V.  S.  Gillord  upon  the  "  Position  and 
Prospects  of  Electric  Steel  iu  Great  Britain."  Although 
no  definite  forecast  of  any  rapid  development  of  the 
industry  in  this  country  was  made,  the  tone  of  that  article 
was  hopeful.  The  writer  no  doubt  believed,  with  many 
others,  that  the  year  1921  would  witness  some  degree  of 
recovery  from  the  bad  effects  which  the  total  suspension  of 
Government  orders  and  the  1920  slump  in  trade  had  had 
upon  the  demand  for  the  products  of  the  electric  furnace 
in  the  steel  and  special  alloys  industry;  but  the  cumulative 
effects  of  the  trade  depression,  which  Lncreas^ed  as  the 
winter  months  passed  by,  and  the  disastrous  coalmiuers' 
strike  of  last  ilay  and  June  were  unforeseen  at  that  date, 
and  these  together  have  caused  1921  to  be  the  woi-st  year 
ever  known  in  the  history  of  the  English  iron  and  steel 
industry. 

Little    Progress. 

Blast  furnaces  and  steel  plants  all  over  the  country  have 
been  forced  to  stand  idle,  and,  with  little  or  no  demand  for 
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the  high-class  ingot  steels  and  alloys  which  had  been  made 
in  the  electric  furnaces  at  Sheffield  and  elsewhere  during 
the  war  period,  the  past  year  has  witnessed  little  or  no 
progress  in  this  branch  of  the  industry.  It  is  only  now, 
after  twelve  months  of  sttagnatiou,  that  some  signs  of 
revival  in  the  iron  and  steel  industries  are  apparent. 

This  annual  review  article  therefore  cannot  record  any 
increase  in  the  number  of  furnaces  installed  or  in  the 
tonnage  of  electric  steel  produced  in  this  country,  and  the 
figures  given  by  Mr.  Gifford  last  year  for  the  total  numbers 
and  tonnage  capacity  of  the  furnaces  at  the  end  of  the 
war  period,  namely,  100  furnaces  and  200  000  tons  for 
their  ma.ximum  output,  can  still  be  accepted  as  approxi- 
mately correct  for  the  electric  steel  industry  of  this 
country.  It  must  be  understood,  however,  that  during 
1921  most  of  these  furnaces  were  out  of  commission  owing 
to  the  lack  of  orders  and  to  the  high  prices  of  fuel.  Some 
recovery  of  trade  has  now  set  in  in  the  Sheffield  district, 
but  it  may  be  noted  that  the  return  to  even  moderate 
prosperity  of  this  branch  of  the  iron  and  steel  industry 
depends  chiefly  upon  two  factors,  namely,  cheaper  fuel  and 
adequate  supplies  of  cheap  raw  material. 


The    Influence    of   Cheap    Fuel. 

As  regards  the  former,  it  is  useful  to  recall  the  fact 
that  in  1913  electric  power  was  sujiplied  to  the  firms 
engaged  in  the  industry  in  Sheffield  at  a  flat  rate  of  0  6d. 
per  unit,  or,  alternatively,  at  £4  per  annum  per  kVA  of 
demand,  plus  0-25d.  per  unit  consumed.  The  latter  tariff 
enabled  a  minimum  price  of  0-38d.  per  unit  to  be  reached 
for  demands  basetl  upon  a  100  per  cent,  load-factor;  but  at 
50  per  cent,  load-factor  (a  figure  which  can  hardly  be 
e.xceeded  as  an  annual  average  in  steel-furnace  operation) 
current  would  cost  0  5d.  per  unit  on  the  "  demand  "  tariff. 
Unless  the  load-factor  exceetled  30  per  cent,  or  35  per 
cent.,  the  flat  rate  therefore  was  the  more  economical,  and 
was,  of  course,  generally  adojsted. 

Owing  to  the  vai-ious  increases  in  wages  granted  to  the 
miners  during  the  war,  and  to  the  very  marked  falliug-off 
in  the  output  of  coal  per  man  which  followed  its  close  in 
1918,  the  flat  rate  of  06d.  per  unit  bad  been  raised  to 
06d.  plus  125  per  cent,  by  the  middle  of  1920  ;  and,  accord- 
ing to  one  of  the  leading  Sheffield  steel -makers,  "  this  high 
cost,  of  electric  j)ower  had  put  the  use  of  the  electric  furnace 
entirely  out  of  court,  except  for  very 
special  steels." 

Tariffs   and   Prices. 

The  South  Yorkshire  coal  proprietors, 
however,  iu  August  last,  reduced  their 
price  for  small  coal  and  slack  to  7s.  (Jd.  and 
10s.  per  ton  iu  order  to  try  and  get  rid  of 
the  immense  stocks  which  had  accumulated 
during  the  trade  stagnation  of  this  current 
ve^ir,  and  the  writer  is  informed  that  the 
Sheffield  Electric  Supply  Department  have 
now  reduced  their  price  for  ]iower  from 
OGd.  plus  125  per  cent,  to  Otid.  plus  75  per 
cent.  This  concession  has  been  made  in 
order  to  assist  the  starting  up  of  some 
(if  the  electric  furnaces  which  are  now 
idle,  and,  as  it  will  effect  a  reduction  of 
:il)()Ut  Jc\  i>er  ton  in  the  cost  of  the 
steel  production,  it  ought  to  accelerate 
the  revival  of  the  Sheffield  electric  steel 
industry. 

In  1913,  before  the  price  of  coal  and 
electric  j>ower  had  been  raised  to  such 
uneconomic  levels,  scrap-steel  was  being 
melted  and  refined  at  Sheffield  in  the 
"  Electrometals "    type    of    furnace    at    a 

total  cost  of  ,£3  per  ton,  this  total  being  made  up  of  the 

following  items  : 


Electrodes      

Lining,  roof,  fettling 

Slag  materials     

Labour  (assumipg  automatic  electrode  regulation) 
Tools   


r  ton  of  steel. 

8. 

tl. 

4 

0 

6 

0 

2 

6 

6 

0 

1 

0 

Total — Materials  and  labour  19 

Electrical  energy,  825  k\V  hrs.  at  6d £2    1 


Tnlul — .Materials,  labour  and  eneigy  £3     0     9 

The    Importance    of    Cheap    Power. 

The  fact  that  the  cost  of  electric  power  represented  two- 
thifds  of  the  total  cost  of  refining,  even  at  the  pre-war 
rate  of  0-6d.  per  unit,  shows  how  very  important  it  is  for 
the  future  of  the  electric  steel  industry  in  this  country  that 
the  present  reduction  in  the  cost  of  electric  power  to  the 
steel-makers  should  be  followed  by  others  until  the  1914 
standard  of  0  6d.  per  unit  is  once  again  approached. 

As   regards   the   power   required    for   the   melting    and 
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refining  of  steel  when  employing  cold-scrap  as  raw 
material,  this  varies  from  550  to  825  kWh  per  ton  of 
metal  obtained  in  the  ladle.  The  power  consumption  is 
practically  the  same  for  all  the  leading  types  of  funiace, 
the  variations  being  due  to  the  amount  of  refining  necessary 
after  the  charge  is  melted. 

The  following  details  of  the  actual  work  of  a  3  ton 
Heroult  furnace,  producing  metal  for  light  and  medium 
steel-castingg  in  1920,  may  be  giveu  her© : 


No.  of 
heats. 


Steel   poured. 


T.  c.  q.   lbs. 

220  6  1     0 

263  19  3     0 

283  5  3     0 

268  8  0    9 


_  .  I  Units  per 

Pnoe  per   t„„  ^j  ^^^^i 

unit.  ;„   i„Ji„ 


Pence. 

1-402  ,        637 

1  -466  1        665 

1-425  659 

1-333  I        630 


Modern    Tendencies    in    Electric    Furnace    Design. 

As  regards   the  lines  along  which  progress  in  design  is 
occurring,    the   tendency    in    the    United    Kingdom    is   to 


easy  to  regulate  the  E.M.F.  and  to  obtain  uniform  heating 
of  the  charge  when  two  or  more  electrodes  are  used.  The 
Thury  .system  of  automatic  regulation  of  the  arc-gap  is  also 
very  generally  employed,  both  here  and  in  America. 

The  types  of  furnace  which  have  found  most  favour  in 
this  comitry  are  the  Heroult  and  the  "  Electrometals,"  the 
latter  being  the  English  name  for  the  funiace,  which  was 
developed  by  Gronwall,  Linblad  and  Stalhane  at  the 
Electric  Iron  Smelting  and  Refining  Works  at  Ludvika,  in 
Sweden.  At  the  date  of  the  Armistice  the  writer  had 
record  of  fifty  Heroult  and  twenty-six  Electrometals 
furnace.s  which  had  been  installed  in  the  United  Kingdom, 
and  the  majority  of  these  installations  are  believed  to  be 
still  intact,  though  not  many  of  the  furnaces  have  been 
in  operation  during  1921. 

Details    of  Recent    Furnaces. 

As  regards  development  in  design,  the  latest  Heroult 
type  of  furnace  is  shown  in  Fig.  1,  and  from  this  it 
will  be  seen  that  no  important  changes  in  its  construction 
have    been    introduced    in    recent   years.     This   abs;ence   of 


Fig.  2. — Tilting   Gear  for   "Electrometals"    Furnaces. 


increase  the  power  of  the  transfoi-merg  rather  than  to  follow 
the  Germans  and  Americans  by  the  erection  of  larger 
furnace.?. 

In  this  counti-y  the  small  furnace  of  5  to  7  tons  has 
been  found  the  most  useful  and  economical,  since  the  usual 
application  has  been  for  the  melting  and  refining  of  cold 
scrap.  In  Germany  and  France,  on  the  other  hand,  the 
custom  has  been  to  use  the  electric  furnace  for  the  final 
refining  of  molten  metal  from  the  Bessemer  converters  or 
open-hearth  furnaces,  and,  as  these  are  usually  constructed 
to  hold  25  tons  of  steel  per  charge,  the  electric  funiaces 
are  neces-sarily  constracted  of  the  same  size.  In  the  United 
States,  similarly,  large  furnaces  have  been  designed  and 
worked  for  refining  steel  by  what  is  called  there  the 
"  duplex  "  or  "  triplex  "  system,  and  here  again  the  size 
of  the  electric  furnace  is  determined  by  the  size  of  the 
funiaces  used  for  the  Thomas  and  Bessemer  processes,  from 
which  the  liquid  metal  is  obtained. 

Turning  to  the  question  of  current  supply,  two-phase  and 
three-phase  cuiTent  is  the  most  employed,  since  it  is  more 


change    no    doubt    proves    that    in    its    main    constructive 
details  the  Heroult  furnace  cannot  be  improved. 

With  regard  to  the  "  Gronwall  "  type  of  furnace,  the 
more  recent  chajiges  in  its  design  and  method  of  operation 
have  been  directed  towards  simplifying  the  mechanical 
portions  of  the  equipment  and  in  rendering  them  as  nearly 
as  possible  "  fool-jn-oof."  For  example,  the  tilting  gear 
in  the  two  saiiallest  furnaces,  namely,  i  ton  and  1  ton 
capacity,  are  worked  by  hand  by  means  of  bevel  and 
wonn  gears  operated  by  a  large  hand  wheel.  This 
actuates  a  pinion  engaging  with  a  gear  segment  underneath 
the  furnace. 

Tilting   and    Rocking   Arrangements. 

Commencing  with  the  1 1  ton  furnaces,  all  the  larger 
sizes  have  motor-driven  tilting  gears,  situated  behind  and 
below  the  furnaces.  The  principle  of  their  operation  is 
shown  in  Fig.  2.  An  enclosed  chain-drive  transmits  the 
power  to  the  tilting  gear,  which  is  mounted  on  trunnions. 
The  central  sleeve  is  actuated  through  worm-gearing,  this 
sleeve  being  cut  as  an  internal  worm.      By  its  rotation  the 
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Long  duplex  helical  rack  is  moved  outwards  or  inwards, 
according  to  the  direction  of  rotation.  This  rack  is  con- 
nected to  the  furnace  body  by  a  special  swivelling  crosshead. 

The  larger  furnaces  are  mounted  on  built-up  steel 
rockers,  which  have  notches  to  register  with  the  foundation 
rails  on  which  they  rest.  The  point  of  contact  between  the 
rockers  and  the  rails  is  almost  directly  under  the  centre  of 
gravity  of  the  whole  furnace,  so  that  a  very  small  power 
indeed  is  required  for  tilting.  This  feature  also  insures  a 
low  pressure  between  the  moving  surfaces  of  the  tilting 
gear,  which,  being  totally  enclosed  and  running  in  oil,  is 
thoroughly  protected. 

Electrode    Operating    Gear. 

The  electrode  operating  gear  has  been  similarly  simpli- 
fied, but  the  furnaces  up  to  and  including  2  tons  capacity 
have  hand-ojierated  electrode  gear.  The  weight  of  the 
electrode,  with  its  contact  clamp,  copper  leads  and  support- 


no  motion  of  the  hand  wheel.  This  hand  wheel,  however, 
can  be  used  to  accelerate  or  retard  the  movement  imparted 
from  the  electrode  to  the  motor,  or  to  operate  the  electrode 
when  the  motor  is  stationary.  The  whole  aiTaugement  is 
free  from  any  clutches,  and  the  operating  chains  for  the 
larger  furnaces  are  enclosed  in  steel  pipes. 

The    Electrode    Economiser. 

Another  new  feature  of  the  Electrometals  furnace  is  the 
electrode  economiser,  the  construction  of  which  is  shown  in 
Fig.  4.  This  is  almost  self-explanatory,  but  it  may  be 
stated  that  the  cast-iron  segments  which  form  the 
economiser  are  so  shaped  that  they  tend  to  fall  inwards, 
and  thus  to  make  a  seal  around  the  electrode,  even  when 
this  is  considerably  tapered.  A  large  number  of  these 
economisers  have  been  fitted  to  various  furnaces,  and 
substantial  imi)rovement&  in  electrode  consumption  are  said 
to  have  resulted   from  their  adoption. 


K    for]  "  Electrometals  "  Furnaces. 


ing  carriage,  is  counterbalanced  by  means  of  a  weight, 
which  travels  in  the  opposite  direction  to  the  electrode  and 
runs  in  guides  between  the  masts  at  the  back  of  the 
furnace.  Ball-bearings  are  used  throughout,  and  rope- 
suspension  has  taken  the  place  of  the  vertical  screw  used 
in  the  earlier  furnaces.  A  roller  chain  is  introduced  into 
the  rope,  and  is  driven  by  sprockets  operated  through 
worm-gearing  from  the  hand  wheels  shown.  This  gives  a 
positive  drive,  and  the  ammeters  for  indicating  the 
current  flowing  are  in  a  convenient  position  above  the 
hand  wheels. 

In  the  larger  furnaces  the  total  weight  of  the  moving 
parts  is  too  great  for  hand  operation,  and  a  motor  drive  is 
neces.sary.  These  motors  are  operated  by  automatic  control 
gear  of  the  "  Watford  "  type;  the  electrode-operating  gear 
is  shown  in  Fig.  3. 

The  general  aiTangement  of  counterbalancing  the  weight 
of  the  moving  parts  is  the  same  as  in  the  smaller  furnaces, 
but  the  gear-box,  with  its  auxiliary  hand-control,  is  so 
anancrod  that  when  the  driving  motor  is  operating  there  is 


Overcoming    Hearth    Losses. 

In  order  to  overcome  some  of  the  objections  to  the  losses 
arising  from  the  use  of  the  hearth  of  the  Gronwall  type  of 
furnace  as  a  conductor,  the  construction  of  this  has  been 
imjiroved  in  some  important  details,  and  Fig.  5  is  a  sectional 
elevation  of  the  latest  design.  Below  the  dolomite  lining, 
but  insulated  from  the  furnace  body,  there  is  a  large,  mild 
steel  casting,  which  goes  up  behind  the  back  wall  and 
])asses  out  through  the  furnace  body  at  a  point  above  the 
level  of  the  liquid  metal  in  the  furnace.  This  form  of 
hearth-current  collector  has  been  most  succes.sful,  and  no 
troubles  with  the  bottom  what.soever  have  been  experienced 
in  the  furnaces  of  this  tvpe.  It  is  claimed  for  this  form 
of  construction  that  it  is  impossible  for  liquid  metal  per- 
colating the  basic  lining  to  follow  the  path  of  the  current 
aiiti  to  escape  from  the  furnace.  The  actual  hearth  of 
these  furnaces  is  nearly  elliptical  in  shape,  the  periphery 
of  the  upper  surface  being  so  ananged  that  the  heat 
radiation  from  the  two  arcs  is  equal  at  all  ])oints. 

Finally,    it    mav   be  stated   that  Electro   ^Metals,    T-td., 
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have  recently  taken  over  the  European  patents  of  Mr.  J.  L. 
Dixon,  which  cover  a  number  of  arrangements  for  large 
4  and  6  electrode  furnaces,  in  which  the  amount  of  current 
passing  through  the  hearth  can  be  controlled  and  varied 
within  fairly  wide  limits.  It  is  intended  to  develop  the 
design  of  these  large  furnaces,  and  when  conditions  become 
more  normal  it  is  expected  there  will  be  quite  a  big  field 
for  such  furnaces  in  the  refining  of  crude  steel  produced  by 
the  duplex  and  triplex  processes. 

New    Developments    Abroad. 

As  regards  new  developments  abroad,  the  Soderberg 
electrode  and  the  Russ  electric  arc  furnace  are  worthy  of 
notice. 

The  Soderberg  electrode  is  a  Norwegian  invention,  having 
for  its  aim  the  continuous  moulding  and  baking  of  the 
electrodes  while  the  furnace  is  in  operation.  For  iron  and 
.steel  furnaces  the  electrode  mixture  is  stamped  into  sheet- 
iron  moulds  of  the  proper  section  and  shape  from  a  floor 
above  the  fui-uace,  and  as  the  electrode  is  gradually 
consumed  fresh  lengths  of  sheet-iron  are  riveted  on  above 
and  more  electrode  material  is  added.  For  tilting  furnaces 
the  Soderberg  electrodes  are  made  up  and  added  in 
.sections.  The  advantages  claimed  are:  (1)  Absolute 
continuity  of  operation  ;  (2)  reduced  electrode  consumption  ; 
(3)  reduced  power  lo.sses ;  (4)  greater  regulai-ity ;  (5) 
reduced  costs. 

The  chief  distinguishing  feature  of  the  Russ  electric  arc 
furnace — a  German  design^s  the  fonn  of  the  electrode, 
which,  instead  of  being  a.  smooth  carbon  rod  or  cylinder  of 
equal  diameter  above  and  below  the  furnace  crown,  ter- 
minates in  a  head  that  is  much  larger  than  the  shaft  which 
passes  through  the  furnace  roof.  This  head  or  terminal  of 
the  electrode,  in  fact,  nearly  covers  the  whole  area  of  the 
furnace-bed.  The  effect  of  this  enlargement  is  to  prevent 
that  creeping  upwards  of  the  electric  arc  which  occurs 
with  the  more  usual  form  of  electrode,  and  also  to  retain 
the  heat  generated  by  the  arc  in  the  metal  by  checking 
the  radiation  towards  the  furnace  crown.  The  life  of  the 
furnace  roof  is  consequently  greatly  increased,  with  a 
considerable  saving  as  regards  renewals  and  maintenance 
costs. 

The  distance  between  the  electrode  head  and  the  surface 
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of  the  bath  cag  also  be  made  much  smaller  than  in  the 
usual  type  of  arc  furnace,  and  a  more  uniform  and  steady 
heat  effect  is  thei-efore  obtained.  The  opening  in  the 
furnace  roof  through  which  the  electrode  shaft  passes  can 


be  reduced  in  size,  since  the  shaft  is  copper  pro- 
vided with  a  heat-resistant  insulating  covering,  and  the 
action  of  the  hot  furnace  gases  upon  the  material  of  the 
shaft  at  this  ])oint  is  con.sequently  much  diminished. 
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Progress   in   the   Commercial    Application   of    Electrolysis, 


By     W.    E.     HUGHES.     B.A.    (Canlab.). 


It  is  desirei-l  in  this  article  not  only  to  note  such 
developments  a?  have  during  the  last  few  years  been  made 
in  the  commercial  applications  of  electrolytic  processes  in 
connection  with  the  iron  and  steel  industry,  but  also  to 
comment,  fairly  and  impartially,  upon  their  practical 
and  economic  value.  The  latter  purpose  seems  especially 
appropriate  at  the  present  time,  for  progress  and 
development,  in  whatever  field,  are  always  accompanied  by 
spurious  growths,  and  it  becomes  necessary,  sooner  or  later, 
to  sort  out  the  good  from  the  bad  and  indifferent. 

The    Disadvantages    of    Substitutes. 

Such  a  fitting  is,  indeed,  very  essential  in  connection 
with  a  development  that  has  been  made  in  the  methods  of 
treating  articles  preliminary  to  suspension  in  the  plating 
tank  for  deposition  of  metal  upon  them.  Such  treatment 
is  of  first  importance  in  order  to  secure  a  clean  surface  to 
deposit  upon;  the  adhesion  of  the  deposited  metal  depends 
upon  it.  It  may  be  said,  iu  general,  that  one  of  two 
methods  must  be  employed — the  one  purely  chemical,  the 
other  electro-chemical.  The  best  substances  to  employ  in 
these  methods  are,  in  the  former  case,  brown  potash 
dissolved  in  water  (6  to  8oz.  per  gallon),  and  in  the  latter 
case  a  mixture  of  caustic  potash  with  potassium  cyanide 
(3oz.  of  potash  and  1  of  the  cyanide  to  each  gallon  of 
water).  Duiing  the  war  potash  and  potassium  cyanide 
became  scarce,  and  this  necessitated  the  use  of  substitutes 
(or,  rather,  makeshifts)  for  the  substances  mentioned. 
The  introduction  of  these  was  not  new.  They  had  been 
used  before,  but  their  number  hajs  increased,  and  the  truth 
about  them  should  be  known — they  will  not,  because  they 
cannot,  do  the  work  potash  and  cyanide  will  do. 

Development    of   Electro-Chemical    Methods. 

Another  matter  worth  mention  in  connection  with  clean- 
ing processes  is  that  the  electro-chemical  method  is 
becoming  more  extensively  employed.  This  method  is  a 
good  one  where  it  is  proper  to  use  it.  It  is  simple,  cheap 
and  effective.  But  it  is  not  sufficiently  recognised  that  its 
use  is  not  always  proper.  The  hydrogen  gas  liberated  at 
the  surface  of  the  iron  or  steel  articles  (which  form  the 
cjathodes)  during  the  cleaning  will,  in  certain  cases,  affect 
the  physic;al  properties  of  the  metal  to  a  very  harmful 
extent.*  The  change  in  properties  may  proceed  so  far  as 
to  make  the  articles  useless,  as,  for  instance,  in  the  cases  of 
springs  +,  wire  and  the  like.  This  is  known  to  be  due  to 
the  penetration  of  the  iron  or  steel  by  the  hydrogen  gas,  but 
the  juechanism  of  the  change  is  unknown. 

Unsound   and    Harmful. 

A  third  matter  in  connection  with  the  cleaning  process 
that  must  be  noticed  is  the  introduction  of  the  so-called 
"  coppering  and  cleaning  "  bath.  It  is  intended  hereby 
to  clean  the  surfaces  of  the  articles  to  be  plated,  and,  at 
the  same  time,  to  deposit  a  layer  of  copper  upon  them. 
This  combined  process  is  to  be  rounclly  condemned. 
Scientifically,  it  is  un.sound  ;  practically,  it  is  harmful, 
and  the  fact  that  it  forms  the  subject  matter  of  several 
patents  will  not  make  it  otherwise.  It  would  be  no  more 
irrational  to  add  fats  and  dirt  to  a  plating  bath  and  then 
try  to  deposit  finnly  adherent  metal  from  it  than  is  the 
use  of  a  "  coppering  and  cleaning  "  bath. 

New    Methods    of    Cleaning. 

The  foregoing  remarks  are  not  intended  to  condemn  all 
new  methods  of  cleaning.  There  is  room  for  improve- 
ment here  as  in  all  the  other  processes  connected  with 
electro-plating.  It  is  possible  that  a  substitute  for  pota.sh 
may  be  found,  though  this  has  not  been  done  yet.     A  good 

*Cf.    J.  H.  Andrew.     Trans.  Far.  Soc..  1914.  vol.  9.  p.  316. 
t  O.   P.  Walts  and  C.   T.   Fleckenstein.     Trans.   Am.   Klectrooli. 
Snc.,  1918,  vol.  33,  p.  169. 


general  rule  to  observe  before  adopting  any  proposed 
substitute  is  to  obtain  a  chemical  analysis  of  it,  and  in  the 
light  of  this  decide  whether  the  substitute  will  effect,  a« 
well  as  potash  will  do,  the  chemical  changes  (largely, 
saponification)  involved  in  the  removal  of  the  hanuful  sub- 
stances from  the  surfaces  to  be  deposited  upon.  Such  an 
analysis  will  far  outbalance  its  cost,  whether  the  substitute 
be  a  good  one  and  adopted,  or  a  bad  one  and  rejected. 

Of  all  the  metals  commonly  electro-deposited,  only  a  few- 
are  of  importance  in  connection  with  the  iron  and  steel 
industry,  nameU',  (xipper,  iron,  nickel  (and  cobalt)  and  zinc. 

Electro-deposition    of    Copper. 

The  electro-deposition  of  copper  for  commercial  purposes 
has  increased  considerably  of  recent  years,  but  this 
extension  has  occurred  in  consequence  of  an  increase  in  the 
number  of  applications  of  the  process.  Among  these  may 
be  mentioned  the  manufacture  of  radiator  tubes,  lining 
aeroplane  engines,  the  formation  of  water-jackets  on 
cylinders,  "  building  up  "  work  (of  which  more  will  be 
said  hereafter)  and  "  reinforced  work."  This  last  applica 
tion  is  one  of  interest  and  has  possibilities.  It  is  not  new, 
but  it  has  been  considerably  developed  and  extended  lately. 
The  uses  to  which  such  reinforced  copper  can  be  put  have 
been  classified  by  Mr.  C.  W.  Denny  in  his  handbook  on 
copper  deposition  which  was  recently  noticed  in  The 
Electrician.  i\Ir.  Denny's  definition  of  "  reinforced 
copper  "  is  "  copper  reinforced  with  steel  iu  the  form  of 
sheets  and  tubes  ";  it  may  be  likened  to  reinforced  con- 
crete. This  statement  is  of  itself  sufficient  to  indicate  a 
host  of  actual  and  possible  applications. 

While  applications  of  the  deposition  of  copper  have 
increased  in  number,  there  has  been  no  development  or 
progress  in  connection  with  the  electrolyte  used  for  the 
work.  Nor  is  there  any  great  likelihood  of  any.  The 
acid  copper  bath  (blue  vitriol  and  sulphuric  acid)  is  the 
most  adaptable  (universal)  of  all  plating  baths.  The 
solution  tihat  may  be  looked  upon  as  a  standard  one, 
namely,  one  consisting  of  2  lbs.  copper  sulphate,  6  fluid  ozs. 
of  acid,  and  1  gallon  of  water,  cslw  be  varied  in  quantities 
of  components  to  suit  any  desired  end. 

Uses   of  I  Electro-deposited    Iron. 

The  electro-deposition  of  iron  has  of  late  been  applied  to 
quit©  a  number  of  new  commercial  purposes.  The  most 
important  of  these  are  {n)  the  manufacture  of  iron  of  high 
purity  and  {b)  "  building  up  "  work.  There  is  no  doubt 
that  iron  produced  by  the  electrolysis  of  solutions  of  its 
salts  holds  its  own,  in  matter  of  purity,  with  metal  pro- 
duced by  any  other  means.  This  is  so  well  recognised  that 
most,  investigators  of  the  properties  of  pure  iron  choose 
electrolytic  iron  as  the  material  to  work  with.  Iron  pro- 
duced elect  rolytically  is  now  being  more  and  more 
employed  in  metallurgical  works  practice  also.  J.  Escard  * 
has  quite  recently  described  the  process  of  electrolytic 
production  as  carried  out  at  Grenoble,  France,  and  it  is 
well  known  that  laige  scale  production  is  taking  j)lace  in 
Geraiauy  at  a  number  of  works.  Escard  and  also  L. 
Guillet  t  enumerate  a  number  of  commercial  uses  of  the 
process  and  product.  Among  them  may  be  mentioned  the 
manufacture  of  weldless  tubes  and  the  production  of  pure 
iron  for  u.se  in  the  manufacture  of  parts  of  electrical 
machines.  Hut  perhaps  the  greatest  extension  of  the 
commercial  ap])lication  of  the  electro-deposition  of  iron  has 
occurred  in  connection  with  what  is  called  the  "  building 
up  "  proces,s.  This,  which  consists  in  the  repair  of  worn 
parts  of  machinei-y  of  all  kinds  by  means  of  the  deposition 
of  iron  upon  them,  has  lately  received  considerable  atten- 
'tion,  and  the  general  method  has  been  often  described  in 

•  Le  Genie  Civil.  1919.  vol.  75.  pp.  165,  199  and  225. 
t  Jour.  Iron  and  Steel  Inst.,  1914  (No.  2),  p.  66. 
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technical  publications.  Attempts  have  been  made  (with 
some  success)  to  form  a  complete  union  between  the 
deposited  iron  and  the  metal  deposited  thereon,  whereby 
both  form  together  a  complete  whole.  Such  a  unit  can 
then  be  case-hardened  or  otherwise  heat-treated,  as 
necessary,  and  in  this  way  a  mechanically  sound  product 
can  be  produced. 

Relative    Advantages    of   Solutions    Used. 

The  solutions  in  which  the  deposition  of  iron  is  accom- 
plished have  been  the  subjects  of  considerable  research.  It 
is  still  debatable  whether  sulphate  or  chloride  solutions  are 
preferable,  but  the  view  here  taken  is  that  for  very  many 
purposes  the  ferrous  calcium  chloride  bath  is  the  most 
suitable.  This  solution,  which  consists  of  ferrous  chloride 
and  calcium  chloride  (in  the  proportions  of  6  lbs.  of  the 
former  and  64  lbs.  of  the  latter,  dissolved  in  a  gallon  of 
water)  has  most  of  the  characteristics  of  the  best  type  of 
plating  bath.  It  is  cheap  and  simple  to  make;  it  is  easy 
to  work  and  control,  because,  especially,  the  elec- 
trode reactions  are  fairly  well  known.  The  anode  and 
cathode  efficiencies  are  100  per  cent.,  approximately,  and 
the  deposit  obtained  is  sound  if  proper  working  conditions 
are  maintained  and  the  bath  is  ti-eated  with  ordinajy 
care.  The  best  deposition  conditions  ai'e:  Current  densif//, 
120  A  per  sq.  ft.,  which  gives  a  deposit  of 
5  to  6  thousandths  of  an  inch  thick  per  hour,  though 
as  much  as  200  A  per  sq.  ft.  can  be  used,  even  without 
agit-ation  of  the  electrolyte  or  cathodes;  temperaiure, 
110°C.,  though  it  may  be  anything  between  90°C.  and 
110°C.  ;  and  for  anodes  good  Swedish  iron  is  the  most 
suitable  material  to  use.  It  is  notable  that  the  working 
limits  of  the  solution  are  wide;  this  is  always  a  good  point 
in  a  plating  solution,  for  the  wider  the  working  limits  are 
the  more  nearly  the  bath  is  fool-proof.  The  physical 
properties  and  internal  structures  of  deposits  obtained  from 
both  chloride  and  sulphate  baths  have  been  thoroughly 
investigated  scientifically  during  the  last  ten  j^ears.  C. 
Duisberg  *,  J.  Escai-d  f,  O.  Bauer  and  W.  Schneider  J, 
A.  Miiller  §  and  the  writer  ]|  (to  mention  only  a  few) 
have  given  accounts  of  their  researches  on  the  properties 
and  structure  of  electrolytic  iron  in  general,  but 
especially  of  iron  deposited  from  chloride  baths.  Very 
recently  E.  Gumlich  T!  has  published  his  extended 
researches  on  the  influence  of  heating  and  melting  in  a 
vacuum  on  the  magnetic  propeilies  of  iron  deposited  from 
the  double  chloride  bath,  and  he  discusses,  in  the  light  of 
his  results,  the  applicability  of  the  iron  to  various  electro- 
technical  Uses. 

Improvements   in    Nickel    Deposition. 

The  electro-deposition  of  nickel  has  received  a  deal  of 
attention  lately.  One  happy  result  is  the  gradual  abandon- 
ment of  the  double  sulphate  bath,  which  0.  P.  Watts  calls 
-'  that  enemy  of  progress,  which  for  so  long  has  mas- 
queraded as  the  plater's  friend. "  It  is  now  generally 
recognised  that  the  only  tyjae  of  .solution  that  is  of  any 
real  use  is  one  that  is  founded  on  the  "  single  salt  " — nickel 
sulphate  (c/.  The  Ei.ectrici.^x,  May  13,  1921).  A  bath 
made  of  this  (say,  2^  to  3  lbs.  per  gallon),  together  with 
common  salt  (i  to  1  oz.)  and  boraoic  acid  (1  to  4  ozs.), 
will  serve  any  purpose.  The  current  densities  employable 
are  at  least  twice  those  that  can  be  used  with  the  ' '  double 
salts"  bath;  7  to  10  A  per  sq.  ft.  have  been  used  in 
this  country,  and  as  much  as  12  to  1.5  A  per  sq.  ft. 
is  being  employed  in  evei-yday  works  practice  in  America. 
The  result  is  either  that  a  greatlv  increased  output  can 
be  obtained  without  increa.sing  the  plant,  or  the  floor  space 
can  be  cut  down  if  the  output  from  the  plant  is  already 
sufficient.   And,  in  addition,  there  is  the  fact  of  the  better— 

*  Intcrnab.  Cong.  App    Chem     1912,  v^I.  28.  pTeO^f^.  alsoTeit; 
f.  Elektroch.,  1909.  vol.  15,  p.  595). 
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smoother  and  softer — deposits  obtained  to  be  considered, 
which  is  of  importance,  e.specially  for  the  reason  that  the 
labour  costs  of  ' '  fiuisliing  ' '  can  be  reduced .  A  recent  appli- 
caticj  of  nickel  deposition  that  should  be  mentioned  is  its 
employment  in  "  building  up  "  work.  It  seems  to  the 
writer,  however,  to  be  a  very  open  question  whether 
deposition  of  nickel  for  this  purpose  is  really,  broadly  con- 
sidered, an  economical  and  efficient  jn-ocess.  There  is  a 
good  deal  to  be  said  on  both  sides.  Nickel  may  be  some- 
what easier  to  deposit  than  iron,  and  it  may  wear  as  well, 
but  nickel  destroys  the  edges  of  cutting  tools  much  more 
rapidly  than  iron,  and  the  effects  of  heat-tre.atment  (should 
any  be  necessary)  on  a  nickel-plated  iron  or  steel  article 
is  a  matter  of  conjecture.  Deposited  iron  will  become  one 
piece  with  the  base  metal,  and  the  junction  between  the 
two  disappear  on  heat-treatment;  but  it  is  very  doubtful 
whether  this  would  occur  with  nickel  and  iron,  and,  if  it 
would  not,  then  the  engineer  would  always  t>e  faced  with  a 
product  that  might  be  mechanically  unsound,  for  he  would 
never  be  able  to  rely  on  the  adhesion  of  the  nickel  deposit 
to  its  iron  base. 

Electro-Deposition    of  Zinc. 

The  notable  advances  that  have  been  made  recently  in 
connection  with  the  electro-deposition  of  zinc  are  those 
relating  to  methods  of  testing  the  deposited  metal.  Zino 
is  deposited  on  iron  and  steel  for  one  purpose  only,  namely, 
to  protect  them  from  corrosion,  and  it  is  thus  a  matter  of 
the  greatest  importance  to  be  able  to  feel  assurance  that 
protection  is  secured.  To  judge  from  the  fact  that  the 
ancient  copper  sulphate  test  is  the  one  that  is  usually  met 
with  in  practice,  and  which  was  during  the  war  usetl  in 
some  Government  worksliops,  it  might  be  thought  that  this 
is  the  one  and  only  method  of  testing  zino  deposits  that 
is  of  any  use.  The  American  Society  for  Testing  JIateijals 
lia^  shown  *  that,  in  fact,  the  Preece  or  Admiralty 
method  is  of  veiy  little  use  at  all.  Galvanised  iron  goods 
are  meant  to  withstand  that  natural  agent  of  corrosion — 
moists  air;  buyers  of  galvanised  goods  have  no  intention  of 
employing  them  submerged  in  copper  sulphate  solution. 
The  test  is,  then,  illusory.  It  does  not  show  whether  the 
goods  will  i-ust  or  not;  it  only  shows  whether  the  zinc  deposit 
under  test  is  of  approximately  even  thickness  over  the 
surface  area  of  the  article. 

Burgess's    Method. 

But  this  can  be  shown  much  more  certainly  and 
accurately  by  C.  F.  Burgess's  method.  This  consists  in 
immersing  the  test  article  in  a  32  per  cent,  solution  of 
sulphuric  acid  in  water.  A  cloud  of  hydrogen  bubbles 
becomes  evolved  very  soon  after  immersion,  and  the 
evolution  from  any  part  of  the  surface  ceases  as  soon  as 
the  zinc  is  dissolved  from  that  part-.  The  gas  evolution  is 
so  definite  and  pronounced  that  very  small  differences  of 
thickness  can  be  detected  by  its  means — differences  amount- 
ing to  no  more  than  a  ver\'  small  fraction  of  a  thousandth 
of  an  inch,  and  which  would  be  altogether  masked  in  the 
copper  sulphate  test.  Differences  of  thickness  are  certainly 
of  some  impoi-tance,  but  the  matter  of  greatest  concern  is 
the  porosity  or  non-porosity  of  the  zinc  layer.  It  is  use- 
less to  deposit  a  thick  layer  of  zinc  on  an  iron  article  if 
that  coat  contains  pores  and  cracks;  a  thick  coat  contain- 
ing these  is  of  far  less  value  than  a  thin  one  that  is  free 
from  them.  A  test  for  porosity  is  therefore  of  great 
value,  and  one  has  been  devised  (and  should  always  be  em- 
ployed when  testing  a  zinc  deposit),  namely,  that  intro- 
duced by  W.  H.  Walker. t  "If  a  piece  of  zino  be 
placed  in  a  strong  solution  of  caustic  soda,  heated  to 
about  100°C.,  no  action  ig  noticeable.  If  now  the  zinc 
be  touched  with  a  piece  of  iron,  hydrogen  is  evolved  in  great 
volume  from  the  iron — that  is,  iron  in  contiact  with  zinc  in 
strong,  hot,  caustic  soda  is  a  seat  of  th«  fomiation  of 
hydrogen.  Hence,  if  a  piece  of  galvanised  iron,  free  from 
pin-holes  and  cracks,  be  so  treated,  no  action  is  visible; 
if  the  iron  be  exposed,  however,  to  even  a  minute  degree,  a 

*  Proc.  Am.  Soc.  Test.  Mat,  1911,  vol.  II.,  p.  100,  and  ib., 
1917.  part  I.,  p.  144. 
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fine  stream  of  hydrogen  bubbles  will  be  seen  arising  from 
the  surface."  That  is  the  caustic  soda  test  for  porosity, 
and  it  is  a  good  one ;  but  it  is  true  of  it,  as  of  the  other 
two  tests  given  above,  that  it  does  not  test  a  deposit  under 
natural  conditions. 

The    Best   Test   of  All. 

This  can  only  be  done  by  exposure  to  the  action  of  the 
natural  agents  of  corrosion,  and  this  is  the  best  test  of  all. 
But  time  is  necessary  in  such  an  one.  Therefore,  tests  have 
been  devised  in  which  natural  conditions  are  (approxi- 
mately) simulated,  and  which,  at  the  same  time,  produce 
results  more  quickly.  Of  these,  the  salt  spray  test  is  one 
of  the  best,  and  deserves  to  be  better  known  than  it  appears 
to  be.  In  outline  it  consists  in  this:  The  galvanised  goods 
are  subjected  to  the  action  of  a  very  fine  spray  (or  mist)  of 
20  per  cent,  common  salt  solution.  For  this  puqjose  they 
are  placed  in  a  closed  box,  precautions  being  taken  to  pre- 
vent the  spray  jet  playing  directly  upon  them.  The  goods 
are  removed  from  the  box  every  twenty-four  hour.s,  care- 
fully dried,  and  signs  of  rusting  searched  for.  This  test 
is  claimed,  with  some  justice,  to  be  the  best  yet  devLsed 
for  testing  zinc  coatings  in  general,  but  especially  such  as 
will  be  exposed  to  marine  conditions.* 


The   Causes   of  Porosity. 

Porosity,  which,  as  has  been  said,  is  a 
defect  of  prime  im]>ortance,  depends  upon 
the  deposition  conditions  that  have  obtained 
during  the  formation  of  the  deposit.  These 
condition  the  structure  of  the  deposited 
zinc,  which  in  turn  is  largely  responsible 
for  its  porosity.  It  has  lately  been  shown, 
by 'microscopic  investigatiouf  that  the  com- 
position of  the  electrolyte  used  is  of  great 
moment,  though  observations  of  the  surface 
foatui'es  of  zmc  deposits  have  long  ago 
directed  attention  10  this  fact.  Recent 
work  on  the  invention  of  solutions  for 
electro- galvanising  may,  in  a  sense,  be  said 
to  have  been  directed  to  securing  non- 
porous  deposits,  though  the  reasons  for  the 
absence  of  jiorosity  in  deposits  formed  in  the 
most  successful  baths  appear  to  havebeenleft 
to  take  careof  tlieinselves.  As  being  among 
the  most  useful  liaths,  the  MeakerJ  and 
Ti'unkhahn§  solutions  may  be  mentioned.  The  former 
consist  of  zinc  sulphate,  zinc,  naphthalene,  di-sulphonate 
and  aluminium  sulphate,  in  proportions  which  may  vary 
through  a  wide  range  dependent  on  the  current  used  and 
the  purpose  for  which  the  deposit  is  desired.  The 
Trunkhahn  bath  contains  25  kilo,  zinc  sulphate,  15  kilo, 
aluminium  suli)hate,  1  kilo,  calcium  carbonate,  4  kilo, 
maltose  (or  dextrin),  h  kilo,  brewer's  yeast  and  100  litres 
water.  Both  of  these  baths  yield  satisfactoi-y  deposits  of 
very  small  grain-size  when  worked  under  .suitable  cuiTent 
condition.s,  namely,  about  10  A  per  square  foot. 

A    Final    Suggestion. 

It  has  always  been  a  mystery  why  nickel-plated  goods  are 
not  electro-galvanised  before  the  imposition  of  the  iiickel 
coating.  A  nickel-plated  article  is  not  rendered  "  rust- 
proof "  by  the  nickel.  An  examination  of  a  bicycle  that 
has  been  left  out  in  the  rain  and  allowed  to  dry  will  dis- 
close this  fact;  the  frequently  occurring  complaints  of 
purchasers  overseas  that  nickel-plated  goods  have  arrived 
in  a  rusty  condition  also  prove  it.  These  things  would  not 
be  if  the  following  process  were  adopted:  (1)  Deposition 
of  zinc  for  10  to  15  minutes,  succeeded  by  rinsing  in 
water;  (2)  deposition  of  copper  in  the  cyanide  of  copper 
for  2  to  5  minutes,  tucceeded  by  rinsing;  and  (3) 
deposition  of  nickel  in  a  good  bath  founded  on  tJie  "  single 
&alts  " — nickel  sulphate.     This  may  seem  a  long  and  diffi- 
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cult  process;  as  a  fact,  it  is  neither  the  one  nor  the  other. 
It  need  occupy  no  more  time  than  does  nickel-plating  as. 
u.siially  carried  out  in  a  first-cla.ss  plating  shop,  since  the 
time  occupied  in  the  nickel  vat  can  be  cut  down  by  at  least 
one-half,  and  the  process  is  not  nearly  so  difficult  (or  long) 
as  silver-plating,  with  its  "  quicking,"  "  striking," 
deposition  in  the  "  heavy  "  vat  and,  maybe,  "  brighten 
ing,"  with  numerous  scratch  bi-ushings  in  between.  The 
fact  is  that  we  have  here,  in  modern  plating-shop 
practice,  an  instance  of  that  old  Russian  adage — the  bug- 
bear of  Peter  the  Great:  "  Our  fathers  did  it  so;  thou 
shalt  not  be  wiser  than  they." 

Electric  Locomotives  in   Steel   Works. 

The  in.stallation  of  electricity  in  stcchvorks  has  effected  great 
.savnngs  in  cost  and  a  large  increase  in  output.  From  a  study  of 
locomotive  costs  it  is  equally  certain  that  during  the  next  few 
years  there  will  be  a  large  turnover  fiom  steam  to  electric  drive 
for  handling  the  traffic  in  and  about  the  yards  of  large  steel  plants. 
A  fair-sized  steelworks  will  have  from  forty  to  sixty  locomotives 
consuming  coal  and  burning  out  the  boiler  tubes  twentj^-four  hours 
a  day  while  the  actuil  operating  time  during  which  they  are  doing 
useful  work  is  60  per  cent,  or,  say,  fifteen  hours.  Repairs  to  a 
steam  locomoti\-e  are  a  long  and  costly  job,  sometimes  amounting 
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to  two  to  three  weeks,  especially  when  retubing  has  to  be  done  and 
a  new  firebox  fitted. 

On  the  other  hand,  the  electric  locomotive  consists  only  of  a 
motor  driving  through  one  spur  reduction  to  the  driving  wheels. 
The  armature,  the  only  part  that  may  go  wrong,  can  be  removed 
in  less  time  then  it  takes  even  to  cool  down  a  steam  locomotive  to 
a  temperature  at  whicli  it  can  be  handled.  The  control  gear  needs 
little  attention  and  is  convenient  to  repair  or  replace.  The  sim- 
plicity of  the  electric  locomotive  is  in  fact  one  of  its  greatest 
advantages,  and,  moreover,  it  costs  nothing  when  standing  idle. 

There  are  three  possible  ways  of  supplying  a  steelworks  electric 
locomotive  with  current.  (1)  Overhead  conductors,  (2)  third  rail, 
(3)  batteries.  The  first  will  in  most  steelworks  be  ruled  out  on 
account  of  the  cranes,  which  are  ubiquitous.  The  third  rail  is  re- 
garded by  a  good  many  people  with  suspicion  as  being  dangerous, 
but  properly  protected  it  is  a  safe  and  efficient  way  of  collecting 
the  current  and  one  that  can  be  installed  over  the  complicated 
points  and  crossings  met  with  in  a  steelworks. 

The  storage  battery  locomotive,  now  that  we  have  such  efficient 
batteries  as  the  Edison  and  Exide,  makes  a  good  proposition,  and 
in  many  eases  will  be  found  as  cheap  to  instal  as  the  third  rail 
system  where  the  hauls  aio  short  and  the  number  of  points  large. 
The  batteries  are  large  enough  for  running  through  one  shift  and 
are  arranged  in  steel  boxes  so  that  they  can  be  lifted  off  and  replaced 
with  fully  charged  ones. 

The  locomotive  is  therefoie  not  idle  while  charging  up,  and  only 
a  few  extra  batteries  are  required  to  keep  the  whole  number  of  locos 
injoperation.  Each  individual  works  must  be  studied  and  the  system 
best  suited  adopted.  In  some  cases  a  combination  of  battery  and 
overhead  or  third  rail  will  be  most  suited  to  the  needs  of  the  plant. 

With  the  present  high  costs  of  coal  and  labour  it  is  necessary 
to  take  advantage  of  every  economj-  that  can  be  effected,  and  the 
electric  locomotive  undoubtedly  offers  a  big  field  for  saving. 

We  are  indebted  to  the  Sanderson-Bibby  Comjjany  for  the 
illustration  in  this  article. 
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Notes  on  the  Schneider  Gas 
Engine. 

By  H.  A.  A.  DOMBRAIN. 

Continental  practice  in  the  manufactiue  of  large  gas  engines 
is  admittedly  far  ahead  of  British  practice.  Many  years  have  been 
spent  in  pioneer  work,  and  while  British  makere  have  undoubtedly 
improved  greatly  of  recent  years,  and  British  gas  engines  are  now- 
made  which  can  compare  favomably  with  those  of  Continental 
makers,  the  experience  accumulated  abroad,  where  large  gas 
engines  have  been  in  successful  operation  over  long  periods,  con- 
stitutes a  marked  advantage  over  practice  in  this  country. 
Belirium,  French,  and  German  manufacturers  have  from  the  outset 
been  favourably  disposed  to  the  employment  of  large  gas  engines, 
and  in  an  atmosphere  devoid  of  prejudices,  and  even  actively 
benevolent  towards  internal-combustion  engines  of  large  size,  it 
can  readily  be  understood  that  progi'css  has  been  favourable  and 
the  development  of  the  industry  has  been  on  a  larger  scale  and  more 
successful  than  elsewhere. 

France  was  the  original  home  of  the  gas  engine,  and  practically 
all  large  iron  works  in  France  employ  such  engines  for  power 
development.  One  of  the  most  poprdar  made  in  France  is  the 
Schneider  engine,  of  wliich  it  is  thought  that  the  following  des- 
cription can  hardly  fail  to  be  of  interest.  Sclmeider  &  Co.  design 
engines  for  a  great  variety  of  purposes  and  make  a  speciality  of 
large  engines  for  power  purposes  in  iron  and  steel  works.  These 
engines  wOl  work  on  either  blast  furnace,  coke-oven,  producer 
or  town  gas.  In  the  earlier  stages  the  firm  built  single  cylinder 
engines  of  comparatively  low  power,  but  the  ever  increasing  needs 
of  industry,  calling  for  liigher  and  higher  powered  engines,  led  them 
to  concentrate  their  efforts  on  producing  tivin-oylinder  engines. 

Material  Question. 

Profiting  by  the  previous  experience  gained  in  the  building  of 
these  engines  and  in  the  use  of  the  various  gases  which  could  be 
employed  to  drive  them,  Schneider  &  Co.  bent  their  energies  on 
gradually  perfecting  details,  until  they  were  able  to  produce  first- 
class  industrial  machines  strong  and  free  from  defects  which  would 
impair  their  steady  working.  These  points  were  achieved  by 
judicious  design  and  by  the  employment  of  metals  most  appropriate 
to  the  work  that  was  put  on  them.  The  cylinders,  which  w(?ic  at 
first  made  of  hard  east-iron  and  non-jacketed,  are  now  cast  from  a 
metal  specially  suitable  to  the  varying  expansion  and  ai-e  fitted 
with  a  liner  of  hard  metal  to  resist  the  wear.  Likewise  the  pistons, 
originally  made  of  cast-iron,  are  now  of  cast  steel.  Special  attention 
is  paid  to  the  selection  of  suitable  steel  and  to  its  scientific  treatment. 

According  to  the  use  to  which  it  is  to  be  put  and  to  the  power  to 
be  developed  the  Schneider  engine  is  made  in  four  types,  viz., 
single  cylinder,  twin  single  cylinder,  tandem,  and  twin  tandem, 
the  last  enabUng  powers  as  high  as  6  000  k.p.  to  be  attained  normally. 
They  are  all  horizontal  and  four  stroke. 

Fixed  Compression. 

For  plants  not  subject  to  great  variation  of  load  the  engines  are 
woiked  on  a  fixed  compression  basis.  Such  engines  are  generally 
installed  for  blast  furnace  work.  On  the  other  hand,  where  there  is 
considerable  and  sharp  variation  of  load  the  engines  are  run  on  a 
basis  of  variable  admission  and  compression.  The  gases  used 
must  be  well  scrubbed  so  as  not  to  contain  tar,  sulphur,  or  more 
than  002  to  0'03  grammes  of  dust  per  cubic  meter.  A  dirty  gas 
of  course  means  frequent  cleaning  of  cylinders  and  valve  chambers, 
besides  causing  the  danger  of  premature  ignition  ;  and  failures 
in  the  past  have  been  due  to  imperfect  cleaning  at  least  as  often 
as  to  faulty  design.  The  gas  should  be  cool  and  dry  and  not  exceed 
a  temperature  of  75°F.  at  the  inlet,  othei-wise  the  efficiency  is 
reduced.  The  heat  consumption  varies  with  the  quality  of  the 
gas  and  ranges  between  8  700  and  9  500  B.T.U.  per  H.p.  per  hour. 

In  Fig.  1  we  give  an  illustration  of  the  3  000  H.p.  blowing  engine 
made  for  the  Soci^t^  Kormande  de  Metallurgie.  Fig.  2  is  the  same 
in  course  of  assembUng,  and  Fig.  3  is  a  view  of  its  blowing  cyUnder 
in  course  of  manufacture.  The  bed-plate,  of  ample  base,  is  anchored 
for  its  whole  length  on  the  foundation  to  which  it  is  secured  by  strong 
bolts.  In  front  it  is  formed  into  a  well  to  enable  the  waste  oil 
from  the  crank  pin  and  crank  shaft  to  be  recovered.  It  carries 
two  bearings  for  the  crank  axle,  these  being  fitted  with  cast  iron 
liners  run  in  with  anti-friction  metal.  They  are  made  in  four 
pieces  with  arrangements  to  take  up  the  wear.  Cold  water  is 
circulated  below  the  liners.  The  rear  part  of  the  bedplate  carries 
the  motion  bars  for  the  crosshead  sUpper.  The  cyUnders,  either 
cast  in  one  piece  with  the  jacket  on,  or,  as  in  large  bores,  in 
symmetrical  halves  are  of  cast  iron  specially  intended  to  with-stand 
the  relative  expansion.  They  are  fitted  with  wear-resisting  cast- 
iron  liners.  They  carrj-  four  branches,  two  on  the  top  to  receive 
the  inlet  valves  and  two  below  to  receive  the  exhaust  valves. 
This  design  is  such  as  to  reduce  to  a^minimum  the  chances  of  a 
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crack  while  working.  For  this  reason  also  the  jacket  \\a.\\  is  placed 
as  far  as  possible  from  the  cylinder  liner  so  that  tlie  free  eximnsion 
of  tlie  latter  is  not  impeded.  The  result  is  a  spacious  wafer  cliamber 
which  can  easily  be  cleaned  by  properly  jjlaced  manholes  ;  while 
the  necessary  points  between  the  two  walls  arc  rendered  sufficiently 
Hexible.     The  cylinders  are  bolted  to  the  bedplate,  to  tlie  central 


motion  bar  for  the  intermediate  slipjier.  It  is  arranged  so  as  to 
allow  of  easy  dissembling  and  the  removal  of  tlie  cylinder  covers, 
and  rests  on  two  longitudinal  box  girders  grouted  in  to  the  brick- 
work. At  the  rear  is  ])laced  the  guide  for  the  slipper  supporting 
the  outer  end  of  the  piston  rod,  which  also  serves  as  a  support  for 
the  back  cylinder  and  Hkewise  rests  on  two  box  girders  grouted 


Flo.  2. — Schneider  3  0  0   H.r.    Jjlu 
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and  to  the  rear  distance  pieces,  and  being  concentrically  housed 
into  each  are  amply  supported.  They  are  interchangeable  and  the 
water-jacketed  cylinder  covers  are  similarly  interchangeable. 

Maintenance  and  Equilibrium. 

The  distance  piece   between   the  cylinders  serves  to  sup]iort  the 


Flo.  :}. — Cylinder  for  3  000  H.r.   Blowing   Engine   vsing   Furnace   Gases 
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into  the  brick-work.  It  is  of  large  dimensions,  so  as  to  allow  of  the 
removal  of  the  cylinder  cover  and  for  dissembling  the  piston  and 
liiston  rod.  The  cross-head  slipper  bars  both  in  the  distance  piece 
and  «t  tlie  rear  can  slide  freely  on  two  box  girders  in  such  manner 
as  not  to  interfere  with  the  expansion  of  the  whole.  The  cylinders 
and  distance  pieces  constitute  therefore  an  independent  unit  in 
relation  to  the  internal   forces    of   transmission. 

The    elastic    deformations    of    the    fixed    parts 

~S^SI         of    the    engine    have    thus    no    effect    on    the 
^|t  moving  parts,   and  as  the   e(|ui!ibrium    of    the 

"1^  parts  is  vertically  correct  the  vibrations  pro- 
duced by  the  engine  are  imperceptible.  The 
pistons  are  of  cast  steel  and  are  furnished  with  a 
rcrtain  number  of  rings  of  cast  iron  especially 
A\('ar- resisting,  wliich  ensures  even  cooling.  They 
a!e  secured  to  hollow  piston  rods  and  carried 
(in  their  slippers  in  such  a  manner  that  only 
the  rings  are  in  contact  with  the  liners.  The 
iikIs  are  secured  to  the  forward  cross-head  and 
pro\ided  with  a  shoe  of  very  large  bearing 
surface  lun  in  with  white  metal.  They  are 
attached  to  each  other  by  a  special  sleeve  joint 
\\liiili  allows  of  easy  dissembling  and  accurate 
^^-■"--•^  adjustment.  J5oth  shoes  are  run  in  with 
.^Jjt*  antifriction     iiutal.       Water     under     pressure 

^^W  linuUitcs  both  in  the  jiistons  and  rods. 

Connecting  Rod  and  Crank-shaft  Design. 

The  connecting  rod,  of  forged  steel,  and  having 
also  steel  bearings,  run  in  with  anti-friction 
metal,  actuates  a  single-throw  crank,  likewise 
of  forged  steel,  and  generally  built  up  with 
liieeks  of  forged  steel  forming  balance  weights, 
but  is  in  some  cases  made  of  a  solid  forgini: 
with  balance  weights  separately  secured.  Tin 
tly-wheel,  of  ample  weight  to  secure  even 
running,  is  generally  in  halves,  held  together  by 
bolts  and  shrunk-on  rings.  In  some  cases  it  is 
made    with    forged    steel    arms.      For    engines 
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designed  for  electric-generator  work  the  crank-shaft  is  keyed  direct 
tOithe  rotor  of  the  alternator  or  to  the  armature  of  the  dynamo. 
A  hand  or  electric  barring-engine,  quickh-  engaged  and  disengaged, 
and  working  a  rack  on  either  the  fly-wheel  or  thej'otor  allows 
the  engine  to  be  brought  round  to  the  best  position  for 
startmg-up.  Except  in  twin  engines  the  crank-shaft  is  carried  in 
an  outer  bearing  bolted  on  to  a  cast-iron  plate.  This  plummer- 
block  has  a  cast-iron  liner  in  halves  run  in  with  anti-friction 
metal.     Cold  water  is  circulated  under  this  liner. 

Valve  Gear. 

The  inlet  valves,  two  in  number  to  each  cylinder,  are  placed  at 
the  ends  on  the  top.  The  exhaust  valves,  likewise  two  in  number, 
are  j^laced  below  directly  opposite  the  inlet  valves.  According 
to  circumstances  the  distribution  is  by  either  variable  admission 
or  by  fixed  compression.  In  the  case  of  variable  admission  the 
latter  and  the  compression  are  variable,  the  mixture  remaiiung 
constant.  The  admission  takes  place  through  a  valve  ojjcning 
inwards  and  by  two  cocks,  one  for  air  and  one  for  gas,  both  being 
contained  in  the  inlet  chamber.  These  cooks  are  controlled  by 
a  dash-pot  operated  by  the  governor.  At  the  commencement  of 
aspiration  they  open  the  ports  for  the  admission  of  air  and  gas  at 
the  same  time  as  the  inlet  valve  opens,  and  are  held  open  until  the 
volume  of  mixture  required  by  the  jKirticular  demands  of  tlu'  <'ii<_'ini- 


aspiration  stroke.  At  the  end  of  the  compression  stroke  the  fresh 
mixture  last  admitted  is  found  localised  round  the  sparking- 
plugs  and  easily  takes  fire  ;  even  with  poor  gas  the  air  more  or 
less  mixed  remains  close  to  the  piston.  In  both  cases  the  exhaust 
is  effected  by  forged  steel  valves  water-cooled  and  worked  by 
positive  motion. 

The  valves  are  placed  in  cast-iron  valve  chambers  which  arc  also 
water-cooled.  The  inlet  valves  are  worked  either  in  the  usual  way 
from  a  2  to  1  cam-shaft,  or  by  an  intervening  auxiliary  shaft 
provided  vdth  back-gear.  In  the  first  method  of  distribution  the 
air  and  gas  are  actuated  by  dash-pots  worked  by  an  independent 
eccentric.  In  the  second  method  the  gas  cock  is  actuated  by  a 
rod  coupled  to  a  cam  lever  keyed  on  to  the  spindle  of  the  lever 
actuating  the  mixture  valve.  These  arrangements  which  charac- 
terise the  Schneider  system  are  very  simple  and  exact.  Means 
have  been  taken  to  avoid  wear  in  the  working  parts,  e.g.,  the  trips 
of  the  dash-pots  are  of  a  metal  specially  treated.  Moreover,  all 
the  designs  have  been  carried  out  'irith  a  view  to  quick  dissembling 
and  assembling.  It  needs  only  a  few  minutes  to  dissemble,  clean, 
and  re-asscmble  the  gas  cocks. 

Governing,  Ignition,  and  Lubrication. 

The  governor  is  of  the  Isoclrrone  spring  tyjje  with  heavy  weights 
aiifl  of  gicat  power,  and  is  provided  with  a  spring  balance  so  as  to 


Fig.  4. —  1  200  h.p.  Gas   Engine   in   the   Longwt   Steel   Works. 


IS  drawn  in,  when  the  dash-pot  acts.  The  cocks  are  instantly 
closed  by  a  powerful  spring  furnished  with  buffers,  and  the  ports 
being  closed  the  inlet  remains  open  up  to  the  completion  of  the 
aspiration  stroke.  The  cocks  are  also  arranged  for  fixed  com- 
pression so  as  to  assure  a  mixture  as  nearly  exact  as  possible.  To 
effect  this  they  are  provided  with  a  smaU  hand  mechanism  which 
enables  them  to  be  moved  longitudinally  while  working  and  by 
this  means  to  vary  the  length  of  the  ports  uncovered.  In  the  case 
of  fixed  compression  the  admission  of  gas  only  is  variable. 

The  Mixing  Valve. 

The  introduction  of  air  and  gas  to  the  cylinder  is  effected  by  a 
valve,  carrying  a  mixing  cage  keyed  on  to  its  spindle,  and  by  a  gas- 
distributing  cock  placed  at  the  side  of  the  cage.  By  giving  a  turn 
with  the  hand  to  this  cage  the  apertures  can  be  regulated  and  there- 
fore the  volume  of  both  gas  and  air  can  be  varied  according  to  the 
heat  units  contained  in  the  gas  employed.  The  cock  is  controlled 
by  a  dash-pot  actuated  by  the  governor.  At  the  commencement 
of  aspu-ation  only  air  Is  admitted,  but  at  a  point  determuied  bj' 
the  demands  of  the  engine  the  cock  sharply  opens  the  gas  port. 
The  gas  enters  the  cylinder  and  intimatelj'  mixes  with  the  air 
already  there  which  continues  to  be  drawn  in  up  to  the  end  of  the 


allow  of  varying  the  speed  when  working.  In  the  case  of  engines 
for  electric  generation  by  alternators  the  balance  for  variable 
distribution  is  worked  by  a  small  motor  capable  of  being  set  in 
motion  from  the  distributing  board  so  as  to  allow  of  easy  coupling- 
up  of  the  units.  The  ignition  is  carried  out  by  the  use  of  Lodge 
plugs  using  a  primary  current  of  8  to  10  V  or  by  means  of  the  usual 
make-and-break,  using  a  current  of  70  to  80  \'.  There  are  several 
plugs  at  each  end  of  the  cylinders.  They  are  regulated  by  a  special 
distributor  mounted  on  the  cam-shaft  and  controlled  from  the 
governor.  The  oiUng  of  the  plummer-blocks,  connecting  rods, 
bearings  and  cross-head  slippers  is  effected  by  means  of  a  geared 
pump  worked  from  the  cam-shaft.  The  waste  oil  runs  into  the  well 
under  the  crank-shaft  and  thence  to  a  filter  box  to  be  used  again. 
The  oiling  of  the  piston,  stuffing  boxes  and  the  exhaust  valve 
spindle  is  carried  out  by  a  special  pump  of  the  firm's  own  design  ; 
a  sight-feed  lubricator  is  also  actuated  by  the  cam-shaft.  The 
other  parts  are  oiled  either  by  rings  screwed  down  or  by  sight-feed 
lubrication.  The  quantity  of  oil  used  is  about  I'5  to  2  drams  per 
H.p.  per  hour,  the  water  in  the  cylinder  jacket,  covers,  valve  boxes, 
and  exhaust  valves  requires  a  pressure  of  about  8  lb.,  which  is 
supplied  from  a  pump  worked  from  the  engine.  Each  overflow 
pipe  has  a  cock  at  the  end  and  empties  into  a  sump  in  full  view, 
consequently  it  is  easy  to  regulate  the  temperature  of  the  circulating 
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-lU.u\VINti 

ENGINES.— t; 

ENER-iL   DET.'ilLS. 

ESGISE. 

Blower. 

H.P.  on 

Effec- 

Bore and 

Revs.  1 

Bore  and 

Class  of 

Volume  of 

Volume  of 

Pressure  of 

Gross 

Class  of 

blower 

tive 

Stroke, 

jier 

Gas. 

Stroke, 

clap 

air  delv. 

fresh 

air  dis- 

Weight, 

Engine. 

piston. 

H.P 

inches. 

mm. 

inches. 

valves. 

per  mm. 

air. 

charged. 

lbs. 

Single-acting  sinEle 

240 

255 

37i  X  40-15 

90 

42-15  X  40-15 

Hoerbiger. 

15  748 

15  183 

26-5  lb. 

24  770 

cub.  ft. 

cub.  ft. 

per  sq.  in. 

Double-acting 

single 

530 

5(50 

39-3  X  4015 

85 

5 

73-65  X  40-15 

Do. 

18  779 

17  790 

51-5  lb. 

44  460 

M 

cub.  ft. 

cub.  ft. 

per  sq.  m. 

Single-acting  single 

530 

560 

40-5  X  40-95 

80 

3 

74-8  X  40-98 

Corliss. 

22  245 

21  357 

44-1  lb. 

41  617 

1 

cub.  ft. 

cub.  ft. 

per  sq. m. 

Double-acting 

twin 

S60 

915 

36-4  X  4015 

72 

64-5  X  40-15 

Hoerbiger. 

25  529 

21  .503 

66-15  lb. 

53  950 

■s 

» 

cub.  ft. 

cub.  ft. 

per  sq.  in. 

Double-acting 

tan- 

890 

050 

35-4  X  39-7 

90 

^^ 

86-6  X  39-7 

Soutlvwark. 

26  432 

25  750 

16-15  lb. 

35  890 

■2h 

cub.  ft. 

cub.  ft. 

per  sq.  in. 

Do. 

8(50 

915 

35-4  X  39-7 

84 

92-9  X  39-7 

Hoerbiger. 

.27  945 

25  594 

58-8  lb. 

23  780 

cub.  ft. 

cub.  ft. 

per  sq.  m. 

Do. 

1  120 

1  190 

36-6  X  40-15 

92 

gffl 

92-9  X  4015 

Do. 

33  438 
cub.  ft. 

31  597 
cub.  ft. 

66  lb. 
per  sq.  in. 

23  780 

Do. 

1260 

1340 

39-3  X  40-15 

90 

9 

98-4  X  40-15 

Do. 

36  772 
cub.  ft. 

34  250 
cub.  ft. 

661b. 
per  sq.  in. 

44  460 

Do. 

1  150 

1220 

30-7  X  40-55 

84 

1 

100-7  X  40-5 

Do. 

38  841 

36  722 

55-8  lb. 

44  460 

cub.  ft. 

cub.  ft. 

per  sq.  in. 

Do. 

2220 

2  3G0 

40-5  X  40-95 

83 

114-7  X  40-9 

Do: 

53  029 
cub.  ft. 

50  140 
cub.  ft. 

88-2  lb. 
per  sq.  in. 

99  100 

water  so  that  the  overflow  does  not  exceed  45  to  50  deg.  (104°  to 
122°F.).  The  amount  required  naturally  varies  with  the  tempera- 
ture of  the  supply,  but  is  an  average  of  15  to  18  gals,  per  1  ii.r.  per 
hour.  The  starting  is  effected  by  compressed  air  at  a  pressure  of 
170  to  220  lb.  per  square  inch.  This  is  usually  taken  from  a  small 
reservoir  charged  by  an  electrically-driven  compressor. 

Starting  ArrangemcDts. 

Special  distributors  connected  with  this  reservoir  allow  the  air 
to  be  admitted  at  the  proper  moment.  The  first  explosions  arc 
very  rapid  and  the  engine  starts  up  quickly  without  need  for 
interfering  with  the  fixed  compression.  The  consumption  of  air 
is  small  and  several  starts  can  be  made  by  one  charge  of  the  reservoir, 
provided  the  pressure  of  the  latter  does  not  fall  below  120  lb.  per 
square  inch.  The  compressed  air  is  admitted  to  both  sides  of  the 
piston,  thereby  obviating  the  necessity  of  barring  the  engine  round. 
One  man  can  start  the  largest  engine. 

In  those  cases  where  the  gas  engine  as  above  described  is  used 
for  blast  furnace  work  the  blower  is  mounted  in  tandem  with  the 
cylinders  as  shown  in  Fig.  1.  It  consists  of  a  close-grained  cast- 
iron  cylinder  at  each  end  of  which  a  large  head  is  securely  bolted 
on,  and  in  which  latter  are  contained  the  suction  and  delivery 
clacks.  For  high  pressures  the  cylinder  is  water-jacketed.  The 
clack  valves  usually  employed  are  of  the  Hoerbiger  type,  but  the 
tirm  also  fit  the  Southwark.  The  covers  of  the  heads  are  of  sufficient 
size  to  allow  of  drawing  the  blowing  pistons  without  dismantling 
anything  else.  The  rear  cover  is  divided  into  compartments,  each 
of  which  is  provided  with  a  valve,  communicating  when  necessary 
with  the  interior  of  the  cylinder.  The  object  of  this  aiTangcment 
is  to  vary  the  clearances  and  by  that  means  to  raise  or  lower  the 
pressure  and  consequently  the  volume  of  air  delivered. 

Table  1  shows  the  general  details  of  a  Schneider  engine  for 
electric  plant  and  Table  2  those  for  furnace  work.  A  synojjsis 
of  one  of  the  large  plants  carried  out  by  the  firm  is  also  given. 

F'rom  the  above  description  and  information  it  will  be  seen  that 
the  continental  makers  have  been  alive  to  the  value  of  large  internal 
combustion  engines.  The  Schneider  engine  has  been  selected  on 
account  of  their  world-wide  reputation  and  because  it  is  not  well 
known  in  this  country. 

The  following  is  an  extract  from  the  report  of  trials  made  on  two 
electric  generator  sets  using  blast-furnace  gas.  They  were  rated 
at  2  200  H.P.  and  were  erected  at  the  works  of  theSoci^t^  des  Aceries 
de  Longwy. 

Each  set  consisted  of  twin  double-acting  tandem  engines  working 
on  the  one  crank-shaft  and  having  the  armature  of  a  dynamcj 
keyed  direct  to  the  latter. 

Table  I.-  General  Details  of  Sch.veideb  Engine. 

Diameter  of  gas  cylinders      0-9m 

Piston  stroke 1-lOOm. 

Revs,  per  mio I  'Jfl 

Normal  H.P 2-200 

Guaranteed  reserve  power     10  per 'cn'.. 

Average  h.p.  developed  during  the  trial      . .      . .  2  225 

Calorific  value  of  the  gas        3-820  B.Tb.U. 

Consumption  in  calories  per  effective   n.v    pei 

hour  (average  of  five  tests)        903CBTb.O. 

Maximum  power  developed 2-500  h.p. 

Water  consumed  per  eff.  h.p.  per  hour        . .  15-5  galls. 

Oil  coi)Sumed  per  eff.  H.p.  per  hour      0-8  dram. 


A  sharp  reduction  of  current  from  3  300  to  1800  ampeies 
caused  an  increase  of  speed  from  102-4  to  104  revs,  per  min. 
without  any  explosions,  shocks,  or  jjremature  ignitions.  The 
increase  of  speed  was  therefore  only  To  j)pr  cent. 


Engineering  Steels.  ' 

J^r.  Aitchisoii  has  wntteii  an  iiitereetiug  and  useful  book. 
It  is  addrcKseid  especially  to  engine«i-3  and  users;  bub  there 
is  much  in  it  that  should  be  helpful  to  a  wdder  circle  of 
readers.  The  author's  style  of  expres-sion  is  almost  ccju- 
versatioual  ;  he  has  w-isely  refu.sed  to  adopt  the  dry-as-dust 
mode  to  which  we  are  accustomed  in  scientific  te.xb-books. 
And  this  is  a  distinct  gain ;  for  the  reader  will  find  his 
attention  held  where  otherwise  he  mighti  be  tempted  to 
somnolence. 

After  an  excellent  Foreword  by  Prof.  W.  C.  Unwin,  the 
author  begins  with  a  not-too-long  introduction  to  steel- 
melting  processes  and  a  chapter  on  the  casting  and  working 
of  steel.  The  reader  them  meets  (in  Chap.  III.)  a  vei-y 
interesting  and  lucid  sui-vey  of  the  heat  treatment  of  steel, 
including  annealing  and  tempering.  But  j)erhaps  Chapter 
IV.,  which  deals  with  mechanical  testing,  is  the  one  that 
will  prove  the  most  interesting  and  most  useful  to  engineers 
in  general.  In  treating  this  subject,  Dr.  Aitchison  has 
rightly  been  careful  to  define  what  he  means  by  such  terms 
as  "  hardness  "  and  "  elastic  limit."  This  course  is  very 
proper,  and,  indeed,  very  necessary.  Too  often  we  meel 
in  text-books  with  descriptions  of  methods  of  mea^suriiig 
"  hardness,"  only  to  find  that  the  author  does  not  himself 
ap])ear  quite  clear  as  to  what  that  property  of  matter-  is 
which  he  calls  "hardness."  Dr.  Aitchison  frankly  says 
(p.  93)  that  :  "  For  most  purjjoses,  the  hardness  may  be 
regarded  as  the  resistance  which  a  material  exerts  against 
deformation,"  and  therein  gives  a  definition  that  an 
engineer  will  understand.  So  with  "  elastic  limit."  For 
his  purpose  the  author  adopts  the  definition  of  the  British 
Engineering  Standards  Association,  wherein  "  elastic 
limit  "  means  the  same  thing  as  "  Limit  of  Proportional- 
ity "  of  strain  to  stress.  The  remaining  five  chapters  of 
the  book  are  concerned  with  descriptions  of  various  kinds 
of  steel — plain  carbon  steel,  c^se-hardened  steels,  cold- 
worked  steels,  alloy  steels,  and  tool  steels — with  the  use  of 
which  engineers  have  to  become  familar.  A  number  of 
appendices,  dealing  with,  for  the  most  part,  methods  of 
testing  steels,  comi^lete  the  text,  which  is  illustrated 
throughout  by  numerous  photomicrographs  and  clearly- 
drawn  figures. 

*  Esoinkerino  Steels.      By  Dr.   L.   Aitchison.      (Lmdon: 
Macdonald  i  Evans.)     Pp.  xxxi.-^396.     25s.  net. 
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Motor   Equipment   for  Main   Drive   of   Rolling   Mills. 

We  give  below  particulars  of  electrically-driven  rolling  mills  (in  operation  and    in  course  of  erection)   in  so  far  as  such 

data  has  been  supplied  to  us  : — 


Description  of  mill. 


Motor. 


H.P.         jSpeed  r.p.m. 


Steel,  Peech  &  Tozer   Continuous  billet      

Whitecross  Co Wire  rod 

Steel,  Peech  &  Tozer    Slab       

Stewarts  &  Lloyds j  Pilger      

S.  African  Steel  Union  Corporation 1  3  high     

Govt.  Rolling  Mills,  Southampton ,  24  in.  &  20  in.  sheet   

Elliott  Metal  Co Sheet      

F.  Smith  &  Co ;  Roughing  &  finishing  rod 

Andrews  &  Co |  9  in.  rod  (finishing) 

Melingriiiith  Co 24  in.  sheet  (three  mills)  . . 

Babcock  &  Wilcox     ,  Tube  piercing    

Birmingham  Corrugated  Iron  Co I  28  in.  sheet  (two  mills)  . . . 

Upper  Forest  &  Worcester  S.  &  T.  Co... .  |  24  in.  .sheet  (four  mills) 
Upper  Forest  &  Worcester  S.  &  T.  Co. 
Upper  Forest  &  Worcester  S.  &  T.  Co. 
Govt.  Rolling  Mills,  Southampton  .  .  . 

Weldleas  Steel  Tube  Co 

Govt.  Rolling  Mills,  Southampton  . . . 

F.  Smith  &  Co 

Andrews  &  Co 

Govt.  Rolling  Mills,  Southampton  .  . . 
Giovt.  Rolling  Mills,  Southampton  . . . 

Babcock  &  Wilcox I  Tube  rolling 

Stewarts  &  Lloyds [  20  in.  sheet  (3  stands) 

Munition  Factory,  Birmingham I  30  in.  &  24  in.  sheet 

T.  Bolton  &  Sons 

Elliott  Metal  Co 

Govt.  Rolling  Mills,  Southampton 
Govt.  Rolling  Mills,  Southampton 

Andrews  &  Co 

Tubes,  Limited 

Tubes,  Limited     \ . 

Tubes,  Limited 

Tubes,  Limited 


24  in.  sheet  (four  mills) 
24  in.  sheet  (four  mills) 

20  in.  &  18  in.  sheet 

Tube  piercing    

20  in.  &  18  in.  sheet 

Draw  benches 

14  in.  roughing    

18  in.  sheet      

16  in.  &  15  in.  sheet    . . , 


Slabbing  and  sheet 

Sheet 

15  in.  &  12  in.  sheet 

Sheet 

14  in.  intermediate 

Tube  rolling 

Hydraulic  piercing . . 

Tube  piercing    

Tube  piercing    

Tubes,  Limited  Tube  piercing    

Munition  Factory.  Birmingham i  24  in.  &  18  in.  sheet 

Babcock  &  Wilcox     Tube  piercing    

Munition  Factory,  Birmingham Sheet 

.\Iuntz  Metal  Co j  Tube  piercing    

Muntz  Metal  Co I  Tube  rolling 

Aluminium  Corporation    [  Sheet       

Jones  &  Colver |  Rod 

Perfecta  Tube  Co I  Pilger    

Babcock  &  Wilcox [  Pilger   

Dorman,  Long  &  Co '  Continuous  rod 


Dorman,  Long  &  Co 

Dorman,  Long  &  Co 

Oldbury  Rolling  Mills    

Munition  Factory,  Birmingham 

Elliott  Metal  Co 

Cammell,  Laird  &  Co 

Tupper  &  Co 

Govt.  Rolling  Mills,  Southampton !  12  in.  finishing 

Govt.  Rolling  Mills,  Southampton i  12  in.  finishing 

Govt.  Rolling  Mills,  Southampton [  8  in.  finishing 

Heeley  Silver  Mills  i  Cold  rolls 


Continuous  rod , 
Continuous  rod. 
9  in.  rghng.  &  7  in.  finshg. 

Sheet 

Sheet 

Sheet 

Rod 


28  in.  cogging    

Wire  rod 

20  in.  3  high  roughing  . . 
18  in.  3  high  intermediate 
18  in.  3  high  finishing  ... 
Tyre  finishing    


Dorman,  Long  &  Co, 
Dorman,  Long  &  Co 
Partington  Steel  &  Iron  Co. 
Partington  Steel  &  Iron  Co. 
Partington  Steel  &  Iron  Co. 

Blaenavon  Co 

Locke,  Lancaster  &  Co . '  Sheet 

Glengarnock  Iron  &  Steel  Co ',  1 2  in  guide  . . 

Metal  Mfg.  Co.  London - !  Tube  piercing 

Metal  Mfg.  Co.  London i  Special   

Gravesend  Steel  &  Tinplate  Co ■  Cold  roUs    

Gravesend  Steel  &  Tinplate  Co I  Special   

Neville  Druce   I  Sheet      

Neville  Druce    !  Special    

Dorman,  Long  &  Co |  42  in.  reversing  plate 

Steel,  Peech  &  Tozer    \  36  in.  reversing  cogging  . . 

Dorman,  Long  &  Co |  29  in.  reversing  plate    . . . . 

Dorman,  Long  &  Co 28  in.  reversing  cogging  . . 

•John  Brown  &  Co 24  in.  reversing  cogging  . . 

Patent  Shaft  &  Axletree  Co i  Special    

Locke,  Lancaster  &  Co 21  in.  sheet      

F.  Smith  &  Co '  Copper  rod 

Hadfield's,  Sheffield     ■  14  in.  finishing 

Hadfield's,  Shefiield ,  11  in.  finishing 

Hadfield's,  Sheffield j  28  in.  reversing  cogging  . . 

O.  B.  Jacobsen i  Sheet 

0.  B.  Jacobsen Sheet 

United  Steel  Co '  Hoop  (roughing)     

*  With  flywheel  motor-generator  sets. 


5000/9600 

2000/4700 

1200/3000 

1000/3000 

750/1800 

750/1600 

700/14.50 

650/1400* 

650/1300 

550/1500 

5.50/1400 

350/1400 

550/1300 

550/1100 

550/1100 

500/1100 

500/1200 

500/1000 

400/1000 

400/900 

400/800 

400/800 

375/800 

350/900 

300/1000 

300/750 

300/690 

300/600 

300/600 

300/600 

.300/600 

260/800 

250/720 

2.50/720 

250/720 

250/650 

250/600 

250/550 

250/500 

250/500 

250 /.500 

200/500 

200/400 

180/360 

1.50/325 

150/325 

150/325 

150/300 

125/250 

100/200 

100/200 

80/160 

50/100 

50/100 

40/80 

30/60 

1200/3600 

1250/2500 

1200/3000 

1200/3000 

1200/3000 

1000/2000 

440/880 

350/700 

200/400 

150/300 

75/200 

75/150 

62/124 

50/100 

6000/20500 

6000/15500 

4000/12000 

1200/3600 

600/1800 

250/500 

125/300 

950/1900 

.500/1000 

400/800 

3200/11600 

400/950 

3.50 
1500/805 
t 


92 

490 

240 

368 

365 

266 

120 

365 

650 

360 

290 

730 

210 

210 

210 

292 

730 

292 

730 

730 

332 

332 

104 

360 

360 

580 

360 

322 

322 

210 

290 

485 

730 

730 

730 

360 

730 

290 

480 

480 

415 

485 

360 

360 

360 

470 

780 

360 

490 

490 

360 

475 

480 

480 

715 

725 
90 
120/180 
55/90 
90/180 
90/180 
175/350 

660 
130/170 

500 

480 
200/300 

500 
525/600 

600 

40/70 

48/100 

,50/100 

70/90 
117/170 

90/180 

200 

375 

75/150 
150/2.50 

60/120 

480 

415 

325/175 


Supply. 


3  ph.,  6300  v.,  50  eye. 
3  ph.,  2000  v.,  50  eye. 
3  ph.,  6300  v.,  50  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  525  v.,  50  eve 
3  ph.,  3300  v.,  .50  eve. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  2200  v.,  .50  eye. 
3  ph.,  3300  v.,  .50  eye. 
3  ph.,  2200  v.,  25  eye. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  440  v.,  50  eye. 
3  ph.,  3300  v.,  50  eye. 
3  ph.,  3300  v.,  50  eye. 
3  ph.,  3300  v.,  50  eye. 
3  ph.,  3300  v.,  50  eye. 

2  ph.,  2700  v.,  50  eye. 

3  ph.,  3300  v.,  50  C)-c. 
3  ph.,  2200  v.,  50  eye. 
3  ph.,  3300  v.,  50  eye. 
3  ph.,  3300  v.,  ,50  eye. 
3  ph.,  3300  v.,  50  eye. 
3  ph.,  400  v.,  25  eve. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  440  v..  25  eye. 
3  ph.,  400  v.,  50  eye. 
3  ph.,  440  v.,  25  eye. 

3  ph.,  3300  v.,  .50  eye. 
3  ph.,  3300  v.,  50  eye. 
3  ph.,  3.300  v.,  50  eye. 
3  ph.,  5000  v..  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v..  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  400  v.,  25  eye. 
3  ph..  440  v.,  25  eye. 
2  ph.,  440  v.,  .50  eye. 

2  ph.,  440  v.,  50  eye. 

3  ph..  440  v.,  50  eye. 

2  ph.,  200  v.,  .50  eye. 

3  ph.,  440  v.,  25  eye. 
3  ph..  400  v.,  25  eye. 
3  ph..  440  v.,  40  eye. 
3  ph..  440  v.,  40  eye. 
3  ph.,  440  v.,  40  eye. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 

2  ph.,  200  v.,  50  eye. 

3  ph.,  440  v.,  50  eye. 
3  ph.,  440  v.,  50  eye. 
3  ph.,  440  v.,  50  eye. 

2  ph.,  200  v.,  .50  eye. 

3  ph.,  400  V 

460  v.,  d.e 

500  v.,  d.c 

500  V.  dc 

500  V.  d.c 

460  V.  d.c 

460  V.  d.c 

440  V.  d.c 

250  V.  d.c 

440  V.  d.c 

220  V.  d.c 

440  V.  d.c 

500  V.  d.c 

440  V.  d.c 

3  ph.,  2750  v.,  40  eye* 
3  ph.,  6300  v.,  40  eye.* 
3  ph.,  27.50  v.,  40  eye* 
3  ph.,  2750  v.,  40  eye.* 
3  ph.,  6600  v.,  50  eye.* 
3  ph.,  5000  v.,  50  eye.* 

460  V.  d.c 

3  ph.,  6500  v.,  50  eye. 

230  v.  d.e 

230  V.  d.c 

3  ph.,  3000  v.,  50  eye.* 
3  ph.,  500  v.,  50  eye.* 
3  ph.,  .500  v.,  50  eye. 

3  ph.,  6300  v.,  50  cyc.f 


Drive. 

Installed  by 

Gear 

B.T.H. 

Rope  &  gr 

B.T.H. 

Gear 

B.T.H. 

Gear      ! 

B.T.H. 

Rope 

B.T.H. 

Roi)e  &  gr 

B.T.H. 

Rope  &  gr 

B.T.H. 

Rope  drct  i 

B.T.H. 

Direct      | 

B.T.H. 

Gear      | 

B.T.H. 

Gear       1 

B.T.H. 

Gear      [ 

B.T.H. 

Gear      j 

B.T.H. 

Gear      ' 

B.T.H. 

Gear      | 

B.T.H. 

Rope  &  gr 

B.T.H. 

Gear 

B.T.H. 

Rope  &  gr 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Rope  &  gr 

B.T.H. 

Rope  &  gr 

B.T.H. 

Gear 

B.T.H. 

Rope  &  gr 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Rope  &  gr 

B.T.H. 

Rope  &  gr 

B.T.H. 

Direct 

B.T.H. 

Rope 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.TH. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Rope 

B.T.H. 

Belt 

B.T.H. 

Rope 

B.TH. 

Rope 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.TH. 

Rpe.  &  dir. 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Belt 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Direct 

B.T.H. 

Gear  &  bit. 

B.T.H. 

Direct 

B.T.H. 

Direct 

B.T.H. 

Direct 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.TH. 

Direct 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Gear 

B.T.H. 

Direct 

B.T.H. 

Direct 

B.T.H. 

Direct 

B.T.H. 

Direct 

B.T.H. 

Gear 

B.T.H. 

Direct 

B.T.H. 

Gear 

B.T.H. 

Rope 

B.T.H. 

Direct 

B.T.H. 

Direct 

B.T.H. 

Direct 

1         B.T.H. 

Gear 

B.T.H. 



I         B.T.H. 

Gear 

1         B.T.H. 

Induction  motor  drives  for  speed  regulating  sets. 
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Motor   Equipment   for   Main   Drive   of    Rolling   MiXXs— continued. 


Installed  for 


United  Steel  Co 

United  Steel  Co 

United  Steel  Co 

Phillips,  Gilbert  &  Co 

Phillips,  Gilbert  &  Co 

Phillips,  (;ilbeit&  Co 

Phillips,  Gilbert  &  Co 

BoUkow  \aughan    

Sheftield  Steel  Prod 

Sheffield  Steel  Prod 

Sheffield  Steel  Prod 

Sheffield  Steel  Prod 

Frodinghani  Iron  &  Steel  Co, 

Stewart  i  Lloyds 

C^jrdes  Dos  Works    

Cordes  Dos  Works    

Abertillerv  Tinplato  Co 

H.  H.  Vivian  &  Co 

Yorkshire  Copper  Works  . . . 
Yorkshire  Copper  Works  , , . 
Hallanishire  Steel  &  File  Co, 

T.  Fairley  &  Sons     

Shipman's  Wire  .Mills 

Talbot  Stead  Tube  Co 

Talbot  Stead  Tube  Co , 

Talbot  Stead  Tube  Co 

Talbol  Stead  Tube  Co 

Johnsons  Iron  &  Steel  Co,  , , 

Jlonks  Hall  Co 

Ehbw  \"ale  Iron  &  Steel  C.>. 
Ebbw  \ale  Iron  &  Steel  Co, 

MeKechnie  Bros 

Griee,  Grice  &  Co 

James  &  Rosewell    

J,  Booth  &  Co 

Calcutta  Mint    


Hoop  (intermediate) 
Hoop  (finishing)  . , , 
Merchant 


Piercing    

Piercing    

Piercing  

Piercing    

3  high  merchant    

.Merchant  reversing '     1200/4200 

Merchant    j  800 

Merchant    i    •      .ooO 


H,P. 


iSpeed  r,p,m. 


100/50 
:.500/1670 

3000 
200/400 

200/400 

4(K1/8(XI 

400,, SdO 

3000 


Calcutta  ilint   

Calcutta  Mint   

Calcutta  Mint   

Calcutta  Mint    

Calcutta  Mint   , , 

Calcutta  Mint   

Calcutta  Mint   

Calcutta  Mint   

Calcutta  Mint   

Bayliss,  Jones  &  Bayliss     

Bayliss,  Jones  &  Bayliss      

Metal  Manufacturers    

Thomas  Bolton  &  Sons    

Thomas  Bolt.m  &  Sons   

Thomas  Bolton  &  Sons    

Thomas  Bolton  k,  Sons    

Thomas  Bolton  &,  Sons    

Usines  Metallurgiques  de  Saint  Eloi . , 

Louis  Piret  &  Co 

Trelileries  &  Laminoirs  du  Ha\Te 
Welsh  Tinplate  &  Metal  Stamping  Co. 

Samuel  Osbom  &  C!o 

Kichard  Johnson  &  Nephew 

Alfred  Hickman    

-Mfred  Hickman    

Short  Bros 

Short  Bros 

Wolverhampton  Corrugated  Iron  Co, 
Wolverhampton  Corrugated  Iron  Co, 
Wolverhampton  Corrugated  Iron  Co. 

Oriental  Tube  Co 

Oriental  Tube  Co 

Brill  herton  Tubes  &  Conduits     

Brotherton  Tubes  &  Conduits     

Tubes,  Lid 

Tubes,  Ltd 

Tubes,  Ltd 

Tubes,  Ltd 

Tubes,  Ltd 

Tubes,  Ltd     

John  IVrks  &  Sons 

.John  Perks  &  Sons   

Kynochs,  Ltd 

Kynochs,  Ltd 

Kynfwhs,  Ltd 

Kynfwhs,  Ltd 

Kynochs,  Ltd 

Kynochs.  Ltd 

Kynochs,  Ltd 

Kynochs,  Ltd 

Kj-nochs,  Ltd 

Treponing  &  Co i 

t  Imluction  motor  drives  for  speed  regi 


Merchant    

3  high  merchant    

Merchant 

Merchant   

Merchant   

Tinplate     

Copper,  brass,  nickel,  &c. 

Piercing 

Piercing 

2  high  merchant    

2  high  merchant    

Wire 

Pilger 

Pilger 

Piercer 

Tube 

Merchant 

Merchant 

Pilger 

Pilger 

Brass 

Copper 

Lead 

Rod 

Silver  k  nickel 

Silver  &  nickel 

Silver  &  nickel 

Silver  &  nickel 

Silver  &  nickel 

Silver  &  nickel 

Silver  &  nickel 

Silver  &  nickel 

Silver  &  nickel 

Silver  &  nickel 

3  high   

3  high   

Cold  copper   ,  . 


Cold  copper 

Cold  copper    

Cold  copper    

Cold  copper   

Cold  copper    

3  high  continuous 
3  high  continuous 

3  high  continuous     800/1600 

Plate , .  500 

2  high  merchant  350 

3  high  merchant  500 

Cogging  and  live  rolls 4800/9000 

Bar 1  6000/12000 


350 

750/1500 

900 

600 

250 

400/800 

400/800 

400 

400 

220 

300 

275 

200/400 

200/400 

300 

300 

300 

300 

200/400 

200/400 

1.50 

100 

60 

75 
150 
150 
150 
150 

50 

50 

50 

50 

50 

50 
500 
600 
400 
300 
300 
300 
475 
600 
600 
600 


500/300 
240/160 
470/280 

500 

500 

489 

489 

514 
60/120 
100/200 
100/200 
250/,500 
72/180 
73 

600 

600 

214 

293 

320 

320 

588 

375 

390 
100/200 
100/200 

500  . 

.500 
52/100 

200 
400/550 
400/550 

492 

492 

960 

710 

3.50 

350 

350 

3.50 

550 

550 

550 

550 

550 

550 
240/312 
280/380 

300 
400/550 
400/550 
400/550 
300/400 
380/400 

250 

250 
60/90 
135/150 
550/440 
428/360 
+  120 
+  120 

400 

400 

500 

250 

300 

410 
410/430 

363 
375/360 

500 
130/200 

160 

100 

2,50 

280 

+  125 

.  +125 

750 

750 

750 

750 

tso 

750 
750 
750 
750 
200 
by  double 


Supply, 


230  V.  d,c 

3  ph„  0300  V,,  .50  cyct 
3  ph.,  6300  v„  50  cycf 

250  v,  d,c 

2.50  V.  d.c 

3pli.,4O0/400v„.50cyci 
3  ph.,  400/440  v.,  50  eye 
3  i)h,.  2400  v„  60  eye, 

400  V,  d,c 

400  V,  d,c 

400  V.  d.c 

400  V.  d.c 

440  V.  d,c 

3  ph,,  440  v.,  25  cvc, 
3  ph,,  380  V,,  .50  eye, 
3  ph„  380  v.,  50  eye, 
3  ph,,  3000  v„  50  eye, 
3  ph,,  25  eye,  440  v.  , , 

550  V,  d,c 

550  V,  d,c 

3  ph,,  3300  V,,  50  eye, 
3  ph,,  5000  V,,  25  eye, 
3  ph„  2000  V,,  50  eye,  I 

440  V,  d,c j 

440  V,,  d,c I 

3  ph.,  440  v„  ,50  eye,  ; 
3  ph.,  440  V,,  50  eye, 

500v.'d.c I 

500  V,  d,c 

2.50  V.  d.c ' 

250v.  d,e I 

3  ph„  5000  V,,  25  eye.  i 
3  ph,,  .5000  v.,  25  cvc. 

2  ph,,  210  V,,  50  eye, 

3  ph.,  440  V,,  25  eye, 

460  V,  d,c 

460  V,  d,c 

460  V,  d,c.  ' 

460  V.  d.c 

460  V,  d,c 

460  V,  d,c 

460v,  d,c , . 

460  V,  d,c 

460  V,  d,c 

460  V,  d.c,  , , , , 

440  V,  d,c 

440  V,  d,c 

250  V,  d.c , . 

200  V,  d,c 

200  V.  d.c 

200  V.  d.c 

205  V,  d.e 

205  V.  d.c 

550  V.  d,c 

.550  V,  d,c 

440  V,  d,c 

500  V,  d,c 

2  ph.,  2000  V 

3  ph.,  6500  V 

460/500  V.  c,c 

460/500  V.  c,c 

440  V.  d,e 

440  V,  d.e 

220  V,  d,c 

220  V,  d,e 

220  V,  d,c 

.500  V.  d.e 

500  V.  d,c 

400  V,  a,c 

400  V,  a,o 

460  V,  d,e 

460  V,  d,c 

460  V,  d.c 

460  V,  d,e 

460  V,  d.c 

460  V,  d,c 

440/460  V,  d,c 

440/460  V,  d,c 

3  ph,,  520  V,,  50  eye, 
3  ph,,  520  V,,  .50  cvc. 
3  ph.,  500  v.,  .50  eye. 
3  ph.,  500  v.,  50  eye. 
3  ph.,  500  v.,  50  eye. 
3  ph,,  500  V,,  50  eye, 
3  ph,,  .500  v.,  50  eye. 
3  ph.,  520  V,,  50  eye, 
3  ph,,  520  v.,  50  eye, 
3  ph„  .500  v.,  50  eye. 

helical  gearing  from  main 


Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Ciear  &  rp. 
Gear  &  rp. 

Gear 

Gear 
Rope.  dr. 
Rope  dr. 
Lam.  gear 

Rope 

Rope 
Direct 
Direct 

Rope 

Rope 
Direct 

Rope 

Gear 

Gear 

Gear 

Gear 

BeltJ 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Gear 

Rope 

Rope 

Rope 

Rope 

Rope 

Rope 

Rope 

Rope 
Dir-coup. 
Dir-coup. 
Dir-coup. 
Dir-coup. 

Rope 

Rope 

(ieared 

Dir-coup. 

Rope 

Rope 

Belt 
Geared 

Gear 

Rope 

Rope 
Steel   Belt 
Steel   Belt 

Gear 
Dir-coup. 
Dir-coup. 
Dir-coup. 

Gear 

Gear 

Dir-coup. 

Dir-coup. 

Sheet 

Sheet 


Sheet 
Sheet 
Rope 
shaft. 


Installed  by 


B.T.H, 

B,T.H, 

B.T.H, 

B.T,H, 

B.T.H. 

B,T,H, 

B,T,H, 

G,E.C, 

G,F.,('. 

G,E.C, 

G.E,C. 

G,E,C, 

G.E,C. 

G,E,C, 

G.E.C, 

G.E,C, 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

G.E.C. 

Elec.  Con.  Co. 

Elec,  Con,  Co, 

Elec,  Con,  Co. 

Elec,  Con,  Co, 

Elec.  Con,  Co, 

Elec,  Con,  Co. 

Elec,  Con,  Co. 

Elec,  C^n.  Co, 

Elec,  Con,  Co, 

Elec,  Con,  Co, 

Elec,  Con.  Co, 

Elec.  Con,  Co, 

Elec,  Con,  Co, 

Elec,  Con,  Co, 

Elec,  Con,  Co, 

Elec,  Con,  Co, 

Elec,  Con,  Co, 

Elec,  Con.  Co, 

Elec,  Con,  Co, 

Elec,  Con,  Co, 

Elec.  Con.  Co. 

Elec.  Con.  f^o. 

Elec.  Con.  Co. 

Elec.  Con.  Co. 

Elec.  Con.  Co. 

Elec.  Con.  Co. 

Elec.  Con.  Co. 

Elec.  Con,  Co, 

Elec.  Con.  Co. 

Elec.  Con.  Co. 

Elec.  Con.  Co. 

Elec,  Con,  Co, 

Elec,  Con,  Co, 

English  Elec,  Co, 

English  Klec.  Co, 

English  Elec,  Co. 

English  Elec.  Co. 

Enalish  Elec.  Co. 

English  Elec.  Co. 

English  Elec.  Co. 

English  Elec.  Co. 

English  Elec.  Co. 

English  Elec.  Co, 

Mill  speed  10  r.p.m. 
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Motor   Equipment   for   Main    Drive   of  Rolling   Mills— cow/( «)«>(;. 


Supi.ly. 


Davy  Bros. 

Daw  Bros, 

Davy  Bros, 

Henry  Wiggin  &  Co, 

Henry  Wiggin  &  Co 

Daniel  &  Arter 

John  Baker  &  C 

John  Baker  &  Co, 

Clyde  Alloy  Steel  C. 

Jones  &  Rooke 

Jones  &  Rooke 

Chas.  Hirst  &  Co, 

Cbas.  Hirst  &  Co. 

Chas.  Hirst  &  d 

Chas.  Hirst  &  Co. 

Chas.  Hjrst  &  Co. 

Aston  Chain  and  Hook  Co 

Steel  Nut  &  Joseph  Hampton 

Wni.  Bayliss 

Wni.  Bayliss 

Wm.  Baylis! 

Crosthwaites  Engineering  &  Furnace  Co, 
Crosthwaites  Engineermg  &,  Furnace  Co 
Crosthwaites  Engineering  &  Furnace  Co 
C!rosthwa,ites  Engineering  &  Furnace  Co 
Crosthwaites  Engineering  &  Furnace  Co, 
Ceorije  .Tones 

(Jecirr  J 
CCVL'C  J 

Eir  hard  Hill  &  Co, 
Ricliard  Hill  &  Co. 
Richard  Hill  &  Co 
Winfielda  Rolling  Mill: 
Winfields  Rolling  Mill 
Wilkes,  Son  &  Mapplebeck 
Wilkes,  Son  &  Mapplebeck 
Wilkes,  Son  &  Mapplebeck 
A.  *".  Farkes 
A.  F.  Parkes 
Heaton  Dugard 
Heat  on  Dugard 
Heaton  Dugard 
Heaton  Dugard 
John  Hands  &  Sons 
Wm.  West 
.Elliotts  Metal  Co, 
John  Summers  &  Sons 
British  Aluminium  Co, 
British  Aluminium  Co, 
British  Aluminium  Co 
British  Aluminium  Co 
British  Aluminium  Co 
British  Aluminium  Co, 
British  Aluminium  Ci 
British  Aluminium  Co. 
British  Aluminium  Vo. 
British  Aluminium  Co. 
British  Aluminium  Co. 
British  Aluminium  Co 
British  Aluminium  Co 
British  Aluminium  Co 
British  Aluminium  C 
British  Aluminium  Co, 
British  Aluminium  Co 
The  Redbrook  Tinplate  Co 
The  Redbrook  Tinplate  Co, 
John  Wood  &  Sons 
Thomas  Smith  &  Sons 
H.  Roberts 
Perrv  &  Co 
Carr;  Wild  &  Co 
Isaac  Nash  &  Sons 
Kemp  &  Sons 
Kemp  &  Sons 
Kemp  &  Sons 

Rotherham  Forge  &  Rolling  Mills 
E.  Lloyd  &  Co, 
E.  Lloyd  &  Co 
J.  J.  Habershon  &  Co 
Howell  &  Co. 
Howell  &  Co. 
Howell  &  Co. 
Howell  &  Co. 
John  Brown  &  Co 
John'Brown  &  Co 
John  Brown  &  Co 
John  Brown  &  Co 
Corrugated  Iron  Co.,  Widnes 


3  ph.,  220  V 

2  ph.,  2000  V 

2  ph.,  4  wire,  HO  eye. 

3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  6300  v.,  .50  cvc. 
3  ph.,  6300  v.,  50  eye. 
3  ph.,  400  v..  25  eye. 
3  ph..  5000  v.,  25  eye. 
3  ph.,  5000  v.,  25  cvc. 

235v.  d.e ". .  . 

235  V.  d.c 

235  V.  d.c 

235  V.  d.c 

235  V.  d.c 

3  ph.,  5000  v.,  25  eye. 

3  ph 

3  ph.,  440  v.,  25  eye. 
3  ph.,  5000  v.,  25  cvc. 
3  ph.,  5000  v..  25  eye. 
3  ph.,  400  V.., 25  cvc 

440  V.  d.c ' 

440  V.  d.c 

3  ph.,  400  v.,  25  eye. 
3ph.,400  v.,  25cvc. 

3  ph.,  5000  v.,  25  CVC. 
3  ph.,  5000  v.,  25  eye. 

500  V.  d.c.    . . ; 

3  ph.,  2750  v.,  40  cvc. 
3  ph.,  2750  v.,  40  cvc. 
3  ph.,  440  v.,  40  eye. 
3ph.,  .5000  v.,  25  eye. 
3  ph.,  .5000  v.,  25  eye. 
3  ])h.,  5000  v.,  25  eye. 
3  ph.,  5000  v..  25  eye. 
3  ph.,  5000  v.,  25  eye. 
3  ph.,  .5000  v.,  25  eye. 
3  ph.,  5000  v.,  25  cvc. 
3  ph.,  5000  v..  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v..  25  eye. 

3ph ".  ... 

3  ph.,  5000  v..  25  eye. 
3  ph.,  400  v.,  25  cvc. 
3  ph.,  440  v.,  50  cvc. 

460  V.  d.c ". ... 

460  v.  d.c 

460  v.  d.c 

460  v.  d.c 

460  V.  d.c 

460  V.  d.c 

460  V.  d.c. 

460  V.  d.c 

460  V.  d.c 

460  V.  d.c 

460  V.  d.c 

460  V.  d.c 

460  V.  d.c 

460  V.  d.e 

460  V.  d.c 

460  V.  d.c 

460  V.  d.c 

3  ph.,  2200  V 

3  ph.,  2200  V 

2  ph.,  2000  v.,  .50  eye. 

3  ph.,  440  v.,  25  eye. 

2  ph.,  200  v.,  .50  eye. 

3  ph.,  25  v.,  440  eye. 
2  ph.,  200  v.,  50  eye. 

2  ph.,  2700  v..  50  eye. 

3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eve. 
460  V.  d.c ' 


3  ph  , 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
3  ph., 
230  V. 
230  V. 
3  ph., 


50  eye.,  200  v. 
3000  v.,  .50  eye. 
3000  v.,  .50  eye. 
3000  v.,  50  eye. 
.500  v.,  50  eye. 
6600  v.,  50  eye. 
6000  v.,  50  eye. 
d.e 


d.e 

440  v.,  50  eye. 


Rope 
Rope 

Gear 

Rope  &  gr. 
Gearing 
Gearing 
Gearing 

Rope 
Gearing 
CJearing 

Gear 

Gear 

Gear 

Gear 

Gear 

Belt 

Rope 

Rope 

Gear 
CJear 
Gear 
Gear 
Gear 
Gear 
,  Rope 
Gear 

Gear 
Gear 
Gear 
Rope 
Rope 
Gear 
Gear 
Gear 


Gear 
Gear 
Gear 
Belt 
Gear 


Gear 
Gear 
Gear 
C>ear 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 
Gear 


Rope 
Rope 
Rope 


Gear 
Direct 
Belt 
Gear 
Gear 

Belt 


Dir.  epld. 

Dir.  epld. 

Dir.  epld. 

Dir.  epld. 
Gear 
Gear 
Rope 
Rope 


Enghsh 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
EngUsh 
English 
English 
Enghsh 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
Enghsh 
English 
English 
English 
English 
English 
Enghsh 
English 
English 
English 
EngUsh 
EngUsh 
English 
EngUsh 
English 
EngUsh 
EngUsh 
English 
English 
EngUsh 
EngUsh 
English 
English 
English 
EngUsh 
EngUsh 
English 
EngUsh 
EngUsh 
English 
EngUsh 
English 
EngUsh 
English 
EngUsh 
EngUsh 
EngUsh 
EngUsh 
EngUsh 
English 
English 
English 
EngUsh 
English 
EngUsh 
English 
English 
English 
EngUsh 
English 
EngUsh 
EngUsh 
English 
EngUsh 
EngUsh 
English 
EngUsh 
EngUsh 
English 


Elee.  Go. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elee.  Co. 
Elee.  Co. 
Elee.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elee.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elee.  Co. 
Elee.  Co. 
Elee.  Co. 
Elee.  Co. 
Elec.  C"o. 
Elec.  Co. 
Elee.  Co. 
Elee.  Co. 
Elee.  Co. 
Elec.  C:o. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co 
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Motor  Equipment   for   Main   Drive   of  Rolling   M\\\s— continued. 


Installed  fur 


Description  of  mill. 


Tyre 
T^Te 


Piercer 


Monkbridge  Iron  Co.,  Ltd 

Monkbridgo  Iron  Co.,  Ltd 

English  McKonna  Process  Co '  Rail 

Knglish  McKcnna  Process  Co '  Rail     .... 

English  MVKenna  Process  Co Rail     .... 

English  McKcnna  Process  Co Rail     .... 

English  Ml  Kcnna  Process  Co Rail     .... 

Engli.sh  .McKcnna  Process  Co Rail     .... 

English  McKcnna  Process  Co Merchant 

John  Williams       '  Merchant 

Sheffield  Forge  &  Rolling  Mills  Co Merchant 

Sheffield  Forge  &  RolUng  Mills  Co ,  Merchant 

Sheffield  Forge  &  Rolling  Mills  Co I  Sheet 

Sheffield  Forge  &  Rolling  Mills  Co Merchant 

Sheflield  Forge  k  Rolling  Mills  Co I  Merchant 

Waterloo  Tinplatc  Co |  Hot     

Waterloo  Tinplate  Co i  Cold    

Bowesficld  Steel  Co [  Sheet      . . 

Weldless  Steel  Tube  Co Tube 

Weldless  Steel  Tube  Co i  Tube 

Weldless  Steel  Tube  Co Tube 

Weldless  Steel  Tube  Co \  Tube 

Barrow  Hematite  Steel  Co ,  Merchant 

Barrow  Hematite  Steel  Co Hoop 

Barrow  Hematite  Steel  Co ,  Planishing 

Barrow  Hematite  Steel  Co Roughing 

Barrow  Hematite  Steel  Co |  Finishing 

Dorman  Long  Sheet 

J.  B.  &  S.  Lees     I  Strip 

J.  B.  &S.  Lees     Strip   

Brown  Bayley's  Steel  Works      Merchant 

Brown  Bayley's  Steel  Works      Merchant 

Improved  Steel  Co I  Roughing 

Improved  Steel  Co Finishing 

Wm.  Bain  &  Co.,  Ltd Merchant 

Guest,  Keen  &  Nettlefolds     

Guest,  Keen  &  Nettlefolds      ' 

Guest,  Keen  &  Nettlefolds      

Guest,  Keen  &  Nettlefolds      .... 
Birmingham  Battery  &  Metal  Co. 

Birmingham  Battery  k  Jletal  Co 

Nedcrlandsche  Kabelfabrick  Delft.  HoU.   Copper    . . . 

Charles  Clifford  &  Sons   Sheet 

Charles  Clifford  &  Sons   I  Sheet      . .  . 

Charles  Clifford  &  Sons    '  Sheet 

Dugard  Bros : Sheet  brass 

Dugard  Bros 1  Sheet  brass 

Willans  &  Robinson     !  Tube 

Allen  Everitt  &  Sons    

Allen  Everitt  &  Sons 

Allen  Everitt  &  Sons 

Allen  Everitt  &  Sons 

Allen  Everitt  &  Sons   

Allen  Everitt  &  Sons   

Allen  Everitt  &  Sons   

District  Iron  &  Steel  Co 

Vnion  Steel  Corporation '  Merchant 

Barker  &  Allen,  Ltd i  Sheet  nickel 

Barker  &  Allen,  Ltd ]  Sheet  nickel 

Barker  &  Allen,  Ltd Sheet  nickel 

Barker  &  Allen,  Ltd j  Sheet 

Barker  &  Allen,  Ltd Breaking  down 

Cammell,  Laird  &  Co Merchant   

John  Hill  &  Sons      :  Hoop      

F.  R.  Simpson  &  Co ,  Merchant  Rgh.9  in. Fin. "in. 

Kjniochs,  Ltd Sheet      

Kynochfl,  Ltd I  Sheet    

Kynochs,  Ltd '  Sheet      

KjTiochs,  Ltd Sheet      

KjTiochs,  Ltd I  Sheet      

KjTiochs,  Ltd Sheet      

Kj-nochs,  Ltd Sheet      

Kynochs,  Ltd j  Sheet      

Kynochs,  Ltd Sheet      

Kj'nochs,  Ltd Sheet      

Kynochs,  Ltd Sheet      

Kjniochs,  Ltd Sheet 

KjTiochs,  Ltd Sheet 

Kvnocbs,  Ltd 

Kynochs,  Ltd Sheet 

.Skinningrovc  Iron  ("o '  Rcversing,roughing  4  fng. 

Skinningrovc  Iron  Co '  Reversing,  cogging 

(.'ammell  Laird  &  Co Reversing,  roughing  &  fng 

Wellman  Scavcr  Rolling  .Mill  Co Reversing,  cogging 

Scottish  Iron  &  Steel  Co Reversing,  cogging   

Monmouthshire  Steel  &  Tinplatc  Co.    ..    Reversing  (finishing)    .... 

Elliott's  Metal  Co Reversing  copper  plate    . , 

Birmingham  Mint    Reversing  copper  plate   . 

*  With  flywheel  motor-generator  sets. 


600 
300 
500 
500 
500 
500 
500 
50O 
350 
500 
500 


Speed  r.  p.m. 

500 
500 

280 

280      ; 

280 
280 
280 
280 
250/123 
300 


Supply. 


Installed  by 


350 

125 

250 

375 

300 

500 

150 

500 

500 

214 

225 

300 

750 

194 

340 

750 

340 

750 

1.50 

750 

150 

7.50 

360 
375 
340 
400 
400 
1800 

85/200 
230/3.50 
230/350 
270/600 
270/600 
200 

380 
338 
400 
2000 
600 

200/350 

200/350 

85/200 

80/150 

500 

600 
350 
275 

600/340 

300/100 

375 

•  200 

750 

175 

375 

100 

375 

300 

600 

120 

550 

300 

375 

275 

300 

275 

300 

105 

250 

275 

375 

100 

500 

275 

360 

250 

500 

250 

375 

1.50 

375 

150 

375 

100 

500 

100 

.500 

80 

,500 

250 

365 

255 
250 

90/180 
300 

120 

300 

50 

375 

50 

750 

130 

500 

210 

750 

2.50 

250 

250 

500 

200 

600 

200 

600 

200 

600 

165 

600 

165 

600 

115 

600 

115 

!    600 

115 

600 

115 

600 

100 

7.50 

80 

7.50 

75 

750 

75 

750 

65 

750 

65 

7.50 

19000 

140 

12000 

120 

19000 

1.50 

1200«' 

120 

6380 

175 

5300 

140 

890 

105 

780 

500 

t  Indi 

otion  motor 

2  ph..  2000  v.,  .50  eye. 

2  ph.,  2000  v.,  50  eye. 
3ph..400  v.,  25cyc. 

3  i)h.,  400  v.,  25  eye. 
3  i)h.,  400  v.,  25  eye. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  400  v.,  25  eye. 

3  ph.,  400  v.+ 

3  ph.,  400  v.,  25  eye. 
3  ph.,  3300  v.,  no  eye. 
3  ph.,  3300  v.,  .50  eye. 
2  ph.,  2000  v.,  50  eye. 
2  ph.,  3300  v.,  50  eye. 

2  ph.,  3300  v.,  50  eye. 

500  v.  d.c 

500  V.  d.c 

3  ph.,  27.50  v.,  40  eye. 
2  ph.,  2750  v.,  .50  eye. 
2  ph.,  2750  v.,  50  eye. 
2  ph.,  2750  v.,  50  eye. 

2  ph.,  2750  v.,  50  eye. 

440  V.  d.c 

440  V.  d.c 

440  V.  d.c 

440  V.  d.c 

440  V.  d.c 

3  ph.,  2750  v.,  40  eye. 

500  V.  d.c 

500  V.  d.c 

460  V.  d.c 

460  V.  d.c 

2  ph.,  2700  v.,  .50  eye. 

2  ph.,  2700  v.,  50  cycf 

3  ph.,  440  v.,  25  cyc.f 
3  ph.,  440  v.,  25  cvc. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 

440  v.  d.c 

440  V.  d.c 

3  ph.,  220  v.,  50  eye. 

3  ph.,  5000  v.,  25  cj-c. 
3  ph.,  5000  v.,  25  eye. 
3  ph.,  440  v.,  25  cvc. 
3  ph.,  5000  v.,  25  eye. 
3  ph.,  .5000  v.,  25  eye. 

410  v.  d.c 

3  ph.,  400  v.,  25  eye. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  400  v.,  25  cvc. 
3  ph.,  400  v..  25  eye. 
3  ph.,  400  v.,  25  eye. 
3  ph.,  400  b.,  25  eye. 
3  ph.,  400  v.,  25  cj'C. 
3  ph.,  .5000  v.,  25  eye. 
3  ph.,  525  v.,  50  cvc. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  440  v.,  25  eye. 
3  ph.,  3000  v.,  50  eye. 

2  ph.,  2700  v.,  50  eye. 

3  ph.,  400  v.,  25  eye. 
3  ph.,  .500  v.,  50  eye. 
3  ph.,  .520  v.,  50  eye. 
3  ph.,  520  v..  .50  eye. 
3  ph.,  500  v.,  50  eye. 
3  ph.,  520  v.,  .50  eye. 
3  ph..  .500  v.,  50  eye. 
3ph.,  .500  v.,  .50  cvc. 
3  ph.,  500  v.,  .50  eye. 
3  ph.,  500  v.,  .50  eye. 
3  ph.,  500  v.,  50  eye. 
3  ph.,  .500  v.,  50  eve. 
3  ph.,  500  v.,  .50  c"yc. 
3  ph.,  500  v.,  50  eye. 
3  ph.,  .500  v.,-  50  eye. 
3  ph.,  520  v.,  50  eye. 

465  v.  d.c.* 

.5.50  v.  d.c* 

465  V.  d.c* 

6.50  V.  d.c* 

630  V.  d.c* 

600  V.  d.c* 

400  V.  d.c* 

400  V.  d.c* 


Direct 
Direct 
Gear 
Gear 
Gear 
Gear 
Gear 
(Jear 
Direct 
Gear 
Direct 
Direct 
Gear 
Gear 
Gear 
Ciear 
Gear 
Rope 
Gear 
Gear 
Gear 
Gear 
Direct 
Direct 
Direct 
Gear 
Gear 
Rope 
Rope  &  clirj 
Direct 
Direct 
Direct 
Gear 
Gear      j 
Direct 


Direct 

Dir.  cpld. 

Direct 

Gear 

Gear 

Direct 

Gearing 

Gearing 

Rope 


Rope 
Direct 
Rope 
Rope 
Rope 
Belt 
Rope 
Belt 
Direct 
Rope 
Gear 


Pinion 

Gear 
Belt 
Belt 
Pinion 
Pinion 

Belt 
Pinion 
Pinion 


Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Gear 
Gear 


English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
English 
EngUsh 
English 
English 
EngUsh 
EngUsh 
English 
EngUsh 
English 
EngUsh 
EngUsh 
EngUsh 
English 
EngUsh 
English 
English 
English 
English 
English 
EngUsh 
English 
English 
English 
English 
English 
English 
English 
EngUsh 
Engli.sh 
English 
English 
English 
I  English 
EngUsh 
1  English 
English 
'  English 
I  English 
English 
English 
English 
English 
English 


Elee.  Co. 
Elec  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elee.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 
Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 
Elec.  Co. 
Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elec.  Co. 

Elee.  Co. 

Elec  Co 

Elec.  Co. 

Elec.  Co. 

Elec.  {'o. 

Elec.  Co. 

Elec  Co. 

Elec  Co. 

Elee.  Co. 

Elec.  Co. 

Elec.  Co 

Elec.  Co. 

Elec.  Co 

Elec.  Co 

Elec.  Co 

Klcc  Co. 

Elec.  Co. 

Elec.  Co 

Elec.  Co' 

Elec.  Co 

Elec.  Co" 

Elec.  Co' 

Elec.  Co 

Elec.  Co" 

Elec.  Co' 

Elec.  Co| 

Elec.  Co. 

Elec.  Co. 

Elec.  Co 
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Motor   Equipment   for   Main   Drive   of  Rolling   'M\\\^— continued. 


Installed  for 


Description   of  mill. 


Birmingham  Battery  &  uretal  Co 

Manganese,  Bronze  &  Brass  Go 

Mond  Nickel  Co 

David  Colville  &  Sons 

David  Colville  &  Sons 

David  Colville  &  Sons 

David  Colville  &  Sons 

Richard  Johnson  &  Nephew 

Richard  Johnson  &  Nephew 

Richard  Johnson  &  Nephew 

Kayser,  Ellison  &  Co 

Kayser,  Ellison  &  Co 

Eston  Sheet  &  Galvanising  Co 

Bolchow  Vaughan  &  Co 

Cargo  Fleet  Iron  Co 

Elliott's  Metal  Co 

Birmingham  Metal  &  Munitions  Co 

Monmouthshire  Steel  &  Tinplate  Co.     . . 

Baldwins,  Ltd 

Baldwins,  Ltd 

Baldwins,  Ltd 

Baldwins,  Ltd 

Baldwins,  Ltd 

Darlington  Rolling  Mills  Co 

Darlington  Rolling  Mills  Co 

Darlington  Rolling  Mills  Co 

Darlington  Rolling  Mills  Co 

Monks,  Hall  &  Co 

Monks,  Hall  &  Co 

Monks,  HaU  &  Co -. 

Raine  &  Co 

Raine  &  Co 

Raine  &  Co 

Tubes,  Ltd 

Tubes,  Ltd 

Tubes,  Ltd 

Tubes  Ltd 

Tubes,  Ltd 

Tubes,  Ltd 

Tubes,  Ltd 

Tubes,  Ltd 

Armstrong,  Whitworth  &  Co 

Hanson,  Dales  &  Co 

Walker,  Parker  &  Co 

Walker,  Parker  &  Co 

Armstrong,  Wliitworth  &  Co 

Blaenavon  Co 

Blaenavon  Co 

Darlington  RolUng  Mills  Co 

Smith  &  McLean    

Tavlor  Bros 

Bibby  &  Co 

British  Insulated  &  Helsby  Cables  Co.   . 

Broughton  Copper  Co 

G.  Adams  &  Sons 

Chesterfield  Tube  Co 

Earle,  Bourne  k  Co 

Earle,  Bourne  &  Co 

Earle,  Bourne  &  Co 

Earle,  Bourne  &  Co 

Earle,  Bourne  &  Co 

Low  Moor  Iron  Co 

Low  Moor  Iron  Co 

Low  Moor  Iron  Co 

J.  Reynolds  &  Sons   

Appleby  Iron  Co 

Appleby  Iron  Co 

Appleby  Iron  Co 

J.  Cockerill  &  Co 

J.  Cockerill  &  Co 

Bolckow,  Vaughan  &  Co 

Bolckow,  Vaughan  &  Co 

Bolckow,  Vaughan  &  Co     

La  JIagona  d'ltalia    

La  Magona  d'ltalia    

La  Magona  d'ltalia    

La  Magona  d'ltalia    

La  Magona  d'ltalia    

La  Magona  d'ltalia    

La  Magona  d'ltalia    

La  Magona  d'ltalia    .- 

La  Magona  d'ltalia    

Vickers,  Ltd 

Vickers,  Ltd 

Vickers,  Ltd 

Vickers,  Ltd 

Vickers,  Ltd 

*  With  flywheel  motor-generator 


Reversing  copper  plate 

E.^truding  press    

Reversing  2  stand     .... 

3  high  plate   

Merchant   

Merchant  (finishing) 

Merchant  (rfg.) 

Wire   . . .  ■ 

Wire   

Wire    

Wire  

Cogging      

Sheet      

Sheet      

Merchant   

Copper    

Sheet      

Cogging      

Hot  tinplate 

Hot  tinplat*      

Hot  tinplate      

Cold  rolls    

Cold  rolls    

Rail    

Merchant   

Forge  train    

Forge  train     

Wire  (finishing)     

Wire  (roughing) 

Merchant 

Rail     

Merchant  (roughing)    .... 
Merchant  (finishing)     ....I 

Tube I 

Tube 

Tube 

Tube 

Tube 

Tube 

Tube 

Tube 

Light  sheet  steel 

Lead 

Lead 

Lead 

Tool  steel  (non-reversing) 
Steel  tyres  (non-reversing) 
Steel  tyres  (non-reversing) 
Steel  bars  (non-reversing) 
Steel  sheets  (non-revers.)  . 
Steel  wheels  (non-revers.) 
Copper  (non-reversing)  .. 
Copper  (non-reversing)  . . 
Copper  (non-reversing)    . . 

Non-reversing 

Tube  (non-reversing)    .... 

Non-reversing 

Non-reversing 

Non-reversing 

Non-reversing 

Tube  (non-reversing)    .... 

Bar  (non-reversing)    ; 

Bar  (non-reversing)    

Bar  (non-reversing)    ' 

Non-reversing 

40  in.  reversing  slabbing    . 
10  ft.  reversing  plate    .... 

7  ft.  reversing  plate    

36  in.  reversing  cogging.  . . 
33i  in.  reversing  section 
40  in.  reversing  cogging   . . 

1 8  in.  finishing 1 

16  in.  roughing  &  finishing  I 
Reversing  plate 


Cold  rolls 


28  in.  reversing  cogging  . .  I     3000 /80C 

24  in.  sheet    i       450/90C 

12  in.  bar i       400 /80C 

Tube  piercer  I   250 /50C 

Tube  piercer  !   150/30C 

ets.     f  Induction  motor  drives  with  speed  regulatin 


86 
7.5 

250 

250 

500 

300 
50/100 

250 
87/125 

600 

485 


435  V.  d.c.* 

500  V.  d.c* 

450  V.  d.c* 

680  V.  d.c* 

220  V.  d.c 

220  V.  d.c 

220  V.  d.c 

3  ph.,  6600  v.,  50  eye. 
3  ph.,  6600  v.,  50  eye. 
3  ph.,  6600  v.,  oO  eye. 
3  ph.,  500  v.,  50  cye.t 
3  ph.,  .500  v.,  50  eye. 
3  ph.,  2750  v.,  40  eye. 
3  ph.,  2750  v.,  40  eye 
3  ph.,  2750  v..  40  cycf 
3  ph.,  440  v.,  25  eye 
3  ph.,  440  v.,  25  eye. 
3  ph.,  2750  v.,  25  eye 
3  ph.,  2100  v.,  50  eye. 
3  ph..  2100  v.,  50  eye 
3  ph.,  2100  v.,  50  eye 
3  ph.,  2100  v.,  .50  eye 
3  ph..  2100  v.,  50  eve 

460  v.  d.e ". . . . 

460  v.  d.c 

460  V.  d.c 

460  V.  d.c 

500  V.  d.c 

500  V.  d.e 

500  V.  d.c 

500  V.  d.c 

500  V.  d.c 

500  V.  d.c 

3  ph.,  5000  v.,  25  eye 
3  ph.,  5000  v.,  25  eye 
3  ph.,  5000  v.,  25  eye 
3  ph.,  5000  v.,  25  eve. 
3  ph.,  5000  v..  25  eye 
3  ph.,  5000  v.,  25  eye 
460  v.,  25  cj'c.  d.c. 
460  v.,  25  eye  d.c. 
6,600  v.,  50  eye,  and 

500  V.  d.e* 
345  v.,  "■  Lanes."  drv. 
420  v.,  "  Lanes."  drv. 
460  v.,  "  Lanes."  drv. 

500  V.  d.c 

460  V.  d.c 

460  V.  d.c 

440  V.  d.e 

500  V.  d.c 

250  V.  d.c 

460  V.  d.c 

240  V.  d.e 

.500  V.  d.c 

2700  v..  50  eye 

440  v.,  50  eye 

5000  v.,  25  eye 

5000  v.,  25  eye 

5000  v.,  25  eye 

2750  v.,  50  eye 

440  v.,  25  eve 

1000  v.,  .50  eye 

1000  v.,  50  eye 

1000  v.,  50  eye 

400  v..  25  eye"  

1350  V.  d.e 

1350  V.  d.c 

1350  V.  d.c 

1350  V.  d.c 

1350  V.  d.c 

1200  V.  d,c 

3  ph.,  60  per.,  2400  v. 
3  ph.,  60  per.,  2400  v. 

800  V.  d.c 

3  ph.,  50  eye,  5000  v. 
3  ph.,  50  eye,  5000  v. 
3  ph.,  50  eye,  500  v. 
3  ph.,  50  eye,  5000  v. 
3  ph.,  50  eye,  5000  v.  i 
3  ph.,  50  eye,  5000  v. 
3  ph.,  50  eye,  5000  v.  | 
3  ph.,  50  eye,  5000  v.  i 

800  V.  d.c \ 

3  ph.,  50  eye,  650  v. 

220  V.  d.c I 

220  V.  d.c [ 

3  ph.,  50  eye,  650  v.  . . 
sets.  __    X  Cascade^set 


InstaUed  by 


Gear  English  Elec.  Co. 

Gear  English  Elec.  Co. 

Direct  English  Elec.  Co. 

Direct  English  Elec.  Co. 

Direct  English  Elec.  Co. 

Direct  English  Elec.  Co. 

Direct  English  Elec.  Co. 

Gear  English  Elec.  Co. 

Gear  English  Elec.  Co. 

Gear  Enghsh  Elec.  Co. 

Rope  English  Elec.  Co. 

Belt  EngUsh  Elec.  Co. 

Rope  EngUsh  Elec.  Co. 

Rope  English  Elec.  Co. 

Direct  English  Elec.  Co. 

Rope  English  Elec  Co. 

Rope  English  Elec.  Co. 

Direct  English  Elec  Co. 

Rope  EngUsh  Elec.  Co. 

Rope  English  Elec.  Co. 

Rope  English  Elec.  Co. 

Rope  EngUsh  Elec.  Co. 

Rope  &  gr.  English  Elec  Co. 

Rope  English  Elec.  Co. 

D.C.  &  R.  English  Elec.  Co. 

Rope  English  Elec.  Co. 

Rope  English  Elec.  Co. 

Direct  EngUsh  Elec.  Co. 

Direct  EngUsh  Elec.  Co. 

Direct  English  Elec.  Co. 

Direct  EngUsh  Elec  Co. 

Direct  English  Elec  Co. 

Direct  EngUsh  Elec.  Co. 

Rope  EngUsh  Elec.  Co. 

Rope  EngUsh  Elec.  Co. 

Rope  English  Elec.  Co. 

Rope  EngUsh  Elec.  Co. 

Rope  English  Elec.  Co. 

Rope  English  Elec.  Co. 

Belt  English  Elec.  Co. 

Belt  EngUsh  Elec.  Co. 

Gear  Lanes.  D.&M.  Co. 

Dir.  cpld.  Lanes.  D.&M.  Co. 

Dir.  cpld.  Lanes.  D.&M.  Co. 

Gear  Lanes.  D.&M.  Co. 

Gear  Lanes.  D.&M.  Co. 

Gear  Lanes.  D.&M.  Co. 

Gear  Lanes.  D.&M.  Co. 

Rope  Lanes.  D.&M.  Co. 

Gear  Lanes.  D.&M.  Co. 

Oiear  Lanes.  D.&M.  Co. 

Rope  Lanes.  D.&M.  Co. 

Rope  Lanes.  D.&M.  Co. 

Rope  Lanes.  D.&M.  Co. 

Rope  Lanes.  D.&M.  Co. 

Gear  Lanes.  D.&M.  Co. 

Dir.  cpld.  Lanes.  D.&M.  Co. 

Dit.  cpld.  Lanes.  D.&M.  Co 

Dir.  cpld.  I  Lanes.  D.&M.  Co. 


Dir.  cpld. 
Rope 
Rope 
BopeJ 
Rope 
Gear 
Direct§ 
Directs 
DirectI 
DirectI 
Directs 
Directs 
Geared 
Geared 
Directs 


Directs  J 
Direct 


Lanes.  D.\M.  Co. 
Lanes.  D.&M.  Co. 
Lanes.  D.&M.  Co. 
Lanes.  D.&M.  Co. 
Lanes.  D.&M.  Co. 
Lanes.  D.&M.  Co. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  \'ickers  Elec. 
Met.  Vickers  Elec. 
Met.  "Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Mckers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
S  With  M.G.  set. 
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Motor   Equipment   for   Main   Drive   of  Rolling   Mills— cotuinuci. 


Description  of  mill. 


H.P. 


Speed  r.p.m.! 


A.  Hickman  &  Co 

Palmers  Shipbuilding  k  Iron  Co I 

Palmers  Shipbuilding  &  Iron  Co i 

\VhitchoaJ  Iron  &  Steel  Co 

Whitehead  Iron  &  Steel  Co i 

Whitehead  Iron  &  Steel  Co 

Tlva  Steel  Mills 

Ilva  Sti-el  Mills 

Ilva  Stee!  MiUs 

Ilva  St<-ol  Mills 

IlvaSt,,niilK 

II        -  

y.  -  for  Barcelona    

K  for  Moreda     

Y  ioT  Moreda     

V  fiir  Moreda    

K  -  -  for  Kchevarria    

Win.  II.  Li.li,..  r.'  \-  Co 

Wm.  Beardnioro  &  Co 

Wm.  Ueardmore  i  Co 

Wm,  lU'ardmore  k  Co 

Pcii  r-  ■  'ii  >v  Knowles    

V.  liral.y  &  Co 

J.  Ljsapht  for  Australia    

Sooiedad  Espanola 

Taylor  Bros.  4  Co 

Taylor  Bros  i  Co 

Di^trii  t  Iron  A-  Steel  Co 

District  Iron  &  Steel  Co 

District  Irm  >V  Steel  Co 

District  Iron  \-  Steel  (\ 

District  Iron  i  Steel  C 

District  Iron  i  Steel  Co 

Ebbw  Vale  Steel.  Iron  &  Coal  Co 

Ebbw  Vale  .*^tecl,  Iron  &  Coal  Co 

Cargo  Fleet  &  Iron  Co 

Tubes,  I.td 

Tul>es.  Ltd 

Tubes.  I.td 

Tubes.  Ltd 

Tubes,  Ltd 

Tubes.  Ltd 

Tubes.  Ltd 

Tul)es.  Ltd 

Tubes,  Ltd 

Dorman.  Long  &  Co 

Dorman.  Long  &  Co 

Sandycroft,  Ltd 

Cammell  Laird  &  Co 

Cammell  Laird  &  Co 

Cammell  Laird  &  Co 

Cammell  Laird  &  Co 

S.  Fox  &  Co 

Soeiete     Metallurgique     de     Montbard- 

Aulnoye 

Effingham  Steel  Works 

J.  Baker  4  Co 

.1.  Bjiker  A  Co 

T.  li<  •Iton  &  .Sf ins    

Societa  Italiana  Metallurgica  (Leghorn) 
Societa  Italiana  Metallurgica  (Leghorn) 
Societa  Italiana  Metallurgica  (Leghorn) 
Societa  Italiana  Metallurgica  (Leghorn) 
Societa  Italiana  Metallurgica  (Leghorn) 
Societa  Italiana  Metallurgica  (Leghorn) 

Father  Iron  i  Steel  Co. 

Father  Iron  4  ,Ste<l  Co 

Etna  Ir.in  &  Steel  Co 

Etna  Iron  &  Steel  Co 

Glencaim  Inm  &  Steel  Co 

Smith  A:  McLean    

Smith  i  JlcLean    

Holme?!  Steel  Foundry  Co 

Holmes  Steel  Foimdry  Co 

Hnlmes  Steel  Foundrj'  Co 

H'lliiie^  Steel  Foundry  Co 

H■llme^  Steel  Fnundrv  Co 

Motherwell  Iron  4  Steel  Co 

Parkgate  Iron  4  Steel  Co 

Parkirate  Iron  4  Steel  Co .'. . 

Richard  .J(jhnson  &  Xephew 

Tinslcj-  Rolling  Mill  Co 

English  MeKenna  Process  Co 

English  McKenna  Ppicess  Co 

T.  Smith's  Stamping  Works 

T.  .Smith's  Stamping  Works 

J.  Spencer  &  Sons    

Soc.  Anon  des  Acieries  d'Anvers    

*  With  M.G.   Set. 


26  in.  reversing  section 
36  in.  reversing  section 
38  in.  reversing  cogging 

Morgan  finishing 

Morgan  roughing    

Morgan  edging    

500  m  .'m 

350  m  /  m 

550  m/m 


630  m/m 
240  m/ra 
350  m/ra 
300  m/ra 


3  high  plate 

Tyre  finishing    

Tyre  roughing 

TjTe  roughing 

Wire 

30  in.  sheet    

Sheet    

21  in.  reversing  section    . 

Tyre  roughing 

Tj're  finishing    

Strip 

12  in.  continuous    

10  in.  continuous    

Strip 

Strip 

12  in.  merchant  4  spoke 

Sheet    

Sheet    

11  in.  merchant 

Piercing    

Pilger    

Piftcing    

Piercing   

Tube 

Tube 

Tube 

Tube 

Tube 

3  and  2  high  finishing  . . . 
3  high  roughing 


Tyre  roughing 

TjTC  roughing 

Tyre  finishing    

Tyre  finishing    

14  in.  double,  2  high  sheet 

Tube 

Strip 

Wheel 

MTieel 

Copper  plate  and  bar 

2  high  brass  and  copjier  . . 

Copper    

Copi)er  and  brass    

Copper  and  brass    

Copper    

Copper   

12  in.  merchant 

Forge    

12  in.  merchant 

9  in.  merchant 

Merchant 

2  high  sheet 

2  high  6  in. forge 

12  in.  strip 

Strip 

Strip 

Strip 

Strip 

10  in.  merchant 

10  in.  finishing 

18  in.  cogging    

Wire 

12  in.  merchant 

Re-rolling  rails    

Merchant 

lOJ  in.  finishing 

1 4  in.  roughing  

22  in. turnover  

Roughing 

t  AVith  rot 


Supply. 


3000/9700 

3000/9500 

2500/8500 

'2500/1560 

1500/815 

100/40 

1500/3000 

1500/3000 

1500/3000 

800/1600 

500/1000 

500/1000 

1500/3750 

800/1600 

700/1400 

500/1250 

180/360 

1500/3000 

700/1400 

600/1200 

400/800 

1500/3000 

1300/3250 

1300/32.50 

1250/3000 

1200/2400 

1200/2400 

1000/3000 

1000/2300 

600/2000 

5011  1 1 II  Id 

300  Too 

2ti.">/yiMj 

1000/2500 

1000/2500 

1000/2000 

800/2500 

7.50/1875 

.50(1  I  noil 

3011  i-.oii 

21"!  i:.n 

2(Hi  -I. -,11 

1.5II  :ioo 

150  .H(H1 

150,300 

800/2000 

325/700 

800/536 

800/1600 

.500/1000 

800/1000 

750/1500 

750/1690 

7.50/1.500 

600/1200 

570/1000 

570/1000 

550/1.500 

.5.50/1500 

5.50/1356 

550/1400 

550/1400 

5.50/1350 

550/1350 

.500/1500 

350/700 

.500/1500 

2.50/600 

500/1500 

.500/1300 

125/2.50 

500/l20<t 

.-,(X>,  1 0(Xi 

4i;o';iL'o 
:!(io  (UK I 

220, '>(MI 

■."(Ml  11(10 

500/lfMXJ 

250/550 

.500/1000 

.500/1000 

.500/1000 

*  350/700 
500/1000 
200/400 
500/864 
4.50/1000 

rv  converter. 


60/140 

45/120 

40/75 

240/160 

350/175 

600/240 

74 

107 

107 

136/205 

85 

85 

294 

490 

188 

365 

195 

295/270 

490 

405 

585 

187 

28/36 

28/34 

60/120 

365 

365 

245 

180 

240 

365 

360 

360 

184 

184 

130/300 

60/100 

50/100 

730 

290 

365 

365 

485 

485 

485 

200/225 

585 
112/7.5.5 
405 
400 
.500 
480 
125/200 

500 

290 

490 

490 

490 

375 
300/365 

375 

375 
300/365 
300/365 

365 

242 

365 

480 

365 
27-5/34-5 

240 

163 

585 

580 

240 

360 
120/240 
150/2.50 

244 

415 
100/200 
-   290 
250/125 
150/350 

585 
260/315 

230 


Drive. 


Installed  bv 


900  V.  d.c 

900  V.  d.c 

800  V.  d.c j 

,  500  V.  d.c 

'  500  V.  d.c ' 

500  V.  d.c 

3  ph..  50  cvc  3000  v. 

3  ph.,  50  cvc,  .5000  v. 

3  ph.,  50  cvc,  3000  v. 

3  ph.,  42  cvc,  2000  V. 

3  ph..  50  cVc  3000  V. 

3  ph.,  .50  cvc,  3000  v.    i 

3  ph.,  50  cvc,  3000  v.    I 

3  ph..  50  eye,  5000  v.    I 

3  ph.,  .50  cvc,  5000  V.    I 

3  ph..  .50  cvc,  5000  V. 

3  ph..  50  cvc,  3000  v.    ! 

220  V.      .." 

3  ph..  25  eye,  6500  v. 

345  V.  d.c 

'  230  V.  d.c ' 

j  3ph.,  50cyc,  2200v.    ; 

550  V.  d.c i 

500  V.  d.c 

440  V.  d.c I 

3  ph.,  50  eye,  6600  v.    ' 

3  ph.,  50  cvc,  6600  V.    ' 

3  ph.  .50  cvc.,.50(K) /5.500V 

3  ph.  25  cyc,.5000/5500v 

3  ph.,  25  eye,  5000  v.    \ 

3  ph.,  25  cvc,  5000  v.    ' 

3  ph.,  25  eye,  5000  v. 

3  ph.,  25  eye,  440  v. 
;  3  ph.,  50  cvc,  2200  v. 

3  ph.,  50  eye,  2200  v. 

550  V.  d.c 

460  V.  d.c 

460  V.  d.c 

3  ph.,  25  eye,  440  v. 
'  3  ph.,  25  eve,  440  v. 

3  ph.,  25  eye,  440  v. 

3  ph.,  25  eye,  440  v. 

3  ph.,  25  eye,  440  V. 

3  ph.,  25  eye,  440  v. 

3  ph.,  25  cj'C,  440  v. 

400  V.  d.c 

3  ph.,  40  eye,  2750  v. 

3  ph.,  50  eye,  3000  v. 

!  3(j0  v.  d.c 

'  240  V.  d.c 

500  V.  d.c 

]  3  ph.,  .50  eye,  3000  v. 
I  .500  v.  d.c 


Direct* 
Direct* 
Direct* 
G eared t 
(Jearedt 
Gcaredt 
Direct 
Direct 
Direct 
Geared 
Direct 
Direct 
Rope 
Direct 
Direct 
Direct 
Direct 
Geared  , 
Geared 
Geared* 

•  Direct  t 
Directt 
Direct  t 
Direct* 
(i  cared 
Geared 
(Jeared 
Geared 
Direct 
Geared 
Geared 
Geared 
(ieared 
Geared 
Directt 
Directt 
Directt 
Geared 
Geared 
Geared 
Rope 


Direct 

Geared 

Direct 

Geared* 

Geared* 

Geared* 

Geared 

Directt 


Met.  Vickers  Elec 
Met.  Vickers  Elec 
Met.  Vickers  Elec 
Met.  Vickers  Elec. 
Met.  Vickers  Elw. 
]\rct.  Vickers  Elec 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
Met.  Vickers  Elec. 
:  Met.  Vickers  Elec 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec 
Met.  Vickers  Elec 
Met.  X'ickers  Elec. 
I  Met .  X'ickers  Elec. 
I  Met.  \  ickers  Elec 
Met.  X'ickers  Elec. 
Jlet.  X'ickers  Elec 
Met.  X'ickers  Elec 
Met.  X'ickers  Elec. 
.Met.  X'ickers  Elec. 
Met.  \  ickers  Elec 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec 
Met.  Vickers  Elec 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec. 
Met.  Vickers  Elec 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec. 
Met.  Vickers  Elec. 
Met.  X'ickers  Elec. 
Met.  X'ickers  EK-c. 
Met.  X'ickcisEIec. 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec 
'  Met.  X'ickers  Elec. 
'  Met.  X'ickers  Elec 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec 
Met.  \  ickers  Elec. 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec. 
Met.  X'ickers  Elec 
1  Met.  X'ickers  Elec 
;  Met.  X'ickers  Elec 


'  3  ph.,  50  eye,  .5000  v.  —  Met.  X'ickers  Elec. 

1  3  ph.,  50  eye,  3300  v.    !  Rope        Met.  X'ickers  Elec. 

'  3  ph.,  .50  eye,  6300  v.    \  Geared      Met.  X'ickers  Elec 

3  ph.,  50  eye,  6300  v.    |  Geared      Met.  X'ickers  Elec. 

3  ph.,  50  eye,  490  V.  Geared       Met.  X'ickers  Elec 

'  3  ph.,  50  cvc,  5000  v.  Geared  Met.  X'ickers  Elec. 

j  3  ph.,  50  eye,  5000  v.  —  Met.  Vickers  Elec. 

'  3  ph.,  50  eye,  5000  V.    '         —  Met.  X'ickers  Elec. 

I  3  ph.,  .50  eye,  5000  v.  —  I  Met.  Vickers  Elec. 

'  3  ph.,  50  eve,  5000  y.    \        —  Met.  X'ickers  Elec 

'  3  ph.,  50  eye,  .5000  v.    j         —  Met.  X'ickers  Elec. 

'  3  ph.,  25  eye,  400  v.      [  Ropes  Met.  X'ickers  Elec 

I  3  ph.,  25  eye  400  v.        [  Rope  Met.  X'ickers  Elec.  | 

I  3  ph.,  25  eye,  400  v.      i  Rope  ;  Met.  X'ickers  Elec. 

I  3  ph.,  25  eye,  440  v.  Rope  ;  Met.  X'ickers  Elec. 

i  3  ph.,  25  eye,  440  v.  Rope  j  Met.  Vickers  Elec. 

'  5()0  V.  d.c." Direct  Met.  X  ickers  Elec. 

'  3  ph.,  25  C3C.,  400  V.    .  —  Met.  X'ickers  Elec 

'  3  ph.,  .50  eye,  3000  v.  Direct  Met.  X'ickers  Elec 

3  ph.,  50  eye,  3000  v.  —  Met.  X'ickers  Elec. 

3  ph.,  .50  eye,  3000  V.  —  Met  .X'ickers  Elec. 

3  ph.,  .50  eye,  .3000  v.    ■         —  Met.  X'ickers  Elec 

3  ph.,  50  eye,  3000  V.  —  Met.  Vickers  Elec. 

3  ph.,  25  eye,  2200  V.  Direct  Met.  X'ickers  Elec. 

240  V.  d.c." Geared      Met.  X'ickers  Elec. 

3  ph.,  50  eye,  3000  V.  Rope         Met.  X'ickers  Elec. 

3  ph.,  50  cvc,  440  V.  Geared  ,  Met.  X'ickers  Elec. 

460  V.  d.c."   Directt      Met.  Vickers  Elec. 

3  ph.,  .50  eye,  440  V.      i  Geared      Met.  Vickers  Elec. 

3  ph.,  .50  eye,  440  v.  Geared      Met.  X'ickers  Elec. 

440  V.  d.c Directt      Met.  X'ickers  Elec. 

3  ph.,  .50  eye,  440  v.  Geared      Met.  Vickers  Elec. 

480  V.  d.c."  Geared      Met.  X'ickers  Elec. 

3  ph.,  .50  cvc.  2150  V.    ',  Geared      Met.  Vickers  Elec. 

X     Direct  on  to  countershaft. 
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Motor    Equipment    for    Main    Drive    of    Rolling    Milh^coniinwil. 


Installed   for 


Description  of  iiiill. 


H.P. 


Soc.  Anon  des  Acieries  d'Anvers  . . . 
Soc.  Anon,  des  Acieries  d'Anvers  . . . 
Soc.  Anon,  des  Acieries  d'Anvers  . . . 

The  ilint,  Birmingham 

The  Mint,  Birmingham 

The  Mint,  Birmingham 

The  Mint,  Birmingham 

The  Mint,  Birmingham 

Sir  Theo.  Fry  &  Co 

Sir  Theo  Fry  &  Co 

Sir  Theo  Fry  &  Co 

Sir  Theo.  Fry  &  Co 

Sir  Theo.  Fry  &  Co 

Birmingham  Metal  &  Munitions  Co. 
Birmingham  Metal  &  Munitions  Co. 
Birmingham  Jletal  &  Munitions  Co. 
Birmingham  Metal  &  Munitions  Co. 
Birmingham  Jletal  &  Munitions  Co. 

Italian  Co.,  for  Villa  Cogozza     

Harts  Hill  Iron  Company 

Redheugh  Sheet  Iron  &  Steel  Co.    .  . 

Shelton  Iron,  Steel  &  Coal  Co 

Shelton  Iron,  Steel  &  Coal  Co 

Fielding  &  Piatt 

Union  Steel  Corporation 

J.  Summers  &  Co 

D.  Bennie  &  Sons 

D.  Bennie  &  Sons 

Prafilprig  (Italy) 

EUiott's  Metal  Co 

Pitney  Street  Rolling  Mills 

Pitney  Street  Rolling  Mills 

Tividale  Rolling  Mills  Co 

Heeley  Silver  Mills,  Ltd 

Heeley  Silver  Mills,  Ltd 

Soc.  Anon-Westinghouse,  Paris 

Perfecta  Tubes,  Ltd 

Perfecta  Tubes,  Ltd 

Perfecta  Tubes,  Ltd 

Armstrong,  Whitworth  &  Co 

Armstrong,  \^'lutworth  &  Co 

Tupper  &  Co 

Royal  Arsenal,  Woohvich 

Royal  Arsenal,  Woolwich 

Royal  Arsenal,  Woolwich 

Royal  Arsenal,  Woolwich 

Royal  Arsenal,  Woolwich 

G.  Johnston  &  Co 

British  Insulated  &  Helsby  Cable    . . 

Victoria  Iron  Rolling  Co 

Evered  &  Co 

Muntz  Metal 

Old  Park  Silver  Mills  Co 

Wm.  Hunt  &  Sons 

Wm.  Hunt  &  Sons  (The  Braides)  . .  . 

.1.  Booth  &  Co    

J.  Booth  &  Co 

J.  Booth  &  Co 

J  Booth  &  Co 

J.  Booth  &  Co 

.1.  Booth  &  Co 

Cocker  Bros 

Cocker  Bros 

J.  WiUiams  &  Co 

W.  H.  Moore  &  Sons    

Jonas  &  Colver 

J.  Brown  &  Co 

J.  Brown  &  Co 

W.  Jessop  &  Sons 

Oldbury  Rolling  Mills    

Harrison  &'  Co 

Harrison  &  Co 

W.  H.  Robertson 

Britannia  Tube  Co 

Barker  Bros.,  Ltd 

Bassett,  Bagnall  &  Co 

Hall  Street  Metal  Rolling  Co.   ^ 

Hall  Street  Metal  Rolling  Co 

C.  A.  Robinson  &  Co 

C.  A.  Robinson  &  Co 

Empire  Aluminium  Co 

Scottish  Tube  Co 

Rothejham  Forge  &  Rolling  Mill  Co. 

Holman,  Mitchell  &  Co 

Foster,  Blaekett  &  Wilson    

Foster.  Blaekett  &  Wilson    

R.  B.  Bvass  &  Co 

R.  B.  Byass  &  Co 

JIardy  Tinplate  Co 


Finishing    

Finishing    i . . 

Roughing 

Jlerchant 

Hot  rod    

Roughing  and  finishing 
Roughing  and  finishing 
Rod 


Forge    

16  in.  mill 

16iin.  mill 

10  in.  mill 

8  in.  mill 

Copper  and  brass    

Copper  and  brass  sheet 
Copper  and  brass  sheet 
Copper  and  brass  sheet 
Copper  and  brass  sheet 


10  in.  merchant 
2  in.  high  sheet 

10  in.  bar 

12  in.  bar 

Pilger    


:  3  and  2  high  strip . 
3  high  roughing  . . 
2  high  finishing . . . 

0  plate  mills 

Cold  brass    

Cold  brass      

Strip 

Cold  brass    

Cold  cupro-nickel 
Cold  cupro-nickel 


Piercer    

Breaking  down 
Breaking  down 


Brass  sheet 
1  Strip 


Brass  sheet 
2  high  sheet. 


Strip 

Tube  piercing    

2  pair  cupro  nickel    . . 

Strip 

Special    

Brass    

Brass    

Brass    

Brass    

Brass    

Brass    

12  in 

10  in 

2  high  sheet 

Brass  sheet    

Bar 

12  in.  merchant 

12  in.  merchant 

Merchant 

3  high  merchant    . . . . 

Cold  brass    

Cold  brass    

Groove 

Brass    

Cold  cupro  nickel    . . . 

Strip   

Cold  brass    

Silver  strip  and  sheet. 

Strip   

Strip   

Aluminium  sheet    . . . 

Tube 

Sin.  rod 

Reversing  lead  

Reversing  lead  

Lead  sheet  

Copper  

Copper  

3  sheet   

■*  With  M.G.  Set. 


325/700 
325/700 
1.50/450 
400/1.500 
275/900 
225/600 
225/600 
50/100 
400/800 
250/500 
250/500 
250/.500 
250/500 
400/800 
275/5.50 
160/500 
160/500 
275/550 
400/800 
350/700 
350/1000 
3.50/700 
350/700- 
350/700 
350/700 
325/800 
300/600 
150/300 
300/900 
300/600 
300/600 
300/600 
300/600 
300/600 
300/600 
300/600 
300/600 
200/400 
150/300 
280/SfiO 
1.50/300 
275/690 
250/500 
250/500 
250/500 
250/500 
250/500 
250/700 
250/375 
250 '290 
250/600 
250/300 
230/460 
200/450 
200/600 
200/400 
100/200 
100/200 
100/200 
100/200 
75/150 
200/400 
100/200 
200/600 
200/600 
200/400 
200/400 
200/400 
150/300 
150/400 
150/300 
100/225 
1.50/300 
150/300 
130/400 
125/190 
125/2.50 
70/140 
100/250 
100/250 
100/200 
100/200 
100/200 
90/180 
90/180 
90/180 
90/180 
90/180 
80/200 


Speed  r.p.m. 


Supply. 


3  ph.,  50  eye,  2150  v. 
j  3  ph.,  50  eye,  2150  v. 
I  3  ph.,  50  eye,  2150  v. 
i  3  ph.,  25  eye,  440  v. 

3  ph.,  25  eye,  440  v. 

3  ph.,  25  eye,  440  v. 

3  ph.,  50  eye,  2150  v. 

3  I5h.,  25  eye,  440  v. 

3  ph.,  40  eye,  400  v. 

3  ph.,  40  eye,  400  v. 
i  3  ph.,  40  eye,  400  v. 
!  3  ph.,  40  eve,  400  V. 

3  ph.,  40  eye,  400  v. 

3  ph.,  25  eye,  5000  v. 

3  ph.,  25  eye,  440  v. 

3  ph.,  25  eye,  400  v. 

3  ph.,  25  eye,  400  v. 
'  3  ph.,  25  eye,  400  v. 

3  ph.,  42  eve,  500  v. 

650  V.  d.c 

!  3  ph.,  40  eye,  400  v. 
J  500  V.  d.c 

500  V.  d.c 

I  3  ph.,  50  eye,  2000  v. 

3  ph.,  50  eye,  .525  v. 

3  ph.,  40  eye,  400  v. 

500  v.  d.e 

500  V.  d.c 

3  ph.,  42  eye,  .500  v. 

3  ph.,  25  eye,  440  v. 

3  ph.,  25  eye,  5000  v. 

3  ph.,  25  ej'c,  5000  v. 

3  ph.,  .50  eye,  200  v. 

3  ph..  50  eye,  3300  v. 

3  ph.,  50  eye,  3300  v. 

440  v.  d.c.'  

3  ph.,  25  eye,  440  v. 
I  3  ph.,  25  eye,  440  v. 

3  ph.,  25  cj'C,  440  v. 

3  ph.,  40  eye,  440  v. 

3  ph.,  40  eye.  440  v. 
I  2  ph.,  .50  eye,  2700  v. 

I  500  V.  d.c 

i  500  V.  d.c 

j  500  V.  d.c 

.500  V.  d.c 

i  500  V.  d.c 

I  3  ph.,  25  eye,  440  v. 
i  240  V.  d.c 

460  V.  d.e 

!  3  ph.,  25  eye,  400  v. 

3  ph.,  25  eye,  400  v. 

3  ph.,  50  eye,  350  v. 

3  ph.,  25  eye,  400  v. 

3  ph.,  25  eye,  400  v. 

3  ph.,  25  eye,  5000  v. 

3  ph.,  25  eye..  440  v. 

3  ph.,  25  eye,  440  v. 
j  3  i)h.,  25  eye,  440  v. 

3  ph.,  25  eye,  440  v. 

3  ph.,  25  eye.  440  v. 

230/240  V.  d.c.  .  .' 

I  220  y.  d.c 

!  3  ph.,  25  eye,  400  v. 

3  ph.,  25  eye,  440  v. 
i  2  ph.,  50  eVe,  200  v. 

230  v.  d.e." 

I  2.30  y.  d.c 

500  v.  d.c 

I  3  ph.,  25  eye,  400  v. 
I  3  ph.,  25  eye,  440  v. 

3  ph.,  25  eye,  440  v. 

110  V.  d.e."  

;  3  ph.,  25  eye,  440  v. 

3  ph.,  25  eye,  440  v. 

500  V.  d.e"  

3  ph.,  25  eye,  440  v. 

,  440  V.  d.c 

1  2  ph.,  25  eye,  200  v. 
1  2  ph.,  25  eye,  200  v. 

i  500  y.  d.c 

I  3  ph.,  25  eye,  440  v. 

3  ph.,  50  eye,  3000  v. 

!  5.50  V.  d.c 

'  460  y.  d.c 

3  ph.,  40  eye,  400  v. 

500  V.  d.e."  

500  V.  d.e 

400  y.  d.c 


300 

300 

300 

365 

365 

365 

365 

710 

330 

385 

385 

385 

385 

365 

365 

365 

365 

365 

412 
220/100 

360 
450/720 
450/660 

365 

485 

570 
250/330 
200/265 

410 

365 

360 

360 

365 

365 

356 
350/750 

365 

365 

365 

390 

390 

365 

370 

370 

370 

370 

370 

240 
350/380 
250/700 

375 

485 

320 

365 

365 

360 

480 

480 

480 

480 

720- 

600 
530/800 

365 

240 

500 
200/450 
200/450 

216 

480    * 

480 

480 

640 

240 

480 

575 

480 

550 

480 

480 

400 

470 

725 

120 

435 

570 

500 

500 

300 
t  With  rotary  converter. 


Installed  by 


Met.  Viekers  Elee 
Met.  Viekers  Elee 
Met.  Viekers  Elee. 
Met.  \'ickers  Elee 
Met.  \'ickers  Elee 
Met.  Viekers  Elee 
Met.  Viekers  Elee 
Met.  Viekers  Elee 
Met.  \'ickers  Elec. 
Met.  Viekers  Elec. 
Met.  Viekers  Elee. 
Met.  Viekers  Elec. 
Met.  Viekers  Elec. 
Met.  Viekers  Elee 
Met.  Viekers  Elec. 
Met.  \'ickers  Elec. 
Met.  \'ickersElee 
Met.  Viekers  Elec. 
Met.  Viekers  Elec. 
Met.  Viekers  Elee. 
Met.  Viekers  Elec. 
Met.  Viekers  Elec. 
Met.  Viekers  Elec. 
Met.  Viekers  Elec. 
Met.  Viekers  Elee 
Met.  Viekers  Elze 
Met.  V'ickers  Elec. 
Met.  \'ickers  Elec. 
Met.  Viekers  Elec. 
Met.  Viekers  Elee 
Met.  Viekers  Elec. 
Met.  ^'icke^s  Elee. 
Met.  Viekers  Elec. 
Met.  Viekers  Elee. 
Met.  Viekers  Elec. 
Met.  Viekers  Elec 
Met.  Viekers  Elee, 
Met.  \'ickers  Elee. 
Met.  Viekers  Elee 
Met.  Viekers  Elee.' 
Met.  Viekers  Elec. 
Met.  ^■ickers  Elec| 
Met.  Viekers  Elee' 
Met.  ^'iekers  Elec. 
Met.  Viekers  Elec. 
Met.  Viekers  Elec. 
Met.  Viekers  Elec] 
Met.  Viekers  Elec| 
Met.  Viekers  Elee. 
Met.  Viekers  Elec. 
Met.  \  ickers  Elec. 
Met.  Viekers  Elee] 
Met.  ^'ieke^s  Elec. 
Met.  Viekers  Elec. 
Met.  Viekers  Elec. 
Met.  Viekers  Elec. 
Met.  \'ickers  Elec. 
Met.  \'ickers  Elec. 
Met.  \'ickers  Elec. 
Met.  \'ickers  Elec. 

i  Met.  Viekers  Elec. 
Met.  \'ickers  Elec. 
Met.  Viekers  Elec. 
Met.  Viekers  Elec] 
Met.  \'ickers  Elec] 

j  Met.  Viekers  Elec. 
Met.  Viekers  Elec 

I  Met,  \'iekcrs  Elec] 
Jlet.  X'iikcrs  Elec 
Met.  Mckers  Elec] 
Met.  \"ickers  Elec' 
Met.  \"i(kers  Elee' 
Jlet.  ViikersElec] 
Met.  Mckers  Elec] 

I  Met.  Viekers  Elec] 

I  Met.  Viekers  Elec. 
Met.  Viekers  Elec. 
Met.  ^'ickers  Elee] 
Met.  Viekers  Elec. 
Met.  Viekers  Elee. 
Met.  Viekers  Elec. 
Met.  Viekers  Elec. 
Met.  Viekers  Elec. 
Jlet.  Viekers  Elec 
Met.  \'ickers  Elec 
Met.  \'ickers  Elec. 
Met.  \'ickers  Elec 
Met.  \'ickers  Elee. 
Met.  Viekers  Elec 
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Electricity    and    Tube    Tyre    and    Wheel    Mills. 


B>     W.    h.    SWAI.E 


Tlie  olcctriral  and  mrohanioal  piobloms  invulved  in  oiciinaiy 
rolling  processes  are  well  known.  However,  little  has  been  ])ublished 
repardina  the  rolling  of  tubes,  tyres  and  wheels,  and  as  these 
processes  present  rather  distinctive  problems  from  the  electrical 
designers  point  of  view,  a  brief  consideration  of  the  outstanding 
features  of  each  drive  may  be  profitable. 

Weldless  Tubes. 

High  grade  weldless  steel  tubes  are  now  made,  for  tlie  greater 
part,  in  three  separate  processes,  viz.  :  "  piercing,"  "  cam-rolling," 
and  "  drawing."  The  successive  stages  are  shown  in  Fig.  1.  The 
action  of  the  piercing  mill  (due  to  Mannesraann)  depends  on  the  use 
of  rolls  placed  on  a  slant.  As  will  be  seen  from  a  simple  vector 
diagram  (Fig.  2)  the  effect  of  displacing  the  rolls  from  the  usual 
parallel  position  is  to  cau.se  a  combined  motion,  which  rotates  the 


Tiougk  BilUl 


piercd  Biilct 


the  extra  power  called  for  when  dealing  with  a  billet  below  normal 
tem])eratuie  may  be  considerable  it  is  customary  to  specify  a  high 
overload  capacity.  The  specificat  ion  of  a  large  German  mill,  taking 
billets  up  to  325  mm.  diam.,  called  for  the  following  motor: 

R.M.S.  rating    ..      ..      000  h. p. 

Normal  peak  load 2  000  ii.r.  for  one  minute 

Maximum  peak  load        3  000  H.r.  fur  one  minute 

As  in  many  other  drives  it  was  customary  until  quite  recently  to 
fit  flywheels  to  these  mills.     The  practice  appears,  however,  to  have 


Br^tvn    Tvbe. 

Fio.  1. — Stages  in  the  Manufacture  of  Tubes. 

billet  and  at  the  same  time  diives  it  forward  over  a  mandrel,  so 
producing  a  short  hollow  tube.  Smaller  tubes,  up  to  about  4  in. 
diam.,  are  usually  pierced  on  a  ''  Sticfel  "  mill  having  bevel  rolls, 
while  above  4  in.  diam.  and  up  to  the  largest  sizes,  the  mills  have 
double-conical  rolls  arranged  as  shown  in  the  sketch. 

A  consideration  of  the  amount  of  material  displaced  will  explain 
the  high  powers  required  on  these  mills.  On  a  particular  steam 
driven  mill  a  billet  of  8V  in.  diam.  by  2  ft.  8  in.  long  (i.e.,  a  section 
equalling  .56'7  sq.  in.)  is  reduced  to  a  tube  of  8  in.  diam.  by  3s  in. 
bore  (i.e.  section  equalling  382  sq.  in.).  Compared  with  this,  when 
breaking  down  a  4  in.  by  4  in.  billet  on  a  12  in.  merchant  mill 
driven  by  4.50  H.P,  motor,  8  passes  are  taken  in  all,  the  initial  section 
being  only  16  sq.  in.  On  the  other  hand,  of  course,  as  the  piercing 
process  is  completed  in  one  pass,  the  intervals  of  light  load  are 
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Fio.  2. — DiAOBAMs  of  Piercino   Processes. 

considerably  greater  than  on  ordinai-y  mills.  Fig.  3  shows  a  typical 
n.p.time  curve  for  a  piercer  working  with  a  7  in.  Billet.  This  cycle 
corresponds  to  an  R.M.S.  rating  of  about  .5fM)  ir.i>.  Some  of  the 
largest  mills  now  working  take  over  2  IMMt  ii.p.  while  piercing.     As 


Fio.    3. — H.P. -TIME   CuRTB    OF   Mannesmann   Piercer, 

WORKING    ON    7    INCH     BiLLETS. 

no  valid  reason,  being  merely  a  relic  of  the  steam  engine  days.  It  is 
clear  from  the  nature  of  the  process  that  once  the  billet  is  firmly 
gripped  the  torque  remains  steady  and  the  length  of  the  pass  is 
such  that  a  flywheel  on  the  mill  can  fulfil  no  useful  purpose. 
The  "Pilger"  Process. 
The  second  stage  in  the  manufacture  of  the  tube  is  the  elongation 
performed  on  the  "  Pilger  "  mill  or  "  cam  "  rolls.  It  is  not  generally 
kno^^T^  that  this  ingenious  process  takes  its  name  from  the  pilgrims 
of  old,  for  whom  one  form  of  penance  consisted  in  completing  a 
journey  taking  three  steps  forward  and  two  steps  backward 
successively.     The  principle  is  illustrated  in  Fig.  4.     As  soon  as 


FlQ.   4. — OpEfeATION    OF    "  PlLGER  "     MiLL. 

the  material  is  freed  by  the  arrival  of  the  small  diameter  of  the  rolls, 
it  is  shot  forward  again  by  a  pneumatic  ram  to  meet  the  large 
diameters,  the  ram  at  the  same  time  imparting  a  turn  of  about  one 
quarter  of  a  revolution  to  the  tube.  The  process  thus  consists  of 
series  of  passes,  each  commencing  with  a  severe  hammer-like  blow- 
as  the  material  meets  the  rolls.  The  tube  is  usually  pierced  and 
finished  in  one  heat,  so  the  process  has  to  be  carried  out  rapidly 
and  the  rolls  usually  revolve  at  about  60  to  90  revs,  per  min.  A 
typical  H.i'.-time  curve  is  shown  in  Fig.  5,  which  illustrates  the  severe 
nature  of  the  duty.  In  this  case  the  specifications  of  the  motor  was 
as  follows  : 

H.M.S.  rating 600  ii.r. 

Normal  peak 1  fM)0  ii. p.  for  l.l  minutes 

Maximum  peak        I  .")00  h.p.  for2    minutes 

The  Inutility  of  the  Flywheel. 

In  the  ease  of  the  "  Pilger  "  mill.  Iikewi.se,  it  is  difficult  to  see 
what  useful  purpose  can  be  served  by  the  addition  of  a  flywheel, 
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each  individual  pass  being  so  short  that  there  is  no  time  for  a  fly- 
wheel to  come  into  action.  The  essential  feature  of  the  drive  is  the 
repeated  shock  on  the  rolls,  part  of  which  will  be  transmitted  to  the 
motor,  particularly  in  the  case  of  a  direct  coupled  drive.  Special 
attention  must  therefore  be  paid  to  the  design  of  the  motor.  This 
.should  have  heavy  brushgear  with  strong  springs  to  prevent 
commutation  troubles  caused  by  a  chattering  of  the  brushes,  a 
robust  shaft  and  bearings  and  a  hea\-y  bed  secured  with  a  number  of 
long  foundation  bolts  and  veiy  carefully  grouted  in.  A  considerable 
number  of  the  lai-ger  size  steel  tubes,  C..7.,  those  used  for  high  pressure 
water  tube  boilers,  can  be  practically  finished  on  the  "  Pilger  " 
mill,  and  have  only  to  pass  through  the  straightening  rolls.     Certain 
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Fig.   5. — H.P.-Time   Oubve   of   Pilger   Mill. 

of  the  smaller  sizes  have  to  be  further  reduced  on  the  draw  bench, 
but  this  is  a  process  which  is  beyond  the  scope  of  the  present  article. 

Tyre    Rolling. 

There  is  an  ever  increasing  demand  for  railway  tyres  of  all  sizes. 
ranging  from  the  standard  goods  truck  tyre  of  about  2  ft.  9  in. 
internal  diameter  to  the  largest  locomotive  tyre  of  o%'er  6  ft.  6  in. 
internal  diameter.  All  these  tyres  are  made  on  various  types  of 
mills.  The  steel  is  cast  into  hexagonal  ingots  which  are  partially 
parted  by  an  ingot  slicer,  the  individual  "  cheeses  "  then  being 
broken  off.  In  older  mills  the  "  cheeses  "  are  perforated  and 
roughed  out  under  a  beaking  hammer.  A  modern  equipment 
consists  of  branding  press,  a  roughing  mdl  and  a  finishing  mill.  The 
evolution  of  the  tyre  mill  has  not  been  simple,  and  a  variety  of  t3'pes 
have  been  employed.  For  the  purposes  of  this  article,  however,  it 
will  suffice  to  consider  two  types  only,  which  illustrate  the  difference 
between  the  single  motor  and  the  two  n.otor  drives.  In  the 
older  "  .Jackson  "  mill  the  outer  roll  is  driv^en  and  the  inner 
roU  simply  runs  idle.  As  rolling  progresses  the  driving  roll 
is  pushed  closer  and  closer  to  the  fixed  roll.  Smill  guide  rolls 
prevent  the  tyre  from  whipping  about  on  the  face  plate.  A  mill 
roughing  out  tyres  of  6  ft.  internal  diameter  would  have  a  h.p.  time 
curve  somewhat  as  shown  in  Fig.  6,  the  roll  speed  increasing  from 
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Fig.  6. — H.P.-Time   Curve   of   "Jackson"   Mill. 

0-60-80  revs,  per  min.  The  characteristic  features  of  the  mill  are 
the  horizontal  position  of  the  tyre  and  the  fact  that  only  the 
larger  outer  roll  is  driven. 

Drives  from  the  Metallurgist's  View  Poiot. 

From  the  metallurgist's  point  of  view,  the  older  form  of  drive  has 
the  disadvantage  that  work  is  being  done  on  the  section  from  one 
side  only,  that  is  to  say,  not  sufficient  draft  can  be  put  on  to  the 
inner  roll  to  ensure  satisfactory  forming  of  the  material.  This 
objection  is  overcome  by  the  modern  roughing  mill  which  embodies  a 
two  motor  drive.  Fig.  7  illustrates  the  arrangement  of  a  mill  of 
this  t3rpe  in  which  the  tyre  is  rolled  vertically.  A  glance  at  the 
initial  and  final  dimensions  of  a  tyre,  sho-mi  in  Fig.  8,  wUl  explain 
the  interesting  problem  in  speed  regulation  which  arises.  It  should 
be  noted  that  the  dimensions  of  the  tvre  and  rolls  have  been  chosen 


quite  arbitrarily,  and  that  to  facilitate  calculation  of  the  initial  and 
final  diameters  the  section  has  been  regarded  as  a  rectangular  one. 
The  following  relative  speeds  result  from  this  data  ;    the  figures 
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Fig.  7. — New   Type   of   Eoughing   Mill. 

given  in  the  third  Une  represents  the   limiting   position  and  \^'ill 
only  result  when  rolling  a  tyre  of  no  magnitude. 


Speed 

Ratio. 

Actual  Speeds 
while  rolling. 

Inside  roll 
r.p.m. 

Outside  roU 
r.p.m. 

Inside  roll 
r.p.m. 

Outside  roll 
r.p.m. 

Beginning       

End         

Limiting   position  (i.t., 
roils  touching) 

0-85 
1-84 
2U 

1 
1 
1 

35 

80 
80 

41 

43-5 

37-4 

Speed  Adjustment. 

It  is  tjius  necessary  to  provide  a  means  of  adjusting  the  speeds  of 
the  rolls  in  an  increasing  ratio  as  rolling  proceeds.  The  speed 
regulation  of  each  roll  could  be  effected  by  hand  and  independently, 
but  a  much  more  convenient  form  of  drive  is  obtained  by  the  simple 
expedient  of  connecting  the  armatures  of  the  two  motors  in  series 
the  voltage  being  controlled  on  the  Ward-Leonard  syst3m.  To 
stud}'  the  resulting  effects  it  is  necessary  to  remember  that  the  rolls 
are  mechanically  inter-connected  by  the  ring  of  hot  material  and 
must  thus  exercise  torques  corresponding  to  the  roll  diameters. 
Before  the  roUs  touch  the  material  they  will  have  speeds  proportional 
to  their  inertije  and  neck  friction.  Once  the  tyre  is  gripped  the 
operator  endeavours  to  maintain  a  constant  current  so  that  the  load 
on  the  motors  at  any  instant  corresponds  to  the  roll  diameters  and 
the  roll  speeds.  It  is  conceivable  that  in  the  hmiting  case  one  roll 
will  drop  its  speed  to  zero  whereupon  the  field  of  the  othei'  motor 
will  be  so  weakened  as  to  cause  a  dangerous  overspeed.     Both 
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Fig.  fS.— Relative   Dimensions  of  Tyre. 

motors  should  therefore  be  safeguarded  by  means  of  centrifugal 
overspeed  devices. 

Mills  of  this  type  allow  heavier  drafts  and  can  therefore  turn  out 
greater  tonnages  than  the  single  motor  mUls.  The  motors  are 
connected  to  the  rolls  through  gears  of  suitable  ratios  ;  the  sizes 
being  of  the  order  of  500  to  600  h.p.  for  the  bottom  roll  and  .300  to 
400  H.p.  for  the  top  roll. 
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Auxiliary  Electrical  Plant  at  Dorman  Long  &  Company's 

Redcar  Works. 


An  interesting  example  of  the  application  of  electrical  equip 
ment  of  a  variety  of  kinds  to  the  carrying  out  of  the  processes 
of  iron  and  steel  making  is  supplied  by  Dorman  Lono  &  Company's 
Redcar   works.      We    give    below    some    details    of     the     plant 


Kill.  1. — Two  7o  H.p.  WiTToN  Steklwokks  Motors  Driving 

Special  Travelling  Cranes  with  Kevolvino   Underhung 

Carrlages  (Ennis  &  Jack  Patent)  and  Lifting  Magnets. 

installed  thereby  the  General  Electric  Company  and  of  the 
methods  employed  to  render  the  operations  as  automatic  as 
possible. 

The  Use  of  Three-phase  Motors. 
An  interesting  technical  point  is  tlic  use  of  three-phase  motors 
for  a  class  of  work,  which  has  generally  been  believed  to  be  the 
presers'e  of  d.c.  plant.  There  has  been  much  discussion  as  to  the 
best  electrical  system  to  adopt  in  a  steeh\ork.s,  and,  in  view  of  the 
well-known  properties  of  the  direct  current  motor  in  dealmg  with 
variable  loads  and  speeds,  that  system  has  been  widely  used  in  the 
past.  But  various  factore  have  "in  the  past  decade  or  so  tended  to 
encourage  the  use  of  three-phase  current.  They  may  be  briefly 
summarised  as  follows  :— 1.  The  tendency  to  require  much  larger 
quantities  of  power  in  a  steelworks.     ?.  The  larger  area  occupied 


i'lii.  2.—".")  H.p.  Steelworks  Motor  Okivino  Rolls  between 
42-iN.  Plate  Mill  and  Plate  Straightening  Machine. 

by     the    steelworks,     involving     transmission     problems.     :!.  The 
development    of    the    turbo-alternator,    and     4.    The     advantages' 
of  linking  up  with  an  outside  supply  system  wliich  is  almost  .sure 
to  be  three-jihase.     For  these  reasons  the  three-phase  system   is 
installed  in  many  steelworks  to-day. 

It  would  of  course  be  possible  in  these  circumstances  to  use  d.c. 
motors  if  recourse  were  had  to  converting  plant.     But  this  would 


add  con.siderably  to  capital  and  maintenance  costs,  and  is  rendered 
unnecessary  because  the  thiee-phase  steelworks  motor  such  as  has  been 
si)ecially  designed  by  the  G'.E.O.,  has  proved  itself  fully  eajiablo 
of  the  heavy  duty  demanded.  The  main  requirements  for  such  a 
motor  are  that  it  should  ( 1 )  be  totally  enclosed  and  of  exceptionally 
robust  construction;  (2)  be  capable  of  rapid  reversal  and  acceleration 
and  (.'J)  admit  of  being  easily  di.«mantled. 

Motor    Design. 

In  the  case  of  the  particular  ■  Witton "  motor  employed  at 
liedcar,  the  cast-steel  frame  is  in  t«o  halves,  being  bolted  along 
the  axis.  It  is  of  symmetrical  design,  so  that  in  case  of  emergency 
the  motor  may  be  turned  round,  the  drive  being,  possible  from  either 
end.  Strong  feet  are  provided  at  each  comer  of  the  -frame,  so 
that  the  motor  may  be  securely  bolted  to  its  foundation.  The 
stator  is  built  up  of  laminations  in  suitable  clamp  rings.  It  is 
quite  indejiendent  of  the  carcase,  and  is  self-contained  with  t)io 
windings.  The  armature  is  of  small  diameter  so  as  to  reduce  ttie 
rotational  inertia,  but  otherwise  it  is  generally  in  accordance  with 
standard  practice.  Both  rotor  and  statoi'  windings  consist  of 
liar- type  conductors  with  moulded  insulation. 

Special  attention  has  been  given  to  the  question  of  rapid  dis- 
mantling, for  in  the  event  of  slight  trouble  the  output  of  steel  may 
be  seriously  reduced  unless  the  motor  can  be  returned  to  service 
with  minimum  delay.  It  is  only  necessary  to  remove  the  bolts 
securing  the  two  halves  of  the  frame,  when  the  top   half  of  the 


Vui.  ;>. — uU  H.p.  AloTuR  UpEKATiNG  Screwing  Duwn  Gear  on 
42-rN.  Plate  Mill. 

carcase  can  be  raised,  and  the  rotor  aiul  stator  lifted  from  the  bottom 
half.  The  stator  can  then  he  easily  slid  from  tlic  rotor.  In  view 
of  the  many  almost  inaccessible  situations  in  which  these  motors 
have  to  work,  it  will  be  realised  how  much  time  is  saved  by  the 
method  described,  more  jiarticularly  as  there  are  no  foundation 
bolts  to  move.  It  has  in  fact  been  found  possible  to  change  a 
rotor  or  stator  and  have  the  machine  in  commission  again  within 
half  an  hour. 

These  motors  have  a  starting  torque  of  two  and-a-half  times  tlic 
normal,  and,  almost  needless  to  atld,  will  withstand  heavy  over- 
loads. The  design  of  bearings  and  all  mechanical  details  is  on 
very  liberal  lines.  The  majority  of  these  machines,  of  which 
ui)waids  of  KM)  were  supplied,  are  rated  at  75  h.p.,  440  V',  40  cycles, 
480  revs,  jier  min.  For  some-  other  duties,  motoi-s  with  unsjilit 
frame  were  supplied.  These  were  rated  at  ;"0  h.p.,  440  \ ,  40  cycles, 
4H0  revs,  per  min.,  and  arc  seen  in  Fig.  ;". 

The  Measurement    of   Power. 

It  is  a  very  diHicult  matter  to  determine  the  power  required  for 
driving  live  roller  cear,  and  several  careful  tests  w-ere  necessary 
before  a  suitable  rating  could  be  decided  upon. 

In  addition  to  live  roller  geaV  these  motors  are  used  for  driving 
the  feed  rolls  of  three  mills,  the  rolls  which  take  the  plates  from 
these  mills  to  the  shears,  straightening  machines,  hot  banks, 
cranes,  and  screwing  down  gears,     (see  Figs.   1  to  D.) 

How   Magnets   Save   Labour. 

The  method  employed  at  these  works  for  trans])orting  plates 
on  the  hot  banks  is  also  electrical,  and  calls  for  special  attention. 
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In  the  first  place  the  plates  only  have  spot  contact  with  the  bank  ; 
e.t'cient  cooling  is  thus  provided  on  both  the  upper  and  lower 
surfaces.  Further,  lowering  skids  and  their  attendant  mechanical 
comphcations  have  been  dispensed  with,  their  places  being  taken 
by  a  series  of  Hat  magnets  of  Witton-Kramer  design,  which  travel 
in  guides  the  full  length  of  the  hot  banks  (Fig.  4).  The  magnets 
are  brought  vip  to  the  roll  train  (with  which  the  hot  banks  are 
placed  at  right  angles*,  push  out  bridge  pieces  beneath  the  train. 


Fig.  4. — Witton-Kk.\mek    Eectangulae  M.ignets    on    the 
Skid  Bank. 

and  so  are  brought  into  contact  with  the  under  side  of  the  plate 
which  can  then  be  skidded  to  any  position  on  the  bank,  parallel,  of 
course,  with  the  point  of  removal.  As  the  magnets  work  below 
the  plates  on  the  hot  bank,  it  is  a  simple  operation  to  transfer  the 
outside  plate  (or  first  plate  delivered  on  the  baixk)  to  the  roUer  gear 
which  conveys  plates  to  the  plate  shears.  The  power  for  driving 
the  magnets  across  the  banks  is  suppUed  from  the  50  h.p.  motors 
described  above,  the  drive  bemg  thiough  gearing  on  to  a  shafting 
to  which  are  keyed  pulleys  fitted  with  an  endless  wire  rope. 

Details    of  Magnet    Design. 

The  tj-pe  of  magnet  employed  embodies  numerous  sj)ceial  features. 
The  magnet  skeleton  consists  of  tn  o  rectangidar  side  pieces  forming 
the  two  poles  of  the  magnet,  and  two  oblong  cores  on  which  the 
magnet  coils  are  wound.  There  is  a  non-magnetic  top  cover  and 
manganese  side  pieces,  bevelled  to  facilitate  smooth  sliding  of  the 
magnets  und<>r  thp  plate*.  Tlie  bottom  cover  is  of  manganese  pro- 
vided with'  substantial  lugs 
at  each  end  for  the  attach- 
ment of  the  wire  ropes  which 
pull  the  magnet  backwards 
and  forwards.  From  the 
bottom  of  the  magnet  a 
bracket  is  extended  to  carrj- 
the  electric  current  collector 
gear. 

The  coiLs  con.sist  of  bare 
copper  strip  of  rectangular 
,,  section,    insulated     between 

t^  the  turns  and   between  the 

,Wi«ra,  ooU  and  the  ii'on  wdth  heat- 
inJi|r*"»=-  resisting  insulation,  so  that 
the  magnet  can  stand  an 
internal  temperature  of 
(00"F.  without  mjury,  and 
a  considerably  higher  ex- 
ternal temperature  during 
the  time  the  hot  plates  rest 
on  the  top  of  the  magnet. 

Fio.  .5.-75  H.p.  WiTTON  Steelwokks        Method   of    Operation. 

Motor  Sho\ving  Ease  with  which  The  end  of  each  hot  bank 
Dismantling  can  be  Carried  Out.  is  provided  with  live  roller 
gear  driven  by  a  7-5  h.p. 
motor.  This  arrangement  allows  of  the  three  trains  being  used 
as  a  continuous  coni-eyor,  when  desired.  The  plates  are  skidded 
from  the  mill  train  to  the  hydraulic  turnover  gear  at  the  end  of  the 
bank,  where  they  are  turned  over  for  examination,  marked  to  size, 
and  afterwards  skidded  to  the  cross-cut  shears,  which  are 
capable  of  shearing  plates  up  to  1,'  in.  thick,  and  the  fidl  width  of 
the   mill   rolls.     The  scrap  from   these  shears  is  delivered  by  an 


electric  magnet  into  bogies  on  the  mill  tloor,  the  bogies  being  wheeled 
to  the  sketch  or  scrap  shears.  The  roller  gear  then  convej-s  the 
plates  to  the  right  and  left  hand  shears,  the  former  of  which  is 
served  by  a  special  plate  handling  machine  (Fig.  6). 

The    Plate    Handling   Machine. 

This  plate  handling  machine  (Ennis's  patent)  consists  of  two 
trains  of  independent I3-  operated  rollers,  magnets  being  placed  at 
intervals  between  the  rollers.  These  are  so  arranged  that  they 
can  be  travelled  across  the  full  length  of  the  table,  the  travel  gear 
of  each  magnet  being  independently  operated.  Further,  the  magnet 
can  rotate  "on  a  6  in.  centre  pin  which  fonns  part  of  the  travelling 
carriage  on  which  it  is  mounted. 

The  excitation  of  the  magnets,  the  operation  of  the  travelling 
motion,  and  the  rotation  of  the  rollers  are  aU  controlled  from  a 
jilatform  placed  at  the  far  end  of  the  plate  handling  machme. 
The  whole  table  travels  on  rails  on  the  Hoor  level.  The  method 
of  operation,  therefore,  is  that  the  plates  are  deUvered  to  the  live 
roll  from  the  hot  bank,  and  travel  down  it  imtil  delivered  to  the 
plate  handling  machine.  There  it  is  gripped  by  the  magnets,  and 
the  table  is  travelled  to  a  position  beside  the  shearing  machine. 
Then  by  means  of  the  magnet  travelling  motion,  the  plate  is  lined 
up  agamst  the  stops  on  the  shearing  machine  and  sheared.  In 
the  case  of  long  plates  the  shearing  process  takes  place  two 
or  three  times,  the  plate  handling  machine  being  travelled 
the  requisite  distance  after  each  operation.  When  one  side  is 
sheared  the  plate  is  revolved  on  the  table  by  running  the  two  sets 
of  rollers  in  reverse  directions  and  the  shearing  operation  repeated. 
The  whole  process  is  controlled  by  one  man,  and  it  may  be  noted 
that  whereas  with  an  ordinary  castor  set  nine  men  are  required, 
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UaNDLINIt  l'LAiK.S  AT   81IEAKS   (EnNI.S  PaTENT.) 

with  the    Ennis    patent  handlmg  machine  three    only  are    needed. 

The  general  design  of  the  rotary  magnet  coU  used  and  its  pole 
system  is  the  same  a-s  that  of  the  skid  magnet,  e.xcept  that  a  single 
coil  only  is  utilised,  a  manganese  housing  again  being  employed, 
and  the  bottom  cover  carrying  the  sUprings.  The  brush  gear  is 
moimted  on  the  travelling  carriage  and  is  so  arranged  that  it  can 
hft  with  the  sliprings  should  the  magnet  be  pulled  up  on  it«  centre 
post   when    holding   a   curved    plate. 

The  generating  plant  includes  a  G.E.C.  turbo-alternator  with 
a  normal  output  of  2  500  kVA  on  a  2  750  V,  40  cycle  circuit  at 
2  400  revs,  per  min.  In  its  construction  are  embodied  the  several 
.special  features  associated  with  the  G.E.C.  design.  Amongst  these 
may  be  mentioned  :  1.  The  solid  rotor.  2.  The  system  of  venti- 
lation in  which  the  air  cooling  the  rotor  at  no  stage  comes  into 
contact  with  that  cooling  the  stator.  3.  The  clamping  system 
which  holds  the  end  turns  of  the  stator  winding  securely  in  position, 
thus  guarding  against  any  movement  on  short  circuit. 

A  large  part  of  the  switchgear  is  in  stonework  cubicles  in  the 
basement,  anl  is  mechanically  remote  controlled.  The  3  000  V 
liigh-tension  gear  installed  controls  the  turbo -alternator  just  men 
tioned,  the  1  000  kW  feeders  (both  incoming  and  outgoing),  the 
1  000  kW  transformers,  &c.,  as  well  as  440  V  gear  for  2  000  A 
incoming  feeders,  and  350  kW  outgoing  feeders.  The  operating 
boards  for  both  high  and  low  tension  gear  are  in  two  sections, 
each  consisting  of  a  six-panel  flat-back  board  for  the  high-tension 
gear,  and  a  five-panel  desk  type  board  for  the  low  tension.  It 
might  also  be  mentioned  that  there  are  two  200  h.p.  motor  generator 
sets  in  the  station  for  suppljnng  current  to  the  Witton  Kramer 
magnets. 
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An   Electrically-Driven   Strip   Mill   Plant. 


An  interesting  electrically  driven  strip  mill  plant  lias  recently 
been  put  in  operation  at  the  works  of  the  Improved  Steel  t'omi)any, 
Ti|)ton.  through  whose  courtesy  we  arc  enabled  to  publish  an  account 
and  illustrations  of  the  equipment  which  has  been  installed  by 
the    English  Electric  Company. 

The  null  has  been  erected  in  a  new  building  approximately  8l)  ft. 
^^^de  by  35IJ  ft.  long,  whose  lay  out  has  been  so  arranged  that  there 
is  a  straight  flow  of  material  through  the  shop.  Fig.  1  shows  the 
general  lay-out  of  the  mills  and  furii  ices  looking  from  the  finishing 
mill  towards  the  incoming  end  of  the  shop. 

Fac!litatini$    Production 

Both  the  mills  arc  of  the  double  two-high  type,  14  in.  diameter 
and  arc  driven  through  iniicliiiif -cut  pinions  supjilicd   with    pressure 


width  of  12  in.  and  of  tliicknesses  varying  from  16  gauge  to  -1  gauge. 
In  addition  they  can  deal  with  small  sections  and  special  sliapes, 
and  it  is  anticipated  that  outputs  of  from  20  tons  to  100  tons  per 
eight  hours  shift  will  be  obtained,  depending  on  the  class  and  weight 
of  finished  product. 

The   Cogging   Mill. 

The  drive  for  the  cogging  mill  consists  of  a  3-phase  induction 
motor  running  at  a  synchronous  speed  of  3C)0  revs,  per  min.  and 
capable  of  giving  C'X)  H.P.  continuously  when  supplied  from  a  2  7(10 
volt,  50  cycle  2-phase  siipply. 

A  fle.xiljle  cou])ling  connects  the  motor  to  the  pinion  of  a  ,5'1  gear 
reduction,  the  wheels  of  which  are  of  the  double  helical  type.  The 
shaft  carrying  the  spur  wheel  is  extended  to  take  a  flywheel  2  '-tons  in 
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oil  lubrication.  They  are  so  arranged  that  the  product  from  the 
roughing  mill  leaves  a  groove  approximately  in  line  with  the  first 
groove  of  the  finishing  mill,  thus  minimising  the  time  taken  in 
transferring  the  metal  between  the  two  mills.  The  distance  between 
the  two  mills  is  also  reduced  to  a  minimum  for  the  same  reason. 

The  heating  furnaces,  of  which  there  are  two,  are  of  the  continuous 
pusher  gas  fired  type  and  are  capable  of  heating  100  toas  of  billets 
or  slabs  per  eight  hour  shift.  The  pushers  are  hydraulically  operated 
and  are  situated  at  the  back  of  the  furnaces,  wliilst  the  outlet  doors 
for  the  heated  metal  face  towards  one  another.  The  overhead 
electrically  operated  crane,  which  runs  the  full  length  of  the  shop, 
has  a  maximum  lifting  capacity  of  25  tons.  Tliis  cn.sures  rapid 
manipulation  of  rolls,  housings  or  material. 
;_  The  mills  are  designed  to  deal  with  strip  metal  up  to  a  maximum 


weight,  17  ft.  in  diameter,  the  whole  being  supported  by  two  heavy- 
bearings.  The  shaft  is  extended  through  the  bearing  and  is 
connected  to  the  mill  pinion  shaft  by  a  lever- controlled  claw  clutch. 
Apart  from  the  introduction  of  a  resistance  in  the  rotor  of  the  .'J-phase 
motor  to  give  a  10  per  cent,  speed  drop  between  no-load  and  full- 
load  to  make  use  of  the  flywheel-stored  energy,  this  mill  runs  at 
constant  speed. 

The  Finishing  Mill. 
In  view  of  the  wide  variety  of  sections  to  be  dealt  with  in  the 
finishing  miU,  variable  speed  for  this  mill  was  considered  essential, 
and  a  high  efficiency  set  operating  on  the  "  Kramer"  system  was 
adopted,  as  shown  in  Fig.  2.  The  set,  as  can  be  seen  from  the 
illustration,  consists  of  a  3-phase  and  d.c.  motor  mounted  on  the 
same  shaft,  the  sliprings  of  the  rotor  and  the  commutator  of  the 
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rotary  being  connected  respectively  to  the  sliprings  of  the  induction 
motor  rotor  and  the  commutator  of  the  d.c.  motor.  The  speed  of 
the  set  is  controlled  by  varying  the  field  of  the  d.c.  motor,  and  a 
compound  winding  on  this  machine  gives  a  speed  fall  of  13  per  cent, 
between  no-load  and  full-load.  The  operation  of  such  a  set  is 
identical  with  that  of  a  compound  wound  d.c.  motor.  In  addition 
to  the  speed  range,  the  set  is  designed  to  give  unity  power  factor  at 
all  loads  and  speeds  by  a  suitable  design  of  the  rotary  converter. 
The  output  of  this  set  is  also  GOOh.p.,  and  the  full-load  speed  range 


is  from  .340  to  .510  revs,  per  min. ,  corresponding  to  a  full-load  speed  of 
113  to  170  revs,  per  min.  on  the  mill.  The  mduction  motor  receives 
power  from  the  mains  at  2  700  V,  2-phase,  50  cycles,  the  supply  for 
the  d.c.  motor  at  any  speed  below  top  synchronous  speed  passing 
from  the  rotor  of  the  induction  motor  through  the  rotary.  A  similar 
arrangement  of  double  helical  reduction  gearing  and  couplings 
between  the  motor  shaft  and  mill  jiinion  is  adopted  as  in  the  case  of 
the  cogging  mill,  the  Hywheel  in  this  instance  having  a  weight  of 
20  tons  and  a  diameter  of  10  i  ft. 


A   Modern  Reversing   Mill   Drive. 


An  interesting  example  of  up-to-date  rolHng  mill  practice  is 
afforded  by  a  28  in.  reversing  cogging  mill  di'ive  which  is  being 
installed  by  Hadfields,  Ltd.,  in  then-  East  Hecla  Works,  Shettield. 
We  are  indebted  to  this  firm  for  permission  to  publish  the  following 
description. 

The  mill,  which  was  constructed  by  the  Beiohtside  Fou^tdry 
AND  EsTGnsTEERiNr,  COMPANY,  consists  of  two  Stands  of  2  >  in.  iolls, 
one  roughing  and  one  finishing,  and  is  designed  to  deal  with  ingots 
of  2")  and  30  cwts.  in  weight.  The  mill  will  be  capable  of  rolling 
down  at  one  heat  to  2  in.  square  steel  billets,  the  normal  output 
of  these  being  approximately  1.5  tons  per  hour,  and  the  maximum 
output  20  tons  per  hour  for  a  period  of  two  hours  ;  but  the  main 
product  will  be  high  carbon,  aUoy  and  '"  Era  "  manganese  steels, 
the  latter  comprising  rails  and  other  special  sections. 

Electrical   Equipment. 

The  mill  is  electrically  driven  and  the    main  featuies  of  the 
electrical  plant,  all  of  which  is  being  supphed  by  the  British 
THOMSON-HotJSTON    COMPANY,    are   briefly   de- 
scribed below. 

The  mill  motor,  which  has  an  R.  M.  s.,  rating 
of  3  200  H.p.  and  a  maximum  ratuig  of 
11  fiOO  H.P.,  is  capable  of  exerting  a  constant 
torque  of  125  tons  ft.  from  standstill  to  fiO  revs, 
per  min.  in  either  direction,  and  gives  a  con- 
stant horse  power  of  3  200  h.p.  between  the 
speeds  of  CO  and  120  revs,  per  min.  The 
overload  capacity  corresponds  to  a  torque  of 
453  tons  ft.  between  standstill  and  60  revs 
per  min.,  and  11  600  h.p.  between  the  speeds 
of  60  and  120  revs,  per  min. 

The  motor  is  of  the  double  unit  type,  having 
two  armatures  and  two  magnet  frames ;  the 
two  armatures  being  mounted  on  a  common 
shaft  in  two  large  pedestal  bearings  on  a 
heavy  section  combination  baseplate.  The 
space  between  the  magnet  frames,  each  of 
which  is  split  for  convenience  in  handUng,  is 
enclosed  by  planished  steel  covers.  Oil  ring 
lubrication  is  employed  in  the  two  mill  ty\}e 
bearings,  and  a  phosphor  bronze  thrust  face  is 
provided  on  the  driving  end  bearing  to  take 
any  end  thrust  which  might  be  transmitted 
through  the  driving  coupUng.  As  an  extra 
safeguard,  in  addition  to  the  holding  down 
bolts,  the  bearing  pedestals  are  provided  with 
chocks  to  prevent  transverse  movement  and 
with  folding  taper  keys  which  prevent  any 
lateral  movement.  The  armature  spiders,  of 
specially  robust  construction,  are  each  keyed 
to  the  shaft  by  two  tangential  folding  keys, 
thus  transmitting  the  drive  effectively  in  either 
direction.  A  view  of  the  motor,  from  the  driving 
end.  is  given  in  Fig.  1  and  affords  some  indication  of  the  Uberal 
mechanical  design  adopted.  The  complete  double  armature  weiirhs 
.5SI  tons,  the  total  weight  of  the  complete  machine  being  182  tons. 

The    Mill   Motor. 

The  mill  motor  is  shunt  wound,  with  compensating  windings  in 
the  pole  faces,  and  is  provided  with  commutating  poles  ;  the  two 
armatures  being  connected  in  series  for  a  maximum  voltage  of 
1  .300  \.  Ventilating  air  for  the  motor  is  cooled  and  cleaned  by 
first  passing  through  a  wet  air  filter  of  the  "  Invincible  "  type 
and  capable  of  deaUng  with  2  >  000  cub.  ft.  of  air  per  min.  A  fan, 
driven  by  a  variable  speed  d.c.  motor,  is  employed  to  draw  the 
air  through  the  filter  and  to  deUver  it  to  the  mill  motor  where  it  is 
introduced  below  the  foundations  and,  entering  the  space  between 
the  two  magnet  frames,  circulates  outwards  towards  the  commu- 
tators. 

Power  is  supplied  to  the  mill  motor  from  a  flywheel  motor- 
generator  set,  comprising  an  induction  motor  of  1  800  h.p.  running 
at  600  revs,  per  min.  (synchronous  speed)  on  a  pressure  of  3  ::i00  V 
coupled  direct  to  two  shunt  wound  compensated  generators,  each 
rated  at  1  300/4  750  kW  when  running  at  tOO/oOO  revs,  per  min.  at 


650  V.  The  three  machines  are  carried  in  four  pedestal  bearinas 
on  a  combined  baseplate,  the  shaft  extension  of  the  outer  generator 
being  fitted  with  a  buff'er  spring  type  flexible  coupling  comiecting 
a  oast  steel  Hywheel  of  11  ft.  6  in.  diam.  and  30  tons  in  weight. 
The  flywheel  is  mounted  in  two  pedestal  bearings,  set  on  foundation 
caps,  and  is  covered  by  a  sheet  steel  guard.  A  similar  guard  is 
provided  for  the  flexible  couplmg,  but,  in  the  illustration,  Fig.  2. 
both  guards  have  been  i-emoved  to  show  the  construction  of  the 
coupHng  and  flywheel.  Both  the  motor  and  generators  are  of  the 
open  type,  with  bearings  of  the  spherical  seated,  self-aligning  t_y|ie 
arranged  for  oil  ring  lubrication.  Water  coohng  is  employed  t^rthc 
flywheel  bearings  wliich  are  arranged  both  for  oil  ring"  and  flood 
lubrication. 

Flywheel    and    Brake    Gear. 

The  cast  steel  flywheel,  which  was  made  by  Hadfields,  is  of  the 
built-up  type,  two  heavy  rings,  forming  the"  ring,  being  spigoted 
and  securely  held  by  through  bolts  to  the  central  boss"  ancf  disc 
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wheel  portion,  the  bolt  heads  and  nuts  being  counter  sunk,  riveted 
and  turned,  so  that  no  projections  are  left.  This  construction 
reduces  the  risk  of  unsound  metal  and  practically  eliminates  the 
initial  stresses  wliich  would  be  produced  by  shrinkage  during 
coohng  were  the  wheel  cast  with  a  heavy  rim.  Water-cooled  brake 
gear  is  jirovided  to  bring-  the  Hywheel  quickly  to  rest  in  case  of 
emergency,  and  consists  of  cast  iron  water-cooled  brake  shoes 
operating  on  the  flywheel  rim,  and  controlled  from  a  hand-wheel 
through  steel  girder  compound  levers.  The  speed  of  the  flyTvheel 
set  is  indicated  on  two  instruments,  one  located  on  the  main  instru- 
ment board  and  the  other  on  the  control  platform,  these  instruments 
being  supphed  from  a  magneto  generator  driven  directly  from  the 
induction  motor  shaft  extension. 

The   Exciter   Set. 

The  mill  motor  and  generator  fields  are  supplied  from  a  three-unit 
exciter  set,  which  comprises  a  d.c.  motor,  mill  motor  exciter  and 
generator  exciter.  The  field  windings  of  these  exciters  are  designed 
to  give  rapid  control  of  the  mill  motor  and,  since  all  speed  variation 
is  obtained  by  control  of  the  exciter  fields,  only  small  currents  have 
to  be  handled,  a  Ward-Leonard  controller,  mounted  on  the  control 
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platform,  being  used  for  this  purpose.  The  cylinder  of  the  controller 
is  operated  through  gearing  by  a  single  vertical  lever,  working  in  a 
slot,  on  the  gate  principle,  the  controller  contacts  being  so  arranged 
that  the  motor  exciter  field  cannot  be  weakened  until  all  the  resis- 
tance has  been  cut  out  of  the  generator  exciter  field.  Bash  pots 
prevent  the  lever  being  operated  too  quickly  in  either  direction,  and 
needle  valves  are  providetl  so  that  the  action  of  the  dash  pots  can 


mined  value  depending  on  the  setting  of  the  relays.  When  the 
motor  reaches  full  speed  oidy  a  small  portion  of  the  resistance  is 
left  in  the  rotor  circuit. 

AVhen  the  load  on  the  induction  mptor  increases  to  some  pre- 
determined limit,  say  2t  per  cent,  overload,  a  high-speed  relay 
opens  the  first  of  the  slip  regulating  contactors,  thus  introducing 
more  resistance  into  the  rotor  circuit  and  causing  the  motor  speed 


Kk;.  1. — U.  T.  H.  Flywheel  Motor  Genekatok  Set. 


be  easily  adjusted.  The  controller,  illustrated  in  Fig.  3,  is  provided 
with  a  catch  to  hold  the  lever  in  the  off  j)osition,  and  a  push  button 
is  mounted  on  the  frame  for  trip])ing  the  circuit  breakers  in  ease  of 
emergency. 

Power    Supply   and    Control. 

The  power  for  driving  the  mill  is  taken  from  the  Sheffield  Corpora- 
tion mains  at  11  200  V,  and  transformed  down  by  static  transformers 
to  3  300  \.  The  supply  to  the  induction  motor  is  controlled  by 
switchgear  of  the  ironclad  draw-out  truck  type,  starting  and  .speed 


Kio.    3. — Ward-Leonakd     Contkollkr    Type    C    .i3sB     kor 
11C(J0  H.r.  Rolling  Mill  Motor,  with  cover  Removkd. 

being  controlled  by  a  special  contactor  starting  and  slip  regulating 
panel.  With  this  type  of  control  the  starting  operation  is  entirely 
automatic,  for,  when  the  main  oil  switch  is  closed,  the  whole  of  the  . 
starting  resistance  is  connected  in  the  rotor  circuit,  and,  as  the  motor 
speed  increa.ses.  the  starting  contactors  close  in  sequence  under 
the  action  of  the  notching  relays,  cutting  out  portions  of  the 
resistance  in  suitable  steps.  Successive  contactors  will  not  close 
until  the  current  drawn  from  the  line  has  fallen  to  some  predeter- 


to  drop,  energy  thus  being  obtained  from  the  th^vheel.  If  the 
overload  persists,  the  second  slip  regulating  contactor  will  open 
and  so  on.  To  avoid  decrease  in  voltage  due  to  this  drop  in  speed, 
the  contactors  are  provided  with  compensating  contacts  so  that  the 
generator  fields  are  automatically  strengthened  as  the  speed  falls. 

Advantages    of  the   Control    System. 

The  advantages  of  this  type  of  control  may  be  brielly  summarised 
as  follows  :  The  starting  operation  is  automatic  :  a  limited  current 
is  drawn  from  the  fine  during  starting  :  and  extremely  rapid  and 
positive  action  is  obtained  during  slij)  regulating,  the  action  of  the 
slip  relay  being  practically  instantaneous  when  the  load  increases 
to  the  value  for  which  the  relay  is  set.  A  further  feature  lies  in  tlie 
fact  that  only  a  small  amount  of  resistance  is  normally  in  the  rotor 
circuit,  and  the  amount  introduced  with  increase  in  load  is  the 
minimum  possible  to  relieve  the  induction  motor.  This  resistance 
is  left  in  for  the  minimum  period  and  the  losses  are  therefore  small. 

The  operating  gear  for  the  motor,  screw-downs,  manipulators, 
and  live  rolls,  is  situated  on  a  platform  over  the  main  rolls.  On  this 
platform,  also,  is  mounted  the  AA^ard-Leonard  controller,  shown  in 
Fig.  3.  and  a  main  instrument  desk  which  is  equipped  with  a  main 
ammeter,  reading  the  current  input  to  the  mill  motor,  and  two-speed 
indicators  for  the  mill  motor  and  fl_^^vheel  set  respectively.  A 
switch,  giving  remote  control  of  the  main  circuit  breakers,  is  also 
provided  on  the  control  desk,  together  with  indicating  lamps 
showing  the  o])eration  of  the  circuit  breakers. 


International  Conference  on  H.T.  Systems. 

Tlie  Un'ion  pes  Svndic.vts  de  l'Electricite,  of  which  Mr.  Tribot 
Laspierre  is  the  General  Secretary,  have  invited  the  following 
countries  to  send  delegates  to  a  Conference  to  be  held  in  Paris  (at 
Uie  offices  of  the  Union)  to  discuss  the  various  technical  problems 
lelaling  to  higli  tension  transmission  systems  : — 

Great  Britaui,  Bclijium,  Spain,  United  States  of  America,  France 
Holland,  Italy  and  Switzerland. 

The  following  delegates  have  been  nominated  by  the  Institution  of 
Kk'ctrical  Kngineers  to  represent  British  interests  : — Mr.  P.  V. 
ilunler,  Mr.  K.  B.  Wedmore  and  Mr.  W.  B.  Woodhouse. 

The  conference  will  be  divided  into  three  sections,  dealing  with 
(1)  power  station  operation,  including  sub-stations;  (2)  construction 
of  hues ;  and  (3)  distribution.  It  is  hoped  that  the  delegates  from 
each  country  will  submit  papers  on  the  subjects  brought  forward 
for  discussion.  The  meetings  will  commence  on  Monday,  the  21sl 
inst.,  and  will  continue  until  the  25th  inst.  No  afternoon  meeting 
will  take  place  on  Nov.  24,  when  the  celebrations  in  honour  of 
Ampere  will  take  place.  On  the  same  day  (Nov.  24)  a  dinner 
will  bo  given  to  the  delegates  at  the  Palais  d'Orsay.  A  number  of 
visits  and  excursions  are  also  being  arranged. 

The  various  national  electrotechnical  committees  of  the  Inter- 
national Elcctrotechnical  Commission  have  been  asked  to  assist  in 
making  the  Conference  as  representative  and  as  successful  as  pos- 
sible, and  the  Union  des  Syndicats  de  l'Electricite  notify  that,  -n 
addition  to  the  delegates  specially  nominated,  the  meetings  will 
be  open  to  all  engineers  who  wish  to  attend. 
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Electricity    and    Drop-Forging    Manufacture. 

That  electricity  as  a  motive  power  has  long  found  its  place  in  the 
manufacture  of  drop-forgings  may  be  generally  acknowledged, 
pro^-iding  the  motors  are  of  robust  design,  mechanically  and 
electricaUy,  so  that  no  fears  need  be  entertained  on  the  score  of 
overloads.  The  usual  practice  is  to  group  hammers  ranging  from 
10  to  30  cwt.  falling  weight,  in  batteiies  of  five  or  six  hammers, 
say,  one  each  of  30  cwt.,  20  cwt.,  15  cwt.,  and  10  cwt.,  with  two 
small  preparing  hammers  of  5  or  6  cwt.  falling  weight.  This 
enables  the  diop-forger  to  standardise  a  motor  throughout  his 
works.  Where  heavier  hammers  are  employed  the  number  of 
units  in  one  battery  is  cut  down  to  two,  or  in  the  case  of  very  heavy 
tiammers,  to  one  only,  and  the  same  size  motor  used.  On  the  other 
hand,  the  clipping  presses  lend  themselves  very  well  to  unit  motor 
drive,  as  do  also  the  fans  for  blo^ving  the  forge  fires.  The  methods 
of  driving  are  various,  but  for  the  hammers  the  belt  drive  has 
undoubted  advantages  over  a  direct  gear  drive,  while  on  the 
clipping  presses  a  direct  gear  drive  is  the  general  rule,  though  there 
are  one  or  two  belt  driven  presses  on  the  market. 

These  ideas  are  shown  in  practice  at  the  works  of  The  Hughes- 
JuHxsoN  Stampiugs,  Ltd.,  of  Langley  Green,  to  which  a  visit 
was  paid  recently.  The  drop-hammers  are  arranged  in  groups,  and 
the  standardisation  of  motors  has  been  carried  out  even  where 
single    h.immers    of    4    ton    and    over    falling   weight    are    used. 


Drop-Fokged   Shafts   with   lNTEGK.iL   Flanges. 

An  illustration  of  the  products  of  these  hammers  are  some  very 
large  shafts,  such  as  are  shown  herewith,  while  a  class  of  drop- 
forgings  of  interest  to  the  electrical  trade  are  smaller  shafts  which 
are  finished  with  coupling  flanges  complete,  and  solid  with  the  shaft, 
inter-pole  pieces,  commutator  rings  of  12  in.  and  larger  diameters, 
copper  controller  contact  fingers,  eyebolts,  and  bow  nuts  for  lifting 
requirements.  In  addition  to  the  copper  forgings  for  contact 
fingers,  we  understand  varieties  of  forgings  in  non-ferrous  metals 
including  brass,  German  sUver,  aluminium,  and  aluminium  alloys 
are  also  turned  out.  An  interesting  point  is  that  the  furnace  heats 
are  carefully  indicated  by  electric  pyi-ometers,  and  the  whole 
operation  of  heating,  particularly  in  the  case  of  the  nickels,  nickel 
chromes,  tungstens,  chromiums,  and  cobalt  chrome  steels  is 
carefully  watched,  so  that  fatigue  of  material  during  production 
can  be  avoided. 


The  Gyroscopic  Compass. 

Ill  a  Paper  on  the  "  Gyroscopic  Compass,"  read  before  the  BiR- 
3IINGHAM  AND  DiSTEicT  Electhic  Club  last  Saturday,  Mr.  H.  F. 
Steventon  gave  some  account  of  the  theory  and  principles  of 
the  gyroscope,  and  then  described  the  early  history  of  the  applica- 
tion of  those  principles  to  the  mariner's  compass,  pointing  out  that 
the  construction  of  iron  ships,  together  with  the  heavj^  steel  arma- 
mente  of  modern  warships,  had  made  the  magnetic  compass  exceed- 
ingly unreliable  and  had  rendered  the  necessary  corrections  a  very 
complicated  proce.ss.  The  introduction  of  the  gyroscopic  compass 
had  provided  a  mechanical  substitute  with  considerable  torque;  it 
was  possible,  therefore,  by  electrical  impulse  to  control  any  number 
of  subsidiary  compasses  in  different  parts  of  the  ship.  It  also  made 
possible  the  keeping  of  an  automatic  record  of  a  ship's  course,  and 
went  verv  far  to  eliminate  the  fallible  human  element. 


Reliability  in    Iron   and   Steel    Works. 

Mr.  R.  II.  Arclier  Coulson,  of  the  Skinningrove  Iron  Company, 
delivered  his  pi'esidential  address  to  the  Cleveland  Institu- 
tion OF  Engineers  at  Middlesbrough  on  Monday,  Nov.  7.  In 
urging  the  need  of  reliability  in  works  management,  Mr.  Coulson 
said  the  use  of  grabs  and  magnets  went  a  long  way  towards 
reducing  iron  and  steel  works  costs,  and  there  was  no  doubt  that 
the  future  would  see  the  extended  use  of  electric  locomotives,  the 
more  so  as  accumulators  were  becoming  more  efficient.  The  possi- 
bility of  running  locomotives  a  complete  shift  on  one  charge  was 
within  reasonable  distance,  and  they  would  then  see  the  huge  delay 
that  now  exists  in  obtaining  coal  and  water,  and  the  loss  of  heat 
units  due  to  locomotives  standing  under  steam,  done  away  with.' 

The  question  of  generation  and  distribution  was  an  important 
matter.  Briefly,  he  would  suggest  that  all  generators  should  be  as 
large  as  could  be  used  economically.  Generally  speaking,  the  larger 
the  units,  the  lower  would  be  the  cost  of  generating,  overhauling, 
and  replacements.  By  having  switchboards  of  the  simplest  possible 
tj'pe,  troubles  were  eliminated,  particularly  as  they  were  called  upon 
to  operate  automatically  with  the  minimum  of  attention.  By  operat- 
ing at  a  medium  high  voltage,  the  cost  of  switchgear  and  trans- 
mission lines,  with  their  hea,vy  maintenance  costs,  was  cut  down. 

Undergronnd  cables  were  a  doubtful  advantage,  and  should  be 
avoided  as  far  as  possible.  There  was  always  the  danger  of  heavy 
traffic  over  lines,  or  subsidence,  due  to  water  and  other  causes,  which 
caused  the  cables  to  sag,  and  might  pull  out  the  joints,  but  the 
most  serious  point  was  the  length  of  time  taken  to  locate  and  repair 
a  fault.  Overhead  cables  certainly  lent  themselves  to  easy  location 
of  faults  and  repairs.  Using  the  power  house  as  the  centre  of 
distribution  had  its  disadvantages,  mainly  due  to  the  danger  of  it.s 
becoming  unwieldy  as  the  plant  grew,  as  that  in  the  event  of  a  fault 
it  had  to  be  looked  for  throughout  the  whole  works,  whereas  with 
sub-stations  a  fault  was  limited  to  quit«  a  small  section,  and  much 
valuable  time  was  saved.  Motors  in  an  iron  and  steel  works  had  to 
operate  under  the  most  severe  conditions,  particularly  in  tire  mill, 
and  nothing  but  the  best  should  be  used,  as  the  demand  upon  a  motor 
was  more  severe  in  this  class  of  work  than  in  any  other.  A  large 
saving  could  be  effected  by  keeping  down  the  number  of  types  of 
motors.  Having  once  decided  on  a  type,  it  should  be  adhered  to. 
•M  that  all  motors  of  that  particular  size  were  interchangeable  and 
I  lie  number  of  spares  reduced  to  a  minimum. 


Post  Office  Activities  :   Underground  Cables. 

Speaking  at  Bedford  last  week,  Mr.  Kellaway,  the  Postmaster- 
•  ieneral,  said  the  Post  Office  was  engaged  on  an  extensive  pro- 
i;iamme  for  the  laying  of  telegraph  and  telephone  cables  under- 
ground. The  necessity  for  this  was  shown  by  the  damage  done  by 
I  he  gale  during  the  previous  week-end.  At  ten  o'clock  on  the 
tiUowing  Monday  morning  163  London  trunks  were  stopped.  The 
main  open  route  to  Bristol,  via  Reading  and  Marlborough,  was 
liioken  down  east  of  Chippenham.  The  London  and  E.xeter  route 
was  broken  east  of  Yeovil.  Whilst  there  was  no  complete  stoppage 
(it  communication  between  London  and  any  of  the  large  towns,  or 
s\  iLh  Ireland  or  Scotland,  communication  with  Germany  and  Holland 
H  ;is  severed.  The  Post  Office  had  placed  contracts  for  the  laying  of 
ver  800  miles  of  main  cables.  These  included  the  trunk  lines  between 
London  and  Manchester,  Southampton,  Bristol  and  Brighton,  Liver- 
|H.(il  and  Manchester,  Birmingham  and  Worcester,  Derby  and  Leeds, 
(ilasgow  and  Edinburgh,  and  Birmingham  and  Manchester. 

Speaking  of  the  telephone  service,  Mr.  Kellaway  said  that  in  addi- 
tion to  the  programme  of  work  tor  underground  cables,  the  Poot 
Office  was  also  putting  in  hand  a  large  number  of  new  telephone 
exchanges  and  extensions  to  existing  exchanges.  During  the  next 
six  months  twenty-three  new  exchanges  would  be  completed  and 
forty-seven  existing  exchanges  would  be  extended.  During  the 
year  ending  Oct.  31  twenty-six  new  exchanges  had  been  completed 
and  extensions  had  been  made  for  fifteen  e.xchanges.  The  total 
number  of  stations  in  use  at  the  end  of  September  was  964  479,  or 
an  increase  of  3  447  over  the  total  at  the  end  of  August.  New 
orders  were  coming  in  at  a  satisfactory  rate,  and  the  number  of 
people  giving  up  the  telephone  was  slightly  below  normal.  They 
were  fa,st  overtaking  arrears  of  work.  At  the  beginning  of  the  year 
they  had  32  000  applications  for  telephones  which  they  were  not  able 
to  satisfy.     That  number  had  now  been  reduced  to  15  000. 


Insurance  of  Diesel  Engines  Against  Breakdown. 

The  amended  arrangements  made  by  the  Insurance  Committee  of 
the  Diesel  Engine  Users  Association  for  the  insurance  of  Diesel 
engines  against  breakdown,  including  periodical  inspection  and 
reports  by  engineers  having  special  Diesel  engine  experience,  were 
reported  at  the  last  meeting  of  the  association.  A  preferential  rebate 
is  allowed  off  the  premiums  to  all  Diesel  engine  installations  whose 
engineers  or  managers  are  members  of  the  Diesel  Engine  Users  Asso- 
ciation. An  important  provision  under  the  standard  policy  is  that 
which  provides  for  arbitration  in  the  event  of  a  dispute  without  hav. 
ing  recourse  to  the  expensive  method  of  proceeding  under  the  Arbitra- 
tion Act.  In  the  event  of  disagreement  in  the  interpretation  of  the 
policy,  the  matter  may  be  submitted  for  arbitration  to  a  Special 
Committee  of  the  Diesel  Engine  Users  Association.  The  services 
of  this  Committee  as  arbitrators  are,  however,  only  available  if  the 
engine  user  is  a  member  or  subscriber  of  the  association.  Particu- 
lars of  the  scheme  of  insurance  under  this  .standard  Diesel  engine 
policy  can  be  obtained  on  application  to  the  Honorary  Secretary  of 
the  Association,  19,  Cadogan-gardens,  London,  S.W.  3. 
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Legal   Intelligence. 

HACKNEY    BOROUGH    COUNCIL    ».  •DORE. 

The  appeal  by  the  Hackney  Borough  Council  from  a  decision  of 
the  North  London  Police  Court  magietrate  in  lhi£  case  was  dis- 
missed by  a  Divisional  Court  on  Monday.  We  propose  to  give  a 
report  of  the  case  in  our  next  issue. 

THE  GASFILLED  LAMP  PATENT. 
On  Monday  the  House  of  Lords  (Viscounts  Haldane,  Finlay  and 
Cave,  and  Cords  Dunedin  and  Shaw)  commenced  the  hearing  of 
arguments  in  the  appeal  by  the  British  Thomson-Houston  Company 
from  a  decision  of  the  Court  of  Ap|>eal  upholding  a  judgment  of 
Mr.  Justice  Sargent,  who  dismissed  plaintiffs'  action  for  an 
alleged  infringement  of  their  patent  by  the  Corona  Lamp  Works. 
It  will  be  remembered  that  Mr.  Justice  Sargent  held  that  respon- 
dents had  infringed,  and  that  the  specification  disclosed  an  inven- 
tion of  a  high  order  of  merit,  but  that  claim  one  of  the  patent  did 
not  sufficientlv  define  and  limit  tlie  ambit  of  the  monopoly  claimed, 
inasmiuJi  as  the  word  "  large  "  used  in  the  claim  did  not  sufficiently 
define  the  dimensions  of  a  filament  coming  within  the  combination 
claimed. 

Sir  Arthur  Colefax,  K.C.,  Mr.  Hunter  Gray,  and  Mr.  James 
Whitehead  appeared  in  support  of  the  appeal  (instructed  by  Messrs. 
Bristow,  Cooke  and  Carpmael :  while  Sir  Duncan  Kerly,  K.C.,  Mr. 
Robert  Frost  and  Mr.  J.  E.  Walker  (instructed  by  Jlessrs.  H.  C. 
Morris,  Woolsey,  Morris  and  Kennedy)  were  for  the  respondents. 

The  hearing  is  proceeding. 

CLAIM    BY    Mr.    A.    SIEMENS. 

Last  week  the  Anglo-German  Mixed  Arbitral  Tribunal  heard  the 
claim  of  Mr.  Alex.  Siemens  against  Siemens  &  Halske  (A.G.),  of 
Berlin,  for  the  value  of  390  lOOO-mark  shares  in  the  latter  firm 
(which  on  Aug.  4,  1914.  were  stated  to  be  of  the  value  of  £37  464), 
and  interest  at  5  per  cent,  thereon,  and  a  sum  by  way  of  dividend 
on  the  shares  due  on  July  31,  1914. 

Mr.  Ht'GHES,  K.C.  (for  Mr.  Siemens)  said  his  client  was  a  former 
director  of  Siemens  Brothers  &  Company.  He  had  been  in  England 
since  1867,  and  was  naturalised  in  1878.  In  1908  the  Berlin  company 
acquired  a  controlling  interest  in  the  English  firm,  and  part  of  the 
arrangement  was  an  exchange  of  shares  in  the  two  companies,  the 
Berlin  firm  transferring  to  Air.  Siemens  506  shares  of  1  COO  marks 
each.  It  was  arranged  that  for  an  indefinite  time  Mr.  Siemens 
should  not  have  shares,  but  should  receive  yearly  a  sum  of  money 
e<]uivalent  to  the  dividends  on  the  shares.  Those  shares  were,  in 
fact,  never  issued  until  1919,  and  were  not  introduced  on  the  Berlin 
Stock  Exchange  until  May,  1920.  The  chief  question  between  the 
claimant  and  respondents  seemed  to  be  whether  those  shares  were 
in  fact  issued  or  not,  respondents  alleging  that  the  shares  were  in 
trutli  issued.  Mr.  Siemens,  requiring  money,  had  received  the  value 
of  116  of  the  shares,  and  the  claim  was  in  respect  of  the  balance  of 
the  506  shares.  From  1909  to  1914  he  received  each  year  money 
equivalent  to  the  dividends  on  the  remaining  390  shares.  In  the 
meantime  his  name  remained  on  the  shareholders'  book  of  the  English 
firm,  although  the  real  owners  were  Siemens  and  Halske.  During 
the  war  the  real  ownership  of  the  shares  was  disclosed,  and  they 
were  placed  in  the  hands  of  the  custodian  appointed  by  the  authori- 
ties. Respondents  said  that  the  claimant  had  in  fact  had  his  shares 
in  Siemens  and  Halske;  that  they  were  now  at  the  Deutsche  Bank 
ready  for  him,  where  there  were  also  standing  to  his  credit  dividends 
amounting  to  322  000  marks.  That  would  be  worth  only  about  £300 
if  remitted  to  claimant  to-day. 

After  evidence  by  Dr.   E.  J.   Schuster  and  Mr.   Siemens, 

Dr.  Barandon  (for  respondents)  said  that  the  claimant  became  a 
shareholder  of  506  1  000-mark  shares  in  Siemens  and  Halske  because 
he  signed  the  application  form,  received  dividends  on  them,  sold 
some  of  them,  and  exercised  all  the  rights  of  a  shareholder  in  that 
firm.  Therefore  respondents  had  fulfilled  their  side  of  the  agree- 
ment up  to  the  period  of  the  outbreak  of  war. 

Dr.  ALFRED  Berliner,  managing  director  of  respondent  firm,  said 
that  claimant,  by  selling  116  of  the  shares,  made  money  on  the 
deal,  for  up  to  1914  the  mark  stood  at  par  value  with  English 
currency.     He  could  have  sold  the  lot  had  he  wished  to  do  so. 

The  decision  of  the  Court  has  not  yet  been  given. 

Water-Power  Stations  in  Denmark. 

The  Committee  which  was  formed  in  Denm,uik  in  1920  to  investi- 
gate the  question  of  water-power  stations  has  presented  its 
report,  from  which  it  would  appear,  states  the  Commercial  Secretary 
to  II. M.  Legation  in  Copenhagen  (Mr.  R.  Turner),  that  seven  or 
eight  such  stations  could  possibly  prove  economically  justifiable  so 
long  as  the  price  of  coal  does  not  go  below  30  to  35  kroners  per 
ton.  Seven  stations  together  would  be  able  to  produce  14  000  kW. 
or  27  000  000  units  yearly  for  an  average  price  of  10  ore  per  unit, 
and  the  capital  necessary  for  the  erection  of  the  stations  (on  the 
price  basis  of  1920)  is  estimated  at  30  000  000  kroners.  The  seyen 
stations  in  question  are  at  Raunstrup.  Vestliirk,  Holstebro,  Bur, 
Ahlersgaard,  Skjem,  Karlsgaard,  and  Ansager,  and  if  the  recom- 
mendation fif  the  Committee  for  their  construction  is  followed,  it 
is  estimated  that,  together  with  the  existing  water-power  stations  in 
Jutland,  there  will  be  a  yearly  production  of  40000  000  units.  Tha- 
present  total  consumption  of  electricity  in  .lulland  is  estimated  at 
50  000  000  units,  but,  in  the  opinion  of  the  Committee,  the  con- 
sumption is  likely  to  grow,  so  that  on  the  completion  of  the  pro- 
posed stations  practically  the  whole  output  of  the  works  would  be 
in  use.  If  trie  seveli  new  stations  are  completed,  all  the 
important  water-power  stations  in  Jutland  are  to  be  connected 
togethjr,  at  an  estimated  cost  of  15  000  000  kroners. 


Parliamentary   Items. 


KEY    INDUSTRIES. 

The  Secretary  to  the  Department  of  Overseas  Trade  has  in- 
formed Major  Kelly  that  no  legislation  amending  or  »xtending  the 
.Sateguahding  of  Industries  Act  is  contemplated  for  next  session. 


In  reply  to  Capt.  Wedgwood  Bentc,  who  asked  for  particulars  of 
the  st«ps  being  taken  to  manufacture  in  this  country  articles  pro- 
tected by  Part  I.  of  the  Safeguarding  of  Industries  Act  which  are 
at  present  only  obtainable  abroad.  Sir  P.  Lloyd-Greame  stated 
that,  apart  from  the  activities  of  certain  industrial  research  associa- 
tions, such  information  on  this  subject  as  had  come  to  the  know- 
ledge of  the  Board  of  Trade  had  been  given  confidentially  by  manu- 
facturers engaged  in,  or  intending  to  take  up,  particular  lines  of 
production,  and  he  did  not  think  it  right  to  make  such  information 
public. 

ARC-LAMP  CARBONS. 

Mr.  Mdsley  asked  the  President  of  the  Board  of  Trade  whether 
the  Islington  Borough  Council  published,  prior  to  the  passing  of  the 
Safeguarding  of  Industries  Act,  particulars  of  tenders  for  arc-lamp 
carbons,  showing  that  the  French  price  was  £14  Ss.  |)er  1  OCO  and 
the  German  price  £10  15s.  6d.  i>er  1  000;  and,  seeing  that  the  effect 
of  the  flat-rate  duty  is  to  impose  a  heavier  charge  on  French  than  on 
German  commodities  in  such  eases,  will  he  reconsider  the  policy  of 
the  Government? 

Sir  p.  Lloyd-Greasie  :  I  was  not  aware  of  the  publication  of  the 
particulars  stated  in  the  first  part  of  this  question  ;  the  answer  to  the 
second  part  is  in  the  negative. 

ELECTRIC  LAMPS  (TUNGSTEN  WIRE). 

Capt.  W.  Bexn  asked  the  President  of  the  Board  of  Trade 
whether  difficulty  had  arisen  over  the  amount  of  duty  to  be  levied 
on  tmigsten  wire  contained  in  electric  lamps  ;  whether  figures  had 
been  submitted  to  H.M.  Customs  proving  by  exhaustive  analysis  of 
figures  as  relating  to  lamps  of  various  voltages  and  wattages,  show- 
ing that  the  value  of  the  tungsten  averages  less  than  1  per  cent,  of 
the  c.i.f.  value  of  the  lamp;  whether  in  London  H.M.  Customs  have 
accepted  as  a  full  settlement  payment  of  duty  on  such  a  basic  :  and 
whether  H.M.  Customs  at  Goole  have  refused  to  release  consign- 
ments of  these  lamps  unless  safeguarding  of  industries  duty  is  paid 
on  the  Viasis  that  the  tungsten  wire  represents  10  per  cent,  of  the 
total  invoice  value? 

Mr.  Young  :  The  Commissioners  of  Customs  and  Excise  have 
before  them  figures  given  by  various  importing  firms,  and  are  con- 
sidering how  far  it  is  possible  to  establish  standard  values  for  tJie 
wire  in  question.  They  have  not  yet  established  anv  general  standard 
of  value,  and  any  settlement  in  London  on  the  basis  suggested  in  the 
question  must  have  referred  solely  to  a  particular  consignment.  The 
case  at  Goole  referred  to  cannot  be  identified  without  further 
particulars. 

PROPOSED  GENERATING  STATION  AT  BARKING. 

Replying  to  Capt.  Martin.  Mr.  Neal  stated  that  the  County  ■•>{ 
London  Electric  Power  Company  have  made  application  to  the 
Electricity  Commissioners  for  permission  to  erect  a  large  generating 
station  oii  land  at  Barking,  which  will  give  work  to  a  large  number 
of  unemployed,  and  that  the  Commissioners  hope  to  announce  their 
decision  on  the  application  shortly.  * 

ELECTRICITY  (SUPPLY)  SPECIAL  ORDERS. 

The  House  of  Commons  has  approved  the  Special  Orders  made  by 
the  Electricity  Commissioners  and  confirmed  by  the  Minister  of 
Transport  in  respect  of  (1)  Bedworth  and  Bclkington,  (2)  Stev- 
NiNG,  Bramber  and  BEEnrNG.  (3)  Helper  and  Heage.  (4)  Dunblane 
and  part  of  the  parish  of  Dunblane  and  Lecroft,  (5)  for  the  amend- 
ment of  the  HoYLAXD  Nether  Electric  Lighting  Order,  1912,  (6) 
Dorchester,  and  (7)  Abersychan. 

TRADE  FACILITIES  ACT.  1921. 

The  Royal  Assent  has  been  given  to  the  Trade  Facilities  Act,  1921. 


Obituary. 

The  death  is  announced,  at  the  age  of  ninety,  of  Mr.  Edward 
Windsor  Richards,  J.P.,  D.L.,  of  Plas  Lleclia.  Caerleon,  Mon., 
one  of  the  best^known  South  Wales  ironmasters.  Mr.  Richards  was 
a  past-president  of  the  Iron  and  Steel  Institute  and  the  ''  stitution 
of  MecJianical  Engineers. 

We  regret  to  record  the  death,  on  the  13th  iiist.,  of  Sir  Douglas 
Fox.  M.I.C.E. ,  the  eminent  civil  engineer.  He  was  the  son  of  Sir 
Charles  Fox.  and  was  born  at  Smethwick  in  May,  1840.  He  was 
articled  to  his  father,  and  in  1863  became  a  partner  in  his  father^ 
firm  of  consulting  engineers.  On  the  death  of  his  father.  Sir  Douglas 
Fox,  with  his  brother  (Sir  Francis),  succeeded  to  the  business. 
The  firm  have  been  especially  active  in  railway  construction,  both 
at  home  and  abroad.  Among  the  lines  constructed  by  the  firm  were 
the  Liverpool  Overhead  Railway,  the  Mersey  Railway  and  its  tunnel 
under  the  river,  and  the  two  London  tuljes — the  Great  Northern  and 
City  and  the  Charing  Cross,  Euston  and  Hampstead  lines.  For 
many  years  they  h.ive  also  been  consulting  engineers  for  the  Channel 
Tunnel,  and  they  h.xve  carried  out  hydro-electric  work  in  North 
AValcs.  In  1866  Sir  Douglas  Fox  became  a  member  of  the  Institu- 
tion of  Civil  Engineers,  and  served  as  ite  president  in  1899-1900. 
He  took  part  in  the  establishment  of  the  British  Engineering 
Standards  .\ssociatioi),  and  represented  the  Instit,ution  of  Civil 
Engineers  upon  the  main  committee  of  that  organisation  until  March 
last.  He  was  knighted  in  1886,  and  his  only  son,  Francis  Douglas 
Fox,  is  a  partner  in  his  father's  firm. 
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Electricity  Supply. 

York  Electricity  Committee  has  received  sanction  to  borrow 
£10  000  for  electricity  mains. 

Manchester  Electricity  Committee  have  been  authorised  to  borrow 
£11  723  for  sub-station  equipment. 

Owing  to  present  trade  conditions  Bedwas  electric  lighting  scheme 
has  been  deferred  for  twelve  months. 

WiLLESDEK  Urban  Coimcil  have  been  authorised  by  the  Electricity 
Commissioners  to  borrow  £30  000  for  mains  extensions. 

The  residents  of  Ackworth  are  taking  steps  to  obtain  a  supply  of 
electricity  from  the  Yorkshire  Electric  Power  Company. 

Y.\RMOUTH  Town  Council  announce  a  reduction  of  15  per  cent,  as 
from  the  Christmas  quarter  in  the  cost  of  electric  current. 

Brentwood  Urban  Coimcil  has  appointed  a  committee  to  consider 
the  details  of  an  electric  lighting  scheme  submitted  to  them. 

Spalding  Council  have  appointed  a  committee  to  report  upon 
the  advisability  of  applying  for  a  Special  Electricity  Supply  Order. 

East  Grtnste.vd  Council  have  instructed  the  Gas  and  Water  and 
Electric  Committee  to  prepare  a  scheme  of  electric  lighting  for 
the  town. 

Worksop  Urban  Council  have  borrowed  £27  000  from  the  Liver- 
pool Victoria  Friendly  Society  at  6j  per  cent,  for  electric  light 
e.xtensions. 

The  Jlinister  of  Transport  has  revoked  the  Portpathick  Electric 
Lighting  Order,  1904,  as  to  the  whole  of  the  area  of  supply,  as  from 
the  10th  inst. 

The  Mynyddislwyn  Urban  Council  has  appointed  Mr.  Arthur 
Ellis,  consulting  engineer  for  the  electric  lighting  of  the  new  houses 
on  the  Bryn  site. 

Worksop  Urban  Council  has  applied  for  sanction  to  borrow  £4  500 
for  carrying  overhead  electrical  wires  to  the  new  model  village  )f 
Rhodesia,  near  Shireoaks. 

Aylesbury  Town  Council  have  received  sanction  from  the  Electri 
city  Commissioners  to  loans  of  £24  922  for  electricity  plant,  and 
£4  500  for  mains  and  services. 

Amesbitry  Rural  Council  has  granted  permission  to  the  Amesbury 
Electric  Supply  Company  to  erect  overhead  wires  for  the  public 
.supply  of  electricity. 

The  price  of  electricitj^  for  power,  heating  and  cooking  pur 
poses  in  DrBLiN  has  been  reduced  by  ^d.  per  unit,  the  reduction 
tn  take  effect  from  Oct.  1. 

Hytite  (Kent)  Town  Council  has  entered  into  an  agreement  with 
the  Folkestone  Electric  Lighting  Company  to  supply  electricity  to 
•the  council  houses  being  erected. 

Maidstone  Council  has  sanctioned  cable  extensions,  including  one 
to  Hermitage-lane,  for  the  supply  of  electricity  to  thirty-five  bimga- 
lows  of  the  Industrial  Settlements.  Ltd. 

The  Electricitv  Commissioners  have  approved  of  the  application 
of  the  Yorkshire  Electric  Power  Company  to  establish  a  new 
generating  station  at  Fehrybuidge,  Yorks. 

Winchester  Corporation  has  applied  for  sanction  loans  of  £1  000 
for  a  water-spraying  plant  and  £1 200  for  an  "  Olipel  "  remote 
control  gear  and  switches  for  the  street  lighting. 

A  protest  has  been  made  by  Sevenoaks  Urban  Council  against  an 
application  to  cancel  that  portion  of  the  local  electric  supply  com- 
pany's Provisional  Order  relating  to  O.vted  district. 

Dundalk  Urban  Covmcil  have  adjourned  until  February  a  motion 
by  Mr.  J.  Coburn  to  affect  a  certain  reduction  in  the  salaries  and 
wages  of  those  employed  at  the  Council's  electricity  station. 

As  the  Gas  Company  at  Deal  has  decided  not  to  proceed  with 
the  carrying  out  of  their  electric  lighting  order,  the  Town  Council 
is  to  consider  the  question  of  carrying  out  a  municipal  scheme. 

Ayh  Corporation  is  proceeding  w'ith  the  scheme  for  the  utilisation 
of  the  water  power  of  Loch  Doon,  and  plans  are  being  prepared 
Viy  Messrs.  Preece,  Cardew  &  Rider  preparatory  to  the  promotion 
of  a  provisional  Order. 

The  question  of  e.xtending  the  Southampton  electric  supply  system 
to  Eastleigh  and  Bitterne  is  at  present  under  consideration  by  the 
Electricity  Committee,  and  it  is  anticipated  that  supply  will  be 
available  in  these  districts  within  a  short  period. 

The  Mersey  Power  Company,  Ltd..  have  applied  to  the  Elec- 
tricity Commissioners  for  a  Special  Order  to  authorise  the  company 
to  supply  electricity  in  the  Ellesmere  Port  and  Whitby  Urban 
District,  and  portions  of  Chester  Ruhal  District. 

Southend  Borough  electrical  engineer  reporte  that  the  cost  of 
generation  of  electricity  by  means  of  Diesel  oil  engines,  which  were 
taken  from  captured  or  surrendered  German  submarines,  is  approxi- 
mately 2-47d.  per  unit,  as  compared  with  398d.  per  luiit  for  steam 
plant. 

Lincoln  City  Council  have  decided  to  approach  the  Electricity 
Commissioners  with  a  view  to  obtaining  the  suspension  of  payment 
for  three  years  to  the  sinking  fund  loan  sanctioned  in  respect  of 
their  electricitv  scheme.  This  would  effect  a  total  saving  of  about 
£12  000. 

After  a  three  hours'  discussion,  Llanfatrfechan  Urban  Council 
tlecided  to  abandon  the  proposed  £10  000  electricity  scheme  for  an 
indefinite  period,  as  it  was  feared  that  before  it  was  "finished  £15  000 


might  have  to  be  paid  out.  and  the  Coiuicil's  total  borrowing  powers 
only  amount  to  £13  504. 

Worcester  Corporation  have  sanctioned  extensions  of  plant  at  the 
Hvlton-road  station.  It  is  proposed  to  acquire  generating  plant  at 
the  Southampton  Rolling  Mills,  which  has  been  inspected  by  the 
electrical  engineer  (Mr.  Shaw).  The  scheme  will  involve  an 
expenditure  of  about  £56  000. 

On  Sunday  afternoon  there  was  a  failure  of  the  electricity  supply 
in  the  Fleet-street  area  owing  to  an  explosion  of  gas  in  an  inspection 
box  of  the  City  of  London  Electric  Lighting  Company  near 
Blackfriars  Bridge,  London.  Several  newspaper  offices  were 
deprived  of  light  and  power  for  two  or  three  hours,  but  the  service 
was  completely  restored  by  5.30  p.m. 

The  Electricity  Commissioners  notify  that  the  local  inquiry  which 
was  fixed  to  take  place  at  Sheffield  on  the  29th  inst.  into  the  schemes 
for  the  reorganisation  of  electricity  supply,  &c. ,  into  the  North- 
East  Midlands  Electricity  District,  has  been  postponed  in  conse- 
quence of  a  request  from  various  interested  parties  for  further 
time  to  consider. supplementary  technical  particulars.  No  date  has 
vet  been  fixed  for  the  inquiry,  but  official  intimation  will  be  given 
in  due  course. 

On  Tuesday  the  Electricity  Commissioners  opened  an  inquiry  at 
Birmingham  into  the  schemes  submitted  for  the  reorganisation  of 
electricity  supply  in  the  South-West  Midlands  Electricity 
District.  Sir  H.  Haward  presided,  and  the  other  commissioners 
present  were  Mr.  H.  Booth  and  Mr.  A.  Page.  The  joint  scheme  of 
Birmingham  Corporation  and  the  Shropshire,  Worcestershire  and 
Staffordshire  Electric -Power  Company  was  explained  by  Mr.  Clode. 
K.C..  and  evidence  in  support  was  given  by  Councillor  Beale.  of 
Birmingham.     The  inquiry  is  proceeding. 

To  consider  the  question  of  the  provision  of  a  bulk  supply  of 
electricity  to  the  urban  and  rural  districts  adjoining  Chester,  a  con- 
ference has  taken  place  between  representatives  of  Chester  Cor- 
poration, Hoole  Urban  Council,  and  the  Chester  and  Tarvin  Rural 
Councils.  The  Town  Clerk  of  Chester  has  been  in  communication 
with  the  Electricity  Commissioners  with  regard  to  the  formation 
of  a  joint  committee  for  the  district,  and  the  Commissioners  had 
expressed  the  view  that  a  scheme  of  the  kind  suggested  appeared 
to  them  to  be"  cumbersome  and  complex.  They  advised  that  it 
would  be  simpler  and  far  more  expeditious  for  Chester  Corporation 
to  obtain  a  Special  .Order  to  extend  their  supply  area.  It  was 
agreed  that  the  representatives  of  each  authority  should  obtain 
the  views  of  their  Councils,  and  in  the  meantime  Chester  Corpora- 
tion would  take  the  preliminary  steps  towards  obtaining  a  Special 
Order.  The  proposed  order  would  come  into  operation  before  the 
Order  for  the  North  Wales  electricity  district  came  into  operation, 
and  in  the  extended  area  the  Corporation  will  become  the  authorised 
undertakers.  Provided  the  Rural  Council  of  Chester  is  allowed 
representation  on  a  consultative  committee,  it  does  not  intend  to 
oppose  an  application  by  Chester  Corporation  for  a  Special  Order 
to  distribute  electricitv  in  an  extended  area. 


Electric   Traction. 

ISLiNGiON  (London)  Borough  Council  has  decided  to  raise  a  loan 
of  £8  237  for  the  purchase  of  four  "Edison"  electric  vehicles  and 
the  installation  of  charging  plant  at  the  municipal  garage. 

On  Monday  a  new  system  of  electric  sign  signalling,  similar  to 
that  installed  on  the  London  Undergi'ound  systems,  was  put  into 
operation  on  the  Mersey  underground  electric  railway  between 
Liverpool  and  Birkenhead. 

The  Metropolitan  Railway  Company  have  submitted  a  scheme  to 
the  Government  for  a  new  railway  to  W.^tford.  The  work,  it  is 
estimated,  will  cost  about  £300  000,  of  which  practically  80  per 
cent,  will  be  spent  on  wages. 

To  prevent  sixty  of  their  number — guards  and  conductors — who 
had  been  served  with  notice  of  dismissal,  from  being  thrown  out  of 
work.  Manchester  tramwaymen  recently  held  a  mass  meeting,  and 
decided  to  suggest  to  the  tramway  management  that  each  guard  and 
driver  should  take  a  day  between  now  and  Dec.  31.  Mr.  McElroy. 
the  general  manager  of "  the  tramways,  has  agreed  to  the  proposal. 
In  this  way  regular  work  will  be  found  for  the  sixty  men  who  were 
threatened"  with  unemployment.  This  arrangement  is  to  stand  until 
Dec.  31.  " 

Dudley  Town  Council  have  received  a  letter  from  the  Birming- 
ham and  Midland  Joint  Committee  of  Electricity,  Tramways,  and 
Motor  Omnibus  Undertakings  as  to  the  Black  Country  tramways 
being  combined  into  one  undertaking.  The  companies  concerned  are 
about  to  promote  a  Bill  in  the  ensuing  session  of  Parliament  with 
this  object,  but  if  the  local  authorities  concerned  are  desirous  of 
forming  a  Joint  Board  to  acquire  and  operate  all  the  local  tramways, 
the  Joint  Committee  will  co-operate  with  the  Iwal  authorities  to 
that  end.  The  Mayor  and  ajiother  member  will  attend  any  con- 
ference of  local  authorities  convened  for  the  purpose. 

The  National  Joint  Indusirial  Council  for  the  Tramways 
Industry  last  week  discussed  the  question  of  the  revision  of  the 
national  agreement  of  March,  1919,  which  guarantees  a  forty-eight- 
hour  working  week.  The  employers  urged  that  the  agreement 
should  be  revised,  but  no  decision  was  reached,  and  the  meeting 
was  adjourned  for  the  employers  to  consult  their  constituents.  A 
conference  of  all  the  nniuicipal  tramway  authorities  in  the  kingdom 
represented  by  the  ^Municipal  Tramways  Association,  and  of  the 
private  companies  represented  by  the  Tramways  and  Light  Railways 
Association,  is  to  be  held.  The  Transport  Union  threatens  to 
resist  an\'  attempt  to  enforce  a  longer  working  week. 
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Institution    Notes. 

1  lu-  London  Electoicvl  Engineers  Old  L  omraues'  Association 
are  opening  their  second  season  with  a  smoking  concert  at  the  Bridge 
Houee  Hotel,  London  Bridge,  on  Friday.  Nov.  25,  at  7  p.m.  F. 
Frankling  (hon.  secretarv).  108,  Heathwood-gardens,  Charlton, 
S.E.  7. 

At  the  meeting  of  the  Royal  iNSTiTtmoN  on  the  7th  inst.  the 
special  thanks  of  the  members  were  returned  to  Mrs.  Williams  for 
her  gift  of  personal  notes  of  Davy's  Lectiiree  at  the  Royal  Institu- 
tion made  by  Thomas  Harrison  (secretary,  1813-24).  and  twenty-two 
books  of  the  works  of  Cicero,  Horace,  Hippocrates,  and  Waring, 
formerly  in  his  possession. 

.Mr.  R.  N.  Eaton  presided  at  the  meeting  of  the  Irish  Centre  of 
THE  Institution  of  Electrical  Engineers  in  the  College  of  Science. 
Dublin,  last  week,  when  the  report  of  the  Fuel  Research  Board  and 
that  on  the  Water  Vower  Resources  of  Ireland  were  discussed,  the 
former  in  relation  to  the  peat  supply.  Amongst  the  speakers  were 
Sir  John  Griffiths,  Professor  Purcel.  and  Professor  Jeffceast. 

Arrangements  have  been  made  for  the  members  of  the  Institution 
OP  Electrical  Engineers  to  dine  together  at  the  Engineers'  Club. 
Coventry-street.  W. ,  after  the  ordinary  meeting  of  the  Institution. 
to  be  held  on  Dec.  1.  The  charge  per  cover  is  5s.  6d.  Members 
wishing  to  be  present  at  the  dinner  are  requested  to  send  their 
names  to  the  secretary  a  day  or  two  in  advance. 

A  proposal  for  a  subdivision  of  the  Western  Centre  of  the  Insti- 
tution OF  Electrical  Engineers  has  been  well  received  by  the  mem- 
bers. At  present  the  centre  holds  its  meetings  in  Bristol  or  Cardiff, 
with  an  occasional  visit  to  Swansea,  but  the  attendance  is  naturally 
restricted  to  those  who  reside  more  or  less  near  to  the  point  of 
meeting.  It  is  suggested  that  there  should  be  a  separate  centre  for 
members  living  south  of  the  Severn,  which  could  hold  its  meetings 
at  Exeter. 

The  Christmas  course  of  Juvenile  Lectures  at  the  Royal  Institii- 
TioN  will  be  delivered  this  year  by  Prof.  J.  A.  Fleming,  F.R.S. ,  on 
"  Electric  Waves  and  Wireless  "Telephony."  The  lectures,  which 
will  be  e.xperimentally  illustrated,  will  be  given  on  the  following 
days  at  3  o'clock.  Thursday,  Dec.  29,  "Surface  Waves  on 
Liquids  "  ;  Dec.  31,  "  Waves  in  Air  "  ;  Jan.  3,  "  The  Telephone  "  : 
Jan.  5.  "  Electric  O.scillations  "  ;  Jan.  7,  "  Electric  Waves  "  ;  and 
Jan.  10.  "  Wireless  Telephony." 

The  first  sessional  meeting  of  the  iNSTiruTE  or  Electrical 
Engineers  (Western  Centre)  was  held  at  the  Engineers'  Institute. 
Cardiff,  last  week.  Mr.  A.  C.  McWhirter,  in  his  presidential 
address,  called  attention  to  the  work  of  the  contracting  centre  of  the 
institute,  and  urged  that  established  firms  should  be  supported  in 
their  endeavour  to  work  .-igainst  the  crowd  of  nondescripts  who  had 
nothing  at  stake,  but  who  styled  themselves  electrical  contractors. 
The  Electrical  Contractors'  Association  was  endeavourin-  to  raise 
the  status  of  the  electrical  contractor  to  a  higher  standard,  and 
the  assist.ance  of  all  who  placed  orders  for  contracting  work  was 
required  to  bring  this  about.  Only  responsible  firms  should  be 
employed.  The  association  was  hopeful  that  in  the  near  future 
contractors  would  require  to  be  registered,  and  he  believed  their 
institute  would  welcome  and  support  such  a  reform.  At  the  outset 
a  hearty  vote  of  thanks  was  accorded  to  Mr.  A.  J.  Newman,  the 
retiring  president. 

At  a  meeting  of  the  West  of  Scotland  Iron  and  Steel  Institute, 
held  last  week  at  Gla.sgow,  Mr.  Andrew  Gray  presiding,  Mr.  Harry 
EtchclLs  read  a  paper  on  "  The  Present  Status  of  Electric 
Ftonaces  in  Steel  Making."  Ten  years  ago,  he  said,  there  were 
only  about  four  furn.ices  in  Great  Britain  devoted  to  electric  steel 
making,  and  no  large  development  had  taken  place  in  other  coimtrie-s. 
The  latest  available  figures  showed  that  the  United  States  had  now 
287.  Canada  43,  Great  Britain  135,  France  and  Belgium  70,  Italy 
146.  and  Germany  and  Austria  70.  The  points  he  wished  to  make 
were  that  electric  steel  was  a  desirable  material,  that  electric 
furnaces  were  not  necessarily  limited,  either  in  capacity  or  cost  of 
production,  to  making  high-grade  steels  ;  that  the  demand  for  electric 
steel  was  likely  to  increase  as  the  properties  and  manufactui-e  of  the 
material  became  better  understood  ;  that  a  day  might  come  when 
electric  steel  would  compete  with  open  hearth  steel  in  price;  that 
it  was  necessary  to  get  the  cost  of  electric  power  down  in  this 
country :  and  that  the  comparatively  low  load  factor  of  electric 
steelmaking  furnaces  gave  them  a  chance  of  competing  against  hydro- 
electric power. 

The  annual  dinner  of  the  Finsbury  TEcmJlCAL  College  Old 
Students'  Association,  which  was  held  at  the  Engineers'  Club, 
London,  on  Saturday  last,  wXs  a  joyous  affair.  Though  joyousness 
is  not  unusual  at  such  gatherings,  on  this  occasion  iSiere  was  the 
added  reason  for  its  presence  in  the  postponement  for  five  years  at 
least,  ,-ind  we  hope  indefinitely,  of  the  closing  of  the  college.  The 
Old  Students'  Association  may  pride  itself  on  its  scheme  in  bringing 
about  this  happy  result,  and  we  have  no  doubt  that  its  influence  on 
the  welfare  of  the  college  will  continue  to  be  profound.  In  order 
to  incrca.so  this  influence  it  is  necessary  that  old  students  from  all 
over  the  world  should  take  more  interest  in  the  affairs  of  the 
association.  Considering  the  hundreds  of  men  who  have  pas-sed 
through  Finsbury,  the  attendance  last  Saturday  night  was  very 
small,  because  the  Council  of  the  Association  find  it  a  difficult  task 
to  keep  in  touch  with  all  those  who  ought  to  be  members,  and  make 
those  who  are  not  see  the  error  of  their  ways.  The  latter  class  of 
individual  should  communicate  with  the  honorarv  secretary,  Mr. 
H    I".  Guy.  209.  N'orlhumberland-park.  Toltenham.' London.  S'.  17. 


Personal  and  Appointments. 

The  Nobel  Prize  for  Chemistry  for  1920  has  been  awarded  to 
Prof.  Walthcr  Nernst. 

Norwich  Town  Council  have  re-elected  Sir  George  M.  Chamberlin 
director  of  the  Electric  Tramway  Company. 

Councillor  J.  Bell,  chairman  of  the  local  Electricity  Committee 
since  1913,  has  been  elected  Mayor  of  West  Bromwith. 

Mr.  E.  FuGGLE  has  been  appointed  manager  of  the  electrical 
business  of  Wellman  Brothers,  Windsor. 

Mr.  R.  Hoggard,  traffic  manager  of  the  Lincoln  Corporation 
tramways,  has  now  been  appointed  general  manager  of  the  under- 
taking. 

Mr.  F.  C.  Wilson  has  been  re-elected  chairman  and  Alderman  F. 
Smith  deputy-chairman  of  the  Liverpool  Tramways  and  Electricity 
Committee. 

Mr.  R.  L.  McCullock,  chief  engineer  of  the  North  of  Scotland 
Power  and  Lighting  Company,  has  been  appointed  manager  of  the 
llobart  (Tasmania)  Tramways  Department. 

Mr.  T.  P.  SmiCKLAND,  assistant  chief  electrical  engineer  of  the 
New  South  Wales  Railways  and  Tramways  Department,  has  been 
appointed  chief  electrical  engineer  to  the  Melbourne  Metropolitan 
Tramways  Board  at  a  salary  of  £2  000  a  year. 

Mr.  R.  L.  Wedgwood,  deputy  general  manager  of  the  North- 
Eastern  Railway  Company,  has  Ijeen  appointed  general  manager,  as 
from  Jan.  1  ne.xt,  in  the  place  of  Sir  Alexander  Butterworth,  who 
is  retiring  after  having  held  the  post  since  1906. 

Ald.  Dagnall,  Ald.  Bowes,  and  Councillor  Johnson  have  been 
re-elected  chairmen  of  Manchester  electricity,  ti-annvays,  and  watch 
committees  respectively.  Ald.  Walker.  Ald.  Chapman,  and 
Councillor  Grime  have  been  elected  deputy  chairmen. 

Mr.  E.  P.  Beale  continues  chairman  of  the  Birmingham  Electri- 
city Supply  Committee,  and  Mr.  J.  B.  Bltiman  returns  to  this  com- 
mittee, of  which  he  was  formerly  chairman.  At  the  last  meeting  of 
the  Birmingham  City  Council  the  latter  was  appointed  an  alderman. 

The  following  awards  have  been  made  by  the  President  and 
Council  of  the  Roval  Society  : — The  Copley  Medal  to  Sir  Joseph 
L.\rmor,  M.P.,  F.R.S.,  for  his  reseaiches  in  mathematical  physics: 
the  Davy  Medal  to  Prof.  Philippe  A.  Guye,  for  his  researches  in 
physical  chemistry ;  the  Hughes  Medal  to  Prof.  Niels  Bohr,  for 
his  researches  in  theoretical  physics. 

Mr.  F.  H.  Mann  has  now  joined  the  fifm  of  Messrs.  Moffett  & 
Rosher,  consulting  engineers,  of  BirmiBgham,  as  a  partner.  Mr. 
Maun  formerly  associated  with  the  firm  as  assistant  engineer. 
During  the  earlier  period  of  the  war  he  served  in  the  R.N.D.  at  the 
Dardanelles,  and  later  was  a  lieutenant  (E.)  in  the  battle  cruiser' 
H.M.A.S.  Australia,  where  he  was  in  charge  of  the  electrical 
generating  plant  and  equipment.  Early  in  1919  Mr.  Mann  was 
engaged  to  engineer  the  extensions  to  the  Grimsby  Corporation 
Electricity  Works,  and  has  been  occupied  on  this  work  and  on  the 
construction  of  sub-stations  until  resigning  to  rejoin  his  old  firm. 


Business   Items,  &c. 

Hadfield's,  Ltd.,  has  associated  itself  with  the  Australian  Elec- 
trical Steel  Company.  Ltd..  of  Alexandria,  Sydnev,  and  is  reforming 
with  a  capital  of  £500  000. 

The  new  Birmingham  works  of  the  British  Electrical  Repairs. 
Ltd. — a  subsidiary  of  the  British  Engine  Boiler  and  Electrical 
Insurance  Company,  Ltd. — were  formally  opened  last  week. 

The  Belfast  depot  of  the  Edison  Swan  Electric  Company,  Ltd.. 
has  noiv  been  removed  to  more  commodious  premises  at  41. 
Chichester-street.  to  which  address  all  communications  should  be 
sent. 

Mr.  F.  H.  Mann  has  now  joined  the  firm  of  Messrs.  Moffett  & 
Rosher,  consulting  engineers,  of  Birmingham,  as  a  partner,  conse- 
ciuent  upon  the  retirement  of  Mr.  N.  B.  Rosher.  The  new  style  of 
the  firm  will  be  Moffett,  Rosher  &  Mann. 

Cross  Brothers,  Ltd.,  ironmonjjers,  Cardiff,  have  opened  a 
department  devoted  to  heating  and  lighting  apparatus  and  electrically 
operated  labour-saving  devices.  Demonstrations  of  the  latter,  which 
attracted  large  crowds,  were  given  daily  last  week. 

The  Swedish  General  Electric  JjImited  announce  that  the  prices 
of  "  Century  "  single  phase  repulsion  induction  motors  have  been 
considerably  reduced,  and  the  firm  will  be  pleased  to  furnish 
enquirers  with  new  prices  and  discounts  on  application. 

Messrs.  C.  A.  Vandervell  &  Company,  Ltd.,  have  supplied  2  000 
dynamos  since  ,Ian.  1  to  the  London  General  Omnibus  Company. 
In  addition  to  this,  during  the  same  period  they  have  supplied  1  500 
dynamos  to  tl)e  various  oil  companies  in  the  metropolis.  After 
a  long  period  spent  in  testing  all  and  every  kind  of  anti-dazzle 
•  DEVICE  submitted  to  them  for  motor  lamps,  the  company  have  decided 
that  the  one  which  will  meet  the  requirements  and  is  nearest  to  the 
ideals  of  the  Transport  Ministry,  is  that  made  under  the  Grubb 
patents.  Messrs.  C.  A.  Vandervell  have,  therefore,  arranged  to 
take  over  the  world's  right  for  manufacture.  The  lamp  in  future 
will  be  known  as  the  C.A.'V^.  non-dazzle  lamp.  Models  were  on  view 
at  the  Olympia  Motor  Exhibition  last  week. 
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Miscellaneous. 

The  London  Underground  Companies  have  sent  a  contribution 
towards  the  restoration  of  Rheims  Cathedral. 

The  memorial  tablet  to  the  late  Lord  Rayleigh  in  Westminster 
Abbey  is  to  be  unveiled  on  Wednesday,  Nov.  30.  at  2  p.m. 

The  ne.xt  regular  meeting  of  the  Kelvin  Lodge  will  be  held  at 
Mark  Masons'  Hall  on  Friday,  Nov.  25,  at  4  p.m.     Morning  dress. 

The  No.  7  District  (East  Midlands)  Electricity  Joint  Industrial 
Council  have  asked  the  National  Council  to  ai-range  a  national  settle- 
ment of  the  overtime  rates'  ouestion. 

In  giving  details  of  the  new  Blackburn  Meadows  station  in  our 
issue  of  Nov.  4,  we  omitted  to  state  that  the  makers  of  the  patent 
self-cleaning  circulating  water  screens  are  Messrs.  F.  W.  Brackett 
&  CosrPANY,  Ltd.,  of  Colchester. 

It  is  stated  that  three  of  the  mill  furnaces  at  Messrs.  Beard- 
more's  works  in  Parkiiead  are  to  be  re-started  this  week,  and  it 
is  anticipated  that  several  of  the  furnaces  at  Mossend  will  also  be 
relighted  to  cope  with  .section  and  plate  orders. 

The  following  companies  will  be  struck  off  the  register  of  joint 
STOCK  companies,  unless  cause  to  the  contrary  is  shown  l>efore 
Feb.  11,  1922  :  Blackpool  Electric  Tramways  (South),  Electric 
Generating  Stations,  Electromotor  Equipment  Company,  Simple.x 
Insulators   (Bonrke's  Patent). 

The  Home  Secretary  has  made  an  Order  authorising  the  employ- 
ment OF  WOMEN  AND  YOUNG  PERSONS  of  sixteen  years  of  age  and  over 
in  machining  iron  electrical  fittings  at  the  Bath-street  Works  of 
Messrs.  Henry  Moseley  &  Sons,  Walsall,  on  two  day  sliifts.  subject 
to  the  conditions  that  no  worker  shall  be  employed  in  the  afternoon 
shift  in  consecutive  weeks,  and  that  suitable  cloakroom  and  mess- 
room  accommodation  shall  be  provided. 

The  Admiralty  have  decided  that  the  electrical  artificer  branch 
OF  the  Navy  shall  in  future  be  divided  into  two  branches.  Under 
the  new  system  the  titles  will  be  as  follows  : — Electrical  lieutenant 
and  ordnance  lieutenant  (T.),  commissioned  electrical  officer  and 
commissioned  ordnance  officer  (T.],  warrant  electrical  officer  and 
warrant  ordnance  officer  (T.),  chief  electrical  artificer  and  chief 
torpedo  artificer,  and  electrical  artificer  and  torpedo  artificer. 

Batteries,  Ltd.,  have  ofiered  to  surrender  the  following  Letters 
Patent  which  were  granted  to  the  Svenska  Ackumulator  Aktie- 
bolaget  Jungner  :  No.  5  545/12,  for  "  Process  of  manufacturing 
negative  electrodes  for  alkaline  accumulators";  No.  72/14,  for 
"  Process  for  restoring  the~activity  of  a  positive  electrode  mass  for 
alkaline  accumulators";  and  No.  123/14,  for  "Improvements 
relating  to  electric  accumulator  cells."  Any  person  desiring  to  be 
heard  in  reference  to  such  surrender  should  notify  the  Comptroller- 
Gteneral,  Patent  Office,  25,  Southampton-buildings,  W.C.  2,  bv 
Dec.  9. 

Referring  to  statements  which  appeared  in  the  Press  as  to  what 
happened  at  the  meeting  of  the  National  Joint  Board  in  respect  to 
an  AGREE5IENT  between  the  Electrical  Power  Engineers'  Associa- 
tion and  the  Electrical  Trades  Union,  Mr.  W.  J.  Webb,  London 
district  secretary  of  the  E.T.U.,  stales  that  the  facts  of  the  case  are 
as  follows  : — An  agreement  was  entered  into  between  the  E.T.U.  and 
the  E.P.E.A.,  provided  that  it  could  be  arrived  at  on  lines  of 
demarcation  of  membership.  Agreement  has  not,  however,  been 
reached  on  the  point,  and  therefore  there  is  no  agi'eement  between 
the  two  bodies. 


Foreign    Notes. 

The  Paris  Municipal  Council  are  going  to  establish,  at  a  cost  of 
about  1  200  000  francs,  a  municipal  institute  of  electro-therapy. 

Owing  to  the  exchange  situation,  Haefeli  &  Company,  manufac- 
turers of  electrical  fittings,  are  leaving  Basel.  Two  other  firms  are 
reported  to  be  ready  to  leave  also. 

In  order  to  celebrate  the  twenty-fifth  anniversary  of  its  registra- 
tion the  ToKio  Electric  Light  Coalpany  is  giving  a  donation  of 
1  000  000  yen  (about  £102  000)  to  the  City  of  Tokio  for  the  purpose 
of  conducting  electrical  research. 

It  is  reported  that  during  the  year  ended  March.  1921,  the 
German  sales  of  metal  filament  lamps  for  home  consumption 
totalled  51 200  000,  and  for  export  29  200  000  lamps.  The  corre- 
sponding figures  for  carbon  filament  lamps  were  3  500  000  and 
1  900  000  lamps. 

The  electric  steel  output  of  the  United  States  of  America  in 
1920  amounted  to  747  724  tonsi  an  increase  of  32  per  cent,  over 
the  1919  production.  The  electric  steel  ingots  and  castings  totalled 
502152  tons  (against  384  452  tons),  and  the  electric  alloy  steels 
245  572  tons  (against  181632  tons). 

The  Chamber  of  Commerce  Fan  Kia  Tsung.  Fengtien,  China,  pro- 
pose to  establish  a  telephone  company,  and  the  Ministry  of  Agricul- 


the  River  Simeto,  in  Sicily.  fi>r  generating  electric  power.  The 
Consiglio  Superiore  delle  Acque  has  authorised  a  concession  for  the 
purjiose  aaid  has  approved  the  scheme  submitted  by  the  engineer, 
Siimor  Omodeo.  'The  scheme  provides  for  the  formation  of  an 
artificial  lake  at  Valle  di  Aderno  capable  of  storing  100  million 
cubic  metres  of  water.  The  total  expenditure  is  estimated  at 
60  million  lire.  About  14  000  h.p.  is  expected  to  be  produced  and 
35  000  hectares  of  land  will  also  be  irrigated. 

In  a  report  to  the  Department  of  Overseas  Trade  on  the  com- 
mercial and  other  aspects  of  Southern  Peru,  H.M.  Consul  at 
Callao  (Mr.  H.  A.  Richards)  points  out  that,  with  the  exception 
of  the  people  living  in  the  big  towns  such  as  Cuzco,  Arequipa, 
Puno,  he,  the  mass  of  the  population  are  peasants,  and  of  these  a 
large  proportion  are  almost  entirely  self-supporting  in  everything 
they  require.  Expansion  of  trade  is  hampered  by  lack  of  means  of 
transport.  The  financial  position  of  the  merchants  of  the  south  is 
not,  perhaps,  at  present  so  good  as  in  other  parts  of  Peru,  owing  to 
the  fact  that  the  south  is  the  principal  wool  district.  Mr.  Richards 
lays  stress  upon  the  importance  of  British  commercial  travellers 
calling  at  the  British  Consulate  at  Calao  as  .soon  as  possible  after 
landing  in  the  country,  so  that  they  can  be  advised  as  to  the 
general  conditions  in  the  country  at  the  time,  and  he  also  attaches 
importance  to  the  correct  distribution  of  well-illustrated  catalogues 
(in  Spanish).  Catalogues  relating  to  machinery,  &c.,  should  be  sent 
to  the  owners  of  sugar,  cotton  and  mining  estates  and  agricultural 
farms.     With  this  end  in  view  he  is  compiling  a  list  of  such  estates. 


petitioned  the  Ministry  of  Agriculture  and  Commerce  for  registra- 
tion ;  and  the  Tsung  Hua  Electric  Machine  Manufacturing  Company, 
Ltd.,  has  been  registered  by  the  Ministry  of  Communications. 

We  learn  from  the  "  Manchester  Guardian  Commercial  "  that  the 
Italian  Technical  Commission  for  Unemployment  has  approved  the 
uigent  execution   of   works   in   connection   with   the  exploitation  of 


Companies'  Reports,  &c. 

The  Chloride  Electrical  Storage  Company  has  declared  a  di\'i- 
dend  of  5  per  cent,  actual  on  the  ordinary  shares,  tax  free. 

The  directors  of  the  Indian  Electric  Supply  and  Traction  Com- 
pany- have  declared  an  interim  dividend  of  3  per  cent,  on  the 
ordinary  shares. 

The  Electric  Construction  Company  has  declared  interim  divi- 
dends at  the  rate  of  7  per  cent,  per  annum  on  the  preference  shares, 
less  tax,  and  at  the  rate  of  6  per  cent,  per  annum  on  the  ordinary 
shares.  less  tax. 

The  ordinary  meeting  of  the  Manaos  Tramways  and  Light  Com- 
p.\NY  will  be  held  at  9,  Cloak-lane,  E.G.  4,  on  Monday,  Nov.  21. 
but  ill  consequence  of  the  appointment  of  the  receiver  and  manager 
there  are  no  accounts  available  for  presentation  to  the  shareholders. 

Meetings  of  the  holders  of  the  five  and  a  half  per  cent,  first  mort- 
gage bonds  and  income  bonds  of  the  Barcelona  Traction,  Light 
&  Power  Company  are  to  be  held  at  Winchester  House,  E.G., 
on  Friday,  Nov.  25,  for  the  purpose  primarily  of  modifying  the  rate 
of  interest  payable  on  the  first  mortgage  bonds. 

The  British  Mannesmann  Tube  Company,  Ltd.,  announces  that 
it  will  not  be  possible  to  complete  the  accounts  for  the  year  to 
June  30  last  before  the  end  of  the  year.  The  directors  have 
declared  an  interim  dividend  on  the  ordinary  shares  of  4  per  cent, 
(free  of  tax),  and  they  do  not  anticipate  that  any  further  dividend 
will  be  recommended. 

The  trading  profits  of  Head,  Wriohtson  &  Company  for  the 
year  ended  April  30  were  £63  033,  and  £19  642  was  brought  forward. 
Debenture  interest  absorbed  £6  750,  and  directors'  fees  £1  000.  A 
final  dividend  of  2^  per  cent,  is  proposed  on  the  ordinary  shares, 
making  7^  per  cent,  for  the  twelve  months,  £30  000  is  to  be  added 
to  reserve,  leaving  £19  028  to  be  carried  forward. 

The  report  of  the  Consolidated  Signal  Company-  for  year  ended 
Sept.  30,  1921,  states  that  the  accounts  submitted  include  dividend 
received  from  Westinghouse  Brake  and  Saxby  Signal  Company  in 
respect  of  1920.  The  next  accoimts  of  thati  company  will  cover 
nine  months  to  Sept.  30,  1921,  and  as  these  are  not  yet  available 
it  is  not  possible  to  include  any  dividend  which  may  accrue  in 
respect  of  such  period.  The  sum  available,  including  £1  260  brought 
forward,  is  £15  207.  The  directors  recommend  payment  of  balance 
of  dividend  on  the  preference  shares  at  the  rate  of  6  per  cent,  per 
annum,  less  tax,  to  Aug.  16,  1921,  carrying  forward  £6  211.  In 
view  of  the  general  trade  conditions  the  directors  do  not  feel  justi- 
fied in  recommending  a  dividend  on  the  ordinary  shares. 

'The  ordinary  general  meeting  of  the  Monte  Video  Telephone 
Company,  Ltd.,  was  held  last  week  at  Winchester  House,  E.G., 
Viscount  St.  Davids  (the  chairman)  presiding.  In  moving  the 
adoption  of  the  report  and  accounts,  the  chairman  said  that  during 
the  summer  he  had  visited  Monte  Video  and  had  made  a  careful 
inspection  of  the  company's  property.  Old  shareholders  knew  that 
the  board  did  not  boast  that  the  company  gave  a  perfect  telephone 
service.  They  gave  what  was  a  good  service  in  the  conditions  under 
which  they  were  permitted  to  work.  That  had  been  the  outstanding 
position  for  a  long  time  past,  but  the  Government  had  lately  made 
up  their  minds  that  they  wanted  a  system  of  their  own,  and  had 
made  a  contract  with  the  Western  Electric  Company  to  put  in  a 
system ;  but  the  contract  had  been  made  subject  to  ratification  by 
the  Legislature,  and,  as  far  as  he  knew,  that  ratification  had  not  jei 
been  given.  The  contract  was  also  made  subject  to  the  capital  being 
raised,  and  when  he  was  over  there,  there  seemed  to  be  no  prospect 
at  all  that  the  Government  would  agree  to  the  terms,  as  the  condi- 
tions that  the  Americans  were  seeking  to  impose  were  undoubtedly 
somewhat  onerous.  So  far  nothing  liad  been  done  at  all.  They 
were  practically  in  the  same  position  as  last  year,  subject  to  what  he 
had  said.  A  final  dividend  of  5  per  cent.,  making  8  per  cent.,  tax 
free,  for  the  vear,  was  declared. 
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UNITED    KINGDOM. 

Carlisle  Citv  Council.  Nov.  21. — Wiling  and  installation  of 
electric  light  in  twenty -eight  houses.  Particulars  from  the  City 
Engiueer  and  Sui'veyor,  Mr.  Henry  C.  Marks,  36,  Fisher-street. 

Ti'NBRiDGE  Wells  Electkicity  Supply  Committee.  Nov.  21. — 
(1)  Wooden  cooling  tower,  and  (2)  c.i.  circulating  water  piping  and 
\alves.  Form  of  tender,  &c.,  from  the  Borough  Electrical  Engineer. 
Bklfast  Electricity  Committee.  Nov.  21. — Four  months'  supply 
uf  mill  furnishings,  packings,  and  asbestos  goods,  steam,  gas,  and 
water  tubing,  &c.  Form  and  tender,  &c.,  from  the  City  Electrical 
Engineer. 

York,  North-Eastehn  R.\ilway.  Nov.  21. — (1)  Telegraph 
apparatus ;  (2)  telegjaph  wire  and  line  stores,  during  si.x  or  twelve 
months  from  Jan.  1.  1922.  Particulars  from  Mr.  C.  H.  Ellison, 
the  company's  Telegraph  Superintendent,  York.  Tenders  to  Mr. 
R.  F.  Dunnell,  Secretary,  at  York. 

North-Eastern  Railway.  Nov.  21.— Electric  wires  and  cables, 
electric  lighting,  sundry  fittings,  signal  wire  and  signal  cord,  cast- 
ings, tubes,  lead.  oils.  &c.  Sjjecifications,  &c.,  from  Mr.  E.  H.  Clark. 
Stores  Superintendent.  Gateshead.     Tenders  to  the  secretary. 

Great  Western  Railway  Company.  Nov.  21. — Supplv  of  three 
months'  stores,  including  telegiaph  instruments,  telegraph  ironwork 
and  tools,  electrical  apparatus,  wires  and  cables.  &c.  Samples  and 
patterns  may  be  seen  at  the  Company's  Stores,  Swindon,  and  tenders 
are  to  be  addressed  to  the  secretary,  Mr.  A.  E.  Bolter,  Paddington 
Station,  London,  W. 

Carlisle  Corporation.  Nov.  21. — Wiring  and  fitting  twenty- 
eight  houses  at  Ixingsowerby.  Forms  of  tender,  &c. ,  from  the  City 
Engineer  and  Surveyor. 

Metropolitan  Asylums  Board.  November  23,  2.30  p.m. — In- 
stallation of  electric  lighting  cables,  &c.,  on  the  training  ship 
"  E.xmouth,"  off  Grays.  Specification,  &c.,  can  be  obtained  at 
the  Board's  Offices,  Embankment,  E.C.  4. 

Manchester  Eleciricity  Committee.  Nov.  25. — Supply  and 
erection  at  Barton  power  station  of  circulating  water  flow  and  level 
recorders.  Specification,  &c.,  from  Mr.  F.  E.  Hughes,  Town  Hall. 
Manchester. 

Sheffield  Health  Committee.  November  26. — Plant  and 
machinery  for  refuse-disposal  works,  including  cranes  and  grabs. 
d.c.  switchboard,  feed  pumps  and  feed-wafer  heaters,  steam-driven 
electrical  plant  and  condensers,  electric  motors  and  starters  (con- 
tracts Nos.  9,  10,  11,  14  and  15),  &c.  Specifications  from  Messrs. 
Mortimore,  Lyon  &  Company,  Mansfield-chambers.  Manchester. 

Burghs  of  Ahdro-ssan  and  Saltcoats.  Nov,  28. — Electric  wiring 
work  in  connection  with  reconstruction  and  extension  of  Springvale 
Joint  Hospital.  Schedules,  &c.,  from  Mr.  Hugh  Thomson, 
.Architect,  Saltcoats. 

Wexford  Corporation.  Nov.  28  (noon). — Overhead  low-pressure 
distribution  mains,  street  lanterns,  &c.  Specifications  from  the 
consulting  engineers,  Messrs.  MacEntee.  Lovell  &  Gregory.  22. 
Nassau-street,  Dublin,  and  tenders  to  the  Town  Clerk,  Mr.  Wm.  A. 
Browne> 

Glasgow  Health  Department.  Nov.  28. — Electric  wiring  and 
fitting  of  doctors'  and  workmen's  houses  at  Robroyston  Hospital. 
Specifications,  &c..  can  be  obtained  at  the  Office  of  Public  Works,  64. 
Cochrane-street,  Glasgow. 

FuLHAM  (London)  Borough  Council.  Noon,  Nov.  29.— Supply  of 
11  000  yds.  of  -2  sq.  in.  h.t,  (3  300  V)  concentric  paper  insulated 
and  lead-covered  cable.  Forms  of  tender  from  the  Borough  Elec- 
trical Engineer.  Townmead-road,  and  tenders  to  the  Town  Clerk. 
Town  Hall,  Fulham,  S.W.  6. 

Glasgow  Gas  Dep.vrtment.  Nov.  30. — Two  electric  locomotives, 
gauge  30  in.,  height  68  in.,  to  haul  30  tons.  Particulars  from  the 
Slannger,  45,  John-street,  Glasgow. 

Wimbledon  Corporation.  Nov.  30,  noon. — Supply,  delivery  and 
erection  of  high-pressure  sub-station  switchboard  at  Ravnes  Park 
sub-station.  Specification  and  tender  form  from  Mr.  H.  Tnnilinson- 
Lee,  Chief  Electrical  Engineer,  Electricity  Works,  Durnsford-road. 
Wimbledon,  S.W.' 19.  Tenders  to  the  Cfiairman  of  the  Electricity 
Committee. 

Whitehaven  Corporation.  Dec.  1. — Two  water-tube  boilers,  with 
superheaters,  economisers.  pipework,  &c. ,  for  the  Electric  Supply 
Department.  Specification,  &c.,  from  the  Borough  Electrical 
Engineer  and  Manager. 

The  Commissio.s-ers  of  H.M.  Works.  Dec.  6. — (1)  Electrical  and 
(2)  mechanical  engineering  labour  in  day  work  in  connection  with 
the  maintenance  of  installations  in  the  Birmingham,  Bristol  and 
Liverpool  districts.  Forms  of  tender  (separate  for  each  district), 
&c. .  can  bo  obtained  at  the  Contracts  Branch,  H.M.  Office  of  Works, 
London.  S.W.  1. 
AUSTRALIA. 

Commonwealth  of  Australia.  Jan.  4  and  17,  1922. — Telegraph 
instruments  and  telephone  apparatus  and  material  (schedules  1  'TIS 
and  604).  returnable  in  Australia  by  Jan.  4  and  17,  1922.  respectively. 
Particulars  from  Supplv  Officer,  Australia  House,  Strand,  London. 
W.C.  2. 

Deputy  Postmaster-General,  Adelaide. — .Tan.  4,  1922.— ^Supply 
and  delivery  of  telephone  apparatus  and  material,  including  cords, 
hand  sele,  supervisory  lamps,  plugs,  jacks,  &c.  (Schedule  No.  604.) 
Local  representation  is  eGsential. 


Arrangements  for  the  Week. 

FRIDAY.  Nov.  18th  (co-day). 

Institi  tion  of  Mechanical  Engineers. 

6  p.m.     .\t    Storey's    Gate,    London,    S.W.      Paper    on    "  The 

M.ichinery  of  Floating  Docks,"  by  Dr.  E,  H,  Salmon, 
Junior  Institution  of  Engineers. 

7  p.m.     At    Caxton     Hall,     London,     S,W,       Annual     General 

Meeting, 

Institt'tion  of  Electrical  Engineers. 
(Stude.vts'  Section.) 
/-   p.m.      At   Savov-place.    London.    W,C.      Paper   on    "  Modem 
Hydro- Electric  Prsixtice,"  by  Mr,  E.  E.  Butten. 
Junior  Institution  of  Engineers. 
(Midland  Section.) 
/"  p.m.     .\l  the  Birmingham  Chamber  of  Commerce,  New-street. 
Birmingham.     Lecture  on  '"  Coal  Mining  in  Great  Britain," 
by  Prof.  K.  N.  Moss. 
British   Electrical  Development  Association. 
S  p.m.      Al   the  Chartered   Institute  of   Patent  Agents,   Staple 
Inn-buildings.     London,   W,C,     Salesmanship    uonferences. 
No,   I. — "  Salesmanship  in  Wiring  and  Installation  Work.'' 
by  Mr.  E.  H.  Freeman. 
MONDAY.  Nov.  21st. 

Institution  of  Electrical  Engineers. 
(1nfurm.\l  Meeting.) 
7  p.m.     At  S.avoy-plaoe,  London,  W.C.     Discussion  on  "  Hydro- 
Electric  Power,"  to  be  opened  by  Mr.  A.  J.  Hainsworth. 
Institution  of  Electrical  Engineers. 
(Liverpool  Sub-Centre  op  the  North-Western  Centre.) 
7  p.m.     At  the  University,  Brownlow-street,  Liverpool.     Paper 
on  "  Telephone  Line  Work  in  U.S.A.,"  by  Mr.  E.  S.  Byng. 
TUESDAY.  Nov.  22od. 

Women's  Engineering  Society, 
5. SO  p.m.    At  the  club-room,  26.  George-street,  Hanover-squaie, 
London,  W.     Lecture  on    '  Women  and  the  Conquest  of  the 
Air,"  by  :\Iiss  Mary  Abbott. 
North-East  Coast  Institution  of  Engineers  and  Shipbuilders. 
/..Id  p.m.     At  the  Mining  Institute,  Newcastle-on-Tyne.     Paper 
on    "  The    Maag    Gear."    by    Eng,-Lieut,-Comdr,    L,    J,    le 
Mesurier,  R,N. 
WEDNESDAY.  Nov.  23rd. 

Royal  Institute  of  Public  Health. 
.J  p.m.     At  37,  Russell-square.  London,  W.C.     Lecture  on  "  Do 
We  Neglect  the  Industrial  Skin  Sufferer."  by  Dr.  R.  Prosser 
White. 

Institution  of  Electrical  Engineers. 
(South  Midland  Centre.) 
7  p.m.    At  the  University,  Edmund-street,  Birmingham.     Paper 
on  "  Some  Notes  on  the  Design' of  Liquid  Rheostats."  by 
Mr.  W.  Wilson. 

Industrial  Le,\gue  and  Council, 
7..SII  p.m.     At  Caxton  Hall,  London,  S.W.     Lecture  on  "  The 
Industrial  Revolution  in  England,"  by  Mr.   H.   E.   Blain. 
C.B.E. 

Institution  of  Electrical  Engineers. 
(Sheffield  Sub-Centre.) 
7.30  p.m.     At  the  Royal  Victoria  Hotel,  Sheffield.     Chairman's 
Address  and  Smoking  Concert. 

Royal  Society  of  Arts, 
i'  p.m.     .\t  John-street,  London,  W,C.     Trueman  Wood  Lecture 
on   "  The  Coming  of   Age  of   Long-distance  Wireless  Tele- 
graphv  and  Some  of  its  Scientific  Problems,"  by  Prof.  J.  A. 
Fleming,  F,R,S, 
THURSDAY.  Nov.  24th. 

Institution  of  Mechanical  Engineers. 
(North-Western  Branch.) 
7    p.m.      At   the   Memorial    Hall,    Albert-square,    Manchester. 
Paper  on  "  The  Machinery  of  Floating  Docks,"  by  Dr.  E.  H. 
Salmon. 

Institition  of  Mechanical  Engineers. 
(Midland  Branch.) 
7.;10    p.m.     M    the    University,    Edmund-street,    Birmingham. 
Paper  on  "  The  Equipment  of  a  Modern  Boiler  House,"  by 
Mr,  T.   A.   Pain. 

Optical  Society. 
7.:10  p.m.      At    the    Imperial    College,   S,    Kensington,    London, 
S.W.     Lecture    on    ''  The    Polariscope,    from    a    Historical 
Standpoint."  by  Prof.  F.  J.  Cheshire. 
FRIDAY,  Nov.  2Sth. 

Electrical  Power  Engineers'  Association. 
(Southern  Division.) 
;  p.m.     At  the  Central  Hall,  London,  S.W.     Lecture  on  "  Some 
Notes  on  Boiler  House  Plant,"  by  Mr.  A.  W.  Bennis. 
Junior  Institution  of  Engineers. 
S  p.m.  At  Caxton  Hall,  L<mdon.  S.W.     Lecturette  on  "  Electro- 
Magnctic  Instruments,"  by  Mr.  G.  F.  Shotter  

-  The  Editorial,  Advertisement  and  Publishing  Offices  of  "The 
'  Elkcteician  "  are  at  8,  Bouverie  Street.  London,  E.G.  4.  Tele- 
grams  ■  Benbroctic.  Fleet.  London.  Telephone:  City  9852  (5  lines). 
The  siib.':cripliim  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Abroad.  Advertise- 
ment Hates  ran  he  obtained  on  application  to  the  Manager.  Adyer- 
Uiement  copy  and  blocks  should  be  received  on  the  Friday  precedtnf 
aate  of  publication. 
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Notes  of  the  Week. 


Reparations    and   the   Electrical   Industry. 

By  studyiug  Sir  Henry  Strakosch's  proposals  that  the 
Gennans  should  pay  therr  reparation  debb  in  "  supple- 
mentary capital  gooda  "  rather  than  in  money,  it  is 
possible  to  experience  a  full  cycle  of  emotions.  Primarily, 
on  heaxing  that  German  labour  is  to  be  utilised  to  provide 
material  for  British  railway  construction,  port  works  and 
power  stations,  the  feeling  is  one  of  the  liveliest  opposi- 
tion. It  is  bad  enough  to  be  faced  with  German 
competition  at  prices  which,  under  the  present  industrial 
conditions,  we  cannot  hope  to  reach,  but  it  is  still  worse 
to  be  asked  to  submit  to  the  free  importation  of  such  raw 
material  and  finished  products  in  the  hope  that  by  so 
doing  Germany  may  meet  her  treaty  obligations  and  avoid 
bankruptcy.  But  a  further  consideration  of  the  subject 
leads  to  the  view  that  the  idea  has  its  good  points.  To 
take  the  electrical  industry  alone,  one  of  the  chief  of  the 
obsrtacles  to  further  development  is  the  high  cost  of 
equipment.  If  this  cost  could  be  lowered  the  price  of 
electricity  supply  could  also  be  lowered,  the  demand  would 
be  increased,  and  the  industry  generally  would  be 
stimulated. 

Further   Government   Interference. 

As  regards  railway  electrification,  the  case  is  very 
similar.  As  was  pointed  out  recently  in  The  Electrician, 
a  large  proportion  of  the  cost  of  electrification  is  absorbed 
by  direct  labour  employed  in  this  country.  If,  then,  the 
raw  equipment  can  be  provided  cheaply,  as  is  admittedly 
difficult  at  present,  wide  employment  can  be  given  with 
correspondingly  good  results,  and  instead  of  the  Govern- 
ment having  to  guarantee  a  high  rate  of  interest  on  capital 
raised  for  this  purpose,  a&  is  now  proposed,  they  would  be 
obtaining  revenue  which  would  help  to  reduce  taxation. 
But  the  matter  does  not  end  there.     Passing  round  our 


cycle,  we  are  reminded  that  such  a  scheme  would  mean 
further  Government  interference  with  industry.  And  to 
our  cost  we  know  that  of  all  obstacles  to  progress  that  is 
the  very  worst. 

Neutralising   British   Brains. 

But  more  important  than  that  is  the  fact  that  one  of  the 
inevitable  results  .of  such  a  scheme  would  be  the  re- 
creation of  German  goodwill  in  the  electrical  industry  of 
this  country.  In  the  past  we  have  relied  too  much  on 
German  enterprise,  freely  accepting  the  results  of  their 
knowledge  and  research,  and  gradually  being  reduced  to  a 
greater  and  greater  state  of  dependence  upon  it.  As  it 
is,  in  any  railway  electrification  scheme  we  are  still  too 
largely  dependent  on  the  work  of  foreign  designers.  For 
technical  no  less  than  commercial  reasons,  then,  it  would 
be  unwise  to  add  further  to  our  shackles  when  there  is 
eveiy  chance  of  our  being  before  long  able  to  strike  them 
off  altogether.  The  same  argument  applies  equally  to  the 
skilled  worker,  who,  under  such  a  scheme,  would  be 
gradually  less  and  less  required  until  he  deteriorated  into 
a  mere  labourer.  It  has  often  been  preached  that  our 
commercial  welfare  in  future,  as  in  the  past,  must  largely 
depend  on  the  recovery  of  our  export  trade.  To  adopt 
such  proposals  as  those  of  Sir  Henry  Strakosch  would 
inevitably  prevent  that  recovery  and  increase  unemploy- 
ment. 

Taxation   and   Ruin. 

It  is  the  most  platitudinous  of  platitudes  to  say  that 
the  present  oppressive  taxation  is  gradually  ruining  the 
industries  of  the  country.  The  trader  no  less  than  the 
buyer  knows  it  only  too  well.  Many  a  man — and 
especially  many  a  woman — would  willingly  buy  many  a 
piece  of  domestic  electrical  apparatus  were  the  price  lower. 
But  when  a  large  fraction  of  income  of  both  firm  and 
individual  goes  direct  every  six  months  to  the  tax 
collector  such  luxuries  are  impossible.  And  the  price  will 
never    be    lower    while    the    manufacturer    of    electrical 
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apparatus  continues,  in  his  turn  to  be  bled  of  colossaJ  sums 
for  income  tax  and  Coq)oration  tax  and  drained  of  money 
which  in  happier  times  would  go  to  resei-ve  or  be  used  for 
the  expansion  of  the  business,  both  wise  oontiibutions  to 
stability  which  in  themselves  cheapen  production  and 
bring  down  selling  prices. 

How   Taxation    Prevents   Enterprise. 

But,  although  all  that  we  have  said  is  platitudinous,  that 
is  no  reason  why  an  effort  should  not  be  made  to  alter  the 
existing  state  of  things.  In  fact,  if  British  industry  is  not 
to  fail  altogether  they  must  be  altered.  And  the  only 
way  in  which  they  can  be  altered  is  by  showing  the 
Government  by  the  force  of  aictual  example  what  taxation 
is  doing  for  industry  and  insisting  on  a  radical  change  in 
policy.  The  sort  of  thing  that  is  happening  under  present 
conditions  is  well  illustrated  by  the  case  of  a  big 
jiremi&es',  which  are  at  present  empty  because  as  soon  as  the 
front  door  is  opened  a  liability  of  £6  000  in  rates  and  taxes 
is  incurred.  The  natural  resiilt  is  tliat  the  premises 
remain  shut,  industry  is  strangled  and  unemplojrment 
increases.  Meanwhile,  work  is  waiting  to  be  done.  It  is 
examples  such  as  these,  which  could  be  infinitely 
multiplied,  which  speak  louder  than  much  argument. 

Telephone    Engineering   in    the   United   States. 

The  Paper  read  by  Mr.  E.  S.  Byng  before  the 
Institution  of  Electrical  Engineers  last  week  on  "  Telephone 
Line  Work  in  the  United  States  "  is  so  long  and  so  detailed 
that  it  is  a  little  difficult  to  discover  in  it  any  guiding 
argument  which  may  be  helpful  to  those  readers  who,  not 
being  specialised  telephonists,  have  little  time  to  consider 
the  Paper.  But,  taking  the  Paper  itself  and  the  course 
of  the  subsequent  discussion  jointly  into  consideration,  it 
appears  to  us  that  Mr.  Byng  would  have  us  recognise  that 
the  fundamental  difference  between  AmericEui  and  British 
practice  in  telephone  work  at  the  present  time  lies  in  tJie 
relative  use  made  of  labour-.saving  devices.  In  many 
other  ways  the  differences  in  practice  in  the  two  countries 
are  not  very  marked,  and  this  is  not  a  little  due  to  the 
generosity  of  the  research  department  of  the  American 
Telegraph  and  Telephone  Company  in  placing  the  results 
obtained  by  tliem  freely  at  the  disposal  of  our  own 
telephone  engineers. 

The   Place   of  Labour-saving   Appliances. 

This  generosity  is  a  rea.son  for  supposing,  as  a  .sjjeaker 
remarked  during  the  discus.sion,  that  American  and  British 
telephone  practice  will  gradually  approach  each  other. 
Another  reason  why  this  approach  is  likely  to  occur  is  that 
labour  conditions  in  this  country  are  gradually  forcing 
the  wider  use  of  labour-saving  appliances,  though,  as  Sir 
William  Noble  said,  the  high  price  of  labour  in  America 
and  the  greater  stretches  of  country  to  be  covered  will 
probably  always  make  the  use  of  such  devices  more  attrac- 
tive there  than  in  the  British  Isles.  Nevertheless,  at  a 
time  when  telephone  development  is  an  urgent  necessity  we 
hope  that  the  question  of  the  further  emjiloyment  of  such 
equipment  will  not  be  lost  sight  of  wherever  it  can  be 
economically  u.'ied. 

Loans    for   Revenue-producing    Undertakings. 

The  new  Local  Authorities  (Financial  Provisions)  Act 
contains  some  provisions  which  should  render  it  easier  for 
municipalities  to  embark  upon  schemes  for  the  exten&ion  of 
electricity  .".upply  undertakings,  tramway.s,  light  railways 
and    other    revenue-producing    works,    and,    incidentally, 


enable  them  to  find  ui>eful  work  for  the  unemployed. 
Hitherto,  municipal  councils  have  had,  somewhat  naturally, 
considerable  hesitation  in  increasing  their  obligations  by 
borrowing  money,  except  in  cases  where  there  was  no  risk 
of  a  call  upon  the  rates  to  make  up  a  deficiency  on  the 
year's  working.  Consequently,  many  promising  electricity 
supply  schemes  have  had  to  be  postponed.  As  our  readers 
are  aware,  one  of  the  principal  disabilities  of  electricity 
undertakings  in  the  first  few  years  of  their  existence  is 
tJie  obligation  to  provide  for  the  interest,  and  sdnlcin^g 
fund  on  the  borrowed  capital.  This  is  a  serious  burden 
upon  new  undertakings  which  have  not  reached  the  revenue- 
earning  stage.  As  a  matter  of  fact,  the  operation  of  these 
clauses  is  frequently  sus]3ended  by  private  Acts  for  a 
number  of  years,  and  the  Electricity  Commissioners,  as  the 
sanctioning  authority  under  the  Electricity  Supply  Acts, 
ocoasionaJly  exercise  a  similar  power. 

Suspension   of  Sinking   Funds. 

The  new  Act,  therefore,  introduces  no  new  principle 
when  it  expressly  lays  down  that  where  money  is  borrowed 
by  a  local  authority  for  the  construction  of  new,  or  the 
ext«nsiou  or  alteration  of  existing,  works  fomiing  part  of 
a  revenue-producing  undertaking,  the  annual  provision  for 
the  repayment  of  money  so  borrowed  may,  subject  to 
certain  conditions,  be  suspended  for  five  years.  It  is  also 
provided  that  where  any  local  authority,  owing  to  circum- 
stances arising  out  of  the  war,  has  been  unable  to  make 
the  required  provision  for  the  discharge  of  a  loan,  a 
modified  scheme  of  repayment  may  be  approved. 

Assistance   for   Payment   of   Interest. 

Pkobably  the  most  useful  legislative  provision  is  that 
which  allows  aid  to  be  given  in  paying  the  interest  on  the 
loans  which  are  to  be  raised  for  the  works  indicated.  At  first, 
there  was  doubt  as  to  the  scope  of  these  proposals,  but  Sir 
Alfred  Mond  made  it  quite  clear  to  the  recent,  deputation, 
headed  by  Mr.  Llewelyn  Atkinson,  that  assistance  would 
be  given  in  cases  of  municipal  loans  for  extensions  of 
electricity  supply.  In  many  distxicts  there  are  still  long 
ILsts  of  consumers  awaiting  connection  owing  to  the 
shortage  of  plant  or  mains,  and  we  hope  that  now  the 
financial  position  is  made  easier  local  authorities  will  not 
hesitate  to  embark  upon  the  necessary  works,  and  thus 
relieve  the  present  unsatisfactory  industrial  situation. 
There  is  the  mere  reason  for  doing  this,  as  the  Postmaster- 
General  has  already  mapped  out  a  large  scheme  of  telephone 
extensions,  and,  as  the  teilephoue  department  will  also 
benefit  by  better  financial  conditions,  a  great  develop- 
ment of  the  telephone  service  should  soon  be  possible. 
Taken  as  a  whole,  there  is  no  industiy  which  will  benefit 
so  much  from  the  recent  Government  legislation  and 
administrative  proposals  a.s  our  own,  and  we  hope,  there- 
fore, that  immediate  steps  wull  be  made  to  take  full 
advantage  of  tlie  situation,  and  inaugurate  a  great  and 
combined  for\vard  push  in  all  branches. 

The   South-West   Midlands   Inquiry. 

Thk  Electricity  Commissioners  had  a  comparatively 
simple  task  in  investigating  tJie  organisation  of  electricity 
su])ply  in  the  South-West.  Midlands  Electricity  District, 
and  consequently  the  inquiry  lasted  only  three  days. 
Nevertheless,  two  or  three  weak  points  were  disclosed  in 
the  major  .'^cheme  during  the  course  of  the  proceedings.  In 
the  first  place,  the  Birmingham  Coqsoration  and  the 
Shropshire,  Worcestershire  and  Staffordshire  Electric 
Power   Comjiany,    who   had    submitted    a    scheme   covering 
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practically  the  whole  of  the  area  and  dividing  it  into 
what  has  been  termed  two  spheres  of  influence,  accepted  a 
new  clause,  wliich  will  impose  upon  them  a  direct  obligation 
to  carry  out  the  technical  scheme  outlined  in  all  particulai-s. 
Undoubtedly  this  will  improve  the  position,  and  it  will  give 
the  authorities  in  undeveloped  area*  a  better  chance  of 
getting  a  sujiply  of  electricity. 

The   Council   of   Four. 

There  was  also  a  good  deal  of  discussion  as  to  what  would 
happen  in  case  the  Joint  Advisory  Committee  of  four,  which 
the  two  promoters  proposed  to  set  up,  differed  as  to  the 
merits  of  any  scheme  of  development.  Ultimately,  a 
clause  was  added,  providing  that,  the  respective  representa- 
tives should,  in  the  case  of  a  two  and  two  division  in  the 
Committee,  report  the  matter  to  the  Corporation  and  Com- 
pany respectively,  with  an  ultimate  appeal  to  the 
Electricity  Commissioners  in  case  the  two  promoters  failed 
to  agree.  There  is  no  reason  to  anticipate  an  acute  conflicti 
of  opinion  between  the  two  promoters,  but  in  the  event  of 
such  a  situation  arising  we  are  afraid  that  even  the  new 
clause  will  not  provide  an  adequate  remedy.  We  would 
suggest  the  addition  of  a  neutral  chairman  and  of  a  couple 
of  representatives  of  county  councils,  railway  companies 
and  other  interests  as  an  alternative  and  better  method  of 
dealing  with  the  matter  without  unduly  increasing  the  size 
of  the  governing  body. 

Supply  in  Rural  Areas  and  Railway  Electrification. 

Naturally,  the  Commisyioners  showed  much  interest  in 
the  suggestions  for  supplying  electricity  to  undeveloped 
districts  and  in  rural  areas.  These  areas  can  only  be 
served  by  means  of  overhead  lines,  to  the  use  of  which 
there  is  still  very  great  opposition.  The  Commissioners 
have  already  done  much  to  remove  this,  but  we  believe 
they  might  do  still  more  to  compel  the  gi-ant  of  way- 
leaves.  This,  in  fact,  must  be  done  before  there  ca,n  be 
any  extensive  use  of  electi-icity  in  country  districts.  It  ia 
preposterous,  for  instance,  that  any  supply  authority 
should  be  asked  to  pay  £15  per  pole  for  canying  an  over- 
head line,  and  if,  as  the  result  of  further  statutory  powei-s, 
the  recalcitrant  landholder  gets  nothing,  it  will  be  what 
he  deserves.  Within  fifty  miles  of  Birmingham  there  are 
about  2  000  route  miles  of  railway,  and,  thoiigh  there  is  no 
immediate  suggestion  of  converting  these  to  electric 
traction  at  the  moment,  it  is  probable  that  the  question 
will  be  considered  as  soon  as  the  present  railway  fusion 
schemes  are  completed.  If  this  were  done  the  railway 
companies  intimated  that  their  requirements  would  exceed 
the  60  000  kW.  estimated  by  the  promoters,  but  they  were 
satisfied  that  their  demands  could  be  met  by  the  proposals 
submitted. 

The   Brighton   Railway   Electrification. 

It  has  for  long  been  an  open  secret  that  the  London, 
Brighton  &  South  Coast  Railway  have  had  in  preparation 
a  comprehensive  scheme  for  the  extension  of  electric  work- 
ing, not  only  to  the  outer  London  suburban  area,,  but  to 
Brighton,  Worthing  and  Eastbourne.  It  was  further 
known  that  this  scheme,  which  had  been  submitted  to  the 
Ministry  of  Transport,  contained  the  results  of  a  number 
of  interesting  comparative  tests  between  steam  and  electric 
working  which  had  been  undertaken  by  Sir  Philip 
Dawson  and  the  Company's  engineers.  This  report  has 
now  been  made  public  in  the  columns  of  "  Modern 
Transiport,"   to  which  we  are  indebted  for  permission  to 


give  the  summary,  which  we  publish  on  another  page  of 
this  issiie.  As  regards  the  electrification  scheme  itself,  the 
single-phase  system  will,  of  course,  continue  to  be 
employed  by  special  dispensation,  and,  naturally,  the 
multiple  unit  system  will  be  used  for  suburban  trains  and 
locomotives  on  the  main  line  passenger  and  goods  trains. 
But  the  figures,  which  show  that  a  saving  of  operating 
expenses  of  from  6  to  7  per  cent,  on  existing  traffic  could 
be  obtained  by  electric  working,  are  what  will  attract  most 
attention.  It  has  long  been  known,  as  a  result  of  actual 
working  .experience,  that  electrification  means  increased 
revenue,  and  in  that  way  increased  financial  prosperity. 
Sir  Philip  Dawson's  figures  indicate,  however,  that 
electrification  for  the  London,  Brighton  &  South  Coasti 
Railway  will  also  mean  saving  money.  As  there  seems 
no  reason  why  this  optimism  should  not  be  justified 
in  practice,  it  makes  an  additional  argument  for  proceeding 
with  the  conversion  with  the  least  possible  delay. 

Researches   on   Aluminium    Alloys. 

A  PAPER  recently  read  before  the  Institution  of 
Mechanical  Engineers  by  Messrs.  W.  Rosenhain,  S.  L. 
Archbutt  and  D.  Hanson,  summarises  a  comprehensive 
research  on  various  aluminium  alloys  which  has  been  con- 
ducted at  the  National  Physical  Laboratory.  Knowledge 
on  this  subject  has  increased  considerably  of  recent  years, 
largely  owing  to  the  demands  for  alloys  of  this  kind  in 
aircraft  construction.  The  researches  cover  both  wrought 
and  cast  alloys,  and  such  matters  as  the  effect  of 
temperature,  ageing,  permanence  and  corrosion  are 
discussed.  As  regards  alloys  for  use  at  ordinary  tempera- 
tures, those  containing  much  zinc  are  liable  to  become  weak 
and  brittle  when  heated,  though  considerable  tensile 
strengths  ha,ve  been  maintained.  Henoei  a  relatively  low 
zinc  content  in  combination  with  2  to  3  per  cent,  copper 
is  prefen-ed.  The  use  of  aluminium  alloys  as  pistons  in 
aeroplane  and  other  high-duty  internal  combustion  engines 
has  attracted  much  attention.  The  advantage  of  using 
this  metal  is  due  not  only  to  the  saving  in  weight 
obtainable,  but  to  the  greater  heat-conducting  power. 
Some  curious  results  are  recorded,  notably  the  effect  of 
1  per  cent,  manganese  in  increasing  the  tensile  strength 
at  2.50°  to  350°C. 

Some   Properties   of  the   Alloys. 

It  may  be  observed  that  the  addition  of  aluminium  in 
casting  needs  care.  Apparently  the  metal  is  best  added  in 
fairly  large  pieces,  which  must  be  pushed  quickly  under  the 
surface  so  as  to  avoid  contact  with  air.  Magnesium  has 
been  used  with  wrought  alloys  to  improve  hardness,  but 
other  difficulties  arise  with  this  metal,  some  of  which  can 
be  overcome  by  the  employment  of  the  extrusion  process. 
A  feature  of  special  interest  is  the  good  permanence  of  the 
selected  alloys.  Ageing  apparently  only  results  in  some 
greater  ultimate  hardness.  Some  years  ago  serious 
difficulties  were  caused  by  changes  in  the  dimensions  of 
castings  made  with  certain  so-called  aluminium  alloys, 
which,  in  fact,  consisted  largely  of  zinc.  Tests  have 
shown  that  approved  alloys  of  aluminium  and  copper 
possess  great  stability  of  dimension,  and  no  signs  of 
disintegration  have  been  noted.  One  curious  effect  in  re- 
gard to  coiTosion  deserves  notice.  Machined  surfaces  of  the 
binary  zinc-aluminium  alloys  were  found  to  be  practically 
immune  from  corrosion  in  salt  water,  whereas  machined 
portions  suffered  appreciably.  The  addition  of  copper  to 
such    alloys    increases    the    tendency    to    corrosion    very 
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greatly,  but  rapid  corrosion  does  not  occur  when  ternary 
alloys  are  exposed  to  air.  Such  alloys  have  been  used 
indoors  for  many  years  without  signs  of  deterioration. 
Altogether  the  Paper  affords  evidence  of  much  patient 
research,  and  there  are  doubtlew?  ftill  possibilities  of  furtiier 
useful  discoveries. 

Steam    and    Electric   Drive   for   Auxiliaries. 

A  SUBJECT  upon  which  a  discussion  can  usually  be  raised 
with  some  ease,  because  upon  it  tJiere  is  great  difference  of 
opinion,  is  whether  it  is  better  to  drive  power  station 
auxiliaries  by  sjnall  turbines  or  by  electric  motors.  There 
is,  it  is  evident,  a  good  de^l  to  be  said  on  both  sides.  On 
the  score  of  continuity  of  supply  and  easy  starting  up  in 
case  of  breakdown,  it  is  clear  that  at  least  one  complete 
set  of  auxiliaries  should  be  steam-driven  so  as  to  get  the 
station  going  with  the  lea^t  possible  delay  after  any  acci- 
dent. On  the  other  hand,  it  is  probable  that,  taking  all 
in  all,  the  electric  drive  requires  less  steam  per  horse 
power,  though  when  the  exhaust  steam  from  the  auxiliary 
turbine  is  used  in  the  feed-water  heater  the  actual  quantity 
of  heat  employed  may  be  slightly  in  favour  of  turbine 
operation.  But  there  are  other  ways  in  which  the  electric 
drive  scores.  For  driving  the  pumps  motors  may,  for 
example,  be  considered  ideal,  as  they  require  hardly  any 
attention,  and  if  alternating  current  supply  is  available,  as 
is  now  nearly  always  the  case,  the  speed  is  practically 
constant  on  varying  loads.  On  the  other  hand,  the 
governing  of  small  steam  turbines  on  varying  loads  is  by 
no  means  all  that  can  be  desired.  To  us,  therefore,  it 
seems,  with  the  exception  noted  above,  that  greater 
economies  both  in  capital  charges  and  in  running  costs  can 
be  obtained  by  using  the  electric  drive  to  the  greatest 
possible  extent. 

Regulations   for   Factory  Lighting. 

In  this  country  and  in  the  United  States  much  attention 
has  been  given  to  industrial  lighting.  In  America  various 
States  possess  quite  detailed  legislative  codes.  In  this 
country,  while  more  caution  has  been  exercised  in  making 
l^slative  enactments,  the  Home  Office,  through  its 
Departmental  Committee,  has  been  studying  the  require- 
ments of  factory  lighting  in  detail.  As  illustrating  the 
similar  trend  of  work  in  different  countiies,  it  is  interesting 
to  see  that  this  same  subject  is  exciting  attention  in 
Germany.  In  a  Paper  read  at  the  recent  annual  meeting 
of  the  German  Illuminating  Engineering  Society,  Dr. 
Lux  remarked,  truly  enough,  that  "  it  is  easier  to  frame 
regulations  than  to  carry  them  out."  While  general  rules 
in  the  interests  of  safety  can  be  laid  down,  the  preparation 
of  recommendations  covering  requirements  for  individual 
industrial  processes  is  a  complex  matter.  One  thing,  -we 
think,  is  becoming  increasingly  recognised — the  importance 
of  avoiding  glare.  It  may  be  that  much  higher  illumina- 
tion tlian  is  at  present  used  would  be  economically 
juiitified,  as  some  American  statistics  appear  to  show.  But 
it  is  certain  that  the  amount  of  light  required  depends 
much  on  the  state  of  adaptation  of  the  eye,  and  that  an 
apparent  need  for  more  light  may  be  due  largely  to  the 
fact  of  the  standard  being  artificially  raised  by  the 
proximity  of  bright  lights  in  the  field  of  view.  In  the  case 
of  large  rooms  with  ample  space  overhead,  semi-indirect 
lighting  and  light  surroundings  are  helpful  in  avoiding 
glare.  The  most  difficult  problems,  both  as  respects 
intensity  and  correct  positions  for  lights,  arise  in  rooms 
where  bulky  machinery  forms  an  obstruction  to  light 
from  above.     In  such  cases  local  lights  seem  essential,  but 


their  exact  position  with  respect  to  the  machines  (and 
possibly  their  adoption  as  an  integral  part  of  the 
machinery)  does  not  seem  to  have  been  fully  worked  out. 

The   E.T.U.    Dispute. 

The  acute  domestic  quarrel  in  the  ranks  of  the  Electrical 
Trades  Union,  which  has  culminated  in  the  suspension  of 
the  London  District  Committee  by  the  Executive  Council, 
will  not,  we  fancy,  come  as  a  surprise.  In  the  past  some 
of  the  Loudon  officials  have  frequently  acted  in  a  most 
reckless  manner,  every  chance  of  causing  industrial 
strife  being  seized  with  avidity,  much  to  the  aiuioyance  of 
the  more  sober  brethren  in  Manchester  and  other  parts  of 
the  country.  We  have  no  ill-will  towards  ti-ade  unionism, 
which  has,  we  recognise,  perfoi-med  much  useful  work ;  but 
reckless  conduct  snch  as  that  alleged  in  the  reasons  given 
for  suspension  is  not  only  most  detrimental  to  the  best 
interests  of  trade  unionism,  but  militates  against  the 
efforts  to  produce  that  industrial  harmony  which  is  essential 
for  both  employers  and  employed  at  all  times,  more  par- 
ticularly now.  Twelve  reasons  are  alleged  for  the 
suspension,  including  the  following :  Repeatedly  instructing 
members  to  cease  work  without  con.sulting  the  members 
involved  or  obtaining  the  sanction  of  the  Executive 
Council,  ordering  strikes  without  making  the  slightest 
preparation,  violating  certain  rules  of  the  Union  and 
destroying  its  financial  stability  by  reckless  expenditure, 
and  disclosing  the  internal  business  of  the  L^niou  in  "  The 
Electron."  It  is  not  for  us  to  pass  judgment  upon  the 
merits  of  the  dispute,  but  we  trust  that  it  will  have  the 
effect  of  placing  the  organisation  and  its  branches  in  a 
better  position  to  pursue  their  own  proper  activities  in 
future.  If  so,  the  E.T.U.  and  the  whole  Trade  Union 
movements  will  benefit  considerably. 

Advertising   Electricity. 

It  has  often  been  our  theme  that  electrical  manufacturers 
would  do  better  to  advertise  the  use  of  electricity  rather 
than  the  advantages  of  particular  electrical  appliances,  and 
that  this  can  best  be  done  by  co-operative  rather  than 
personal  effort.  The  British  Electrical  Development 
Association  are,  therefore,  to  be  congratulated  on  reserving 
for  themselves  at  this  season  of  the  year  a  page  of  that 
widely  circulated  journal  the  "  Daily  Mail  "  in  which  to 
display,  both  pictorially  and  in  print,  the  extent  to  which 
electricity  can  make  a  brighter  Christmas,  not  only  for 
the  industry  but  for  the  public  at  large.  Besides 
advertisements  of  a  high  quality,  though  of  tie  usual  kind, 
the  page  contains  a  short  article  on  "  Electricity — the 
Perfect  Servant."  This  makes  an  appeal  for  the 
"  all-electric  "  house,  which  cannot  fall  on  deaf  ears. 
The  convenience,  the  cleanliness,  labour-saving  possibilities 
of  electricity  combine,  as  Mr.  Highfield  recently  said, 
to  make  its  use  a  luxury.  But  it  is  a  luxury  which  is 
within  everyone's  reach. 

Electricity   Supply   as   a   Trade    Barometer. 

It  will  be  agreed  that  no  better  barometer  of  trade 
conditions  can  be  found  than  the  load  curves  of  electricity 
supply  stations  in  industrial  areas.  It  is,  therefore, 
encouraging  to  learn  that  in  one  particular  district,  at  any 
rate,  the  general  tendencies  of  these  cur\'es  for  some  months 
has  been  ujiward.  The  slow  and  gradual  rise  of  this  year 
makes  an  interesting  comparison  with  conditions  last  year. 
Then  tlie  loatl  curves  showed  abrupt  transitions  from 
positive  to  negative  and  back  again  witliin  quite  short 
spaces  of  time.  But  then  trade  was  bad  and  getting  worse. 
Now   this  is  the  influenza  sea-son,  ajid   influenza  patients 
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know  that  au  abrupt  fall  iu  temperature,  followed  by  an 
equally  abrupt  rise,  is  no  sign  of  progress  towards 
recovery,  but  rather  au  indication  of  continued  ill-health. 
They  also  know  that  when  the  temperature  gradually  and 
successively  falls  the  road  to  convalescence  is  clear.  With 
the  appropriate  modifications  we  hope  that  this  analogy 
may  be  justly  applied  to  the  industry  of  the  countiy  as 
indicated  by  electricity  supply  conditions. 

Municipal     Trading     at 
Liverpool. 

The  various  aspects  of  municipal  trading  have  been  dis- 
cussed so  frequently  in  these  columns  that  we  had  thought 
more  or  less  general  agreement  had  been  reached  in  the 
electrical  industi-y  as  to  how  far  municipal  councils  should 
engage  in  competing  for  orders  with  their  own  ratepayer.s. 
At  all  events,  we  believed  that,  iu  consequence  of  Sec.  23 
of  the  Electricity  (Supply)  Act,  1919,  there  would  be  no 
more  litigation  on  the  question.  It  is  common  ground 
that  not  only  are  legal  proceedings  very  costly  for  the 
parties  concerned,  but  thev  engender  friction  in  the 
industry,  and  prevent,  that  hearty  co-operation  of  all 
branches  of  it  which  is  essential  for  the  progressive 
development  of  electricity  supply.  Consequently,  we 
regret  to  see  that  there  has  been  a  recrudescence  of  this 
useless  litigation  at  Liverpool,  the  Corporation  of  which 
city  has  been  sued  by  ten  local  contractors  to  obtain  an 
injunction  to  prevent  it  from  carrjring  on  business  in  the 
manufacture,  supply  and  fixing  of  electrical  fittings. 

Exceptional    Liverpool    Case. 

The  facts  of  the  case  are  somewhat  exceptional,  and  arise 
out  of  the  purchase  by  the  Corporation  of  two  local  electric 
supply  companies  in  1896  and  1902  respectively.  Both  the 
Liverpool  Electric  Supply  Company  and  the  Garston  and 
District  Electric  Supply  Company  carried  on,  in  addition 
to  their  statutoiy  electricity  supply  undertakings,  an  ex- 
tensive business  in  the  manufacture  and  sale  of  electric  light 
fittings  and  apparatus,  and  each  had  an  electric  fittings 
department,  which  was  purchased  by  the  Corporation 
when  the  supply  undertakings  were  acquired.  The 
question  was  whether  the  Corjjoration  had  power  still  to 
cany  on  this  fittings  business  under  the  circumstances. 
Decided    Cases. 

It  had  already  been  decided  that  Sec.  10  of  the  Electric 
Lighting  Act,  1882,  did  not  confer  power  upon  a  muni- 
cipal corporation,  which  was  an  authorised  undertaker,  to 
supply  and  erect  fittings  upon  a  consumer's  premises,  as  the 
authority  oonfeiTed  by  the  section  only  related  to  matters 
outside  the  consumer's  terminals.  If,  therefore,  the 
Corporation  could  legally  do  the  things  complained  of  it 
had  to  show  that  they  were  being  done  under  special 
statutory  powers.  L'nfortunately  for  the  electrical  con- 
tractors, the  Corporation  was  able  to  prove  to  the  satis- 
faction of  Mr.  Justice  Russell  that  it-  had  those  special 
powers,  and  the  action  was,  therefore,  dismissed  with 
costs. 

Reasons    for    Decision. 

We  must  say  that  we  agree  with  his  Lordship  in  the 
view  that  he  took  of  the  case,  and  we  believe  that 
his  carefully  considered  and  closely  reasoned  judgment  is 
sound  law.  It  appears  that  a  section  of  the  Livei-pool 
Electric  Supply  (Transfer)  Act  of  1896  authorised  the 
Corporation  to  purchase  not  only  the  "  statutoiy  under- 
taking," but  the  whole  of  the  undertaking  and  other  works 
D  2 


of  the  Company  at  the  date  of  the  completion  of  the  pur- 
chase, and  the  judge  held  that  it  was  the  intention  of  the 
Act  that  the  Corporation  should  step  into  the  shoes  of  the 
Company  and  carry  on  all  their  businesses.  The  Company 
had  to  carry  on  all  its  businesses  for  the  benefit  and  at  the 
exjDense  of  the  Corporation,  and  if  on  the  completion  of 
the  purchase  the  business  of  electrical  fittings  was  to  be 
struck  with  sterility,  why,  asked  his  Lordship,  should  it 
be  carried  on  ?  He  distinguished  the  decision  in  Attorney- 
General  V.  Shef&eld  Corporation,  and  he  came  to  the  con- 
clusion that  the  Act  of  1896  gave  the  Corporation  all  the 
powers  it  required. 

Changes  Made  by  1919  Act. 
His  Lordship  went  on  to  examine  the  position  created 
by  Sec.  23  of  the  Electricity  (Supply)  Act  of  1919,  which, 
as  will  be  remembered,  authorises  a  joint  electricity 
authority  and  any  authorised  local  authority  to  connect, 
repair,  maintain  and  remove  (but  not,  unless  expre&.sly 
authorisetl  to  do  so,  to  manufacture  or  sell)  electric  lines, 
fittings,  &c.  On  this  point  also  the  decision  was  against 
the  contractors,  for  the  Judge  held  that  it  was  not 
intended  to  deprive  local  authorities  of  powers  granted  to 
them,  and,  as  a  section  of  the  1896  Act  had  given  the 
CorjDoration  the  neces.saiy  authority,  it  was  unnecessary  to 
find  exact  words  of  express  authorisation  in  the  Act  of  1919. 

Scope   of    Municipal    Wiring. 

While  we  sympathise  with  the  contractors  in  their 
position,  we  think  it  a  pity  tlj.at  they  allowed  a  period  of 
nearly  twenty-five  years  to  elapse  before  challenging  the 
claim  of  the  Corporation.  It  must  also  be  acknowledged 
that  the  latter  only  carried  out  a  limited  amount  of  wiring 
work,  as  several  important  municipal  contracts  wei'e  let  to 
private  firms,  and  what  was  undertaken  by  the  municipal 
fittings  department  was  on  a  competitive  basis,  all 
establishment  charges  being  included.  It  is  only  in  very 
exceptional  circumstances  that  municipal  wiring  work  can 
be  justified.  Co-operation — and  not  competition — with 
contractors  should  be  the  aim  of  all  local  authorities.  We 
cannot  agree  that  there  is  any  need  for  the  municipal 
supply  authority  of  a  big  city  like  Liverpool  to  engage  in 
wiring  work  when  there  are  a  sufficient  number  of  com- 
petent local  contractors  able  and  willing  to  carry  out  all 
the  available  work. 

Need    of   Showrooms. 

There  is,  however,  a  class  of  business  which  it,  as  well  as 
all  other  municipal  undertakers,  can  take  up  with  great 
advantage  to  itself  and  to  nearly  every  branch  of 
electrical  engineering.  We  refer  to  the  provision  and 
maintenance  of  well-equipped  showrooms  for  the  display  of 
all  electric  fittings,  modern  domestic  apparatus  and  house- 
hold labour-saving  appliances.  Wherever  showrooms  have 
been  established  they  have  proved  very  useful  in  increasing 
the  demand  for  electricity  for  domestic  purposes.  In  addi- 
tion, we  think  tliere  should  be  full  authority  to  let  out  on 
hire-purchase  agi-eemeuts  the  more  expensive  apparatus, 
such  as  washing  machines  and  domestic  appliances.  Some 
authorities  already  possess  these  powers,  which  seem  to  us 
more  useful  and  desirable  than  the  right  to  engage  in 
.simple  wiring  work  which  has  been  conferred  on  all  muni- 
cipal undertakers  by  the  1919  Act.  There  is  no  doubt 
authorities  can  let  apparatus  on  hire,  but  the  prohibition 
against  sales  has  raised  a  doubt  as  to  whether  hire-purchase 
agreements  are  also  covered  by  the  section.  In  these  cases 
it  is  desirable  to  have  uniformity  of  law  as  well  as  practice, 
and  it  is  to  be  hoped  that  an  early  opportunity  will  be  taken 
to  bring  this  about. 
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Industrial    Research    on    Pressboard. 


By    A.     P.    M.     FLEMING.    C.B.K. 

Amongst  the  mauy  iubulatiiig  materials  the  supply 
of  which  was  seriously  affected  by  the  outbreaJc  of  the  war, 
oue  of  the  more  important  was  tlie  material  variously 
kuowu  as  pressboard,  presspahu  or  fullerboard.  Pre- 
vious to  1914  this  material  was  largely  obtained  from 
German  and  American  manufacturers,  and,  although  the 
latter  source  of  supply  was  still  open  to  Allied  countries, 
the  official  procedure  entailed  in  obtaining  the  necessary 
imjjort  licences  and  shipping  space  nevertheless  made  it 
extremely  precarious.  Under  these  circumstances,  elec- 
trical manufacturers  naturally  sought  to  obtain  their 
requirements  from  British  makers,  and  a*  a  result  several 
Britisli  firms  who  were  already  makers  of  an  almost  exactly 
similar  material  for  wool  finishing  and  other  purposes  began 
to  study  and  to  supply  the  electrical  market. 

B.  S.  k  W.  Whiteley,  of  Pool  Paper  Mills,  Pool, 
near  Leeds,  were  of  this  number,  and,  anticipating  a 
demand  for  a  really  first-class  insulating  board  of 
British  manufacture,  they  set  to  work  to  investigate 
the  subject  thoroughly,  and  with  this  in  view  sought 
the  technical  co-operation  of  the  Research  Department  of 


Fio.  1. — X-Eat   Photookaph   of   a   Piece  of  Fokkion  Press- 
board  SHOWING  Metallic  Particles   included. 


the  Jletropolitan-Vickers  Electrical  Company,  Trafford 
Park,  in  conjunction  with  whom  the  research  programme 
indicated  in  this  article  was  carried  into  effect. 

Preliminary  Studies. 

As  a  preliminai-y  step  a  careful  study  was  made  of  the 
requirements  of  electrical  manufacturers,  and  it  was 
obvious  from  the  outset  that  these  could  be  divided  into 
two  general  classes : 

(«)  A  hard,  strong,  noii-poious  board  for  use  as  washers,  packing 
pieces,  &c.,  where  it  would  not  be  imprecated  with  oil  or  varnish. 

(*)  A  strong,  porous  board  for  use  in  transformere  .ind  other 
apparatus  where  it  wouhl  be  impregnated  with  oil  or  varnish. 

Samples  of  board  obtained  from  no  fewer  than  thirty 
different  manufacturers  both  at  home  and  abroad  were 
carefully  examined  under  the  microscope,  and  differences  in 
fibre  structure  and  manufacture  noted  and  considered  in 
relation  to  dielectric  strength  and  other  properties  of  the 
boards.  X-rays  were  also  employed  in  this  work,  and  s-ome 
startling  eocamples  were  observed  of  boards  containing 
metallic  particles,  as  shown  in  Fig.  1.  These  particles  were 
probably  due   to  buttons,   hooks,   metallic  fastenings,   &c., 
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getting  into  the  beaters  with  old  rags,  rope  ends,  packings 
and  other  fibrous  raw  materials  used  for  making  the  boards. 

Micro-Chemical  Analysis. 

The  micro-chemical  analysis  showed  that  the  boards  on 
the  market  contained   very  vai-ying  admixtures  of  linen. 
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300 
Volts  I  Mil. 

Fig.  2. — Curves    Showing    Relationship   between   Density    and 
Volts  per  Mil  for  Pressboards  siade  from  Various  Fibres. 

cotton,  hemp,  jute,  mechanical  wood  pulp  and  chemical 
wood  pulp  fibres.  In  some  cases  traces  of  esparto,  straw 
and  ramie  were  observed,  although  these  had  probably 
been  introduced  with  waste  paper  used  for  making  the  pulp 
of  the  boards  in  question. 

Electrical  tests  appeared  to  indicate  that  the  nature  of 
the  fibre  employed  was  an  important  factor  in  determining 
the  dielectric  strength.  Consequently,  experimental 
batches  of  pressboard  were  made  from  carefully  chosen 
raw  materials,  and  the  results  of  tests  on  these  led  to  the 
conclusions  that : 

1.  Wood-pulp  boards  were  too  stiff  for  most  purposes  and  liable 
to  age  rapidly,  although  their  dielectric  strength  was  good. 

2.  Cotton  boards  were  soft,  porous,  yielded  a  high  dielectric 
strength,  and  were  also  very  pliable. 

3.  Jtile  and  hemp  boards,  although  they  showed  a  high  dielectric 
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AND    Percentage    .Absorption    for    Pressboards    made     prom 

various  Fibres  (Unglazed). 

strength,  had  this  disadvantage  that  they  became  very  brittle  after 
prolonged  immersion  in  hot  oil. 

4.  TArtrn  boards  were  tough,  pliable,  and  showed  a  high  dielectric 
strength. 

Furthennore,  the  results  of  the  tests  taken,  when  viewed 
in  comparison  with  the  previous  results  obtained  on  boards 
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bought  on  the  open  market,  led  to  the  fui-ther  conclusions 
that : 

1.  The -dielectric  strength  of  pressboard  is  directly  proportional 
to  its  density  for  any  clase  of  raw  material.     (See  Fig.  2.) 

2.  The  porosity  and  ability  to  absorb  liquids  also  bears  a  direct 
relationship  to  density,  but  that  the  exact  nature  of  that  relation- 


strengthened  by  the  fact  that  under  normal  conditions 
cotton  rags  for  making  jnilp  cost,  aj)prosimately,  50  per 
cent,  more  than  jute  and  hemp  scrap.* 

Various  admixtures  of  jute  and  cotton  fibres  were  put 
through  the  mill  and  made  into  boards.  Based  on  the 
results  obtained  with  these  trial  mixtures  of  fibres,  a  final 


Fig.  4. — Photomickogeaph   of   Pure   Cotton  Pressboakh. 

■ship  is  dependent  on  the  finish   imparted   to   the  board,   and   the 
method  employed  to  obtain  the  denser  board.     It  was  also  observed 

that  the  jute  boards  were  the  most  absorbent  of  those  tested.     (See 

Fig.  3.) 

Study  of  Fibre  Structure. 

After  the  above  conclusions  had  been  reached,  micro- 
scopic photographs  of  the  cotton  and  jute  boards  were 
taken  to  study  the  fibre  structure  of  the  boards  after 
different  methods  of  manufacture  had  been  adopted. 
Figs.  4  and  5  show  characteristic  photographs  of  cotton 
and  jute  boards  respectively.     The  magnification  in  each 


Fig. 


-Photomickograph    of   Jute    Pressboard. 


fa:    . 

mixture  was  decided  upon  which  combined  the  maximum 
dielectric  strength  with  a  maximum  of  strength  and 
flexibility. 

"  Elephantide." 

B.  S.  (i-  W.  \Yhiteley  have  now  put  these  new  pressboards 
on  the  market  under  the  name  of  "  Elephantide."  The 
new  boards  are  made  in  two  di.stinct  grades : 

Elephantide  No.  2.  which  is  a  hard-pressed  unglazed  board  suit- 
able for  washers  and  general  use. 


Fig.  6. — Drying   Plant   at   the   Pool    Paper   Mills, 

case  is  60.  It  was  felt  that  if  the  strong  inter- 
laced structure  of  tie  cotton  board  (due  to  the 
long  bast  fibres  of  the  cotton)  could  be  blended  with  the 
close-knit  characteristics  of  the  jute  board  a  satisfactory 
insulating  board  would  result.     This  decision  was  further 


Fig.  7. — Calenders  at  the   Pool   Paper   Mills. 

Elephantide  Xo.  3,  which  is  a  more  porous  board,  having  a  lower 
density  and  consequently  a  lower  tensile  strength  and  a  lower 
dielectric  strength.       This  board  is  suitable  for  transformer  work 


*  Under  piesent  conditions  the  difference  in  price  of  these  two 
raw  materials  is  not  so  marked. 
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wliere  it  is  desired  to  use  the  material  for  immersion  in  oil  without 
previous  oil  boiling. 

Table  1  shows  tie  leading  characteristics  of  the  boards, 
made  by  Whiteley's,  including  the  Elephantide  Nos.  2 
and  3  boards. 


Tabic  \.— Results  of  Tests  on  Prissbotirds 
Vnglazcil. 
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Tensile  strength  in  tons 
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Percentage  absorption 

90  per 

83  per 

122  per 

90   per 

120  per 

by   weight   after   24 

cent. 

cent 

cent. 

cent. 

cent. 

hours  in  water. 

Jliiiinium  bend  on  J  in. 

Jin. 

fin. 

iin. 

I  in. 

Tifin- 

sample  after  24  hours 

radius. 

radius. 

radius. 

radius. 

radius. 

in  transformer  oil  at 

100  C.    without   sign 

of  cmck. 

The  development  of  insulating  pressboards  for  the 
electrical  trade,  with  the  coiresponding  development  of  the 
plant  at  the  Pool  Paper  Mills,  which  has  included  the 
purchasing  of  extensive  water  rights  on  the  River  Wharfe 
aJid  the  installation  of  hydraulic  turbinea  to  cope  with  the 
new  processes,  is  a  very  instructive  example  of  what  well- 
directed  industrial  research  can  accomplish,  particularly 
when  the  work  is  jointly  undertaken  by  the  manufacturer 
and  the  consumer  of  the  product  in  question.  In  this  con- 
nection a  special  experimental  beating  and  paper-making 
plant  is  being  installed  at  the  Pool  Paper  Mills  in  order 
that  further  jjroblems  connected  with  the  supply  of 
thoroughly  reliable  electrical  papers  may  be  carefully 
studied  without  interrupting  the  production  of  the  mills 
themselves.  The  drying-plant  and  calenders  at  the  Pool 
Paper  Mills  are  shown  in  Figs.  6.  and  7. 


Mr.   R.   A.   Chattock   on 
Electricity    Supply. 

The  addro.ss  of  Air.  i{.  A.  ('liattock  to  the  .Soi  in  Midlands 
Centre  of  the  I.E.E.  was  devoted  to  an  exposition  of  the  .schemo 
for  the  reorganisation  of  electricity  supply  in  the  South-West 
Midlands  District,  into  which  the  Electricity  Comiuissioners 
recently  held  an  enquiry.  After  giving  an  outline  of  the  present 
organisation  he  -said  the  difficulties  of  the  situation  led  the 
Birmingham  Corporation  and  the  Shropshire,  Worcestershire  and 
Staffordshire  Electric  Power  Coraimny  to  think  that,  in  riew  of 
their  great  electrical  jjrcjKjnderanco  in  the  district,  they  were  justified 
in  suggesting  that  the  control  of  generation  in  the  whole  of  the 
district  should  be  ])laccd  in  their  hands,  and  that  this  could  be 
effected  without  the  formation  of  a  Joint  Electricity  Autliority 
The  district  was  to  be  divided  into  two  sections,  tliat  section  within 
the  county  of  Warwick.shire  being  under  the  control  (as  far  as 
generation  is  concerned)  of  the  ( 'orjxDration,  and  the  remaining 
section  under  the  Power  Comjjany.  The  systems  of  the 
authorities  promoting  the  scheme  were  identical  as  regards 
frequency,  voltage,  &c.,  and  it  was  jtroposed  to  connect  their 
capital  stations  together  by  a  substantial  electrical  link.     There 


would  be  a  small  advi.sorv  committee,  composed  of  representatives 
of  the  two  bodies,  who  would  advise  upon  the  operatins;  time-tables 
of  the  undertakings  with  the  object  of  securing  an  ample  supply  of 
electricity  in  the  district,  the  best  load  factor  obtainable,  the 
conservation  of  fuel,  the  standardi.siition  of  systems.  The  advisory 
committee  would  make  recommendations  to  its  constituent 
authorities,  but  it  would  not  be  coniiictent  for  the  committee  to 
incur  any  capital  expenditure. 

Capital    Stations. 

It  was  proposed  to  retain  so  much  of  the  plant  in  the  existing 
generating  stations  as  was  sufficiently  economical  in  operation  and 
gradually  to  scrap  the  uneconomical  plant.  It  was  also  proposed 
ultimately  to  build  three  capital  stations  ;  the  first  of  these  had 
already  been  commenced  by  the  Corporation  at  NecheUs,  and 
would  have  an  ultimate  capacity  of  105  000  kW.  Plant  of  45  000  kW 
was  being  installed  and  the  balance  would  be  put  in  as  the  demand 
required  it.  A  station  of  about  similar  capacity  would  be  built 
at  Stourport  by  the  Power  Company,  and  would  be  connected 
to  the  Necholls  station  by  33 1)00  V  underground  trunk  cables. 
In  order  to  meet  further  developments,  a  large  site  had  been 
acquired  to  the  east  of  Birmingham  at  Hams  Hall,  where  a  station 
having  an  uJtiniate  capacity  of  300  000  kW  was  contemplated, 
and  that  would  also  be  linked  up  with  the  other  capital  stations. 
Provision  had  therefore  been  made  for  meeting  a  demand  of 
500  000  kW  and  upwards  in  the  district,  which  should  be  ample 
for  many  years.  Those  stations  would  be  equipped  with  large 
capacity  turbo-alternators  of  the  most  modern  construction.  Three- 
phase  current  would  be  generated  at  5  500  V  between  phases  and 
having  a  periodicity  of  25  cycles  per  second.  It  would  be  dis- 
tributed (1)  partly  at  the  pressure  of  generation  to  large  jxjwcr 
consumers  and  sub-stations  in  the  neighbourhood  of  each  generating 
station  ;  (2)  partly  at  a  pressure  of  33  000  V  to  outlying  centres 
where  it  would  be  transformed  down  again  to  a  convenient  voltage 
for  distribution  ;  and  (3)  partly  at  a  pressure  of  66  000  V  by 
overhead  transmission  lines  to  the  more  remote  portions  of  the 
district,  where  it  wotild  again  be  transformed  down  and  distributed 
in  detail. 

Economies   and    Demand. 

By  centralising  the  generation  of  electricity  in  that  way  and 
locating  the  stations  as  near  as  possible  to  the  bulk  of  the  demand, 
advantage  could  be  taken  of  the  very  low  cost  of  production  and 
the  cost  of  transmission  was  brought  to  a  minimum.  The  demand 
in  1920  was  92  650  kW  ;  in  1925  a  demand  of  150  000  kW  was 
expected,  and  in  1930  214  250  kW.  The  corresponding  outputs 
would  be  :  199'08  million  units  (load  factor,  24'6  per  cent.),  3599 
million  units  (load  factor,  27-5  per  cent.),  and  562'7  milMon  units 
(load  factor,  30'0  per  cent.)  The  estimate  was  exclusive  of  any 
demand  for  railway  traction,  wliich  might  well  reach  60  000  kW 
within  a  radius  of  50  miles  from  Birmingham.  The  thermal 
efficiencies  of  the  existing  stations  in  the  district  varied  betwecji 
5'5  per  cent,  for  the  smaller  stations  and  10'7  per  cent,  for  the 
larger  stations.  The  thermal  efficiency  of  the  new  capital  stations 
would  be  approximately  16'5  per  cent.  The  bulk  of  the  load  would 
be  dealt  with  in  the  latter,  whilst  the  older  stations  would  be 
utilised  to  meet  the  short  hour  peak  load  demand.  The  figures  for 
the  saving  of  coal  were  as  follows  ;  In  1925,  458  000  tons  would  be 
consumed,  showing  a  total  saving  of  118  200  tons;  and  in  1930, 
655  000  tons,  or  a  saving  of  256  700  tons.  The  cost  of  generation 
is  now  about  0'96d.  per  unit  ;  in  1925  it  would  be  about  0'44d.,  a 
reduction  of  54  per  cent  ;  and  in  1930  the  cost  would  be  about 
0'33d.  per  unit,  or  a  reduction  of  65.7  per  cent. 

Mr.  Chattock  concluded  his  address  by  giving  a  short  description 
of  the  leading  features  of  the  Neehells  station,  which  is  laid  out  for 
an  ultimate  capacity  of  105  000  kW,  comprising  seven  15  000  kW 
turbo-alternatoi-  sets.  Three  of  these  are  being  installed  at  present, 
and  the  first  one  should  be  available  early  in  1922.  The  boilers 
are  pressed  to  325  lb.  per  sq.  in.  and  the  total  temperature  of  the 
steam  is  700°F.  The  surface  condensers  are  designed  to  maintain 
a  vacuum  of  28  in.,  and  the  circulating  water  is  cooled  by  a  system 
of  wooden  coolingtoweis  erected  over  fcrro-concrete  reservoirs. 
The  switchgear  control  has  been  sectionalised  as  far  as  possible 
by  reactances,  chiefly  with  a  view  to  limiting  the  heavy  strains 
that  the  switches  are  called  upon  to  meet  when  emergencies  occur. 

Dictionary  of   Applied   Physics. 

The  "  Dictionary  of  Applied  Physics,"  which  Messrs. 
Macmillan  ha\^  arranged  to  publish  under  the  editorship  of  Sir 
Hichard  Glazebrook,  is  now  in  an  advanced  stage  of  preparation. 
Tho  work,  which  is  elaborately  illustrated,  will  appear  in  five  largo 
octavo  volumes,  containing  some  600  to  700  pages  each,  dealing 
respectively  with  :  (I.)  Mechanics— Engineering  and  Heat,  (II.) 
Electricity,  (III.)  Metrology,  Meteorology  and  Measuring  Appli- 
ances (IV.)  Metallurgy  and  Aeronautics,  and  (V.)  Optics,  Sound 
and  Radiology.  The  editor  has  secured  the  assistance  of  a  dis- 
tinguished body  of  contributors,  and  it  is  hoped  that  Vol.  1.  will 
be  published  in  the  early  part  of  1922. 
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A   Sensitive   Method   of   Determining   the  Frequency   and 
Amplitude   of  H.F.   Oscillations. 

By    JOHN    J.    DOWI.ING.    M.A..    F.Inst.P..   and    JOHN    J.    McHENRY.    M.Sc. 


For  certain  purposes  a  wavemeter  which  indicates  both  the 
frequencies  and  relative  intensities  of  the  oscillations  in 
H.F.  cii'cuits  is  required.  The  following  device  possesses  at 
once  the  merits  of  simplicity  and  great  sensitivity,  while  it 
involves  the  use  of  no  apparatus  of  an  unusual  type,  so  that  it 
can  be  readily  set  iij)  in  any  laboratory. 

The  principle  employed  is  perhaps  not  new,  but  does  not 
seem  to  have  received  much  attention.  It  was  employed  by 
ODe  of  us  for  another  purpose,*  and  has  since  been  used  in 
several  other  applications. 

Circuit    Arrangements. 

A  wavemeter  circuit  of  the  usual  type,  consisting  of  an 
inductance  {L)  and  capacity  (C),  either  or  both  being  variable, 
is  shown  on  the  left  of  the  diagram.  The  terminals  of  C  are 
connected  to  the  grid  and  filament  of  the  valve.  The  valve 
should  be  operated  close  to  the  lower  bend  of  its  characteristic 
and  it  may  be  necessary  to  bring  the  grid  to  a  suitable  negative 
potential  by  a  few  cells  (P). 

The  indicating  device  is  an  ordinary  d.c.  aperiodic  galvano- 
meter G,  in  parallel  with  which  the  "  zero-shunt  "  device  [E,R) 
is  introduced  in  the  anode  circuit.  This  "  zero-shunt  "  has 
the  following  property. 

Suppose  that  the  anode  current  has  a  valve  I  (sa}-  1  mA), 

E 

and   that  R   is  adjusted   so   that   ■^=1-      There    will    then 

H 

be  no  current  through  G.    But  if  7  increase  (or  decrease)  hij  an 

n 

amount  i.  there  will  then  be  a  current  =; i  through  G  ;  a  being 

R+g  n       'y        & 

galvanometer  resistance.  The  "  zero-shunt  "  therefore  enables 
a  galvanometer  of  great  sensitiveness  to  be  employed  to  detect 
minute  variations  of  the  anode  current. 

Anode    Current    and    Grid    Potential. 

It  was  found  (loc.  cit.)  that  the  relation  between  the  anode 
current  and  the  appliecl  alternating  grid  potential,  although 
not  linear,  is  appreciably  so  over  small  ranges.  As  long  as  we 
are  employing  a  sensitive  galvanometer  we  may^  regard  its 


deflections  as  proportional  to   the   alternating  p.d.  (t)  set  up 
across  C  due  to  the  oscillations  induced  in  the  circuit  LC. 
When  the  wavemeter  is  adjusted  to  resonance,  we  have  ; 


E 

■  iTTH.RC' 


^^        E 
U        '     R 


v/? 


Where  E  is  the  amplitude  and  n  the  frequency  of  the  e.m.f. 
due  to  the  coupling  (loose)  between  the  wavemeter  and  the 
tested  circuit ;  wlJle  R  is  the  resistance  of  the  circuit  LC. 

It  is  clear  that  the  galvanometer  maximum  is  proisortional 

to  «  if  X  is  constant,  and  to  -  if  C  is  constant.     This  has  to  be 
n 

taken  into  account  in  comparing  the  amplitudes  {E)  of  oscilla- 

*  Dowling  :  "  Sensitive  Method  for  Capacity  Measiuvmcnt."  Proc. 
l!oj'.  Dub.  Soc.     XVI.  17.     Feb.  I'Jil. 


tions  of  different  frequencies  in  a  circuit  at  a  fixed  distance 
from  the  wavemeter.  Subject  to  this  consideration  the 
maximum  galvanometer  deflection,  besides  indicating  the 
resonance  point  also  measures  the  strength  of  the  oscillation. 

Testing   Too    Close    Couplings. 

An  interesting  property  of  the  instrument  is  that  its  readings 
show  when  the  coupling  between  the  wavemeter  and  the 
tested  circuit  is  too  close.  The  curves  (Fig.  2)  illustrate  this 
condition.  The  heavy  line  represents  the  wavemeter  reading  ; 
the  dotted  line  the  variation  of  the  plate  current  in  the  tested 
circuit.  Owing  to  close  coupling  the  wavemeter  circuit  reacts 
on    the    oscillating   circuit    and    shows   in    consequence   two 
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maxmia  which  of  course  are  not  characteristic  of  the  oscillation 
circuit  operating  freely.  On  moving  back  the  wavemeter 
these  two  maxima  coalesce  and  the  resultant  single  maximum 
is  much  sharper  ;  at  the  same  time  the  dotted  curve  ceases  to 
show  an  appreciable  dip. 

We  may  remark  that  the  galvanometer  had  to  be  heavily 
shunted  in  the  above  exiJeriment ;  with  looser  coupling  little 
or  no  shunting  would  be  employed. 

AVe  trust  that  other  workers  may  find  a  use  for  this  ajiparatus. 
As  an  indication  of  its  sensitiveness  we  may  state  that  at 
several  metres  away  from  a  valve  circuit  oscillating  with  only 
20  volts  on  the  plate,  deflections  of  from  50  to  100 
galvanometer  divisions  were  obtained. 


The   Imperial   Wireless   Chain. 

Ever  since  the  Imperial  Conference  in  tlie  summer  there  have  been 
a  number  of  notices  in  the  Press  regarding  the  .scheme  for  the  provi- 
sion of  an  Imperial  wireless  system.  Though  some  of  these  para- 
graphs contained  a  certain  basis  of  fact,  the  majority  of  them  have 
been  pure  guesswork.  In  regard  to  the  latest  of  these  statements 
(in  an  issue  of  the  "  Westminster  Gazette  ")  that  the  scheme  for 
the  Imperial  wireless  chain  had  collapsed,  the  Poetmaster-General 
announces  that  it  is  devoid  of  foundation.  The  scheme  was  approved 
by  the  Government  and  was  endorsed  by  a  Committee  of  the  Imperial 
Conference  in  the  following  resolution  ; — "  It  is  agreed  that  H.M.'s 
Government  should  take  stej^s  for  the  erection  of  the  remaining 
stati(ms  for  which  they  are  responsible  as  soon  as  the  stations  are 
designed  ;  that  the  Governments  of  Australia,  the  Union  of  South 
Africa,  and  India  should  take  similar  action  so  far  as  necessary,  and 
that  the  Governments  of  Canada  and  New  Zealand  should  also 
co-operate. ' ' 

The  scheme  was  accepted  by  the  Prime  Minister  of  the  Common- 
wealth, subject  to  giving  full  freedom  to  Auetralia  to  decide  the 
method  of  co-operation.  No  change  in  the  policy  of  the  Government 
has  since  taken  place.  The  first  two  stations  in  the  Imperial  chain 
(Leafield  and  Cairo)  will  be  working  by  the  end  of  this  year,  and  a 
commission  of  e.\p6rts  has  been  engaged  in  designing  the  remaining 
stations.  Their  report  is  e.xpected  within  a  few  weeks,  and  on  ite 
receipt  the  construction  of  the  stations  will  be  proceeded  with  as 
quickly  as  possible. 
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Telephone   Line   Work   in   the   United   States,' 


By    K.    S.     BYNG. 


After  the  author's  return  from  a  recent  visit  to  the  I'nited  States 
of  America,  it  was  suggested  that  a  description  of  the  methods  of 
telephone  lino  construction  adopted  in  the  United  States  would 
prove  of  interest  to  British  telephone  engineers.  In  America,  the 
iiome  of  the  telephone,  its  |xissil>ilities  «ere  quickly  rt|)prcciatc(l 
and  expert  skill  was  bestowed  upon  its  scientific  devclo])mvnt  from 
its  inception.  Progress  has  accordingly  liccn  rapid  in  the  I'nited 
States,  which  now  contains  about  70  per  cent,  of  the  telephones 
of  the  world.  Work  has  been  carried  on  in  new  and  developing 
cities  and  among  people  who  regarded  the  telephone  not  as  a 
luxury  but  as  a  business  necessity. 

Organisation   of  "  Bell "    System. 

Tlie  American  Telephone  and  Telegraph  Company  (the  "  A.  T.  & 
T.  Co.")  and  its  associated  companies,  constituting  the  Bell  System, 
control  approximately  12()(10tM>  telephone  stations.  In  addition, 
there  are  about  OM  000  stations  owned  by  independent  comjianie^. 
Each  company  has  its  local  organisjvtion,  generally  divided 
into  (1)  engineering,  (2)  plant,  (.'5)  traffic,  and  (-4)  commercial 
divisions. 

In  the  original  Paper  the  author  summarises  the  work  of  the 
divisions  in  detail.  The  Engineering  Department  deals  ■with 
technical  standards,  prepares  exchange  plans,  specifications  and 
estimates,  recommends  sites  for  buildings,  reviews  plans  for  exten- 
sions, &c.  The  I'lant  Department  deals  with  outside  plant  exten- 
sions, keeps  plant  records,  obtains  rights  of  way,  deals  -n-ith  con- 
struction of  line  and  station  plant,  undertakes  maintenance  and 
orders  and  distributes  material  and  supplies.  The  Traffic  Depart- 
ment recommends  all  additional  central  office  equipment  and 
trunk  and  toll  circuits,  handles  traffic  and  obtains  data  thereon, 
supervises  training  of  operators,  &c.  The  Commercial  Department 
deals  with  such  matters  as  determination  of  local  rates  and 
areas,  compilation,  publication,  and  distribution  of  directories, 
publicity  and  advertising,  commercial  relations  with  connecting 
enterprises,  canvassing  and  collecting,  &c.  Each  associated 
company  furnishes  the  exchange  service  for  the  towns  and  cities 
in  its  area  and  provides  trunk  lines  within  the  territory.  Long 
distance  trrlnks  between  towns  in  different  areas  are  furnished  by 
the  Long  Lines  Department  of  the  A.  T.  &  T.  Co.  The  latter 
constitutes  the  central  controlling  organisation  for  the  whole 
Bell  system.  Besides  the  technical  department  of  the  central 
organisation,  the  engineering  staff  of  the  Western  Electric  Company 
develoj)S  new  devices  and  carries  out  laboratory  investigations 
and  tests.  This  company  manufactures  all  apparatus  and  acts  as 
purchaser  for  auxiliary  supplies. 

Development    Studies. 

In  the  next  section  of  the  Paper  the  author  proceeds  to  review 
development  studies,  which  are  naturally  important  with  a  view 
to  future  progress  of  a  telephone  system.  The  "  commercial 
survey  "  involves  an  analysis  of  existing  telephone  subscribers 
and  the  preparation  of  ordnance  maps  of  the  town  and  its  various 
di\Tsions  classified  according  to  the  nature  of  the  demands  for 
.service.  Local  characteristics  as  revealed  by  census  data  are  also- 
studied,  with  a  view  to  forecasting  growth  in  the  next  twenty 
years.  Next  the  design  and  lay-out  of  plant  is  considered  over  a 
period  of  fifteen  to  twenty  years.  The  actual  type  of  plant  is  based 
largelj-  on  considerations  of  economy,  but  the  degree  of  .safety  and 
quality  of  service  aimed  at  must  be  taken  into  account.  Sub- 
scribers' cables  arc  divided  into  "  main  "  and  "  distribution."  In 
all  cases  a  colour-code  is  adopted,  paper  distinctive  colour- 
combinations  being  u.sed  for  various  groups.  A-s  regards  sheathing, 
an  alloy  of  97  per  cent,  lead  and  3  per  cent,  tin  has  requisite  strength, 
but  in  view  of  the  increasing  price  of  tin  99  per  cent,  lead  and 
1  per  cent,  antimony  was  eventually  adopted. 

Ever  since  the  days  of  overloaded  0]K'n-wire  routes  the  advantages 
of  the  aerial  cable  under  certain  conditions  have  been  realised,  but 
it  was  at  one  lime  considere<l  to  be  a  transition  stage  between  open 
wire  and  underground  construction,  (jwing  to  ring  cuts,  crystal- 
lisation of  the  lead  sheath  at  poles,  and  other  defects,  it  was  deemed 
advi.sable  in  many  cases  to  place  important  long-distance  cables 
underground  in  order  to  ensure  continuity  of  .service.  However, 
the  defects  mentionotl  were  gradually  eliminated  and  it  is  now  settled 
IX)licy,  where  local  conditions  permit,  to  run  all  long-distance 
cables  aerially.  « 

EnitinccrioiS   and    Construction. 

The  next  section  of  the  Pajjcr  is  devoted  to  engineering  and 
constructional  details.  The  author  describes  the  poles,  at  present 
invariably  of  wood,  and  usually  creosotcd,  as  this  increases  the 
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life  by  five  to  fifteen  years.  Telephone  routes  usually  follow  public 
highways,  but  short  cuts  across  country  are  adopted,  when  rights 
can  be  economically  obtained  ;  a  lump  sum  per  pole  is  preferred 
to  annual  rental  per  pole.  Poles  range  from  30  to  3.^  ft.  high  for 
main  routes,  and  25  ft.  for  rural  lines,  and  are  spaced  from  101)  to 
l,iO  ft.  apart.  Details  are  given  in  the  original  paper  of  types  of 
arms,  brackets,  staying,  &c.  Glass  insulators  are  best  suited  to 
American  conditions,  double  petticoat  types  being  used  in  running 
or  transferring  all  loaded  circuits  and  for  unloaded  circuits  exceeding 
loo  miles  in  length.  For  toll  lines  \o.  8  B.W.G.  or  No.  12  B.W.G. 
is  used.  Galvanised  wire  is  used  in  certain  cases,  but  iron  wire 
will  not  last  more  than  eight  years  in  a  moist  or  smoky  atmosphere, 
and  copper  wire  is  used  in  the  majority  of  open  air  installations  in 
the  Eastern  States.  On  a  long-distance  lino  practically  every  pair 
of  physical  circuits  is  used  to  obtain  a  third  or  phantom  circuit 
by  installing  repeating  coils  at  terminating  ends.  A  further  step 
is  the  use  of  each  of  the  four  wires  forming  a  group,  separately 
composited  for  telegraph  operation.  By  applying  "  carrier " 
cutrents  each  pair-  of  wires  may  be  used  for  simultaneous  telephone  or 
telegraph  circuits.  For  long  distance  lines  a  system  of  transposition 
is  adopted  with  a  view  to  eliminating  electrical  interference  ; 
measures  for  suppressing  inconvenient  higher  harmonics  are 
frequently  suggested  to  supply  companies.  The  standard  numbering 
of  wires  on  a  pole  route  of  two  ten  wire  arms  is  illustrated  in  the 
original  Paper  and  tj^ical  pole  fittings,  stay  rods,  &c.,  are  also 
shown.  Prior  to  the  introduction  of  repeaters  long  distance  lines 
were  loaded  in  many  cases,  but  in  the  case  of  No.  8  wire  circuits, 
^vires  have  now  been  unloaded.  In  smaller  sizes  of  wire,  however, 
loading  coils  are  still  needed  and  are  fitted  in  conjunction  with 
repeaters. 

Aerial    Routes. 

The  author  next  devotes  attention  to  aerial  routes.  Cable  con- 
taining small  gauge  No.  22  B.  &  S.  conductors  are  supplied  in  two 
tj^pes — for  aerial  and  underground  use.  The  sheath  is  the  same  in 
both  eases,  but  the  dielectric  strength  of  the  aerial  type  is  greater. 
Sheaths  containing  conductors  of  2o  lb.  or  heavier  are  identical.  In 
the  original  Paper  methods  of  suspension  are  illustrated,  and  the 
author  also  describes  methods  of  stiand  jointing,  fixing  metal 
cable  rings  (now  a  round  section  steel  ring),  and  devices  for  clamping 
and  erection. 

Advantages  of   Aerial   Cables. 

The  following  summary  of  advantages  claimed  for  aerial  toll 
cables  is  of  interest  : 

(1)  The  initial  investment  for  aerial  cable  in  place  is  less  than 
for  similar  cable  placed  underground,  where  both  pole  route  and 
underground  route  are  specially  constructed.  The  annual  cost  of 
aerial  cable  is  .also  smaller. 

(2)  ^Vhere  the  ultimate  traffic  is  uncertain,  there  is  less  risk  in 
the  smaller  investment.  This  applies  also  to  the  factor  of  obsoles- 
cence. 

(3)  The  work  of  installation  can  be  completed  much  more  rapidly, 
hence  there  is  an  earlier  return  on  the  investment  and  earlier 
service  for  the  public. 

(■4)  Aerial  cable  may  be  erected  over  rocky  or  mountainous 
country  where  underground  construction  is  impracticable. 

(5)  A  more  direct  route  which  may  frequently  be  followed  aerially, 
leading  to  reduction  in  cost  and  lower  transmission  losses. 

(G)  Short  river  and  canal  crossings  can  be  negotiated  more  easily 
by  aerial  than  by  submarine  cable. 

(7)  Although  thero  is  a  greater  possibility  of  faults  with  aerial 
cable,  repairs  can  be  effected  more  readily,  the  cable  being  readily 
accessible  ;  service  is  therefore  quickly  restored.  Further,  under- 
ground cable  is  more  liable  to  total  breakdown  from  the  flooding 
of  ducts  or  manholes,  due  to  defects  in  plumbing  and  other  causes, 
than  is  aerial  cable. 

(8)  Aerial  cable  is  always  open  to  inspection,  and  breakdo^\^ls 
due  to  street  operations  are  avoided.  When  roadways  are  being 
re-made,  raised,  or  lowered,  an  aerial  cable  route  may  easily  be 
diverted. 

(9)  There  is  practically  no  risk  of  electrolysis. 

(10)  During  winter,  underground  cable  is  liable  to  be  crushed 
within  the  ducts  by  the  freezing  of  water.  Aerial  cable  is  exposed  to 
no  such  danger. 

The  chief  drawbacks  to  the  use  of  aerial  cable  are  : — 

(1)  The  line  may  be  objected  to  on  ajsthetic  grounds.  If,  how- 
ever, the  construction  work  is  carried  out  in  a  proi)er  manner,  a 
IK)le  route  carrying  cable  only  is  perhaps  less  objectionable  than 
a  heavy  route  of  open  wires. 

(2)  Ring  cuts  and  crystallisation  of  the  lead  sheath  (due  to 
expansion  and  contraction  of  the  cables)  may  occur,  but  can  now 
be  largely  avoided. 
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(3)  Injuries  caused  by  malicious  damage — linesmen's  spurs, 
beetles  and  squirrels,  &c.,  have  been  mentioned,  but  in  practice 
very  few  breakdowns  are  due  to  these  causes. 

(4)  On  account  of  the  prevalence  of  wood  buildings  there  is  o, 
possibility  of  damage  to  aerial  cable  by  fire.  This  danger  is  mini- 
mised by  skirting  the  villages  and  by  underground  "  dips  "  through 
towns. 

Ss  (5)  Damage  from  blizzards  has  been  feared,  but  during  recent 
years  it  has  been  found  that  where  only  cables  are  carried  the 
route  is  practically  immune  fiom  storm  damage.  The  calculated 
strength  of  a  new  route  is  such  that  with  i  in.  of  ice  on  the  suspension 
strands  and  cables,  and  a  70-lb.  wind  pressure,  there  is  a  factor  of 
safety  of  4'7.  After  nineteen  years'  life,  with  a  loss  of  -J  in.  per 
year  "in  the  cu'cumference  of  the  pole,  the  factor  of  safety  would 
still  be  2-0. 

In  general  it  is  claimed  that  the  stability  of  an  aeriol  cable  route 
is  assured  by  the  precautions  taken  during  installation.  The  chief 
points  to  be  observed  in  planning  such  a  route  are  :  Short  spans, 
extra-stout  short  poles,  removal  of  trees  immediately  adjacent  to 
route,  suspension  strand  at  correct  tension,  the  right  class  of  ring 
at  short,  equal  distances  apart,  marline  ties  to  prevent  crystallisation 
and  ring  cuts,  and  grade  clamps  to  avoid  creeping.  By  the  adoption 
of  these  measxires  many  of  the  past  weaknesses  of  aerial  cable  have 
been  eliminated. 

Conduit   Routes. 

In  dealing  with  conduit  routes  the  author  describes  types  of 
conduits  of  vitrified  clay,  creosoted  wood,  and  iron  and  steel. 
Creosoted  wood  is  often  used,  but  if  ipore  than  four  to  sis  ways 
are  needed  vitrified  clay  is  preferable.  Metal  conduits  are  used 
only  for  the  lateral  or  "  riser  "  at  distribution  points  where  their 
use  is  unavoidable  in  avoiding  obstructions.  Among  other  classes 
of  conduit  fibre-tubing  is  mentioned,  but  as  an  alternative  duct  is 
considered  less  satisfactory  than  the  methods  mentioned  above. 
Concrete  duets  have  not  proved  successful  owing  to  increased 
friction  during  the  cable  installation  and  prejudicial  alkahne 
etiects  on  the  lead  sheath.  Manholes  were  formerly  made  of 
brick,  but  are  now  composed  of  concrete.  Typical  constructions 
are  illustrated  in  the  original  Paper. 

Labour-Saving   Devices. 

For  the  installation  of  cables  in  ducts  a  motor  truck  fitted  with 
a  power-driven  winch  is  used  by  telephone  companies.  In  city 
work  a  small  petrol-diiven  engine  is  used  for  drawing  out  the  galva- 
nised wire.  Thick  motor  oil  or  graphite  grease  is  used  as  a  lubricant 
for  the  cable  during  installation.  But  no  lubricant  constitutes 
an  effective  preservative  against  chemical  or  electrolytic  action. 

Jointing. 

The  author  also  illustrates  the  lay-out  of  cables  in  the  exchange 
cable  vault,  and  an  account  is  given  of  methods  of  jointing  adopted 
in  American  telephone  pr-actice.  All  jointers  are  also  fully  qualified 
plumbers.  It  is  interesting  to  observe  that  as  a  result  of  various 
labour-saving  deWces  in  jointing  and  plumbing  it  is  possible  to 
deal  with  over  100  pairs  an  hour  on  a  subscriber's  cable,  and  the 
more  experienced  men  can  even  deal  with  as  many  as  150  pairs  an 
hour.  Thus  it  is  often  possible  to  complete  a  600  pair  10-lb. 
cable  joint  in  an  eight-hour  day.  The  chief  features  of  the  process 
are  the  use  of  either  a  "  crank-handle  "  or  "  organ  barrel  "  twist, 
while  in  making  a  stub-joint  the  wires  from  the  two  main  cables 
and  the  wire  of  the  stub  cable  are  twisted  together  in  one  joint, 
known  as  a  "  bridge  splice."  Woven  cotton  sleeves  are  used  in 
preference  to  paper  for  insulating  wire  joints.  After  the  joint  is 
made  and  boiled  out,  it  is  bound  with  4-in.  muslin  strip  prior  to 
plumbing.  The  cleaned  portion  of  the  lead  sleeve  and  sheath  is 
covered  with  stearine  wliich  acts  as  a  flux  for  plumbers'  metal. 
The  maximum  length  of  sleeve  is  20  in.  In  general  the  maximum 
number  of  cables  entering  a  wipe  is  two.  Complicated  plumbing 
is  avoided  by  the  use  of  stub-cables.  Electric  lamps  fed  by  portable 
accumulators  are  exclusively  used  for  illumination  in  manholes. 
Y-joints  are  filled  with  jjaraflin  wax  after  making  as  an  additional 
safeguard  against  moisture,  but  straight  joints  are  not  so  treated. 
The  method  of  jointing  in  loading  coils  by  means  of  a  "  balloon 
joint  "  is  also  described. 

No  attempt  is  made  to  remedy  insulation  breakdown  by  desic- 
cation, either  by  dry  air  or  CO;.  There  is  no  reason  why  faults 
should  develop  between  one  joint  and  another  apart  from  rare 
cases  of  mechanical  injury  or  corrosive  action.  Such  a  breakdown 
would  probably  involve  complete  replacement  of  the  cable,  except 
in  the  case  of  a  purely  local  fault,  when  the  section  could  be  boiled 
out  with  paraffin  wax.  Cables  are  so  carefully  racked  when  placed 
in  manholes  that  there  is  little  risk  of  injury  to  joints. 

The  differences  between  the  various  types  of  joints  used  in  America 
are  briefly  summarised  as  follows  : — 

(1)  The  boiled-out  joint  is  not  solid.  Wax  at  the  temperature 
.specified  is  run  through  the  open  joint  Uke  water,  merely  to  avoid 
low  insulation.     The  quantity  of  wax  remaining  in  the  joint  is 


small,  and  free  passage  of  aii-  is  not  impeded  if  a  pressure-test  is 
at  any  time  required. 

(2)  A  Y  joint  filled  with  wax  is  also  not  solid  in  the  true  sense  of 
the  word.  Piobably  a  sustained  pressure-test  cotild  not  be  made, 
but  the  joint  serves  as  a  fairly  effective  block  to  passage  of  air 
and,  if  the  plumbing  were  defective,  water  would  take  an  appre- 
ciable time  to  penetrate  into  the  cable. 

(.3)  The  pot-heads  formerly  used  for  terminating  paper-insulated 
lead-covered  cable  in  some  of  the  cable  terminal  boxes  are  practically 
solid,  as  a  black  insulating  compound  is  used,  with  the.object  of 
preventing  moisture  creeping  along  the  rubber  leads  to  the  paper 
cable. 

(4)  In  submarine  cable  work,  where  paper-insulated  cables  are 
used,  joints  are  required  which  will  ahsolutehj  prevent  moisture 
getting  to  the  cable.  Such  joints  are  made  on  a  principle  entirely 
different  fi'om  that  of  merely  filling  with  compound,  even  under 
pressure,  as  there  is  always  the  possibility  of  water  penetrating 
the  cable  owing  to  the  contraction  of  the  compound. 

House    Cabling    Methods. 

In  a  further  section  of  the  Paper  dehails  of  methods  pursued  in 
house-cabling  are  given.  It  is  interesting  to  observe  that  prac- 
tically every  room  (in  some  cases  as  many  as  2  500)  in  hotels  is 
fitted  with  a  telephone.  The  private  service  is  handled  by  a  special 
switchboard,  from  which  all  circuits  (except  junction  lines)  radiate. 
Installations  in  hotels  are  broadly  similar  in  plan,  though  two 
di.stinct  types  of  distribution  are  in  vogue.  In  large  office  buildings, 
however,  arrangements  vary  considerably.  Some  recjuire  many 
out-going  lines  viith  little  or  no  internal  service,  others  demand 
branch  exchanges  with  a  large  number  of  internal  extension  lines. 
Flexibility  is  usually  attained  by  providing  a  distribution  case  or 
cross-connecting  frame  at  some  convenient  point,  usually  in  the 
basement.  In  one  large  New  York  building,  containing  about 
one  million  square  feet  of  area,  four  main  cables,  each  of  9l)0  pairs, 
are  brought  in  iuna  a  neighbouring  exchange  ;  approximately 
600  pairs  in  each  cable  are  taken  to  riser  cables  direct  ;  the  remaining 
300  pairs  are  taken  to  the  connecting  frame  resembling  the  inter- 
mediate distributing  frame  on  a  large  telephone  exchange. 

Attention  is  drawn  to  the  advantages  of  the  American  "  block 
system  "  from  a  distribution  standpoint,  and  this  system  is  adopted 
where  telephone  density  is  not  sufficient  to  "justify  internal  house 
cabling  schemes. 

"  Drop-wiring  "  for  distributing  from  pole  routes  to  subscribers' 
premises  plays  an  important  point  in  distribution.  The  standard 
method  of  distribution  is  to  erect  short  poles  (20  to  24  ft.)  in  alleys 
within  blocks  or  on  the  roadways.  From  these  poles  covered  drop- 
wires  are  run  to  consumers'  areas. 

In  "  thin  "  areas,  where  the  telephone  densitj^  does  not  justify 
external  or  internal  block  cabling  and  wiring,  a  carefully-designed 
aerial  cable  system,  liberally  provided  with  cable  terminals,  forms 
an  economical  system  of  distribution.  Plant  of  this  type  is  neat  and 
inconsjjicuous,  and  does  not  raise  any  objection  on  aesthetic  grounds, 
hence  the  necessity  for  underground  work  may  remain  dormant  for 
many  years.  Formerly  cables  were  tapped  as  Uttle  as  possible, 
but  to-daj^  there  is  nothing  to  be  feared  from  a  multiplicity  of  cable 
terminals,  which  makes  possible  a  system  of  covered  drop-wire 
distribution. 

The  terminal  is  a  vital  part  of  the  distribution  system  ;  and  lias 
been  carefully  and  substantially  designed.  Speaking  generally, 
a  terminal  is  used  if  300  ft.  of  drop-wire  will  thereby  be  saved. 
Hence,  if  it  is  expected  that  three  subscribers'  lines.  wiD  radiate 
from  each  pole,  a  terminal  is  fitted  initially  on  each  pole,  or  at 
least  on  each  alternate  pole.  In  addition  to  the  factor  of  amiual 
cost,  the  number  of  men  engaged  and  the  time  spent  on  installing 
the  subscribers'  lines  is  reduced  by  the  generous  provision  of 
terminals. 

Advantages  of  i  Drop  Wiring. 

The  advantages  claimed  for  this  drop-mring  method  of  distri- 
bution may  be  briefly  summarised  : — 

(1)  Short  poles  may  be  used,  as  foliage  and  other  obstructions 
do  not  affect  covered  drop-wires  in  the  same  way  as  they  would 
open  wires. 

(2)  Pole  arms  are  not  required,  and  the  system  of  brackets  and 
insulators  involves  the  minimum  of  material. 

(3)  There  is  less  danger  of  contact  with  high-tension  wires. 

(4)  Short-circuits  and  contacts  are  avoided,  and  therefore  main- 
tenance costs  and  interruptions  to  service  are  reduced. 

(5)  The  subscriber's  loop  between  the  terminal  and  the  sub- 
scriber's premises  is  free  from  joints. 

(6)  The  possibility  of  "  humming  "  is  lessened. 

(7)  Induction  effects  are  reduced,  as  the  wires  are  perfectly 
transposed. 

(8)  Telephone  service  can  be  supplied  at  short  notice. 

(9)  The  cost  of  running  individual  circuits  after  the  main  scheme 
has  been  completed  is  small. 

In  regard  to  (4)  it  might  be  mentioned  that  the  last  span  of  open 
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«irc  is  always  a  source  of  many  faults  ;  in  fact,  it  lias  invariably 
more  than  a  proportionate  number  of  faults. 

Motor  transjKirt  is  more  used  on  telephone  work  in  America 
than  in  England  because  (a)  initial  costs  of  trucks  and  cars  are  less, 
('')  i^etfol  is  retailed  at  about  one-third  the  British  price,  (e)  greater 
distances  have  to  be  covered,  ((/)  construction  and  maiiitenanee 
h:inds  are  paid  at  very  liigh  rates,  (e)  it  is  difficult  to  obtain  con- 
venient accommodation  in  country  districts.  Three-ton  trucks  are 
I'ommonly  used  for  conveying  small  bodies  of  workmen  and 
materials.  Each  gang  foreman,  controlling  Id  to  20  men,  is  usually 
.supplied  with  a  two-seater  car  and  motor-cycles  are  used  to  a  limited 
extent  for  maintenance  work.  The  truck  used  by  an  overhead 
construction  gang  is  fitted  up  as  a  travelling  store-room.  The 
great  use  mado  of  motor  transport  has  led  to  the  maintenance  by 
telephone  companies  of  large  garages  and  a  special  stall  of  men 
dealing  with  repairs.  Thus  the  New  York  Telephone  Company 
has  a  fleet  of  over  I  (M.KI  vehicles  and  a  staff  of  25'.)  men  engaged 
on  maintenance  and  repairs.  The  expense,  however,  is  considered 
fidly  justified  by  the  resulting  improvement  in  efficiency. 

The  high  wages  usual  in  the  United  States  have  also  led  to  the 
adoption  of  many  labour-saving  appliances.  Amongst  these  are 
e.vcavating  machines  for  trench  work,  back-fillers  (a  modified  form 
of  farmer's  plough  for  pushing  the  ground  back  into  the  trench  for 
ramming),  tamping  machines  (a  substitute  for  hand-ramming), 
concrete  mixers,  pole  erectors,  air-driven  drilling  machines,  &c. 

The    Importance    of   Maintenance. 

In  American  practice  maintenance  plays  a  most  important 
part  and,  under  pre-war  conditions,  the  time  taken  for  clearing 
faults  for  large  cities  was  reduced  to  an  average  of  about  two  hours 
per  fault.  This  was  made  possible  by  the  concentration  of  all 
testing  and  localising  apparatus  in  one  central  office.  Thus,  in 
New  York,  one  central  office  does  all  the  testing  for  twenty  exchanges. 


embracing  about  260  000  stations,  just  as  if  the  testing  apparatus 
were  installed  in  the  apparatus  room  of  each.  Breakdowns  of 
telephone  line  owing  to  heavy  sleet  storms  are  being  reduced  by 
the  extended  use  of  cable  instead  of  open  wire,  but  there  is  little 
danger  of  an  overhead  route  being  brought  down  when  carrying 
cable.  As  it  is  not  customary  to  impose  pressure-tests  on  com- 
pleted cable  works,  or  to  u.se  desiccators  for  raising  low  cable  insu- 
lation, it  might  be  expected  that  the  miintenanco  of  underground 
cables  would  suffer.  In  practice,  however,  this  is  not  the  case. 
High  Quality  and  Rapid  Output. 
In  conclusion,  there  is  one  feature  which  might  be  emphasised 
in  connection  with  telephone  construction  work  in  the  States. 
When  the  speed  at  which  the  work  is  carried  out  was  first  realised 
it  \xas  imagined  that  the  quality  of  the  work  would  necessarily 
suffer.  However,  that  was  not  so.  There  are  several  rea.sona 
for  this  unexpected  combination  of  high  quality  and  rapid  output- 
The  ready  acceptance  of  machinery  and  labour-saving  de%-ices  by 
the  working  man,  and  the  fact  that  they  have  Ix-en  used  to  their 
full  capacity,  have  been  conducive  to  high  efficiency.  Trade- 
unionism  exists  to  some  extent,  but  there  is  no  desire  to  hamper 
output.  The  men  readily  accept  any  suggestion  for  speeding  up 
the  work,  as  they  believe  it  will  be  to  their  advantage  to  reduce 
costs.  In  consequence  it  has  been  po.ssible  to  place  the  majority 
of  telephone  workmen  on  the  staff  of  the  various  companies  rather 
than  on  an  hourly  basis.  They  receive  a  good  weekly  wage  and 
enjoy  privileges  in  regard  to  holida3-s,  sickness,  pensions,  &c., 
which  attract  a  good  class  of  man.  Another  important  point  is  the 
prospect  of  promotion  to  the  higher  grades  for  all  ranks.  It  is  a 
fact  that  any  position  in  the  Bell  system  is  open  to  anyone  who 
becomes  qualified  for  it.  Amongst  the  jointers  are  men  who  have- 
graduated  in  a  university  :  they  have  started  at  the  bottom,  but 
are  not  content  to  remain  there.  The  actual  hours  worked  are  not 
long,  but  while  the  men  are  on  dutv  they  work  hard  and  well. 


FURTHER    DEVELOPMENTS    IN    RAILWAY 
ELECTRIFICATION. 

Details   of   an    Extended    Suburban    and    Main    Line   Scheme. 

It  has  for  some  time  been  common  knowledge  that  Sir  Philip  of  141  single-track  miles  in  addition  to  the  70  single-track  miles 

Dawson,  M.P.,  and  the  officials  of  the  Ixindon,  Brighton  and  South  ah-eady  equipped  and  in  use.     Up  to  the  outbreak  of  war,  and 

Coast  Railway  have  been  carefully  considering  the  jxissibilities  of  during  its  earlier  stages,  42  single-track  miles  were  equipped  \\\Xh. 

extending  electric  working  on  that  system,  not  only  in  the  outer  overhead  line,  but,  due  to  increasing  difficulties  in  obtaining  labour 

London  suburban  area,  but  as  far  afield  as    Brighton,  Eastbourne  and  materials  and  the  impossibility  of  securing  rolling-stock  and 

and  \Aorthing.     It  has  also  been  known  that  this  investigation  has  train  equipments,  the  additional  lines  had  not  been  completed  and 

sho\m  the  great  advantages,  from  every  point  of  view,  of  under-  brought  into  use  before  the  present  conditions  rendered  progiess 

taking  a  comprehensive  scheme  of  electrification,  and  that   as  a  impossible  without  readjustment  of  the  financial  position.     Schemes 

result  a  reiwrt  was  submitted  some  months  ago  to  the  Jlinistry  of  were  also  in  active  preparation  before  the  war  for  the  electrification 

Transport.     Particulars    of   this   report,    which    contains   a    large  of  the  main  lines  to  Brighton,  Eastbourne  and  Worthing, 

amount  of  useful  data  based  not  only  upon  experience,  but  upon  It  was  anticiixated  that  the  electrification  of  the  suburban  area 

8i>ecial  experiments,  have  been  pubhshed  in  "  Jlodern  Transport,"  would  be  completed  during  1919,  and  that  the  facilities  afforded 

to  whom  we  are  indebted  for  permission  to  reproduce  the  informa-  would  thus  relieve  the  traffic  congestion  wliich,  even  at  that  time, 

tion  we  give  below.  .^^gg  becoming  acute  ;  the  postponement  of  electrification  has  thus 

The   Area   of   Electrification.  added  considerabty  to  the  difficulty  of  handling  the  further  increased 

The  area  of  electrification  covered  by  the  present  scheme  includes  twffif. 

the  whole  of  the  Brighton  Company's  "system  in  the  London  district  Relief   of   Congestion. 

north  of  Coulsdon  and  Epsom  and  the  main  lines  Coulsdon  to  jhe  manner  in  which  electrification  will  enable  this  congestion 

Brighton,  Keymcr  Junction  to  Eastbourne    and  Preston  Park  to  to   be  overcome  is  clearly  shown   by   the  followim:  approximate 

\\  orthing.  as  shown  on  the  accomiwnying  sketch  map.  percentage  increases  in  the  number  of  trains  which  it  Will  be  possible 

In  order  to  amvo  as  accurately  as  jx-ssiblc  at  the  figures  of  cost,  to  run  on  congested  terminal  .Sections  during  the  hours  of  maximum 

enabling  a  comparLSon  to  be  furmshed  between  steam  and  electric      ser\ice  • 

haulage,  practical  time  tables  were  prejmred  on  which  the  calcula-  "                                                                                            Per   cy„t. 

tions    were    based.     It    was   also    neees.sarv    to    investigate    very  ,,  .    ,.      „    „    ,    ,  .    ■.           „    „    .         ••,,.•  ^    .             C      -'''O* 

thoroughly  the  conditions  of  working  and  to  carry  out  a  number  of  ^'""^  '""^     ''"  '''^^*"^     "^^"^     ""  ''*"■"     "*  ^  '<='°"''  ' " ' '  [      lio 

tests  in  order  to  ascertain,  particularly  with  respect  to  shunting  Main  line  "  all  electric  "'  over  "  mixed  steam  and  electric  '  )      14:1* 

and  marshalling  operations,  the  energy  required  and  the  comparative  at  London  Bridge     )        58 

savings  effected  by  electric  operation.  Suburban  line  "  mi.tcd  steam  and  electric  "  over  pre-electric  (        94* 

In  order  further  to  obtain  accurate  information  as  to  the  conditions  "'  "'■'  steam  "  at  Victoria >      100 

of  goods  working,  a  complete  analysis  of  services  in  the  areas  pro-  Suburban  line  "  all  electric  "  over  pre-electric  "  all  steam  "  )      225* 

posed  for  electrification  was  extracted  from  the  Locomotive  and  "*  Victoria j      206 

Traffic  Departments'  journals.     These  showed  very  clearly  the  pro-  Suburban  line  "  all  electric  "'  over  "  mixed  steam  and  elec- 1        68* 

portion  of  train  (locomotive)  miles  and  hours  .spent  iii  running,  V"".     "*  ^  "^t""" ■  •  • ;. • >        ^^ 

way.side  shunting,  and  fight  runnim;,  lime  standing,  and  number  Suburban  line     mixed  steam  and  electric     over  pre-electric^        38* 

of    wagons,    wagon    miles    and    ton    miles    under    the    headings  ^  /'  "'T'    .?»  I.,. ndon  Bridge .......)        21 

"  .-..nr.ir.„  ••  „„,!  " „! J       1       »■       "     Ti      c             .> L          u.    •      J  Suburbanlinc      all  electric      over  pre-electric      all  steam      (      20(>* 

runmng      .ind      wayside  shunting        The  figures  thus  obtained,  ^^  Loudon  Bridge     ! >        8ti 

together  with  similar  data  obtained  sejwrately  in  respect  of  the  suburban  line  "  all  electric  •  over  '•  mixed  steam  and  elec  \      121* 

northern  and  southern  areas  of  the  Brighton  Company's  system,  trie  ■  at  London  Bridge \       53 

aHorded  a  key  to  goods  traffic  requirements  for  estimating  the  extent  i^t  ^        „.                 ,.-.,.,                                   ■      ...     • 

of  necessary  electric  haulacc  (?<"te. — rigures  marked  with  asterisk  are  increases  over  loadea  tram^ ; 

'      '  other  figures  arc  increases  over  all  trains,  loaded  and  empty.) 

Eiectrific«tion-ExUtin«  and   Proposed.  jj  g^^^j^j  ^^  „„,^j  t,,^^    5,^  ^j^^,i„^  ^^.j^^  increased  services,  the 

Before  the  war,  contracts  had  Ijecn  let  for  the  electrification  of  scat  miles  per  hour  provided  must  be  considered  in  conjunctiory 

practically  all  the    eomjany's  suburban  passenger  serriees  in  the  with  the  train  mile  basis.     Thus,  the  average  number  of  coaches, 

J>jndon  area  north  of  Coulsdon  and  Cheam,  involWng  the  equipment  and  therefore  of  scats,  per  steam  train  is  greater  than  that  of  either 
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existing  or  proposed  electric  trains  ;  the  overall  schedule  speed  of 
electric  operation  is,  however,  considerably  greater  than  that  of 
steam  operation,  with  the  result  that,  despite  the  shorter  average 
trains  used,  the  electric  service  affords  considerable  advantage  in 
actual  passenger  carrying  capacity  (i.e.,  seat  miles  per  hour). 

Goods   Train   Working. 

With  regard  to  the  future  working  of  goods  trains,  the  estimates 
have  been  based  on  the  a.ssumption  that  all  such  trains  in  the 
proposed  electrified  area  (with  a  few  minor  exceptions)  mil  be  hauled 
by  electric  locomotives,  and  that  all  goods  yards  and  sidings  will 
be  equipped  with  overhead  contact  wires  for  this  piupose.  The 
abandonment  of  steam  locomotive  sheds  is  a  very  important 
factor  in  the  saving  due  to  electrification,  and  to  effect  the  best  results 
it  is  essential  for  tliis  reason  alone  that  goods  as  well  as  passenger 
services  should  be  operated  electrically,  apart  from  the  better 
haulage  efficiency  obtained  by  electric  locomotives,  the  elimination 
of  the  corrosive  effects  of  steam  locomotives  on  the  electrical  equip- 
ment and  the  obstruction  caused  by  the  slower  movement  of  steam 
trains. 

Electric    v.    Steam    Locomotives. 

So  far  as  actual  haulage  is  concerned  the  advantages  of  the 
electric  as  compared  with  the  steam  locomotive  are  very  consider- 
able in  goods  working,  owing  to  the  reduced  standing  time,  the 
greater  ratio  between  tractive  efficiency  and  adhesive  weight,  the 
more  continuous  service  obtainable,  the  less  diversity  of  types  of 
locomotive  and  the  reduction  in  the  actual  number  of  locomotives 
required.  With  regard  to  the  first  point  it  is  estimated  that  the 
maximum  economical  time  a  steam  locomotive  can  be  in  service 
continuously  is  sixteen  hours  a  day  for  seven  days  a  week,  with 
approximately  three  ^^eks  per  annum  for  overhaul  and  repairs. 
As  against  this  it  is  estimated  that  an  electric  locomotive  could 
perform  continuous  duty  for  22  hours  per  day  of  seven  days  a  week, 
with  two  weeks  per  annum  for  overhaul  and  repairs.  With 
regard  to  the  second  point,  on  a  particular  day  in  1920  the  153 
steam  locomotives  employed  in  goods  ser\'ice  in  the  proposed 
electrified  area  had  a  total  weight  of  9  281  tons  of  which  only 
6  742    tons    were    effective    for    adhesion    purposes.     An    electric 


locomotive  such  as  suggested  for  this  service  would  weigh  45  tons, 
the  whole  of  which  would  be  available  for  adhesion,  and  while  in 
the  steam  locomotive  the  relation  of  draw  bar  pull  to  adhesive 
weight  is  about  16  per  cent.,  in  an  electric  locomotive  it  is  approxi- 
mately 25  per  cent.  It  would,  therefore,  be  possible  to  pei-form 
with  a  J:5-ton  electric  locomotive  the  same  service  as  is  now  per- 
formed by  a  105-ton  steam  locomotive.  The  better  acceleration 
afforded  by  the  electric  locomotive  is  also  capable  of  improving  the 
scheduled  scale  of  all  classes  of  goods  service,  with  a  result  that  it 
is  estimated  it  will  be  possible  to  reduce  the  number  of  locomotives 
employed  by  46  per  cent. 

Working    Costs. 

Careful  estimates  have  been  prepared  as  to  the  savings  in  working 
costs  derivable  from  electrification.  Calculations  have  shown  that 
the  cost  of  electrical  operation  on  the  London  suburban  passenger 
service  is  45  per  cent,  less  than  for  steam  locomotion,  on  main  line 
and  country  local  services  36  per  cent.,  on  local  goods  services 
41  per  cent.,  and  on  main  line  goods  21  per  cent. 

The  figures  utilised  for  the  comparisons  are  based  on  the  prices 
of  labour,  fuel  and  materials  at  the  end  of  1919,  and  do  not  include 
increases  in  the  cost  of  wages  and  fuel  which  have  become  effective 
since  that  time.  It  is.  pointea  out,  however,  that,  -with  regard  to 
fuel,  the  higher  the  cost  of  coal  the  greater  the  proportion  of  saving 
effected  by  electrical  operation,  due  to  the  facts  that  an  inferior 
quality  coal  can  be  utilised  for  steam-raising  purposes  in  the 
stationary  boilers  of  a  power  station  than  on  a  steam  locomotive, 
and  that  coal  is  more  efficiently  employed  in  the  former  than  in  the 
latter.  As  regards  wages,  a  similar  remark  applies,  since  the  better 
schedule  speeds  result  in  more  efficient  employment  of  train  crews 
and  staff.  Efficiency  in  this  respect  is  obviously  of  more 
importance  having  regard  to  the  introduction  of  the  eight-hour 
day. 

Attention  is  also  called  to  the  point  that  the  chief  gain  from 
electrification  is  not  financial,  but  is  to  be  found  in  the  improved 
services  and  traffic  facilities  thus  made  possible.  This  is  supported 
by  figures  recently  submitted  by  Sir  WiUiam  Forbes,  general 
manager  of  the  Brighton  Company,  to  the  Electrification  of 
Railwavs  Advisorv  Committee. 
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INSTITUTION    OF    ELECTRICAL    ENGINEERS. 

Winding-up    the    Old    Institution — A    New    Honorary    Member — An    Interesting    Paper    on 

American   Telephone    Practice. 


The  ordinary  meeting  of  the  Institution  ok  Ki.ectiucai. 
Encineebs  on  Thursday  in  hist  week  was  prefaced  by  a  special 
general  meetin<t  to  pass  two  resolutions  (whose  -terms  have 
already  been  published  in  The  Electhician)  for  winding  up  the 
affairs  of  tlie  Institution  as  a  company  and  for  transferring  the 
assets  and  liabilities  of  this  company  to  the  Institution  as 
incorporated  by  the  Royal  Chartei'. 

The  President,  in  proposing  the  resolutions,  said  that  it  would 
be  remembered  at  a  six-cial  general  mooting  in  May  last  the  Council 
had  been  authorised  to  take  the  necessary  steps  to  apply  for  a 
Royal  Charter,  and  that  it  was  conditional  on  the  granting  of  that 
Charter  that  the  affairs  of  the  old  Institution  should  be  wound  up 
and  its  assets  and  liabiUties  transferred  to  the  Chartered  body. 

Mr.  Li.EWEi.vK  Atkinson  seconded  the  resolutions,  which  were, 
needless  to  say,  carried  ^vith  unanimity. 

A   Nevr   Honorary   Member. 

After  a  short  interregnum,  dining  which  memljers  had  the 
opportunity  of  admiring  the  splendid  new  carpet  in  front  of  the 
Council  table,  whose  warmth  of  colour  tends  to  counteract  the 
dullness  of  the  mercury  vapour  lamps  above,  and  during  which 
those  interested  in  telephony,  but  not  in  business,  entered  the  room, 
the  ordinary  meeting  was  opened  by  the  1'hksident  announcing 
that  the  Council  had  elected  the  Right  Hon.  Lord  Southborough 
as  an  honorary  member.  This  was  the  gi'eatcst  honour,  Mr.  Highfleld 
said,  that  it  was  in  the  jx)wer  of  the  Institution  to  confer.  The 
council  could  elect  one  honorary  member  per  annum,  and  they 
had  elected  Lord  Southborough  for  many  reasons.  He  had  had 
close  connection  with  the  electrical  industry.  They  knew  him  best, 
perhaps,  as  Sir  Francis  Hopwood  in  the  days  when  he  was  Permanent 
Secretary  to  the  Board  of  Trade.  In  that  position  he  had  a  great 
deal  to  do  with  the  Parliamentary  stages  of  electrical  enterprise. 
Lord  Southborough  was  a  member  of  the  Privy  Council,  and  he 
was  the  British  delegate  to  the  International  Railway  Congresses 
in  I89.J  and  19>(>.  He  was  Vice-Chairman  of  the  Development 
Commission  of  1910  ;  he  was  a  member  of  the  Board  of  Control 
of  the  National  Physical  Laboratory,  and  at  the  present  time  was 
a  director  of  the  I'nderground  liailway.  In  most  of  these  positions 
he  had  been  able  to  be  of  very  great  sei\'ice  to  engineering  and 
electrical  engineering,  but  there  was  one  particularly  interesting 
piece  of  business  in  which  Lord  Southborough  had  a  very  great 
hand.  He  was  one  of  the  signatories  of  the  last  Report  of  the  Board 
of  Trade  on  Electrical  Units  and  Standards.  On  this  Report 
was  based  the  Order  in  Council  of  1894.  This  Order  in  Council 
gave  legal  authority  for  the  electrical  units  and  standards,  which  the 
world  had  since  adopted.  There  was,  probably,  hardly  a  single 
piece  of  legislative  work  that  liad  been  of  more  importance  to  the 
science  of  the  electrical  engineer.  Other  signatories  to  the  Report 
were  such  historic  names  as  AjTton,  Carey  Foster,  Kelvin, 
Cardew,  Preece  and  Glazebrook. 

Most  of  the  honorarj'  members  of  the  Institution  were  men  of 
science  or  famous  in  engineering.  Lord  Southborough  was  not 
quite  in  the  sjime  category,  but  as  that  Institution  grew  older 
its  base  must  broaden  ;  it  must  come  more  in  contact  with  the 
outside  world,  which,  after  all,  had  a  good  deal  to  do  with  its 
prosperity,  and  it  was  a  matter  of  the  first  importance  to  them  that 
Lord  Southborough  had  that  same  outside  connection.  Lord 
Southborough,  he  thought,  was  ♦he  first  honorary  member  who  had 
been  present  when  his  election  was  aiuiounccd.  J.,ord  South- 
borough was  al.so  the  first  honorary  member  of  their  new  J  ncorporated 
Institution.  His  election  was  peculiarly  fitting,  bccaiisi-  tm  mn- 
had  helped  mere  in  obtaining  the  Charter  Ihnn  he. 

An   Example    in    Elocution. 

Lord  .SouTiiHOROffiH,  whose  elocution  was  an  example  which 
might  be  fol  lowed  by  ma  ny  electrical  speakers,  said  he  did  not  propose 
to  interrupt  the  course  of  the  Institution's  business  by  making  a 
speech,  but  he  could  not  pass  the  moment  by  without  rising  to 
express  his  deep  sense  of  the  honour  which  had  been  conferred  uixin 
him.  It  was  the  highest  honour  the  Chartered  Institution  could 
confer,  and  he  was  bound  to  s;iy  he  had  not  antic  ipatcd  that 
at  any  time  the  administrative  side  of  the  electrical  life  of  this 
country  would  be  so  recogni.scd  in  him.  It  would  be  his  aim  and 
object  to  interest  himself  in  all  the  Institution's  proceedings 
from  the  [xjint  of  view  which  had  been  described  by  the  I*residcnt. 
He  trusted  that  as  the  time  went  by  they  might  teach  the  uncultured 
mind  of  their  honorary  member  something  of  their  concerns  and 
that  he  might,  on  his  jmrt,  make  many  friends. 

Mr.  E.  S.  Byng's  Paper  on  "  Telephone  Line  Work  in  the  United 
States,"  an  abstract  of  which  will  be  found  on  another  page  of  this 
issue,  was  then  dealt  with  by  the  author  in  a  summarised  form. 


The  Pkksidhnt  prefaced  the  discus.sion  by  a  double  appeal, 
first  to  speakers  to  be  both  short  and  interesting,  and  secondly  to 
Mr.  H.  VV.  Dipple  to  perform  his  duties  as  scrutineer.  At  first  we 
thought  this  change  of  procedure  was  due  to  a  reaUsation  of  the 
necessity  for  tact  in  the  conduct  of  meetings,  but  we  found  out 
later  the  real  reason  was  that  no  bell  had  been  pro\ided.  This 
was  a  matter  for  regret  as,  untrammelled  by  its  music,  certain  of 
the  speakers  rather  let  themselves  go. 

An   Envious   Critic. 

Sir  Andrew  Ogii.vie  pointed  out  that  the  figure  of  12  GOO  000 
telephone  stations  given  by  the  author  as  being  controlled  b.v  the 
American  Telegiaph  and  Telephone  Company  included  about 
4  000  Ol.'t)  stations  which  belonged  to  independent  undertakings. 
He  thought  that  fuller  reference  might  have  been  made  to  the 
splendid  research  organisation  tlie  A.  T.  and  T.  Company  maintained 
at  its  headquarters.  At  least  1  2l.l)  expt^ts  were  engaged  on 
nothing  but  the  scientific  problems  arising  out  of  the  study  of 
telephone  work.  The  extraordinarily  rapid  growih  of  American 
cities,  and,  consequently,  of  the  telephone  system,  made  it  important 
to  study  probable  development  for  a  considerable  time  ahead. 
One  of  the  leasons  why  our  methods  so  closely  followed  American 
jjractice  was  the  generosity  with  which  the  results  of  their  investiga- 
tions were  placed  at  our  disposal.  The  wide  use  of  glass  insulators 
in  Ameiica  made  him  feel  envious,  but  he  thought  their  use  in  this 
country,  together  with  wooden  pins,  would  be  quite  impracticable 
owing  to  climatic  conditions.  The  costs  of  maintenance  in  America 
and  in  this  country  was  to  some  extent  equalised  by  the  higher 
American  wages.  Climatic  conditions  in  this  country  also  prevented 
the  installation  of  loading  coils  in  the  way  described  in  the  Paper,  and 
desiccators,  for  the  same  reason,  were  neither  necessary  nor  used 
in  the  United  States.  The  lay-out  of  the  American  cities  and  the 
gieater  simplification  of  the  cabling  also  made  liim  envious.  A 
great  deal  of  the  expense  which  had  been  incurred  in  introducing  the 
underground  system  in  this  country  would  probably  not  have  been 
necessary  had  these  methods  of  lay-out  been  followed.  American 
practice  difiered  from  ours  in  the  greater  use  of  overhead  cables. 
He  had  always  had  a  leaning  towards  this  .system,  and  wondered 
whether  its  wider  adoption  in  this  country  was  not  possible. 

Underground   Complications. 

After  those  who  were  modestly  standing  at  the  back  had  been 
instructed  to  come  down  and  occupy  the  empty  front  rows 
Mr.  A.  O.  GiBBIN  asked  a  number  of  questions  regarding  certain 
figures  in  the  Paper.  He  thought  the  American  j)racticeof  providing 
large  stubs  at  branching  points  was  an  excellent  one,  though  there 
was  also  a  field  for  the  diminishing  or  tapering  system,  which  was 
standardised  in  this  country,  and  which  from  one  of  the  author's 
diagiams  also  appeared  to  be  used  in  America.  Turning  to  the 
question  of  underground  work,  Mr.  Gibbin  showed  some  interesting 
slides  illustrating  conduit  lay-outs  which  had  recently  been  adojited 
in  London,  illustrating  the  flexibility  which  was  possible  and 
necessary  vvif  h  British  conduit  construction  owing  to  the  small 
spaces  often  available  owing  to  the  prevalence  of  water  and  other 
pipes.  For  instance,  at  Ludgate  Circus,  the  distance  between 
the  top  of  a  culvert  and  a  48-in.  water  main  was  only  18  in.,  and 
."ib  ducts  had  to  be  taken  between  them. 

Difficulties   of   Predicting    Development. 

Mr.  J.  M.  Sii.iOKi.ETON  was  anillustntion  that  to  the  English  all 
that  an  Irishman  says  is  humorous.  He  began  by  asking  some 
questions  regarding  the  organisation  of  the  A.  T.  and  T.  Company, 
and  pointed  out  the  difficulty  in  the  ancient  parts  of  London, 
where  old  houses  might  bo  replaced  by  new  buildings,  of  predicting 
what  telephone  service  would  be  required  even  two  years  hence. 
He  took  it  that  as  a  general  rule  about  oil  per  cent,  of  the  cable 
was  lying  8])are  in  the  United  States,  as  was  the  practice  in  this 
country.  He  noticed  that  in  the  United  States  thoy  did  not  use 
earth  wires  on  the  ])i>lcs,  and  he  thought  that  ))ractice  might  also  be 
followed  in  this  ccjunlry.  He  emphasised  the  point  Mr.  Gibbin 
had  made  about  the  need  for  llcxibility  in  duct  construction,  and 
asked  what  was  the  exjiciiencc  in  America  with  silk  and  cotton- 
covered  cables,  it  being,  in  this  country,  difficult  to  provide  a  suitable 
leading-in  cable  which  diti  not  take  up  too  much  room  and  yet 
inaintained  its  insulation.  As  regards  routeing  and  cross-connection 
work  generally,  it  would  be  interesting  to  know  the  jiractice  in 
America  with  regard  to  miscellaneous  circuits  such  as  private 
wires,  exchange  t'xtcnsions,  fire  alarm  circuits,  which  were  all 
additional  to  any  exchange  system,  and  were  troublesome  to  deal 
with.     A  large  portion  of  Mr.  Shackleton's  remarks  was  made  uj) 
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■with  comments  on  points  in  the  Paper  conducted  in  a  species  of 
verbal  shorthand  with  author  which  makes  them  difficult  to  report. 

An   Advocate    of  Glass   Insulators. 

Mr.  Frank  Gill  objected  to  Sir  Andrew  OgUvie's  criticism  of 
glass  insulators.  At  any  rate,  they  had  a  wide  application  both 
in  the  United  States  and  in  other  parts  of  tlie  world,  and  in  parts 
of  the  States  the  climate  was  just  as  bad  as  in  this  country.  It 
might  be  pointed  out  that  the  insulation  of  the  porcelain  insulators 
was  on  the  surface,  and  that  surface  was  not  very  different  from 
glass.  He  also  advocated  aerial  cables  if  they  liad  the  right  sort 
of  sheath  ;  but  the  right  sort  of  sheath  was  not  a  pure  lead  sheath. 

Major  H.  Browx  said  that  the  Post  Office  had  made  a  standard 
practice  of  waxing  joints,  though  contractors  were  left  to  use  wax 
or  not  as  they  pleased.  To  some  extent  it  was  an  economic 
question,  but  there  was  also  the  difficulty  that  if  wax  was  used  it 
was  hard  to  identify  the  circuits,  especially  with  coloured  insulations, 
while  it  made  the  cable  unpleasant  to  deal  with  if  the  joint  had  to 
be  opened.  Wax  also  had  the  disadvantage  of  slowing  down  the 
work,  of  being  inflammable,  and  of  emitting  harmful  fumes.  He 
criticised  adversely  the  American  practice  of  depending  on  the  wax 
as  an  indication  of  the  soundness  of  the  joint.  An  experiment  on 
an  obviously  faulty  joint,  using  tliis  method  of  testing,  had  shown 
that  the  joint  was  apparently  sound,  and  to  adopt  this  practice  was 
really  to  depend  on  the  wax  for  protection  instead  of  on  the  lead. 
On  the  President  hinting  that  Mr.  Brown  had  spoken  long  enough 
he  tactfully  sat  down  without  the  stimulus  of  the  bell. 

The    Subways    Question. 

Mr.  A.  MoiR  asked  whether  Americans  were  building  subways 
for  their  cabling  laj'-outs  in  congested  streets.  In  Paris  the  sewers 
had  been  satisfactorily  used  for  this  purpose,  and  in  some  of  the 
London  streets  special  subways  were  in  use.  The  mix-up  of  cables 
and  pipes  under  some  of  the  busier  parts.of  London  where  subways 
were  not  provided,  must  be  seen  to  be  believed.  Such  a  subway, 
which  could  be  constructed  when  the  street  was  being  repaired 
would  be  a  really  paying  proposition,  as  it  would  afford-  facilities 
for  extensions  in  an  appropriate  manner  and  prevent  the  present 
obstruction  and  waste  of  time  caused  by  a  frequent  opening  of  the 
streets. 

Some   American    Figures. 

Sir  William  Noble  thought  that  some  of  the  figures  given  for 
workmanship  of  joints  and  pole  erection  were  a  little  American. 
With  regard  to  aerial  cable  he  had  been  surprised,  during  his  recent 
visit  to  America,  to  find  how  largely  it  was  used  in  that  country. 
An  investigation  which  had  been  taken  after  liis  return  proved 
conclusively  that  the  British  practice  was  not  only  correct  but 
efficient  and  economical.  For  if  a  cable  was  brought  down  by  a 
storm,  repair  work  was  much  more  serious  than  stringing  up  aerial 
wires,  and  in  towns  and  villages  it  was  better  practice  to  lay  under- 
ground. The  advantages  of  labour-saving  devices  had  not  been 
forgotten,  but  they  were  more  suitable  for  the  long  stretches  of 
country  that  had  to  be  dealt  with  in  America.  Trenching  machines 
were  not  always  satisfactory,  and  in  one  case  in  this  country  it 
had  been  found  that  a  gang  of  labourers  could  do  the  work  more 
cheaply.  Nevertheless,  it  doubtless  paid  Americans  to  use  such 
equipment  because  of  the  high  cost  of  labour,  and  the  present  high 
rates  here  might  also  make  its  employment  an  advantage  in 
certain  cases. 

Mr.  J.  E.  Ki:mgsbdey  said  it  was  a  governing  principle  of  the 
A.  T.  and  T.  Company  that  they  would  not  connect  up  with  other 
people's  lines  unless  there  was  a  certain  standard  of  transmission 
and  a  certain  type  of  instrument  and  lines  of  a  suitable  quality 
were  employed.  The  A.  T.  and  T.  Company  had  no  financial  control 
over  the  subsidiary  companies  with  which  they  were  connected, 
though,  of  course,  they  had  an  engineering  control.     t^^^&Si 

An   Appropriate    Paper. 

The  President,  before  calling  upon  the  author  to  reply,  said 
that  it  was  appropriate  that  the  first  Paper  which  should  be  read 
at  the  Institution  after  the  granting  of  the  Royal  Charter  should 
be  on  telephone  work,  considering  that  the  Institution  had  started 
as  a  Society  of  Telegraph  Engineers. 

Mr.  E.  S.  Bykg,  in  reserving  his  full  reply  for  the  "  Journal,"  said 
that,  from  his  own  observation,  jointers  in  America  could  make 
from  150  to  175  pairs  per  hour,  and  they  did  not  consider  that  a 
300-pair  20  lb.  jomt  a  day's  work.  He  thought  the  figures  he  had 
gi\'en  for  puUuig  in  cables  were  also  possible.  There  was  no  doubt 
that  the  large  use  of  labour-saving  devices  meant  a  greatly  increased 
speed  in  working. 

Discussion   at   Newcastle. 

Mr.  Bykg's  Paper  was  also  discussed  in  Newcastle,  and  we  give 
below  a  short  account  of  the  proceedings. 
Mr.  .J.  R.  M.  Elliott  considered  that  even  when  allowance  was 


made  for  the  different  climatic  conditions  of  America  and  the  higher 
quality  of  work  insisted  upon  here,  our  efforts,  compared  with  the 
American,  were  very  puny,  and  that,  although  our  methods  of 
worldng  were  sound,  we  had  much  to  learn.  The  low  cost  of  petrol 
and  the  high  cost  of  labour  had  much  to  do  with  the  expensive 
adoption  of  mechanical  appliances  in  America.  It  must  not  be  taken 
for  granted  that  the  use  of  such  appliances  in  this  country  would 
cheapen  the  work.  The  joint  use  of  poles  for  power  and  telephone 
cables  was  open  to  serious  objections  and  was  not  liked  by  the 
Post  Office.  The  methods  of  constructing  conduits  on  a  4-in. 
concrete  bed,  and  iri  some  cases  of  covering  and  surrormding  them 
with  concrete,  was  unnecessarily  expensive  as  compared  with 
spigot  and  socket  conduits,  which  had  proved  highly  satis- 
factory in  this  coiuitn,-.  The  average  length  of  duration  "of  faults 
before  repair  was  entirely  a  question  of  the  number  of  men  on  the 
maintenance  staff,  and  the  pre-war  figure  of  two  hours  would  probably 
be  found  to  have  increased  by  100  per  cent,  since  the  war. 

Rough   and   Crude    Construction. 

Mr.  C.  Whyllis  pointed  out  that  the  great  popularity  of  the 
telephone  in  America  was  in  itself  a  great  aid  to  development 
study.  The  American  open -line  construction  was  very  rough  and 
crude,  and  the  spans  were  exceptionally  small.  Apparently  there 
could  not  be  any  mischievous  youths  in  that  country.  Such  con- 
struction would  rapidly  be  pulled  down  or  destroyed  in  England. 
Boring  tools  had  been  used  here  some  fifty  or  sixty  years  ago,  but 
were  abandoned  because  of  the  trouble  encountered  with  large 
stones,  which  were  always  present  and  also  because  the  ground 
round  the  hole  used  to  fall  in  again.  The  aerial  construction  work 
in  America  was  good  but  not  a3sthetic.  The  practice  of  taking 
cables  round  the  outside  of  the  pole  at  a  corner  was  peculiar,  as  much 
trouble  had  been  experienced  here  due  to  the  abrasion  of  the  cable, 
and  the  practice  had  been  abandoned.  Many  of  the  good  results 
obtained  wit'i  aerial  cable  were  due  to  the  very  short  spans  employed. 

Essentials   of   Successful    Suspension. 

Mr.  0.  \'krxier  was  surprised  at  the  size  of  the  cables  used  for 
aerial  work  in  America.  When  suspending  telephone  cables  on 
power  transmission  lines  here  it  had  always  been  found  necessary 
to  use  lead-covered  cable  to  avoid  inductive  effects,  ^^'hen  a  cable 
was  suspended  in  this  country,  about  ten  years  ago,  it  very  soon 
cracked  all  to  pieces.  It  was  subsequently  found  that  the  essentials 
for  successful  suspension  were  :  (1)  Short  hangers,  so  that  the  cable 
and  suspension  wire  would  swing  together ;  (2)  prevention  of 
displacement  of  s\i«pension  wires  ;  and  (.3)  the  provision  of  a 
hardening  material,  such  as  tin,  in  the  cable  sheath.  The  hangers 
in  general  use  were  leather  strips  with  spring  wire  grips  on  to  the 
suspension  wire,  and  extra  care  was  given  to  angle  or  corner  work, 
where  the  cable  was  invaiiably  taken  on  the  inside  of  the  pole.  It 
was  fomid  that  leather  hangers  tended  to  damp  out  oscillations 
in  the  cable.  The  practice  here  was  not  to  draw  the  cable  through 
the  hangers  but  to  lower  the  catenary  wire,  fix  the  cable  to  it,  and 
then  haul  up  into  position.  It  had  never  been  necessary  to  dry 
out  any  cables,  and  the  speaker  suggested  that  it  would  probably 
be  cheaper  to  scrap  and  rene\\-  a  fauUy  length  than  to  thy  it  out. 

Insulation    Resistance. 

Mr.  F.  G.  C.  Baldwin-  stated  that  between  1B09  and  1911  much 
lead-covered  cable  was  erected  in  this  country,  but  the  experiences 
were  not  happy  owing  to  gi-eat  trouble  with  deep  ring  cuts,  although 
pigskin  slings  were  used. 

Mr.  J.  SmpsoN  inquired  whether  any  method  was  in  use  for 
indicating  when  the  insulation  resistance  of  the  multi-pair  cables 
was  getting  low,  in  order  that  the  cable  might  be  dried  out  in  time 
to  prevent  the  necessity  of  letting  in  a  new  piece. 

Mr.  G.  E.  Gilpin  did  not  see  the  object  of  bonding  the  aerial  cable 
to  the  suspension  wire  when  no  earth  wires  were  provided  on  the 
poles,  even  though  the  latter  w"erc  also  carrying  lighting  and  power 
wires.  Earth  wires  were  always  found  necessary  here  to  take  care 
of  lightning  discharges.  The  practice  of  superimposing  circuits 
was  cheap  and  nasty  and  also  suffered  from  the  drawback  that  no 
automatic  dealing  signal  could  be  given  over  such  circuits. 

Telephones   per    Head    of  Population. 

Capt.  F.  W.  Ga.skins  stated  tliat  it  was  also  the  practice  in  this 
country  to  make  complete  development  studies  before  commencing 
any  work.  The  'number  of  telephones  in  use  in  America  was 
approximately  1  in  10  of  the  population.  In  London  the  corre- 
sponding figure  was  1  in  15"7,  and  in  Newcastle  1  in  26. 

Mr.  J.  Peel  remarked  that  the  American  record  for  the  erection 
of  poles  worked  out  at  3'12  man-hours  per  pole.  In  this  coxmtry 
a  rale  of  5'3  man-hours  per  pole  had  been  attained  without  the  use 
of  any  of  the  labour-saving  devices.  The  American  methods  of 
excavating  trenches  could  not  be  employed  here  owing  to  thenumber 
of  light  and  power  cables,  gas  and  water  mains,  kc,  already 
installed. 
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Correspondence. 

"THK     ELECTRICIAN"     DIAMOND    JUBILEE     NUMBER. 

To  the  Editor  of  THE  ELECTKIOIAX. 

Sir  :  Whilst  laid  up  in  bed  I  have  been  glancing  through 
your  highly  interesting  Jubilee  Number,  and,  as  this  may 
be  frequently  turned  to  in  the  future — and  possibly  repro- 
duced in  book  form  in  the  way  that  your  2  000th  Number 
vas — T  am  venturing  to  call  attention  to  oeitain  inaccuracies 
and  omissions: 

1.  On  page  597  the  portraits  of  "  Samuel  Fiiiley  Binice 
Morse  "  s-hould  read  "  Samuel  Finley  Bree&e  Morse." 

2.  On  page  598,  column  1,  line  3,  the  "  Atlantic  Cable 
Company  "  sliould  read  the  "  Atlantic  Telegraph  Com- 
pany." 

3.  At  the  end  of  the  same  paragraph,  when  speaking 
of  the  Report  he  is  writing  about,  my  friend,  Mr.  G.  L. 
Addenbrooke,  says  he  finds  it  to  be  "  almost  unknown." 
I  can  assure  him,  however,  tliat  it  is  very  familiar  to 
most  telegraph  engineers,  the  majority  of  us  possessing  at 
least  one  copy. 

4.  Page  598,  column  2,  line  5. — The  introduction  of 
gutta-percha  as  an  insulator  certainly  had  a  great  deal 
to  do  with  the  successful  establishment  of  submarine 
telegraphy^.  It  not  only  "  behaved  in  water  as  well  as 
india-rubber,"  but  a  great  deal  better  as  a  rule.  On  the 
other  hand,  rubber  rather  than  gutta-percha  is  the 
"  harder  "  and  tougher,  hence  its  use  sometimes  in  teredo- 
infested  waters.  Kubber,  too,  is  usually  better  adapted  to 
underground  land  cables  than  gutta-percha. 

5.  Page  598,  column  2,  line  10. — Though  Jacob  and 
John  Watkins  Brett — great  bric-a-brac  shopkeepers — 
originated  the  idea  of  a  cable  across  the  English  Channel , 
the  1851  cable  was  actually  laid  by  the  late  Thomas  Eussell 
Crampton,  an  eminent  railway  engineer. 

6.  Six  lines  lower  down  reference  is  made  to  the  cable 
laid  between  Dover  and  Ostend,  but  this  came  later  than 
is  stated,  and  was  preceded  by  the  first  cable  to  Ireland 
laid  by  my  father  in  1853  at  the  age  of  21. 

7.  On  page  599,  top  of  first  column,  INfr.  Addenbrooke 
makes  some  interesting  remarks  under  the  heading 
"  Insulation  and  Capacity."  He  is  apparently  still 
dealing  with  "  the  'fifties,"  but  if  he  had  pursued  his 
investigations,  at  any  rate,  to  1859,  he  would  have  found 
that  the  electrical  testing  of  the  Malta- Alexandria  cable 
was  made  a  close  study  of  by  Mr.  (afterwards  Sir  C.  W.) 
Siemens.  Then,  again,  in  1863  the  first  cable  to  India — 
laid  across  the  Persian  Gulf  in  1864 — -was  submitted  to 
electrical  and  mechanical  tests  of  a  still  more  abundant  and 
systematic  kind.  In  fact,  this  undertaking  is  usually 
considered  as  the  e.xample  subsequently  followed  in  the 
matter  of  supervision  during  construction.  I  would  refer 
Mr.  Addenbrooke  to  an  Institution  of  Civil  Engineers' 
Paper  of  Nov.  14,  1865,  on  "  The  Telegraph  to  India,  with 
Extensions  to  Australia  and  China,"  by  the  late  Sir  Charles 
Tilston  Bright,  ;M.P.,  M.Inst.C.E.*  "Messrs.  Bright  and 
Clark  were  the  engineers  of  that  undertaking,  and  Mr. 
Henley  was  the  manufacturer  of  the  line,  which  has 
often  been  spoken  of  as  "  the  turning  point  of  submarine 
telegraphy." 

8.  Near  the  bottom  of  the  same  column,  whilst  Latimer 
Clark's  name  is  spelt  correctly,  his  elder  brother  Edwin  is 
given  an  "  e."  The  "  Mr.  Douglas  Gallon  "  refeiTed  to 
here  wa,<i,  of  course,  Capt.  Sir  Douglas  Galton,  K.C.B., 
F.R.S.,  the  Chairman  of  the  Committee. 

9.  The  mis-spelling  of  names  occurs  elsewhere  in  the 
number,  the  same  name  being  spelt  differently  by  different 
writers.  This  is  notably  the  case  with  "  Elliot  "  in  Glass, 
Elliot  &  Co.  (now  the  Telegraph  Construction  & 
Maintenance  Co.),  certain  writers  spelling  it  "  Elliott," 
which  might  lead  to  confusion  in  some  minds  with  the 
firm  of  Elliott  Bros.,  the  famous  instrument  makers. 


*  Inst.C.E.  Minutes  of  Proceedings,  Vol.   XXV. 


Some  controlling  hand  seems  to  be  needed  over  these 
E's  and  L's,  &c. 

Trusting  the  above  notes  may  be  of  use, 
I  am,  &c., 

Chari-es  Bright, 

F.S.S.,  F.R.Hist.S. 

Bishops  Stortford,  Nov.   13. 

P.S. — It  may  be  of  some  interest  to  note  that  previous 
to  the  birth  of  The  Electrician  in  1861  the  only  journals 
existing  for  dealing  with  electrical  matters  were  "  The 
Engineer  "  and  "  The  Athenaeum."  Strange  to  say, 
"  Nature  "  did  not  make  its  first  appearance  till  some 
years  later — not,  indeed,  till  1869.  In  fact,  "  The 
Athenjeum  "  was  at  first  alone  available  for  the  purpose. 
It  was  in  that  almost  purely  literary  journal  that  the 
now  classic  dispute  occurred  between  Dr.  Wildman 
Whitehouse  and  Prof.  William  Thomson  (aftei-wai'ds  Lord 
Kelvin),  following  on  the  former's  British  Association 
Papers  of  1855  and  1856,  when  various  mistaken  views  were 
enunciated.  These,  unfortunately,  took  shape  in  the 
electrical  working  of  the  first  Atlantic  cable  after  it  had 
been  succes-sfully  laid.  The  Thomson  "  mirror  "  instru- 
ment, combined  with  a  suitable  cable  core,  saved  the 
situation  later. 

May  I  say  finally  I  am  very  glad  to  see  Oliver 
Heaviside's  early  and  important  contributions  to  The 
Electrician  properly  recognised  in  your  splendid  Jubilee 
number. 

To  the  Editor  oj  THE  ELECTRICIAN. 

Sir  :  In  the  extracts  which  you  published  on  Nov.  1 1  from 
my  notes  on  the  history  of  The  Electrician  during  the 
period  of  my  editorship,  I  seemed  to  make  an  ungrateful 
reference  to  the  assistance  afforded  me  by  three  old  friends, 
Dr.  Eccles,  Mr.  Monckton  and  Mr.  Pearson.  Of  the 
seven  junior  assistants  who  succeeded  one  another  on  the 
editorial  staff  between  1897  and  1902,  and  left  to  fill  posts 
of  gi-eater  responsibility  and  higher  remuneration,  I  selected 
for  mention  the  three  whose  help  I  had  valued  most.  The 
omission  by  you  of  a  sentence  in  my  original  notes  has 
made  it  appear  that  the  contrary  was  the  case.     I  am,  &c., 

Enfield,  Nov.  12.  F.  Charles  Raphael. 

electricity  meter  t.  current  limiters. 

To  the  Editor  of  THE   ELECTRICIAN. 

Sir  :  Your  correspond enoe  columns  have  recently  con- 
tained many  interesting  letters  desciiptive  of  current- 
limiting  devices,  and  claiming  particular  advantages  for 
each  type.  I  should,  however,  like  to  point  out  that 
current  limiting  is  a  vei-y  simple  matter  not  requiring  any 
separate  piece  of  apparatus. 

In  an  ordinary  installation  we  often  have  a  collection 
consisting  of  supplier's  switch  and  fuse,  consumer's  switch 
and  fuse,  meter  or  limiter,  or  both.  If  a  contract  system 
of  charging  is  adopted,  the  function  of  all  these 
appliances  can  be  performed  by  one  fitting,  such  as  the 
"  Heemof  "  overload  switch. 

This  device  is  a  small,  inexpensive,  free  handle,  over- 
load circuit  breaker.  Tlie  setting  of  the  overload  is 
adjustable,  and  can  be  sealed.  It  thus  gives  the  supplier 
and  consumer  protection  against  overload,  and  is  a  means 
of  isi)lating  the  installation.  It  also  acts  as  a  current 
limiter,  because  its  overload  setting  is  adjustable  to  such 
a  fine  point  that,  for  example,  in  a  six-light  installation 
the  switching  in  of  one  additional  lamp  will  cause  it  to 
operate.  All  that  is  then  required  to  restore  the  circuit 
is  to  turn  the  .switch  on  again. 

Could  there  be  anything  simpler — or  better?     I  am,  &c., 

London,  Nov.   19.  Alan  Williams. 

uncommercial  telephone  charges. 

To  the  Editor  oi  THE    ELECTRICIAN. 

Sir  :   The  Post  Office  appear  to  have  no  desire  to  give 

telephonic    facilities,    at    reasonable    rates,    beyond    their 

ordinary    schedule.     Recently     I    ordered     an     extension 

in.'trument  with  more  than  the  regulation  lengths  (two  of 
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4  ft.  6  iu.)  of  flexible  cord,  and,  therefore,  two  12  ft.  lengths 
were  included  (or  15  ft.  extra  of  single  cord).  In  due 
course  I  found  I  was  required  to  pay  £1  4s.  per  annum  for 
this  additional  15  ffc.  Inquiiy  showed  that  the  extiia 
length  of  cord  was  obtainable  from  the  mauufacturer 
for  15si. 

Surely  it  does  not  encourage  the  subscriber  to  make 
full  use  of  the  telephone  when  he  is  charged  a  rental  of 
£,\  4s.  per  annum  for  something  which  costs  only  15s. 
to  purchase  outright.     I  am,  &c.  W.  R.  Tonnelier. 

London,  Nov.  25. 

POWER    FACTOR    OF    ELECTRIC    FURNACES. 

To  the  Editor  of  THE    ELECTRICIAN. 

Sir:  We  notice  on  page  630  of  your  issue,  Nov.  18, 
there  is  an  incorrect  statement  with  regard  to  eleotric 
furnaces.  It  is  stated  that :  ' '  The  power  factor  seldom 
averages  50  per  cent.,  and  may  be  much  lower." 

In  the  "  Greaves-Etchells  "  electric  furnace,  which  is 
extensively  used  for  steel  manufacture,  the  power  factor 
in  the  small  furnaces  averages  0  88  to  0-90,  and  in  the 
larger  furnaces  averages  0  85. 

It  will  be  realised  from  this  that  an  electric  furnace  load 
is  preferable  to  the  average  motor  load  from  power  factor 
point  of  view.     We  are,  &c., 

T.  SI.  Watson  &  Company  (of  Sheffield),  Ltd. 

Sheffield,  Nov.  18. 


Electricity   at   the    Motor   Show. 

Tiiere  was  ample  excuse  for  optimism  about  the  revival  of  the 
automobile  trade,  at  any  rate,  at  this  year's  Motor  Show,  whicli 
was  held  at  Olympia  and  the  White  City.  Ko  matter  in  which 
direction  one  turned,  it  was  a  difficult  matter  to  claim  the  attention 
of  any  one  of  the  salesmen  at  any  of  the  stands,  and  bombardment 
of  questions  and  enquiries  was  continuous. 

The    Electrical    Side. 

On  the  electrical  side  there  was  a  large  assortment  of  accessories 
and  "  gadgets,"  although,  on  the  whole,  there  was  not  very  much 
that  was  new  since  last  year's  show.  There  were  a  very  large 
number  of  electric  lighting  and  starting  sets,  and  the  majority  of 
the  cars  exhibited  were  fitted  with  one  or  other  of  the  large  variety 
of  these.  A  feature  of  many  of  the  lighting  sets  which  were  to  be 
seen  was  the  addition  of  a  dimming  switch,  enabling  the  motorist  to 
dim  his  headlights  when  passing  other  cars.  We  noticed  that  S. 
SMrrH  &  Sons  (M.A.),  Ltd.,  had  evolved  an  enthely  new  electric 
lighting  set,  a  new  set  of  lamps  suitable  for  commercial  vehicles,  and 
a  dimming  switch.  The  dynamo  for  the  small  lighting  set  was  only 
3^  in.  in  diameter,  and  was  made  in  two  lengths,  one  capable  of 
an  output  of  6  V,  7  A,  and  a  shorter  one  of  6  V,  6  A.  The  larger 
machine  cuts  in  at  about  9 JO  revs,  per  min.,  and  gives  its  full 
output  at  about  1  930  revs,  per  min.,  while  the  smaller  machine 
cuts  in  at  950  revs,  per  min.,  and  gives  its  full  output  at  2  000  revs, 
per  min. 

At  the  commutator  end  of  the  machine  a  simple  cut-out  has  been 
embodied,  which  replaces  tlie  magetic  tj^je  of  cut-out  necessary 
for  use  with  dynamos  of  larger  output.  A  combined  field  fuse  and 
switch  is  carried  on  the  terminal  block  of  the  machine.  The  field 
fuse  protects  the  dynamo  from  damage  should  it  be  run  with  the 
battery  disconnected,  and,  by  withdrawing  the  fuse  carrier  altogether, 
both  the  main  and  field  circuits  of  tlie  dynamo  are  broken,  thus 
enabling  the  machine  to  be  switched  oif  charge  if  any  very  extended 
runs  are  being  made  without  using  the  lamps.  The  earthed  or 
single-pole  sj^stem  of  connection  is  used,  which  makes  the  wiring 
exceedingly  simple,  one  terminal  being  all  that  is  necessary  on  the 
dynamo. 

The  Britlsh  Thomson-Houston  Company  has  a  "  Sparklight  " 
<'ombined  lighting  and  ignition  system,  developed  primarily  for 
use  on  two-stroke  motor  cycles.  This  has  already  been  described 
in  The  Electrician.  The  Conner  JUgneto  &  IcNmoN, 
Ltd.,  have  a  lighting  set  for  lorries  for  headlights  alone.  It  consists 
of  a  magneto  dynamo  designed  to  rotate  in  either  direction  without 
altering  any  connection.  This  enables  it  to  be  fixed  in  any  position 
near  the  engine,  where  it  can  be  driven  from  some  existing  rotating 
shaft,  such  as  the  end  of  the  crankshaft  or  the  fanshaft.  On  either 
of  these  a  pulley  is  fixed,  which  gives  a  ratio  of  three  and  a  half  times 
the  speed  of  the  crankshaft.  Xo  electric  switch  is  necessarj',  for, 
there  being  no  batteries  to  feed,  the  dynamo  only  needs  to  run 
•when  lights  are  actually  required.     C.  A.  Vandervell  &  Company', 


Lucas,  A.  Grah^vm  &  Company",  and  a  host  of  other    accessory 
firms,  have  a  large  number  of  exhibits  of  this  character. 

Starters   and    Ignition    Systems. 

Bkolt,  Ltd.,  have  an  interesting  starter  on  view.  This  is  positive 
in  action,  the  method  of  transmitting  the  power  being  by  means  of 
a  cear-ring  fitted  to  the  flywheel.  It  consists  essentially  of  a  series 
wound  motor  in  which  is  incorporated  a  pinion,  which  automaticafly 
encao-es  with  a  gear  on  the  flywheel  by  the  manipulation  of  a  simple 
one-movement  switch.  The  moment  the  engine  fires,  the  pinion 
automatically  disengages,  i-uns  completely  out  of  mesh,  and  remains 
at  rest  untilthe  switch  is  again  manipulated. 

The  Vandervell  ignition  system  has  been  improved,  and  there 
are  now  a  number  of  models.  The  Model  A  set  is  designed  for 
6  and  12  V  insulated  return,  and  consists  of  a  distributor,  contact 
breaker,  and  high-tension  coil  mormted  on  a  special  bracket,  thus 
forming  a  self-contained  ignition  unit.  It  has  been  designed  to 
replace  the  standard  type  E  magneto  made  by  this  firm,  without 
altering  the  di'ive  or  fixing  bracket  in  any  way.  Among  the  exhibits 
of  J.W.  PiCKAVANT  &  Company  was  the  K.H.E.  synchronised  ignition 
system.  This  consists  of  a  properly  synchronised  magneto-type 
make  and  break  and  combined  h.t.  distributor  mounted  on  a  ball- 
bearing vertical  spindle  and  driven  by  case-hardened  steel  bevel  glass 
fi-om  the  fi'ont  end  of  the  cam  shaft.  The  Pitt  commutator  for  the 
Ford  Car,  which  was  to  be  seen  on  the  stand  of  Morris,  Russell  & 
Company',  is,  it  is  claimed,  a  great  improvement  on  the  commutator 
generally  used  on  this  make  of  car.  The  -n-ires  and  covers  of  this 
commutator  have  an  insulated  cover  with  a  hole  at  the  top  for  the 
^nres  to  be  brought  out  and  carried  away  over  the  engine.  The  cover 
is  made  of  stabilite,  which  is  guaranteed  to  be  oil,  water  and  heat 
proof.  It  has  a  fiat  side  to  give  working  clearance  for  the  fan  belt, 
and  is  interchangeable  for  right  or  left-hand  drive.  The  commutator 
has  a  fiat  all-metal  track  instead  of  alternate  fibre  and  steel.  This 
gives  an  even  mechanical  wearing  surface,  and  the  segments  are  of 
a  special  liigh-percentage  copper  alloy  which,  with  a  copper  gauze 
brush,  gives  maximum  electrical  conductivity.  The  brush  is  fixed 
rigidly  to  a  clock-spring  steel  blade,  which  keeps  it  in  even  contact 
and  at  even  pressure  at  all  speeds. 

New  Model  of  Magneto. 

On  a  new  model  of  magneto  shown  by  North  &  vS  ins  the  pole 
shoes  are  provided  with  movable  extensions  consisting  of  two 
segments  of  readily- magnetisable  material,  built  up  by  means  of 
rings  of  non-magnetic  material  into  the  form  of  a  sleeve,  which  is 
interposed  between  the  pole  shoes  and  the  armature.  And,  as  the 
segments  make  contact  with  the  pole  shoes,  it  follows  that  the 
magnetism  flowing  through  the  pole  .shoes  flows  also  through  the 
segments.  These  models  ^vill  spark  over  a  standard  5i  mm.  gap 
in  air  at  low  speeds  with  the  spark  fully  retarded,  and  the  voltage 
necessary  to  spark  at  such  a  gap  is  between  6  000  and  7  000  V,  but 
it  is  not  recommended  that  the  setting  of  the  electrodes  at  the 
sparking  plug  should  be  more  than  0'014  in. 

The  magnets  of  the  M.-L.  Magneto  Syndicate  are  now  made  of 
cobalt  steel,  which  gives  a  magnet  more  than  three  times  as  powerful 
as  the  tungsten  steel  previously  used  ;  consequently,  the  magnets 
are  much  smaller,  and  can  be  made  straight,  with  the  result  that  the 
material  is  much  more  efiiciently  employed.  Both  machines 
shown  at  Olympia  will  give  eflicient  starting  at  magneto  speeds 
of  50  revs,  per  min.,  and  can  be  run  at  2  oOO  revs,  per  min.  for 
long  periods,  or  at  3  5U0  revs,  per  min.  for  occasional  short  periods. 
The  weight  is  approximately  6  lb. 

A    Useful    Service. 

The  Chi.oride  Electrical  Storage  Company  showed  a  wide 
range  of  "  Exide  "  batteries  of  all  descriptions,  but  perhaps  the 
most  interesting  thing  on  this  stand  was  a  booklet  explaining  the 
organisation  of  Exide  Battery  Service  Depots  which  has  been  set 
up.  These  depots  are  existing  all  over  the  country,  or,  indeed, 
the  world,  and  in  this  country  alone  there  are  already  over  two 
hundred.  At  each  of  the  depots  there  is  a  battery  expert,  trained 
at  the  works  of  the  Chloride  Company,  who  wiU  give  advice  on/or 
repair  or  replace  any  battery  brought  in.  Any  user,  therefore, 
of  "  Exide  "  batteries  who  has  any  trouble  can  call  at  any  one  of 
the  depots,  which  are  recognised  by  standard  signs,  and  is  assured 
of  expert  attention.  The  value  of  such  an  organisation  cannot  be 
over-estimated,  especially  having  regard  to  the  large  number  of 
makes  of  car  on  which  these  batteries  are  standard.  The  booklet 
already  referred  to  gives  a  complete  list  of  the  depots  in  this  country 
as  well  as  those  in  the  Dominions  and  foreign  parts. 

Electric  motor-horns  are  also  well  in  evidence,  and  it  is  interesting, 
in  at  least  one  case,  to  note  that  it  has  been  deemed  desirable  to  fix 
the  diaphragm  horizontally  instead  of  vertically,  with  the  object 
of  keeping  out  water  and  dirt.  The  electric  horn  made  by  Alfred 
Grah^vm  &  CoMP.iNY  has  a  horizontal  diaphragm,  and  a  special 
feature  of  this  is  that  it  has  a  shunt  coil  in  order  to  prevent 
excessive  sparking  across  the  points.  The  coils  are  insulated  with 
enamel. 
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Electricity    Supply   and   the   Coal   Industry. 

Aid.  \V.  Wai.kku,  the  nowly-elccted  Chairman  of  the  Xtiurii- 
Western  Centre  of  the  Institution'  of  ELEfTiucAL  Exginkeks, 
gave  nil  opening  address  at  the  firet  meeting  of  the  session,  held  on 
Xovemher  loth.  The  Lord  Mayor  of  Mancliester  (Mr.  E.  Simon) 
was  present. 

Aid.  Walki^r  illustrated  by  a  number  of  charts  the  variations  in 
cost  of  coal  and  production  per  man  for  a  scries  of  years,  and 
indicated  the  effect  these  had  on  the  cost  of  electrical  energy.  The 
coal  strike  had  greatly  alTected  electricity  supply,  and  the 
interruptions  caused  by  strikes  rendered  it  necessary  for  under- 
takings to  maintain  ample  reserves. 

The  losses  entailed  by  storing  coal  comprised  deterioration, 
double  handling  and  extra  capital  chaiges.  Tlic  first  and  last  were 
largely  outside  the  control  of  the  supply  engineer,  but  the  second 
source  of  loss  was  being  minimised  by  systems  of  pne.imatic  handling 
now  being  developed.  Illustrations  were  shown  of  plant  being 
installed  at  the  Bankside  Station  and  the  Brimsdown  Power 
Station. 

It  was  very  difficult  to  reconcile  the  figures  given  by  various  under- 
takings for  the  relative  costs  of  coal  and  oil,  but  generally  oil  must 
be  a  little  less  than  double  the  cost  of  coal  if  the  change-over  was  to 
be  justified.  The  possibilities  of  coal  gas  for  steam  raising  had  been 
considered,  but  it  would  be  necessary  to  design  and  erect  gas  works 
and  electricity  worlcs  together  with  this  object  in  view.  A  gas 
of  lower  calorific  value  and  less  clean  than  town's  gas  would  suffice. 
With  regard  to  pulverised  coal,  it  was  suggested  that  the  plant 
required  would  have  to  be  much  chea])er  before  any  considerable 
development  took  place  in  this  country.  Pulverised  coal  had  marked 
advantages  over^other  forms  of  fuel. 

The    1919   Electricity   BUI. 

It  was  greatly  to  be  regretteil  that  the  Electricity  Commissioners 
had  been  persuaded  to  put  the  barrier  of  costly  and  complicated 
legal  prucodure  betwcin  themselves  and  the  managers  of  electricity 
undertakings.  Each  succeeding  inquiry  has  become  more  prolonged 
and  more  costly  and  similar  to  the  proceedings  of  a  Parliamentary 
committee.  It  was  also  to  be  regretted  that  the  Government  had 
failed  to  bring  in  and  pass  Electricity  Supply  Bill,  No.  2.  In  the 
Manchester  area,  instead  of  a  Joint  EUctricity  Authority,  an 
.\dvi3ory  Board  had  been  set  uj).  as  it  had  been  considered  that  the 
former  without  financial  powers  would  be  useless. 

Engineers   and    Municipal    Government. 

The  newly-elected  Lord  Mayor  (Mr.  E.  Simon)  in  proposing  a 
\ote  of  thanks  to  the  Chairman,  said  that  the  city  was  proud  of  its 
Electricity  undertaking.  It  was  unusual  for  an  engineer  to  become 
Lord  Mai-or.  and  he  questioned  whether  it  was  th'!  fault  of  the  council 
or  of  the  engineer.  There  were  four  engineers  out  of  the  City 
Council  of  140  members.  Mr.  Simon  then  asked  the  members, 
as  belonging  to  one  of  the  great  technical  institutions  of  the  country, 
to  study  the  industrial  situation  verj'  caremlly.  There  were 
40  000  unemployed  men  in  Manchester,  and  the  engineering  trades 
were  hit  worse  than  most.  It  was  no  use  protecting  the  home 
market,  and  lowering  the  cost  of  production  and  reducing  wages 
were  only  partial  remedies.  Something  was  wrong  with  the  Peace 
Treaty,  and  it  could  only  be  put  right  by  the  politicians.  It  was 
imperative  that  tho.sc  engaged  in  industry  should  be  in  a  position 
to  help  and  advise  in  this  complex  and  difficult  matter. 

The  vote  of  thanks  was  seconded  by  Mr.  A.  S.  Barnard, 
after  which  the  proceedings  terminated  with  a  very  enjoyable 
smoking  concert. 

Osram  Publicity. 

At  this  time  of  year  even  the  golfer's  reflections  turn  to  thoughts 
of  firesides,  books,  or  rather  sporting  newspapers,  and  pipes.  But 
to  appreciate  these  delights  to  the  full  it  is  necessary  to  have 
sufficient  illumination  of  the  right  kind,  and  to  obtain  illumination 
of  the  right  kind  it  is  necessary  to  use  ....  We  leave  a  blank, 
which  can  be  filled  in  according  to  the  reader's  predilections. 

Here  we  are  reminded  that  the  object  of  tliis  short  article  is  to  call 
attention  to  what  the  Gkneral  Electric  Company  propose  to  do 
during  the  next  few  months  to  increase  the  sale  of  their  well-known 
Osram  lamps  by  an  intensive  publicity  campaign.  Details  of  what 
they  arc  doing  are  contained  in  an  artistic  portfolio,  whiph  has  been 
prejiared  for  the  purpose  by  Major  Clifford  Palmer,  Manager  of 
the  General  Electric  Company's  Publicity  Department. 

Mapping  Out  the   Country. 

F'rom  this  pamphlet  it  appears  that  the  entire  country  has  been 
mapped  out,  and  that  all  the  leading  London  and  protincial  dailies 
and  weeklies,  the  illustrated  papers,  and  the  magazines,  will 
carry  the  Osram  story,  in  other  words,  the  story  of  economic 
lighting.  Cinema.s  throughout  the  country  will  also  be 
enlisted  in  the  ranks,  and  will  picture  the  making  of  this 
famous  lamp  for  the  education  and  entertainment  of  their 
audiences    in    a    film    called    the     "  Economist."      This     is     one 


particular  phase  of  propaganda  work  which  has  up  to  now 
unaccountably  been  neglected  by  the  electrical  and  cinema  industry. 
We  aie,  therefore,  particularly  glad  to  see  the  General  Electric  Com- 
pany are  realising  its  possibilities  in  this  jmrticular  way.  In  addition, 
illuminated  sky  signs  and  other  devices  will  tell  the  Osram  story 
after  dark,  and  taking  advantage  of  that  egoism,  which  is  one  of  the 
features  of  British  commerce,  every  trade  of  importance  wU  have 
its  own  special  sort  of  publicity  designed  for  its  own  special  wants. 
In  this  way  shopkeepers,  factory  owneis,  hotel  proprietors,  clergy- 
men, schoolmasters,  restaurant  managers,  doctors,  and  warehouse- 
men will  all  read  the  Osiam  story  through  the  medium  of  their  own 
special  journals.  Householders  will  be  told  about  it  at  their  break- 
fast tabk's.  railway  travellers  will  be  told  about  it  on  their  journey, 
and  restaurant  frequenters  will  be  told  about  it  in  the  intervals  of 
waiting  for  the  waiter. 

The  Basic  Features  of  the  Campaign. 
The  basic  feature  of  this  campaign,  of  whose  success  we  have  no 
doubt,  is,  then,  that  the  General  Electric  Company  will  support  the 
retail  trade  by  establishing  and  maintaining  the  demand,  and  that 
they  look  to  the  retail  trade  to  meet  that  demand  when  it  has  been 
created.  It  is  now  up  to  everyone  to  get  busy  at  once,  and  continue 
busy  until  the  vernal  si)ring  makes  even  Osram  lamps  vuinecessary. 

The  Application  of  Electricity  to  Farming. 

Mr.  R.  Borlase  Matthews,  M.I.E.E.,  in  response  to  a.  special  invi- 
tation, recently  read  an  interesting  Paper  on  ELErTRO-FAKMiNc. 
before  the  Royal  Dutch  Institution  of  Enoineers,  at  Nijmegen 
(Netherlands).  Mr.  Matthews  contended  that  an  extended  uee  of 
electricity  in  farming  operations  was  only  a  matter  of  time. 
Sufficient  experimental  and  practical  scale  work  had  now  been 
carried  out  in  Denmark,  Germany,  Switzerland,  Belgium,  France, 
Italy  and  Great  Britain,  to  demonstrate  fully  the  necessity  for  the 
employment  of  electricity  in  modern  agriculture,  if  the  farms  were 
to  be  really  profitable  concerns.  It  was  pointed  out  that  the  argu- 
ments against  the  use  of  electricity  on  farms  were  practically 
identical  with  those  advanced  fifteen  to  tw«nty-fiv6  years  ago  against 
its  applications  to  any  other  industry.  Like  the  railways  of  Great' 
Britain  and  other  countries,  farms  lacked  greater  mechanical  assist- 
ance owing  to  the  existence  of  a  superaburulance  of  cheap  labour. 
Since  the  war,  however,  the  day  of  the  cheap  lalinurer  had  passed, 
and  hence  the  necessity  for  electro-mechanical  aids.  As  an  illustra- 
tion, the  author's  farm  of  600  acres,  with  such  assi.stance,  only 
required  three  horses  and  no  oxen.  Similarly,  any  other  farm  coulil 
reduce  its  working  animals  and  men  if  properly  equipped  with 
electrical  appliances.  Further,  the  electrical  equipment  of  a  farm 
ensured  that  the  various  operations  were  more  independent  of  the 
weather,  since  they  could  be  carried  out  more  quickly  when  the 
weather  suited ;  or,  in  many  cases,  they  could  be  completed  in  spite 
of  bad  weather — c.f/.,  artificial  haymaking,  corn-sheaf  drying,  &c. 
Uses  of   Electricity  on  Farms. 

The  uses  of  electricity  on  farms  could  be  divided  into  three 
main  heads  :  (a)  Power  uses  in  the  farm  buildings  and  barns ; 
(b)  power  uses  on  the  fields  .md  arable  land  :  .ind  (c)  uses  whien 
were  specifically  and  peculiarly  electrical,  such  as  electro-culture. 
Illustrations  were  given  of  typical  applications  of  electric  drives, 
emphasis  being  laid  on  the  fact  that  the  ideal  machine 
for  the  farmer  was  one  that  incorporated  its  own  direct-coupled 
electric  motor,  as  opposed  to  operation  by  means  of  a  line  shaft  - 
with  its  attendant  difficulties  of  fixing  in  the  usual  farm  buildings. 
which  are  generally  far  from  strongly-built  structures.  Various 
forms  of  portable  electric  motors  were  then  discussed,  particularly 
interesting  among  which  were  larger  types  of  30  h.p. ,  or  thereabouts, 
and  the  very  substantial  three-point  suspension  wagons  employed 
for  their  support  and  conveyance.  Electric  light  was  referred  to 
as  advantageous  to  the  farmer,  not  merely  as  a  convenient  and  safe 
light,  but  also  as  a  means  of  producing  more  eggs  in  winter,  and 
bringing  on  young  stock  to  earlier  maturity,  by  more  winter  feeding 
and  in  artificial  light.  Examples  were  cited  of  the  electric  motor 
driving  of  machinery  for  food  preparation  for  livestock,  dairy 
machinery,  and  general  b.irn  machinery,  including  pumps,  &c. 
Similarly,  cases  were  giw^n  of  applications  on  the  land  for  irriga- 
tion, |il(inj;hing.  cultivation,  .and  other  field  operatioii.s. 
Electro-Culture. 

The  after-treatment  of  gathered  crops,  being  an  important  aspect 
of  modern  farming:  was.  of  course,  dealt  with,  as  were  likewise 
certain  rural  industries,  which  could  bo  conveniently  operated  in 
conjunction  with  a  farm.  Considerable  interest  was  evidenced  in 
the  author's  account  of  the  present  ilevclopment  of  electro-culture, 
which  he  stated  bad  now  arrived  at  the  point  where  an  increase  of 
10  per  cent,  in  the  crop  could  be  confidently  expected,  at  a  nominal 
current  con.sumption  and  a  low  outlay  for  wiring  per  acre  (except 
ing  the  initial  capital  cost  of  the  transforming  apparatus,  for 
which  ho  had  not  yet  been  able  to  ascertain  the  simplest  and 
cheapest  design). 

The  ei^ployment  of  electric  vehicles  on  farms  was  then  touclicd 
upon,  and  also  the  author's  semi-automatic  system  of  keeping  farm 
(or.  in  fact,  any  other)  accounts  by  the  aid  of  an  electrically- 
operated  machine,  the  author's  contention  being  that  detailed  cost- 
ings were  the  only  true  basis  upon  which  it  could  be  proved  as  to 
whether  electro-farming  was  or  was  not  a  paying  proposition  ;  and 
any  method  which  could  produce  those  accounts  without  unneces- 
sary expenditure  of  skill  and  time  should  be  worthy  of  adoption. 


ISlovember  25,  1921 


Tlie   Electrician. 


685 


South-West    Midlands    Electricity    District. 

The  three-day  inquiry  held  at  Birmingham  by  the  Electricity 
Commissioners  into  the  schemes  for  the  reorganisation  of  electricity 
supply  in  the  South-West  Midlands  District  concluded  on  the 
17th  i'nst.  Sir  Harry  Haward  presided,  and  the  other  Commissioners 
present  were  "Mr.  H.  Booth  and  Mr.  A.  Page. 

On  the  first  day  Mr.  Clode.  K.C,  opened  the  case  for  the  Bir- 
mingham Corporation  and  the  Shropshire,  Worcestershire  and 
Staffordshire  Electric  Power  Company,  who  had  submitted  a  joint 
scheme.  He  said  that  in  the  district  there  was  a  great  industrial 
area  upon  the  East  of  Birmingham,  with  its  subsidiary  districts, 
and  on  the  West  there  was  a  secondary  industrial  area.  West  of 
Birmingham  and  East  of  the  Severn.  "Beyond  those  regions  they 
got  into  the  more  or  less  agricultural  districts,  which  were  not 
taking  any  supply  of  electricity,  and  whose  claims  could  not  be 
considered  as  very  pressing.  The  electrical  condition  of  the  district 
was  exactly  what  they  might  have  expected  to  find,  having  regard 
to  the  somewhat  parochial  view  that  Parliament  had  taken  about 
electricity  supply  in  the  past.  There  were  districts  unprovided  with 
a  supply  because  they  were  not  in  a  position  to  afford  a  supply  for 
themselves  ;  there  were  other  districts  which  were  now  in  possession 
of  generating  stations  which  were  not  as  enicient  as  they  ought  to 
be.  Then  there  was  the  great  district  of  Birmingham,  which  had 
certainly  risen  to  its  opportunities  and  was  trying  in  the  best 
possible  manner  to  meet  the  various  needs  of  its  constituents.  There 
was  also  the  Shropshire  Company,  which  came  into  the  district 
with  th-e  best  intentions  in  aid  of  the  undertakings  they  found 
there,  and  in  aid  of  the  power  users  of  the  district.  The  Corpora- 
tion and  the  Company  had  divided  the  entire  district  into  two  parts, 
and,  by  agreement,  it  was  suggested  that  the  Leicestershire  and 
Warwickshire  Electric  Power  Company  should  continue  to  supply 
the  area  over  which  they  possessed  powers,  except  that  consumers 
in  the  portion  nearest  Birmingham  should  look  to  the  Corporation 
for  its  supply  in  the  first  instance.  On  the  other  side  of  the  dis- 
trict, Rowley  Regis,  Lye,  and  Stourbridge  Councils  did  not  want 
to  be  included  in  the  district.  Birmingham  could  not  supply  them, 
and  at  present  the  Shropshire  Company  had  power  to  supply  in  that 
area,  subject  t<j  the  consent  of  the  Midland  Electric  Corporation 
for  Power  Distribution. 

Mr.  Tyldesley  Jones,  K.C,  on  behalf  of  the  Midland  Corpora- 
tion, said  a  provisional  agreement  had  been  signed  by  the  companies 
concerned,  whereby  the  area  should  be  transferred  to  the  North- 
West  Midland  District,  in  which  the  Shropshire  Company  had 
certain  rights,  on  the  understanding  that  the  position  of  that  com- 
pany in  the  North-West  District  was  not  prejudiced  by  the  scheme. 
He  asked  the  Commissioners  to  decide  the  point  at  once. 

After  hearing  some  evidence,  the  chairman  announced  that  the 
Commissioners  had  decided  to  exclude  from  the  District  the 
municipal  borough  of  Stourbridge  and  the  urban  districts  of  Rowley 
Regis  and  Lye  and  Woollescote. 

Development    Plans. 

Dealing  with  the  electrical  situation  of  the  district,  Mr.  Clode 
said  it  was  obvious  there  was  a  very  large  field  for  development, 
and  he  submitted  that  the  district  must  be  developed  in  the  way 
shown  in  the  scheme  before  the  Commissioners.  The  two  under- 
takings proposed  to  act  in  unison,  and  to  set  up  an  Advisory  Com- 
mittee of  four  members.  The  position  was  exceptional,  and  it 
could  be  more  economically  dealt  with  by  those  undertakings  acting 
in  agreement  than  by  setting  up  a  joint  electricity  authority.  Bir- 
mingham were  willing  that  Sutton  Coldfield  (the  only  other  authority 
generating  current)  should  go  on  if  they  desired.  Ultimately  he 
supposed  they  would  see  the  wisdom  of  shutting  down  their  station 
and  getting  their  supply  from  Birmingham.  Similarly,  Kidder- 
minster and  Hales  Owen  had  already  seen  the  advisability  of  looting 
to  the  Shropshire  Company  for  their  supply, 

CotJNCTLLOR  Be,4le,  of  Birmingham,  gave  evidence  in  support  of 
the  scheme,  and  said  his  Corporation  thought  a  joint  authority 
could  not  do  better  for  the  district  than  the  promoters. 

Railfvay   Electrification. 

Mr._  TixFR,  for  the  L.  &  N.W.  and  G.W.  Railway  Companies, 
explained  that,  while  the  companies  could  not  abdicate  anv  of  their 
rights  and  privileges  under  the  Electricity  Supply  Act  of  1919,  they 
would  prefer,  other  things  being  equal,  to  purchase  rather  than  to 
generate  current.  The  companies  could  not  state  definitely  that 
they  would  need  a  supply  for  traction  before  1931.  The  area 
which  the  scheme  covered  was  one  suitable  for  electrification,  and 
the  question  had  been  considered.  At  present  the  companies  were 
in  the  midst  of  a  scheme  of  fusion  which  made  it  impossible  for 
them  to  decide  on  any  immediate  scheme.  Within  fifty  miles  of 
Birmingham  there  were  something  like  2  000  route  miles  of  railway, 
and  if  the  promoters  were  suggesting  that  on  the  basis  of  the 
electrification  of  those  2  000  miles  the  demand  would  be  only 
60  000  kW,  that  demand  was  very  much  understated.  A  figure  could 
only  be  given  when  an  actual  scheme  had  been  decided  on. 

New  Clauses. 
On  the  15th  inst.,  Mr.  Clode  announced  that  the  promoters  had 
tried  to  meet  the  suggestion  that  there  ought  to  be  something  in 
the  nature  of  an  obligation  placed  upon  the  two  undertakings,  and 
they  proposed  to  insert  in  the  scheme  a  clause  "  that  it  should 
be  the  duty  of  the  Corporation  and  the  company  to  provide  or 
secure  the  provision  of  a  cheap  and  abundant  supply  of  electricity 
in    the    district,    and    that    both    parties    should    comply    with    any 


general  directions  given  to  both  or  either  of  them  by  the  Electricity 
Commissioners  through  the  medium  of  the  Advisory  Committee." 
He  also  suggested  the  insertion  of  a  clause  to  obviate  the  possibility 
of  an  impasse  arising  by  a  two-and-two  division  on  the  Committee. 

After  consultation  the  chairman  said  the  Commissioners  were 
prepared  to  accept  the  first  clause,  with  the  addition  of  the  words 
"  or  special  "  in  relation  to  the  directions  which  the  parties  under- 
took to  comply  with.  The  other  clause  was  also  accepted,  with 
minor  alterations. 

Mr.  F.AiTT.E  G.\RCKE,  deputy-chairman  of  the  Shropshire  Company, 
.said  the  joint  scheme  would  be  more  compatible  for  the  district 
than  a  joint  electricity  authority,  and  would  be  able  to  make  better 
progress.  Adding  other  representatives  would  not  be  advantageous 
to  the  general  progress  of  the  supply. 

Malvern's   Opposition   Withdrawn. 

At  this  stage  Mr.  Kennedv,  on  behalf  of  the  Malvern  Urban 
Council,  said  that,  as  the  promoters  of  the  scheme  had  agreed  to 
the  insertion  of  a  clause  in  the  scheme  that  it  should  not  affect 
their  rights,  Malvern's  opposition  would  be  withdrawn. 

Mr.  Reay  Nadin,  Town  Clerk  of  Sutton  Coldfield,  asked  whether 
witness  had  any  objection  to  representation  of  Sutton  Coldfield  on 
the  Advisory  Committee  when  any  proposals  affecting  their  district 
were  under  consideration. 

Mr.  G.\RCKE  :  It  would  be  very  inconvenient ;  it  would  be  opening 
the  door  to  a  large  number  of  similar  applications.  It  was  not 
reasonable  to  assume  that  a  company  would  expend  many  thousands 
of  pounds  in  getting  Parliamentary  powers  without  any  intention 
of  making  use  of  them. 

Mr.  Page  asked  whether  the  company  would  be  a  party  to  a 
proper  canvass  being  made  of  the  undeveloped  areas,  with  the 
object  of  ascertaining  how  many  of  those  areas  could  be  supplied. 

Mr.  Garoke  replied  that  a  complete  survey  of  the  district  had 
been  made.  The  expenditure  of  millions  of  money  would  require 
anxious  consideration  as  to  how  the  situation  should  be  dealt  witn. 

The  Chairman  :  You  are  submitting  this  scheme  as  a  proper  and 
adequate  solution  of  the  problem  of  the  electrical  supply  in  the- 
district,  and  the  Commissioners  will  need  to  be  satisfied  that  the 
two  promoters  are  in  a  position  in  a  reasonable  way  to  meet  the 
demands  likely  to  come  upon  them. 

Witness  said  the  financial  position  of  the  company  was  satisfac- 
tory, and  capital  recently  raised  would  provide  for  present 
commitments  and  for  the  next  year  or  two. 

Worcester's    Proposals. 

The  Hon.  R.  Coventry  presented  the  case  for  Worcester  Corpora- 
tion, and  said  an  agreement  of  mutual  benefit  to  the  Corporation 
and  consumers  had  been  made  with  the  Shropshire  Company 
whereby,  subject  to  the  approval  of  the  Commissioners,  the  city 
retained  its  power  station.  The  agreement  also  gave  them  rights 
to  supply  an  area  outside  the  city  boundary.  In  addition,  there 
was  no  opposition  by  the  Shropshire  Company  to  a  proposal  to 
lay  a  transmission  cable  from  the  generating  station  to  the  borders 
of  Herefordshire.  Reciprocally,  Worcester  Corporation  offered  no 
objection  to  the  Shropshire  Company  laying  a  transmission  cable 
through  their  streets. 

Evidence  in  explanation  of  the  scheme  was  given  by  Mr.  W.  J. 
Hill,  chairman  of  Worcester  Electricity  Committee. 

Mr.  A.  CoixiNS,  late  Birmingham  City  Treasurer,  said  that, 
under  the  circumstances  prevailing  in  the  district,  he  was  of 
opinion  that  the  scheme  propounded  was  the  best. 

Mr.  R.  A.  Chattock,  City  Electrical  Engineer  of  Birmingham, 
said  that  with  the  Stourport  station  in  operation  the  promoters  would 
have  no  difficulty  in  meeting  all  demands.  In  the  absence  of  that 
station,  however,  the  Ham's  Hall  station  would  have  to  be  running 
in  about  eight  years'  time.  The  postponement  of  the  erection 
of  the  Stourport  station  would  cast  an  additional  burden  upon  the 
Birmingham  undertaking,  but  he  did  not  see  how  the  scheme  could 
proceed  if  the  Stourport  station  was  not  to  be  constructed. 

Mr.  J.  T.  H.  Legge,  engineer  to  the  Shropshire,  Worcestershire 
and  Staffordshire  Electric  Power  Company,  said  his  company  had 
a  scheme  for  dealing  with  several  of  the  more  prominent  towns, 
like  Bromsgrove  and  Droitwich.  But  there  had  not  been  a  keen 
demand  coming  from  those  places,  and  there  would  need  to  be  a 
good  deal  of  canvassing  in  order  to  stimulate  demand.  Those  rural 
areas  could  not  be  economically  served  unless  the  question  of  way- 
leaves  was  very  much  eased.  Rural  areas  could  only  be  served  by 
overhead  lines.  There  was  no  reason  for  asserting  that  the  company 
did  not  intend  to  proceed  with  the  Stourport  scheme,  but  they  were 
not  anxious  to  commence  at  present  prices.  His  company  were 
going  to  take  supplies  from  Worcester  for  two  or  three  years. 

Mr.  C.  P.  Sparks,  consulting  engineer,  considered  that  the 
estimates  in  the  scheme  were  too  conservative.  The  middle  of  next 
year  would  be  the  best  period  to  purchase  plant  for  Stourport. 
Adjustments  of  Area. 
It  was  stated  that  the  promoters  had  no  objection  to  the  inclusion 
of  Kinver  and  Dudley  rural  district  in  the  area.  The  Chairman  also 
announced  that  the  Martley  Rural  Council  desired  to  be  excluded  ; 
that  Upton-on-Severn  wished  to  be  included,  but  desired  to  take  its 
supply  from  Worcester:  that  Tamworth  Borough  and  Tamworth 
Rural  Councils  desired  the  whole  of  their  areas  to  be  included. 

Mr.  Reay-Nadin  (for  Sutton  Coldfield)  held  that  his  borough 
should  be  entitled  to  have  representatives  attending  the  Advisory 
Committee    when  matters  affecting  it  were  under  consideration. 

Mr.  Capel  Loft  (Stourport)  opposed  the  scheme,  as  it  would  not 
effect  any  improvement  in  the  existing  organisation  for  the  supply 
of  electricity  in  the  proposed  district. 
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How   to   Encourage   Consumers. 

Ml.  G.  H.  N'isbett.  the  new  cliairmaii  of  tlie  T<ivcrpool  sub-centre 
of  liie  NoiMii-WESTERN  Centre,  Institutkin  of  Electrical 
ExiilNEKiiS,  delivered  an  address  at  the  opening  meeting  of  the 
sub-centre  in  the  lecture  theatre  of  tlie  Laboratories  of 
Applied  Electricity  at  Liverpool  University.  Li  emphasising  the 
need  for  the  display  of  more  enterprise  m  seeking  for  the  extension 
of  electric  supply,  and  particularly  new  lighting  consumers,  Mr. 
Nisbett  .said  it  seemed  to  him  that  the  power  supply  side  of  the 
business  had  Wen  unduly  noomed  to  the  neglect  of  the  greater 
possibilities  of  lighting.  The  average  man  got  very  little  encourage- 
ment to  become  a  consumer.  In  order  to  induce  the  lighting  con- 
sumer to  come  on  to  the  mains,  Mr.  Nisliett  suggested  that  the 
supply  authority  should  make  itself  responsible  for  the  wiring  of 
his  house;  that  they  themselves  should  quote  him  a  price  for  the 
wiring,  and  see  it  properly  carried  out.  both  as  regards  quality 
of  work  and  position  and  size  of  lamps.  Having  obtained  a  con- 
sumer's order  they  should  sub-let  the  contract  without  profit  to 
themselves  to  one  or  other  of  the  wiring  contractors.  During  the 
course  of  the  work  the  authority  should  visit  and  inspect,  and  on 
satisfactory  completion  issue  a  certificate  to  the  consumer  on  which 
the  contractor  should  be  paid.  This  advisory  work  should  be  free 
of  charge,  as  the  authority  received  their  remuneration  in  the  after- 
business  they  would  do  with  the  consumer.  Another  suggestion  of 
Mr.  Nisbetl's  was  that  the  supply  authorities  should  tnemselves 
pay  for  the  wiring  and  make  no  initial  charge  at  all  to  the  consumer, 
recouping  themselves  for  the  cost  either  bv  an  addition  to  the  price 
per  unit  or  by  a  separate  rent  charge,  lie  also  suggested  that  the 
supply  managers  should  consider  the  possibility  of  offering  to  wire 
up  to  the  ceiling  roset,  oi  equivalent,  any  premises  for  which 
supply  applications  were  made  to  them,  provided  they  w<ere  satisfied 
that  there  would  be  reasonable  usage.  A  point  which  Mr.  Nisbett 
urged,  in  view  of  the  stumbling  block  of  coet,  was  the  simplifica- 
tion of  wiring.  One  had  only  to  look  at  their  institution  wiring 
rules  to  see  how  far  complication  had  gone  in  what  was  after  all  a 
very  simple  business.  "  We  have,"  he  proceeded,  "  been  hopelessly 
handicapping  our  business  for  the  sake  of  the  fire  insurance 
companies." 

Rates   and   Finance. 

The  first  meeting  of  the  new  eessioti  of  the  Scottish  Local 
Section  of  the  Institution  of  Electrical  Engineers  was  held  in 
Gla.sgow  recently,  when  Mr.  E.  T,  Goslin  delivered  his  presidential 
addrees  on  "  Rates  and  Finance." 

Mr.  Goslin  thought  that  those  engaged  in  the  central  station 
industry  had  been  most  successful  in  Uieir  technical  work,  but  that 
as  merchants  they  were  about  the  worst,  lie  strongly  advocated  the 
scheduling  of  all  rates  and  the  publishing  of  them  openly.  It  was 
also  important  that  the  scheduled  rates  should  be  strictly  adhered 
to,  60  that  all  consumers  would  know  exactly  what  they  had  to  pay 
and  also  what  others  were  paying. 

A  comparative  table  of  working  costs  of  the  Clyde  Valley  Com- 
pany and  the  Glasgow  Electricity  Department  was  shown.  Figures 
were  also  given  to  prove  that  the  cnarges  made  by  the  company 
were  not  excessive,  and  that  the  feeling  of  uneasiness  regarding 
lalcs  charged  by  power  companies  was  unwarranted. 

Mr.  Goslin  referred  to  the  atmosphere  of  doubt  and  suspicion 
which  had  been  created  by  the  passing  of  the  Electricity  (Suonlv) 
Act,  1919.  He  did  not  think  this  tended  to  bring  about  the  desired 
co-operation.  He  advocated  frank  and  open  dealing,  and  endeavoured 
to  show  that  those  responsible  for  small  undertakings  stood  to  gain 
by  taking  supplies  in  bulk  from  the  large  undertakings.  The 
meeting  was  well  attended,  but,  in  accordance  with  the  usual  custom, 
there  was  no  discussion. 


Electricity   in   Mining. 

At  the  annual  meeting  of  the  North  of  England  Branch  of  thk 
Association  of  Mining  Electrical  Engineers,  the  new  president, 
Lieut.-Col.  F.  R.  Simpson,  delivered  his  address.  He  agreed  there 
was  no  question  as  to  the  suitability  of  electricity  for  the  general 
transmission  of  power,  but,  when  it  was  a  question  of  replacing 
existing  steam  plant  for  colliery  winding,  &c. ,  the  case  was  not  quite 
60  straightforward  and  merited  careful  consideration.  The  "  Waste- 
ful "  steam  plant  generally  in  use  at  collieries  is  usually  wasteful 
as  regards  fuel  consumption,  but  it  must  be  remembered  that  the 
fuel  used  for  this  plant  is  almost  always  an  unsaleable  product  : 
moref>ver,  it  may  be  that  the  colliery  can  afford  to  use  existing  plant 
at  a  slightly  increased  cost  rather  than  to  expend  a  large  amount 
of  capital  to  gain  a  small  saving  in  expenditure.  If  the  conditions 
favoured  the  use  of  electricity,  then  it  vras  preferable  for  the 
colliery  to  purchase  their  supply  of  power,  unless  there  should  be  an 
avail.iblu  source  of  waste  heat;  as  this  course  avoided  the  expendi- 
ture on  generating  plant  of  large  capital  amounts,  which  could  !«• 
better  employed  in  extending  the  electrification  of  the  workings. 

In  the  application  of  electricity  to  haulage,  the  aim  of  mining 
engineers  was  to  reduce  the  number  of  horses  employed.  Up  to  the 
present  no  system  had  been  evolved  by  which  the  haulage  over  the 
first  180  yards  from  the  face  could  be  performed  except  oy  hand  or 
by  ponies,  and  the  cost  per  ton  mile  over  that  short  distance  was 
at  present  not  less  than  6s.  per  ton  mile.  The  introduction  of 
mocnanical  conveyors  to  longwall  faces  had  to  a  great  extent  relieved 
that  difficulty,  and  by  concentration  enabled  auxiliary  haulage  to  be 
applied.  Endeavours  should  be  made  to  eliminate  horse  haulage, 
except  in  the  first  180  yards  from  the  working  face.  At  a  colliery 
in  which  he  was  interested,  experiments  were  being  made  with   an 


Ironclad  Exide  battery  locomotive,  with  satisfactory  results.  There 
were  two  batteries  of  24  cells  each,  and  the  locomotive  drew  45 
sets  of  tubs,  averaging  a  distance  of  20  miles  per  day,  thus  doing 
the  work  of  three  ponies,  at  a  cost  of  096d.  per  gross  ton  mile,  or 
l-74d.  per  ore  ton  mile,  including  interest  and  depreciation  on  the 
loco.  The  battery  loco  was  working  mider  conditions  where  safety 
lamps  were  required,  and  special  permission  had  to  be  obtained  for 
its  installation.  That  method  of  haulage  required  the  serious  consi- 
deration of  mining  electrical  engineers.  As  to  pumping  installations, 
Colonel  Simpson  emphasised  the  importance  of  providing,  where 
possible,  adequate  water  standage,  and  also  the  necessity  for 
making  the  pipe  communications  between  the  standage  and  the 
pump-well  of  sufficient  size  to  keep  the  pumps  running  at  their  full 
and  most  efficient  capacity.  With  reg.ord  to  the  general  use  of 
electricity  at  collieries,  he  urged  the  advisability  of  accurate  and 
systematic  mesisurements  of  current  consumed  at  each  unit  of  plant, 
as  it  was  only  by  such  means  that  losses  and  waste  could  be 
detected. 

Permanent   Exhibitions. 

British  Samples,  Ltd.,  of  39,  St.  James's-street.  S.W.  1,  has 
been  formed  for  the  purpose  of  providing  British  manufacturers 
and  traders  with  an  inexpensive  but  effective  means  of  bringing 
tiieir  goods  to  the  notice  of  the  oversea  buyer  through  permanent 
sample  exhibitions  abroad.  The  prime  motive  is  to  assist,  and  not 
to  replace,  local  representatives,  to  act  as  a  comprehensive  foreign 
"  shop-window  "  for  British  manufacturers,  and  as  an  authorita- 
tive source  of  information  for  the  inquirer  for  British  goods. 

Since  the  war  various  schemes  to  recover  our  markets  and  to 
combat  competition  have  proved  abortive  or  fallen  through.  As  a 
body  representing  the  trade  interests  of  the  country  in  the  highest 
degree  the  Federation  of  British  Industries  has  watched  these 
schemes  with  interest,  but  has  felt  that  all  have  lacked  the  power 
to  secure  immediate  material  results.  In  British  Samples,  however, 
it  sees  a  scheme  that  must  at  once  bring  British  products  before 
actual  consumers,  and,  in  addition,  it  is  the  cheapest  form  of 
exhibition  yet  initiated,  the  annual  charge  for  rental  of  space, 
cases  and  other  services  varying  from  £20  to  £55,  or  about  one-fifth 
of  the  expenditure  entailed  by  a  fortnight's  exhibition  at  a  trade 
fair.  Samples  may  be  changed  continually,  so  that  exhibitors  will 
always  be  .abreast  of  the  requirements  of  their  markets.  The 
Federation  has,  therefore,  lent  its  support  to  the  idea,  and  has  con- 
sented to  act  as  sole  agents  in  Great  Britain.  The  first  of  the  exhibi- 
tions will  be  opened  in  a  few  weeks'  time  in  Brussels,  which  has 
been  selected  as  being  one  of  the  most  convenient  international 
business  centres  in  Europe. 

Edinburgh   Electric   Tramways. 

An  important  report  on  the  Council's  policy  and  the  present 
position  of  the  municipal  tramways  department  has  been  prepared 
by  Mr.  S.  Pilcher,  manager  of  the  Edinburgh  Corporation  tram- 
ways, who  recommends  the  conversion  of  the  cable  lines  to  electric 
traction  without  further  delay.  The  working  expenses  of  the 
Leith  electric  system  are  154d.  per  car-mile,  against  19  S3d.  for  the 
Edinburgh  cable  cars.  The  margin  of  4"20d.  in  favour  of  the  electric 
system  represents  a  total  of  £98  000  per  annum  on  the  present 
mileage,  or  sufficient  to  meet  the  capital  charges  on  the  cost  o{ 
conversion  (£44  635),  and  to  leave  £53  365  to  meet  renewals  and 
provide  for  reduction  in  fares.  In  April  last,  the  Corporation 
authorised  the  conversion  to  be  made  in  four  sections ;  some  pro- 
gress has  been  made,  and  the  first  section  should  be  ready  for 
electrical  operation  in  May  or  June  next,  when  through  running 
with  Leith  will  be  introduced. 

Overhead   v.    Conduit    System    for    Princes-street. 

Mr.  Pilcher,  who  is  of  opinion  that  there  should  be  no  hesitation 
in  proceeding  with  the  conversion  of  the  remaining  sections  as  soon 
as  possible,  deals  with  the  position  of  Princes-street  at  some 
length.  After  setting  out  the  merits  of  the  overhead  and  conduit 
systems,  including  the  methods  employed  in  Brussels,  Vienna, 
Berlin  and  elsewhere  reminds  the  Council  that  the  most  efficient 
method  of  dealing  with  the  problem  is  to  adopt  one  system  through- 
out, namely,  the  overhead  system.  To  change  from  one  system  to 
another  in  the  busiest  thoroughfare  is  taking  certain  risks  which 
are  bound  to  interfere  with  the  efficiency  of  the  system.  If,  how- 
ever, the  Council  desires  to  keep  Princes-street  free  from  wires,  and 
are  prepared  to  adopt  the  underground  system,  with  its  disabilities, 
it  would  be  necessary  to  consider  wlvich  of  the  two  systems,  viz., 
the  London  or  the  Brussels  system,  to  adopt.  Of  the  following  five 
possible  methods  for  Princes-street,  Mr.  Pilcher  recommends  the 
first:  (1)  Overhead  equipment,  with  side  bracket  arms,  track 
on  the  south  side  of  Princes-st  ;  (2)  overhead  equipment,  with  side 
bracket  arms,  track  on  the  north  side;  (3)  overhead  equipment,  with 
span  wires,  track  in  present  position ;  (4)  conduit  system,  with 
Brussels  typo  of  plough;  (5)  conduit  system,  with  London  type  of 
plough. 

In  conclusion,  Mr.  Pilcher  states  that  it  must  always  be  kept  in 
mind  that  there  is  an  electric  system  in  Leith,  and  tliat  the  cable 
'  assets  can  best  be  realised  in  extending  that  system  ;  also,  that 
for  a  city  the  size  of  Edinburgh  it  is  essential  to  adopt  one  system 
which  would  embrace,  at  least,  all  the  main  routes  of  the  city.  The 
cost  of  converting  the  first  section,  including  the  Broughton  route,  is 
£172  974,  with  .C6  773  for  Grange-road;  the  second  section  will 
cost  G135  496  ;  and  the  third,  .£302  951,  and  with  overhead  equipment 
on   Princes-street  (£30  527),  the  total  would  he  £648  711. 
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Novel    Developments    in   the   Application   of   Light. 

The  opening  meeting  of  tlie  Illuminating  Engineering  Society  in 
each  session  is  customarily  devoted  to  reports  of  progress  and  the 
exhibition  of  novelties,  and  the  programme  at  the  gathering  on 
Nov.  15,  therefore,  contained  some  interesting  items.  Mr.  G.4Ster's 
summary  of  the  progress  during  the  vacation  referred  to  several 
recent  official  reports,  notably  those  of  the  Departmental  Committee 
on  Lighting  in  Factories  and  Workshops,  the  Committee  under  the 
Ministry  of  Health  dealing  with  the  effect  on  eyesight  of  lights  m 
kinema' studios,  and  the  M.O.T.  Committee  on  Lights  on  Vehicles, 
as  illustrating  the  attention  now  being  given  to  applications  of 
light  by  Government  Departments.  Another  event  that  naturally 
received  notice  was  the  Technical  Session  of  the  International 
Illumination  Commission.  A  report  was  also  presented  by  the 
Society's  Committee  on  Progress  in  Electric  Lamps  and  Lighting 
Appliances ;  from  this  report  we  gather  that  difficulties  in  produc- 
tion that  arose  during  the  war  and  after  the  tei'mination  of 
hostilities  are  now  being  overcome.  The  exhibits  covered  a  wide, 
field.  Mr.  Haydn  T.  Harrison  showed  a  new  form  of  photometer. 
Several  new  types  of  motor  headlights  were  shown,  and  Mr.  Groom 
and  Mr.  Lamplough  furnished  attractive  demonstrations  of  artificial 
daylight,  using  respectively  the  Sheringham  method  of  reflection  of 
light  from  special  coloured  surfaces,  and  the  use  of  the  Chance 
Daylight  glass.  An  interesting  fact  demonstrated  by  Mr.  Lamplough 
was  that  a  light  may  apparently  resemble  daylight  closely  in  colour, 
while  actually  far  from  satisfactory  for  the  purpose  of  colour- 
matching.  Another  feature  of  interest  was  the  exhibit  of  letter- 
signs,  using  the  new  small  neon  lamps,  which  are  capable  of  being 
inserted  into  an  ordinary  lamp-holder  on  200  V.  Mr.  Ruthven 
Murray,  on  the  other  hand,  showed  some  developments  of  the 
"  internalite  "signs,  recently  referred  to  in  this  journal,  in  which 
pleasing  colour-effects  have  now  been  embodied.  It  is  now  pos- 
sible to  engrave  a  coloured  picture  on  the  back  of  the  glass,  and  a 
model  of  this  kind  was  shown.  Perhaps  the  most  novel  exhibit, 
however,  was  the  demonstration  by  Mr.  W.  J.  Jones  of  the  use  of 
ultra-violet  light  to  distinguish  between  diiiferent  qualities  of 
precious  stones.  As  is  well  known,  most  gems  fluoresce  under  the 
effect  of  intense  ultra-violet  light,  and  the  effect  can  be  applied  to 
distinguish  a  genuine  stone  from  a  spurious  one.  It  is  even  possible 
to  discriminate  l>et%veen  gems  of  the  same  type,  as  the  colour  of 
the  fluorescence  varies  with  the  locality  from  which  they  originate. 
A  highly  interesting  fact  revealed  was  that  Indian  pearls  can  be 
quite  readily  distinguished  from  the  Japanese  cultured  variety  by 
this  means. 


Federation   of  British   Industries. 

The  annual  general  meeting  of  the  Federation  of  British  Industries 
took  place  at  the  Hotel  Cecil,  London,  on  Wednesday. 

Sir  Peter  Ryxands,  in  his  presidential  address,  said  the  prestige 
of  the  Federation  never  stood  higher  than  it  did  to-day,  nor  were 
its  views  ever  received  with  more  sympathetic  consideration  by  the 
Government,  and  this  must  be  attributed  to  the  policy  that  had 
been  pursued.  The  cry  that  the  capitalist,  with  his  money-bags, 
was  trying  to  rule  the  country  would  be  fatal.  They  only  claimed 
that  industry,  and  consequent  employment,  was  the  first  interest 
of  the  State,  and  that  the  views  of  manufacturers  on  the  subject 
were  entitled  to  serious  consideration.  The  Federation  was  con- 
fident that  the  proposals  of  the  Chancellor  of  the  Exchequer  eighteen 
months  ago  to  increase  the  rate  of  E.P.D.  and  to  impose  a 
Corporation  Tax  were  unwise.  The  result  of  their  imposition  had 
been  to  increase  the  nation's  troubles  and  difficulties.  The  Govern- 
ment had  squeezed  industry  financially  dry.  and  by  the  operation 
of  the  income  tax  based  on  the  three-years'  average  profits  many 
companies  would  b^  hard  pressed  to  meet  their  commitments.  The 
Chancellor  of  the  Exchequer  would  be  well  advised  to  retrace  the 
unfortunate  step  as  far  as  possible.  They  should  be  no  less  insistent^ 
on  the  need  for  drastic  economy  in  the  Government  service. 

Sir  Peter  Ryl.\nds  proposed  the  election  of  Col.  0.  C.  Armstrong 
(of  Greenwood  &  Batley,  Ltd.)  as  President,  and  said  he  had  been 
President  of  the  British  Engineering  Association  for  three  years. 
and  had  been  intimately  associated  with  the  work  of  the  Council. 

Sir  R.  Vass.\r  Smith  seconded  the  proposal,  and  it  was  carried. 

The  vice-presidents  were  re-elected,  and  the  following  wei'e  added 
as  vice-presidents  :  Sir  John  Hunter,  Sir  Tom  O.  Callender,  Sir 
Harris  Spencer,  Sir  Wilfrid  Stokes,  Sir  Lennox  Lee,  Sir  Peter 
Macgregor,  Mr.  Clive  Cookson,,  and  Mr.  Alex  Johnston. 

Reports  were  submitted  by  a  Special  Committee  on  German 
Reparations,  and  by  the  Financial  Sub-Committee  of  the  Trade 
Depression  Committee,  and.  in  opening  a  discussion  on  these.  Sir 
Peter  Ryxands  said  he  thought  it  was  agreed  that  the  reduction  of 
cost  and  lowering  of  prices  would  do  more  than  anj-thing  to  revive 
the  industry  of  this  country.  We  had  passed  through  a  period 
when  the  country  had  been  wasting  its  assets;  wages  had  been 
raised,  but  the  productivity  per  man  had  been  less  than  before. 
The  incoming  stream  of  foreign  commodities  could  only  be  main- 
tained by  increasing  our  exports.  If  necessary,  longer  hours  must 
be  worked,  and  we  must  recognise  that  we  were  up  against  an 
economic  difficulty  which  could  not  be  gainsaid.  The  instability  of 
exchange  was  a  serious  handicap  to  manufacturers.  The  policy  of 
endeavouring  to  restore  the  old  gold  standard  of  our  currency 
had  failed  to  be  realised.  He  did  not  think  there  would  be  any 
advantage  in  increasing  the  value  of  the  "  Bradbury."  but  if  it 
were  fixed  even  as  the  equivalent  of  four  American  dollars,  it  would 
be  an  advantage.  The  great  reason  why  the  mark  was  so  unstable 
was  that  the  German  Budget  never  balanced. 
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Legal   Intelligence. 

HAMILTON    T.    MARCONI'S    WIRELESS    TELEGRAPH    CO. 

The  hearing  of  this  action,  which  was  in  Mr.  Justice  Bray's  list 
on  Tuesday,  Nov.  15,  to  be  heard  by  his  Lordship  and  a  special 
jury,  has  been  adjourned  for  a  month  to  give  time  for  mutual 
discovery. 

DISHONEST    TRAVELLER    IN     ELECTRICAL    GOODS. 

In  the  Shoreditch  County  Court,  last  week,  before  Judge  Cluer, 
the  Western  Electric  Lamp  Company  sued  Mr.  Dunn,  dealer  in 
electrical  goods,  to  recover  £3  Is.  for  goods  supplied.  Mr.  Cripwell, 
for  the  plaintiffs,  said  the  goods  w'ere  sold  on  March  21,  and  sent 
on  March  23  with  an  invoice.  Later  they  heard  that  on  April  1 
defendant  had  paid  the  traveller,  a  man  named  Stewart.  The 
invoice  clearly  stated  that  travellers  were  not  to  be  paid,  but  by 
an  oversight  he  had  omitted  to  give  the  defendant  notice  to  produce 
it.  so  he  could  not  produce  a  copy.  Mr.  Howard  Fencron,  of  the 
plaintiff  firm,  said  it  was  an  invariable  rule  to  send  out  an  invoice 
on  the  day  the  goods  were  dispatched.  They  could  trace  no  line 
from  their  agent  to  say  he  had  been  paid.  Witness  admitted,  on 
being  shown  a  receipt,  that  it  bore  the  signature  of  the  traveller. 
Judge  Cluer  :  Stewart  is  your  traveller,  and  you  must  prove  you 
told  the  defendant  not  to  pay  him.  He  refused  to  grant  an  adjourn- 
ment, and  gave  judgment  for  defendant,  with  costs. 

HACKNEY    BOROUGH    COUNCIL    v.    DORE. 

.\s  announced  in  our  last  issue,  a  Divisional  Court  (Darling, 
Sankey  and  Branson,  JJ.)  dismissed,  on  the  14th  inst..  the  appeal  of 
the  Jlayor  and  Corporation  of  Hackney  against  a  magistrate's 
conviction,  under  Sec.  26  of  the  Hackney  Electric  Lighting  Order, 
1893,  for  failure  to  supply  electric  current  to  the  respondent. 

Mr.  Schofield,  for  the  "appellants,  said  that  they  were  convi'cled 
upon  an  information  that  they  had  made  default  in  their  obligation 
in  regard  to  the  supply  of  electrical  energy,  and  the  question  fur 
the  Court  was  whether  the  default  was  caused  by  the  action  of  a 
trades  union,  and,  if  so,  whether  such  default  was  due  to  force 
majeure.  The  Hackney  Order  provided  that  the  electrical  under- 
takers should,  at  the  request  of  the  owner  or  occupier  of  premises, 
give  and  continue  to  give  a  supply  of  energy  to  such  premises,  but 
Sec.  25  said  that,  whenever  the  undertakers  made  default  in  sup- 
plying such  energy  they  should  be  liable  to  a  penalty  not  exceeding 
40s.  a  day  during  the  continuance  of  such  default.  There  was, 
however,  "a  proviso  that  no  penalty  should  be  iniiicted  if  the  Court 
were  of  opinion  that  the  default  was  made  as  the  result  of  fnrrt 
■majeure.  All  the  employees  of  appellants  were  members  of  the 
Electrical  Trades  Union,  and  on  March  29  last  appellants'  engineer 
received  notice  that  respondent's  premises  had  been  wired  by  non- 
union men,  and  tliat  they  would  not  proceed  with  the  work  of  con- 
necting. Several  communications  took  place  lietween  the  parties,  and 
appellants  used  every  endeavom-  to  induce  their  employees  to  obey 
orders  and  carry  out  the  work.  If.  under  the  circumstances,  they 
had  used  other  "labour,  a  large  body  of  men  would  have  been  with- 
drawn from  the  Hackney  works,  and  therefore  they  contended  that 
the  failure  to  supply  was  not  consequent  upon  any  default  of  theirs, 
and  they  were  entitled  to  the  protecting  proviso  of  force  majeure. 
The  magistrate  was  of  opinion  that  the  proviso  only  applied  to 
physical  force,  and  that  appellants  were  liable  under  the  Order. 

After  hearing  Mr.  Hardy  for  the  aespondent. 

Mr.  Justice  Darling  said  the  Court  had  come-  to  the  conclusion 
that  the  appeal  could  not  be  allowed.  In  his  judgment,  the 
magistrate  %vas  right  in  law.  He  had  found  that  work  up  to  a 
certain  point  had  been  done  by  men  who  were  not  members  of 
the  trade  union.  Everything  had  been  put  into  Mr.  Dore's  house 
making  it  ready  for  the  connection,  and  when  that  came  to  be  done 
the  Electricity"  Committee  would  not  connect  because  persons  had 
been  employed  who  were  not  members  of  the  trade  union.  If  the  work 
of  connecting  the  main  had  been  proceeded  with,  the  result  would 
probably  have  been  that  the  union  would  have  given  notice  to 
the  men  to  terminate  their  engagement.  The  Hackney  undertaking 
was  responsible  for  the  supply  of  electricity  to  a  wide  district,  and 
the  result  of  a  strike  would  "have  have  been  disastrous.  'The  case 
was  very  near  being  a  case  of  force  majeure,  but  not  quite,  and 
the  appeal  must  be  dismissed. 

The  other  judges  concurred,  and  the  appeal  was  dismissed 
accordingly. 

ATTORNEY-GENERAL    v.    LIVERPOOL   CORPORATION. 

Mr.  Justice  Russell  delivered  his  considered  judgment  in  thl^ 
action  on  the  16th  inst.  The  facts  were  stated  in  our  issue  of 
the  nth  inst.  His  Lordship  said  that  the  question  was  whether  the 
Corporation  was  entitled  to  carry  on  the  business  of  providing,  fix- 
ing and  selling  electrical  fittings  at  the  expense  and  risk  of  the 
ratepayers.  Both  the  Liverpool  Electric  Supply  Company, 
whose  businesss  was  transferred  to  the  Corporation  under  the  Liver 
pool  Electric  Supply  (Transfer)  Act.  1896,  and  the  Garston  and 
District  Electric  Supply  Company,  whose  business  was  transferred 
by  the  Liverpool  "Tramways  and  Electric  Supply  (Garston  Transfer! 
Act,  1902,  carried  on  the  business  of  the  manufacture  and  sale  of 
electric  fittings  and  apparatus  of  all  kinds.  By  the  Act  of  1895 
the  Corporation  was  authorised  to  purchase,  not  only  the  "  statutory 
undertaking,"  but  the  whole  of  the  undertaking  and  other  works  of 
the  Liverpool  Company,  with  all  their  rights,  powers  and  privileges. 
The  Corporation  had  carried  on  the  business  of  the  supply  of 
electrical  fittings  since  that  date.  No  doubt  the  intention  of  the 
1896  Act  was  that  the  Corporation  .should  step  into  the  shoes  of 
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the  Liverpool  Company  and  carry  on  all  their  businesses.  Undei« 
the  Act  the  company  had  to  carry  on  all  its  businesses  until 
completion  of  the  purchase  for  the  benefit  and  at  the  expense  of  the 
Corporation.  If  on  completion  of  the  purchase  tlie  business  of 
electrical  fittines  was  to  be  struck  with  sterility,  why  should  it  be 
carried  on  ?  The  decision  in  Attorney-General  v.  ShefTield  Corpora- 
tion, which  had  been  cited  by  the  plaintiffs,  did  not  cover  the 
present  case,  as  the  provisions  of  the  Sheffield  Transfer  Act  were 
different.  The  Act  of  1896  gave  the  Corporation  all  that  it 
required,  and,  in  the  circumstances,  the  second  contention  of  the 
Corporation  as  to  their  common  law  powers  did  not  arise.  As  there 
was  a  possibility  that  the  case  would  be  taken  to  a  hiphcr  Court,  he 
thnucht  it  right  to  express  his  opinion  on  the  action  of  the  Cor- 
poration. Mr.  A.  Collins,  who  had  analysed  the  Corporation 
accounts  for  many  years,  and  he  showed  that  the  matters  objected 
to  (establishment  charges)  had  been  taken  into  account,  and  that 
in  every  year,  except  perhaps  in  1913,  a  profit  was  shown.  There 
was  no" charge  on  the  borough  fund,  but  it  had.  in  fact,  benefited 
by  the  business.  The  Corporation  was  not  carrying  on  the  business 
so  as  fo  expend  borrowed  capital  or  rates,  or  the  borough  fund. 

Effect    of   Chaagcs  Made  by   1919    Act. 

His  Lordship  said  that  both  parties  had  relied  on  Sec.  23  of  the 
Electricity  (Supply)  Act,  1919,  which  enabled  a  local  authority  to 
provide,  let  on  hire,  repair  and  maintain,  but  not  (unless  expressly 
authorised  by  the  Special  .\ct  or  Order)  to  manufacture  or  sell 
elpolrical  fittings  and  apparatus.  After  much  ronsideration  he  had 
come  to  the  conclusion  that  that  section  had  nothing  to  do  with  the 
present  case.  He  thought  that  it  was  not  intended  to  deprive  local 
authorities  of  powers  granted  to  them,  though  not  expressly 
authorised.  But,  in  any  event,  he  held  that  the  Corporation  was 
expressly  authorised  to  manufacture  and  sell  by  the  Act  of  1896. 
which  gave  it  the  rights,  powers  and  privileges  of  the  Liverpool 
Company.  The  powers  being  given,  it  was  not  necessary  to  find 
exact  words  of  express  authorisation.  The  action  must,  therefore. 
be  dismissed,  with  costs. 

THE    GASFILLED    LAMP    PATENT. 

On  Tuesday  the  House  of  Lords  concluded  the  hearing  of  the 
legal  arguments  in  the  appeal  of  the  British  Thomson-Houston  Com- 
pany against  a  decision  of  the  Court  of  Appeal  upholding  a  jndc;- 
ment  of  Mr.  .Justice  Sargant,  who  dismissed  appellants'  action 
for  alleged  infringement  of  their  patent  on  the  ground  that  claim 
one  of  the  siK-cification  did  not  sufficiently  define  the  ambit  of 
the  monopoly  claimed. 

Sir  Arthur  Colefax  (for  appellants)  said  that  the  question  before 
their  Lordships  had  considerably  narrowed  down  since  the  action 
was  launched,  and  the  judgments  below  were  challenged  only  so 
far  as  they  held  appellants'  patent  to  be  invalid.  The  invention 
consisted  in  having  a  filament  of  tungsten  or  other  refractory  metal. 
That  filament  was  placed,  not  in  a  vacuum  as  was  the  uni%'ersal 
custom  at  the  date  of  the  patent,  but  in  an  inert  gas  or  vapour  of 
low  heat  conductivity,  and  was  caused  to  incandesce  at  a  very  high 
temperature  by  passing  through  it  an  electric  current.  An  incan- 
descent electric  lamp  of  this  type  was  an  entirely  novel  article  of 
manufacture,  and  opened  up  a  nevir  field  in  incandescent  electric 
lighting,  with  the  result  that  the  arc  lamp  had  been  largely  dis- 
placed, and  the  vacuum  lamp  was  being  gradually  superseded. 
Appellants'  invention  was  the  result  of  many  years'  experiment  and 
resi>arch.  Expert  evidence  given  at  the  trial  proved  that  a  lamp 
could  be  made  from  the  specification  without  requiring  experiments 
to  bo  made  by  a  workman.  There  was  no  ambiguity  in  the  word 
"  large  "  as  alleged,  nor  was  the  state  of  common  knowledge  such 
at  the  dat«  of  the  patent  as  to  render  the  invention  one  an  unfit 
subject  for  a  patent.     He  then  proceeded  to  read  the  evidence. 

Sir  DoNCAN  Kerly.  K.C,  who  opened  the  case  for  respondents 
on  the  15th  inst. ,  said  that  Mr.  Justice  Sargant  had  dismissed  the 
ap[)illants'  claim,  holding,  in  effect,  that  their  specification  was  not 
the  subject  matter  for  a  patent,  and  the  Court  of  Appeal  had 
upheld  his  judgment.  Most  of  the  evidence  at  the  trial  was  for 
showing  that  the  subject  matter  claimed  as  forming  the  invention 
was  all  common  knowledge. 

Sir  Arthur  Colefax.  K.C,  replied  for  the  appellants,  and  he 
concluded  his  reply  on  Tuesday. 

Lord  Hai.dane  said  their  Lordships  would  take  time  to  consider 
their  decision. 

INDIAN   MACHINERY    CONTRACTS. 

On  the  17th  inst.,  Mr.  Justice  Bailhache  heard  an  action  by 
Mather  &  Piatt  against  H.  V.  Low  &  Company,  for  the  recovery 
of  the  price  of  machinery  sold  to  defendants. 

Mr.  Neilson,  K.C.  (for  plaintiffs)  said  it  appeared  that  defendants 
had  some  connection  with  a  Calcutta  firm  of  the  same  name,  who 
again  had  some  connection  with  jute  mills  in  Tiuiia.  There  was  a  com- 
pany in  India  called  the  Behar  Jute  Mills,  formed  for  the  purpose 
of  providing  factories  for  the  manufacture  of  jnte,  and  this  firm 
required  machinery.  A  representative  either  of  Low  &  Company 
or  of  the  Behar  Jnte  Mills  (a  Mr.  Skinner)  came  home  from  India 
about  the  end  of  1919,  and  got  into  touch  with  Mather  &  Piatt,  with 
a  view  to  discussing  an  order  for  machinery  to  go  to  the  Behar 
Jute  Mills.  The  matter  was  discussed,  aiid  Mr.  Skmner  used 
Low  &  Company's  offices  in  London  for  his  negoti,itions.  Eventually 
a  tender  was  prepared  by  Mather  &  Piatt,  and  sent  on  Feb.  16.  1920, 
to  Low  &  Company.  On  Feb.  23  a  letter  was  written  upon  which 
a  great  deal  would  turn,  in  which  it  was  stated  :  "  We  have  much 
pleasure  in  accepting  your  tender."     It  was  signed  "  W.  Skinner  " 


in  his  individual  capacity,  and  "  H.  V.  Low  &  Company  "■  below  it. 
Upon  the  faith  of  that  Mather  &  Piatt  proceeded  to  manufacture 
the  goods,  and  get  them  ready  for  shipment.  Most  of  the  goods 
were  made  in  time,  and  some  were  supplied,  but  not  paid  for. 

Defendants  said  they  were  merely  agents  to  hand  such  money 
as  they  got  from  the  Behar  Jute  Mills  on  to  plaintiffs,  and  that 
they  had  incurred  no  personal  liability  themselves.  That  was 
towards  the  end  of  1920,  and  at  the  beginning  of  1921  the  Behar 
Jute  Mills  Company  went  into  voluntary  liquidation.  The  question 
was,  therefore,  whether  Low  &  Company  had  entered  into  such  a 
contract  with  Mather  &  Piatt  as  to  bind  them  and  make  them 
answerable  for  damages  for  having  repudiated  their  contract. 

Mr.  MacKinnon,  K.C,  contended  that,  as  Mr.  Skinner  was 
known  to  be  manager  of  the  Jute  Mills  Company,  and  as  Low  & 
Company  had  only  signed  as  agents,  the  defendants  were  not  liable. 

His  Lordship  said  he  came  to  the  conclusion,  in  the  circumstances 
of  the  case,  that  H.  V.  Low  &  Company,  signing  that  document. 
must  be  taken  to  have  held  themselves  out  as  the  actual  con- 
tracting parties,  or  the  parties  who  were,  in  fact,  guaranteeing 
the  performance  of  that  contract.  He  sympathised  with  Messrs. 
Low,  but  plaintiffs  would  have  judgment  for  £5  227  for  the  goods 
actually  supplied.  With  regard  to  the  rest,  plaintiffs  must  give 
credit  for  the  amount  they  were  able  to  take  into  stock,  while  as  to 
that  which  could  only  be  scrapped,  credit  must  be  given  for  its  value 
as  such.     The  question  of  damages  was  referred  to  a  referee. 


In  another  action,  Messrs.  Belliss  &  Morcom  sought  to  recover 
from  Messrs.  Low  &  Company  the  value  of  some  pumping  machinery. 
The  facts  were  similar  to  those  in  the  above  case.  The  total  order 
amounted  to  £10  400,  and  thei'«  had  l>een  one  delivery,  amounting  to 
£805. 

His  Lordship  said  the  sa^rie  principle  applied.  He  gave  judgment 
for  the  plaintiffs  for  the  price  of  the  goods  delivered,  and  granted 
a  reference  as  to  damages  in  respect  of  the  rest  of  the  contract. 

In  a  third  action,  bv  Messrs.  Urquhart.  Lindsay  &  Company 
against  Messrs.  Low  &  Company,  judgment  was  given  for  £1  562,  the 
price  of  goods  delivered,  with  a  reference  as  to  the  damages  for  the 
remainder  of  the  contract. 


The   Engineering  Agreement. 

After  many  conferences  an  agreement  has  just  been  arrived  at  by 
the  Engineering  and  the  National  Employers'  Federations  and  the 
Amalgamated  Engineering  Union  on  the  question  of  consultations 
with  the  shop  stewards  or  works  committees.  The  following  are  the 
terms  of  the  new  agreement,  which  is  subject  to  a  ballot  of  the  men 
and  to  approval  by  the  Employers'  Associations  : — 

The  trade  union  shall  not  interfere  with  the  right  of  the  employers 
to  exercise  managerial  functions  in  their  establishments,  and  the 
federations  shall  not  interfere  with  the  proper  functions  of  the  trade 
union.  In  the  exercise  of  these  functions,  the  parties  shall  have 
regard  to  the  Provisions  for  Avoiding  Disputes  of  April  17,  1914. 
which  are  amplified  by  the  Shop  Stewards  and  Works  Committees 
Agreement  of  May  20,  1919.  and  to  the  terms  of  other  national  and 
local  agreements  between  the  parties. 

Instructions  of  the  management  shall  be  observed  pending  any 
question  in  connection  therewith  being  discussed  in  accordance  with 
tne  provisions  referred  to.  The  employers  are  to  have  the  right  to 
decide  when  overtime  is  necessary,  the  workpeople  or  their  repre- 
sentatives being  entitled  to  bring  forward  any  cases  of  overtime  they 
desire  discussed,  but  in  the  meantime  the  overtime  required  shall  be 
proceeded  with. 

Educational. 

Edinbitrgh  Univebsity  Court  has  approved  of  a  proposal  to 
found  an  independent  professorship  in  the  department  of  natural 
philosophy,  tn  l>o  called  the  Tait  Chair  of  Natural  Philosophy. 

Speaking  at  a  meeting  of  the  Edinburgh  Chamber  of  Commerce 
last  week,  Mr.  .1.  Cockburn  Miller  said  that,  as  a  result  of  the 
recommendations  of  the  Water  Power  Resources  Committee  of  the 
Board  of  Trade  for  additional  facilities  in  Technical  Colleges  and 
Universities  for  those  who  were  taking  up  hydro-electric  develop- 
ment, it  has  been  decided  to  create  a  Chair  of  Hydro-Ei.kctric 
Engineering  in  some  chosen  University,  with  the  necessary  labora- 
tories designed  and  equipped  on  a  scale  commensurat«  with  the 
importance  of  the  work  required  to  be  undertaken.  Where  could 
that  be  better  done  than  in  Edinburgh?  He  suggested  that  they 
should  select  a  committee  of  engineers  to  promote  the  idea,  and  that 
a  remit  be  made  to  the  directors  accordingly.     This  was  agreed  to. 


Rewards   for   War    Service. 

The  King  h,a,s  given  sanction  to  wear  the  following  decorations 
^■conferred  in  recognition  of  valuable  services  rendered  during  the 
war  : — 

Order  of  the  Sacred  Treasure  (Japan). — Insignia  of  the  Second 
Class.— Sir  R.  A.  Iladfield,  Bart.,  F.R.S.,  Commander  Sir  A.  T. 
Dawson,  Bart,  Mr.  J.  M.  Falkner,  Mr.  J.  H.  B.  Noble,  Mr.  D. 
Vickers. 

Order  of  the  Rising  Sun  (Japan). — Insignia  of  the  Third  Class. — 
Sir  J.  McKechnie,  K.B.E. 
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Electricity  Supply. 

Steps  are  being  taken  to  form  a  local  company  at  Axjuinster  for 
the  purpose  of  establishing  electric  lighting  works  in  the  town. 

The  Electricity  Commissioners  have  refused  to  sanction  at  present 
any  further  extension  to  the  electricity  generating  station  at  Ilkley. 

The  Minister  of  Transport  has  revoked  the  Hessle  Electkic 
Lighting  Order,  1905,  as  to  the  whole  area  of  supply,  as  from 
Nov.  16,  1921. 

B.4TH  City  Council  have  been  authorised  to  borrow  a  further  sum 
of  £6  500  for  electricity  mains  and  services,  making  a  total  of 
£28  500  out  of  the  £30  000  asked  for. 

WiOAN  Town  Council  have  approved  recommendations  by  the 
Electricity  Committee,  involving  an  estimated  expenditure  of 
£1  250  000  during  the  next  six  or  eight  years. 

Lossiemouth  Town  Council  have  decided  to  increase  by  Id.  the 
charges  on  heating  and  power.  At  a  meeting  last  week  the  total 
assets  of  the  electric  station  were  shown  to  be  £14  014  and  liaoilities 
£13  766. 

The  new  rotary  converter  installed  at  Dockfield  by  Shipley 
Urban  Council,  at  a  cost  of  £7  500,  was  officially  started  last 
Saturday  by  Mr.  Fearnley  Rhodes,  chairman  of  the  District  Council 
and  of  the  Electricity  Committee. 

To  bring  to  the  notice  of  the  public  the  advantages  of  the  use 
of  electricity,  an  exhibition,  arranged  by  Mr.  J.  Turner,  superin- 
tendent of  the  Council's  electricity  department,  was  held  last  week 
at  the  HoYLAKE  and  West  Kirby  Town  Hall. 

The  Minister  of  Transport  gives  notice  that  he  proposes  to 
confirm  the  Hereforu  Electricity  (Extension)  Special  Order, 
1921.  Objections  can  be  sent  to  the  Secretary  of  the  Ministry  of 
Transport,  6,  Whitehall-gardens,  S.W.  1,  until  Dec.  12. 

The  lighting  of  the  elementary  schools  was  discussed  by  Rowley 
Regis  Education  Committee  last  week,  and  it  was  decided  that 
the  question  of  lighting  all  the  schools  in  the  district  by  electricity 
should  be  considered   in  connection   with  th«  next  estimates. 

Blackburn  Electrical  Exhibition,  arranged  by  Mr.  P.  P.  Wheel- 
wright, electrical  engineer,  and  under  the  direction  of  Mr.  Goodwin, 
has  proved  a  great  success.  There  have  been  visitors  from  towns 
far  and  near,  and  demand  for  electrical  devices  is  likelv  to  be  con- 
siderably augmented. 

Hemel  Hempstead  Town  Council  are  taking  steps  to  revoke  the 
electric  lighting  order,  held  by  the  Chesham  Electric  Light  and 
Power  Company,  Ltd.,  under  which  nothing  has  been  done,  and 
Watford  Urban  Council  is  to  be  asked  under  what  terme  the 
Corporation  will  give  a  supply  of  electricity. 

W-U.SALL  Town  Council  approved,  with  two  dissentients,  a  recom- 
mendation of  the  Electric  Supply  Committee  that  in  order  to  provide 
additional  work  for  the  unemployed,  and  subject  to  Government 
assistance  towards  the  cost  being  forthcoming,  the  electricity  mains 
be  extended  in  Bloxwich  and  Leamore,  at  a  cost  of  £3  070. 

At  the  November  meeting  of  the  Lower  Walton  (near  Warring- 
ton) Council,  it  w-as  reported  that  the  powers  provisionally  vested 
in  the  Mersey  Power  Company  had  been  transferred  to  ths  War- 
rington Corporation,  and  the  plan  of  the  sub-stat.ion  to  be  erected 
in  West-avenue  by  the  latter  authority  was  recommendledl  fc(r 
approval. 

At  a  meeting  of  Stepney  Borough  Council  on  Monday,  it  was 
decided  to  apply  to  the  London  County  Council  for  the  advance 
on  loan  of  a  sum  of  £52  190  sanctioned  by  the  Electricity  Com- 
missioners in  June  for  the  provision  of  mains  in  connection  with 
the  Council's  electricity  undertaking.  The  loan  is  to  be  repaid 
within  twenty  years,  with  interest  at  the  rate  of  6^  per  cent,  per 
annum. 

The  electricity  scheme  for  the  Mid-Lancashire  area,  extending 
from  East  Lancashire  to  the  Fylde  coast,  continues  to  meet  with 
opposition  from  the  local  authorities  concerned.  As  an  alternative 
the  local  authorities  of  Accrington,  Burnley.  Colne,  Darwen,  Nelson, 
Rawtenstall,  and  Brierfield  have  arranged  a  local  scheme,  under 
which  it  is  proposed  to  utilise  the  existing  works  to  their  maximum 
capacity  before  doing  anything  further. 

-\s  a  result  of  further  deliberations  in  connection  with  proposed 
schemes  for  electrically  lighting  the  town  of  Kells  (Meath),  the 
Urban  Council  at  its  last  meeting  had  three  schemes  before  it. 
Alter  consideration  it  was  decided  to  refer  the  subject  to  the  Dail 
Eireann.  In  the  meantime  notice  of  motion  was  handed  in  to 
rescind  the  permission  to  a  firm  to  lay  cables  underground,  and  no 
extension  of  overhead  lighting  is  to  be  proceeded  with  in  the 
meantime. 

An  electricity  supply  scheme  for  the  towns  of  Banff  and  Macduff 
was  recently  prepared  by  Mr.  J.  A.  Bell,  of  Aberdeen,  who  is  to 
be  invited  to  discuss  the  matter  with  the  Councils  at  an  earlv  date 
There  will  be  one  generating  station  for  the  two  towns,  and  the 
feeder  and  distributmg  system  will  be  mainly  on  the  overhead 
system.  The  total  capital  expenditure  is  estimated  at  £24  000,  and 
after  three  years'  working  a  net  profit  of  between  £300  and  £400 
IS  anticipated. 

Cannock  Urban  Council  last  week  decided  to  apply  to  the 
Electricity  Commissioners  for  a  loan  of  £30  000.  Subject  to  the 
approval  of  the  Electricity  Commissioners  and  to  the  agreement 
with  the  West  Cannock  Colliery  Company,  the  Council  have  accepted 


the  tenders  of  Ferranti,  Ltd.,  the  General  Electric  Company,  the 
British  Insulated  and  Helsby  Cables,  Ltd.,  and  Reynolds,  Ltd.,  for 
cables,  transformer  stations,  and  switchboards  in  connection  with 
the  scheme  for  the  supply  of  electricity  to  the  colliery. 

Rapid  progress  is  being  made  with  the  scheme  for  bringing  a 
supply  of  electricity  from  H.M.  Factory,  Queensferry,  to  Chester. 
It  will  be  remembered  that  negotiations  between  the  Government 
and  Chester  Corporation  were  started  in  August,  1919,  and  early 
this  year  an  agreement  was  come  to.  The  worl  will  involve  an 
expenditure  of  £52  000,  which  is  being  capitalised  by  loans  fron. 
the  Electricity  Commission,  to  be  repaid  on  the  transmission  lines 
in  twenty-five  years,  and  on  the  machinery  in  ten  years. 

Mr.  J.  Smith,  the  electrical  engineer,  reported  to  a  meeting  of 
CoLWYN  Bay  Council  last  week  that  the  building  which  is  being 
erected  to  accommodate  the  plant  for  "  breaking  down  "  the  electri- 
city to  be  delivered  there  by  the  North  Wales  Power  and  Traction 
Company,  Ltd.,  in  bulk  at  a  very  high  voltage,  is  approaching  com- 
pletion, but  there  was  no  development  to  report  in  connection  with 
the  Power  Company's  portion  of  the  work.  A  deputation  wa.s,  there- 
fore, appointed  to  interview  the  Power  Company  on  the  matter. 

Rugby  Electricity  Committee  has  received  a  letter  from  the 
Rugby  Building  Trades  Employers'  Association  complaining  of  the 
activities  of  the  department  in  competing  with  contractors  for  the 
installation  of  lighting  systems  and  plant  on  private  property,  and 
questioning  the  legality  of  the  Council  carrying  on  this  work.  The 
committee  has  satisfied  itself  that  the  necessary  powers  have  been 
conferred  upon  it  by  the  Rugby  Water  and  Improvement  Act,  1901, 
and,  after  the  matter  was  discussed  at  length  by  the  Council,  it 
was  decided  to  proceed  as  hitherto. 

At  the  meeting  of  the  Bristol  City  Council  last  week  the  report 
of  the  Electrical  Committee  advising  that  they  should  be  authorised 
to  exercise  their  option  to  acquire  the  whole  undertaking  of  the 
KejTisham  Electric  Light  &  Power  Company,  Ltd.,  as  from  the 
end  of  this  year  was  adopted.  The  piuchase  price  is  £4  650,  plus 
£1500,  which  will  have  to  be -spent  on  completing  certain  altera- 
tions which  were  in  progress,  to  enable  the  company  to  take  a  three- 
phase  bulk  supply  from  the  committee.  The  total  amount  of  capital 
involved,  less  the  value  of  superseded  plant,  is  £6  075. 

The  Government  have  intimated  to  the  promoters  of  the  Graiipian 
ELECTRIC  supply  SCHEME,  who  asked  for  a  guarantee  on  the  capital 
outlay  of  nearly  3  millions,  that  no  promise  under  the  £25  000  000 
scheme  can  be  made  until  the  Bill  authorising  the  project  has  passed 
through  all  its  Parliamentary  stages.  In  spite  i>f  the  risk  of  no 
guarantee  being  granted — although  all  the  conditions  of  the  under- 
taking comply  with  the  Government's  system  except  that  of  an; 
immediate  start  of  operations — the  promoters  have  decided,  it  is 
stated,  to  proceed  with  the  drafting  of  the  plans  and  the  legal 
procedure  for  the  enterprise  of  impounding  the  water  resources  of  the 
Grampians. 

A  further  effort  is  being  made  by  Accrington  Corporation  to  get 
the  sanction  of  the  Electricity  Commissioners  for  the  borrowing  of 
a  sum  of  £150  000  for  extensions.  Following  an  inquiry,  the  Com- 
missioners withheld  their  sanction,  and  a  deputation  to  London  was 
unsuccessful  in  obtaining  a  more  favourable  decision.  The  Cor- 
poration were  referred  to  Blackburn  for  terms  for  a  supply  in  bulk 
or  a  stand-by  .service,  but  Accrington  consider  that  their  own  scheme 
would  be  more  economical.  It  is  stated  that  an  expenditure  of 
£45  000  for  cables,  &c.,  would  be  incurred  in  linking  up  to  Black- 
burn, and  there  would  be  a  loss  of  from  £10  000  to  £11  000  a  year. 
A  second  deputation  is  to  interview  the  Commissioners. 

Worcester  City  Council  at  their  last  meeting  approved  a  report 
from  the  Electricity  Committee  on  the  question  of  the  extension  of 
the  works,  which  recommended  that  the  suggestion  of  the  electrical 
engineer  to  purchase  considerable  plant  from  the  Disposal  and 
Liquidation  Commission,  who  are  disposing  of  Government  factory 
power  stations,  be  adopted.  This  plant  is  at  Southampton,  and  the 
engineer  estimated  that  by  the  purchase  there  would  be  effected  a 
saving  of  £17  700  on  his  original  estimate  for  buildings  and  plant 
extensions.  If  the  purchase  w'ere  made,  the  amended  estimate  for 
which  sanction  would  be  required  would  be  £53  950,  compared  with 
£62  200.  The  Committee  recommended  that,  subject  to  obtaining 
the  consent  of  the  Electricity  Commission,  and  to  a  loan  of  £55  850 
being  obtained,  the  Council  acquire  the  Southampton  generating 
plant  to  instal  at  the  Hylton-road  Works. 

The  scheme  for  the  reorganisation  of  electricity  supply  in  North- 
East  Lancashire  has  not  been  generally  accepted.  Mr.  Chas.  Furness, 
borough  electrical  engineer  of  Blackpool,  is  of  opinion  that  tlie 
proposal  to  embrace  Blackpool,  Fleetwood  and  the  other  coast  towms 
with  the  towns  of  North-East  Lancashire,  with  a  wide  but 
sparsely  populated  agricultural  area  intervening,  does  not  offer  any 
advantages  from  an  administrative,  technical,  or  financial  point  cf 
view.  Therefore  he  suggests  that  a  scheme  for  linking  up  the  coast 
towns  between  the  Wyre  and  the  Ribble,  and  the  urban  and  rural 
authorities  within  a  ten  miles'  radius  of  Blackpool,  would  best  serve 
the  interests  of  the  community.  The  co-operation  of  three  existing 
supply  authorities,  Blackpool,  St.  Annes  and  Fleetwood,  would  be 
necessary.  East  Lancashire  authorities  are  equally  sceptical  of  its 
advantages,  and  a  local  scheme  has  been  arranged  between  the 
authorities  of  Accrington,  Bm-nley,  Colne,  Darwen,  Nelson,  Rawten- 
stall and  Brierfielil  as  an  alternative  to  the  larger  scheme.  The  idea 
of  the  East  Lancashire  authorities  is  that  the  electricity  stations 
should  be  utilised  to  their  full  capacity  before  accepting  responsi- 
bility for  big  and  expensive  schemes. 
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Electric   Traction. 

Application  is  to  be  made  by  Hull  Corporation  Parliamentary 
Committee  for  a  Light  Railways  Order  to  extend  the  tramway 
lines  from  Hull  to  He&sle. 

At  a  meeting  of  Wath-on -Dearne  Urban  Conncil  a  motion  "  not 
to  proceed  further  with  the  Dearne  Valley  Light  Railway  scheme  " 
was  defeated  by  six  votes  to  three. 

During  the  three  months  ended  Sept.  30  Walsall  tramways  and 
'bus  undertaking  made  a  profit  of  £36.  Km-  the  first  three  months 
of  the  year  a  loss  of  £3  000  was  recorded.  The  twopenny  fare  is  to 
be  retained. 

The  Liverpool  Trajovays  Committco  has  prepared  a  comprehen- 
sive scheme  for  the  exteksion  of  the  tramway  system  in  eleven 
districts.  The  matter  will  come  before  the  Liverpool  City  Council 
on  Dec.  21. 

A  scheme  of  tramway  extension,  estimated  to  cost  £265  000,  has 
been  prepared  by  the  Aberdeen  Tramways  Committees,  and  the 
Corporation  are  recommended  to  promote  a  Provisional  Order  lo 
secure  the  necessary  powers. 

A  scheme  for  the  amalgamation  of  the  London  &  North- Western 
and  the  Lancashire  &  Yorkshire  Railway  Companies  has  been 
submitted  to  the  Minister  of  Transport  for  reference  to  the  Rail- 
ways Amalgamation  Tribunal. 

The  Minister  of  Transport  has  extended  for  one  year,  from 
July  31,  1922.  tlic  period  limited  for  the  completion  of  tramways 
Nos.  1  and  2  authorised  by  the  Reading  Corporation  Act,  1914. 
An  extension  has  also  been  granted  of  one  year  from  Aug.  15. 
1921,  for  the  completion  of  tramways,  and  for  the  purchase  of  land 
authorised  by  the  Derby  Corporation  Act,  1913. 

The  Ministry  of  Health  has  sanctioned  the  borrowing  of  £32  000 
for  relaying  the  track  of  the  Plymouth  electric  tramway  undertaking 
in  Wilton-street  and  Stuart.-road,  making  the  junctions  at  Derrig's 
Clock  and  Fore-istreet.  and  for  new  car  bodies  and  equipment.  The 
Ministry  of  Transport  has  approved  of  alterations  to  tramlines  conse- 
quent on  the  proposed  improvement  at  Pennyconiec|ui<k. 

At  a  meeting  of  George  Heriot's  Trust,  in  Edinburgh,  last  week,  a 
discussion  took  place  in  regard  to  the  proposal  of  the  Corporation 
Tramways  Committee,  in  connection  with  the  electrification  of  the 
tramways,  to  fix  rosettes  to  the  buildings  in  York-place,  where  the 
offices  of  the  Trust  are  situated,  and  the  resolution  passed  at  the 
last  meeting  in  favour  of  fixing  the  rosettes  was  rescinded  by 
nine  votes  to  six. 

Mr.  W.  G.  Grace  has  been  re-elected  chairman  of  the  Teeside 
Railless  Traction  Board.  At  the  meeting  it  was  reported  that  a 
new  type  of  railless  car,  designed  by  Mr.  J.  B.  Parker,  manager  of 
the  Teeside  system,  was  being  made  by  Messrs.  Cross  &  Straker.  One 
of  the  new  cars  was  stated  to  have  been  already  delivered.  It  has 
been  designed  in  the  light  of  experience  gained  by  the  use  of  the 
two  types  owned  by  the  Board. 

The  enquiry  held  recently  into  the  tramcar  accident  at  Biititon- 
on-Trent  on  the  3rd  inst.,  when  a  Corporation  car  travelling  from 
Stapenhill  to  the  railway  station  fouled  the  points  and  overturned, 
injuring  eighteen  passengers,  showed  that  the  accident  was  caused  by 
the  axle  breaking.  On  examination  it  was  found  to  have  a  flaw 
about  one-third  of  the  way  round  and  about  |  in.  deep.  It  was 
stated  that  eighteen  axles  had  broken  on  Corporation  cars  during 
last  year  and  thirteen  during  the  ten  months  of  the  present  year.  In 
May  last  the  English  Electric  Company  agreed  to  renew  the  whole 
of  the  axles  on  the  new  cars,  and  this  work  was  now  being  carried 
out.  The  Corporation  are  now  trying  a  new  tyj^e  of  axle  on  the 
old  cars. 

In  view  of  the  proposals  for  the  improvement  and  extension  of 
the  tube  railways,  &c.,  the  London  County  Council  have  issued,  in 
pamphlet  form,  the  statement  on  London  s  traffic  problem  made 
recently  to  the  London  nipmbcrs  of  Parliament  by  Mr.  G.  H. 
Hume.  It  points  out  that  the  L.C.C.,  as  tramway  authority,  own 
146  miles  of  tramway  track,  that  they  carry  more  passengers  than 
the  tube  railways,  omnibuses,  or  local  railways,  and  at  a  nmch 
cheaper  rate.  Consequently  they  claim  that  when  proposals  are  put 
forward  to  deal  with  the  traffic  problem  their  position  and  past 
services  should  receive  consideration.  "  The  problem  of  London 
traffic,"  it  is  contended,  can  certainly  not  be  solved,  and  it  is 
doubtful  whether  it  can  be  even  eased,  by  any  attempt  to  deal  with 
it  piece-meal  and  leave  out  of  account  a  transport  sj-stem  like  the 
tramways.  , 

Glasgow  Tramway  Committee,  at  their  meeting  last  week,  con- 
sidered the  question  of  taking  over  the  Airdrie  and  Coatbridge 
Tramways  undertaking,  and  agreed  to  recommend  to  the  Corporation 
the  assumption  of  the  Parliamentary  powers  of  the  trustees  under 
the  Airdrie  and  Coatbridge  Order  of  1921,  and  the  working  of 
the  tramways  in  the  two  burghs  as  part  of  the  Gla.sgow  Corpora- 
tion system,  and  that  it  be  remitted  back  to  the  Snb-Conimittee  on 
Extensions  to  make  the  necessary  arrangements.  The  total  length 
of  the  Airdrie  and  Coatbridge  IVamways  is  363  miles,  of  whiclu 
232  miles  is  single  track  and  1-31  mile  double  track.  Under  the 
Tramways  Order  referred  to,  the  price  to  be  paid  to  the  company 
is  fixed  at  £77  500.  plus  ,C4  750  for  stores,  making  in  all  £82  250. 
The  Corporation  proposal  is  to  extend  their  .system  from  Baillie.ston 
to  Langloan,  and  to  link  up  the  latter  place  with  the  Airdrie  system. 
With  reijard  to  the  proposal  to  acquire  the  Paisley  Trainwavs 
undertaking,  a  special  meeting  is  to  be  held  this  week.  " 


Personal  and  Appointments. 

Mr.  J.  W.  Collin  has  been  elected  chairman  of  Birkenhead 
Electricity  Committee. 

Mr.  HvGO  Stinnes,  the  German  industrial  magnate,  is  on  a  visit 
to  London.     The  object  of  the  visit  has  not  been  disclosed. 

Aid.  E.  Huntsman  has  been  elected  chairman  and  Major  W.  E. 
Walker  vice-chairman  of  Nottingham  Electricity  Committee. 

Councillor  A.  J.  Ward  and  Alderman  Stvring  have  been  elected 
chairman  and  deputy  chairman  of  Sheffield  Electric  Supply 
Conjmittee. 

Dr.  R.  I\I.  Walmsley  has  been  elected  chairman  for  1921-22  of  the 
Committees  and  Boards  of  Studies  Revision  Committee  of  London 
University 

Mr.  W.  Hartley,  mains  superintendent  at  the  Rochdale  Electricity 
Works,  has  resigned  owing  to  ill-health.  He  has  been  connected 
with  the  department  for  twelve  years. 

Principal  Tiios.  Loveday,  of  the  University  College,  Southampton, 
has  accepted  the  invitation  to  become  Vice-Chancellor  of  Bristol 
University  in  place  of  Sir  I.  Owen,  who  recently  retired. 

Mr.  E.  MoxON,  on  leaving  South  Shields  to  take  up  the  position 
of  borough  electrical  engineer  at  Southport,  has  been  presented  with 
a  silver  tea  service  and  salver  by  his  late  staff  and  fellow  employees. 

Messrs.  G.  B.  Batten  (Edinburgh),  L.  S.  HrascH  (Columbia). 
E.  R.  Morton  (Toronto),  and  C.  W.  S.  Saberton  (Manchester),  have 
been  approved  of  for  the  diploma  in  medical  radiology  and 
clecliology. 

Mr.  J.  Roland  Gott.  assistant  under  Mr.  C.  I.  Baker,  Blackijool 
tramways  traffic  superintendent,  has  secured  an  important  appoint- 
ment as  general  assistant  to  the  traffic  manager  of  Calcutta  tram- 
ways.    He  sails  for  India  early  next  month. 

The  College  Committee  of  University  College  (University  of 
London)  have  awarded  Goldsmid  entrance  engineering  scholarships 
of  the  value  of  £20  each,  tenable  for  three  years,  to  Mr.  H.  J. 
Channon,  Mr.  P.  Hall,  and  Mr.  H.  Kaufinann. 

Hackney  Borough  Council  have  elected  Councillor  C.  W.  Jack- 
son chairman,  and  Councillor  E.  A.  Nettle,  vice-chairman,  of  the 
Electricity  Committee  for  the  ensuing  year.  Councillor  J.  Hill- 
man  has  been  appointed  to  represent  the  committee  on  the  Joint 
(Staffs)  Committee. 

Mr.  A.  F.  Harrison,  secretary  of  the  City  of  London  Electric 
Lighting  Company,  has  been  elected  a  vice-president  of  the 
Chartered  Institute  of  Secretaries  for  the  ensuing  year,  and  Mr. 
H.  W.  jVllen,  of  Marconi's  Wireless  Telegraph  Company,  has 
been  elected  treasurer. 

Mr.  Bruce  Lindsay  has  been  elected  chairman  of  Eh^burgh 
Electricity  Committee.  Mr.  Goalen  was  nominated  for  the  chair- 
manship of  the  Tramways  Committee.  Mr.  Goalen  was  for  four 
years  chairman  of  the  Leith  Corporation  Tramways  Committee,  and 
two  years  chairman  of  the  Electricity  Committee. 

Mr.  John  Horne  is  leaving  the  Metropolitan-Vickers  Export 
Company  at  the  end  of  the  month  to  take  up  an  important  position 
on  the  London  staff  of  the  A.C.E.C.  (Ateliers  de  Constructions  Elec- 
triques  de  Charleroi).  Mr.  Horne  has  _been  associated  with  the 
British  Westinghouse  and  Metropolitan-Vickers  Companies  for 
nearlv  fifteen  years. 


Business   Items,  &c. 

BiLiiAM  &  Kidney  have  opened  showrooms  for  electrical  goods  in 
Pound-street.  Carshalton. 

Friend,  Wintle  &  Company,  8,  Park-street,  Cardiff,  are  opening 
a  large  electrical  showroom  in  St.  Mary-street,  Cardiff,  on  Dec.  1. 

We  are  informed  that  Tom  Norton,  Ltd.,  the  Automobile  Palace, 
Llandrindod  Wells,  have  ceased  to  take  their  supply  from  the  town 
mains,  and  are  using  a  Willys  Lighting  Set. 

Hill,  Upton  &  Company,  of  George-street.  Oxford,  staged  an 
exhibit  of  electric  heating  apparatus  and  artistic  lighting  effects,  at 
the  Oxford  Trades  Exhibition,  which  was  held  last  week. 

Electrical  Uiilities,  Ltd.,  announce  that  they  have  arranged  an 
agreement  with  Electrical  &  Engineering  Development,  Ltd., 
wliereby  th^'  acquire  the  w'hole  capital,  patents,  business,  good- 
will, and  other  assets  of  the  latter  company.  On  the  formal  com- 
pletion of  the  sale,  Electrical  &  Engineering  Development,  Ltd., 
will  enter  into  voluntary  liquidation. 


Obituary. 


Mr.  William  McIIugh,  secretary  of  the  Dublin  United  Tramways 
Company,  died  at  his  residence  in  Rathgar  on  Sunday. 

The  death  took  place  on  Tuesday,  at  the  age  of  72,  of  Mr. 
Sepiimus  Young,  late  of  Head,  Wrightson  &  Co.,  Ltd. 

The  death  has  occurred  of  Mr.  Walter  Macfarlanb,  until  recently 
principal  of  the  County  Technical  College  at  Wednesbury,  formerly 
known   as  the  Staffordshire   Metallurgical   College. 

Wo  regret  to  record  the  death  of  Mr.  W.  H.  Booth,  K.G.S.. 
M.Ani.Soc.C.E. ,  consulting  engineer.  He  was  the  author  of  several 
books  on  engineering,  including  working  on  fuel  cnmnniy,  li(|uid 
fuel,  superheating,  ajul  water  softening. 
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Institution    Notes. 


The  Committee  of  the  North- Western  Stubents'  Centee  of  the 
Institution  of  Electbical  Engineers  have  arranged  a  visit  to  the 
Lancashire  and  Yorkshire  Railway  Signal  School,  Victoria  Station, 
Manchester,  to-morrow  (Saturday).  _ 

An  address  on  "  The  Centenary  of  the  Continuous  Gui-reat 
Machine  "  was  given  hv  Prof.  David  Robertson  last  week,  who 
presided  at  the  first  dinner  meeting  of  the  current  session  of  the 
Bristol  Assocution  of  Engineers,  held  at  the  Royal  Hotel. 

Applications  for  the  vear  1922  for  Government  ge.ants  for 
scientific  investigations  must  be  received  at  the  offices  of  the 
RoY.\i,  Society  not  later  than  Jan.  1.  Further  particulars  may  be 
obtained  from  the  Clerk  to  the  Government  Grant  Committee,  Royal 
Society,  Burlington  House,  London,  W.  1. 

On  the  9th  inst.,  Jlr.  Rolling,  of  Glasgow,  delivered  the  opening 
Paper  of  the  session  of  the  Greenock  Association  of  Electrical 
Engineers  before  a  large  attendance  of  members.  His 
subject,  "  Automatic  Electric  Control  Devices,  with  Special 
Application  to  Shipyard  Equipment,"  was  well  illustrated 
by  lantern  slides  and  blackboard  diagrams.  Mr.  Rolling 
anticipated  a  very  wide  adoption  of  automatic  control,  owing  to  the 
prejudice  against  automatic  "  gadgets"  having  almost  disappeared, 
and  to  the  reduction  of  time  and  labour  costs  effected  by  their 
employment. 

An  interesting  programme  of  Papers  for  discussion  has  been 
arranged  by  the  recently-established  Institutton  of  the  Riibber 
Industry,  whose  headquai-ters  are  at  Charing  Cross  House,  Charing 
Cross-road,  London,  W.C.  2.  The  meetings  will  be  held  monthly 
in  London,  and  in  Manchester,  Birmingham  and  Glasgow.  The 
social  side  is  not  being  forgotten,  and  a  golf  challenge  cup  has 
already  been  presented  to  the  Institution,  while  dinners  and  other 
functions  are  being  arranged.  For  the  studious,  a  complete 
library  of  books  relating  to  rubber  industry  will  be  available  at  the 
London  headquarters. 

At  the  invitation  of  Mr.  A.  E.  Smith.  District  Superintendent  of 
the  Edison  Swan  Electric  Company,  Ltd.,  a  party  of  seventy-two, 
consisting  of  the  leading  electrical  engineers  of  Hull  and  their  men, 
assembled  at  the  company's  showrooms  recently  to  hear  and  discuss 
a  lecture  on  the  Ediswan  Wiring  System  by  Mr.  F.  C.  Raphael. 
Many  practical  points  were  raised  in  the  discussion,  which  was 
wound  up  by  Mr.  Herbert  Bell,  the  City  Electrical  Engineer,  who 
e.xpressed  the  opinion  that  some  form  of  surface  wiring  s.ystem  was 
essential  in  many  cases  to  reduce  the  cost  of  electrical  installations, 
and  that  the  one  described  was  the  most  suitable  for  the  purpose  he 
had  seen. 

Lecturing  on  the  working  of  the  modern  telephone  system  before 
the  North-East  Coast  Institution  of  Engineers  and  Shipbuilders 
at.  Newcastle,  Mr.  C.  Whillis  mentioned  that,  although  there  were 
now  in  this  country,  as  well  as  in  America  and  elsewhere,  a  number 
of  different  tj-pcs  of  automatic  systems  actually  in  operation,  this 
method  of  intercommunication  had  not  yet  by  any  means  passed  the 
fluid  state  of  development,  and  a  great  deal  of  experimental  work 
was  still  required  before  it  crystallised  into  anything  like  standard 
practice.  Very  rapid  strides  were  bieng  made,  however,  and  in  the 
near  future  even  very  small  village  exchanges  would  probably  be 
worked  on  the  automatic  principle  when  the  necessity  for  replace- 
ment arose.  Telephonic  conditions  in  this  country  were  so  compli- 
cated that  the  problems  of  design  to  meet  all  requirements  of  traffic 
were  extremely  difficult,  and  any  attempt  to  lay  down  automatic 
plant  in  a  haphazard  and  piecemeal  manner  would  tend  to  produce 
chaotic  results. 


Telegraph  and  Telephone   Notes. 

It  is  nroposed  to  lay  a  new  subm.arine  cable  between  Glasgow  and 
BelfastT 

Wireless  apparatus  has  been  installed  at  the  R.I.C.  barracks. 
MlDLETON  (MtlNSTER),  and  at  the  Courthouse  immediately  adjoining. 

Owing  to  the  depreciation  in  the  mark,  the  rates  for  telegrams 
to  foreign  countries  from  Germany  have  been  increased  by  170  per 
cent. 

The  General  Post  Office  have  given  authority  for  the  work  of 
erecting  the  new  telephone  exchange  at  Sheffield  to  be  proceeded 
with. 

Arrangements  have  been  made  for  reopening  the  Yap-Guam  sub- 
marine cable  during  the  Washington  Conference.  The  agreement 
will  be  signed  by  the  United  States  and  Japan,  and  approved  by 
Great  Britain,  France,  and  Italy. 

Sub-committees  of  the  Porto  Rose  Conference  have  reported  in 
favour  of  improving  the  telegraphic  communications  between 
Vienna  and  Belgrade  and  Buk.\rest. 

Mr.  Justice  Astbury,  in  the  Chancery  Division  last  week,  con- 
firmed a  proposed  alteration  of  objects  of  the  Birmingham  Private 
Telephone  (New  System)  Company,  a  subsidiary  company  of  the 
Telephone  ^lanufacturing  Company. 

The  second  annual  wireless  exhibition  promoted  by  the  Birming- 
ham Experimental  Wireless  Club  will  be  held  at"  the  Municipal 
Technical  School  from  Jan.  18-22  next.  Popular  lectures  will  be 
given  each  evening  by  wiieless  experts. 

A  contract  entered  into  between  the  Government  of  Costa  Rica 
and  the  All- America  Cables  Incorporated  Company  for  the  estab- 
lishment,  within   a  period   of   eighteen   months,    of   a   direct   cable- 


gram service  between  Costa  Eica  and  foreign  countries  was  finally 
approved  on  Oct.  9. 

The  wirelese  telephone  on  the  Bar  Lightship,  which  was  licensed 
by  the  Post  Office  early  this  year  for  communication  with  the 
Jlersey  Docks  and  Harbour  Board  at  Liverpool,  is  now  equipped  with 
the  new  Marconi  ringing-up  device,  which  dispenses  with  the  neces- 
sity for  a  continuous  watch. 

The  new  telephone  exchange  at  Clerkenwell,  which  is  one  of 
the  six  new  public  exchanges  in  course  of  construction,  will  be  one 
of  the  largest  in  London.  Extensions  of  the  efjuipment  are  being 
fitted  in  eight  other  existing  London  exchanges.  In  the  provinces 
twenty-seven  new  exchanges  are  under  construction  and  twenty-four 
existing  exchanges  are  being  extended. 

An  Exchange  message  from  Melbom-ne  states  that  the  Amalgamated 
Wireless  Company  is  making  arrangements  to  establish  a  direct 
service  between  AusTR.ttiA  AND  ENGLAND  conjointly  with  the  Com- 
monwealth Government,  and  is  promising  a  50  per  cent,  reduction 
on  present  cable  charges  for  all  classes  of  messages.  A  million 
capital  is  needed.  The  company  has  half  a  million,  and  proposes 
to  invite  the  Federal  Government  to  invest  the,  other  half. 

Imperial   Notes. 

EvANDALE  (Tasmania)  Council  desires  to  take  electricity  in  bulk 
from  Latmceston  Council,  and  it  is  probable  that  suitable  terms  will 
be  arranged. 

EcHucA  (Victoria)  Council  has  accepted  the  offer  of  the  State 
Savings  Bank  to  lend  the  Council  £16  000  at  7  per  cent.,  and  repay- 
a1)Ie  in  ten  years,  for  carrying  out  their  electric  supply  scheme. 

It  is  announced  that  a  revision  of  the  Sot;th  African  Customs 
Tariff  is  contemplated  by  the  Union  Government,  and  certain  pre- 
liminary investigations  are  to  be  undertaken  by  the  Board  of  Trade 
and  Industries. 

The  profit  of  the  Ipswich  Electric  Sltply  Cojipany,  Ltd. 
(Ipswich,  Queensland),  for  the  year  ended  Jime  30  was  £5  904,  and 
a  final  dividend  of  2^  per  cent.,  making  4^  per  cent,  for  the  year, 
has  been  declared. 

The  N.S.W.  Railway  Commissioners  have  agi-eed  to  supply  elec- 
tricity in  bulk  to  Banksiown  (N.S.W.)  Council,  who  have  appointed 
Mr.  H.  J.  Hoggan  consulting  engineer  for  the  transmission  and 
distribution  scheme. 

The  Australian  General  Electric  Company  has  secured  the  option 
of  purchasing  a  site  in  Wu.liamstown  (Victoria)  for  the  erection, 
of  large  engineering  works.  It  is  stated  that  300  workmen  skilled 
in  the  manufactui-e  of  electrical  appliances  will  be  brought  from 
abroad. 

Johannesburg  Town  Council  has  been  authorised  by  the  Adminis- 
trator to  borrow  £119  000  for  tbe  development  of  the  lighting  plant, 
and  the  Electricity  Committee  has  been  authorised  to  obtain  terms 
from  the  Victoria  Falls  Power  Company  for  a  supplementary  supply 
of  electricity. 

The  accounts  of  Wellington  (N.Z.)  tramways  department  for  the 
year  ended  March  51  show  revenue  £347  695  (an  increase  of  £70  608). 
and  a  credit  balance,  after  providing  for  working  and  capital 
charges,  of  £6  483  (decrease  £15  342).  The  revenue  of  the  electric 
lighting  department  was  £112  318  (increase  £8  325),  and  the  credit 
balance  £3  596  (decrease  £20  329). 

In  1919  there  were  forty  municipal  bodies  in  the  Union  of  South 
Africa  who  ran  electric  supply  stations :  fifteen  in  the  Cape,  seven 
in  Natal,  ten  in  the  Transvaal,  and  eight  in  the  Free  State.  The 
number  of  consumers,  states  our  contemporary  "  South  Africa,"  was 
63  408:  the  units  sold  and  used  91674  331,  and  the  working  cost 
per  unit  ranged  from  ■HA.  at  Aliwal  North,  to  9'58d.  at  Pietersburg. 

The  Secretary  of  State  for  the  Colonies  has  appointed  a  Committee 
of  eight  members  to  investigate  and  report  upon  the  present  rubber 
situation  in  British  Colonies  and  Protectorates,  and  to  advise 
what  remedial  measures  should  be  taken  to  improve  tbe  existing 
situation.  The  chairman  of  the  Committee  Ls  Sir  James  Stevenson, 
Bart.  (Commercial  Adviser  to  the  Colonial  Secretary),  and  Mr.  S.  H. 
Leake,  O.B.E.  (Colonial  Office),  will  act  as  secretary. 

Devonport  (Tasmania)  Council  have  decided  to  join  other  towns 
in  endeavouring  to  obtain  from  the  Government  hydro-electric 
department  2  000  H.r.  of  electric  energy  for  use  in  the  towns  on  the 
north-west  coast.  The  maximum  load  on  the  Devonport  Council's 
present  station  is  about  223  h.p.,  and  the  cost  is  about  £23  10s.  per 
H.P.  year,  and  it  is  believed  that  1  000  H.p.  can  be  obtained  from 
the  Government  supply  for  the  same  total  cost.  At  the  station  m 
Ulverstone,  another  town  in  the  district,  the  cost  of  production, 
is  £40  per  H.p.  year.  Before  extending  the  Hydro-electric 
Department's  mains  to  the  coast  towns,  the  Government  wish  to 
know  the  recjuirements  of  the  district.  The  chairman  of  the  meeting 
thought  the  coast  councils  could  give  a  guarantee  similar  to  that 
given  by  Launceston  if  the  same  terms  could  be  obtained.  Latrobo 
would  take  about  500  H.p.,  Devonport  1  000,  Ulverstone  1  000. 
Penguin  300,  Burnie  1  000,  and  Wynyard  500.  A  total  of  5000  H.P. 
was  wanted  at  once.  Closer  estimates  of  the  Councils'  demands 
will  be  obtained,  and  then  the  Government  will  be  asked  for  a 
quotation  for  bulk  supply. 

Correctioa. 

We  regret  that  a  mistake  occurred  in  the  placing  of  the  arrow 
heads  in  Fig.  4  of  Mr.  W.  E.  Swale's  article  on  "  El_ectricity  and 
Tube  Tyre  and  Wheel  Mills  "  in  our  issue  last  week.  In  positions 
1  and  3  the  arrow  should  show  the  clockwise  direction  of  rotation 
instead  of  counter  clockwise,  as  indicated  for  the  bottom  rolls. 
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Miscellaneous. 

During  the  month  of  October,  British  fuf.l  and  poweh  companies 
(other  than  oil)  increased  their  nominal  capital  by  £343800,  of  which 
siini  electricity  companies  accounted  for  £10  000. 

A  6um  of  £10  000  has  been  contributed  in  support  of  the  Univek- 
siTr  OF  Bristol  Appeal  by  the  Imperial  Tobacco  Company,  and 
£1  000  has  been  given  by  the  National  Provincial  and  Union  Bank  of 
England. 

Two  new  submarfnes  under  construction  for  the  U.S.  Navy  are 
to  be  equipped  with  electric  engines  developing  6  500  H.P.,  and 
designed  to  give  a  speed  of  21  knots  on  the  surface  and  of  10  knots 
submerged. 

The  following  companie.s  will  be  struck  off  the  register  of  joint 
STOCK  COMPANIES  uuless  cause  to  the  contrary  is  shown  before 
Feb.  18,  1922  :  E.  B.  Magnetos,  Electro  Leather  Industries,  Indian 
Raiiless  Traction  Company,  Kable  Electrical  Company,  Wallace 
Orithn  Electrical  Company. 

The  latest  addition  to  the  X-ray  and  electro-therapeutic 
department  of  the  Cancer  Hospital  is  a  twin  induction  coil  installa- 
tion of  British  manufacture,  designed  to  give  an  output  on  a  high- 
tension  current  of  from  250  000  to  300  000  V.  The  apparatus  will 
be  used  to  test  the  value  of  the  new  technique  for  the  treatment  of 
deep-seated  cancer. 

Mr.  W.  E.  Ilobbs,  district  manager,  presided  on  Saturday  at  a 
'■  coming-of-age  "  dinner,  held  at  the-  Royal  Hotel,  Cardiff,  in 
connection  with  the  local  branch  of  the  General  Electric  Company, 
Ltd.  Mr.  M.  J.  Railing,  director  and  general  manager,  and  Mr. 
H.  N.  Whitford,  the  branch  representative  at  headquarters,  were 
present,  together  with  about  se\'enty  members  of  the  local  staff. 

On  Saturday,  Nov.  12,  a  re-union  dinner  took  place  at  the  Holborn 
Restaurant  of  the  members  of  the  7th  ANn-AmcRAPT  Search- 
light Section,  London  Electrical  Engineers.  Among  those 
present  were  Messrs.  F.  Childs,  E.  Moore,  R.  Collins. 
H.  Vercv,  G.  Keen,  E.  Collings,  E.  McCarthy,  R.  Bonnett,  J. 
Palmer,  S.  Smith,  H.  Thomas,  and  H.  Payn.  It  was  not  possible 
to  obtain  the  addresses  of  several  others,  including  two  of  the  late 
commanding  officers,  and  should  this  notice  be  seen  by  any  members 
who  were  not  present,  it  is  hoped  that  they  will  send  their  present 
address  to  Mr.  R.  Collins,  43,  Brick-street,  Piccadilly,  W.  1. 

At  the  inquest  regarding  the  death  of  C.  W.  Jones  (33),  a  wireman, 
employed  by  the  National  Oil  Refineries,  Skewen,  who  was  killed  at 
the  works  while  working  on  a  supply  cable,  T.  Hopkins 
an  electrician  at  the  works,  said  Jones  had  his  left  hand  out- 
stretched to  withdraw  the  vice  he  was  using,  and  must  have  caught 
hold  of  the  stay  wire  with  his  right  hand.  The  voltage  at  this 
point  was  250  alternating.  The  current  should  have  been  turned 
off  before  work  was  begun,  and  probably  Jones  did  not  know  it  was 
on.  A.  Abrahams,  trie  foreman  electrician,  was  closely  que^. 
tioned  as  to  the  responsibility  for  turning  off  the  current,  and 
admitted  that  it  could  only  be  turned  off  on  his  instructions.  He 
was  at  the  sub-station  at  the  time  in  question,  and  was  not  told 
that  anyone  wanted  the  switches  taken  off,  though  he  knew  that 
Jones  and  others  were  at  work  on  (he  cables.  The  jury  returned  a 
verdict  that  death  was  due  to  electric  .shock,  and  e.xpressed  the 
opinion  that  there  was  forgetfulness  on  the  part  of  Foreman 
Abrahams  in  not  seeing  that  the  current  was  cut  off  prior  to  the 
men  commencing  work.  They  also  suggested  that  boards  should  be 
e.xhibited  warning  the  workmen  to  see  that  all  switches  were  off 
before  commencing  work. 

Exhibition    Notes. 

The  International  Ei.KrTTurvL  Exhibition  nt  .\msterdam  opens 
to-day  (Friday),  and  will  remain  open  until  Dec.  26. 

Arrangements  are  being  made  to  establish  a  special  pavilion  for 
for  British  exhibits  at  the  International  Peace  Exhibition,  to 
be  held  at  Tokyo  next  March.  Exhibits  .should  be  dispatched  not 
later  than  Dec.  31.  Substantial  rebates  will  be  allowed  on  exhibits 
forwarded  by  certain  Japanese  steamers. 

The  German  Minister  of  Justice  has  certified  that  the  temporary 
prf  tection  provided  by  the  Law  of  March,  1904,  al)plics  to  the  Frank- 
KOHT  Spring  Fair,  to  bo  held  from  April  2-8,  1922,  The  Law  of 
March,  1904,  provides  that  the  exhibition  of  an  invention,  design, 
model,  or  trade  mark  at  a  certified  exhibition  shall  not  prejudice 
the  obtaining  of  a  patent  for  the  invention  or  the  registration  of 
the  design,  model,  or  trade  mark,  if  the  application  for  such 
patent  or  registration  is  made  within  six  months  from  the  date  of 
the  exhibition.  Such  applications  receive  priority  over  applications 
made  aft*r  the  date  of  the  exhibition. 

Sulifitanlial  progress  is  being  made  with  the  raising  of  the 
guarantee  fund  for  the  British  Empire  Exhibition,  to  be  held  at 
Wembley  Park  in  1923,  and  the  amount  now  exceeds  £755  000. 
(ilasgow's  contribution  is  more  than  £80  000 ;  the  Liverpool  amount 
]■,  £35  000,  and  Br.idford,  whi.li  is  out  to  obtain  £35  000,  has 
already  a  list  guarantoeing  £21  000.  Excellent  reports  are  to  hand 
from  other  largo  cities.  The  Executive  Committee  of  the  exhibition 
has  decided  to  institute  five  or  more  Commercial  Research  Fellow- 
.fKip.s.  These  fellowships  will  be  approximately  of  the  value  of 
£500,  and  will  Ije  identified  with  those  towns  whose  Chambers  of 
Comnrierco  .secure  the  highest  aggregate  of  guarantees  for  the  exhibi- 
tion in  proportion  U>  their  meml)er«hip.  The  local  rhamljer  will 
have  the  right  of  selection.  Dec.  15  is  the  closing  date  for  entries 
for  Ihe  cornjietition. 


Tenders   Invited   and    Accepted. 

UNITED    KINGDOM. 

Sheffield  Health  Committee.  Novejiber  26. — Plant  and 
machinery  for  refuse-disposal  works,  including  cranes  and  grabs, 
d.c.  switchboard,  feed  pumps  and  feed-water  heaters,  steam-driven 
electrical  plant  and  condensers,  electric  motors  and  starters  (con- 
tracts Nos,  9,  10,  11,  14  and  15),  &c.  Specifications  from  Messrs. 
Mortimore,  Lyon  &  Company,  Mansfield-chambers.  Manchester. 

Burghs  of  Ardrossan  and  Saltcoats.  Nov.  28. — Electric  wiring 
work  in  connection  with  reconstruction  and  extension  of  Springvale 
Joint  Hospital.  Schedules,  &c.,  from  Mr.  Hugh  Thomson, 
Architect,  Saltcoats. 

Glasgow  Health  Department.  Nov.  28. — Electric  wiring  and 
fitting  of  doctors'  and  workmen's  houses  at  Robroyston  Hospital. 
Specifications,  &c. ,  can  bo  obtained  at  the  Office  of  Public  Works,  64, 
Cochrane-slrect,  Glasgow, 

Wexford  Corporation.  Nov.  28. — Overhead  low-pressure  distri- 
'  bution  mains,  street  lanterns,  &c.  Specification,  &c.,  from  Messrs. 
MacEntee,  Lavelle  &  Gregory,  22,  Nassau-street,  Dublin. 

Fulham  (London)  Borough  Council.  Noon,  Nov.  29. — Supply  of 
11000  yds.  of  0-2  sq.  in.  h.t.  (3  300  V)  concentric  paper  insulated 
and  lead-covered  cable.  Forms  of  tender  from  the  Borough  Elec- 
trical Engineer,  Townmead-road,  and  tenders  to  the  Town  Clerk, 
Town  Hall,  FuUiam,  S.W.  6. 

Chorley  Guardians.  Nov.  30. — Storage  battery  (128  cells,  300  Ah) 
and  booster  for  the  Institution  at  Eaves-lane,  Chorley. 

Glasgow  Gas  Department.  Nov.  30. — Two  electric  locomotives, 
gauge  30  in.,  height  68  in.,  to  haul  30  tons.  Particulars  from  the 
Manager,  45,  John-street,  Glasgow. 

Wimbledon  Corporation.  Nov.  30,  noon. — Supply,  delivery  and 
erection  of  high-pressure  sub-station  switchboard  at  Raynes  Park 
sub-station.  Specification  and  tender  form  from  Mr.  H.  'Tomlinson- 
Lee,  Chief  Electrical  Engineer,  Electricity  Works,  Durnsford-road, 
Wimbledon,  S.W.  19.  Tenders  to  the  Chairman  of  the  Electricity 
Committee. 

Whitehaven  Corporation.  Dec.  1. — Two  water-tube  boilers,  with 
superheaters,  economisers,  pipework,  &c. ,  for  the  Electric  Supply 
Department.  Specification,  &c.,  from  the  Borough  Electrical 
Engineer  and  Manager. 

The  Commissioners  of  H.M.  Works.  Dec.  6. — (1)  Electrical  and 
(2)  mechanical  engineering  labour  in  day  work  in  connection  with 
the  maintenance  of  installations  in  the  Birmingham,  Bristol  and 
[..iverpool  districts.  Forms  of  tender  (separate  for  each  district), 
&c. ,  can  be  obtained  at  the  Contracts  Branch,  H.M.  Office  of  Works, 
London,  S.W.  1. 

West  Ham  Guardians.  Dec.  15. — Three  months'  supply  of  elec- 
tric fittings,  ironmongery,  tools,  &c.  Forms  of  tender  from  the 
Clerk,  L'nion-road,  Leytonstone,  E,  11, 

West  Derby  Guardians.  Dec.  28. — Electric  light  and  powet 
installation  (including  generating  plant),  electric  lift  service,  and 
telephone  installation  at  the  Walton  Institution.  Specifications 
from  Mr.  E.  B.  Bailey,  37,  Moorfields,  Liverpool. 

NEW    ZEALAND. 

Lyttelton,  Public  Works  Tenders  Board  of  New  Zealand. 
,Ian.  31. — *'rwo  complete  sets  of  3  phase  automatic  oil  circuit 
breakers  suitable  for  6  600  V,  1  200  A  capacity,  four  sets  of  dis- 
connecting switches  for  isolating  the  oil  switches,  and  one  6  600  V 
air  break  lever  operated  switch  for  main  transformer  switches  at 
Lake  Coleridge  power  house.  Tenders  to  the  Secretary,  Public 
Works  Tenders  Board,  Government  Buildings,  Wellington. 

Public  Works  Tenders  Board,  Waikato  Powkr  Scheme. 
.March  6. — '(Section  45)  two  2  500  kWa  alternators,  three-phase, 
50  cvcle,  5  000  V,  at  166|rds  rev.  per  min.,  with  a  power  factor 
of  -8".  Excitation  at  220  V.  (Section  46)  two  3  100  h.p.  water  tur- 
bines of  the  douhlerunner  Francis  type  to  operate  the  generators 
mentioned  in  Section  45.  (Section  47)  two  exciter  sets,  each  con- 
sisting of  one  200  kW  d.c.  generator,  and  one  350  h.p.  asynchronous 
motor,  together  with  a  Tirrill  regulator.  The  generator  shall  have 
an  output  of  220  V,  with  a  full-load  current  of  7  000  A.  The 
motor  shall  be  of  350  h.p.,  with  a  power  supply  of  400  V,  three-phase, 
60  cycle.  The  svnchronous  speed  of  the  sets  shall  be  750. 
(Section  48)  four  fetoney  sluice  gates  for  the  pits,  appertaining  to 
the  turbines  mentioned  in  Section  46.  Tenders  to  the  Secretary, 
Public  Works  Tenders  Board,  Government  Buildings,  Wellington. 
SOUTH    AMERICA. 

Argentine  National  Board  of  Sanitary  Works. — January  19, 
1922. — *  Plant  and  accessories  for  new  generating  station,  including 
three  4-cycle  375  h.p.  Diesel  engines,  to  run  on  crude  petroleum, 
and  three  3-phase  alternators,  each  of  250  kW,  2  200  V  between 
phases,  50  cycles,  power  factor  08. 
BULGARIA. 

Bulgarian  Direction  of  Posts,   Telegraphs   and  Telephones. 
Jan.    10,   1922.— Supplv   of   sixty   50-line  and   fifteen   100-line  tele- 
phone exchanges.     Particulars  and  drawings  may  be  obtained  from 
^the  Bulgarian  Legation,  3,  Queensberry-place,  S.W.  7. 


York  Corporation  have  accepted  the  tender  of  the  Metropolitan- 
Vickers  Electrical  Company  for  a  60  h.p.  motor,  with  starter,  at 
£386  18s. 

London  County  Council  have  accepted  the  tender  of  Holt  & 
Willetts  (the  lowest  t«nder  received)_for  the  supply  and  erection  of 
"  PoTtieulars  from  the  Department  of  Overseas  Trade. 
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an  electric  goods  lift  at  the  Stamford  Hill  stores  depot,  at  £895. 
Fourteen  tenders  were  received,  the  highest  being  £1  550. 

Bethnal  Green  (London)  Borough  Council  have  accepted  the 
tender  of  the  Metropolitari-Vickers  Electrical  Company  for  switch- 
gear  and  l.t.   feeder  panel  at  £978  5s. 

The  tender  of  the  Moi'NTE.iTH  Electric  Light  Company  has  been 
accepted  for  supplying  current  for  eighteen  200  c.p.  and  one  400  c.p. 
electric  lamps  in  Mountrath,  at  £55  per  annum. 

DoNC.\STER  Towni  Council  has  accepted  the  tender  of  the  Enfield 
Ediswan  Company,  Ltd.,  for  low  and  high  tension  cables  in  connec- 
tion with  the  Arksey  housing  scheme  at  £1  181. 

Leeds  Corporation  have  accepted  the  tender  of  S.  H.  Johnson  & 
Company  for  two  electrically-driven  air  compreseors  (£1  684)  and 
motors,  "starters,  &c.  (£1  062),  for  the  sewage  works. 

Bury  Corporation  have  accepted  the  following  tenders  in  connec- 
tion with  extensions  at  Chamber  Hall  station  :  Ferguson,  Pailin, 
Ltd.,  switchboard;  Clarke,  Chapman  &  Company,  electric  capstan. 

Leek  Lighting  Committee  recommend  acceptance  of  the  tenders 
of  Crompton  &  Company  for  a  400  kW  dynamo  at  £1  730 ;  and 
Herbert  Morris,  Ltd.,  for  a  3-ton  travelling  crab  winch  for  crane. 
£85  19s. 

Orders  have  been  placed  by  the  Electricity  Commissioners  of 
V1CTORI.4  for  the  Morwell  power  scheme,  as  follows  :  John  Thomp- 
son, Ltd,  of  Wolverhampton  (boilers),  about  £280  000;  with  Redpatli 
Brown  &  Company  (power-house  building),  £114  750. 

Stepney  Borough  Council  have  accepted  the  following  tenders  : 
W.  Lucy  &  Company,  Ltd.,  Oxford,  for  eight  cast-iron  fe«der 
pillars,  at  £24  17s.  6d.  each  (three  tenders  were  received,  the  highest 
of  which  was  £37)  ;  Worthington-Simpson,  Ltd.,  Kingsway,  W.C.. 
for  feed-water  heater  for  the  new  air  ejector  on  the  turbine,  at 
£109  (the  only  other  tender  received  was  ,at  £120). 

South  Shields  Corporation  have  accepted  the  following  tenders  : — 
British  Insulated  &  Helsby  Cables,  e.h.t.  feeders  and  pilot  cables. 
£1417;  e.h.t.  sub-feeders,  £577  12s.;  and  imderground  distributing 
mains,  house  service  switch  control  mains  and  services  for  public 
lamps,  £1412;  A.  Reyrolle  &  Company,  e.h.t.  switchgear,  £1387: 
English  Electric  Company,  three  tramoar  bodies,  £1  200. 

London  County  Council  have  received  thirteen  tenders  {including 
one  alternative  tender),  varying  from  £13  765  13s.  6d.  to 
£22  305  10s.,  for  high  and  low  tension  switchgear  required  in  con- 
nection with  the  rearrangement  of  the  plant  at  Holborn  and 
Streatham  sub-stations.  The  Highways  Committee  report  that  the 
lowest  tender  (that  of  the  Sprecher  and  Schuh  Company,  of  Aarau. 
Switzerland)  is  not  according  to  specification,  and  they  recommend 
that  the  tender  of  the  British  Thomson-Houston  Company, 
£15  056  176. ,  be  accepted.  The  British  Thomson-Houston  Company 
are  also  supplying  the  rotary  converters  for  the  sub-stations. 

Catalogues,  Price  Lists,  &c. 

A  revised  price  list  of  telephone  apparatus  for  local  and  central 
battery  service  has  been  issue  by  James  McMillan  &  Co.,  Clun 
House,  Surrey-street,  Strand,  London,  W.C.  2. 

We  have  received  from  W.  F.  Dennis  &  Coiipany  a  leaflet 
descriptive  of  the  telephone-telegraph  submarine  cable  between 
East  Prussia  and  Pomerania,  details  of  which  we  gave  in  our  issue 
of  Sept.  16. 

A  list  giving  particulars  of  the  new  C.S.  "  Bull  "  Dynamo  and 
Motor  has  just  been  issued  by  the  makers,  the  A.G.E.  Electric 
Motors,  Ltd.,  Stowmarket.  The  C.S.  type  has  a  larger  capacity 
than  the  well-known  M.S.  "  Bull,"  and  extremely  high  efficiencies 
at  all  ratings  are  claimed. 

A  list  of  A.  F.  A.  "  DuROS  "  cells,  types  "  A  c  "  and  A  d." 
are  being  distributed  by  Messrs.  E.  G.  Lind  &  Company,  48a, 
Buckingham  Palace-road,  S,W,  1.  The  Duros  cell  is  supplied  in  a 
charged  state.  It  is  claimed  to  be  very  durable  and  reliable,  with 
a  high  E.M.F.  (2'2  V),  and  is  suitable  for  telegraphy,  telephony, 
signalling,  &c. 

A  circular  giving  particulars  of  the  Ventiheta  apparatus  for 
supplying  a  constant  flow  of  warm  fresh  air  into  the  interior  of  a 
building  is  being  distributed  bv  the  Ventiheta  (United  Kingdom), 
Ltd.,  311-24,  Old-street,  E.C.'  2.  The  apparatus  is  supplied  in 
three  forms,  for  electric  heating,  or  for  burning  gas  or  oil,  and 
specifications  are  given  of  the  three  models. 

In  a  nicely  illustrated  pamphlet  of  24  pages  the  Park  Royal 
Engineering  Works  give  a  few  typical  examples  of  the  latest 
designs  of  their  switchgear  and  instruments.  The  company  suppiv 
switchgear  and  switches  for  all  systems,  and  for  all  purposes.  Their 
manufactures  are  of  a  high-class  character,  and  they  comply  fully 
with  the  Home  Office  and  other  departmental  regulations. 

The  Swedish  Geneh.^l  Electric,  Ltd.,  5,  Chancery-lane,  London, 
W.C.  2.  have  issued  new  stock  lists  of  generators  and  motors.  The 
company  are  now  able  to  quote  for  all  types  of  a.c.  or  d.c.  motors  for 
the  driving  of  printing  presses,  and  they  have  developed  a  complete 
series  of  starting  and  regulating  devices  for  hand  operation  and 
push-button  control  for  starting  and  regulating  the  speed  of  such 
motors. 

The  recent  trade  literature  of  the  Edison  Swan  Electric  Com- 
pany, Ltd.,  Ponders  End,  Middlesex,  include  a- neat  booklet  on 
semi-indirect  fixtures  for  home  and  office  lighting,  which  gives  parti- 
culars and  prices  of  a  large  variety  of  fittings  in  a  number  of  finishes 
and  for  various  services.  Some  very  artistic  designs  are  included. 
Leaflets  on  Ediswan  primary  batteries  and  on  Ediswan  circuit 
lireakers  are  also  available. 


Companies'  Reports,  &c. 

The  directors  of  Brunner,  Mono  &  Company  announce  an  interim 
dividend  of  2^  per  cent.,  less  tax. 

The  American  Telephone  and  Telegraph  Company  have  declared 
a  quarterly  dividend  of  2^  dollars. 

The  accounts  of  the  National  Telewriter  Company,  for  the 
year  ended  June  30  last  show  a  credit  balance  of  £1  191. 

The  Ever-Ready  Company  (Great  Britain)  have  declared  a  half- 
yearly  dividend  on  the  preference  shares  at  the  rate  of  7  per  cent, 
[jer  annum. 

The  net  revenue  of  the  North  MELBOUitNE  Electric  Tramways 
and  Lighting  Company  for  the  year  ended  Sept.  30,  1920,  was 
£13  232,  against  £11  228. 

The  directors  of  the  British  Electric  Traction  Company  have 
declared  an  interim  dividend  of  3  per  cent,  on  the  6  per  cent,  cumu-  . 
lative  participating  preference  stock. 

The  directors  of  the  Power  Gas  Corporation  recommend  a 
dividend  at  the  rate  of  6  per  cent,  for  the  year  ended  September 
last,  against  8  per  cent,  in  the  previous  year. 

The  directors  of  the  Isle  of  Thanet  Electric  Tramways  and 
Lighting  Company,  have  declared  a  dividend  of  2^  per  cent, 
(less  tax)  on  the  preference  shares  for  the  half-year  ended  July,  1908. 

The  British  Thomson-Houston  Company  invited  subscriptions 
this  week  for  £1  500  000  7  per  cent,  mortgage  debenture  stock 
at  92^  per  cent.  The  subscription  list  was  closed  on  Monday,  the 
(lay  it  opened. 

Tlie  report  of  Callender's  Share  and  Investment  Trust  for  the 
year  ended  Aug.  31  shows  a  net  profit  of  £10  864,  plus  £6  218 
brought  in.  It  is  proposed  to  pay  a  dividend  at  the  rate  of  8  per 
cent.,  less  tax.  to  place  £500  to  reserve,  £700  to  corporation  tax, 
leaving  £6  619  to  be  carried  forward. 

The  Stock  Exchange  Committee  have  granted  official  quotations 
to  £250  000  £1,  fully  paid,  ordinary  shares  of  the  Calcutta  Electric 
Supply  Corporation ;  £500  000  fully  paid  scrip  certificates  for  7i  per 
rent,  extension  debenture  stock,  1921,  of  the  Metropolitan  Electric 
Supply  Company  ;  £1  300  000  8  per  cent,  mortgage  debenture  stock 
of  the  Mond  Nickel  Company,  and  108  000  £5  fully  paid  ordinary 
shares  of  the  United  River  Plate  Telephone  Company,  and  have 
specially  allowed  dealings  in  £200  000  4  per  cent,  debenture  stock 
of  the  London  Electric  Railway  Company. 

The  directors  of  the  Western  Telegraph  Company,  Ltd.,  report 
that  for  the  year  ended  June  30  last,  the  revenue  amounted  to 
1:2  073  498,  and  the  working  expenses  to  £1 024  425.  After  providing 
£32  747  for  debenture  stock  interest,  and  £306  536  for  income  tax, 
excess  profits  duty  and  corporation  profits  tax,  there  remains  a 
balance' of  £709  790;  to  this  is  added  £149  410  brought  forward, 
making  a  total  of '  £859  200.  The  directors  have  transferred 
£350  000  to  general  reserve,  £50  000  to  maintenance  ships  reserve 
fund,  a_nd  £50  000  to  land  and  buildings  depreciation  fund.  Further 
expeaises  of  issue  of  new  capital  amounted  to  £1  336.  Four  divi- 
dends of  2^  per  cent,  each  have  been  paid,  amounting  to  £259  905, 
making  a  distribution  of  10  per  cent,  (tax  free)  for  the  year,  and  a 
dividend  of  4s,  per  share  (tax  free)  has  been  paid  on  96 102  new 
shai-es,  which  amounted  to  £19  220,  leaving  a  balance  of  £128  739  to 
be  carried  forward. 

The  gross  revenue  of  the  Eastern  Extension,  Australasia  and 
China  Telegraph  Company,  Ltd.,  for  the  year  ended  Dec.  31,  1920, 
amounted  to  £2  514  825,  from  which  is  deducted  £744  934  for 
ordinary  expenses,  and  £451307  for  maintenance  of  cables  and 
special  "expenditure,  leaving  a  balance  of  £1  318  584,  After  pro- 
viding £666  138  for  excess  profits  duty,  corporation  tax  and  income 
tax  payable  in  England,  £30  096  for  interest  on  the  mortgage  deben- 
ture stock  and  £5  451  on  account  of  expenses  of  issue  of  new  capital, 
there  remains  a  balance  of  £616  898,  to  which  is  added  £232  440 
In-ought  forward,  making  a  total  available  balance  of  £849  338. 
From  this  balance  the  directors  have  transferred  £450  000  to  the 
general  reserve  fund.  Four  dividends  of  2^  per  cent,  each  have 
been  paid  on  the  old  shares,  making  a  total  distribution  for  the  year 
of  10  per  cent,  (tax  free),  together  with  a  dividend  of  4s.  per  share 
(tax  free)  on  the  new  shares,  amounting  together  to  £318  559. 
These  appropriations  absorb  £768  559,  and  leave  a  balance  of  £80  780 
to  be  carried  forward. 

The  report  of  the  India  Rubber,  Gutta  Percha  and  Telegraph 
Works  Company  for  the  eleven  months  ended  Aug.  31,  1921,  shows, 
after  making  provision  for  doubtful  debts  and  Excess  Profits  Duty 
refund,  a  net  loss  of  £445  461.  The  sum  of  £142  418  was  brought 
forward  from  last  year,  from  which  eleven-twelfths  of  the  dividend 
on  the  preference  shares  (£11  458)  was  taken,  leaving  £130  960. 
To  this  sum  £350  000  has  been  added  from  the  reserve  fund 
(leaving  £215  722),  making  £480  960,  and  leaving  £35  498  to  be 
carried  forward.  Of  the  net  loss  a  vei-y  large  proportion,  the 
directors  state,  is  due  to  depreciation  in  the  value  of  stock  as  at 
Aug.  31,  1921,  compared  with  Sept.  30,  1920."  The  remainder  is  the 
result  of  the  coal  strike,  the  shorter  hours  of  work,  labour  diffi- 
culties, the  unsettled  state  of  markets,  and  the  gi-eat  reduction  of 
turnover  due  to  the  competition  of  dumped  foreign  goods  and 
surplus  stocks  arising  out  of  world-wide  over-production ;  these 
together  having  reduced  the  turnover  by  about  one-half.  The  board 
regret  that  the  payment  of  a  dividend  on  the  ordinary  shares  is 
impossible,  but  with  a  return  to  more  normal  conditions  they  feel 
confident  that  the  company  will  once  more  be  put  on  a  dividend- 
paying  basis.  The  warrants  for  the  half-yearly  dividend  on  the 
preference  shares  will  be  payable  on  Jan.  2,  1922. 
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The  report  of  the  ilirectore  of  the  Eastehn  TEi.EiJRArii  CosirANV, 
Ltd.,  for  the  vear  ended  Dec.  31.  1920,  states  that  the  revenue 
amounted  to  £4  381  856,  from  which  are  deducted  £1  629  057  for 
the  ordinaiy  e.xpenscs  and  £1359  726  for  expenditure  relating  to 
maintenance  of  cables,  income  and  war  taxes  payable  abroad,  snare 
iif  contribution  to  the  pension  and  superannuation  funds  towards 
depreciation  of  investmente,  payments  to  staff,  and  other  expenses 
incidental  to  the  war,  special  grant  on  formation  of  staff  widows' 
fund,  and  sundry  differences  in  exchange,  leaving  a  balance  of 
£1  393  073.  -After  providing  for  income  tax.  corporation  profits  tax, 
and  excess  profits  duty  payable  in  England,  interest  on  mortgage 
debenture  stock  and  dividends  on  the  preference  stock,  which  in  all 
absorb  £474  015.  there  remains  .C919058,  to  which  is  added  £416  083 
from  preceding  account,  making  a  total  available  balance  of 
£1  335  140. 

The  directors  have  placed  £500  000  to  general  reserve  and  £100  000 
to  the  maintenance  snips  fund.  Three  interim  dividends  of  2^  per 
cent,  each,  and  a  final  dividend  of  2^  per  cent,  have  been  paid  on 
Iho  ordinary  stock,  amounting  together  to  £400  000.  and  making  a 
total  distribution  of  10  per  cent,  (tax  free)  for  the  year  1920.  There 
has  also  been  paid  a  dividend  (tax  free)  on  the  new  ordinary  shares 
amounting  to  £18  662.  These  appropriations  absorb  £1  018  562  and 
leave  a  balance  of  £316  479.  whicn  is  carried  forward.  An  expendf- 
ture  of  £1476  088  has  been  incurred  during  the  year  in  respect  of 
new  cables,  and  in  accordance  with  the  purpose  for  which  the  new 
ordinary  sh.ares  were  issued  the  turn  of  £1  000  000  has  been  charged 
to  capital  expenditure,  the  balance  of  £476  088  being  charged  against 
the  general  reserve  fund.  This  fund  has  also  been  debited  witn 
£301022  for  partial  renewal  of  main  line  cables,  &c..  £57  650  for 
loss  on  sale  of  investments,  and  £250  000  as  a  further  provision  on 
account  of  investment  fluctuations.  The  balance  to  the  credit  of 
the  fund  is  now  £2  217  931. 


Electrical  Imports  and  Exports. 

Imports. — The  following  are  official  values  of  electrical  machinery. 
apparatus  .and  material  imported  into  this  country  (a)  during 
October,  1921,  and  (4)  the  aggregate  figures  from  Jan.  1  to  Oct.  31. 
with  increase  or  decrease  comi)ared  with  correspondine  periods  of 
1920:— 

Electrical  machinery,  (a)  £27  887  (decrease  £169  236),  (6)  £631  515 
(decrease  £414  208) ;  telegraph  and  teleplmne  cables,  sub  narine  («) 
nil.  (h)  nil  (decrease  £50) ;  other  than  submarine,  (n)  £4  308  (increase 
£1812),  (h)  £72  703  (increase  £61711):  telegraph  and  telephone 
apparatus,  (a)  £20  021  (decrease  £14  120),  (b)  £279  524  (increase 
£121864);  other  electrical  wires  and  cables,  rubber  insulated,  (a) 
£6  636  (increase  £5  010),  (h)  £33  617  (increase  £8  431):  with  other 
insulations,  (a)  £6  504  (decrease  £11012),  (/;)  £92  046  (decrease 
£11462);  carbons  (n)  £ZTS1  (decrease  £20  380),  (h)  £89  094  (de- 
crease £30  963);  glow  lamps,  (a)  £16  722  (increase  £6  242),  (h) 
£217  681  (increase  £167  129);  arc  lamps  and  electric  .searchlights, 
(«)  nil,  (h)  £6  630  (inciease  £2  616):  parts  of  arc  lamps  and  search- 
lights (other  than  carbons).  («)  £315  (decrea.se  £844),  (h)  £14  231 
(increa.se  £2  844);  batteries.  («)  £6  153  (decrease  £27  638),  (b) 
£102  466  (increase  £8  221);  meters  and  measuring  instruments,  (a) 
£2  821  (decrease  £6  196),  (b)  £130  576  (increase  £60  809);  switch- 
Wards,  («)  £188  (decrease  £28),  (b)  £15  937  (incre.ise  £14  376); 
elettrical  goods  and  ap|>aratus  unenumerated,  (o)  £37  619  (decrease 
£63  138),  (b)  £619  726  (decrejise  £31961).  Total  of  electrical 
machinery,  apparatus  and  material,  other  than  uninsulated  wire,  (o) 
£132  911  (decrease  £299  528),  (b)  £2  305  746  (decrease  £40  643). 

Exports. — The  e.x^iorts  of  electrical  machinerv,  apparatus  ,and 
material  (a)  during  October,  1921,  and  (b)  from  Jan,  1  to  Oct.  31, 
with  increase  or  decrease  compared  with  corresponding  periods  of 
1920,  were  as  follows  : — 

Electrical  machinery.  («)  £316  427  (increase  £53  948),  (i) 
£3  981735  (increa.se  £2  103  210);  including  railwav  and  tramwav 
mot.>rs.(«)  £3  120  (increase  £2  243),  (//)  £187  048  (incle.ise  £155  125)'; 
other  generators  and  motors,  (o)  £178  301  (incre;use  £2  155),  (/;) 
£2  230  711  (increase  £1113211);  and  electrical  machinerv  unenu- 
merated, (a)  £135  006  (increase  £49  550),  (b)  £1  563  916  (increase 
£834  874);  telegraph  and  telephone  cables,  submarine,  (o)  £9  373 
(decrea.se  £135  038).  (//)  £2  021  883  (increase  £1  652  847)  :  other  th.-in 
submarine,  (a)  £145  872  (increase  £6351),  (//)  £1426  447  (incrciise 
£641  526) ;  telegra)ili  arrd  lelei.hr>ne  apparatus,  (o)  £204  782  (increase 
£90  203),  (b)  £1677  464  tjncrease  £710  823);  other  electrical  wires 
and  cables,  rubber  insulated,  («)  £59  368  (decrease  £90124),  (li] 
£1129  058  (decrease  £257  566);  with  other  insulations,  (o) 
£211764  (increase  £48  599).  (i)  £1  803639  (incre;,.se  £104  490)  ; 
carlK.ns,  (a)  £3  728  (decrease  £23184).  (A)  £60  323  (de.-rease 
£46  747);  glow  lamps,  («)  £22  886  (decrease  £17  350)  lb)  £391154 
(increase  £1.57  316) ;  arc  lamps  and  searchlights,  («)  £198  (decrease 
£224),  (/,)  £12  294  (decrea.se  £3  533)  ;  i>arts  of  arc  lamps  and  search- 
light* (other  than  carbons),  («)  £112  (decrease  £1177).  {b)  £5  590 
(decrea.so  £6  097):  batteries,  («)  £42  858  (decrease  £29  046).  (//) 
£601  1.34  (in(rea,se  £530  039);  meters  and  measuring  instruments,  («) 
£36  511  (increase  £5  109),  (//)  £423  502  (increase  £08  028):  switch- 
boardn,  (a)  £19  240  (increase  £11422),  (b)  £200170  (increase 
£117  495);  electrical  goods  and  apparatus  unenumerated,  (o) 
£137  504  (decrease  £88  118)  (/-)  £1771111  (increase  £179 142). 
Total  of  electrical  machinerv.  material  and  apparatus,  other  than 
uninsulated  wire,  (n)  £1  210  623  (decrease  £110  629),  (/<)  £15  505  504 
(increa.se  £4  580973). 


Arrangements  for  the  Week. 

FRIOAY.  Nov.  2Slh  (lo-day). 

Jf-Niuu   Institution   of   Engineers. 
8  p.m.     At  Caxton  Hall,  London,  S.W.     Lecturette,  "  Electro- 
Magnetic  Instruments  :  Problems  in  Design  and  Construc- 
tion," by  Mr.  G.  H.  Shotter. 

Electrical  Power  Engineers'  Association. 
(Sovthern  Division.) 

7  p.m.     At   Central   Hall,   London.   S.W,     Lecture  on   "  Some 

Notts' on  Boiler-house  Plant."  by  Mr.  W.  A.  Bennis. 

Edinburgh  Electrical  Society. 

8  p.m.     Ai  the  Philosophical  Institute,  4,  Queen-street,  Edin- 

burgh.    Paper    on     "  The    Manufacture    of    the    Modern 
Electric  Lamp,"  by  Mr.  A.  S.  Black. 

Physical  Society. 
.)   p.m.       At   the   Imperial   College  of   Science,    London.   S.W. 
Discussion  on  "  Hygrometry, " 

MONDAY.  Nov.  28th. 

Institution  of  Electrical  Engineers. 
(North-Eastern  Centre.) 
7./.5  p.m.     At  -'Vrmstrong  College,  Newcastle-on-Tyne.     Lecture 
on    "  Single   and    Three-phase    Commutator   Motors,    with 
Shunt  and  Series  Characteristics,"  by  Dr.  S.  P.  Smith. 

TUESDAY.  Nov.  29th. 

Institution  op  Electrical  Engineers. 
(North-Western  Section.) 

7  p.m.     At   the   Engineers'    Club,    Albert-square.    Manchester. 

Paper    on     "  Induction     Tvpe    S\Tichronous     Motors."     by 
W.  H.  A.  Carr. 

WEDNESDAY,  Nov.  30th. 

Industrial  League  and  Council. 
7.30   p.m.     Caxton    Hall,    London,    S.W.     Lecture   on     "  Some 
Causes  of  Industrial  Unrest  and  a  Remedy."  by  Mr.  H.  H. 
Elvin. 

Royal  Institute  of  Public  Health. 
Jf  p.m..       At  37,   Russell-square,   London,   W.C.       Lecture  on 
"  Health  and   Welfare  in  the  Coal  Mining  Industry,"  by 
Prof.  E.  L.  Collis,  M.A. 

THURSDAY.  Deo,  lit. 

Institution  of  Electrical  Engineers. 
0  p.m.     At  Savoy-place,  London,  W.C.     Paper  on  "The  Cyc- 
Arc  Process  of  Automatic  Electric  Welding,"  by  Messrs. 
L.  J.  Steele  and  H.  Martin. 

FRIDAY.  Dec.  2nd. 

Junior  Institution  op  Engineers. 

8  p.m.     At  Caxton  Hall,  London,  S.W.     ]Lecturette  on  "  Notes 

on  Maintenance  of  Electrical  Accumulators."  by  Mr.  B.  L. 
Ladkin. 

Institution  of  Electrical  Engineers. 
(Student  Section.) 
7  p.m.     Savoy-place.  London.  W.C.     Paper  on  "  Automatic  and 
Semi-automatic  Railway  Signalling,"  by  Mr.  H.  S.  Petch. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Nov,  11. 

Capper —  Price.            Inc.            Dec. 

Best  selected                 per  ton  £67     5    0         — •               15s. 

Electro  Wirebars     , ,        „  £76  10     0          —                 10s, 

H.C.  wire,  basis per  lb.  Oa.  1  l-iV^-          —               /it''- 

Sheet Os.     lOJd.          —               — 

Phosphor  Bronze  Wire  {Telephone) — 
Phosphor-bronze 

wire,  basis „  Is.     3,\;d.         —              ^Jjd. 

Brasjt  60/40— 

Rod,  basis „  Os.    71d.         —                — 

Sheet,  basis Os.  lOjd.         —                — 

Wire,  basis ,  Os.  11 J  d.         —                 — 

Pig  Iron — 

Cleveland  Warrants      per  ton  £5  I.")    0        ■  —                . — 
Galvanised         steel 

wire,  basis  8  SWG          „  £2J     0    0          —         £10    0 
Lead  Pig— 

English £25  10    0          lOs.              — 

Foreign  or  Colonial  . .       „  £24  10    0       7s,  tid,            — 
Tin- 
Ingot      £100  15     0    £3    0    0          — 

Wire,  basis    per  lb.  2s,  2Jd.             Jd.               — 

^nlammoniar. — Percwt.  Cos.-GOs.  Copper  StUphaie. — Per  ton  £28  los. 

Sulphur  (Flowers). — Ton  £13.  Boric   Acid    (Crystals)  — Per    ton 

(RoU-Brimstone).- Per  ton  £65. 

£13.  Sodium  Bichromate. — Per  lb.  6Jd. 

Sulphuric  Acid  (Pyrites,  168°).—  Sodium  Chlorate.— Pel  lb.  3]d. 
Per  ton,  £9  178.  6d. 
Rubier. — Para  line.  Is.  2,U1.  ;   plantation  1st  latex,  lOJd.  to  lid.  lb. 
The  metal  price*  are  supplied  by  British  Insulated  &  Helsby  Cables. 
Ltd. 
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COMMERCIAL    INTELLIGENCE. 

The   following  information  is  taken  from  printed  reports,   but  we 
cannot  be  responsible  for  any  errors  that  may  occur. 

London  Gazette. 

Partnerships  Dissolved. 

BAKER.  Thomas,  and  LOCK,  Henry  Alfreil,  under  the  style  of 
T.  Baker  &  Company,  at  93,  Upperton-road,  Leicester,  electrical 
engineers,  as  from  "Nov.  11,  1921.  Debts  received  and  paid 
by  C.  Howard  Bolton,  Chartered  Accountant,  22,  Millstone-lane, 
Leicester.  T.  Baker  will  continue  the  business  alone  at  93, 
Upperton-road,  Leicester. 

BALDWIN,  William  Townley,  and  WHITE,  John  Stanley,  as  The 
Sheffield  Accumulator  Company,  at  Broom-street,  Sheffield,  by 
mutual  consent  as  from  Nov.  5,  1921.  Debts  received  and  paid 
by  W.   T.  Baldwin,  who  will  continue  the  business. 

JOLLEY,  Sidney  Thomas,  and  EYES,  William  David,  manufac- 
turing electricians,  83,  Forest-street,  Forest  Gate,  Essex,  under 
the  style  of  the  Accumulator  Service  Company,  by  mutual 
consent,  as  from  Nov.  14,  1921. 

Bankruptcy  Information. 

BENNETT,  William,  Back  Sitwell-street,  Derby,  electrical  con- 
tractor.    Receiving  order,  Nov.  18,  debtor's  petition. 

UWEN,  Joseph  (trading  as  J.  Owen  &  Sons),  186,  Westcombe-hill. 
and  3,  The  Grove,  Greenwich,  electrical  engineer.  Receiving 
order,  Nov.  7,  debtor's  petition.  First  meeting,  Nov.  18. 
11.30  a.m.,  29,  Russell-square,  W.C.  1.  Public  examination, 
Dec.  20,  11  a.m.,  Coui't  House,  Greenwich. 

WARING,  Thomas  Driffield,  55,  Walm-gate,  York,  previously  18, 
Waterloo-place,  Coney-street,  York,  electrical  engineer.  Re- 
ceiving order,  Nov.  14,  debtor's  petition.  First  meeting, 
Nov.  29,  3  p.m..  Official  Receiver's  Offices,  Duncombe-place, 
York.  Public  examination,  Dec.  16,  12.15  p.m..  Law  Courts,' 
Clifford-street.  York. 

Notice  of  Intended  Dividend. 

WATKINSON,  Matthew.  WATKINSON,  Harold,  and  WATKIN- 
SON,  Arthur,  trading  as  Watt  &  Company,  22  and  24,  Palmer- 
road,  Sheffield,  electrical  and  mechanical  engineers.  Last  day 
for  receiving  proofs,  Dec.  8.  Trustee,  T.  C.  Parkin,  jun..  36, 
Bank-street,  Sheffield. 

Order  Made  on  Application  for  Discharge. 

DOWNIE,  Charles  Philip  Manners  (trading  as  Philip  Downie),  355a. 
Westbnrough-road,  and  88,  Ronald  Park-avenue,  Southend-on- 
Sea,  Essex,  electrical  engineer  and  factor.  Discharge  suspended 
for  two  years,  bankrupt  to  be  discharged  as  from  Oct.  17,  1923. 

Liquidator's  Notice. 

STONEYCROFT  ELECTRICAL  WORKS,  LTD.  Particulars  of 
claims  should  be  sent  by  Dec.  28  to  Ernest  Chetter,  Incor- 
porated Accountant,  of  26,  North  Johu-street,  Liverpool, 
liquidator  of  the  company. 


USHER,    Samuel    Leonard,    141.    Anglesey-road,    Burton-on-Trent, 

electrician      £11  13s.  6.     Sept.  30. 
WELSH,  Phillip  A.,  363,  Upton-lane,  Fore.st  Gate,  E.  7,  electrical 

engineer.    £12  4s.  Id.    Sept.  29. 


County  Court  Judgments. 

[Note. — The  publication  of  extracts  from  the  "  Registry  of 
County  Court  Judgments"  does  not  imply  inability  to  pay  on  the 
part  of  the  persons  named.  Many  of  the  judgments  may  have 
been  settled  between  the  parties  or  paid.  Registered  judgments 
are  not  necessarily  for  debts.  They  may  be  for  actions.  But  the 
Ilegistry  makes  no  distinction  of  the  cases.  Judgments  are  not 
returned  to  the  Registry  if  satisfied  m  the  Court  books  within 
twenty-one  days.] 
ARCHER,   Bertram   George   Raine    (trading   as   Argent   Archer   & 

Company),     89,     Abbey-road,     N.W.     8,     electrical     engineer. 

£21  12s.  2d.     Oct.  3. 
BANKS,    Walter,    63,    Clifton-street,    Old    Trafford,    Manchester, 

electrician.     £32  Is.     Oct.  4. 
BARNETT,     B.,     104,     Whitechapel-road,     electrical     contractor. 

£32  19s.  3d.     Oct  5. 
CLARKE,  E.   E. ,  23,   Albert -road,   Jlorecambe,  electrical  engineer. 

£11  6s.  4d.     Sept.  28. 
FOWLER,    Mr.    A.    V..    85,    High-street,    Broadstairs,    electrician. 

£40  19s.  4d.     Oct.  12. 
GLANFIELD,     Edward.     Thornhill     House,     Biscot-road,     Luton, 

electrician.     £11  5s.  9d.     Oct.  13. 
HAINE,     Mr.     W.     E.,     495,     Fulham-road.     S.W..     electrician. 

£21  Os.  4d.     Oct.  4. 
HAINES,  Mr.  J.  M.,  122,  St.  John-street,  E.C.,  electrical  engineer. 

£16  2s.     Oct.  3. 
HIRONS,  Hy.   Louis,  and  HIRONS,  Lilly  (his  wife),  52,  Gopsal- 

street,     Ashted.     Birmingham,     electrical     instrument     maker. 

£10  6s.     Oct.  11. 
LEWISHAM  ELECTRIC  WIRING  COMPANY,  273,  High-street, 

Lewisham,  electrical  contractors,     £10  14s.     Sept.  30. 
MACAULAY,   Mr.   R.    A.,  48,   As^ton   New-road,   Beswick,   Man- 
chester, electrical  and  mechanical  engineer.     £15  14s.  8.     Oct.  11. 
I'RIMETT,    Victor,    Whinbush-lane,    Hitchin.    electrical   engineer. 

£18  12s.     Oct.  10. 
SEACOMBE,  James,  98,  Trevor-terrace,  North  Shields,  electrician. 

Oct.  6.     £18  18s.  2d. 


Bills   of  Sale. 

[The  undermentioned  information  is  from  the  Official  Registry. 
It  includes  Bills  of  Sale  registered  under  the  Act  of  1882  and  under 
the  Act  of  1878.  Both  kinds  require  registration  every  five  years. 
Up  to  the  date  the  information  was  obtained  it  was  registered 
as  given  below  ;  but  payment  may  have  been  made  in  some  of  the 
cases,  although  no  notice  had  been  entered  on  the  Register.] 
BARON,   John,   42,   Newbold-street,    Rochdale,   electrical   engineer. 

Nov.  12.     £50. 
GREEN,  Horace  Sidney,  35,  Railway-terrace,  Fitzwilliam,  electrical 

engineer.     Nov.  12.    £30. 
RAYBOULD,  Wilfred  Ernest,  Ivy  House.  15,  iMilton-street,  Derby, 

electrical  engineer.     Nov.  12.     £80. 

Mortgages    and   Charges    on    Limited    Companies. 

[XoTE.— The  Companies  Act  of  1908  provides  that  every  Mort- 
gage or  Charge,  as  described  therein,  created  by  a  Company  after 
the  commencement  of  the  Act,  shall  be  registered  within  21  days 
after  its  creation,  otherwise  it  shall  be  void  against  the  liquidator 
and  any  creditor.  The  Act  also  provides  that  every  Company 
shall,  in  making  its  annual  Summary  under  the  Companies  Act, 
specify  the  toUl  amount  of  debt  due  from  the  Company  in  respect 
of  all  Mortgages  or  Charges  which  would,  if  created  after  the 
commencement  of  the  Act,  require  registration.  The  following 
Mortgages  and  Charges  have  been  so  registered.  In  each  case  the 
total  debt  prior  to  the  present  creation,  as  specified  m  the  last 
available  Annual  Summary,  is  also  given— marked  with  an  *— 
followed  by  the  date  of  the  Summary,  but  such  total  may  have  been 
reduced  since  such  date.] 
Satisfaction. 
OSWESTRY   ELECTRIC   LIGHTING   &   POWER  COMPANY. 

LTD.— Satisfactions  registered  Nov.  1,  £1  000,  registered  Jan.  8, 

1912,  and  £300,  registe'i-ed  May  5,  1915. 


Bankruptcy   Proceedings. 

JVRVIS,  William  Edwin  Charles,  3  King  Edward-street,  Darlaston, 
late  trading  as  the  Darlaston  and  District  Electrical  Engineering 
Company,  48,  King-street,  Darlaston,  Staffordshire,  electrical 
engineer"  The  first  meeting  of  creditors  was  held  on  Nov.  16, 
at  the  Official  Receiver's  Office,  30,  Litchfield-street,  Wolver- 
hampton. The  liabilities  were  returned  at  £282  19s.  6d.  against, 
assets  £18  10s.  The  matter  was  left  in  the  hands  of  the  Official 
Receiver  as  trustee. 

OWEN,  Joseph,  trading  as  J.  Owen  &  Sons,  186,  Westcombe-hill, 
Greenwich,  Kent,  and  3,  The  Grove,  Greenwich,  electrical 
engineer.  According  to  tlie  statement  of  affairs  disclosed  at  the 
first  meeting  of  creditors,  held  last  week,  ranking  liabilities 
amounted  to  £1  293,  against  net  assets  esfimated  to  realise 
£289,  a  deficiency  of  £1  004.  Debtor  started  business  m 
December.  1916.  as  an  electrical  engineer,  and  was  successful 
until  December,  1920,  when  the  bu.siness  declined  owing  to  trade 
depression,  followed  by  the  coal  strike.  The  case  was  left  with 
the  Official  Receiver  as  trustee  of  the  estate. 

WORMULL,  Frederick  Alfred  Stanley,  273,  High-street,  Lewisham. 
trading  as  the  Lewisham  Electric  Wiring  Company,  electrical 
engineer.  The  first  meeting  of  the  creditors  of  the  above  was 
held  recently  at  29,  Russell-square,  W,C.  1.  Debtor  stated 
the  causes  of  his  failure  were  heavy  administrative  expenses, 
lack  of  proper  supervision  of  outdoor  staff,  losses  incurred 
through  inaccurate  tendering  for  contracts  carried  out,  together 
with  the  general  trade  depression.  In  January,  1919,  with  a 
capital  of  £200,  he  started  business  in  the  name  of  the 
Lewisham  Electric  Wiring  Company,  at  273,  High-street, 
Lewisham,  rental  £50  a  year,  but  from  accounts  prepared  by 
an  accountant  the  business  was  carried  on  at  a  loss  of  £707 
to  Dec.  31,  1920.  The  estimated  trading  loss  since  that  date 
was  £1  049.  The  first  legal  process  issued  against  him  was  in 
February,  1921,  and  at  the  date  of  the  receiving  order  five 
creditors  for  £103  had  obtained  judgment.  The  unsecured  lia- 
bilities included  £2  584  to  the  debtor's  wife  for  cash  advanced 
apparently  for  the  purpose  of  the  business,  £34  to  other  cash 
creditors,  and  £145  to  trade  creditors.  The  statement  of  affairs 
showed  gross  liabilities  of  £2  834,  of  which  £2  763  was  expected 
to  rank.  The  net  assets  were  estimated  to  produce  £260,  thus 
showing  a  deficiency  of  £2  503.  The  case  was  left  in  the  hands 
of  the  Official  Receiver. 


Receiverships. 

GILLETT  (S.)  &  COMPANY,  LTD.— A.  Dees,  of  25,  James-street, 
Newcastle-on-Tyne,  appointed  as  receiver  and  manager,  on 
Nov.  2  under  powers  contained  in  debenture  dated  July  17, 
1921, 

HEAD'S  (ELECTRICAL),  LTD.— A.  E.  Orbell,  of  151  and  152. 
North-street,  Brighton,  appointed  as  receiver  on  Nov.  2,  under 
powers  contained  in  first  mortgage  debenture  dated  June  1,  1921. 
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Patent  Record. 


SPECIFICATIONS    PUBLISHED. 
Tht  IcUoKing  abstrnct  trom  tome  ol   the  rpecxfictttiont   tttenUy  publithed  have 
been  rpecially  compiled  bv  Messks.  Mewsiirn,  KllIs  &  Co..  Chartered  Patent 
Agents,  7u  and  72,  Chancery-lane,  London,  tt\C. 

COUPLETE  SPECiriCATIONS. 

141 632  Bbewster-Goldsmith       Corporation       Inc.        Sparking      plugs. 

(9/6/19.) 
145  404  GovssET,     G.     B.       Automatic     spark     advance     for    magnetos. 

t20;6/19.) 
115  686  North,    W         Process   and    apparatus   for  electrically   separating 

dust  from  ptases  and  vapour.     (27/8/17.) 

145  774  La    Pichardais,    D.    M.    G.    R.    de.     Means   for  coupling  wires   to 

electric  lamp  holders  and  other  terminals.     (5/2/19.) 

146  266  Gasto.v,    E.    L.     Process    of    mi-nufacture    of    zinc    cups    intended 

for  dry  cells  for  pocket   lamps  and  other  purposes.     (28/6/19.) 

147  455  Algf.mei.ve     Elektricitats-Ges.      Connecting     clamp     for     electric 

wires.     (11/5/18.) 

149  632  WURSTEMBEiiGER,  F.,  VON.     Process  for  protecting  against  electro- 

lytic   destruction    of    certain    parts    of    aiparatua    which    contain 
several    liquid   spaces.     (2/8/19.) 

150  971  La    Pich-midais,    D.    M.    G.    R.    de.     Holders    for    electric    incan- 

descent  lamps.     (12/9/19.)     (Addition   to   150  726.) 
1G7  063  BooRNE,   W,   H.     Electrode   for  use   in   depositing   molten  metal. 

(30/6/20.) 
167  092  NoBBS,    A,     C.      Electric    motor    attachments    for    bath    chairs. 

tricycles,    and   the  like.     (10/8/20.) 
167  097  'Warser,  H.  J.     Electric  direct  current  circuits.     (18/8/20.) 
167197  Carney,  H.  A.,  &  Lacey,  H,  M.     Cooling  of  transformers  or  other 

electric  apparatus.     (22/4/20.) 
167  204  Bur,LE,   M.   P.   Favke-,  &  La  vet,    M.   J.     Electrical  apparatus  for 

transmitting  indications   to   a  distance.     (19/2/20.) 
167  222  Ig'iasic  Electric  Co.,  Ltd.    (Cutler  Hammer  Manufacturing  Co., 

Ltd.).     Mercury  vapour  arc  devices.     (22/4/20.) 
167  231  Winning,  R.  K.     Electric  switches  and  locking  devices  therefor. 

(27/4/20.) 
167  232  Claremont,  E.  A.,  &  Beaver,  C.  J.    Impregnated  paper  and  the 

like    with    insulating-compounds    and    the    like     for    electrical 

gurposes.     (27/4/20.) 
UST,  L.  J.     Dynamo  electric  machines  adopted  for  synchronous 

work.     (29/4/20.) 
167  250  PoucHAiN,   A.     Method  of  preventing  loss  of  zinc  in  an  electric 

battery.     (30/4/20.) 
167  256  Edison  Swan  Electric  Co.,  Ltd.,  &  Taggart,  J.  Scott-.    Means 

for  arranging  electrodes  in  vacuum  tubes.     (3/5/20.) 
167  277  Efandem     Co.,    Ltd.,     &    Williams,     A.     H.      Electric    lanterns. 

(4/5/20.) 
167  286  Kollock,   S.   W.    M.     Electrij-operated  hammers.     (4/5/20.) 
167  291  British  Thomson-Houston  Co..  Ltd.,  &  Sugden,  J.     Slow  motion 

devices    rheo.jtat.s    and    controllers.     (5/5/20.) 
167  305  Exact  Manufacturing,  Ltd.,   &  Moores,   H.   T.     Dynamo-electric 

generator  for  lighting  cycles  and  other  road  vehicles.     (U/5/20.) 
167  310  Automatic   Telephone   Manufacturing   Co.,   Ltd.,   Harrison,   H., 

&  Smith,  S.  R.     Telegraph  printing  systems.     (13/5/20.) 
167  316  Campbell,    A.    B.     Electrical    heater    for   use   in    perforating    and 

other  devices.     (15/5/20.) 
167  346  SvKES,    G.    H.      Terminals    for    electrical    conductors.     (29/5/20.) 

(Cognate  Application  22  148/20.) 
167  348  Schneider.  L.  J.     Instantaneous  electric  water-heaters.    (31/5/20.) 
167  361  TiBBLES,    H.    J.,    &    GuNN,    Ltd.,    T.     Electric    burglar    and    like 

alarms.     (22/6/20.) 
167  374  Lawrance,    W.     Trolleys   for   electric   tramways   of    the   overhead 

conductor  systems.     (14/7/20.) 
167.'i75  Walters,   F.    M.     Electrically   driven   vehicles.     (15/7/20.) 
167  391  Johnson.   J.   Y.    (United   States  Chain  ck  Forging  Co.).     Electric 

welding-machines.     (4/8/20.) 
167  399  British    Thomson-Houston    Co.,    Ltd.     (General    Electric    Co.). 

Arc  welding  compositions.     (20/8/20.) 


APPLICATIONS  FOE  PATENTS 
June  14,  1921. 
Greenhalgh  &  Jennison.    Device  for  testing  h.t.  magnetos,  coils. 

&c. 
Thynne.    Electric  ovens 

Gresty.     Device  for  preventing  removal  of  lamps  from  holders. 
Krupp  (F.)  Akt.-Ges.     Arrangement  for  operation  from  a  distance 

of   overload    switch.     (20/8/20.    Germany.) 
Pernot.     Electric  siBnalling  methods. 

Lenaohan.     Motor  mcci  anism  for  automatic  telephone  systems,  &c. 
Lenaghan.     Automatic  telephone  systems. 
Hob.     Time  switches. 

Drouet  &  Thomas.     Telephone  systems.     (16/6/20.  France.) 
SiEUENS-ScHUCKERTWERKE.     Automatic  maximum   current  switches. 

(15/6/20.   Germany.) 
Merry,  Barber  &  Burr.    Electric  light  pendants. 


16  302 
16  317 
16  331 

16  363 
16  369 
16  371 
16  372 
16  388 
16  393 

16  400 


16  425 
16  429 
16  431 
16  473 

10  484 
10  492 
16  494 
16  504 


16  520 
16  631 
16  532 


16  588 
16  595 

in  em 

16  019 

16  021 


June  15.  1921. 
Frost.     Resistances. 

Fregehes.     Electrically  operated  diaphragm  pump. 
Macintosh  &  Brown.     Vulcanite  accumulator  boxes. 
Metropolitan-Viceeb.s    Electrical    Co.    &    Butler.    Excitation  of 

electric  machines. 
Codd  &  Martin.     Electric  lamp  holders  and  adaptors. 
Meiser.     Electric  time  alarms. 
Vaiiret.     Electric  condensers.     (11/4/21.  France.) 
Siemens-Shuckertwerke.       Air    removing    apparatus    for    meroury 

vapour  rectifiers.  &c.     (15/6/20.  Germany.) 
Sterling    Telephone    &    Electric  Co.,  Bell    &    Davey,    Electric 

hooters. 
Weston.     Electric  furnaces. 

B.  T.H.  Co.   (G.  E.  Co.).     Electron  discharge  devices.   • 
Drouet  &  Thomas.    Telephone  systems.     (17/6/20,  France.) 

June  16.  1921. 

AsooLD,  Turner.  &  Railing.    Automatic  circuit  breakers. 

Soc.  Fbahcaise  RADio-ELEtTRiQUE.  Electro-maguetic  wave  trans- 
mission systems.     (lG/10/19,   France.) 

Hill  &  Mauborgne.  Eiectro-magnetio  wa\  e-signalling  systems. 
(16/6/20.  U.S.) 

Brush  Electricil  E.noineerinq  Co.,  HuooiKS  &  Boyce.  Machinery 
for  electric  welding,  &c. 

Berry.     Electric  radiators. 

WiLDERMAN.     Electrolytic  decomposition  of  alkiili  salts. 

Metrop  jlitan-Vickers  Electrical  Co.  Electrical  oontroUers. 
(15/7/20    U.S.) 

Price.    Eiectrio  lightiDg  for  motor  cycle;,  ice. 


June  17,  1921. 
16  646  Taylor.    Electrical  transmission. 

16  717  B.  T.-H.  Co.  &  Clough.     Alternating  current  distribution  systems. 
16  718  B.  T.-H.   Co.    (G.   E.   Co.).     Electron  discharge  apparatus. 
16  724  CoLEBROoK.     Electric  wate'-  heater. 

16  731  Marks   (Siemens-Schuckertwerke).     Liquid  resistances. 
16  736  Gugge.-jbuul.     Electric   bed-warmer.     (7/9/20.    Switzerland.) 
16  737  PoLLAK     (Naamlooze     Venoots.     Hengelosche     Elek.     en     Mechan 
Apparatenfabr.  Heemaf).     Protecting  arrangements  for  switches, 

16  738Kan'do.    Rotary    h.t.    electrical    machines    in    oil    bath.     (10/6/18, 

Hungary.) 

June  18,  1921. 
16  782  Siemens,  Boot  &  Febreira.    Relays. 
16  799  Simpson    &    Young.      Indicating    period    of    and    for    controlling 

electrical  oscillations. 
16  800  Akt.   Ges.   Brown,   Boveri   et  Cie.     Anodes  for  mercury  vapour 

rectifiers.     (18/6/20.    Switzeriand.) 
16  806  Siemens   &   Le   Mar^chal.     Production   of   tungsten    and   tungsten 

filaments. 
16  807  Siemens  &  Silverbekg.     Method  of  producing  tungsten. 
16  809  B.  T.-H.  Co.   (G.  E.  Co.).     Electron  discharge  apparatus. 
16 811  Seal  &  Urbain.    Magnetos.     (18/6/20,  France.) 

June  20,  1921 
16  833  Sutton.    Means  of  generating  d.c.  voltages. 
16  840  (Greenwood.      Loud-speaking   devices   for   wireless   receiving   sets, 

&c. 
16  875  Physikalisches     Institut     deb     Unhtdesitat,     Jena.       Oscillation 

valves.     (18/6/20.  GeiTnany.) 
16  879  B.  T.-H.  Co.   (G.   E.   Co.).     Signalling  systems. 
16  882  Schweitzer.       Apparatus    for    sorting    fragmentary    materials    by 

electric   conductivity.     (18/6/20.    France.) 
16  884  Automatic    Telephone    Meg.     Co.     Telephone  systems.     (29/11/20, 

U.S.) 
16  888  Merz-Werke    (Geb.    Merz)    &   Mollik.     Annular  electrical   contact 

for   electric  wires.     (11/10/20.   Germany.) 
16  889  Merz-Werke   (Geb.   Merz)   &  Mollik.     Incandescent  lamp  holders. 

(18/10/20.    Germany.) 
16  894  Fletcher  &  Hill.     Electric  radiators. 
16  907  Relay  Automatic  Telephone  Co.  &  Johnson.    Automatic  telephone 

exchanges. 
16  910  Kessler.     Electrically  operated  tools. 
16  914  Sharman.       Adjustable     resonant     circuits     for     radio-telegraphic 

apparatus.  d:c. 

June  21.  1921. 
16  929  Beresford.     Secret  wireless   communication. 
16  931  Hacking.     Electric  water-heating  apparatus. 
16  955  Perrem.     Means    for    preventing    oxidation    and    volatilisation    of 

contacting    parts     in     induction     coils    of     internal    combustion 

engines. 
16  966  SvENSKA       Ackumulator       Aktiebolaget      Jungner.        Batteries. 

(21/6/20.   Sweden.) 

16  968  B.   S.  T.  Electric  Fittings  Co.,  Saunders,  Thompson  <fe  Barnett. 

Electric  lamp  holders. 

17  014  Scintilla.     Wire-clamping   terminal   for  low   voltage   installations. 

(24/6/20.   Switzerland.) 
17  029  Am-O-Meteb  Co.  &  Sherrill.    Short-circuit  detectors. 

Juno  22.  1921 
17  062  Smith.     Supply  of  electric  ci  rrent  to  factories.  &c. 
17  073  Tudor.     Electric  fireproof  holders  for  half-watt  lamps.  Sec. 
17  105  Vandervell  &  Hettinger.     Reception   of  electric  signals. 
17 106  Vandervell     &     Hettinger.      Photographic    recording    of    electric 

signals,  &c. 
17  114  Breisig.       Determining   cross-talk    in   multipair   telephone    cables. 

&c. 
17 115  Felten   &   Guilleaume   Carlswebk   A.G.    Self-induction   coils    for 

charging     duplicable     four-line     telephone     systems.        (25/6/20, 

Germany.) 
17  120  Western    Electric   Co.     Selectively  operable  devices   for  selective 

signalling. 
17  128  Patent  Treuhand  Ges.  fur  Elektrische  Gluklampen.     Evacuation 

of  electric  lamp  bulbs.     (22/6/20.  Germany.) 
17 148  West  &  Co.  &  Breeze.    Switching  devices  for  electric  machines. 

June  23.  1921. 

17 163  Whiston.     Prevention  of  interference  in  wireless  circuits. 

17  179  Leffler.  Electric  controlling  devices  for  prime  movers.  (5/7/20, 
Germany.) 

17  183  Humphry.     Earth  connection  devices  for  cables,  &c. 

17  200  Pilkington.     Electric    transmitter   microphones. 

17  234  Eastern  Telegraph  Co.  &  Davies.    Electric  signalling. 

17  236  Gold.     Radio  telegraphy  and  telephony. 

17  246  Igranic  Electric  Co.  (Cutler-Hammer  Mfg.  Co.).  Pressure  respon- 
sive circuit  controllers. 

17  255  Electro-Mechanical  Brake  Co.  &  Pattison.  Control  of  eiectrio 
vehicles. 

17  268  Plauson.  Motors  of  high  frequency  electro-magnetic  current  or 
electro-magnetic  waves      (23/6/20,  Germany.) 

June  24,  1921. 
17  265  Shanahan.     Electric  cable  connections. 
17  273  Keelan  &  Railing.     Speed  control  of  a.c.  motors. 
17  297  BSrard.     Mounting    eiectrio    motor    for    domestic    uses.     (26/6/20, 

France.) 
17  299  B.  S.  T.  Electric  Fittings  Co.,  Saunders,  Tboupson,  &  Barnett. 

Supports  for  electric  lamp  holders, 
17  300  Tucker.     Switches. 
17  324  Hancock.     Electric  furnaces. 
17  331  Hockstadter.     Safety  apparatus  for  disconnection  of  faulty  eiectrio 

circuit  sections. 
17  332  Felten     &     Guilleaume     Carlswerk     A.G.      Self-induction     coil. 

(24/6/20.   Germany.) 
17  336  Almeide  y  Salazar.     Wireless  transmission  of  electrical  energy. 
17. 338  B.  T.-H.  Co.    (G.   E.   Co.).     Switches. 
17  351  CouRTOis     &     RoULLiER.       Removable     device     for     establishing 

electrical  connection  between  coupling  parts.     (1/4/21,  France.) 
17  361  Baronio.     Preparing  and  transmitting  telegraphic  messages. 
17  365  Granville.     Electric  lonductors. 

17  366  Ransfurd   (Soc.   Franc.   Radio-Electrique)      Wireless  receivers. 
17  367  Hansford  (Soc.  Franc.  Radio-Electrique).     Electric  relays. 

.  The  Editorial,  Advertisemtnt  and  Publishina  Offices  of  "  Thi 
Electrician  "  are  at  8,  Douverie  Street,  Lnndnn,  E.C.  4.  Tele- 
grami :  Denbroctic,  Fleet,  London.  Telephone:  City  9852  (5  linet). 
The  subscription  to  "  The  Electrician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  Aljmad.  Advertise- 
mtnt  Rales  can  be  obtained  on  application  to  the  Manager.  Adver- 
tisement copy  and  blocks  should  be  received  on  the  Friday  precedinf 
aate  of  publication. 


THE  ELECTRICIAN 


ESTABLISHED     1861. 
THE    OLDEST    WEEKLY     ILLUSTRATED     JOURNAL    OF 


Electrical    Engineering,    Industry,    Science    and    Finance. 


No.  -72.     U,, 


FRIDAY,  DECEMBER  2,    19: 


CONTENTS. 


Notes  op  the  Week 697 

Reparation  and   Taxation 700 

A  Eesearoh  on  Insulating  Oils.  By  E.  B.  Wedmore.  Illustrated  7©2 
The   Use   of   Electric   Vehicles  for   Municipal   Purposes.      By 

F.  Ay  ton 705 

The  Application  of  Electricity  Supply  to  the  Municipal  Service 

By  S.  J.  Watson    \ 706 

The  Future  of  Railway  Electrification    707 

Public  versus  Private  Supply  from  a  Colliery  Standpoint 708 

Mechanical  Construction  of  a  60  (lOO    kVA   Turbo- Generator. 

By  A.  Zehrung.     Illustrated 709 

COBRBSPONDENCE 710 

Home  Life  Economy  Exhibition  710 

Noise  as  an  Energy  Waster    710 

The  Collection  of  Wafer  Power  Data  711 

A  Central  Authority  for  Greater  London    711 

Germany  Seven  Years  After.     By  C,  IT.  Huorhland 712 

J  ickson  Cookers  for  Glasgow.     Illustrated 712 

The  L  itest  in  Ironclad  Switchgear.     Illustrated 713 

.\ssociatiou  ot  Consulting  Engineers    713 

E.xhibition  of  Fuel-Saving  Appliances  at  Cardiff 71* 


Wireless  for  Life-Saving 71.'i 

Diesel  Engine  Users  Association  ..  714 

C.A.V.  at  the  Moter  Cycle  Show  714 

Electric. ty  in  Switzerland  714 

Direct  Wireless  to  Australia.     Illustrated 714 

Legal  Intelligence    715 

The  I.E. E.  Contract  Conditions     715 

Obituary ..;...  71.5 

Educational   715 

Electricity  Supply    716 

Electric  Traction  * 717 

Municipal  Accounts 717 

Telegraph  and  Telephone  Notes    717 

Wireless  Notes 717 

Personal  and  Appointments 718 

Business  Items,  &c 718 

Institution  Notes  , 718 

Miscellaneous   Notes   719 

Catalogues,  Price  Lists,  &o '. 720 

Companies'  Reports,  &c 720 

Arrangements  for  the  Week  722 


Notes  of  the  Week. 


Life   Saving   at   Sea. 

An  interesting  discussdoii  on  the  use  of  life-saving 
appliances  and  radio-telegraph  apparatus  on  ships  took 
place  at  the  iinal  session  of  the  International  Shipping 
Conference,  which  was  held  iii  London  last  week.  No  one 
will  deny  the  great  itnportauce  of  thei  subject  or  the 
desirability  of  adopting  every  practical  and  efficient  pre- 
caution to  save  lives  at  sea.  As  will  be  remembered,  the 
International  Convention  held  in  London  in  1914,  laid 
down  a  code  of  rules  relating  to  wireless  telegraph 
apparatus  and  other  matters,  but  owing  to  the  war  its 
adoption  was  postponed,  and  some  of  the  countries  who 
have  ratified  the  Convention  have  since  introduced 
regulations  which  are  in  conflict  with  its  principles.  In 
fact,  only  Great  Britain  appears  to  have  ratified  the 
Convention  without,  reservations. 

Need   of  Uniform   Rules. 

It  need  scarcely  be  pointed  out  that  any  International 
Convention  becomes  practically  valueless  unless  the  con- 
tracting States  apply  uniform  rules  for  all  ships  visiting 
their  ports,  and  the  first  thing  to  be  done  is,  therefore,  to 
induce  all  nations  to  enforce  a  code  of  standard  rules  which 
shall  be  applicable  all  over  the  world.  It  is  a  hopeful 
sign  that  the  associations  of  shipowners  represented  at  the 
Conference  have  now  undertaken  to  nominate  representa- 
tives to  serve  on  a  committee,  which  is  to  report  upon  the 
details  of  such  modifications  in  the  Convention  of  London 
relating  to  life-saving  appliances  and  wireless  telegraphy, 
as  experience  has  shown  to  be  necessary.  It  is  also  pro- 
posed to  take  the  necessary  steps  to  secure  the  International 
adoption  and  applieation  of  the  suggested  modifications  by 
the:  Governments  concerned.  We  sincerely  hope  that  this 
committee  will  be  successful  in  its  task,  and  that  such 
D  2 


alterations  will  be  made  in  the  existing  Convention  as  will 
make  it  acceptable  to  all  parties. 

Alteration    of  Wireless    Rules    Demanded. 

Though  the  problem  of  saving  life  at  sea  has  been  much 
simplified  by  the  introduction  of  wireless  telegraphy,  it 
has  been  proved  that  the  attempt  tO'  maintain  constant 
communication  by  human  agency  cannot  be  made  effective 
and,  therefore,  the  International  Conference  think  that  an 
automatic  alarm  device  should  be  approved  and  permitted 
to  take  the  place  of  the  watehers  provided  in  Article  34 
of  the  Convention.  If  necessary,  the  Code  should  also  be 
altered  in  order  tliat.  the  alarm  call  can  be  taken  by  an 
automatic  device.  The  legal  obligation  on  ships  which  are 
compelled  to  carry  wireless  should  also  be  limited  to  the 
efficient,  operation  of  wireless  for  life-saving,  and  a 
limited  knowledge  of  wireless  sufficient  for  these  duties 
should  be  a  qualification  for  a  certificate  to  be  held  by  a 
member  of  tiie  ship's  company,  so  that  no  idle  men  will 
have  to  be  carried.  On  the  whole,  these  seem  to  be 
reasonable  demands,  more  particularly  as  there  should  be 
110'  practical  diifictilty  in  introducing  an  automatic  device 
such  as  that  suggested.  More  than  one  solution  is,  in  fact, 
available.  It  will  lead  to  economy  in  working,  which  is 
an  important  element  in  these  days  of  acute  International 
transport  competition.  Shipowners  assert  that  there  is  no 
practical  difficulty  in  maintaining  wireless  installation.s  or 
in  training  personnel  to  us©  the  Morse  code. 

Free   Market   in   Wireless   Apparatus. 

The  shipowners  also  demand  a  free  market  in  radio- 
telegraph installations  so  long  as  merchant  vessels  are  com- 
pelled to  carry  wireless  apparatus.  It  is  much  easier  to 
make  this  demand  than  to  achieve  the  desired  end.  Patent.s, 
Inteniational  trading  agreements  and  other  things  may 
interfere  with  the  fulfilment  of  the  claim.  Subject,  how- 
ever,   to    efficiency    and    regular    working,    we    think    the 
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shipowners'  aie  justified  in  a&kiug  for  complete  freedom  in  civilisation.  And  as  the  "  electric  "  would  do  the  work 
this  respect  so  a&  to  be  able  to  introduce  any  improvements  better  and  more  cheaply,  there  is  no  reason  why  it  should 
or  amplifications  of  wireless  installations  from  time  to  time.       not  be  allowed  the  chance  of  doing  so. 


Radio-Telegraphy  Only  a  Second    Line    of  Defence. 

We  agree  that  safety  of  life  at  sea  depends  primarily 
upon  properly  designed,  well-built  ships  and  upon  the 
skill  and  experience  of  commanders.  Anything  which 
interferes  with  the  stability  and  seaworthiness  of  ships 
should,  therefore,  be  avoided.  The  provision  of  boats  and 
other  life-saving  appliances  should  be  adequate  for  all 
ordinary  circumstances- :  but  it  is  difficult  to  lay  down  hard 
and  fast  rules  on  this  subject,  and  a  certain  amount  of 
latitude  should  be  allowed  to  naval  architects  and  ship- 
builders. We  think,  therefore,  that  a  good  case  has  been 
made  out  for  a  revision  of  the  liondon  Convention. 

Municipal   Electric   Services. 

The  organisers  of  the  Public  Works,  Roads  and  Transport 
Congress,  which  was  held  at  the  Agricultural  Hall, 
London,  last  week,  are  to  be  congratulated  on  the  wide 
range  of  subjects  discussed  and  on  the  high  character  of 
the  Pa])ers  jjresented  as  pegs  on  which  these  discussions 
were  hung.  Perhaps  we  may  be  forgiven  for  adding  that 
the  best  of  the  Papers  (the  electrical  ones)  were  given  at 
the  end.  They  comprised  two,  of  both  of  which  we  give 
abstracts  on  other  pages  of  this  issue :  one  was  by  Mr.  F. 
Ayton  on  "  Electric  Vehicles  for  Municipal  Purposes,"  and 
the  other  by  ^Mr.  S.  J.  Watsox  on  "  The  Application  of 
Electricity  to  Municipal  Services."  Both  Papers  gave  rise 
to  an  interesting  discussion,  and  .'showed  that,  though  much 
has  been  done  in  these  fields  of  electrical  progress, 
much  yet  remains  which  could  well  be  done  for  the  good 
of  both  the  supplier  and  the  user  of  the  electric  service. 

The   Electric   Vehicle   versus   the    Horse. 

The  latter  of  these  conditions  applies  more  particularly 
to  the  electric  vehicle  than  does  the  former.  The  electric 
vehicle  is  an  application  of  electricity  to  which  much  lip- 
service  is  given.  It  is  generally  agreed  that  for  many 
classes  of  municipal  work,  such  as  refuse  collection,  it  can 
be  used  with  advantage,  and  experience  confirms  this  view. 
But  there  the  matter  too  often  ends.  For,  as  !Mr.  Aytox 
truly  said,  one  of  the  greatest  drawbacks  to  the  successful 
use  of  electric  vehicles  is  apathy — apathy  which  results  in 
the  supply  department  losing  a  valuable  consumer  and  the 
Corporation  (and,  we  might  add,  the  public  generally)  the 
economy  of  the  electric  vehicle.  This  should  certainly  be 
altered.  And,  in  spite  of  certain  arguments  to  the  con- 
trary, we  feel  that  it  can  best  be  altered  by  more  enterprise 
in  the  granting  of  charging  facilities  by  electricity  supply 
authorities,  and,  next,  by  careful  attention  to  design  and 
production  by  the  manufacturers.  The  first  is  a  matter  of 
propaganda,  which,  as  was  pointed  out  in  the  course  of 
the  discus.'sion,  might  well  be  taken  up  by  the  Electric 
Vehicle  Committee.  The  latter  is  a  matter  to  which  we 
have  no  doubt  manufacturers  are  giving  their  close 
attention.  Besides  the  usual  directions,  propaganda 
might  also  be  turned  to  one  specific  point — the  essential 
advantage  of  using  the  electric  vehicle  to  replace  the  horse. 
The  horse — unfortunate  animal — is  obsolete,  expenslye 
and  inefficient.  Moreover,  it  is  not  only  inefficient  in 
itself,  but  is  a  cause  of  inefficiency  in  others  at  a  time  when 
labour  coats  are  high.  To  the  humane,  the  continued 
♦-mploynient  of  the  horse  in  streets  crowded  with  motor 
vehicles   is    a    distressing    anachronism    unworthy    of    our 


Cheap   Power   in   Municipal   Services. 

Me.  Watson's  Paper  throws  an  interesting  light  on  a 
bye-way  of  municipal  electricity  supply.  How  far  can — 
and  sliould — municipal  departments  go  in  taking  in  each 
other's  washing  ?  In  other  words,  how  far  can  the 
electricity  department  help  the  other  municipal  depart- 
ments, such  as  the  sewage,  refuse  disposal,  and  even  the 
gas  departments,  by  the  supply  of  cheap  power  ?  The 
answer  is  that  they  can  help  a  great  deal,  especially  on 
long  hour  loads.  It  is  an  ans^ver  that  is  not  unexpected, 
and,  in  fact,  is  the  result  of  experience  in  industry 
generally.  But  though,  as  Mr.  Watson  is  able  to  show, 
electricity  is  being  used  to  a  large  extent  for  all  these  pur- 
poses, there  are  still  cases  where  it  might  well  be  applied 
with  economical  results.  Departmental  jealousy  in  these 
days  of  high  labour  costs  and  short  hours  should  not  be 
allowed  to  stand  in  the  way  of  still  further  conversions. 
Incidentally,  we  are  glad  to  see,  by  Mr.  Watson's  statistics, 
that  good  progress  is  being  made  with  the  employment  of 
electricity  in  housing  schemes,  and  to  hear  that  there  is 
a  general  determination,  by  means  of  attractive  tariffs,  to 
increase  the  use  of  current  for  domestic  purposes. 

Liability   for   Damage   to   Telephone   Cables. 

We  report  in  another  column  an  im])ortant  judgment  on 
the  question  of  the  liability  for  damage  caused  to  telephone 
cables  by  leakage  from  an  electricity  saipply  system.  It 
appears  that  certain  telephone  cables  were  laid  in 
Liverpool  in  1903,  when  there  were  no  electric  light  mains 
in  the  subway,  but  the  Corporation  claimed  that  in  virtue 
of  a  clause  in  an  agreement  made  in  1896  with  the 
National  Telephone  Company,  tliey  were  exonerated  from 
liability  to  pay  damages  for  nuisance  causing  loss  to  the 
Company  or  their  successor  in  title,  the  Postmaster- 
General.  The  County  Court  judge  held  that  the  Postmaster- 
General  was  bound  by  the  terms  of  the  agreement  in 
question,  and  that,  as  there  was  also  negligence  in  laying 
the  telephone  cable,  he  mu.st  be  held  responsible  for  the 
consequences  of  that  negligent  act. 

Damage   Caused    by   Nuisance. 

On  appeal,  a  Divisional  Court  ha«  now  held  that  the 
Postmaster-General  is  not  bound  by  an  agreement  to  which 
he  was  not  a  jiarty,  and  which  came  to  an  end  by  the 
effluxion  of  time  when  the  Company's  licence  ended  on  the 
transference  of  their  property.  Further,  the  Court  was  of 
opinion  that  the  damage  was  caused  by  the  nuisance  com- 
mitted by  the  Corporation  in  laying  their  electric  light 
mains  in  close  proximity  to  the  telephone  cables  and,  there- 
fore, they  were  held  liable  for  the  agreed  amount  of  the 
damage  caused — a  sum  of  about  £40.  There  is  a 
prospect  of  a  further  appeal  as  to  who  is  to  pay  this  small 
sum.  The  costs  already  incurred  must  be  several  times 
the  amount  involved,  and  we  hope  that  the  parties  will 
settle  the  matter  amicably,  and  so  avoid  the  further 
expenditure  of  ])ublic  money  in  discovering  whether  the 
liability  is  caused  by  the  negligence  of  the  one  or  the 
nuisance  of  the  other. 

Electric  Traction   in   India. 

The  rapid  expansion  of  some  of  the  leading  cities  in 
India  has  brought  about  such  a  congestion  of  traffic  con- 
ditions  that    recourse   is  naturally   being   had   to   electric 
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traction  ou  their  suburbaji  Hues  in  order  to  obtain  the 
desiied  relief.  For  instance,  we  learn  from  the  "  Railway 
Gazette  "  that,  despite  the  quadrupling  of  the  Great 
Indian  Peninsula  Railway  Company's  system  between 
Bombay  and  fvalyan,  a  digtanoe  of  thirty-two  miles,  it  was 
found  steam  locomotive  conditions  would  not  pennit  of  the 
desired  increase  in  the  number  of  trains  running  into  and 
out  of  Bombay.  It  has,  therefore,  been  decided  to 
electrify  the  whole  of  the  Company's  Bombay  suburban 
services.  Though  the'  electrification  plans  have  had  to  be 
modified  in  view  of  the  financial  situation,  they  provide  for 
the  use  of  electric  traction  ou  the  Bombay-KaJyan  four- 
track  main  line  and  on  the  Harbour  branch,  and  also  for 
the  constiiiction  of  a  new  overhead  railway  from  the  . 
Victoria  tenninus  to  Reay-road,  with  the  remodelling  of 
the  Victoria  terminal  station.  It  is  probable  that  the 
necessary  electrical  energy  will  be  supplied  by  the  Andra 
Valley  Power  Supply  Company,  an  associate  of  the  Tata 
Hydro-Electrio  Power  Supply  Company,  which  will  shortly 
be  in  a  position  to  supply  about  250  000  h.p.  in  Bombay 
from  its  hydro-electric  plant  in  the  Western  "Ghats,  about 
fifty-five  miles  away. 

Scope   of  Proposals. 

The  work  of  electrification,  which  is  to  be  on  thei  direct 
cuiTent  system  at'  1  500  V,  will  be  carried  out  in  three 
stages,  viz.,  the  Victoria  termiuus-Kurla  section,  the  line 
from  Kurla  to  Thana,  and,  finally,  the  Thana  to  Kalyan 
section.  On  th,e  opening  of  the  Victoria  terminus-Kurla 
line  the  total  hourly  maximum  load  is  estimated  at 
6  650  kW,  which  will  be  divided  between  the  Bombay  and 
Kurla  sub-stations.  On  the  opening  of  the  electrical 
working  on  the  second  section,  from  Kurla  to  Thana,  the 
third  sub-station  will  be  brought  into  use,  when  the  esti- 
mated annual  consumption  will  increase  from  16  900  000 
to  29  000  000  kW.  On  .the  completion  of  the  scheme,  the 
total  hourly  demand  will  reach  1 1  600  kW,  and  the 
annual  consumption  36  000  000  units.  It  is  calculated 
that  on  the  first  electrified  section  a  trainj  mileage  of 
2  000  000  will  have  to  be  worked — ^a  sei-vice  as  heavy  as  on 
any  electric  line  in  existence,  and  that  within  ten  years  of 
the  change  from  steam  to  electric  working  the  hourly 
maximum  demand  will  be  25  000  kW.  It  will  thus  be 
^en  that  the  Company  has  undertaken  an  important 
scheme  of  improvements  which  miist  have  far-reaching 
results,  including  the  electrification  of  other  sections  of  the 
Company's  system.  Other  suburban  lines,  such  as  those  in 
Calcutta  and  Madras,  will  no  dovibt  have  to  be  similarly 
converted  in  order  to  relieve  existing  congestion. 

The  Collection  of  Water  Power  Data. 

One  point  in  the  final  Report  of  the  Water  Power  Com- 
mittee of  the  Conjoint  Board  of  Scientific  Societies,  with 
which  we  deal  on  another  page  of  this  issue,  that  needs 
stressing,  is  the  recommendation  that  whether  we  use  the 
water  power  available  in  the  Empire  or  not  steps  should  be 
immediately  taken  to  collect  such  data  as  records  of  river 
flow,  flood  discharge,  minimum  low-water  conditions  and 
rainfall  over  a  considerable  period.  To  do  this  the  Com- 
mittee suggest  the  formation  of  a  Board  on  the  lines  of  the 
Imperial  ilineral  Resources  Bureau,  which  would  make  a 
thorough  study  of  methods  of  securing  and  recording  water- 
power  data  and  ensure  that  this  data  is  collated  in  a 
uniform  manner.  The  information  so  obtained  would  be 
kept  in  London  so  that  information  on  the  water-power 
resources  of  all  parts  of  the  Empire  would  be  available  in 
a    central    position.     This    is    a    suggestion    to    which    no 


exception   will    be   taken,    and    we   hope   that   it   will    be 
converted  into  fact  without  delay. 

The   Plaint   of   the   Telephone   User. 

The  "  telephone  shooting  "  season  has  commenced,  but 
we  fear  the  sport  wUl  not  be  so  good  as  usual,  though  our 
daily  contemporaries  are  doing  their  best.  This  time  there 
are  no  lurid  tales  of  wrong  numbers  and  much-delayed  trunk 
calls,  but  simply  a  long-drawn-out  variation  on  the  theme 
that  the  increased  charges  have  caused  the  quarterly  bills 
to  swell.  We  are  often  told  that  financiers  and  hard- 
headed  business  men  are  extraordinarily  simple  in  private 
life,  and  now  we  have  an  illustration  of  it.  But  surely 
Sir  Vansittart  Bowater  and  the  other  correspondents  of 
the  "  Times  "  are  carrying  simplicity  a  little  too  far  in 
expecting  the  result  would  be  anything  else.  It  has  also 
been  discovered  by  certain  ingenious  arithmeticians,  who 
have  been  given  publicity  in  our  contemporaries,  that  the 
fewer  calls  that  are  made  the  greater  the  cost  per  call. 
But  this  peculiar  state  of  affairs  applies  to  any  two  rate 
tariff,  and  can  only  be  remedied  by  making  more  calls. 

Simple  Arithmetic. 

It  may  be  noted  for  their  infonnation  that  the  sale  of 
telephone  service  cannot  be  compared  to^  the  sale  of,  say, 
cigars.  Certain  facilities  are  provided  for  a  certain  rent, 
which  is  designed  to  cover  certain  expenses  which  are 
incurred,  whether  the  telephone  is  used  or  not;  so  that, 
while  it  is  quite  pennissible  to  lump  the  fixed  and  i-unning 
charges  together,  divide  the  sum  by  the  total  number 
of  calls  made  and  produce  the  result  as  the  cost  per  call, 
this  does  not  tell  the  whole  truth.  For  instance,  it  leaves 
out  of  consideration  altogether  the  incoming  calls,  not  to 
speak  of  the  cost  of  facilities  provided — a  fact  to  which 
attention  ha,s  been  duly  called  by  the  Post  Office  authorities 
and  upon  which  scorn  has  been  duly  poured  by  the  "  Times." 
This  is  all  so  elementary  that  we  feel  apologetic  for  criti- 
cising it.  Yet  the  public  are  taken  in  by  such  arguments, 
and  the  only  result  is  that'  the  telephone  sei-vice  suffers 
rather  than  improves.  We  agree  that  the  rates  are  high, 
and  we  hope  it  will  not  be  long  before  it  is  found  possible 
to  reduce  them,  but  the  reduction  can  only  be  economically 
justified  wheii  the  system  is  developed  to  tlie  greatest 
possible  extent.  There  are  certain  other  criticisms  of  the 
Department  of  a  character  to  which  attention  was  called  in 
our  correspondence  columns  last  week,  which  have  more 
basis  in  reason  and  to  which  those  concenied  might  well  pay 
more  attention.  But,  allowing  for  the  fact  that  the  Post 
Office,  like  every  public  body,  suffers  for  not  being  obliged 
to  make  a  profit,  its  trading  operations  are  not  so  inefficient 
as  are  popularly  supposed.  At  any  rate,  we  suggest  our 
contemporaries  might  criticise  something  else.  What 
about  the  railway  company  that  charged  for  a  can  of  bait 
on  the  ground  that  it  was  not  personal  luggage  ? 

Machinery  for   Floating   Docks. 

A  PAPER  read  by  Dr.  E.  H.  Salmon  before  a  recent 
meeting  of  the  Institution  of  Mechanical  Engineers  contains 
some  interesting  data  on  machinery  used  in  floating  docks. 
This  machinery  includes  pumps,  control  gear,  auxiliary 
machinery  and  berthing  gear.  In  a  large  dock  some 
60  000  tons  of  water  may  have  to  be  removed  from  an 
area  of  11  000  sq.  ft. — an  operation  that  calls  for  ten 
pumps  of  an  aggregate  of  200  h.p.  Some  of  the  devices 
adopted  to  enable  a  portion  of  the  water  to  be  run  off 
without  passing  through  the  pumps  are  highly  interesting, 
and  as  much  as  20  to  25  per  cent,  of  the  whole  may  be 
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so  treated.  There  is,  however,  the  drawback  that  if  less, 
work  is  done  in  raising  the  dock  a  corresponding  smaller 
amount  of  work  is  stored  up  for  the  subsequent  sinking 
operation,  and,  in  general,  a  dock  with  air  chambers  sinks 
more  slowly.  Electricity,  when  available,  can  be  con- 
veniently applied  to  pumping  operations.  With  a  modern 
centrifugal  pump  a  constant  speed  motor  is  quite 
practicable,  and  the  three-phase  and  shunt  wound  d.c. 
types  of  motor  have  been  recently  employed.  In  general, 
the  current  is  generated  on  shore  and  led  out  by  a  suitable 
cable.  But  in  some  docks — for  initance,  in  a  Black  Sea 
dock  of  30  000  tons  lifting  power — the  current  i.s  generated 
on  board  by  two  310  kVA  three-phase  turbo-alternators. 
Yet  another  plan  is  to  generate  the  power  on  a  floating 
supply  station,  and  carry  it  to  the  dock  by  cable. 
Auxiliary  and  berthing  machinery  may  also  be  electrical. 
It  is  convenient  to  adopt  electric  lighting,  and  compact 
forms  of  electric  capstan.s,  forming  the  most  important 
items  iu  berthing  gear,  are  also  available.  The  usual 
arguments  in  favour  of  electric  working  are  also  applicable 
in  this  interesting  case. 

Two   Policies— and   Probable   Results. 

It  is  obvious,  from  the  current  isvsue  of  the  "  .Journal  " 
of  the  Society  of  Technical  Engineers,  that  the  jwlicy  of 
the  Society,  to  which  we  referred  some  weeks  ago,  has  had 
a  "  good  Press."  It  will  be  remembered  that  the  funda- 
mental plank  in  this  policy  is  the  steering  of  a  middle 
course  between  the  aims  of  the  Trades  Unions  on  the  one 
hand  and  the  aims  of  the  employers'  organisations  on  the 
other.  We  may  reiterate  that,  in  our  opinion,  this  is  the 
only  safe  course  for  a  society  whose  object  is  to  represent 
the  salaried  classes  to  take,  and  that  the  more  widely  this 
example  is  followed  the  better.  We  are,  therefore,  sorry 
to  see  a  tendency  on  the  part  of  the  Electrical  Power 
Engineers'  Association  to  move  in  another  direction.  The 
point  has  arisen  on  the  question  whether  the  E.P.E.A. 
should  include  industrial  members  within  its  ranks? 
These  members  are  really  the  pr6sei-\'e  of  the  Society  of 
Technical  Engineers,  but  (so  we  are  given  to  understand 
from  "  The  Electrical  Power  Engineer  ")  the  latter  body 
has  done  little  or  nothing  to  help  them  and  dissatisfaction 
is  the  result.  Now,  it  may  be  agreed,  that  members  of 
both  bodies  have  suffered  and  are  suffering  from  injustices. 
The  E.P.E.A.  has  succeeded,  to  some  extent,  in  redressing 
these  injustices  by  the  liberal  use  of  the  big  stick,  but  it 
may  be  doubted  whether  in  so  doing  it  has  added  to  it.s 
reputation.  At  any  rate,  it  has  alienated  many  from  its 
ranks.  The  Society  of  Technical  Engineers  has,  it  is 
admitted,  done  little  up  to  the  present  but  establish  its 
reputation.  And  in  these  days  that  is  something  worth 
doing. 

Tramways   and   Buses -A   Little   Doubt. 

The  praiseworthy  attempt  of  the  London  County  Council 
to  increase  the  revenue  of  their  tramway  undertaking  by 
reducing  the  fares  has  been  followed  by  a  similar  downward 
movement  in  the  fares  of  the  General  Omnibus  Company. 
This  gives  one  furiously  to  think.  Is  this  merely  an 
exam})l6  of  imitative  suicide,  or  have  both  tram  and  bus 
fares  been  tw  high  in  the  past?  The  former  can  hardly 
be  the  true  explanation,  for,  as  is  well  known,  the  profits 
of  the  bus  portion  of  the  TrafTic  Combine  have  been  helping 
to  liquidate  the  losses  on  the  tube  railways,  while  the 
lattor  explanation,  in  the  case  of  the  tramways,  at  any 
rate,  will  hardly  hold  water.  It  is  significant,  moreover, 
that  the  reduction  in  bvis  fares  ha.s  only  taken  place  on 


routes  where  there  is  tramway  competition,  and  where, 
indeed,  the  fares  have  never  been  increased  to  the  same 
extent  as  on  the  non-competitive  routes.  It  really  looks, 
after  all,  as  if  it  is  one  of  those  cases  where  competition  is 
of  assistance  in  benefiting  tJie  public.  Incidentally,  there 
is  every  reason  to  believe  it  will  benefit  both  the  tramway 
and  omnibus  undertakings. 

Reparation  and  Taxation. 

The  Federation  of  British  Industries,  in  tie  person  of 
their  Special  Committee  on  German  Reparations,  seem  to 
have  reached  the  second  stage  only  in  that  cycle  of 
emotions  which,  as  we  mentioned  la.st  week,  is  generated  by 
Sir  Henry  Strakosch's  proposals  that  Germany  should  pay 
her  indemnity  by  supplying  us  with  electrical  and  other 
goods  free  of  charge.  We  hope  that  it  will  not  be  long 
before  they  pass  to  the  third  stage,  and  that  these  ill- 
oonceived  ideas,  whatever  their  parentage,  will  be  given  a 
much-needed  interment.  That  this  interment  should 
speedily  take  place  is  not  only  necessary  for  the  ultimate 
good,  and  the  present  peace  of  mind,  of  the  British  electricaJ 
industry,  but  to  save  the  Federation  of  British  Industries, 
who  already  seem  as  a  body  more  than  a  little  doubtful 
about  the  proposals  of  their  committee,  from  the 
charge  of  inconsistency  which  might  otherwise  be  levelled 
against  them. 

The    F.B.I.'s   Attitude   in    1918— 

That  this  charge,  if  made,  cannot  altogether  be  denied 
is  evident  from  a  comparison  of  the  attitude  of.  the 
Federation  on  the  reparations  question  in  December,  1918, 
and  at  the  present  day.  In  1918  the  Federation's  opinion, 
as  enunciatetl  by  the  President,  Sir  Vincent  C.\illard,  was 
that  the  cost  of  the  war  and  of  such  post-war  reforms  a.s 
housing,  increased  wages  and  reduced  hours  of  labour 
should  be  borne  by  "  those  nations  solely  responsible  for 
the  war."  If,  Sir  Vincent  stated,  the  enemy  Powers  were 
unable  to  meet  this  debt  by  an  immediate  capital  pay- 
ment, its  collection  would  have  to  extend  over  a  consider- 
able i)eriod,  and  it  would  then  be  necessary  to  safeguard 
such  payments  by  placing  specific  revenues  at  the  disposal 
of  an  inter-Allied  Commission.  Payment  in  kind,  Sir 
Vincent  continued  (and  this  is  important),  either  by  raw 
materials  or  in  the  form  of  replacement  of  property,  should 
only  be  permitted  under  safeguards  which  would  effectually 
prevent  any  possible  injury  to  the  development  of  industi-y 
and  employment  iu  the  Allied  countries.  The  [inter- 
Allied]  Commission  should  be  empowered  to  refuse  any 
manufactured  articles  which  could  be  supplied  by  Allied 
countries. 

—And   in    1921. 

In  19'21  the  view  of  the  Federation,  as  dLsclosed 
by  the  Reparations  Committee  and  to  some  extent 
confirmed  by  the  discussion  which  followed  the  annual 
general  meeting  last  week,  is  that  the  reparation 
scheme  in  its  present  form  is  incapable  of  fulfilment. 
More,  to  attempt  to  fulfil  it  would  lead  to  the  collapse  of 
Germany  and  end  in  our  getting  nothing.  Some  modifica- 
tion in  the  present  sy.st«m  of  payment  is,  therefore, 
neces.sary,  and  as  payment  cannot  take  place  in  cash,  but 
must  take  place  either  in  goods  or  service,  it  is  of  the 
highe.st  importance  that  the  character  and  amount  of  goods 
should  be  adjusted  to  ensure  the  develojjment  of  the  Allied 
industry.  This  adjustment,  the  Committee  consider,  can 
best  be  effected  by  making  German  industrial  enterprises, 
real  property-holders  and  such  undertakings  as  railways 
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and  canals,  create  special  preference  shares  or  first  charges, 
which  will  be  handed  over  to  the  Allied  Governments  for 
disposal  among  individuals.  In  tliis  way  not  oiily  would 
existing  private  debts  be  met,  but  the  annual  payment  on 
the  reparation  account  would  bei  automatically  adjusted 
according  to  the  capacity  to  pay,  a  penuaneut  obligation 
would  be  erected  on  good  security  and  a  measure  of  control 
over  Gennan  industries  would  be  obtained. 

German  Co-operation  Demanded. 
Further,  the  Committee  recommend  a  stricter  regulation 
of  the  classes  of  goods  exported  by  Germany  so  as  to  avoid, 
as  far  as  possible,  injury  to  Allied  industries.  This,  we 
agree,  is  most  essential,  but  it  is  a  little  contradictory  of 
their  other  proposals  and  of  their  benison  on  a  scheme 
which  has  a  distinct  family  likeness  to  that  of  Sir  Henry 
Strakosch.  Finally,  they  consider  that  an  endeavour 
should  be  made  to  enlist,  the  assistance  of  Gennan 
financial  and  industrial  interests  in  carrying  out.  the  scheme. 
This,  we  fear,  is  idealism  unadulterated. 
A  Menace  to  Industry. 
Now  we  might  argue  against  these  proposals  on  the  sole 
ground  of  inconsistency.  But  we  have  no  desire  to  do  that, 
for  these  new  recommendations  are  so  wide  and  far- 
reaching  that  the  data  on  which  they  are  founded,  and  the 
results  which  are  likely  to  arise  from  their  adoption,  deserve 
careful  consideration  for  their  own  saJ^es  and  for  the 
future  good  of  British  industry.  In  connection  with  Sir 
Henry  Strakosch 's  proposals,  we  have  already  expressed 
our  opinion  on  both  these  points,  and  tlie  arguments  of 
Sir  Peter  Hylands  put  fonvard  at  the  meeting  to  which 
we  have  referred — arguments  which,  we  are  told,  are  his 
own  alone,  and  not,  we  are  glad  to  learn,  either  the  Federa- 
tion's or  the  Reparation  Committee's,  do  not  i-econcile  us 
any  more  closely  to  the  scheme  as  it  stands.  The  Strakosch 
plan  is  a  real  danger  to  the  electrical  industry,  and  is  in 
a  greater  or  less  degree  a"  menace  to  the  industries  with 
which  the  electrical  industry  is  more  or  less  closely  con- 
nectetl.  So  great  a  menace  is  it  that  we  have  thought  its 
character  would  have  been  universally  evident  to  British 
manufacturers,  yet  we  find  Sir  Peter  Rylands  suggesting 
that  Germany  should  build  "  super-power  "  stations  for  us 
because  at  present  there  is  no  chance  of  our  being  able  to 
build  them  for  ourselves  on  account  of  the  cost.  The  argu- 
ment, however,  is  of  very  much  wider  application,  and  it 
may  well  be  asked,  except  as  a  set-off  to  the  reparations 
debt,  what  the  good  of  numerous  German  designed  and 
erected  super-power  stations  would  be  to  Britain  if  we 
allow  the  German  to  supply  us  with  products  that  we 
cannot  for  the  moment  obtain  for  ourselves?  Our 
industries  would,  in  fact,  be  so  undermined  that  we  should 
not  require  more  than  a  very  small  quantity  of  electricity 
to  keep  them  going.  Our  technical  knowledge  and  the 
enterprise  of  our  engineers  would  not  be  requii-ed ;  our 
skilled  workmen  would  be  reduced  to  labourers.  We  should 
become  helots  rather  than  brain  workers  at  a  time 
when  it  is  necessary  that  all  our  skill  should  be  developed. 
This  would  be  the  ultimate  and  speedy  result  of  the 
Rylands-Strakosch  proposals.  If  super-power  stations 
must  be  erected  and  railways  electrified,  they  should  be 
erected  and  electrified  in  Gennany  with  Gennan  capital  and 
the  revenue  from  them  handed  over  to  us. 
One  Way  Out. 
It  is  perhaps  no  part  of  our  duty  to  sail  the  troubled 
waters  of  high  finance  and  suggest  methods  of  obtaining 
reparations  from  Germany  which  shall  not  at  the  same 
time  ruin   our  own  industries.     But  a  sentence  in   some 


remarks  made  by  Mr.  Godfrey  Isaacs,  in  the  discussion  on 
the  proposals  we  have  just  outlined,  do,  we  think,  give 
an  indication  of  one  solution.  The  German  people,  Mr. 
Isaacs  said,  although  they  lost  the  war,  were  not  paying 
for  it  .  .  .  and  only  when  every  man  in  Germany  was 
paying  a  proper  share  of  taxation  for  the  payment  of 
indemnities  and  reparations  would  the  exchange  improve 
and  conditions  move  towards  normal.  To  require  that 
Germany  should  increase  her  taxation  seems  to  us  to  offer 
better  chances  of  obtaining  reparation  and  a  greater  chance 
of  stabilising  the  exchange  and  preventing  undercutting 
than  payment  in  kind  can  ever  do. 

Reduction  in  Taxation  Essential. 
At  the  same  time,  British  inclustiy  can  in  veiy  great 
measure  be  assisted  by  a  reduction  in  our  own  rate  of 
taxation,  and  we  are  glad  to  see  that  this  point  wa,s  insisted 
upon  by  Sir  Peter  Rylands  and  in  a  statement  made  by 
the  new  President  of  the  Federation,  Colonel  O.  C. 
Armstrong,  to  "  The  Times."  Only  last  week  we  called 
attention  in  these  columns  to  the  drag  on  progress  that  our 
])re&ent  imposts  were  causing.  Since  then  we  have  had  an 
opportunity  of  learning  from  many  sources  that  the  electri- 
cal industry  is,  in  particular,  ."suffering  from  this  obstacle  to 
development.  The  exploitation  of  foreign  business  par- 
ticularl)'-  is  prevented,  but  confidence  in  the  extension  of 
credit  in  future  is  also  undermined,  orders  are  reduced 
owing  to  financial  stringency,  reserves  are  depleted  and 
remain  unfed,  and  fresh  capitaJ  for  development  is 
becoming  increasingly  difficult  to  obtain.  It  is  no  wonder, 
then,  that  the  cost  of  raw  materials  and  finished  equipment 
remains  high  and  that  tlic  price  of  electricity  shows  no  signs 
of  falling.  It  would  be  extraordinaiy  were  it'  otherwise,  buti 
this  state  of  affairs  will  be  more  quickly  relieved  by 
reducing  our  own  taxation  than  by  allowing  Germany  to 
supply  us  with  goods. 

The    Coat   and    the    Cloth. 

It  has  been  represented  to  us  that  we  must,  expect  high 
taxation,  as  the  war  costs  must  be  met  in  some  fashion  or 
other.  We  agree.  But  an  appreciable  proportion  of  the 
country's  present  revenue  goes  not  in  meeting  war  costs,  but 
in  maintaining  inflated  Government  departments  and  in 
financing  schemes  of  social  amelioration  which,  however 
attractive  they  may  be  in  theory,  cannot  bei  afforded  in 
these  days  of  stringency.  It  is  tliat  kind  of  expenditure 
which  must  be  cut  off,  so  that  the  cost,  of  administering 
the  country  can  be  reduced  to  a  minimum.  This  will  only 
be  done  by  increasing  pressure,  by  watching  and  acting 
rather  tlian  by  grambling  and  paying.  We  are  glad  to  learn 
that  the  Federation  of  British  Industries  have  not  yet 
approved  the  proposals  of  their  Committee,  and  have  not 
yet  had  an  opportunity  of  discussing  Sir  P.  Rylands' 
application  of  its  principles  to  the  electrical  industry.  We 
hope  that  further  thought  will  lead  to  a  reconsideration 
and  the  production  of  some  scheme  which,  while  extorting 
a  just  tribute  from  Germany,  will  not  harm  our  own 
industries. 

We  note  t.hat  Colonel  Armstrong,  in  his  attempt  to  calm 
the  storm  which  has  arisen  on  the  Rylands-Strakosch  pro- 
posals, ascribes  the  present  condition  of  trade  to  a  want  of 
confidence  in  the  future.  Confidence,  in  the  «lectricaJ 
industry,  at  any  rate,  is  not  likely  to  be  restored  while  such 
ill-conceived  plans  as  those  which  we  have  just  been 
criticising  continue  to  be  put  forward  by  our  commercial 
magnates.  We  are  told  that  in  making  these  suggestions 
Sir  Peter  Rylands  was  only  searching  for  striking 
examples  to  illustrate  his  meaning.  He  has  certainly 
suicceeded  in  doing  that. 
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A    RESEARCH    ON    INSULATING    OILS. 

The    Best    Form   of  Spark   Gap   for   Electric   Strength    (Breakdown    Voltage)   Tests. 


By     E.     B.     WKDMORF. 


The  problem  of  the  best  form  of  spark  gap  for  hveak- 
down  voltage  tests  is  one  of  those  arising  out  of  researches 
initiated  by  the  Institution  of  Electrical  Engineers  which 
have  been  tiansf erred  to  the  Electrical  Research  Associa- 
tion, and,  owing  to  the  importance  and  immediate  value  of 
the  results  obtained,  it  has  been  decided  to  make  some  of 
these  public  in  advance  of  other  infoi-mation. 

These  reeulls  lead  to  the  conclusion  that  spherical  elec- 
trodes should  be  employed,  and  it  is  recommended  that  they 
should  be  05  in.  in  diameter  and  spaced  0  15  in.  apart. 
Such  electrodes  prove  to  be  very  sensitive  to  the  presence  of 
contaminating  particles  of  moisture  and  fibrous  and  other 
material.  The  use  of  spherical  electrodes  admits  of  an 
accurate  calculation  of  the  maximum  stress  to  which  the 
oil  is  subjected. 

Ttto    Facts   of   Importance. 

The  Association  is  indebted  to  Mr.  A.  R.  Everest  and 
the  British  Thomson-Houston  Company,  Ltd.,  for  a 
valuable  contribution  to  this  subject,  contained  in  a 
report  summarised  below,  which  establishes  two  facta  of  the 
first  importance : 

(1)  That  the  different  forms  of  electrodes  show  widely  different 


Fw  1.— Electrodes  Used  in  Present  Investioation. 

degrees  of  sensitiveness  to  the  presence  of  contaminating  matter. 
The  uniformity  of  results  obtained  by  the  use  of  a  needle-point 
electrode  is  proved  to  be  due  to  want  of  sensilivene.ss  of  such  an 
electrode  to  the  presence  of  contaminating  matter,  and  therefore 
indicates  the  unsuitability  of  this  type  of  electrode  for  the  purpose 
in  question. 

"  Communicated  by  the  British  Electrical  and   Allied   Research 
Association. 


(2)  That  the  relationship  between  the  test  results  obtained  with 
different  kinds  of  electrodes  cannot  be  expressed  by  fixed  ratios, 
because  the  results  are  de|)«ndent  upon  the  quality  of  oil  tested,  with 
special  reference  to  the  amount  of  contaminating  matter  it  contains. 

Spark  Gaps  for  Testinji  the  Electric  Strength  of  Insulating  Oils. 

As  regards  the  influence  of  the  form  and  dimensions  of 
spark  gaps  on  the  observed  breakdown  voltage  in  oils, 
various  types  and  settings  of  spark  gaps  are  in  use  for 
commercial    testing.     These   are    principally:     \    in.    discs 
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Fio.  2.— Curve  Prepared  by  the  G.E.C.  Co.  (U.S.A.)  showikq 

Difference  between  Standard  Oil  Tsstino  Gaps. 

Two   \  IN.  Discs  SET  0'2  IN.  Apart. 

Two    1    IN.   Discs   set  O'l  in.  Apart    for    a    Hiven   Coil. 

spaced  0  2  in.  apart,  1  in.  discs  spaced  0  1  in.  apai-t,  \  in. 
spheres  spaced  0  15  in.  apart,  needle  points  and  point  and 
disc.  It  was  desired  to  ascertain  the  relation  between  them 
and  the  relative  merits  of  each  type. 

Examination  of  the  Various  Results. 
Table  I.  shows  the  results  obtaiiietl  by  various  investiga- 
tors (including  the  present  investigation)  with  several 
different  types  of  electrodes,  and  in  each  case  with  a  gap 
setting  0  15  in.  The  tests,  the  results  of  which  are  given 
on  the  attached  curves,  are  arranged  in  the  order  of 
goodneas  of  the  oils  indicated  by  the  sphere-gap  tests. 

Table    I. — R.M.S.    Breakdown     Vaiues  with  a    Common    Gap  Letujlh 
015  in. 


i-in. 

4 -in. 

Needle 

Point    vv 

Investigator. 

Sl)heres. 
(Sap 

Discs. 
Gap 

Points. 
Gap 

Plate. 
Gap 

015  in. 

0-15  m. 

015  in. 

015  in. 

Tobey,  1910(1) 



_ 

18  000 

16  500 

Digby  &  Mellis,  1910  (2)    . . 

11  500 

— 

17  500 

11000 

Present  Investigations. 

20  000 

20  000 

22  000 

18  500 

-■Vmerican       National 

40  000 

29  000* 

— 

— 

E.  L.  Assn.  Transformer 

Standard  (3) 

Peck  (4)  .Speciallv  dried  and 

64  000 

siooot 

22  000 

— 

liltcred  oil 

Hirobe  (5)    Specially    dried 

92  000 

62  000 

— 

15  000 

and  filtered  oil. 



(1)  A.I.E.E.,  Vol.  XXIX.,  1910. 

(2)  I.E.E.,  Vol.  XLV.,  lUlO. 

(3)  Report  of  the  electrical  Apparatus  Committee,  National  Electric 

Light  Association,  June,   1017. 

(4)  G.  E.  Review,  August,  1915,  and  elsewhere. 

(5J  Electrical  Insulating  Properties  of  Transformer  Oil,  Report  No.  25 

'         of  the  third  section,  Electrotechnical  Laboratory-,  Tokio,  Japan. 

*  The  N.E.L.A.  (Ref.  3)  gives  40  000  V  with  i  in.  spheres  as  equal 
to  22  000  V  with  1  in.  discs  spaced  0-1  in.  apart.  "Other  determinations 
show  that  this  corresponds  to  29  000  V  with  1  in.  discs  spaced  0-15  in. 
apart. 

t  Peek  states  that  the  oil  gave  41  000  V  R.M.S.  tested  between  i  in. 
discs  spaced  02  in.  apart. 
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By  examiuation  of  the  above  figures  it  will  be  seeu  that 
the  effect  of  thoroughly  drying  and  filtering  the  oil  shows 
up  to  the  most  marked  extent  in  tests  with  sphere  gaps,  to 
a    somewhat   lesser    extent   with    discs,    whilst    tests    with 
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fibrous  dust,  the  following  precautions  were  taken  to 
remove  such  dust  left  on  the  electrodes  and  the  inside  of 
the  containing  vessel  after  cleaning  them  with  cotton 
cloths :    A  simall  quantity  of  oil  was  introduced  into  the 


,^ 

'        1 

y 

J^ 

-.Up. 

poj!^ 

^- 



"" 

^ 

r       wecjp- 

^ 

^ 

■^ 

„-^ 

^ 

^ 

^  ,  \.e.d\^^°^ 

ir" 

,^ 

^-" 

^/ 

^ 

i)>^ 

aj^ 

, — ' 

* 

A 

r^ 

-^ 

-A" 

^ 

Jf^ 

:^ 

^ 

^ 

^y 

/^ 

^ 

^ 

.^' 

7 

/, 

^ 

r<1 

y 

'5P^ 

A 

Y 

p 

0  Indicates  break-dotvn  voltage  between  !<2in  diam.  Spheres. 

X         y                 ■•              •<             >.        '/zin.    "      D/SC5. 

A         -                  ,.               „             .,       NeedJe  Points. 

A         ■•                  "              ..             '■        lin.diam.  Disc  8i  Needle  Point 



V 

</ 

/ 

^ 

^ 

r^' 

0-2 


015 
Gap  Length,  Inches 

Curves   showing   Oil   Spark-OJap  Test 


needle  points  or  point  and  plate  do  not  indicate  the  quality 
of  the  oil  as  regards  wetness  or  dirt. 

The  relative  values  of  results  obtained  with  different 
types  of  electrodes  on  a  particular  oil  depend,  therefore, 
upon  the  quality  of  the  oil  itself. 

The    Present    Investigation. 

The  present  investigation  was  initially  undertaken  to 
establish  a  basis  which  would  permit  the  correlation  of 
measurements  taken  with  different  types  of  spark  gaps  upon 
commercial  oils. 

The  conditions  were,  therefore,  arranged  to  secure  the 
following  features :  (a)  A  good  commercial  grade  of  oil ; 
(6)  neither  unduly  dry  nor  unduly  wet;  (c)  uniformity  in 
quality  throughout  the  tests;  (d)  precautions  to  avoid  false 
results  due  to  foreign  matter  on  the  spark  gaps  and  testing 
vessels;  and  (e)  tests  with  each  type  of  spark  gap  to  cover 
a  working  range  up  to  about  30  000  V. 

Oil  Tested. — The  oil  used  was  the  Vacuum  Company's 
Gargoyle  A.F.  iu  the  condition  as  received;  it  was  brought 
to  the  laboratory  in  two  5-gallon  steel  drums,  which  had 
been,  properly  cleaned,  dried  and  filled  from  one  large 
drum. 

The  Electrodes. — Ther  electrodes  used,  as  shown  in 
Fig.  1,  were  two  |  in.  spheres,  two  i  in.  discs, 
two  needle  points  and  a  needle  point  with  a  1  in. 
disc.  The  sphere  and  disc  electrodes  were  of  brass, 
mounted  on  brass  rods  tapped  with  a  No.  2  B.A.  thread. 
The  needle  point  electrodes  consisted  of  gramophone  needles 
("  His  Master's  Voice  ")  held  in  split  bra,ss  tubes.  These 
needles  proved  to  have  points  with  a  radius  of  00018  in. 
New  needles  were  fitted  after  each  breakdown,  except  in 
one  or  two  tests  with  the  0  05  in.  gap.  In  the  case  of  the 
spheres,  fresh  points  on  the  surfaces  were  brought 
opposite  each  other  after  half  the  total  number  of 
breakdowns  had  been  made.  The  lengths  of  the  gaps  were 
adjusted  to  hardened-steel  gap  gauges.  In  all  cases  the 
common  centre  line  of  the  electrode  was  horizontal. 

The  Containing  Vessel. — The  tests  were  made  in  a  small 
rectangular  glass  cell,  the  oil  being  1  iu.  above  the 
electrodes. 

Cleaning  the  Electrodes  and  Container. — The  dielectric 
properties  of  oil     being  much  affected  by  the  presence  of 


containing  vessel  and  the  gap  between  the  electrodes 
adjusted.  The  potential  of  one  of  the  electrodes  was  then 
raised  as  high  as  possible  without  causing  a  breakdown  iu 
the  oil  in  ordei  to  attract  the  dust  particles  to  the  electrodes 


Fig.  i. — CuRTEs  showinc*  Percentage  Deviations  of  Individual 
Readings  from  the  Mean. 

and  into  the  region  between  them  by  the  electro- 
static force.  After  about  a  quarter  of  a  minute  the  electric 
potential  was  removed,  the  electrodes  taken  out  and  washed 
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by  pouring  fre&h  oil  over  them,  and  the  oil  in  the  oontaining 
vessel  poured  away. 

This  process  of  collecting  and  removing  the  dust  particles 
was  repeated  two  or  three  times  after  the  cleaning  of  the 
electrodes  with  a  cotton  cloth,  after  which  from  20  to  25 
breakdown  tests  would  be  made  before  the  electrodes  were 
again  cleaned. 

Procedure  of  Test. 
The  R.M.S.  value  of  the  breakdown  voltage  was  recorded 
for  each  oil  sample,  and  only  one  breakdown  was  made 
with  a  sample.  The  mean  of  ten  such  readings  with  a 
particular  gap  length  was  taken  as  the  breakdown  voltage 
corresponding  to  that  gap  length.  The  voltage  at  which 
the  first  preliminary  spark  passed  in  each  sample  was  also 
observed  ;  with  the  two  needles  and  needle  disc  electrodes 


General    Deductions. 

Spheres  and  Discs. — Two  A  in.  discs  and  two  i  in.  spheres 
at  the  same  spacing  have  practically  equal  values  for  oil 
not  abnormally  dry  and  clean  and  within  the  range  of 
test  valucvs  generally  employed  in  commercially  checking  the 
quality  of  the  oil. 

As  indicated  in  Table  1.,  spheres  give  higher  values  than 
discs  for  oil  which  is  extremely  free  from  moisture  and  dirt. 

Ihitf-iufh  Discs  and  1  in.  Discs. — The  relation  between 
h  in.  discs  spaced  0-2  in.  and  1  in.  discs  spaced  01  in. 
apart  has  been  carefully  determined  by  the  General  Electric 
Company,  U.S.A.,  for  oil  in  oommercial  condition,  and  is 
shown  in  curve  Fig.  2. 

XeedJe  Points. — For  small  settings  (below  0  18  in.)  these 
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the  sparking  was  violent  and  almost  continuous  at 
potentials  just  below  the  breakdown  value. 
Results  of  the  Test. 
The  average  breakdown  values  are  shown  on  curves  in 
Fig.  3,  each  point  being  the  mean  of  ten  readings.  Both 
the  breakdown  and  preliminary  sparking  values  are  shown 
in  Table  II. 

Table  II.— {-Ji'fayt)    Vdlusa  Obscrvd  (R.M.S.). 
B.D.=  Breakdown.         P.Sp. —Preliminary  Sparkinf;. 


Spacing. 

1-in.  Spheres. 

^-in.  Discs. 

Needle  Points 

Point  &  Plate. 

B.D.      P.Sp. 

B.D. 

P.Sp. 

B.D. 

P.Sp. 

B.D.      P.Sp. 

0025  in. 

3  570     2  940 

— 

— 

— 

— 

8  430 

7  075 

0-05     „ 

5  712     4  354 

6  510 

4  680 

11950 

8  140 

12  250 

8  2.56 

0075  „ 

—     1     — 

8  9.50 

6  220 

— 

— 

— 

— 

0100  „ 

13  185     7  583 

14  500 

7  380 

17  760 

13  500 

15  980 

11810 

015     „ 

HI  530   11  140 

19  (WO 

11070 

22  090 

16  300 





0175  „ 

1     

. 

— 

— 



19  660 

14  680 

0-200  „ 

27  160 ;  15  340 

27  900 

22  080 

24  400 

18  7.50 

— 

— 

0-250  „ 

—     1     — 

—      1     — 

2G730 

20  390 

23  340 

17  360 

In  order  to  determine  the  errors  which  might  be  intro- 
duced by  burning  of  the  needle  points  by  spark  or  other- 
wise, a  special  test  was  made,  from  which  it  was  found 
that  the  burning  of  the  needle  point  by  arcing  does  not 
sensibly  affefct  the  result  so  long  as  the  spacing  is 
maintained. 


give  higher  values  than  discs  or  spheres  at  the  same  spacing. 
For  spacings  above  0  18  in.  the  results  with  needle  points 
are  seen  to  be  lower.  As  indicated  in  Table  I.,  tests  with 
needle  points  do  not  indicate  the  quality  of  the  oil  as 
regards  wetness  or  dirt. 

Point  find  Plate. — For  small  spacings  and  with  the  plane 
of  the  plate  vertical  these  give  results  very  similar  to 
needle  points.  Examination  of  numerous  records  shows 
that  results  in  general  depend  largely  upon  the  diameter 
of  the  plate  (particularly  with  other  than  small  spacings) 
and  also  upon  the  position  of  the  plane  of  the  plate,  i.e., 
whether  horizontal  or  vertical. 

Irrer/idariti/  of  liendimis. — Curves  in  Fig.  4  show  the  jier 
ceait.  deviations  of  the  individual  readings  from  the  mean 
of  each  set.  It  will  be  seen  that  with  oils  of  the  character 
tested  the  widest  deviations  occur  when  tested  with  spheres 
or  with  plates,  while  readings  witli  needle  points  (or  point 
and  plate)  are  much  more  uniform.  This  is  associated  with 
'the  fact  noted  above,  that  tests  with  needle  points  do  not 
indicate  the  presence  of  moisture  or  impurities. 

rrfliminar;/  Sparking. — The  observed  values  of  the  first 
preliminary  sparking  (P.Sp.)  are  shown  in  Table  II. 
When  testing  between  needle  points,  or  between  point  and 
disc  electrodes,  the  sparking  was  violent  and  almost 
continuous  at  potentials  just  below  breakdown  value. 
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The   Use  of   Electric  Vehicles   for   Municipal   Purposes.' 


By     F.     AYTON. 


In  spite  of  the  great  piogi-ess  made  in  the  last  seven  years  in 
convenient  electric  vehicle  design,  motor'  transjiort  work  in  this 
country  is  still  mainly  served  by  vehicles  driven  by  either  steam  or 
internal  combustion  engines.  This  may  be  due  partly  to  the  fact  that 
the  types  mentioned  were  in  possession  of  the  field  some  time  before 
the  modern  and  highlj-  efficient  electric  vehicle  appeared,  and  partly 
to  a  conservative  attitude,  lo  local  authorities,  who  are  now  faced 
with  the  insistent  need  for  economy,  the  use  of  electric  haulage 
services  should  specially  appeal.  In  general,  local  authorities 
obtain,  for  tlie  purchase  of  motor  transport  vehicles,  loans  from 
Government  Deiiartments  which  must  be  repaid  within  seven  years. 
Accordingly  anything  purchased  on  such  a  basis  should  comply 
with  the  following  requirements  : 

(a)  Its  assured  useful  life  should  be  at  least  equal  to  the  loan 
period,  and  obtained  without  abnormal  cost  for  upkeep  and  rejiairs. 

(6)  There  should  be  some  degi-ee  of  certainty  that,  apart  from 
wages,  the  cost  of  working  and  efficiency  will  not  greatly  vary  during 
the  useful  life. 

Requirement  (a)  is  met  only  in  two  types  of  vehicle,  i.e..  those 
driven  by  steam  and  electricity.  The  electric  has  an  assured  life, 
in  ordinary  usage,  of  at  least  ten  years.  There  are  in  this  country 
many  electric  vehicles  still  running  efficiently  which  were  put  into 
service  seven  years  ago,  and  the  author  quotes  confirmatory 
expeiience  in  America.  Thus  Mr.  La  Schum,  of  the  American 
Railway  Express  Company,  reports  a  period  of  useful  service  of 
eleven  years,  and  believes  that  modern  vehicles  could  be  operated 
econorcJcally  for  twenty  years. 

As  regards  condition  (h)  the  electric  veliicle  draws  its  power 
from  the  public  electricity  supply  .system.  Before  the  war  charges 
for  electrical  energy  for  power  showed  a  steady  downward  trend. 
The  advance  during  the  war  has  been  much  less  than  for  many  other 
commodities,  and  before  long  a  diminution  in  cost  should  again 
become  feasible.  On  the  other  hand,  internal  combustion  engines 
depend  on  an  imported  commodity,  petrol.  There  is  reason  to 
think  that  in  the  near  future  there  may  be  a  world-fldde  petrol 
famine  and  gi'eatly  increased  prices.  In  any  case,  the  cost  is  liable 
to  great  variation  and  the  future  is  uncertain. 

Cleanliness   and    Reliability. 

Another  advantage  of  the  electric  vehicle  is  that  it  is  clean  and 
odourless.  In  reliability  it  takes  first  place.  In  this  connection 
favourable  experiences  in  Wolverhampton  and  Willesden  are  quoted. 
Jlr.  La  Schum  reports  that  his  company  find  it  feasible  to  oi^erate 
electric  vehicles  for  28D  and  even  3(.iO  days  in  the  year.  Moreover 
electric  vehicles  are  much  less  affected  by  severe  cold  and  weather 
conditions.  Thus  it'was  recorded  in  the  "  Buffalo  Times  "  of  Feb.  29, 
1920,  that,  whereas  75  per  cent,  of  petrol  cars  were  left  in  the  garages 
during  severe  weather,  not  one  electric  car  in  fifty  was  laid  up  during 
the  winter. 

Low   Cost   of   Operation. 

The  most  important  advantage  of  the  electric  vehicles  is  low  cost 
of  operation.  Thus  Mr.  W.  E.  Low,  Council  Engineer  to  Pontypridd, 
finds  that  the  cost  per  ton  of  collecting  refuse  by  electric  2-ton 
and  Ford  1-ton  vans  was  6s.  5^d.  and  8s.  3^.  respectively.  The 
total  expenses  for  petrol,  repairs,  renewals,  cleaning,  &c.,  was  18  per 
cent,  higher  in  the  case  of  the  Ford  car.  It  has  been  contended 
that  for  journeys  up  to  three  miles  in  length  there  is  stiU  an  advantage 
in  horse  haulage ;  but  for  longer  distance  electric  vehicles  are 
undoubtedly  cheaper.  For  house-to-house  collection  work  the 
electric  car  cannot  be  approached  by  petrol  vehicles.  Electric 
cars  have  been  very  widely  used  for  refuse  collection.  Here 
good  road  surfaces  and  proper  use  of  the  vehicle  are  important. 
On  normal  road  surfaces  a  total  mileage  of  30  to  45  may  be  obtained. 
But  if  a  vehicle  has  to  travel  across  fields  to  get  to  the  tip  the  total 
mileage  per  charge  is  naturally  reduced,  and  an  undue  strain  may 
be  put  upon  the  vehicle.  In  using  a  labour-saving  vehicle  it  is  also 
naturally  important  to  arrange  for  a  maximum  number  of  working 
hours  in  the  day,  and  the  author,  as  an  illustration,  describes 
the  "  continuous  "  system  used  by  Mr.  J.  Jackson,  the  suiierinten- 
dent  of  the  Birmingham  Salvage  Department.  Very  favourable 
results  are  reported  from  Bootle  and  also  Blackpool,  where  the 
use  of  electric  vehicles  for  street -watering  was  stated  in  1919  to 
affect  a  saving  of  £20  a  week  for  each  motor.  Several  municipal 
tramways  departments  use  electric  tower  wagons,  important 
advantages  being  the  reliability  of  the  vehicle  in  the  event  of  an 
emergency  call,  and  the  ease  with  which  an  employee  can  be  taught 
to  drive  it. 

'Buses   V.    Trackless   Trolley. 

Electric  omnibuses  are  in  use  at  Derby,  Lancaster,  South  Shields 
and  York.     While  such  vehicles  have  proved  economical  in  working, 

*Abstract  of  a  Paper  read  before  The  Public  Works,  Roads  and 
Transport  Congress  (1921). 


thcj-  are,  in  the  author's  opinion,  lacking  in  sufficient  speed.  How- 
ever, in  the  near  future  it  may  be  possible  to  put  on  the  market 
electric  (batteiy)  'buses  much  more  speedy  than  those  now  ruiming. 
In  this  connection  one  has  also  to  bear  in  mind  the  advent  of 
'■  railless  "  'buses  operating  from  overhead  trolley-wires,  examples 
of  which  are  to  be  seen  at  Bradford,  Leeds,  York  and  elsewhere. 
While  lacking  the  mobility  of  the  petrol  or  electric  ; battery)  vehicle, 
and  confined  to  long  stretches  of  roads  equipped  with  trolley- 
wires,  these  'buses  have  good  prospects.  With  electricity  at  not 
more  than  1  Jd.  2;er  unit,  and  a  sufficient  volume  of  traffic,  they 
would  doubtless  prove  financially  successful. 

At  the  present  time  municipalities  own  and  operate  a  total  of 
413  electric  vehicles,  and,  in  an  appendix  to  his  Paper,  the  autlior 
gives  particulars  of  types  owned  by  various  towns.  A  second 
appendix  summarises  favourable  opinions  received  from  a  large 
number  of  city  engineers,  suveyors,  &c.,  who  were  asked  to  reply 
to  a  cii'cular  inquiry  on  the  subject. 

In  introducing  the  Paper,  Jlr.  Ayton  said  that  one  of  the  greatest 
drawbacks  to  the  successful  use  of  electric  vehicles  was  apathy. 
As  a  result,  the  electricity  supply  business  was  losing  a  valuable 
customer  and  the  Corporation  Departments  were  losing  the  economy 
of  the  electric  vehicle. 

Experiences   at    Sheffield. 

Mr.  J.  A.  Pkiesti.ev  (Cleansing  Superintendent,  Sheffield)  said 
that  Sheffield  bought  its  first  electric  vehicle  in  1915  and  had  been 
adding  to  them  continually  ever  since.  In  addition  to  forty-five 
electric  vehicles  used  entirely  on  refuse  collection,  they  had  an 
electric  tower  waggon  for  tramway  purposes,  and  an  electric  vehicle 
for  taking  testing  weights,  for  weights  and  measures,  about  the 
city.  Last  year  they  removed  59  000  tons  of  refuse  by  electric 
vehicles  at  a  cost  of  9s.  8d.  per  ton  against  1(  s.  6d.  when  the  work 
was  done  by  horses.  Last  year  the  vehicles  travelled  123  70O  miles, 
and  the  consumption  of  electricity  was  about  IJ  units  per  mile 
travelled.  The  charge  was  1  |d.  per  unit  and  these  vehicles  were 
consumers  to  the  extent  of  2.50  000  units,  which  represented  £1  400 
— a  by  no  means  small  revenue  for  the  electrical  department, 
especially  considering  that  the  charging  could  go  on  at  a 
time  when  other  demands  were  small.  Therefore,  it  paid  the 
electrical  engineer  to  afford  facilities  for  charging  these  vehicles. 
He  had  found  the  cost  of  removing  refuse  by  electric  vehicle  cheaper 
than  an}'  other  method — horses,  petrol  or  steam — and  he  had  trie<d 
them  all.  The  radius  of  action  of  the  electric  vehicle  depended 
entirely  uj^on  the  local  circumstances.  In  Sheffield  he  had  found 
that  if  the  radius  of  action  was  more  than  3  miles,  then  the  horse 
was  a  strong  competitor,  but  within  the  3  miles,  then  the  electric 
was  easily  first.  Noiselessness  and  cleanliness  were  two  important 
jwints.  He  had  had  some  vehicles  working  day  and  night  for  five 
or  six  years,  and  the  reliability  was  all  that  could  be  desired.  His 
figures  were  not  quite  as  good  as  those  quoted  in  the  paper  for 
Willesden,  bxit  in  that  case  the  vehicles  were  new,  whereas  his  had 
been  in  use  for  some  years.  Nevertheless,  he  maintained  the 
service  at  90  per  cent,  efficiency,  and  the  same  could  not  be  said  of 
petrol  vehicles  which  had  been  in  use  the  same  length  of  time. 

Ml'.  A.  J.  BIakovvek  (Mossay  &  Company)  gave  particulars  of 
tests  carried  out  by  Capt.  Cable  of  the  Westmirbster  City  Council 
with  an  electric  vehicle  on  refuse  collection.  Capt.  Cable  challenged 
the  statement  by  Mr.  Ayton  that  the  electric  vehicle  had  an  assured 
life  of  ten  j'ears.  On  the  figures  in  the  Paper  the  life  seemed  to  be 
about  six  and  a  half  years.  He  agreed  with  the  author  that  present 
conditions  were  such  as  to  tell  heavily  in  favour  of  electricity. 
At  the  same  time,  he  had  been  quoted  low  terms  for  non-trust 
consignments  of  petrol.  The  thirty-seven  expressions  of  opinion 
favourable  to  electric  vehicles  in  the  Paper  were  hardly  conclusive 
in  favour  of  electricity  as  against  petrol,  and  he  gave  some  figures 
to  show  that  the  advantage  was  on  the  side  of  tlie  petrol  vehicle. 
Mr.  Makower  added  that  it  should  be  taken  into  account  that  the 
Westminster  City  Council  was  in  the  position  of  being  able  to  get 
petrol  at  very  low  rates,  and  also  the  conditions  were  exceptional, 
because  there  were  heavy  loads  and  few  stops.  These  figures  could 
not,  therefore,  be  applied  to  other  districts  where  the  conditions 
were  different,  as  they  mostly  were.  Moreover,  current  -was 
charged  at  2d.  in  this  case,  whereas  in  many  districts  it  would  lie 
1-Jd.  per  unit. 

Electricity    v.  the    Horse 

Ml'.  CuKTis  thought  the  discussion  was  going  in  the  wrong 
direction.  There  was  too  great  a  tendency  to  compare  the  electric 
with  the  petrol  vehicle,  whereas  it  was  the  horse  they  wished  to 
eliminate  and  with  which  they  should  make  their  comparisons. 

Mr.  H.  W.  WioFiELD  (Cleansing  Superintendent,  Islington) 
thought  it  was  time  that  electrical  engineers  and  councillors  took  a 
deeper  interest  in  this  subject.     In  Islington  they  had  spent  £5  00f> 
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in  building  a  garage  and  another  £5  000  approximately  for  plant 
for  charging  eleven  electric  vehicles.  The  cost  of  this  plant  was 
18s.  2d.  per  vehicle  in  wages  alone,  and  as  the  Lslinfrton  Electricity 
Department  charged  2Jd.  per  unit,  it  was  found  thiU  lacli  of  the 
vehicles  were  costing  £12  per  week  without  allowing  for  maintenance, 
tyres,  insurance  or  drivers'  wages.  In  other  metropolitan  boroughs 
the  prices  varied  from  Id.  to  2id..  With  this  apathy  on  the  part 
of  local  authorities  and  electrical  engineers  it  was  impossible  to 
comi>eto  with  other  forms  of  transport.  He  suggested  that  the  fir.st 
task  of  the  Klectric  \'ehicle  Committee  should  be  to  see  that  every 
large  borough  and  city  provided  means  for  charging  vehicles  at  a 
uniform  and  economical  rate  and  without  undue  difMculty  before 
they  asked  the  public  to  take  uj)  these  vehicles.  Then  the  electric 
vehicle  would  come  into  its  ovnx  and  prove  its  advantage  over  other 
forms  of  transjwrt,  and  the  propaganda  of  the  Electric  Vehicle 
Committee  would  be  largely  unnecessary. 

Mr.  H.  G.  Whv.vtt  (Borough  Engineer,  Grimsby)  said  conditions 
in  Grimsby  suited  the  electric  vehicle.  The  Superintendent  of 
Cleansing  told  him  that  in  two  months  he  had  collected  .■)28  loads 
of  refuse,  running  1  848  miles,  or  .3^  miles  per  load.  Grimsby  was 
slow  in  adopting  mechanical  haulage  owing  to  the  fact  that  it  could 
get,  before  the  war,  cheap  labour,  cheap  horses,  and  cheap  food. 
Experience  with  electric  vehicles  showed  that  in  two  months  they 
saved  Is.  lOd.  per  ton  in  collection,  which  was  equal  to  a  2Jd.  rate. 
When  the  whole  scheme  got  into  working  order  he  anticipated  a 
saWng  of  something  like  2s.  6d.  per  ton,  or  a  Sd.  rate. 

A    Word    of  Warning. 

Mr.  A.  W.  Bi,.\KE  (Borough  Electrical  Engineer,  Willesden)  said 
it  was  essential  for  salesmen  to  exercise  caution  in  approaching 
prospective  users  of  electric  vehicles  and  not  to  sell  vehicles  for  work 
for  which  they  were  unsuited.  They  should  remember  that  a  5  ton 
van  cost  no  more  for  garage  accommodation  or  to  drive  than  a 
smaller  one  and  the  advantages  of  having  the  larger  vehicles  were 
enormous.  He  was  running  certain  5  ton  vehicles,  and  a  number 
of  15  cwt.  vehicles,  for  house-refuse  collection.  Such  a  1.5  cwt. 
vehicle  collecting  refuse  took  1 '25  units  per  mile,  while  a  similar 
vehicle  working  in  the  electricity  department,  and  making  longer 
runs,  used  0  98  unit  per  mile  run,  andtertain  5  ton  vehicles  running, 
roughl}-,  20  miles  per  day,  used  I  i  units  per  mile  run,  so  that  a  o  ton 
vehicle  was  an  attractive  proposition  when  they  had  a  definite  duty 


for  it  to  perform.  The  collection  of  house  refuse  in  Willesden  cost 
8s.  Id.  per  ton,  inclusive,  with  the  exception  of  barging  away.  As 
regards  efficiency,  the  loss  of  time  with  petrol  vehicles  was  out  of 
all  pro]H)rtioii  to  that  of  the  electric.  It  was  essential  to  maintain 
skilled  attention  on  electric  vehicles.  Some  of  his  vehicles  had  been 
running  two  and  a  quarter  years,  and  he  was  getting  90  per  cent, 
of  the  original  rated  capacity  of  the  batteries  out  of  them  to-day. 
His  experience  was  that  it  paid  to  have  a  large  battery  capacity 
on  the  vehicles,  but  in  selecting  the  size  of  batterj'  attention  must 
be  paid  to  the  circumstances  in  which  it  is  to  be  used. 

The   First   Cost   Question. 

Jlr.  T.  P.  WiLMSHCHST  (Borough  Electrical  Engineer,  Derby) 
remarked  that  very  little  had  been  said  about  the  initial  cost  of  the 
vehicles.  1'his  was  far  too  high,  and  he  asked  battery  makers  and 
chassis  makeis  to  come  together  to  sec  if  they  could  not  produce 
something  which  was  far  more  competitive  in  price  with  the  petrol 
vehicle.  He  saw  no  reason,  too,  why  an  electric  "bus  should  not 
be  got  out  for  short  routes  which  would  compete  with  the  petrol 
'bus.  Then  there  Wi'S  need  in  municipal  service  for  a  cheap  runabout 
which  would  compete  with  the  Ford  car,  for  town  work  only. 

Mr.  Lr..  Rokinson  (Borough  Electrical  Engineer,  Hackney)  said 
it  Avas  very  difficult  indeed,  until  they  got  some  work  to  do,  to  make 
a  charging  station  anything  but  an  annual  loss.  One  of  the 
troubles  was  that  the  energy  could  not  be  poured  into  the  vehicle 
like  petrol  was,  and  the  charging  station  could  not  be  a  paying 
proposition  until  there  were  something  like  a  hundred  vehicles  to 
deal  with.  To  find  the  space  for  that  number  of  vehicles  to  stand 
for  six  or  eight  hours  was  an  expensive  matter  in  London,  and  the 
manufacturers  must  try  and  get  out  a  type  of  battery  that  could 
be  charged  alone  and  exchanged  from  vehicle  to  vehicle.  The 
next  point  was  the  voltage.  He  believed  80  V  was  the  standard 
for  batteries  on  vehicles  and  he  had  no  doubt  the  Electrical  Vehicle 
Committee  had  settled  on  that  vnih  a  view  to  getting  uniformity 
throughout  the  country,  so  that  vehicles  could  go  from  place  to 
place  and  always  be  sure  of  getting  a  charge.  It  would  be 
economical  if  vehicles,  especially  those  for  certain  jnuposes,  such  as 
refuse  collection,  could  be  provided  with  suitable  batteries  and  with 
motors  suitably  wound  so  that  they  could  be  charged  oH  the  standard 
pressure  of  the  district,  by  means  of  resistances,  and  so  avoid 
wasfefid  motor  generators. 
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With  a  view  to  obtaining  statistical  data  an  inquiry  was  addressed 
to  the  chief  electrical  engineers  of  198  local  authorities,  the  total 
population  being  20  lO.'i  0(;0.  Replies  were  received  from  108 
authorities  (population  12  530  COO),  and  the  information  received 
is  grouped  under  the  headings  of  electric  lighting,  motive  power 
used  l)v  public  utilities  undertakings  and  other  municipal  services, 
ixjwcr  other  than  electric  used  by  other  municipal  services,  electric 
and  non-electric  vehicles,  eleetricitj'  supply  undertakings. 

Street  lighting  is  regarded  as  important  as  affording  an  optical 
demonstration  of  the  value  of  electric  lighting.  The  statistics 
relating  to  this  and  other  forms  of  lighting  are  assembled  in  Table  I. 
It  is  noteworthy  in  connection  with  housing  schemes  that,  according 
to  replies  received  from  eighty-four  towns,  41  663  houses  are  or  will 
be  electrically  lighted,  the  average  annual  consumption  being  104 
units  per  house.  It  is  questionable  whether  so  low  a  consumption 
affords  sufficient  revenue  to  cover  the  cost,  in  view  of  the  heavy 
expense  incurred  in  providing  undergiound  mains  and  services. 

Table  I. — Sum.mahy  of  Electric  Lightino. 

Streets. 

Number  of  electric  lamps  or  groups       . .         . .  .  .    55  ();i2 

.Miles  of  streets 1  873 

Units  jier  annum 22  601  000 

Buildings.  Xuinbcr.  Units  per  annum. 

Public  buildings        . .  . .        I  640  9  847  000 

Schools  1158  1914  000 

Housing  schemes     ..  ..41663  4  334  187 

Gas   Undertakings   and   Electric  Power. 

In  regard  to  the  use  of  motive  power  it  is  remarked  that  gas 
undertakings  tend  to  make  fuller  use  of  electric  motors.  In  thirty- 
three  gas  works  owned  by  municipalities  296  motors  are  in  use  with 
an  aggregate  of  4  620  h.p.  Slany  steam-driven  pumping  engines 
u.sed  by  waterworks  arc  excellent  examples  of  slow-sjiccd  design, 
in  view  of  the  long  period  that  has  elapsed  since  their  installation, 
but  they  arc  now  costly  to  instal  in  comparison  with  modern  plant 
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and  occupy  relatively  large  ground  space,  and  in  course  of  time  should 
be  replaced  by  electric  pumping.  Electric  motors  have  been  largely 
used  in  connection  with  sewage  works,  of  which  fifty-six  use  electric 
supply,  having  289  motors  of  5  851  h.p.  consuming  4  522  422  units 
per  annum.  Streets  and  Refu.se  Departments,  &c.,  account  for 
347  motors.  Cold  storage  and  public  bakeries,  also,  use  electric 
supply  to  a  material  extent.  Amongst  miscellaneous  applications 
one  enterprising  authority  uses  a  15  h.p.  motor  or  pneumatic 
drill  for  grave-digging  ! 

The  following  summary  is  of  interest  : 

Table  II. — Scmm.\ry  of  Electric  Motor  Power. 

Number  motors.  H.P.  Units  used. 

Gas  department           296     . .  4  620  . .     1  918  625 

Water  department 72     ..  3  480  ..     5  190  000 

Tramways  department  (ear-sheds)    . .       302     . .  3  130  . .     1  762  000 

Sewage  department 289     . .  5  851  . .     4  522  422 

Ice  making,  &c            131     ..  2  870  ..     3  473  000 

Bakeries            285     . .  1  667  . .        679  794 

Town's  yard,  &c:         347     . .  4  365  . .     2  653  901 

Other  purposes            159     . .  797  . .        438  518 


1881 
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Tramw>iys  arc  fully  dealt  with  in  "  Garcke's  Manual."  In  the 
year  1918-19  there  were  1  705  miles  owned  by  local  authorities, 
1  015  liy  companies,  the  total  capital  expenditure  being  £82  843  Oi:0. 
The  total  number  of  units  used  was  returned  as  568  100  000,  the 
passengers  carried  4  .557  61  "0  000,  and  the  car-miles  run  320  378  000. 

A  table  is  given  of  comparative  amounts  of  power  supplied  by 
steam,  gas  and  other  power  for  miscellaneous  services.  Ihe  total 
H.P.  amounts  to  28  834  of  which  the  greater  part  is  steam  (23  510). 

Finally,  a  brief  review  is  given  of  veliiclcs.  Of  a  total  of  1  468, 
281  arc  electric,  254  steam,  and  933  oil.  The  majority  of  these 
vehicles  are  used  in  connection  with  towns'  yards,  streets,  <tc., 
refuse  removal,  or  by  fire  brigades. 

Since  wiiting  the  paper,  Mr.  Wat.son  said  he  had  heard  from  the 
engineer  of  a  large  urban  district  council  t  hat,  owing  to  the  high  value 
of  refuse  it  was  possible  to  generate  between  4  and  4i  million  units 
per  annum  and  .sell  them  to  a  power  com])any.     In  1919  one  unit 
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of  electricity  was  generated  for  8  lb.  of  refuse.  There  were  some 
undertakings  in  the  country  where  it  would  be  difficult  with  the 
plant  available  to  generate  one  unit  for  8  lb.  of  coal.  The  amount 
of  refuse  burned  in  the  case  nrentioned  was  between  25  000  and 
26  Ot(0  tons. 

Pumping  and  Gasworks. 
^  Mr.  F.  ]\[.  Long  (City  Electrical  Engineer,  Norwich)  said  that 
an  electric  motor  was  being  used  now  instead  of  gas-producers  at 
the  pumping  station.  It  was  the  intention  to  use  the  motor  during 
the  night  and  on  Sunday,  and  make  it  entirely  automatic  so  as  to 
save  wages,  but  the  automatic  arrangements  were  not  very 
successful  on  account  of  the  )notor  being  a  long  way  from  the 
generating  station,  1£-  miles.  It  had,  therefore,  been  decided  to 
replace  the  d.c.  motor  with  a  three-phase  motor  which  would  be 
supplied  from  the  6  600  V  supply,  and  there  would  be  a  saving  of 
£1  162  over  the  present  arrangement  with  current  at  Id.  per  unit, 
a  remunerative  price  considering  the  character  of  the  load.  A 
good  deal  of  electric  power  had  also  been  used  at  the  gas  works  at 
Norwich  for  many  years.  This  power  had  been  generated  by  means 
of  gas  engines,  but  now  that  the  works  had  been  almost  entirely 
rebuilt  there  was  not  much  I'oom  to  spare  ;  the  gas  manager  had 
asked  the  electricity  department  to  give  him  a  supply,  partly  to 
save  capital  expenditure  and  partly  on  account  of  lack  of  space. 
The  consumption  of  the  gas  companj'  was  about  40  000  units  a  year. 
With  regard  to  housing  supplies,  it  was  difficult  to  deal  with  them 
because  the  demand  was  so  very  small,  being  probably  less  than 
100  units  per  annum  in  Norwich  for  small  houses.  The  method 
adopted  in  Norwich  was  to  collect  Is.  per  week  with  the  rents, 
and  the  Corporation  was  doing  that  for  the  electricity  department. 
That  was  just  about  sufficient  to  cover  the  ordinary  use  for  lighting. 
There  was  a  risk  of  it  being  abused  if  people  had  unlimited  use  and 
therefore  he  was  putting  in  meters  so  that  after  100  units  per  annum 
the  consumer  was  charged  at  the  rate  of  l^d.  per  unit,  and  if  the 
demand  was  less  than  lOO,  then  a  rebate  was  allowed. 

Electric    Housing    at    Bradford. 

Mr.  Allsopp  (Sales  Manager,  Br:<dford)  said  that  all  the  6t>0 
houses  in  the  housing  scheme  in  Bradford  were  electrically  lighted. 
The  charge  was  on  the  basis  of  2.5  per  cent,  of  the  rateable  value,  and 
Id.  per  unit.  At  present,  only  lighting  was  in  use,  but  they  were 
gradually  getting  the  tenants  to  use  current  for  other  purposes,  and 
Id.  per  unit  was  a  paying  proposition  on  both  sides.  The  gas  works 
took  about  250  h.p.  from  the  Corporation  electricity  works.  There 
was  also  200  h.p.  of  electric  motors  at  the  refuse  destructor  works, 
for  concrete-making,  and  in  connection  with  the  disintegrators,  &c.. 
The  sewage  works  also  used  a  good  deal  of  power,  and  in  the  driving 
of  a  tunnel  2  miles  long  for  an  extension  of  the  sewage  S3'stem  small 
electric  locomotives  were  used. 

Mr.  H.  G.  Whyatt  (Borough  Engineer,  Grimsby)  said  that  at 
Grimsby  the  present  cost  of  pumping  sewage  by  steam  was  £2  433 
per  annum,  but  a  scheme  had  been  submitted  whereby  it  was 
hoped  to  do  it  electrically  for  £1  952.  The  price  of  electricity  was 
£8  10s.  per  kW  per  annum  and  |d.  per  unit,  and  the  total  charge  for 
power  last  month  came  out  to  exactly  l^d.  per  unit.  For  the 
housing  scheme,  there  was  one  service  for  four  houses.  The  houses 
were  designed  with  gas-coppers  and  gas-fires  in  two  bedrooms,  but 
the  demand  was  regarded  as  likely  to  be  so  small  that  the  gas 
company  would  not  lay  mains.  Meters  were  installed  in  these 
houses,  and  a  charge  of  Is.  per  week  was  made  in  the  summer  and 
Is.  9d.  in  the  winter,  but  above  a  certain  consumption  the  charge 
would  be  by  meter,  as  mentioned  by  Mr.  Long. 

Progress   at    Watford. 

Mr.  A.  W.  Baeham  (Borough  Electrical  Engineer,  Watford)  said 
that  some  years  ago  his  council  started  a  housing  scheme  with  thirty 
or  forty  houses,  and  there  was  one  service  to  all  the  houses,  a  current 
limiter  to  each  house,  and  a  charge  of  3d.  per  week  was  made.  Other 
people  took  advantage  of  the  scheme  and  builders  constructed 
houses  which  were  sold.  They  were  dealt  with  in  the  same  way 
as  regards  the  service  and  current  limiter,  but  the  new  owners  were 
putting  on  cookers  and  radiators,  and  a  current  limiter  of  60  or  100 
watts  capacity  was  not  much  use  in  those  circumstances,  and  the 
council  had  been  compelled  to  lay  .services  to  each  house,  \vith 
a  5  A  meter.  He  hoped  in  this  way  to  increase  the  supply  to  these 
houses,  but  he  thought  it  would  be  nearer  60  units  than  100  units 
per  annum. 

Housing   SerTices. 

Mr.  S.  J.  Watson,  replying  to  the  discussion,  said  that  at  Sheffield 
there  had  been  important  developments  in  recent  years  in  regard 
to  sewage  disposal  which  would  increase  the  demand  for  power  in 
that  direction,  in  connection  \vith  the  compressed  air  required  in 
the  activated  sludge  process  of  disposal.  In  an  experimental  plant 
at  Sheffield,  it  was  found  that  the  load  factor  was  over  70  per  cent., 
and  a  scheme  had  been  prepared  in  which  two  motors  of  a  total  of 
1  000  H.p.  would  be  used,  the  consumption  of  which  was  estimated 


at  between  5  and  6  million  units  per  annum.  At  the  Sheffield 
gas  works  there  was  407  h.p.  of  d.c.  and  54  H.P.  of  a.c.  motors, 
and  a  further  scheme  involving  the  use  of  nineteen  motors  with  a 
total  of  242  H.P.  was  in  progress.  So  far  as  the  paper  was  concerned, 
continued  Mr.  Watson,  it  was  not  controversial.  He  agreed  that 
the  number  of  units  per  house,  viz,  about  100,  was  high,  and  from 
an  additional  twenty-four  replies  tliat  had  been  received  since  the 
paper  was  written  the  average  was  78.  At  Bury,  the  system  of 
wiring  was  to  lay  the  mains  round  the  back  of  the  houses,  attached 
to  the  framework,  under  the  eaves,  so  that  no  underground  cables 
would  be  used  so  far  as  the  exact  locality  of  the  houses  was 
concerned.  One  service  was  run  to  every  two  houses  as  they  were 
serai-deta<^hed,  and  that  led  to  a  great  saving.  The  Housing  Com- 
missioner had  suggested  that  either  gas  or  electricity  should  be 
installed,  but  eventually  they  got  their  way.  Considerable  economy 
had  been  effected  by  putting  in  a  fireplace  in  only  one  upstairs 
room.  In  the  other  two  rooms,  plugs  were  installed  for  electric 
radiators,  and  this  had  resulted  "in  a  saving  of  £30  per  house,  the 
plugs  costing  22s.  6d.  each.  The  Corporation  had  agreed  to  keep 
a  stock  of  radiators  for  the  tenants.  A  compound  system  of  charging 
for  these  houses  was  essential  and  meters  were  absolutely  essential 
in  order  to  check  wastage.  Moreover,  a  meter  would  become 
neces.sary  sooner  or  later  as  additional  apparatus  was  installed. 


The  Future  of  Railway  Electrification. 

An  addiess  by  Sir  Philip  Daw.son  to  the  London  Students' 
Section  of  the  Institution  of  Electrical  Engineers  marked  the 
official  return  of  the  junior  portion  of  the  Institution  to  its  own 
biulding.  The  meeting  was  very  well  attended,  more  than  200 
students  being  present.  In  his  address  Sir  Philip  Dawson  first 
reviewed  the  growth  of  electric  traction  during  the  thirty  odd 
years  of  its  life,  the  outstanding  points  being  the  pioneer  electrifi- 
cation of  the  City  and  South  London  hne,  and,  in  1804,  the  intro- 
duction by  Sprague  of  the  fiist  multiple  unit  system. 

Continuing,  he  said,  that  the  sole  criterion  of  the  practica- 
bility of  electrification  was  its  financial  soundness.  The  selection 
of  a  suitable  system  should  be  made  from  an  Imperial  standpoint, 
due  regard  being  paid  to  the  conditions  of  service.  For  example, 
although  a  low  tension  direct  cuirent  system  required  many  more 
sub-stations  than  an  alternating  current  system,  this  increased 
expenditure  was  justifiable  where  the  traftx  was  such  as  to  keep 
each  sub-station  operating  at  a  good  load  factor. 

Alternating  v.  Direct  Current. 

Comparisons  were  available  on  the  subject  of  a'teinating  lersuii 
direct  cuiicnt,  the  former  figures  being  })rovided  by  the  London, 
Brighton  and  South  Coast  Railway,  while  the  latter  were  taken 
from  a  collection  of  figiues  from  the  various  d.c.  systems  in 
operation  in  the  country.  It  must  be  borne  in  mind,  of  course, 
that  the  service  of  the  L.B.  and  S.C.  was  not  so  frequent  as 
that  of  the  London  Tube  railways,  but  the  d.c.  figures  included 
railways  such  as  the  Manchester-Bury,  the  service  of  which  was 
of  the  same  nature  as  that  of  the  Brighton  Railway.  The  lowest 
cost  of  installing  a  low  tension  direct  current  system,  including 
cables,  sub-stations,  bonding,  signalling,  A  c,  was  about  £10  000  per 
mile  of  single  track.  In  the  extension  of  the  Brighton  Railway 
the  corresponding  cojt  was  only  about  £6  000.  The  cost  of 
operating  per  car-mile  for  d.c.  varied  from  4-.jd.  to  11  •2d.,  the 
a.c.  cost  being  9'7d.,  the  same  price  being  assumed  per  h.t. 
(generated)  unit.  The  figures  per  ton-mile  were  from  0T4d. 
to  0-2.57d.  and  0-224d.  respectively.  It  was  often  stated  that  the 
a.c.  equipment  was  much  heavier  than  d.c.  machinery  developing 
the  same  power.  The  following  figures  showed  that  this  was  not 
the  case  : 

Wt.  of  El.  Equipment  No.  of 

Railway.  as  per  cent.  Cars  per  Train. 

Total  Weight.  (average). 

Liverpool  and  Southport    20      per  cent.         4-24 

Manchester-Burv      27-3  per  cent.         3'91 

L.  &  N.  W.        .". 18      per  cent 52 

L.  &  S.  W lit      per  cent 4  5 

Metropolitan     23      per  cent.         4'6 

District  17-3  per  cent.  4  87 

L.  B.  .V  S.  C.R 21       per  cent 43 

Electricity  v.  Steam. 

The  L.B.  and  S.C.R.  had  prejiared  from  their  records  a  comparison 
of  the  cost  of  working  a  system  imder  steam  and  electric  power. 
The  figures  were  taken  from  experience,  and  were  aU  agreed  to  by 
each  department.  The  cost  of  running,  inclusive  of  maintenance, 
staffing,  tVc,  per  train  mile  was  as  follows : 


Steam. 

Local  Passenger   .50'old. 

Local  Goods      10S083d. 

Through  Passenger      ....       41-769d. 
Through  Goods  "      66-054d. 


Electric. 
27.58d. 
()4-084d. 
26-741d. 
52-028d. 
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Public  versus  Private  Supply  from  a  Colliery  Standpoint.' 


By    ROBERT    NELSON. 


The  Institution  of  Mining  Klectrital  Kn>,'ineeis  is  primarily 
concerned  with  the  jModuction  and  vise  of  electricity  for  colliery 
purposes  :  how,  then,  can  it  assist  to  iirovide  cheap  fuel  and  cheap 
and  rcaflily  available  motive  power  ?  Is  it  not  possible  that  better 
use  might  be  made  of  available  material  and  available  resomces  ? 
The  intention  of  this  Pajjcr  is  to  support  the  view  that  full  advantap:e 
is  not  always  taken  by  colliery  concerns  of  the  oiiportmiitics  they 
have  of  purchasing  electricity  instead  of  generating  it,  and  this 
applies  where  the  position  is  in  no  way  <omi)licated  by  the  existence 
of  waste  energy  in  the  form  of  coko-ovi'n  gas,  or  in  any  other  form. 
A  full  consideration  of  the  matter  will  lead  to  the  wider  adoption 
of  electricity  supply  from  a  public  source,  and,  this  will  ultimately 
prove  to  be  no  inconsiderable  contribution  to  the  economics  of 
the  coal  industry  and  of  industry  in  general. 

Three  Typical  Cases. 

It  is  assumed  that  there  are  three  collieries  A,  B,  and  C,  all 
possessed  of  a  growing  load  and  all  so  placed  as  to  be  within  the 
network  of  cables  of  public  electricity  supply  undertaking,  but 
differing  in  this  way  :  whereas  A  has  spent  no  capital  on  electrical 
plant  of  its  own  and  has  steam  plant  approaching  obsolescence, 
B  has  spent  a  considerable  amount  of  cajiital  on  generating  plant 
of  its  own,  and  this  plant  is  used  to  supplement  steam  plant,  which 
in  itself,  for  steam  plant,  is  efficient :  and  C  is  in  very  much  the 
same  position  as  B  plus  a  considerable  quantity  of  surplus  coke- 
oven  gas.     What  steps  should  be  taken  in  each  case  ? 

No   Room   for   Argument. 

As  regards  colliery  A  there  can  be  no  room  for  argument.  In 
such  a  case  the  great  saving  in  tirst  cost  of  power  plant  makes  the 
purchase  of  current  from  outside  in  nearly  every  case  by  far  the 
best  solution.  There  are  two  basic  reasons  why  A  would  be  well 
advised  to  purchase  current,  one  technical,  the  other  commercial. 
The  technical  reason  Ls  summed  up  in  the  higher  efficiency  and 
lower  cost  per  kW  of  turbo-generator  units  of  large  capacity. 
The  commercial  reason  is  that  the  supply  authority  are  specialists 
in  power  production,  whereas  the  colUery  company  are  speciaUsts 
in  coal  jiroduction,  and  what  is  of  vital  importance  to  one  is  only 
a  secondary  consideration  to  the  other. 

The    Effect    of   the    Winding   Load. 

It  is  only  in  cases  like  collieries  B  and  C,  which  have  moderately 
efficient  power  generating  plants  of  their  own,  that  difficulty  arises. 
The  load  curve  of  a  colliery  is  made  up  of  the  fairly  uniform  demand 
of  the  ventilating  and  pumping  and  (in  part)  the  haulage  load 
plus  a  veiy  fluctuating  load,  mainly  winding,  but  partly  haulage, 
with  high  peaks.  Due  to  the  small  capacity  of  the  generators  then 
in  use  this  winding  load,  with  its  high  peaks  of  short  duration,  was 
not  in  early  days  regarded  favourably  by  the  electricity  supply 
undertakings.  Attempts  were  made  to  relieve  the  power  supply 
system  of  the  winding-load  peaks,  but  the  first  cost  of  the  electrical 
equipment  necessary  for  this  purpose  was  heavy.  This  has  led  in 
all  but  relatively  few  cases  to  partial  electrification  ;  the  haulages, 
pumps,  and  ventilation  fans  have  been  converted,  but  not  the 
winding  engines.  At  many  collieries  this  has  meant  only  a  moderate 
degree  of  success,  because  the  heavy  iluctuating  load — mainly  the 
winding  load — is  the  clement  of  the  total  load  which  chicHy  contri- 
butes to  the  normal  inefficiency  of  the  steam  plant  at  a  colliery. 
For  this  reason  the  conversion  of  only  the  steady  load  to  electric 
drive  has  in  some  cases  had  little  better  result  than  to  add  the  cost 
of  electric  power  to  very  nearly  the  former  cost  of  steam  working ; 
or  at  any  rate  it  has  often  left  a  disappointingly  small  nett  saving 
in  the  total  cost  of  power.  It  is  abundantly  clear  that  the  full 
benefit  from  electrification  is  not  realised  unless  the  whole  of  the 
colliery  boiler  j)lant  is  shut  down. 

Advantages   of   Interconnection. 

Ib  more  recent  days  the  supply  authorities  have  come  to  appreciate 
that  with  a  large  colliery  load  the  peaks  of  the  individual  collieries 
so  arrange  themselves  as  to  give  a  reasonable  load  factor  to  the 
supply  system,  and  this  enables  them  to  allow  the  use  of  induction 
motors  for  winding  supplied  direct  from  the  mains  without  provision 
for  equalisation  of  the  peaks,  and,  what  is  even  more  important, 
to  offer  more  favourable  terms  to  the  collieries. 

The  old  argument  in  favour  of  colliery  generating  its  own  power, 
that  only  such  coal  as  is  otherwise  unsaleable  is  burnt  under  the 
colliery  boilers  is  chnllcngcd.  Coal  cleaning  ]>rocesse8  are  now 
available  which  separate  out  at  small  cost  all  the  coal  from  any 
mixture  of  coal  and  dirt  with  a  wastage  of  coal  which  in  the  best 
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process  is  quite  negligible.  Investigation  will  prove  it  to  be  economi- 
cally sound  in  most  cases  to  clean  and  wash  everything  sent  out 
of  tiie  pit  which  purports  to  be  coal,  rather  than  to  burn  it  inefficiently 
in  boiler  furnaces. 

Indirect    Advantages   of   Public   Supply. 

It  is  a  matter  for  regret  that  the  indirect  advantages  of  a  supply 
of  power  from  an  outside  source  cannot  be  readily  measured  for, 
in  the  aggregate,  they  are  often  more  considerable  than  the  directly 
measurable  advantages.  Amongst  them  is  the  facility  with  which 
additional  motors  can  be  installed  when  developments,  whether 
of  mining  or  machinery,  become  possible.  It  sometimes  happens 
that  further  development  is  postponed  because  it  necessitates 
additional  capital  outlay  on  boilers  and  engines,  and  considerable 
delaj'  is  often  involved  in  obtaining  this  last  mentioned  machinery. 
If,  on  the  other  hand,  all  that  is  necessary  is  the  j)uichasc  from  stock 
of  new  machinery  which  is  directly  productive,  the  contemplated 
development  can  be  proceeded  with  at  once.  There  is  also  the 
enormous  convenience  of  having  the  electric  current  as  it  were 
"on  tap"  so  that  power  and  light  are  available  at  week-ends, 
and,  in  fact,  at  any  hour  of  the  day  or  night  for  exploration,  tests, 
or  repairs,  without  the  need  to  employ  at  odd  hours  more  than  the 
minimum  of  labour  for  the  work  in  hand.  Again,  there  is  less  likeh- 
hood  of  interruption  of  pumping  and  ventilating  services  in  the 
event  of  unskilled  labour  trouble.  All  these  are  tangible,  but  not 
directly  measurable  advantages  which  must  be  credited  to  the 
purchase  of  current  from  a  public  source. 

In  the  case  of  colliery  C  which  has  siuplus  coke-oven  gas,  the 
advantages  of  association  with  a  public  supply  authority  are 
emphasised.  Where  a  supply  authority  meeting  a  large  and  varied 
demand  from  a  neighbouring  industrial  area  exists  it  is  of  con- 
siderable advantage  to  a  colliery  with  surplus  heat  to  co-operate 
with  such  an  authority  rather  than  to  run  its  own  generating  station 
on  independent  lines. 

Co-operation   of  Power  Users   Necessary. 

Electrification  of  coUiories  has  made  a  great  deal  of  progress 
durmg  the  last  fifteen  years,  and  a  moment  when  the  output  of 
coal  is  greater  than  industry  and  the  export  trade  can  bear  may 
seem  an  inappropriate  one  to  choose  for  recommending  further 
extension  in  the  use  of  electricity.  But  there  remains  a  great 
deal  of  lee- way  to  be  made  up  due  to  stagnation  as  a  result  of  the 
period  of  control  of  the  coal  trade  by  the  Government,  and  further 
it  must  always  be  remembered  that  a  period  of  dull  trade  offers 
the  best  opportunity  to  make  alterations  and  new  arrangements. 
Attention  has  therefore  been  directed  to  the  opportunities  that 
exist  for  the  substitution  of  electricity  for  steam  for  colliery  winding  ; 
a  substitution  which  almost  of  necessity  involves  the  supply  of 
current  to  collieries  from  public  supply  authorities  in  possession 
of  large  jjower  generating  units.  It  is  important  to  remember 
that  the  building  up  of  an  efficient  public  supply  involves  the 
active  co-opeiation  of  power  users,  and  therefore  the  first  step 
necessary  to  give  effect  to  the  anticipated  economy  arising  from 
complete  electrification  is  for  collieries  to  insist  upon  a  cheap  supply 
of  power  for  all  colliery  purposes,  including  electric  winding.  That 
demand,  if  made,  will  be  met  by  the  electricity  supjjly  undertakings. 
In  my  opinion  that  is  one  way  in  which  it  is  possible  to  "  make 
better  use  of  our  available  resources." 

An   Animated    Discussion. 

In  the  coarse  of  discussion,  Mr.  Hahbotti.e  said  that  the  average 
steam  consumption  per  n.r.  hour  for  a  colhery  running  on  steam 
was  sometliing  like  70  lb.,  whilst  the  electrical  kW  hour,  which  was 
greater  than  the  H.r.  hour,  was  i)roduced  by  a  large  undertaking 
at  from  13  to  14  lb.  of  steam. 

Mr.  Hmcu  said  that  in  the  LoftJiouse  district  the  lower  Supply 
( 'orapany  did  not  offer  facilities  such  as  would  enable  a  bulk  supply 
to  be  taken.  Their  demands  both  sis  to  charges  and  restrictions 
were  often  exorbitant.  Ho  himself  had  found  that  where  exhaust 
steam  turbines  were  in  operation,  it  was  more  economical  to  instal 
further  turbine  plant  than  to  take  a  supply  from  the  Power 
Company.  Considerable  dilliculties  had  been  experienced  both  as 
regards  the  reliability  of  the  suj)ply  and  also  as  regards  the  puttirig 
light  of  troubles.  He  thought  that  power  sui)])ly  companies  in 
that  district  took  Uttle  interest  in  their  clients,  and  that  he  liimscif 
hail  found  that  a  private  installation  gave  as  great  an  economy  as 
could  be  expected.  He  did  not  agree  \vith  Mr.  Nelson  that  conver- 
sion to  electric  drive  gave  a  disappointingly  small  nett  saving 
unless  it  included  the  winders.  In  an  installation  with  which  he 
had  been  concerned  before  electrification  had  been  vised,  twelve 
Lancashire  boilers  were  required.  By  electrifying  ever>-tliing 
except  the  winders  and  fans  and  installing  a  mixed  pressure  steam 


December  2,  192 1 


The  Electrician. 


700 


turbine,  it  was  found  possible  to  do  away  with  six  boilers,  and  thus 
to  bum  less  coal  and  also  save  on  labour  and  maintenance. 

Reliability   the    Main    Point. 

Mr.  \\'iLLLAMS  said  that,  in  his  opinion,  far  beyond  any  question 
of  economy  was  the  question  of  reUabiUty.  It  was  no  use  obtaining 
a  saving  of  a  few  per  cent,  on  costs  if  this  was  to  be  obtained  at 
the  expense  of  rehabiUty.  He  had  found  that  bulk  supply  in  that 
district  was  not  reliable.  A  plant  was  shut  down  whilst  the  power 
supply  company  made  alterations,  and  there  was  considerable 
voltage  variation.  There  was  less  likelihood  of  interruption  of 
vital  services  if  a  colliery  was  running  its  own  plant,  or  if  these 
services  were  run  with  steam  plant. 

Mr.  W.vDESON  said  that  each  case  had  to  be  settled  on  its  merits. 
In  the  case  of  a  single  colliery,  totally  electrified,  including  the 
winders,  a  cheap,  efScient,  and  reliable  public  supply  would 
undoubtedly  be  the  best,  but  where  a  group  of  colUerics  were 
situated  favourably  in  respect  to  one  another,  power  for  all  could 
be  geneiatcd  at  one  quite  as  cheaply  and  efKciently  as  any  supply 
company  could  give  it.  But  even  in  cases  where  collieries  generated 
their  own  electricity  a  good  case  could  stiU  be  made  out  for  taking 
a  buUs;  supply  for  such  loads  as  night  and  week-end,  the  colliery 
thus  working  its  own  plant  most  efficiently.  Moreover  a  night 
and  week-end  load  ought  to  be  such  a  load  as  a  public  supply 
company  could  give  on  exceptionally  favourable  terms. 


Mechanical    Construction   of  a   60  000  kVA 
Turbo-Generator.* 

By     A.    ZEHRUNG. 

In  191t),  the  Siemens-Schuckert  Works  received  an  order  from  the 
Rhine  Westphalian  Electricity  Works  for  a  3-phase  turbo-generator 
to  give  60  000  kVA  at  1  000  revs,  per  min.  and  6  600/7  000  V.  For 
the  Goldenberg  Station,  where  this  set  was  to  be  installed,  units  of 
21  500  kVA  at  1  000  revs,  per  min.  had  been  supplied  in  I914  by 


Special   Steel   Employed. 

The  mechanical  construction  is  sho-ivn  in  Fig.  1.  A  through 
shaft,  having  a  maximum  diameter  of  1  100  mm,  a  total  length  of 
8  700  mm,  and  weighing  36  000  Kg,  carries  twenty-six  plates  2-3  m 
in  diameter  and  120  mm  thick  in  the  widest  place.  The  weight  of 
all  the  plates,  ignoring  turnings,  &c.,  was  GO  000  kg.  As  nickel  steel 
was  unobtainable,  a  high-quality  special  steel  had  to  be  used. 
The  plates  were  first  forged  radially  on  a  mandril,  like  tyies,  and 
then  gradually  forged  axially  to  the  proper  diameter.  After 
being  rough-turned,  they  were  oil-treated.  Test  rings  were  taken 
from  both  outside  and  inside  edges  of  each  ring.  The  shaft  was  held 
in  a  vertical  position  while  the  gas-heated  plates  were  shrunk  on. 

Rotor   Construction. 

There  are  forty-eight  slots  for  the  rotor  copper,  which  weighs  about 
1 1  000  kg,  and  the  slots  are  closed  by  metal  wedges.  The  coils  are 
insulated  with  mica,  and  the  coil  ends  are  secured  by  nickel-chrome 
steel  end-bells,  each  bell  weighing  2  500  kg.  The  caps  are  centred 
on  the  shaft  and  registered  on  the  teeth.  Air  is  drawn  through 
the  rotor  by  the  fan  action  of  the  revolving  coils.  The  air  enters 
along  gi'ooves  cut  in  the  shaft  and  passes  into  the  radial  ducts 
between  successive  plates.  Axial  holes  are  also  drilled  through 
the  rotor  teeth  to  receive  air  entering  near  the  coil  ends.  The 
wedges  are  also  an'anged  to  allow  air  to  pass  along  axially. 

At  each  end  of  the  rotor  there  is  a  steel  slip  ring  to  can-y  the 
exciting  current  of  1  000  A  at  220  V.  The  completed  rotor  weighs 
104  000  kg,  so  that  each  bearing  carries  52  000  kg.  The  peripheral 
speed  in  the  bearing  is  31  '4  meters  per  sec.  The  critical  speed  of  the 
rotor  is  above  the  running  speed.  The  shaft  is  rigidly  coupled  to 
the  turbine.  There  is  a  hollow  of  300  mm  diameter  through  the 
.shaft  to  reduce  weight.  The  flywheel  effect  of  the  rotor  is 
330  COO  kg/m  .  It  required  25  min.  for  the  rotor  to  reach  the  speed 
of  1  000  revs,  per  min.  when  the  applied  power  was  8u0  kW. 

Stator   Laminations. 

The  stator  laminations  are  of  alloy  steel  and  weigh  63  500  kg. 
The  outside  diameter  is  3 '5  ni,  and  the  core  length  is  3  m.  The 
cast-iron  stator  frame  weighs  45  000  kg.  The  stator  was  made 
and  wound  completely  in  four  parts  for  transport  purposes.  The 
stator  requires  45  cub.  m  of  cooling  air 
I^er  sec.  Axial  ventilation  is  employed — 
the  air  entering  at  each  end  through 
400  holes  and  passing  into  radial  ducts 
in  the  middle  of  the  core.  Lea^ang 
these  ducts,  the  air  passes  along  the 
back  of  the  core  to  the  outlet  at  the 
bottom.  There  are  channels  at  the  back 
of  the  slots  for  cooling  the  conductors. 
An  external  fan  is  used  which  can 
r  per  sec.  under 


Fia.  1. — Longitudinal   Cross   Section   of   60  000  kVA   Generatok. 


the  same  firm.  The  complete  generator  had  to  be  interchangeable 
mechanically  and  electrically  with  that  of  another  firm.  Further, 
it  was  desired  that  the  design  should  be  suitable  for  an  over.speed  of 
1  -5  times  the  normal  speed.  The  dimensions  of  the  parts  reached 
the  maximum  permissible  on  the  railways. 


*  From  "  Siemens-Zeitschrift.' 


a  head  of  250  mm  of  water.  There  would  be  no  difficulty 
in  providing  rotor  fans  for  this  purpose.  The  •omplete  stator 
weighs  145  000  kg,  of  which  10  000  kg  are  copper.  The  stator 
winding  is  a  simple  bar  winding  with  laminated  conductors  and 
solid  end  connectors.  Micanite  insulation  is  used.  When  short- 
circuit  tests  under  full  pressure  were  taken  in  1918,  no  movement 
of  the  winding  was  observable. 
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Correspondence. 

ELECTRIC    STEEI.    FURNACES. 

To  the  Editor  of  THE  ELECTRICIAN. 

Sir  :  In  order  to  avoid  misinforiiiing  your  readers,  may 
we  call  attention  to  three  important  s^lips  occurring  in  your 
sjiecial  Iron  and  Steel  ii-s-ue  of  the  18th  iust.  ? 

In  your  editorial  you  say  that  no  new  electric  furnaces 
have  been  installed  in  this  country  during  the  past  year. 
We  have  installed  three  new  Stobie  furnaces  during  that 
period,  one  being  in  England  and  two  in  Scotland.  Each 
of  these  furnaces  is  of  three  tons  capacity.  There  are  further 
Stobie  funiaces  of  still  greater  total  capacity  at  present 
installing  which  will  also  be  switched  in  this  year. 

Your  editorial  also  suggests  that  the  power  factor  of 
electric  furnaces  seldom  averages  50  per  cent.  We  are  not 
cognisant  of  what  some  furnaces  give  by  way  of  power 
factor,  but  we  have  not  at  any  time  known  a  Stobie  furnace 
give  less  than  80  per  cent,  during  normal  operation  over 
any  period  up  to  one  year.  We  can,  per  contra,  give  you 
chapter  and  verse  showing  that  the  average  power  factor 
for  a  modern  furnace  need  never  average  less  than  85  per 
cent.,  and  can  at  times,  under  quite  ordinary  practice,  equal 
93  per  cent. 

The  third  j)oint  is  in  the  article  you.  publish  on  ' '  Electric 
Steel  Furnaces,"  by  Mr.  Kershaw.  It  is  stated  therein 
that  the  two  most  favoured  furnaces  in  this  country  ai-e  the 
Ileroult  and  the  Electro- Metals.  If  your  contributor  has 
up-to-date  records,  he  will  find  that  the  total  capacity  of 
Stobie  furnaces  built  in  this  country  does  not  c-onfirm  such 
a  conclusion.     We  are,  &c.. 

The  Stobie  Metallurgical  Construction  Company, 

Victor  Stobie. 
Dunston-on-Tyne,  Nov.  25,  1921. 

POWER    FACTOR    OF    ELECTRIC    FURNACES. 

To  the  Editor  of  THE  ELECTRICIAN. 

Sir  :  I  have  read  the  leading  article  on  "  Electricity  and 
Iron  and  Steel  "  in  your  issue  of  Nov.  18  with  great 
interest,  but  there  is  one  statement  which  is  probably  an 
error  in  printing  to  which  I  should  like  to  call  youx 
attention. 

You  state  that:  "  From  this  point  of  view  it  is  unfor- 
tunate that  the  electric  furnace  is  not  a  good  load.  Its 
power  factor  seldom  averages  50  per  cent.,  and  may  be 
much  lower." 

No  power  company  could  be  expected  to  cou.sent  to  a 
large  electric  furnace  if  this  were  the  case,  but,  for- 
tunately, the  actual  power  factor  is  much  higher.  Steel 
furnace*,  of  almost  all  types  work  regularly  with  a  power 
factor  of  0  85  to  0  92.  This  could  be  even  higher,  but  it  is 
usual  to  design  the  transformers  with  a  fairly  high 
reactance  so  as  to  avoid  rushes  of  current  when  two  or  more 
electrodes  come  in  contact  with  the  scrap. 

There  is,  of  course,  a  limit  to  the  size  of  induction 
furnaces  which  can  be  designed  with  a  good  power  factor, 
but  furnaces  of  this  type  for  brass  melting  are  now  being 
erected  in  Birmingham  of  60  kW,  600  lb.  capacity,  which 
are  expected  to  have  a  power  factor  of  08  or  better.  I 
am,  Ac,  W.   S.   Gifford. 

London,  Nov.  26. 

GRAMPIAN    ELECTRICITY    SUPPLY    SCHEMF:. 

To  the  Editor  of  THE   ELECTRICIAN. 

Sin :  I  notice  in  your  issue  of  Nov.  25  you  state:  "  The 
Government  have  intimated  to  the  promoters  of  the 
Grampian  Electric  Supj)ly  Scheme,  who  a.sked  for  a 
guarantee  on  the  capital  outlay  of  nearly  three  million, 
that  no  promise  under  the  £25  000  000  scheme  can  be  made 
until  the  Bill  authorising  the  project  has  pas-sed  through 
all  its  Parliamentary  stages."  I  beg  to  infomi  you  that 
we  have  received  no  such  intimation. 

No  legal  obstacle  exis-ts  to  prevent,  the  construction  of 
the  works  being  initiated  immediately,  provided  that  the 
landowners    concerned    give    their    consent.       Sir    Robert 


Kindersley's  Committee  is  considering  our  application  for 
a  guarantee  under  the  £25  000  000  scheme,  and  we  still 
hope  an  arrangement  may  be  arrived  at  by  which,  with 
the  landowners'  consent,  employment  may  be  given  imme- 
diately to  1  000  men  and  aiTangements  made  for  the 
employment  of  many  thousands  more  by  the  spring.  Of 
course,  your  statement  may  turn  out  to  be  right,  and  in 
any  case  the  Bill  will  be  jsrooeeded  with.  But  we  have 
not  abandoned  hope  that  Sir  Robert  Kindersley's  Com- 
mittee will  enable  us  to  initiate  construction  straight  away. 
I  am,  &c.,  J.  S.  Barnes, 

Secretary,  Hydro-Electrio  Development  Company. 
London,  Nov.  28. 


Home  Life    Economy    Exhibition. 

The  HousrNG  and  Home  Life  Economy  Exhibition  now  being 
held  in  St.  George's  Drill  Hall,  Newcastle,  is  proving  a  very 
popular  attraction.  The  exhibition  is  well  organised  and  very  pleas- 
ing, although  rather  more  room  would  have  been  advantageous.  It 
is  gratifying  to  note  that  the  manufacturers  of  domestic  electrical 
apparatus  have,  in  this  instance,  taken  good  advantage  of  the 
opportunity  to  bring  their  wares  to  the  notice  of  the  public,  the 
number  of  the  electrical  exhibitors  far  exceeding  the  number 
of  gas  exhibitors.  The  exhibits  of  electrical  apparatus  are,  in 
general,  in  excellent  taste,  calculated  to  leave  a  favourable  impres- 
sion upon  the  minds  of  observers  and  potential  users,  although  the 
range  in  some  cases  extends  to  articles  of  which  it  is  difficult  to  see 
any  useful  application  in  home  life. 

One  cannot  fail  to  be  impressed  by  the  extensive  embodiment  of 
"safety  first"  features  in  the  American  domestic  apparatus,  and 
our  manufacturers  might  well  take  a  leaf  out  of  their  book.  This 
exhibition  shows,  however,  that  the  purveyors  of  electrical  apparatus 
are  beginning  to  realise  the  enormous  field  which  does  exist  for  the 
use  of  domestic  apparatus,  and  the  importance  of  bringing  the 
apparatus   available   to   the   notice  of   prospective   users. 

An  outstanding  featui'e  of  the  exhibition  is  the  "  Electric  House  " 
stand  of  the  Newcastle-upon-Tyne  Electric  Supply  Cojipanv. 
which  comprises  a  model  dining  room  and  bedroom  tastefully 
furnished  and  decorated  and  completely  equipped  with  all  elec- 
cal  conveniences  such  as  fires,  kettles,  toasters,  fans,  reading  lamps, 
bed  warmers,  &c..  all  wiling  being  carried  out  on  the  "  Stannos  " 
system.  In  a  model  kitchen  adjoining  are  demonstrated  electric 
cooking  and  washing  appliances  of  all  descriptions,  which  giv«  an 
excellent  illustration  of  the  cleanliness  and  convenience  of  electric 
service. 

An  exceptionally  large  display  of  domestic  apparatus  is  to  be 
seen  at  the  stand  of  Electrical  Devices,  Ltd.,  who  exhibit  numerous 
"  Universal  "  appliances,  amongst  which  many  notable  and  out- 
standing features  are  to  be  found,  such,  for  instance,  a,s  the  renew- 
able fuse  in  the  coffee  percolator,  which,  in  the  event  of  the 
percolator  boiling  dry,  simply  blows  and  prevents  any  further 
injury.  One  outstanding  item  is  a  portable  3  lb.  iron,  which,  by 
means  of  an  adaptor  and  voltage  adjustment,  can  be  fitted  to  any 
lighting  circuit;  this  ii"on  can  also  be  utilised  for  heating  and  warm- 
ing a  glass  of  milk  or  water,  &c. ,  and  has  a  further  use  in  that 
ordinary  hair  curlers  may  be  inserted  and  heated  up.  Altogether  a 
most  useful  piece  of  apparatus  to  a  lady  tourist. 

Mention  should  also  be  made  of  the  exhibit  of  Rawlplugs,  the 
utility  of  wliich  for  fixing  all  types  of  apparatus  in  hitherto  im- 
possible materials  is  amply  demonstrated. 

Refreshments  may  be  obtained  in  the  exhibition  at  an  electric 
restaurant  and  cafe,  in  which  all  the  work  is  carried  out  by  means 
of  electrical  apparatus,  whilst  a  most  excellent  musical  programme 
is  rendered  by  the  band  of  H.M.  Royal  Marines. 

Other  electrical  exhibitors  include  :  The  Northern  Stesl  and  Hard- 
ware Company,  Ltd.,  Manchester;  Robson  &  Coleman,  Newcastle; 
Siemens  Bros.  &  Company,  Ltd.,  Woolwich;  and  Gray  Bros.  & 
Company,   Newcastle. 

The  exhibition  is  open  until  tomorrow. 


Noise   as  an    Energy   Waster. 

We  have  recently  heard  a  gieat  deal  about  the  waste  of  human 
and  material  energy  and  the  methods  by  which  such  waste  may  be 
avoided.  But  although  the  subject  has  from  time  to  time  beer\ 
treated  more  or  less  humorously,  very  little  has  been  seriously 
written  on  the  reduction  in  human  and  material  efficiency  caused  by 
noise.  From  this  point  of  view  the  lecture,  delivered  on  Tuesday  at 
Blackburn  by  Prof.  H.  J.  Spooner,  a  member  of  the  International 
Committee  on  Industrial  Fatigue,  is  worthy  of  attention.  The  sub- 
ject, he  said,  was  of  peculiar  interest  to  boiler  makers,  workers 
in  which  trade  often  become  more  or  less  deaf  before  they  reach 
forty.  He  proceeded  to  classify  the  primary  kinds  of  noise,  and 
discuss  the  expedients  which  had  been  and  can  be  employed  to 
eliminate  or  prevent  them.  He  explained  the  ui;e  of  vibrometers 
for  the  protection  from  vibrations  in  high-speed  machinery,  and 
dwelt  on  the  great  value  of  rubber  in  solving  many  noise  problems, 
as  well  as  with  the  law  relating  to  noise  and  nuisance.  He 
stated  that  in  the  United  States  the  proceedings  on  the  Annual 
Fatigue  Day,  on  Dec.  5,  would  deal  largely  with  the  question  of 
"  avoidable  noise." 
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The  Collection  of  Water  Power  Data. 

The  final  report  of  the  ^^'ATER  Power  Committee  of  The  Joint 
Board  of  Sciextific  !>oCieties,  which  was  appointed  in  November. 
1917,  "  to  report  on  what  is  being  done  to  ascertain  the  amount 
and  distribution  of  water  power  in  the  Biitisli  Empire  "  has  now 
been  issued.  A  preliminary  report  was  presented  in  July,  1918, 
and  a  second  report  in  March,  1919.  The  contents  of  these  two 
reports  were  summarised  in  TtiE  Electrician  for  August  6,  1918. 
and  May  23,  1919  respectively.  The  present  report  is  dated 
January,  1921. 

Water  Power  of  the  Empire. 

About  half  of  the  report  is  taken  up  with  bringing  up-todato 
the  figures  which  were  given  in  the  two  previous  reports  of  the 
water  power  available  and  generated  in  the  various  countries  of 
the  world.  The  countries  specifically  dealt  with  include  Great 
Britain,  India,  Ceylon,  the  Kenya  Colony  and  Protectorate  of 
British  East  Africa,  British  Guiana,  British  Honduras,  and 
AustraUa.  It  appears  that  in  Great  Britain,  India,  Canada,  New 
Zealand,  Tasmania,  and  some  portions  of  Australia  more  or  less 
adequate  steps  have  been  taken  by  the  various  Governments  to 
investigate  the  water  power  available  and  that  definite  pi-eliminary 
steps  have  been  taken  in  the  Union  of  iSouth  Africa  and  British 
East  Africa,  in  Ceylon,  in  British  tJuiana  and  in  India.  In  the 
remaining  countries  of  the  Empire  notliing  definite  is  being  done  or 
appears  to  be  projected,  although  the  potential  water  power  in 
New  Guinea,  Burma,  and  West  Africa  is  known  to  be  very  large. 
Where  investigations  have  been  initiated  with  the  exception  of 
Great  Britain,  Canada,.  New  Zealand,  and  possibly  India,  the 
scope  of  the  work  does  not  appear  to  be  in  any  way  commensurate 
with  the  importance  of  the  subject. 

Taking  the  Empiie  as  a  whole  in  fact,  no  attempts — the  Committee 
state — are  being  made  to  ascertain  the  total  resources,  to  secure 
any  uniformity  in  methods  of  investigation  and  the  recording  of 
data ;  to  encourage  such  investigations  as  are  being  made  ;  or  to 
collect  the  information  as  it  becomes  available  at  a  central  bureau. 
At  present  not  even  an  approximately  complete  inventory  exists 
much  less  the  commercial  information  wliich  would  assist  the 
development  of  this  important  national  lesource. 

Water  Pofver  Used  and  Available. 

Turning  to  development  in  other  countries — it  is  pointed  out 
that  the  Empire's  position  in  water  power  development  at  the 
present  time  compares  unfavourably  with  that  of  its  commercial 
competitors.  In  Europe  about  47  300  000  hydraulic  horse  power 
is  available,  of  which  8  450  000  or  18  per  cent,  has  been  developed. 
In  the  United  States  about  32  000  000  hydraulic  horse  power  is 
available,  of  which  6  500  000  Or  20'3  per  cent,  has  been  developed, 
while  in  the  British  Empire  60  000  000  hydraulic  horse  power  is 
available,  of  which  3  000  000  or  5  per  cent,  has  been  developed. 
Of  the  total  developed  water  power  in  the  British  Empire  about 
72  per  cent,  is  in  Canada.  It  is  pointed  out  that  to  be  of  reliable 
value  the  records  of  river  flow,  of  flood  discharge,  and  minimum 
low  water  conditions  and  of  rainfall,  more  particularly  in  reference 
to  storage  must  be  available  over  a  considerable  period. 

Proposed  Imperial   Water-Power  Board. 

In  their  first  report,  the  Committee  recommended  the  foiniation 
of  an  Imperial  Water-Power  Board  on  the  lines  of  the  Imperial 
Mineral  Resources  Bureau,  to  include  a  representative  of  each 
of  the  Dominions  and  Dependencies,  and  briefly  outlined  its  functions. 
They  now  add  suggestions  as  to  the  principal  objects  that  the 
proposed  Board  should  endeavour  to  carry  out. 

(a)  It  should  get  into  touch  OTth  every  Dominion  and  Dependency, 
with  a  view  to  ensuring  comprehensive  investigation  on  a  uniform 
method  and  system,  and  to  secure  the  initiation  of  investigations  where 
these  are  not  already  in  hand. 

{b)  It  should  endeavour  to  make  co-operative  arrangements  for 
carrying  out  investigations  in  such  Dependencies  as  are  not  in  a  position 
to  undertake  them  unaided,  on  some  such  basis  as  is  arranged  under 
similar  circumstances  by  the  United  States. 

(c)  Arrangements  should  be  made  -with  all  Overseas  Authorities 
for  complete  copies  of  all  data  secured  and  reports  issued,  to  be  on  file 
at  an  Imperial  headquarters  in  London. 

(d)  From  these  the  Board  should  compile  and  publish  an  annual 
report  and  detailed  annual  records  of  investigations  throughout  the 
Empire  in  a  uniform  form,  as  is  done  by  the  United  States  in  its  "  Water 
Supply  Papers,"  and  by  the  Dominion  of  Canadfi  in  its  "  Water 
Resources  Papers." 

(«)  The  Board  should  keep  a  complete  and  up-to-date  file  at  its 
headquarters  in  London  of  all  information  obtained  on  water-power 
resources  in  all  parts  of  the  Empire,  in  such  a  form  that  the  information 
available  as  to  any  river  or  district  could  be  immediately  produced  and 
summarised.  It  should,  in  fact,  be  a  central  clearing  house  of  information 
on  this  subject  for  the  whole  Empire. 

(/)  The  information  on  record  should  include  such  particulars  as  are 
known  of  allied  natural  resources  available  for  manufacturing  purposes, 
transportation  facilities,  etc. 

(g)  It  should  be  possible  for  any  capitalist  or  corajjany  needing  cheap 


power  in  large  quantities  to  ascertain  at  the  offices  of  the  Board,  from 
information  immediately  available,  all  the  water-powers  in  certain 
districts,  with  the  state  of  investiiiution  for  each,  in  such  a  form  that 
it  could  be  decided  which  locality  ;ind  which  power  appeared  sufficiently 
promising  to  justify  further  detailed  investigation. 

(h)  For  such  purposes,  whenever  possible,  investigations  of  rivers 
should  be  carried  out  with  sufficient  thoroughness  to  allow  of  reasonably 
close  estimates  of  costs  being  obtained.  These  estimates  should  be 
made  by  the  engineers  of  the  Government  concerned. 

(0  To  carry  out  these  functions  the  Board  would  require  a  permanent 
staff  consisting  of  administrative  officers,  technical  experts  and  clerical 
assistants.  A  permanent  staff  dealing  mth  the  resources  of  all  parts  of 
tlie  Empire  would  be  necessary  to  secure  continuity  of  policy  and  absolute 
jmpaitiality. 

Conclusions- 

The  Committee  submit  that  the  Conjoint  Board  of  Scientific 
Societies  should  urge  upon  the  Government — 

(ii)  That  in  view  of  the  immense  water-power  resources  known  to 
exist  in  the  Empire,  and  of  their  commercial  value,  it  is  of  urgent 
importance  that  adequate  measures  should  be  taken  to  promote 
the  development  of  these  resources. 

(h)  That  in  many  parts  of  the  Empire  it  is  most  desirable  that  records 
of  river-flow  should  be  instituted  and  maintained  if  they  arc  to 
constitute  a  safe  commercial  basis  for  power  development. 

('■)  That  the  creation  of  an  Imperial  Water-Power  Board,  with 
extensive  j)o\vers  to  carry  out  a  comprehensive  policy  for  stimu- 
lating, co-ortUnating  and,  where  necessary,  assisting  such 
development  throughout  the  Empire,  is  needed. 

(d)  That  a  great  impetus  would  be  given  to  the  investigation  of 
water  resources  in  the  Dominions  and  Dependencies,  by  the 
creation  of  such  a  Central  Board  to  assist  and  to  record  such 
information  for  the  assistance  of  commercial  investors. 

(f)  That  the  greater  uniformity  of  methods  of  investigation  and 
recording  to  be  secured  by  such  a  Board  would  much  increase 
the  commercial  value  of  the  information. 

(/)  That  an  Imperial  Water-Power  Conference  be  convened  in  London, 
if  feasible,  at  an  early  date.  The  Committee  understand  that  a 
proposal  has  been  made  to  hold  such  a  Conference  and  that 
this  has  been  cordially  received  by  the  representatives  of  those 
of  the  outlying  portions  of  the  Empire,  which  are  most  directly 
concerned.  Such  a  Conference  would  offer  the  opportunity 
of  discussing  matters  of  i)olicy,  administration,  uniformity  of 
investigation  and  record,  in  connection  with  water-power 
development,  and  could  not  fail  to  have  a  useful  effect  on  such 
development. 

The  report  is  signed  by  Sir  Dugald  Clerk,  chairman,  and  Professor 
A.  H.  Gibson,  secretary.  It  is  hoped  to  publish  shortly  a  combined 
edition  of  the  three  reports,  which  has  been  prepared  by  the 
secretary  of  the  Water-Power  Committee. 


A  Central  Authority  for  Greater  London. 

It  is  well  known  that  the  number  and  the  over-lapping  interests  of 
the  various  authorities  concerned  with  the  local  government  of 
London  are  a  cause  of  inefficiency  and  a  clog  upon  progress.  A 
Royal  Commission  has  been  appointed  to  report  upon  this  important 
matter,  and  the  London  County  Council's  reform  proposals  will  be 
considered  next  week,  when  Mr.  R.  C.  Norman  will  give  evidence 
in  support. 

In  the  opinion  of  the  Local  Goved'nment  Committee  of  the 
County  Council  nearly  all  the  most  import-ant  services  which  are 
now  centralised  should  be  transferred  to  a  new  central  authority, 
directly  elected,  but  it  might  also  include  a  limited  co-opted  element. 
The  central  authority  should  undertake  all  the  duties  which  should 
be  centralised,  and  it  should  not  materially  exceed  the  size'  of  the 
London  County  Council.  It  would  be  a  great  advantage  if,  in 
determining  the  new  administrative  area,  regard  were  had  to  the 
existing  limits  of  the  water  supply  and  police  areas,  and  to  the 
area  of  th«  London  and  Home  Counties  electricity  district  pro- 
visionally settled  by  the  Electricity  Commissioners,  so  that,  if 
possible,  one  single  Greater  London  should  be  delimited  for  all  local 
government  purposes. 

Powers   and   Duties    of  New    Authority. 

It  is  suggested  that  the  other  new  local  authorities  in  the  area 
mio-ht  ha^-e  independence  within  their  .several  spheres,  subject, 
perliaps,  in  certain  cases,  to  the  exercise  by  the  central  authority  of 
some  co-ordinating  or  supervisory  powers,  or  of  powers  to  act  in 
default,  and  to  a  scheme  for  the  equalisation  of  rates.  They  might 
also  exercise  certain  delegated  powers  which  are  now  completely 
centralised-  Roads  should  be  allocated  between  the  central 
authoritv  and  the  local  authorities,  following  probably  the  classifica- 
tion of  the  Ministry  of  Transport.  The  central  authority  should  be 
the  traffic  authority  for  the  whole  area,  although  the  question 
whether  or  not  it  should  also  be  an  operating  authority  would  have 
to  be  considered.  In  the  case  of  electricity,  the  central  authority 
should,  if  the  areas  were  co-terminus,  take  the  place  in  the  joint 
electricity  authority  designated  in  the  Council's  scheme  for  the 
London  County  Council  itself,  and  for  tho-se  outside  local  authorities 
whicii  do  not  own  or  operate  municipal  electric  supply  undertakings. 
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Germany   Seven   Years   After. 

By    C.    H.    HUGHLAND. 

There  was  a  time  when  Germany  was  tlie  best  customer  this 
country  had.  She  used  to  buy  from  us  year  by  year  about  sixty 
million  pounds  worth  of  goods.  That  is  the  main  reason  why  the 
condition  of  Central  Europe  can  never  be  without  a  definite  interest 
for  the  commercial  community  of  Great  Britain.  We  have  been 
told  during  the  past  twelve  months  by  one  publicist  that  Germany 
is  working  hard,  by  another  that  she  has  nothing  to  do.  Some 
observers  endeavour  to  impress  us  with  the  wealth  of  the  country, 
others  with  its  poverty,  but  from  per.>ionaI  observations  during 
a  recent  extended  tour  in  which  I  had  exceptional  opportunities  of 
<-oming  into  direct  contact  with  many  phases  of  mdustrial  and 
agricultural  life,  my  impressions,  summed  up  in  half-a-dozen 
wends,  1  think  might  be  best  conveyed  by  the  phrase  that  "  Germany 
is  down  but  not  out."  There  is  no  doubt  that  Germany  is  working 
hard,  but  that  involves  nothing  very  new.  The  industry  of  Germans 
is  proverbial.  But  there  is  another  motive  which  actuates  them 
at  present.  It  is  far  more  apparent  to  them  than  it  is  to  some  of 
the  other  nations  that  they  must  either  work  or  perish.  What 
have  they  but  work  to  offer  to  the  world  ?  It  is  necessary  that  they 
should  labour  diligently  with  their  hands  if  they  are  in  course 
of  time  to  regain  the  prosperity  which  they  threw  away  when  they 
made  an  unsuccessful  bid  for  the  hegemony  of  the  whole  world. 

The   Downfall   of   the    Mark. 

The  mark  at  1  200  to  the  pound  sterling  :  is  that  really  the 
■world's  estimate  of  the  credit  of  a  country  peopled  with  many 
millions  of  industrious,  scientific  folk,  or  is  it  an  artificial  position 
created  by  printing  presses  set  in  motion  by  men  determined  that 
they  will  not  pay  the  reparations  demanded  by  the  Allies?  Indus- 
trial magnates,  speaking  as  individuals,  all  express  themselves  in 
much  the  same  way,  saying,  "  We  have  lost  the  war,  we  realise 
that  we  must  pay  up,  but  now  are  we  to  do  so  if  the  Allies  take 
the  most  productive  coal  and  iron  bearing  districts  and  leave  us 
largely  without  the  means  of  manufacturing  and  making  money?  " 

The  unem[)loyment  problem  in  England  and  America  occupied 
a  large  amount  of  attention  in  German  newspapers,  and  it  was 
freely  said  that  this  unemployment  was  largely  due  to  the  fact 
that  Germany  could  flood  the  world  with  cheap  goods  owing  to  the 
state  of  the  exchange.  Time  after  time,  in  conversations  with 
men  of  business,  the  impossible  character  of  the  wild  demands  of 
the  Allies  was  emphasised.  One  man,  controlling  an  enterprise 
employing  nearly  10  000  men,  said  to  me  :  'We  thought  Napoleon 
was  bad  enough,  but  these  reparations  surpass  anything  he  did 
or  would  have  done  in  the  circumstances."  I  then  asked  him  what, 
in  his  view,  would  have  happened  if  the  tables  had  been  turned 
jmd  Germany  had  won  the  war?  His  reply  was  so  characteristic 
that  I  give  it  word  for  word  for  what  it  is  worth.  "  Germany." 
he  said,  "  would  at  least  have  so  arranged  matters  that  she  got  tlic 
■mnnty :  if  the  Allies  persist  in  their  present  policy  it  will  be 
impossible  for  them  to  get  it." 

The  mark  fluctuated  between  450  to  740  to  the  pound  during  my 
slay  in  Germany.  When  it  reached  50  and  700  it  was  said  on  all 
hands  that  the  whole  world  did  not  contain  sufficient  money  to 
pav  the  indemnities  at  such  a  rate  of  exchange. 

The  downfall  of  the  mark  means  that  at  present  Germany  can 
undersell  the  world,  more  especially  in  those  commodities  the 
raw  materials  of  which  she  produces  herself.  That  is  the  way  in 
which  the  unprecedented  state  of  the  exchanges  affects  manufac- 
turers and  merchants  in  Great  Britain,  America,  and  Japan  ;  but 
this  landslide  in  the  currency  plays  some  queer  itricks  inside 
Germany  itself.  Her  people  find  that  it  is  a  good  deal  easier  In 
sell  than  to  buy.  Therefore,  if  you  have  a  taste  for  Havana  cigars 
you  will  be  wise  to  take  them  with  you,  or  your  search  for  them 
in  Germany  will  be  extended,  and  "the  price  that  you  will  be 
called  upon  to  pay  for  them  will  give  you  food  for  reflection 
as  to  what  happens  in  a  country  whose  credit  has  gone  to  pieces. 

Day  by  day  Germany  has  to  search  inside  her  own  borders  for 
materials  to  work  up  into  manufactured  products.  She  is,  with 
her  scientific  mind,  thinking  more  especially  of  articles  containing 
the  minimum  of  material  and  the  maximum  of  work  to  make  thai 
material  valuable.  An  instance  of  this  was  a  new  slide  rule  which 
I  saw  being  made  by  the  largest  engineering  concern  on  the  Rhine. 
It  consisted  solely  of  a  strip  of  steel,  but  the  precision  work  put 
upon  it  made  it  an  article  of  considerable  value.  The  conclusion 
that  one  inevitably  draws  is  that  the  present  state  of  affairs  is 
as  unprecedented  as  was  that  when  credit  came  to  a  standstill. soon 
after  the  declaration  of  war.  when  special  measures  were  taken  to 
relieve  the  situation.  The  Allies  must  make  up  their  minds  quicklv 
whether  Germany  is  simply  playing  a  colossal  game  of  bluff,  and.  if 
so.  what  steps  they  must  take  to  put  a'  stop  to  that  game. 

The    Labouring    and    Business    Classes. 

Visitors  to  Germany  in  the  old  days  were  aware  of  the  existence 
of  three  distinct  classes.  The  lower  or  labouring  class ;  the  middle 
or  business  class  ;  and  the  upper  or  ruling  class.  AH  classes  under 
went  military  training,  but  only  the  upper  class  liked  it.  The 
members  of  it  learTied  and  loved  soldiering  from  their  boyhood,  and 
they  developed  the  love  of  it  through  their  student  "davs  with 
their  sabre  duels,  which  contests,  akin  in  some  measure  to  our  foot- 
ball and  cricket  matches,  were  the  only  athletic  sports  of  these 
young  irfen.  "Show  me  a  nation's  sportsmen  and  I  will  tell  you 
what  she  is  playing  at."  The  soldier  spirit  went  with  them  in  their 
manhood,  when  they  passed  naturally  as  officers  into  the  army.  It 
was  this  military  class  above  any  o'f  the  others  that  wanted  war. 


But  all  the  while  the  power,  the  wealth,  the  real  strength  of 
Germany  was  clothed,  not  in  the  pale  blue  uniforms  of  her  soldiers. 
but  in  the  black  coats  of  her  merchants.  It  was  the  merchants 
whom  Bismarck  saw  as  the  justification  of  his  visions.  The  army 
was  a  means  to  the  end. 

There  are  only  two  classes  in  Germany  today  ;  the  military  class 
has  disappeared.  Of  the  two  remaining  classes,  that  of  labour  is 
taking  a  more  prominent  place,  but  the  German  workman  has 
always  been  a  worker,  and  he  is  so  still.  He  thinks  socialism  may 
possibly  improve  his  lot,  but  he  knows  that  work  is  the  only 
philosopher's  stone.  In  the  merchant  class  the  brains  still  live, 
and  what  they  have  done  before  they  will  do  again,  and  they 
will  do  it  the  better  for  being  unhampered  by  a  huge  and  expensive 
army.  Germany  is  down,  but  she  is  not  out.  She  is,  moreover, 
still  writing  her  history  in  the  buildings  she  is  erecting.  In  Berlin 
there  are  many  big  sites  cleared  for  new  premises,  or  with  new 
ones  in  course  of  erection.  Large  portions  of  the  principal  streets 
are  ''  up  "  for  extension  of  the  tube  railway,  which  is  there  very 
near  the  surface,  and  a  matter  of  "  cut  and  cover "  instead  of 
deep  excavation  as  it  is  with  us,  Stuttgart  is  scrapping  one 
enormous  railway  station  for  a  fresh  one  on  scientific  lines.  In  the 
same  town  a  technical  college,  which  would  have  been  the  pride 
and  glory  of  an  English  town  of  the  same  size,  has  been  pulled 
down,  and  supplanted  by  another  far  bigger  and  better  equipped. 
In  Liepzic  they  are  erecting  two  huge  halls  for  the  use  of  exhibitors 
at  the  annual  fairs,  and  it  is  realised,  long  before  they  are  ready, 
that  they  will  not  be  nearly  large  enough.  At  Munich — but  the 
point  need  not  be  further  elaborated. 


Jackson   Cookers   for   Glasgow. 

As  we  recently  announced,  the  Glasgow  Corporation  have 
decided  to  hire  the  J.^ckson  Electric  Stove  Company's  No.  20 
cooker.  In  this  cooker  the  whole  outfit  is  heavily  constructed  of 
cast-iron  and  steel.  The  oven  has  an  actual  cooking  space  (not  total 
size  of  oven,  which  is  often  given  and  is  misleading)  of  14^  in. 
high  by  12j  in.  wide  by  15  in.  deep.  It  is  loaded  to  1  600  W,  with 
three-heat  regulation.  The  oven  is  double  cased  and  lagged  on  all 
sides,  including  the  door.  The  switch  is  fitted  in  a  convenient 
position,  and  is  arranged  for  three-heat  regulation.  The  hob, 
which  is  mounted  above  the  oven,  contains  two  open-type  boil- 
ing plates,  each  with  three-heat  regulation,  and  a  grill  loaded  to 
1  500  W,  single  heat. 

It  may  also  be  mentioned  that  there  is  no  mica  of  any  description 
employed  in  this  type  of  cooker.  There  are  also  no  loose  leads, 
beaded  wires,  asbestos  covered  wires :  all  connections  are  of  the 
solid  rod  type  mounted  on  porcelain  insulators — in  fact,  the  con- 
nections resemble  the  back  of  an  ordinary  switchboard.  There  is, 
therefore,  it  is  claimed  with  justice,  no  further  attention  needed  (n 


.Jackson  Cookers   bn  route   i.n;  llLA^.i'•\v 

the  leads  once  they  are  built  in  position;  the  only  adjustment  that 
may  be  occasionally  necessary  is  the  elements  will  require  replace- 
ment, and  this  is  easily  done,  for  the  hob  lifts  without  screws  or 
bolts  having  to  be  removed,  and  elements  can  then  be  inserted 
even  by  an  unskilled  person. 

The  boiling  plates  consist  of  three  elements :  these  are  con- 
nected as  follows  :  On  full  heat  each  element  is  in  parallel,  on 
medium  heat  the  two  outside  elements  are  in  parallel,  while  on  low 
heat  the  centre  element  js  in  series  with  the  two  outers. 

Large  quantities  of  liquid  can  be  delit)erately  thrown  over  these 
elements  when  glowing  at  full  heat,  without  fracture  or  damage, 
J.hough  this  is  not  recommended  as  a  daily  practice,  and  the  cookers 
can  be  subjected  to  a  flash  test  of  2  000  V  to  earth. 

It  is  of  interest  to  learn  that  during  the  last  two  weeks  in 
October,  173  No.  20  cookers  were  dispatched  for  use  in  connection 
with  various  hiring  and  housing  schemes  in  this  country,  and  over 
forty  of  the  No.  21  type.  The  Jackson  Stove  Company  can,  there- 
fore, claim  that  they  are  supplying  at  least  some  of  the  cookers 
that  various  authorities  are  installing  for  hiring,  or  in  their  housing 
schemes. 
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The   Latest   in   Ironclad   Switchgear. 

There  comes  a  time  in  the  development  of  electrical  equipment       switchgear.        All   readers   of    The   Elertrician   know   what    tha(> 
when  a  certain  stage  of  success  is  reached.     It  is  then   snffirient  to       means,  but  to  assist  them  we  publish  herewith  a  photograph  of  an 

I  xample  of  the  latest  pattern 
'if  this  gear,  which  has  re- 
cently been  supplied  by  the 
firm  for  use  in  Holland. 
This  eleven  -  panel  switch- 
board is  arranged  for  use  on  a 

I I  000  V  three-phase  system, 
ilie  switches  Ijeing  designed 
f  ■  ir  direct  operation.  A  feature 
•  ■f  the  back  view  is,  as  is 
tvident,  the  neat  and  compact 
arrangement  of  the  secondary 
wiring,  which  is  run  in  con- 
duit, and  the  indicating  lamp 
wiring  carried  in  Uexible 
iiietaUic   armoured   tubing. 

The  switchboard  embodies 
all  the  standard  features  of 
the  Reyrolle  gear,  such  as  the 
liital  enclosure  of  live  parts, 
which  are  embodied  in  com- 
pound, with  the  exception  of 
such  parts  as  the  switch  con- 
tacts and  potential  transformer 
coils  which  are  immersed  in 
..il.  The  well-known  plug-in- 
featiire,  in  which  connections 
lietween  incoming  cables  and 
Imsbars  are  made  through  the 
.'il  switch  by  means  of  plug 
contacts  on  a  carriage  type  oi  1 
switch  fitting  mto  plug  sockets 
vipon  the  busbar  chamber  and 
instrument  transformer  oham- 
lier  is  also  used,  thus  dispens- 
ing with  air-break  insulating 
switches,  with  their  accom- 
panying danger  due  to  careless 
operations.  Complete  fool- 
Ijroof  protection  against  acci- 
dental contact  is  obtained, 
firstly  through  the  careful  en- 
closure of  the  gear,  and  sec- 
ondly, through  a  very  thorough 
system  of  inter-locking. 
Attention  mav  also  be  drawn  to  the  provision   of   duplicate  bus 


Back  View  of  11  000  V,,  3-Phase,  300  A.,  Ketrolle  Ironclad  Switchgear,  for  Sittard,  near 
Maastricht,  to  the  order  of  Stroomverkoopmaatschappij. 


refer  to  that  equipment  either  by  its  maker's  name  or  by  some  nick- 
name for  its  various  details  to  be  immediately  visualised.  This 
stao-e   has   been   reached   bv   A.    Rkyroi.le   &    Comp.iny's    ironclad 


bars,  and  to  the  fact  that  selection  of  the  busbars  is  made  in  perfect 
safety  by  a  simple  adjustment  of  the  oil  switch. 


Association   of   Consulting   Engineers. 

The  annual  dinner  of  the  Association  of  Consulting  Engineers, 
which  was  held  on  the  24th  ult.,  was  one  of  the  most  pleasant 
gathei'ings  it  has  been  our  lot  to  attend.  The  chair  was  occupied 
by  Mr.  W.  Vaux-Graham,  the  chairman  of  tlie  committee,  and  the 
numerous  speeches  were  in  humorous  vein,  in  keeping  with  the 
occasion.  A  number  of  distinguished  guests  were  present,  including 
Lord  Meston,  Sir  John  Snell,  Sir  E.  E.  Pearson,  Mr.  Justice 
McCardie,  Mr.  Justice  Shearman.  Mr.  C.  A.  McCurdy  and  rejire- 
sentat'ives  of  the  Parliamentary  Bar. 

In  proposing  the  toast  of  the  Association.  Lord  Meston  referred 
to  some  Indian  problems  (such  as  destruction  by  erosion)  which 
were  of  the  highest  importance  to  the  country,  and  which  could 
doubtless  be  solved  by  engineers  if  only  the  Government  would  take 
exi)ert  advice.  There  were,  of  course,  competent  engineere  already 
in  India,  but  they  were  concerned  with  their  own  difficulties,  and 
were  not  in  a  position  to  deal  with  these  larger  problems. 

After  a  brief  response  by  the  chairman,  the  toast  of  the  Legal 
Profession  was  proposed  in  humorous  fashion  by  Mr.  S.  R.  LowcocK 
and  replied  to  by  Mr.  Justice  Shearman,  who  made  a  defence  of  the 
profession. 

In  responding  to  the  toast  of  the  Engineering  Institutions,  Sir 
Alexander'  Kennedy  said  he  looked  forward  to  the  adoption  of  a 
broader  policy  by  the  Institution  of  Civil  Engineers,  and  Mr.  J.  S. 
HlGHFiELD  dwelt  on  the  difficulty  of  adopting  standard  lines  in 
engineering  when  the  outside  inventor  kept  rushing  in  with  new- 
inventions. 

The  toast  of  British  Industry  was  proposed  by  Mr.  A.  H.  Dykes 
and  responded  to  by  Sir  Edw.urd  PE.'msON,  who  said  he  would  not 
attempt  to  lay  the  blame  for  the  present  depression  on  any  parti- 
cular section  of  the  community.  Our  past  prosperity  had  been 
largely  due  to  the  pluck  of  the  manufacturer.  Wages  would  cer- 
tainly have  to  come  down,  but  they  must  come  dowm  slowly.  Our 
exports  were  improving.  It  was  necessary,  however,  to  stabilise  tbe 
foreign  exchanges,  and  this  would  never  be  done  until  the  inordinate 
73riGting  of  paper  money  ceased.  It  was  essential  that  man.i- 
facturers  should  maintain  their  standards  of  quality  and  their 
deliveries.  He  felt  certain  that  if  labour  were  properly  handled 
<hey  would  play  the  game,  and  that  we  should  soon  retrieve  our 
position. 


Exhibition   of  Fuel-Saving   Appliances   at 
Cardiff. 

An  interesting  and  highly-successful  exhibition  of  apparatus, 
models,  diagrams.  &c.,  dealing  with  everything  pertaining  to  the 
Economic  Generation  of  Steam  was!  held  last  week  at  the  South 
Wales  Institute  of  Engineers,  Cardiff. 

The  exhibition  was  formallv  opened  by  Mr.  W.  Foster  Brown. 
President  of  the  Institute,  on  Thursday,  Nov.  17,  and  remained 
open  until  Kov.  19.  Over-  fifty  firms  were  represented,  thai 
exhibits  covering  all  branches  of  boiler-house  equipment,  and  the 
latest  devices  for  facilitating  scientific  control.  The  show  resembled 
and  in  certain  respects  surpassed,  that  held  m  the  Institution  ot 
Mechanical  Engineers  last  June.  The  extraordinary  interest  taJieii 
in  the  exhibition  by  colliery  engineers  and  officials  afforded  eloquent 
t-estimonv  of  the  degree  to  which  the  importance  of  economy  m  the 
use  of  fuel  is  now  realised,  even  by  those  who  burn  coal  at  the 
pit's  mouth. 

Wireless   for  Life-Saving. 

At  the  final  session  of  the  International  Shipping  Conference, 
held  in  London  last  week,  Sir  Owen  Phihpps,  who  presided, 
initiated  a  discussion  on  life-saving  appliances  and  radio-telegraphy 
at  sea  In  a  resolution  submitted  by  Sir  Alan  Anderson,  it  was 
pointed  out,  with  reference  to  wireless  telegraphy,  that  it  was  essen- 
tial that  the  free  market  in  installations  should  be  maintained.  Ihe 
legal  obligation  to  instal  wireless  on  merchant  *'Pf ,  ^''^l"'^'^^^''' 
oiilv  by  the  desire  to  save  life,  the  shipowners  should  be  left  com- 
nlete  freedom  to  deal  with  improvement  or  amplification  of  wireless 
installations.  As  it  had  already  been  proved  that  the  attempt  to 
maintain  constant  communication  by  human  agency  could  not  be 
made  effective,  an  automatic  alarm  device  should,  as  soon  as  prac- 
ticable, be  approved  and  permitted  to  take  the  place  of  the  human 
watchers,  as  provided  in  Article  34  of  the  Convention  of  1914.  Ihe 
legal  obligation  on  ships  compelled  to  carry  wireless  should  be 
limited  to  the  efficient  operation  of  wireless  for  life-saving  emer- 
gency :  and  a  limited  knowledge  of  wireless,  sufficient  for  these  lite- 
savirig  duties,  should  be  a  qualification  for  a  certificate  to  be  he  d 
bv  a  member  of  such  ship's  company,  eo  that  no  idle  men  would 
h'ave  to  be  carried  to  fulfil  this  exceptional  duty. 
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Diesel   Engine   Users   Association. 

At  the  last  mwtiiif;  of  the  Diesel  Engine  Users  Association,  held 
at  the  Institution  of  Electrical  Engineers,  Mr.  Oswald  Wans  read  a 
Paper  on  "  Soire  Kece.nt  Developments  in  Mechaniml  Injection 
Oil  EnoiAes  vsinc  Heavt  Oils."  The  author  dealt  with  various 
tvi>es  of  so-called  '  Serai-Diesel  "  encinee.  and  described  some  of  the 
outstanding  developments  of  two-  and  foui-cyclc  mechanical  injection 
engines  w^ich  had  been  instrumental  in  rendering  these  prime 
movers  efficient  and  reliable  power  agents. 

On  the  question  of  fuels,  the  author  referred  to  the  range  of  suit- 
.-iblo  petroleum  fuels  as  being  wide,  but  that  viscosity  had  an 
important  l>earing  upon  the  advisability  of  using  some  of  the  heavier 
grades.  He  also  referred  to  his  experience  in  the  use  of  tar  oil  as 
fuel.  In  this  case  a  second  pump  was  usually  employed  to  inject 
the  pilot  oil  just  before  the  main  charge,  and  the  pilot  oil  was 
UMiallv  about  6  per  cent,  of  the  total  fuel  used  at  the  working  load, 
its  qu.intitv  remaining  constant  at  all  loads. 

The  further  development  of  the  oil  engine,  whether  of  the 
mechanical  air-injection  type,  was  largely  dependent  upon  the 
materials  at  the  disposal  of  the  designer,  and  the  production  ot 
metals  having  greater  heat-resisting  properties  demanded  the  close 
and  continued  co-operation  of  the  engineer  and  the  metallurgist. 
There  was  also  still  a  wide  field  for  research  in  connection  with  the 
atomisation  of  the  charge.  

Tlie  reading  of  the  Paper  was  followed  by  a  discussion. 


C.A.V.  at  the  Motor  Cycle  Show. 

\t  Stand  \o.  164  at  the  Motor  Cycle  Show  at  Olympia  C  A. 
V*Ni)EBVELL  &  Co.MP.\NY  are  e.'chibiting  the  long-awaited  C.A.\ 
d,vnamo  lighting  sets  for  motor  cycles,  both  on  "  solo  "  and  "  com- 
liination '•  machines.  The  dynamo  for  these  installations  is  only 
3iin  diameter,  but  it  is  built  on  identical  lines  with  the  standard 
C  K  \'  car-lighting  models.  The  output  is  5  A  at  about  1  000  revs, 
per  min..  an  ample  charging  rate  to  cover  all  ordinary  lighting  re- 
quirements, which  may  include  a  dashlamp,  spotlight,  &c.  Ihe 
battery,  a  speSial  "  C.A.V.-WiUard."  renowned  for  the  threaded 
rubber  insulation,"  with  the  consequent  freedom  from  trouble  has 
an  actual  capacity  of  3  A  for  ten  hours.     This  should  be  registered 


ai  all  othcial  '  C.A.  V.-Willard  "  service  station,  the  nearest  of 
whicli  will  be  indicated  on  application,  as  it  is  eligible  for  exactly 
the  same  free  service  benefits  as  its  larger  brothers  are  for  car 
lighting  and  starting. 


Electricity  in  Switzerland. 

The  report  for  1920  of  the  Committee  of  the  Swiss  Commercial 
and  Industrial  Association  contains  some  int^eresting  information  on 
the  extensive  use  of  electricity  in  Switzerland.  In  1914  it  wa." 
calculated  that  the  country's  potential  production  of  electric  power 
amounted  to  about  4  000  000  h.p.  The  actual  capacity  at  the  begin- 
ning ot  1914  was  about  500  000  H.r. ,  hut  various  new  stations, 
completed  between  tliat  date  and  Dec.  31.  1920.  increased  the  possible 
output  by  about  300  000  h.p.,  so  that  about  3  200  000  u.p.,  or 
80  per  cent,  of  the  total  possible  production,  remains  undeveloped. 
At  the  beginning  of  1914  there  were  6  860  water-power  installations,, 
using  3  710  turbines  and  4  903  water  wheels.  Of  these  6  860  instal- 
lations 5  025  had  an  average  net  power  of  39  000  h.p.  and  a  minimum 
constant  power  of  less  than  20  h.p.  each,  while  the  remaining  836 
had  a  net  power  of  487  000  H.P.  and  a  minimum  constant  power  of 
20  n.P.  and  over.  On  Jan.  1,  1914.  there  were  six  stations  with  a 
minimum  constant  power  of  10  000  H.p.  and  over.  Between  the 
beginning  of  1914  and  the  end  of  1920  eleven  important  new  works 
were  started,  the  biggest  being  that  at  Oltgen-Goesgen.  with  a 
maximum  net  horse-power  of  80  000  and  a  minimum  of  17  000,  and 
that  at  Ritom,  with  a  maximum  of  78  000  h.p.  At  Dec.  31.  1920. 
there  were  five  important  new  stations  under  construction,  including 
the  Anisteg  and  Barberine  stations  for  the  Federal  Railways,  with 
a  maximum  horse-power  of  80  000  and  60  000  respectively,  and  the 
Brox  station  (24  000  h.p.),  Chancy-Pougny  (43  000  h.p.),  and 
Klosters-Kublis  (45  000  h.p.).  At  present  ttiere  is  no  village  in 
Switzerland  which  is  not  provided  with  electricity  supply  :  in  1916 
the  total  miits  used  were  1  534  000  000,  and  in  1919  over  1  846  000  000 
imits.  These  figures  do  not  include  the  output  of  the  undertakings 
which  produce  their  own  power,  e.g.,  the  Federal  Railways  and  the 
principal  electro-chemical  works.  Though  in  some  parts  the 
increased  use  of  electricity  was  due  to  the  high  price  of  coal,  it  was 
mainly  due  to  the  cleanliness,  convenience,  .ind  other  advantaget^ 
that  the  electric  service  has  become  so  popular. 


Direct   Wireless   to   Australia. 


Wireless  test  messages,  prepared  by  an  in- 
dependent expert  and  transmitted  in  his 
presence,  were  sent  direct  to  .Australia  last  week 
from  the  Marconi  station  at  Carkakvon. 
Cablegrams  since  received  announce  the  recep- 
tion of  the  messages,  complete  on  the  first  trans- 
mission, both  at  Sydney  and  Melbourne.  The 
valve  transmitter  ns"ed  on  this  occasion,  of  which 
we  give  an  illustration  herewith,  consists  of 
forty-eight  Marconi  MT*  type  transmiUing 
valves.  The  anode  volUge  is  10  000  V,  current 
being  supplied  by  four  d.c.  generators  in  series. 
The  earth  screen  which  has  recently  been  in- 
stalled has  reduced  the  aerial  resistance  to  less 
than  1  O.  An  aerial  current  of  350  A  is 
obtained  when  using  this  transmitter.  The 
advantages  of  the  valve  for  moderate  ranges 
are  well  known,  but  hitherto  for  long  distances 
the  high-frequency  alternator  or  the  arc  have 
been  considered  essential.  As  is  well  known, 
for  some  years  past  there  have  been  wireless 
plants  capable  of  sending  messages  to  any  pari 
of  the  world.  The  German  station  at  Nauen 
in  1918,  having  worked  up  in  the  course  of  ten 
or  twelve  years  from  a  range  of  3  600  kilometres, 
with  a  100  metre  mast  and  10  kW  in  the  aerial 
erected  a  mast  system,  the  loftiest  mast  in  which 
is  200  metres  high,  and  with  400  kW  in  the 
aerial,  found  no  difficulty  in  reaching  the  utter- 
most parts  of  the  earth.  A  still  more  powerful 
station  has  recently  been  opened  on  Long  Island. 
United  States;  and  Bordeaux,  which,  with  its 
1  000  kW  arcs,  communicates  easily  with  Indo- 
China,  is  only  a  little  way  behind  that  of  Long 
Island. 

The  significance  of  the  Carnarvon  experiment, 
therefore,  lies,  not  so  much  in  the  distance 
covered,  but  in  the  fact  that  it  should  have 
been  possible  to  "wireless"  through  so  many 
thousands  of  miles  of  ether  with  only  160  kW. 

In  his  lecture  last  week  at  the  Royal  Society 
of  .\rts.  Dr.  Fleming  stated  that  with  the 
valve  transmitter,  not  only  is  the  capital  outlay 
much  less  than  is  required  for  the  equivalent 
high-frequency  alternator  or  are  plant,  but  there 
is  no  necessity  for  complete  duplication  to  secure 
reliability,  as  it  is  most  unlikely  that  all  the 
valves  would  fail  at  once. 


The  Bank  of  Valves  Used  in  the  Carnarvon-Australia  Wireless  Experiments. 
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Legal    Intelligence 

THE    CLAIM    AGAINST    SIEMENS    &.    HALSKE. 

The  Anglo-German  Arljitial  Tiilmnal  has  given  judgment  on  thv 
claim  of  Mr.  Alex.  Siemens  against  Siemens  &  Halske.  Claimant 
undertook  to  transfer  to  respondent  company  10  133  shares  of  £5 
each  in  Siemens  Brothers  &  Companv  f(jr  506  shares  of  a  new  issue 
of  shares  in  Siemens  &  Halske,  a  company  established  according 
to  German  law.  Claimant  had  received  until  the  outbreak  of  war 
the  dividends  declared  bv  the  German  company  and  might  have 
voted,  although  he  did  not  as  a  fact  do  so,  at  general  meetings  of  the 
■company.  The  contract  contained  in  the  correspondence  between 
the  parties  was  dulv  performed  by  claimant  and  also  by  respondents, 
except  as  to  the  delivery  of  the  share  documents  and  the  introduction 
of  the  shares  on  the  Stock  Exchange,  but  as  claimant  had  never 
•called  upon  them  to  do  these  things  there  was  no  breach  of  contract 
in  those  respects.  Tlierefore  the  claim  failed,  and  repondents  were 
given  £75  as  costs. 

TELEPHONE    POLE    AGREEMENTS. 

At  Birmingham  Police  Court  on  the  24th  ult..  Lord  Ilkeston  heard 
an  application  by  the  Postmaster-General  to  determine  agreements 
for  consents  given  for  placing  telephone  pixits  cm  private  property 
and  the  appropriate  annual  amount  which  should  be  paid  by  the 
Post  Office  for  the  facility.  In  1910  Mrs.  H.  Hector,  of  Edgbaston, 
allowed  the  National  Telephone  Company  to  maintain  a  pole,  under- 
groiuid  pipe,  and  stays  in  the  rear  of  property  owned  by  her  for  an 
annual  payment,  of  £1  5s.  In  June  last  the  Post  Office  engineers 
renewed  the  pole  on  account  of  deterioration,  and  without  approach- 
ing Mrs.  Hector.  It  w-as  alleged  that  some  da,mage  had  been  caused 
to  the  propeity.  and  under  the  terms  of  the  agreement,  notice  was 
given  for  the  removal  of  the  pole,  and  the  case  was  taken  tip  by  the 
Postmaster-General  under  the  extended  powers  granted  to  him  by 
the  Telegraph  (Construction)  Act,  1916.  Evidence  was  given  that 
no  complaints  of  damage  or  inconvenience  had  been  received  from 
the  occupiei's  of  the  premises,  and  that  the  25s.  previouely  paid  had 
been  agreed  to  by  the  National  Telephone  Company,  who  had  no 
statutoi-y  powers.  The  Postmaster-General  was  advised  that  anv 
amount  paid  in  respect  of  wayleave  should  bear  direct  relation  to  the 
loss  or  inconvenience  caused  by  the  presence  of  his  fixtures,  which  in 
the  present  case  w-as  assessed  by  him  at  2s.  6d.  per  annum. 

Lord  Ilkeston  made  an  award  consenting  to  the  maintenance,  of  the 
fixtures,  subject  to  a  payment  of  2s.  6d.  per  annum,  and  directed 
that  the  casts  (five  guineas)  should  be  paid  by  Mrs.  Hector. 

I  ,     POSTMASTER-GENERAL    v.    LIVERPOOL  c  CORPORATION. 

On  Friday  a  Divisional  Court  (Shearman  and  Salter,  JJ.)  allowed 
the  appeal  of  the  Postmaster-General  from  a  decision  of  Judge 
Thomas,  of  the  Liverpool  County  Court,  who  dismissed  the  claim 
of  the  appellant  for  the  recovery  of  the  agreed  cost  (£40  8s.  7d.)  of 
repairing  certain  damage  done  to  telephone  plant  caused  by  an 
explosion  in  one  of  the  electric  light  mains  belonging  to  the  respon- 
dents. The  grounds  of  appeal  were  that  the  judge  had  misdirected 
himself,  and  was  wrong  in  law,  in  holding  that  the  plaintiff  was 
bound  by  the  terms  of  an  agreement  (dated  June  17,  1896)  between 
the  defendants  and  the  National  Telephone  Company,  and  that  the 
defendants  had  not  waived  or  abandoned  their  rights  under  such 
agreement.  A  clause  of  the  agreement  exonerated  defendants  from 
liability  to  pay  damages  for  nuisance  occasioning  loss  to  plaintifB^  and 
also  from  paying  the  expenses  of  making  good  the  injury  to  plaintiff's 
telephone  line  under  tne  provisions  of  the  Telegraph  Act,  1878. 
It  was  further  submitted  that  the  judge  was  wi'ong  in  law  in  holding 
that  a  letter  dated  Jan.  24,  1912,  was  not  a  sufficient  notice  under 
the  Telegraph  Act,  1892 ;  that  the  laying  of  the  telephone  plant  by 
the  company  in  contact,  or  practically  in  contact,  with  defendants' 
electric  light  main  amounted  to  negligence,  and  that  plaintiff  was 
responsible  in  law  for  such  last-mentioned  acts  and  for  damage  to 
plaintiff's  telephone  plant. 

After  hearing  legal  arguments,  Mr.  Justice  Shearman  said  they 
agreed  with  the  finding  of  the  Coimty  Com't  judge  that  there  was 
proof  of  nuisance,  but  that  was  subject  to  the  evidence.  It  might 
have  been  dangerous  in  itself.  As  to  the  agreement  between  the 
National  Company  and  the  Corporation,  it  was  shown  that  while 
the  Postmaster-General  held  a  monopoly  of  the  telegraph  and  tele- 
phone business  for  the  State,  he  was  authorised  to  i.ssue  licences, 
which  was  done  in  that  case  to  the  company.  That  licence  e.xpired  in 
1911.  The  agreement  was  subject  to  certain  conditions,  one  of  which 
indemnified  the  Corporation  against  injury  or  damage  which  might 
be  done  bj'  their  electric  light  plant.  The  agreement  was  entered 
into  before  the  licence  of  the  Postmaster-General  was  obtained,  and 
the  court  agreed  with  the  contention  of  the  Postmaster-General  that 
he.  could  not  be  bound  by  the  agreement  with  the  Corporation  to 
which  he  was  not  a  party,  and  which  came  to  an  end  by  the  effluxion 
of  time  when  the  licence  to  the  National  Telephone  Company  ended 
on  the  transference  of  their  property.  The  court  held  that  there  was 
a  proper  claim  under  Sec.  8  of  the  'ITelegraphs  Act,  1892,  and,  on  the 
ground  of  nuisance,  the  appeal  was  allowed,  with  costs. 

On  the  application  of  Mr.  Maughan,  K.C.  (for  respondents),  the 
court  gave  leave  to  appeal. 

The  executive  rtf  the  Amalgamated  Engineering  Union  estimate 
that  a  BEDUCTioN  of  £50  000  000  will  be  made  in  the  annual  wages 
cost  as  a  result  of  the  recent  decision  of  the  members  of  the 
engineering  and  shipbuilding  unions  to  accept  the  withdrawal  by 
instalments  of  the  12^  per  cent,  and  7^  per  cent.  Ministry  of 
Munitions  bonus.  The  union  has  87  768  unemployed,  or  nearly  25 
per  cent,  of  the  total. 


The   I.E.E.   Contract   Conditions. 

The  NEW  EDITION  of  the  Model  Form  of  CtEN-eral  Conditions  of 
the  Institution  of  Electrical  Engineers  indicates  that  a  good  deal  of 
revision  has  taken  place.  The  Coinniittee  engaged  on  the  work 
included  a  number  of  representatives  of  other  associations  within, 
or  closely  connected  with,  the  electrical  industry,  and  the  changes 
made  should  make  the  new  issue  more  generally  useful  and  of 
wider  application  as  model  general  conditions  for  engineering  con- 
tracts. It  is  of  great  advantage  to  have  uniformity  of  conditions 
in  contracts,  and  the  new  code  is  intended  to  cover  the  main 
conditions  for  the  supply  of  plant  tand  materials  and  the  execution 
of  work  connected  therewith.  It  will  now  be  found  to  cover  the 
majority  of  cases.  Of  course,  there  will  always  be  particular  con- 
tracts which  require  separate  treatment,  but  even  in  these  instances 
the  model  conditions  can  be  amended  to  meet  the  sitnafioii. 

Provision    for    Emergencies. 

Many  of  the  changes  made  are  intended  to  make  provision  for 
emergencies  or  extraordinary  situations,  such  as  the  cost  of  altera- 
tions necessitated  by  inaccurate  information  supplied  by  the 
engineer,  the  cost  of  obtaining  new  tenders,  and  of  additional  copies 
of  drawings,  &c.  The  clauses  relating  to  the  assignment  and  sub- 
letting of  contracts,  the  variation  or  omission  of  work,  the  liability 
for  negligence,  and  the  death  or  bankruptcy  of  the  contractor,  have 
been  strengthened,  and  the  various  conditions  more  clearly  defined. 
-V  new  clause  dealing  with  underground  works,  such  as  foundations 
or  cable  trenches,  has  been  added,  and  it  is  laid  down,  in  the 
clauses  on  inspec'  "cm  and  testing,  that  where  the  contract  provtdes 
for  tests  at  the  premises  of  the  contractor,  the  latter  shall,  unless 
otherwise  agreed,  provide^  Ji-ee  of  charge,  such  labour,  materials, 
electricity,  fuel,  stores,  and  instruments  as  the  engineer  may  con- 
sider requisite.  The  portions  dealing  with  the  supervisory  powers 
of  the  engineer,  the  liability  for  accidents  and  damage,  the  terms  ' 
and  conditions  of  payment,  the  tests  on  completion,  and  the  rejection 
of  defective  work,  have  also  undergone  considerable  modification. 
Model  forms  of  the  agreement  and  guarantee,  and  of  the  conditions 
to  be  observed  in  tendering,  are  given  in  an  appendix,  and  the  new 
conditions  are  issued  in  a  form  which  can  be  used  as  the  actual 
contract  by  filling  in  the  blank  spaces. 


Obituary. 


The  death  is  announced  of  Dr.  F.  W.  Passmore,  the  well-known 
consulting  and  analytical  chemist.  He  appeared  as  an  expert 
witness  in  sevei'al  electric  lamp  patent  cases. 

The  death  occurred,  on  Nov.  21,  of  Mr.  Francis  George  Hart, 
who  was  for  many  years  associated  with  the  firm  of -Peto  &  Radford, 
of  Victoria-street,  London.  He  was  sixty-three  years  of  ago. 
and  resided  at  Epping,  where  he  was  a  Founder  and  Past  Master 
of  the  Boadicea  Lodge  of  Freemasons. 

The  death  t«ok  place,  on  Monday,  after  only  a  fortnight's  illness, 
of  Aid.  John  Stringer  Hinchlibte,  a  prominent  member  of  the 
Leeds  City  Council  and  a  partner  in  the  firm  of  the  Hinchliffe, 
Green  Manufacturing  Company,  engineers.  Mr.  Hinchliffe  received 
his  engineering  training  at  Leeds  and  at  the  engineering  works  of  the 
Lancashire  &  Yorkshire  Railway  Company.  Later  he  spent  four 
years  on  the  Continent,  wheixi  he  gave  particular  attention  to 
electrical  engineering.  His  special  knowledge  proved  of  great 
advantage  to  the  city,  not  only  when,  in  his  earlier  years  on  the 
City  Council,  he,  together  with  the  chairman  and  manager  of  the 
tramways,  undertook  a  personal  investigation  of  Continental  elec- 
trical tramway  systems,  but  in  later  years  when  he  filled  the  office 
of  chairman  of  the  Tramways  Traffic  Management  and  Highways 
Sub-Committee.  He  also  served  on  the  Corporation  Gas  and 
Electricity  Committees. 


Educational. 

The  recently-erected  inorganic  and  physical  chemistry  laboratories 
at  University  College,  London,  are  to  be  named  after  the  late  Sir 
William  Ramsey. 

Applications  for  grants  from  the  Andrew  Carnegie  Research 
Fund  in  aid  of  research  work  on  the  metallurgy  of  iron  and  steel 
should  be  sent  in  to  the  Council  of  the  Iron  and  Steel  Institute  before 
the  end  of  February  next.  Application  forms  may  be  obtained 
from  the  secretary. 

In  the  course  of  a  speech  last  week  at  the  second  annual  dinner 
of  the  Imperial  College  of  Science  and  Technology,  over  which 
Lord  Crewe  presided.  Sir  Robert  Blair  said  that  there  were  432 
students  at  the  Imperial  College  of  Science  and  Technology,  204  at 
the  Royal  School  of  Mines,  and  481  at  the  City  and  Guilds  Engineer- 
ing College,  a  total  of  1  117  students.  The  post-graduate  students 
numbered  218. 

We  are  not  surprised  that  the  proposal  of  the  Treasury  to  reduce 
the  annual  grant  in  aid  of  University  education  by  £300  000 
has  been  strongly  criticised  by  teachers  and  education  authorities. 
Much  as  we  desire  to  see  the  curtailment  of  public  expenditure,  we 
regret  that  such  a  serious  reduction  is  proposed  in  the  University 
grants.  As  it  is  the  aniuial  grant  to  the  Universities  is  absurdly 
small,  being  about  one-fifth  of  the  total  annual  grant  for  education. 
Already,  owing  to  the  large  demands  for  specialised  teaching  and 
rosearc^i  the  Universities  are  in  a  state  of  great  financial  embarrass- 
ment, and  the  reduction  w-ill  cause  serious  injury,  not  only  to  pure 
learning  and  science,  but  to  progress  and  development  in  industrial 
and  commercial  life. 


TIG 


The   Electrician. 


December  2,  192 1 


Electricity  Supply. 

WniESDEN  Urban  Council  proposes  to  instal  electric  light  in  two 
schools,  at  a  cost  of  £2  006. 

Walton  Council  is  making  a  vigorous  protest  against  the  raising 
of  the  electricity  charges  from  lOd.  to  Is. 

St.  M.ieylebose  Borough  Council  proposes  to  apply  for  sanction 
to  borrow  £63700  for  electricity  worke  extensions. 

At  the  invitation  of  Mr.  C.  G.  Morlcy  New.  city  electrical 
engineer,  members  of  the  Cardiff  Teciinical  College  Economics 
Society  paid  a  visit  of  inspection  to  RoATn  Power  Station. 

A  new  electric  plant  has  been  installed  by  the  Ocean  Coal  Com- 
pany at  their  Dare  Collierv.  Cwmparc.  and  within  a  few  weeks  all 
the  dwelling  houses  and  public  buildings  in  Cwmparc  will  be  lit  by 
electricity. 

St.  Helixr  (Jersey)  Town  Council  have  decided  to  replace  the 
present  gas  lighting  of  the  town  by  electricity.  A  scheme  to  utilise 
tidal  power  is  being  prepared  by  French  engineers  resident  in  the 
island. 

AccRiNGTON  Corporation  is  sending  another  deputation  to  London 
to  interview  the  Electricity  Commissioners  with  a  view  to  pressing 
tfie  petition  for  borrowing  powers  for  the  extension  of  the  town's 
electricity  plant. 

Trttro  Town  Council,  after  considering  an  electric  lighting  scheme 
by  which  it  is  proposed  to  take  a  bulk  supply  from  the  Cornwall 
Electric  Power  Company,  has  asked  the  company  to  revise  their 
sliding  scale  of  prices. 

Hertfordshire  County  Council  have  consented  to  the  North 
,  Metropolitan  Electrical  Power  Distribution  Company  erecting  over- 
head lines  frnm  Welwyn  Garden  City  to  St.  Albans,  via  Hatfield,  for 
the  supply  of  electricity. 

The  Kent  County  Council  has  decided  to  expend  £1  300  on  an 
electricity  supply  scheme  at  Bar^iing  Heath  Ment.u,  Hospit.u,. 
M.UDSTOXE.  by  which  it  is  estimated  there  will  be  an  annual  saving 
of  £1  500  on  fuel  and  gas. 

Leek  Town  Council  are  notifying  consumers  that,  pending  the 
installation  of  the  new  generating  set,  it  will  not  be  possible  for 
the  Council  to  consider  any  further  applications  for  a  supply  of 
current  for  power  purposes. 

The  Ministry  of  Transport  have  consented  to  the  application  of 
Xewion  Abbot  Urban  Council  for  extension  to  the  end  of  August. 
1922.  of  the  period  over  which  the  Council  has  an  option  to 
purchase  the  Newton  electricity  undertaking. 

The  Alderley  axd  Wilmslow  Electric  SrppLY  Company  have 
applied  to  the  Commissioners  for  a  Special  Order  making  provision 
for  the  revision  of  the  maximum  prices  authorised  under  the  Orders 
of  1895  and  1903.  and  for  other  purposes.  , 

Farnborocgh  Urban  Council  have  passed  a  resolution  protesting 
against  the  increase  in  the  charge  for  electricity  for  power  from 
id  to  6d.  per  unit  by  the  local  Gas,  Water,  and"  District  Lighting 
Ccmpany.  and  the  Aldershot  Chamber  of  Commerce  have  been 
asked  to  support  the  protest. 

The  Minister  of  Transport  has  extended  for  one  year  from  July  8. 
1921.  the  period  of  two  years  and  eighteen  months  respectivelv 
allowed  by  the  Yeovil  Electric  LtGHTtNC  Order.  1914.  for  laying 
mains,  &c.,  in  streets  specified  in  the  Order  and  in  the  remainder  of 
area  of  supply. 

A  public  inquiry  has  been  held  into  the  proposal  to  extend  the 
area  of  the  Wolverha-Mptox  borough,  so  as  to  include  Heath 
Town,  Wednesfield,  Bushbury,  and  other  adjoining  areas.  The 
electricity  supply  and  tramway  powers  of  the  Corporation  would  be 
extended  to  the  new  areas. 

The  annual  report  of  the  Borough  Electrical  Engineer  of 
SouTH.tMPTON  (Mr.  W.  G.  Turner)  states  that,  though  a  deficit 
of  over  £2  300  was  anticipated,  the  actual  deficit  for  the  year 
ended  March  31  last  was  only  £795  (against  £4  500  in  1920).  The 
gross  profit  amounted  to  £32" 500. 

The  new  super-power  station  at  Runcorn  w-as  officially  opened 
last  week.  The  plant,  which  has  been  erected  for  the  Mersev  Power 
Company,  is  capable  of  extension  up  to  100  000  kW.  The  total 
ir,.vt,-.ile/l  capacity  is  50  000  H.P.,  compared  with  5  000  when  opera- 
tions vcre  commenced  a  few  yeai-s  ago. 

Hawarden  Rural  Council,  at  their  meeting  last  week,  passed  a 
resolution  protesting  against  the  action  of  Chester  Corporation  in 
seeking  to  obtain  a  Special  Order  to  supply  electricity  in  the 
rni-a  of  Hawarden  Council,  and  pledging  themselves  to  use  all  the 
iii.-aris  in  their  power  to  oppose  the  applioation. 

We  are  asked  to  point  out  that  the  switchgear  at  the  Jubilee- 
street  Generating  Station,  Blackbtthn,  a  description  of  which  was 
giyeji  in  our  issue  of  Oct.  28,  was  supplied  by  the  Metropolitan- 
Viekers  Electrical  Company,  as  an  e.xtension  of  that  originally 
supplied  by  the  British  Westinghouse  Company. 

The  Darlington  Electricity  Committee  recommend  a  reduction  ' 
from  Jan.  1  of  id.  per  unit  in"  the  charge  for  electricity  for  lighting 
purposes,  and  of  10  per  cent,  for  power.     This  will  make  the  charge 
for    lighting   4d.    per    unit,    as    compared    with    S^d.    pre-war,    and 
will  leave  the  power  rate  about  10  per  cent,  higher  than  pre-war. 

The  Electricity  Commissioners  have  submitted  to  the  Ministry  of 
Tr.Ti'p.jrt  for  confirmation  a  Special  Order  granted  to  Heref"ord 


Town  Council  extending  the  area  of  supply  to  the  Urlian  districts  of 
Bromyard  and  Kington,  and  the  Rural  Districts  of  Bredwardine, 
Bromyard,  Dore,  Hereford,  Kington,  Leominster,  Ross,  Weobley,  &c. 

At  the  invitation  of  the  directors  of  the  United  Alkali  Company, 
member?  of  Widnes  Corporation  paid  a  visit  of  inspection  last  week 
to  the  new  electric  power  plant  which  the  company  has  erected  at 
West  Bank  Dock.  When  fuUv  equipped  the  plant  will  have  a 
capacity  of  26  000  kW. 

BsiTSTOL  Corporation  proposes  to  purchase  about  15  acres  of  land, 
for  £14  000,  adjoining  the  Feeder-road  works  for  extensions  and 
other  purposes.  It  is  estimated  that  £2  425  will  be  spent  on  altera- 
tions to  mains,  &c. .  in  connection  with  the  purchase  by  the  Corpora- 
tion of  the  undertaking  of  the  Ke\Tisham  Electric  Light  &  Power 
Company. 

During  the  past  year,  the  LoNDpN  municipal  electricity  under- 
T.AKINGS  obtained  authority  to  borrow  forty-two  loans,  representing 
£1  365  949,  compared  with  eighteen  loans,  amounting  to  £478  959,  in 
1919-20.  The  total  amount  borrowed  for  electricity  supply  pur- 
poses is  £8929  644,  but  this  sum  does  not  include  the  expenditure  of 
the  supply  companies. 

LE.ATirEEHEAD  AND  DISTRICT  ELECTRICITY  COMPANY  ha£  applied  to 
the  Commissioners  for  permission  to  make  the  standard  voltage  of 
supply  for  future  consumers  within  their  area  220  V  between  eitjier 
phase  and  the  neutral,  and  at  their  option  to  alter  the  supply 
to  any  existing  consumers  within  the  area  from  110  to  220  V.  The 
cost  of  replacements  or  alteration  of  any  apparatus  on  consumers" 
premises  necessitated  by  the  change  will  be  borne  by  the  company. 

BraiONGHAM  Chamber  of  Commerce,  on  Monday,  considered  a 
report  of  the  Imperial  and  Local  Finance  Committee  with  reference 
to  the  increase  of  50  per  cent,  in  electricity  and  gas,  and  decided 
that  a  letter  should  be  sent  to  each  of  the  departments  e.xpressing 
the  opinion  that,  in  view  of»the  fact  that  reductions  had  been  made 
in  the  prices  of  materials  and  in  wages.  &c. ,  it  was  only  reasonable 
for  traders  to  anticipate  an  early  reduction  in  the  existing  charges. 

At  their  meeting  last  week  Be.\dford  Electricity  Committee 
authorised  twenty-four  extensions  of  mains,  involving  the  laying  of 
new  cables  in  about  two  and  a  half-miles  of  streets.  In  addition, 
the  question  of  furnishing  a  supply  of  electricity  in  the  Thornton 
district  was  considered  as  a  special  matter,  and  the  committee 
recommended  the  City  Council  to  proceed  with  this  work,  providing 
that  sanction  to  the  raising  of  a  loan  covering  the  cost  can  be 
obtained  from  the  Electricity  Commissioners. 

The  Mersey  Power  Company  is  apnlvinc  for  power  to  distribute 
electricity  in  that  part  of  the  Chester  Rural  District  Council's  area 
which  lies  in  the  Mersey  and  West  Lancashire  district.  The  Rural 
Council  has  decided  that  no  objection  be  raised  to  the  application, 
but  that  the  clerk  write  to  the  Electricity  Commissioners,  pointing 
out  very  strongly  that,  in  the  opinion  of  the  Rural  Council,  a 
reasonable  limit  ought  to  be  fixed  within  which  the  Mertey  Power 
Company  would  give  a  supply  of  current  on  a  reasonable  demand 
being  shown. 

Alderman  Hamilton,  chairman  of  Preston  Corporation  Electricity 
Committee;  informed  the  Council  last  week  that  Preston  and  Black- 
burn Corporations  are  in  consultation  as  to  the  possibilitj'  of  a 
working  agreement  for  the  supply  of  electricity.  It  was  quite 
possible  that  within  a  short  time  proposals  would  be  submitted 
entailing  a  large  sum  of  money  for  the  erection  of  a  power  station 
much  larger  than  would  be  necessary  for  Preston's  immediate 
requirements.  Until  further  progress  had  been  made  however,  it. 
would  be  impossible  to  give  more  information. 

Trouble  has  been  experienced  in  sinking  the  third  of  the  sia 
shafts  in  connection  with  the  Portobello  electric  power  station  of 
Edixbtjrgh  Corporation.  Mr.  Bruce  Lindsay,  Convener  of  tlit 
Electric  Lighting  Committee,  has  stated  that  in  sinking  the  thir.l 
shaft  they  came  across  very  bad  seams  of  water-bearing  sand,  which 
had  made  the  sinking  of  the  shaft  a  troublesome  affair,  ^nd  had 
made  the  work  of  joining  up  the  shaft  and  tunnel  exceedingly 
difficult.  The  expenditure  on  that  hist  small  section  of  the  work 
would  be  out  of  all  proportion  to  what  had  been  the  cost  of  the 
previous  work,  and  would  probably  amount  to  £4  (XX)  or  £5  000  more 
than  the  original  estimate. 

At  a  recent  meeting  of  Erith  Electricity  and  Tramways  Com- 
mittee, Mr.  J.  C.  WUIiams,  the  engineer  and  tramways  manager, 
reported  that  he  and  Mr.  Keats,  Borough  Electrical  Engineer  of 
Woolwich,  had  closelv  investigated  the  methods  adopted  for  the 
protection  of  extra  fiigh  tension  circuits  by  those  nndertaking& 
operating  under  conditions  most  closely  corresponding  to  Erith  and 
Woolwich,  including  the  Corporations  of  Manchester,  Rotherham, 
and  Sheffield,  and  the  works  of  Reyrolle  &  Company,  of  Hebburu-on- 
Tyne,  and  that  they  had  agreed  to  recommend  their  respective 
committees  to  adopt  the  Be.ird-Hunter  combination  tj-pe.  as  manu- 
factured by  Reyrolle  &  Company.  In  view  of  the  fact  that  Erith's 
2  000  kW  .set  was  almost  fully  loaded,  coupled  with  the  difficulties 
they  were  experiencing  in  obtaining  a  sufficient  supply  of  water  for 
-condensing  purposes,  their  position  would  remain  one  of  continued 
anxiety  until  such  time  as  the  supply  from  Woolwich  became 
actually  available.  In  the  circumstances  he  had  felt  justified  in 
asking  Mr.  Keats  immediately  to  place  on  order  the  whole  of  the 
protective  equipment  required  for  both  ends  of  the  main  cable.  The 
total  approximate  nrice  of  this  contract  would  amount  roughly  to 
£300.  As  Woolwich  would  bear  half  the  cost  Erith's  share  would 
be  £150.     The  recommendation  was  adopted  by  the  Committee. 
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Electric   Traction. 

There  will  be  no  tr.om  service  iit  Preston  on  Cliristnias  Day. 

For  the  six  months  ended  Sept.  30,  Erith  tramways  show  a  loss 
of  £880. 

Belf.ist  Corporation  has  decided  to  put  wire  netting  on  tram- 
cars  as  a  safeguard  against  bomb  outrages. 

Four  double-decked  tramcars,  ordered  nearly  a  year  ago,  have 
been  delivered  to  the  Newport  Corporation. 

The  revenue  from  Bexley  and  D.4Rtford  joint^trarnway  under- 
takings is  now  about  £300  less  than  at  the  corresponding  period 
last  year. 

In  the  Stockton-on-Tees  Borough  Fund  rate,  just  over  Id.  has 
been  included  for  prospective  loss  on  the  tramway  and  omnibus 
undertaking. 

WALL.4SEy  Tramways  Committee  have  appointed  a  special  com- 
mittee to  consider  the  possibility  of  introducing  a  Id.  fare  for 
shortened  stages. 

A  scheme  has  been  prepared  by  the  London  County  Council  for 
electrifying  the  horse  tramway.s  from  'Southwark  Park-road  to 
RoTur.iiiiiTHE,  at  a  cost  of  £300  000. 

Halifax  Tramways  Committee  have  decided  to  abolish  the  fare 
transfer  system,  and  to  establish  Id.  stages,  each  of  which  will  be 
half  the  length  of  the  present  2d.   stage. 

There  is  a  national  deadlock  in  the  tramways  industry  upon 
the  employers'  proposal  for  a  revision  of  the  agreement  which 
guarantees  to  the  workers  a  forty-eight  hour  working  week. 

At  a  meeting  last  week  of  the  Leed.s  Chamber  of  Trade  a  resolu- 
tion was  pas.sed.  viewing  with  alarm  the  serious  losses  of  the 
Tramway  Department,  and  calling  for  a  committee  of  inquiry  to 
investigate  the  working  of  the  service, 

Newcastle  Transport  and  Electricity  Committee  have  decided 
to  invite  the  Municipal  Tramways  Association,  of  which  Alderman 
Mayne,  chairman  of  the  Committee,  is  president,  to  hold  their 
annual  meeting  in  Newcastle  ne.xt  September. 

Edinburgh  Tramway  Committee  recommend  the  Town  Council 
to  investigate  the  working  of  the  conduit  system,  particularly  as 
worked  in  Brussels,  and  it  is  proposed  to  send  a  deputation  to  report 
on  the  subject.  The  Committee  have  also  decided  that  no  altera- 
tion should  be  made  on  the  fares  in  force  at  present  until  a  period 
of  three  months  had  expired. 

In  order  to  provide  work  under  the  Trade  Facilities  Act.  1921. 
a  proposal  ha^  been  made  to  construct  a  new  eleciric  railway  from 
Heywood  to  vSofth  il.ANCHESTER  and  Stval.  It  is  estimated  that 
the  cost  of  the  25^  miles  of  line  would  be  £1500  000.  There 
would  be  twenty-four  stations,  and  the  line  would  make  a  circuit 
of   about  two-thirds   of   the  city. 

On  the  recommendation  of  its  Highways  Committee,  Middlesex 
County  Council  have  agreed  to  enter  into  negotiations  with  th« 
Metropolitan  Electric  Tramways,  Ltd.,  in  connecticm  with  tho 
company's  request  for  an  extension  of  the  le\se  for  a  further 
period  of  twenty  years,  to  enable  the  company  to  rai.se  money  to 
deal  with  a  number  of  necessary  improvements  and  renewals.  The 
existing  agreement  expires  in  1930. 

Glasgow  Corporation  has  decided  to  erect  a  new  bridge  over  the 
Clyde  at  Oswald-street,  to  relieve  tramway  congestion.  The 
estimated  cost  is  nearly  £500  000.  The  Tramways  Committee 
recommend  the  Corporation  to  offer  £200  000  for  the  "nndertaking 
owned  and  worked  by  the  Paisley  and  District  Tramway  Comp.any. 
The  Paisley  tramway  system  is  18|^  miles  in  extent,  and  consists 
of  14'41  miles  double  lines  of  rails,  and  3'84  miles  single  tracks. 

The  statistical  returns  of  the  railway  cojipanies  of  the  United 
Kingdom  for  1920  gives  the  total  route  mileage  over  which  electric 
trains  were  run  during  the  year  as  477  miles,  comp-wed  with 
471  miles  in  1919.  The  total  train  mileage 'worked  bv  electricitv  was 
32  494  595,  or  an  increase  of  2  796  523  miles  liver  1919.'  The 
total  quantity  of  electricity  used  for  traction  and  other  purposes 
connected  with  electrical  working  was  390  991589  units,  an 
additional  22  032  171  units  over  1919. 

The  deficit  on  the  first  nine  months'  working  of  the  si.x  niotor- 
'buses  used  in  conjunction  with  the  Cardiff  Corporation  tramway 
service  was  £2746,  taking  into  account  capital  charges  of  £1508. 
The  tramways  manager,  Mr.  E.  L.  Horsfield,  thinks  the  omnibus  ser- 
vices in  the  city  are  purely  experimental.  Their  future  success 
will  depend  upon  working  outside  the  city.  The  Chairman  of  the 
Tramways  Committee,  Conn.  S.  Jenkins,  agrees,  and  states  that  a 
tentative  arrangement  had  been  come  to  with  Newport  Corporation 
which  would  have  enabled  the  'buses  to  travel  to  and  into  Newport, 
but  the  Monmouthshire  County  Council  had  vetoed  the  scheme. 
Further  experiments  are  to  be  made. 

For  the  thirty-three  days  ended  Nov.  2.  Leeds  Corporation  Tram- 
ways Department  shows  an  average  daily  deficit  of  £212.  During 
the  corresponding  period  last  year  there  was  an  average  profit 
of  £96  per  day.  The  income  for  the  period  under  review  was 
£89  472,  the  expenditure  being  £96  477.  The  total  of  12  189  341 
pa.ssengers  carried  shows  a  decrease  of  282  189  on  the  corresponding 
period  for  the  previous  year.  Since  April  1,  the  beginning  of  the 
present  financial  year,  the  average  deficit  per  day  has  been  ,£208. 
a  total  of  £44  890.  whereas  the  corresponding  returns  for  last  year 
showed  a  profit  of  £7  361.  Much  of  the  discrepancv  between  these 
figures  is  accounted  for  by  the  decrease  of  over  6  000  000  passengers 
carried,  while  the  maintenance  expenses  have  increased  considerably. 


Municipal   Accounts. 


The  accounts  of  Hove  Electricity  Department,  which  were 
approved  by  the  Council  recently,  show  gross  profit  £13  959  for  the 
past  year,  and  after  paying  instalment  of  loan  (£4  000),  interest 
(£6  313),  &c.,  the  net  profit  was  £2  959.  In  view  of  this  profit  and 
agreed  reductions  of  wages  of  employes,  the  Lighting  Committee 
expect  to  bring  forward  shortly  proposals  for  reducing  charges  for 
current. 

Mr.  Chas.  Furness,  the  Blackpool  tramways  manager,  reports 
that  from  July  22  to  Sept.  15  the  passengers  carried  were  8  795  373, 
compared  with  10  150  384  for  the  corresponding  period  last  vear. 
Total  traffic  receipts  were  £85  780.  against  £93  302.  The  receipts 
per  car  mile,  however,  show  a  slight  increase,  amounting  to  3s.  2^d. 
per  mile.  From  April  1  to  date  the  passengers  are  slightly  under 
18  millions,  a  decrease  of  over  3^  millions  compared  with  last  year, 
whilst  the  receipts  of  £164  605  are  £24  604  below  last  year. 

The  income  of  the  Sauord  Tramways  Department  for  the  year 
ended  March  31  was  £542  747,  compared  with  £495  025  in  previous 
vear,  the  gross  profit  £108  797  (£119  528).  and  net  profit  £16  815 
(£37  610),  out  of  which  £6  813  (£20  000)  has  been  contributed  to 
relief  of  rates  and  £10  000  (£11  610)  to  depreciation  and  renewals 
fund.  Total  revenue  per  car  mile  was  21  482 d.  and  working  expenses 
(including  power)  were  16-868d.  Passengers  carried  were  78142  501 
and  car-miles  run  6  019  057. 

The  annual  report  and  balance-sheet  of  Lowestoft  Electricity 
Dep.artment  for  the  past  year  shows  total  revenue  to  be  £39  802. 
against  £29  600  in  the  previous  year,  an  increase  of  £10  201.  and 
total  working  expenses  (including  cost  of  maintaining  public  lamps) 
£37  584  (£23  393),  an  increase  of  ,£14190.  Interest  accounted  for 
£4  832,  against  £5  860.  The  large  increase  in  expenditure  was 
mainly  under  the  headings  of  generation  and  distribution,  the 
former  showing  an  increased  cost  of  over  £10  000,  and  the  latter 
£2  300.  Coal,  which  came  under  the  heading  of  generation,  showed 
the  alarming  increase  of  nearly  £9  000.  The  distribution  expenses 
increase  was  due  to  renewal  of  several  sections  of  the  distributing 
mains.  In  spite  of  the  disastrous  year  through  which  they  had 
passed,  with  its  record  loss,  Mr.  H.  H.  Saunders,  the  general 
manager,  is  of  opinion  that  a  comparatively  quick  recovery  will  be 
made,  and  that  the  end  of  the  next  financial  year  will  show  greatly 
improved  results,  provided  that  no  further  strikes  take  place  in  the 
mining  industry. 

Telegraph   and   Telephone   Notes. 

Sir  Charles  Bright  asks  us  to  point  out  that  the  statement 
regarding  his  father,  which  appears  on  line  78  of  the  second  column 
of  page  504  in  our  issue  of  Nov.  11,  may  give  rise  to  a  misappre- 
hension. While  it  is  true  that  the  late  Sir  Charles  Tilston  Bright 
was  engineer  of  the  unsuccessful  1858  Atl.^ntic  Cable,  he  was  also 
the  engineer  who  laid  the  successful  cable.  He  was  not  responsible 
for  the  ehctricnl  failure  of  the  earlier  line.  Among  the  early 
pioneers  of  1861.  Sir  Charles  Bright  was,  indeed,  pre-eminent,  as 
Lord  Kelvin  and  Sir  Henry  Mance  both  pointed  out  in  their 
Presidential  Addresses  to  the  Institution  of  Electrical  Engineers. 

According  to  "  Tidens  Tegn,"  proposals  have  been  submitted  to 
the  Norwegian  Board  of  Telegraphs  for  two  new  cables  for 
telephonic  connection  between  Norway  and  Denmark  and  Germany. 
The  first  proposal  is  for  a  cable  either  from  Arendal  to  Hirtshals,  or 
from  FredriksvEern  to  Hirtshals,  to  cost  about  1^  million  kroner. 
The  cable  between  Arendal  and  Germany  would  be  laid  over 
practically  the  same  route  as  the  existing  telegrapih  line  between 
Arendal  and  Sylt.  The  length  of  the  cable  would  be  440  kilometres, 
and  the  total  cost  about  5  million  kroner.  On  this  cable  three 
t<>lephonic  and  one  telegraphic  connections  could  be  made.  In 
addition  to  the  connection  with  Germany,  it  would  be  possible  to 
telephone  to  countries  with  which  Germany  is,  or  may  be,  con- 
nected, such  as  Holland,  Belgium,  Franc*,  Switzerland,  Italy,  &c. 
It  is  stated  that  a  further  proposal  may  be  submitted  to  the  Board 
of  Telegraphs  for  a  cable  between  West  Norway  (Stavanger)  and 
England,  calculated  to  cost  about  6  to  7  million  kroner. 

Wireless   Notes. 

The  Air  Minvstry  have  recently  obtained  the  temporary  use  of  the 
wireless  staiiinat  Lerwick  tor  the  purposes  of  a  meteorological 
observatory;  its  continuance  as  a  permanent  institution  will  be  con- 
sidered after  a  three  years'  trial  of  its  usefulness  in  this  capacity. 

Notification  No.  6  081,  issued  by  the  Government  of  India  on 
Oct.  22,  prohibits  the  import.vtion  into  British  India  of  any 
ArPAR.\TUS  for  wireless  telegraph,  except  under  licence  from  the 
Director-General  of  Posts  and  Telegraphs,  unless  such  apparatus  is 
imported  by  a  person  licensed  under  the  Indian  Telegraph  Act, 
1885,  to  establish,  maintain,  and  work  a  wireless  telegraph  in  India. 

Mr.  Huglies,  the  Australian  Premier,  last  week  submitted  to  the 
House  of  Representatives  details  of  the  proposed  direct  wireless 
SCHEM^  between  AUSTRALIA  and  the  United  Kingdom,  which  ha 
had  previously  foreshadowed.  The  Commonwealth  and  the  Anial- 
gamated  Wireless  Company  will  become  jointly  responsible  for 
financing  the  scheme,  the  Commonwealth  being  allotted  500  001  £1 
shares  of  the  capital  of  ,£1  000  000,  thus  securing  the  controlling 
interest.  The  scheme  is  alternative  to  the  link  scheme  submitted 
to  the  Imperial  Conference.  The  proposed  agreement  is  subject 
ia  the  ajjproval  of  Parlianienl .  and  will  be  dism^scd  on  the  Wireless 
Estimates. 
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Personal  and  Appointments. 

Jlr.  G.  W.  SoMKRvii.LE  has  been  appninled  manager  of  the  elec- 
liical  department  of  Joseph  Walton  &  Son,  of  Nelson. 

Sir  John  Cadman  and  Mr.  Hugh  Buamwell  have  been  appoiut«d 
additions,  members  of  the  Mining  Dangers  Research  Board. 

Mr.  F.  W.  S.  T.AYLOB,  district  manager  of  telephones  in  Bir- 
mingham, and  Mr.  P.  F.  CuRR.Aix.  the  Brighton  district  manager, 
have  e.xchanged  posts. 

Ml-.  R.  J.  Wensley,  engineer  of  the  Weslinghouse  Electric  and 
Manufacturing  Company.  East  Pittsburgh,  has  left  for  an  extended 
trip  through  England  to  study  electrical  conditions. 

Newcastle  Transport  and  Electricity  Committee  have  re-elect«d 
Aldermax  R.  J[ayne  chairman,  and  Sir  ARximi  Si'tiierland,  Bart., 
vice-chairman  of  the  Committee  for  the  ensuing  twelve  months. 

At  a  meeting  at  Loughborough,  on  Monday,  of  the  Electricity 
Supply  Industry  (District  Council  No.  7,  East  Midland  Area). 
Aj.derman  E.  Hcntsman  was  unanimously  re-appointed  chairman. 

Mr.  H.  A.  H.  Steward,  chairman  of  the  Light  Railwav  Commis- 
sion, has  been  appointed  Clerk  of  the  Railways  Amaleamation 
Tribunal.     Tho  offices  will  be  at  1,  Horse  Guards-avenue,  Wliitehall. 

Viscount  CHETwy>rD  aiul  Sir  J.  D.  Rees  have  been  elected  to  the 
Board    of    the    Te!ephone_  Manufacturing    Company    in    place   of 
retiring    directors.     Lord 
chairman. 


Chetv.yiid    has    accepted    the   position    of 


Mr.  F  Newey,  Borough  Electrical  Engineer  to  Swindon  Corpora- 
tion Electricity  and  Tramways  Department,  has  been  appointed 
electrical  engineer  of  the  Long  Eaton  electricity  works.  There  were 
134  applications  for  the  post. 

A  preseiitAtion  of  an  inlaid  Sheraton  writing  bureau  from  the 
staff  and  employees  of  York  Electricity  and  Tramways  Department 
was  made  last  week  to  Mr.  J.  W.  Hame.  the  late  manager  of  the 
department,  at  a  farewell  smoking  concert  given  in  his  honour  at 
the  City  Arms. 

Preston  Town  Council  have  appointed  Alderman  Parkinson 
chairman,  and  Aldermak  Ormrod  vice-chairman,  of  the  local  Tram- 
ways Committee.  Alderman  Hamilton  and  Alderman  Parkinson 
have  been  appointed  chairman  and  vice-chairman  respectively  of  the 
Electricity  Committee. 

Mr.  H.  GrY  Wood,  who  has  resigned  his  position  with  the 
Birmingham  Electric  Supply  Department  in  order  to  take  up  an 
appointment  with  the  Calcutta  Electric  Supply  Corporation,  as 
statioit  eiigineeir,  has  been  presented  with  a  silver  cigarette  case  by 
the  members  of  the  generating  staff. 

Mr.  C.  S.  Atkinson  has  resigned  his  position  on  the  staff  of  the 
NewcBstleon-Tyne  Electric  Supply  Company  to  enter  into  partner- 
ship with  Mr.  P.  Nutter  (who  was  also  on  the  staff  of  this  company 
for  many  vears)  in  the  business  of  P.  Nutter  &  Son,  41.  Side.  New 
castleoii-Tyne,  engineers  and  merchants. 

On  Thui-sday,  Nov.  24.  Mr.  Frank  A.  Rawlings,  of  the  Finance 
Branch  of  the  Electricity  Commission,  was  the  recipient  of  a  hand 
some  canteen  of  cutlery,  presented  to  him  by  the  Commissioners  and 
their  staff,  on  the  occasion  of  his  marriage.  Sir  John  Snell,  chair- 
man of  the  Commissioners,  made  the  presentation. 

Commissioned  Telegraphist  H.  Blanuex  has  been  appointed  to 
the  Columbine  for  Poi»  Edgar  base.  Commissioned  Telegraphists 
A  BoNMFACE  and  A.  H.  Warburton  have  been  appointed  to  H.M.S. 
■■  Victory."  Portsmouth,  for  Signal  S<h(M>l.  Lieutenant  R.  A.  Storr 
joins  H.M.S.  "  Malabar."  depot  ship  at  Bermuda,  for  charge  of  the 
wireless  station  on  that  island.  Lieutenant  H.  F.  Thomas  has  been 
posted  to  H.M.S.  '  Columbine,"  Gibraltar,  for  services  with  the 
wireless  station  on  the  Rock. 

On  completing  forty  years'  service  with  the  Edison  Swan  Electric 
Company,  Mr.  J.  M.  Moffat  was  last  week  presented  with  a  solid 
silver  cigar  bo.\  and  a  cheque  from  the  directors  and  staff  of  the 
company.  On  Nov.  18,  a  presentation  of  a  canteen  of  silver  was 
made  to  Mr.  J.  S.  Child,  joint  sales  manager  at  the  Ponders 
End  works  of  the  company,  on  his  leaving  after  thirty  years'  service. 
Ill  making  the  presentation,  Mr.  J.  W.  Elliot,  lamp  sales  manager, 
referred  to  Mr.  Child's  forthcoming  marriage,  and  said  that  the 
present  was  something  in  the  nature  of  a  dual  one.  An  excellent, 
concert, organised  bv  Air.  A.  P.  Ambler,  was  given  in  the  staff  cafe 
in   Ml.   Child's  honour. 


Business   Items,  &c. 

ll  is  announced  that  Taylor  Buotht.rs  &  Company  will  shortly 
remove  their  iron  and  steel  works  to  Trafford  Park,  Manchester. 

-Ml  communications  to  the  general  secretary  of  the  Electricity 
Si-pi'i.Y  Commercial  Association  should,  in  future,  be  addressed 
to  227.  Well  Hall-road,  Elthani,  S.E.  9. 

We  are  informed  that  the  Dubilier  Condenser  Company,  Ltd.. 
of  .Shepherd's  Bush,  is  being  wound-up  voluntarily  for  the  purpo.s'.' 
of  reconstruction.  These  proceedings  are  purely  formal,  and  all 
rrediUrt-s  will  he  paid  in  full.  The  new  company,  which  is  in  pro- 
<  e»>s  of  formation,  will  take  over  the  old  company  as  a  going 
oorioern. 

Willys  Overland  Crossley,  Ltd.,  announce  that,  owing  to  tho 
riducsd  cost  of  manufacture,  they  are  able  to  put  the  Willys  light 
set.  with  the  large  capacity  battery,  capable  of  taking  care  of  100 
20  W  lamps,  on  the  market  at  a  greatly  reduced  price  from  Nov.  1. 


The  success  of  this  model,  due  to  the  satisfactory  working  of  the 
air-cooled  Knight  Sleeve  engine,  has  made  it  possible  to  manufacture 
on  a  large  scale. 

We  are  informed  that  the  fire  which  broke  out  on  Thursday. 
Nov.  24.  in  a  store-room  in  2,  Norfolk-street,  Sti^and,  a  building 
occupied  by  a  number  of  firms,  including  the  Westinghouse  Electric 
Intejnational  Company,  the  Tudop.  AcccMtiLATOR  Company,  did 
not  originate  in  the  Tudor  Company's  offices  as  stated  in  the  Press. 
Naturally  the  fire  tended  to  dislocate  the  company's  business,  but 
no  matters  were  delayed  for  more  than  tWenty-four  hours. 

W.  H.  Allen,  Sons  &  Company  have  secured  from  Harland  & 
Wolff,  Ltd.,  a  licence  for  the  manufacture  of  Diesel  engines  under 
Burnieister  &  Wain's  patents.  The  engines  will  be  made  to  jigs, 
tools,  and  fi.xtures  under  a  s.vstem  of  detailed  inspection  to  secure 
accuracy,  iiiterchangeability,  and  rapid  production,  and  this  work 
will  be  carried  out  in  special  fitting  and  erecting  shops.  These  are 
fully  equipped,  and  also  have  the  latest  appli.inces,  so  that  the 
engines  may  be  tested  as  nearly  as  possible  under  actual  working 
conditions.  The  engines  will  be  made  in  sizes  to  conform  with 
present-day  requirements,  and  the  firm  are  specialising  particularly 
in  the  supply  of  Diesel  electric  generating  sets  for  auxiliary  and 
emergency  purposes  on  board  ship.  The  firm  hope  shortly  to  be  in  a 
position  to  supply  auxiliary  air  compressors  under  the  same  licence, 
and  they  are,  at  the  same  time,  laying  themselves  out  to  provide 
the  other  auxiliaries  which  go  to  form  the  complete  equipment  of 
a  ship's  Diesel  engine  room.  The  machinery  the  firm  are  about  to 
construct  will  comprise  the  following  :  Diesel  auxiliary  engines, 
Diesel  engine-driven  generators,  auxiliary  air  compressors,  motors 
for  driving  compressors,  motors  for  sanatory,  ballast,  bilge,  and 
cooling  purposes,  motors  required  in  connection  with  refrigerating 
machinery,  steering  gear,  hoists,  and  all  descriptions  of  winches  and 
cenlriiugal  pumps  for  all  purposes. 


Institution   Notes. 

A  Paper,  entitled  '  Electrical  Faults  and  Their  Location,"  was 
read  by  Mr.  Sichell,  of  Glasgow,  before  the  Greenock  Association 
OF  Electrical  Engineers  on  Nov.  23. 

Dr.  H.  S.  Hele-Shaw,  vice-president  of  the  Institution  of 
Mechanical  Engineers,  delivered  the  Thomas  Hawksley  Lecture  on 
■  Power  Transmission  by  Oil  "  last  week  to  local  members  of  the 
Institution  in  Glasga\v. 

The  London  Stidents'  Section  of  the  Institi-tion  of  Electrical 
Engineers  will  hold  a  smoking  concert  on  Friday,  Dec.  9,  at 
7  p.m..  at  the  Ship  Restaurant,  45.  Charing  Cross-road,  London, 
S.W.  Tickets  (price  3s.  6d.)  can  be  obtained  from  Mr.  L.  B. 
Firnberg,  158.  Adelaide-road,  London,  N.W.  3.       ' 

There  was  a  large  attendance  at  the  annual  diujier  of  members 
of  the  South  Coast  Section  of  the  Electrical  Power  Engineers' 
Assochtion,  held  at  the  Old  Ship  Hotel,  Brighton,  on  Nov.  23. 
under  the  presidency  of  Mr.  W.  J.  Oswald,  of  Wimbledon,  who 
was  supported  by  Mr.  J.  Christie,  the  engineer  and  manager  of 
the  Brighton  Corporation  electricity  undertaking. 

The  twenty-fourth  annua!  dinner  of  the  King's  College 
Engineering  Sociei  v  was  held  at  the  Holborn  Restaurant,  London, 
on  Friday,  Nov.  25.  The  chair  was  occupied  by  Mr.  J.  S.  High- 
field.  President  of  the  Institution  nf  Electrical  Engineers,  the 
guest  of  the  evening  being  Mr.  W.  B.  Worthington,  President  of  the 
Institution  of  Civil  Engineers.  The  presence  of  the  Principal  of 
King's  College,  Dr.  Barker;  the  Dean,  Rev.  Matthews:  the  Dean 
of  the  Faculty  of  Engineering,  Prof.  Wilson,  and  a  muster  of 
past  and  present  members,  made  the  gathering  thoroughly  repre- 
sentative of  the  society  and  its  associations. 

In  an  address  on  "  Some  Notes  on  the  Economics  of  Power  Trans- 
mission and  Distribution  "  to  the  members  of  the  Nottingham 
Society  of  Engineers  last  week,  Mr.  A.  Phillips  said  that  the  elec- 
tricity supply  industry  promised  to  become  one  of  the  large  and 
important  industries  of  the  country.  In  its  development,  and  to 
maintain  its  progress,  large  capital  sums  would  be  involved  and 
continually  required.  In  order  to  obtain  these  sums  cheaply,  and  to 
tnsure  that  further  moneys  would  be  forthcoming  as  retiuired,  it 
was  necessary  that  the  industry  should  be  built  up  from  the  begin- 
ning on  a  sound  financial  basis.  When  very  long  distances  were 
involved,  it  was  necessary  to  keep  down  charges  under  the  head  of 
cost  of  transmission  to  a  minimum,  consistent  with  safetv  and  the 
continuity  of  the  supply.  It  was  only  when  this  was  achieved  that 
super-power  stations  would  really  come  into  their  own.  The  lecture 
was  illustrated  by  lantern  slides. 

A  Paper  on  "  Boiler-House  Management,"  by  Mr.  David 
Brownlie.  was  discussed  at  a  crowded  meeting  of  the  South  Wales 
Institute  of  Engineers,  held  at  Cardiff,  last  week.  Mr. 
Brownlie's  Paper  was  written  and  discussed  under  the  following 
headings  :  (1)  Types  of  boilers ;  (2)  Mechanical  stoking :  (3) 
'  Economisers  and  Feed -heat  ers :  (4)  Superheaters:  (5)  Mechanical 
draught  :  (5)  Auxiliary  machinery.  Those  who  know  the  author's 
vigorous  style  will  not  be  surprised  to  hear  that  the  di.scussion  was 
r- animated.  It  was  also  well  sustained,  for  the  proceedings  started 
at  2.30  p.m.,  and,  with  only  a  short  break  for  tea,  there  was  still 
a  full  house  and  many  argumentative  speakers  when,  at  8.30  p.m., 
the  president  called  on  Mr.  Brownlie  to  do  his  best  to  I'eply  in  half- 
an-hour  to  all  the  questions  and  accusations  which  had  been  hurled 
at  his  head.  As  usual,  Mr.  Brownlie  was  as  adamant,  and  refused 
to  yield  or  be  ruffled  by  any  of  the  aft.Tcks  to  whioli  hi-^  outspoken 
views  had  been  subjected. 
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Miscellaneous. 

An     iNTERNATTONAr,     CONFERENCE     OF     ELECTRICAL     ENGINEERS     was 

opened  in  Paris  last  week,  under  the  auspices  of  the  International 
Electro-Technical   Commission. 

Mr.  C.  S.  Buyers,  of  Crompton  &  Company,  electrical  engineers 
and  contractors."  of  Chelmsford,  is  stating  the  case  for  electricity 
in  a  discussion  arranged  hy  the  Chelmsford  Engineering  Society 
on   "Gas  v.   Electricity  for   Industrial  and  Domestic   Purposes." 

The  Mines  Departjient  of  the  Board  of  Trade  are  drafting 
regulations  providing  for  the  constitution  of  pit  and  district  com- 
mittees, and  area  and  national  boards,  in  accordance  with  the  terms 
of  Part  II.  of  the  Mining  Industry  Act. 

Over  800  schemes  for  public  utility  works  have  been  sent  by  liK'al 
authorities  to  the  Unemployment  Gp.ants  CoitMiTXEE.  If  approved, 
they  will  involve  a  total  e.xpenditure  of  £7  000  000.  A  manifesto 
has  been  .sent  to  the  Prime  Minister  by  the  345  Labour  councillors 
in  Scotland  asking  the  Government  to  accept  full  financial  responsi- 
bility for  all  relief  work  schemes  and  to  allow  the  payment  of 
standard  rates  of  wages. 

The  issue  for  Nov.  15  of  the  "  Bi^lletin  "  of  the  Federation  of 
British  Industries  contains  a  transport  supplement,  which  it  is 
proposed  to  issue  from  time  to  time.  This  particular  supplement 
deals  in  detail  with  the  Railways  Act  and  the  position  of  the  trader 
under  its  provisions,  while  statements  on  behalf  of  road  transport, 
sea-carriage  interests,  and  rolling-stock  manufacturers  are  also 
included.  Tlie  infoi-mation  given  i,s  clearly  and  interestingly  set  out. 
and  the  supplement  itself  worthy  of  wide  distribution. 

In  order  to  deal  with  questions  of  wages,  hours,  conditions  of 
service,  and  other  matters  affecting  the  staff  employed  on  the 
Underground  Railways,  we  understand  that  a  scheme  has  been 
agreed  on  which  provides  for  the  establishment  of  sectional  com- 
mittees, departmental  councils,  and  an  Undergrolind  Railway 
Council.  There  is  also  to  be  a  negotiating  committee,  consisting 
of  representatives  of  the  companies  and  of  the  trade  unions  con- 
cerned, which  will  deal  with  every  alteration  or  variation  of  any 
agreement  between  the  companies  and  the  unions  governing 
employment. 

The  Board  of  Trade  have  referred  to  a  Special  Committee  a  com- 
plaint by  the  British  Flint  Glass  Manufacturers'  Association  and 
the  National  Flint  Glass-makers'  Society,  that  articles  of  domestic 
glassware.  Illumin.\ting  Glassware,  and  mounting  glassware,  manu- 
factured in  Germany  and  Czecho-Slovakia,  are  being  offered  for  sale 
in  the  United  Kingdom  at  prices  which,  by  reason  of  depreciation 
in  the  value  in  relation  to  sterling  of  the  currency  of  the  above- 
named  countries,  are  below  the  prices  at  which  similar  ffoods  can 
be  pro.fitably  manufactured  in  the  United  Kin<rdom.  The  Committee 
will  take  evidence  on  Dec.  12.  at  the  Hotel  Windsor.  Victoria-street, 
S.W.  1.     The  secretary  is  Mr.  W.  G.  Ferg^isson,  Board  of  Trade. 

The  Assori.\TioN  for  the  Advancement  of  Education  .in 
Industry  and  Commerce  has  recently  appointed  two  committees  of 
enciuiry  to  prepare  reports  on  "Education  for  Foremanship  "  and 
"  Education  for  Executive  Positions  in  Industry  and  Commerce." 
The  committee  will  welcome  any  information  from  firms  that  have 
already  instituted  some  system  of  staff  training  for  management,  or 
from  educational  bodies — universities,  technical  schools,  &c. — that 
specialise  in  these  directions.  Mr.  R.  W.  Ferguson,  of  Cadbury 
Brothers,  Bournville  (secretai'y  of  the  Foremanship  Committee),  or 
Mr.  W.  Shovelton,  of  Christopher,  Thomas,  and  Bros.,  Bristol 
(secretary  of  the  Executive  Positions  Committee),  will  supply  any 
further  particulars  or  receive  information  on  behalf  of  their 
respective  committees. 

The  Export  Credits  Department  has  issued  staiements  and  regu- 
lations governing  the  L-Xtended  facilities  fob  British  exporters 
under  the  Trade  Facilities  Act.  Applications  for  general  credits, 
i.e.,  for  specified  amounts  in  respect  of  specified  countries  and  for 
a  specified  '  period,  must  be  submitted  through  the  exporter's 
bankers.  The  Export  Credits  Department  and  its  advisory  council 
will  decide  the  amount  of  general  credit  which  it  will  be  prepared 
to  guarantee.  The  exporter  under  a  general  credit  will  be  able  to 
enter  into  transactions  abroad  up  to  the  full  amount  fi.xed  by  the 
Department  without  further  reference  lo  it.  In  the  case  of  credits 
for  specific  transactions,  the  Department  may  guarantee  up  to 
too  per  cent,  of  the  amount  of  a  bill  drawn  against  a  shipment  if  the 
credit  does  not  exceed  twelve  months,  and  not  exceeding  85  per  cent. 
if  the  credit  exceeds  twelve  months.  The  Department  will  not 
require  bills  to  bo  accepted  before  guaranteeing  them. 

The  following  case,  the  British  Chemical  Trade  Association  states, 
is  typical  of  the  delay  and  chaos  caused  by  the  policy  adopted  by 
Customs  with  regard  to  the  Safeguarding  of  Industries  Act': 
A  firm  desiring  to  import  sal-.ammoniac  inquired  of  the  authorities  if 
this  product,  of  a  quality  used  For  Ch.iroing  Batteries,  was  liable 
to  the  key  duty.  They  were  told  it  was  free,  and  imported  about 
100  casks,  which  arrived  at  a  London  dock  on  Nov.  1.  About  half 
was  cleared  without  any  trouble.  Then  Customs  seized  the 
remainder  and  held  it  until  Nov.  15.  when  the  importers  were  in- 
formed that  it  could  be  removed.  The  time  for  the  delivery  of 
the  goods  to  the  buyer  had  in  the  meantime  expired,  and  the  order 
had  been  cancelled.  The  result  is  that  the  goods  have  had  to  be 
put  in  store,  and  until  the  importers  can  find  a  buyer  thev  will  have 
to  pay  storage  charges.  It  is  proljable  the  good's  will  have  to  be 
sold  at  a  loss  owing  to  a  depreciated  market,  and  this,  fngether  with 
the  storage  and  cartage  charges,  will  mean  a  fairly  heavy  financial 
loss  over  a  transaction  that  should  have  shown  a  profit. 


Tenders    Invited   and    Accepted. 

UNITED     KINGDOM. 

The  Commissioners  of  H.M.  Works.  Dec.  6. — (1)  Electrical  and 
(2)  mechanical  engineering  labour  in  day  w"ork  in  connection  with 
the  maintenance  of  installations  in  the  Birmingham,  Bristol  and 
Liverpool  districts.  Forms  of  tender  (separate  for  each  district). 
&c.,  can  be  obtained  at  the  Contracts  Branch.  H.M.  Office  of  Works, 
London,  S.W.  1. 

Dublin  Guardians.  Dec.  7. — Three  months'  supply  of  electric 
fittings,  ironmongery,  oils  and  colours,  &c. 

Manchester  Corporation.  Dec.  9. — Self-sustaining  electric  hoist 
for  Barton  power  station.  Specification  (B.  26)  from  Mr.  F.  E. 
Hughes,  Town  Hall,  Manchester. 

Leeds  Health  Committee.  Dec.  10. — Installation  of  telephones  at 
the  Old  Killingbeck  Sanatorium.  Particulars  from  the  Super- 
intendent. 

Dublin  United  Tramways  Company  (1896),  Ltd.  Dec.  12. — 
Electrical  supplies  for  six  months.  Particulars  from  the  General 
Manager's  Office,  9,  Upper  Sackville-street,  Dublin. 

Manchester  Tramways  Committee.  Dec.  13. — (a)  Motors  and 
(b)  controllers  for  tramcars.  Forms  and  tender,  &c.,  from  the 
General  Manager,  Corporation  Tramways,  55,  Piccadilly, 
Manchester. 

Manchester  Gas  Committee.  Dec.  14. — Tw-o  electrically-driven 
capstans  and  three  dummy  capstans  on  the  site  of  the  Bradford- 
road  gasworks,  Manchester.  Specifications,  &c.,  from  the  Secretary, 
Gas  Department,  Town  Hall,-  Manchester. 

Commissioners  of  His  Majesty's  Works,  &c.  Dec.  14. — 
Electrical  and  mechanical  labour  in  day  work  in  connection  with 
the  maintenance  of  installations  in  the  Glasgow  and  Edinburgh 
districts  during  three  years.  Forms  of  tender,  &c.,  can  be 
obtained  at  the  Contracts  Bj-anch,  H.M.  Office  of  Works,  London, 
S.W.   1. 

West  Ham  Guardians.  Dec.  15. — Three  months'  supply  of  elec- 
tric fittings,  ironmongery,  tools,  &c.  Forms  of  tender  from  the 
Clerk,  Union-road,  Leytonstone,  E.  11. 

West  Derby  Gu.\rdians.  Dec.  28. — Electric  light  and  powei 
installation  (including  generating  plant),  electric  lift  service,  and 
telephone  installation  at  the  Walton  Institution.  Specifica.tions 
from  Mr.  E.  B.  Bailey,  37,  Moorfields,  Liverpool. 

London  Colt^ty  Council  invite  applications  from  firms,  and 
particularly  manufacturers,  to  be  placed  on  tlie  lists  of  persons  or 
firms  from  whom  the  Council  from  time  to  time  invite  tenders  for 
the  sugnly  of  electrical  and  mechanical  equipment  and  spares,  &c., 
requirea  tor  the  Council's  tramways.  Applications  for  inclusion 
in  the  first  lists  of  goods  required  must  be  sent  in  not  later  than 
Dec.  31. 

Birmingham  Salvage  and  Stables  Committee.  Jan.  2,  1922. — 
Contract  No.  1  (n)  eight-cell  destructor  in  two  units ;  Contract 
No.  2,  electric  garage.  Particulars  from  Mr.  J.  Jackson.  Superin- 
tendent, Salvage  Department,  Council  House,  Birmingham. 

AUSTRALIA. 

Victorian  Government  Railways.  Jan.  25,  1922. — *  Supply  and 
delivery  of  ten  coasting  recorders,  or,  alternatively,  ten  coasting 
and  service  recorders,  for  electric  trains.     (Contract  No.  34  736.) 

Commonwealth  of  Australia.  Jan.  4  and  17,  1922. — Telegraph 
instruments  and  telephone  apparatus  and  material  (schedules  1  718 
and  604),  returnable  in  Australia  by  Jan.  4  and  17,  1922,  respectively. 
Particulars  from  Supply  Officer,  Australia  House,  Strand,  London, 
W.C.  2. 

Deputy  Postmaster-Gener.\l,  Adelaide. — Jan.  4,  1922. — *Supply 
and  delivery  of  telephone  apparatus  and  material,  including  cords, 
hand  sets,  supervisory  lamps,  plugs,  jacks,  &c.  (Schedule  No.  604.) 
Local  representation  is  essential. 

Victorian  Government  Railway  Commissioners.  January  4, 
1922. — *  60  tons  galvanised  telegraph  wires  (contract  No.  34  706)  ; 
23  steam  meters  and  accessories  for  Newport  power  house 
(No.  34  611) ;  and  150  electric  train  stops  for  power  sig-nalling 
(No.  33  546).  Tenders  must  be  accompanied  by  a  preliminary 
deposit  of  half  per  cent,  of  total  amount  of  tender,  and  local  repre- 
sentation is  essential. 
NEW     ZEALAND. 

Borough  Council  of  P.ilmerston  North.  Original  closing  date 
Sept.  24.  Extended  date  not  yet  decided. — "Service  meters  :  (»l 
Single-phase.  230  V.  400  5  A,  150  10  A,  50  15  A ;  three-phase, 
balanced  load.  400  V,  100  10  A.'  30  25  A,  15  50  A,  10  75  A,  5  100  A. 
(b)  1^  50  kVA  -single-phase  transformers,  with  oil,  complete : 
1  complete  winding  h.  and  1.  tension,  for  one  leg  ;  spare  parts  and 
accessories. 


Torquay  Town  Council  has  accepted  the  tender  of  Mr.  W.  H. 
Lee  for  wiring  St.  Maryohurch  Town  Hall. 

Dorchester  Coi-poration  have  accepted  the  tender  of  the  Hart 
-Vccumulator  Company  for  a  693  Ah  battery  at  £1  252. 

St.  Helens  Corporation  have  accepted  the  tender  of  E.  Green 
&  Son  for  economiser  sections,  at  £1  350,  and  that  of  Ferraiiti, 
Ltd.,  for  electricity  meters. 

Edinburgh  Tramway  Committee  have  recommended  the  Town 
Council    to    accept    the   tender    of    M'Hardy    &    Elliot,    the    lowest 

"^  Particulars  from  the  Department  of  Overseas  Trade. 
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Iridilers.  for  sixteen  new  lijimcar  bodies  at  £14  350.  Ilnrst,  Nelson 
&   Company  tendered  at  £1 120  per  car  body. 

Sovtiiend-onSea  Coiporation  have  accepted  the  tender  of  the 
Iloluphiine  Cumpanv  for  100  himp  refractors  and  holders  at  prices 
from  £2  5s.  9d.  to  £7,  each. 

CiCESTERFiELD  Corporation  have  accepted  the  tender  of  the  Metro- 
politan-Vickers  Electrical  Company  for  two  eets  of  Merz-Price  gear 
and  one  earthing  resistance  at  £570  14s. 

.Vldkrly  Edge  Urban  Council  has  accepted  the  tender  of  the 
Alderly  and  Wilmslow  Electric  Supply  Company,  Ltd.,  for  connec- 
tions from  mains  to  the  meters  in  twelve  houses  at  £125  2s.  6d. 

Cannock  Council  have  accepted  the  tenders  of  FeiTanti.  Ltd.. 
General  Electric  Company,  and  British  Insulated  &  Helsby 
Cables,  Ltd.,  for  plant  required  in  connection  with  the  supply  of 
current  to  the  West  Cannock  Colliery  Company. 

ScNDERLAND  Corijoiation  have  accepted  the  tenders  of  British 
Insulated  &  Helsbv  Cables,  Ltd.,  for  low  pressure  service  cables, 
switcJi  gear,  and  Cowans,  Ltd.,  for  distribution  board,  Reyrolle  & 
Company  for  switch  gear,  Ferranti,  Ltd.,  and  Reason  Manufacturing 
Companv  for  meters,  and  J.  Howden  for  pa.rUa;l  rebuildinj  of 
A. E.G.  turbine. 

Kyneton  (Victoria)  Shire  Council  have  accepted  the  following 
tenders  in  connection  with  the  equipment  of  their  new  electricity 
supply  station  : — Ruston  &  Hornsby.  two  gas  engines,  £3  853 : 
Cherry  &  Sons,  poles,  £609:  Foster  &  Fysh,  erection  of  poles,  £286  : 
switchboard,  £340:  and  outside  distributors.  £483;  Noyes  Bros., 
insulated  cable,  £116;  Grant  Bros.,  core  cable.  £1  54l";  Thomaj; 
Bros.,  alternators.  £953:  Edison  Swan  Electric  Company,  meters. 
£600;  British  Electric  Company,  insulators,  £219;  Lawrence  & 
Hanson,  suspension  fittings,  £140.  The  total  cost  of  the  scheme 
is  estimated  at  £11  200. 

Catalogues,  Price  Lists,  &c. 

H.  0.  StnoNG  &  Sons,  Bristol,  send  us  their  latest  catalogue  of 
electric  lifts  and  lilfing  and  hoisting  appliances. 

L.  G.  Hawkins  &  Cojlpany  have  issued  a  descriptive  folder. 
No.  760,  relating  to  their  "  Universal  "  electric  washer  and  wringer. 

A  new  list  of  shunt  and  speed  regulators  for  generators  and 
motors  has  been  issued  by  Bill  &  Beket,  18  to  26,  Constitution- 
hill,  Birmingham. 

A  new  price  list  of  mill,  colliery,  sirrp  and  dock  fittings  has 
been  issued  by  the  Engineering  &  Lighting  Equipment  Companv. 
Ltd.,  St.  Albans. 

Particulais  of  the  "  Visco  "  air  filter  are  contained  in  a 
pamphlet  which  has  l>een  issued  bv  the  Visco  Engineering  Company. 
Ltd  ,  21,  Bedford-row,  London.  W.C.  1. 

The  catalogue  of  the  Watt  Motors,  Ltd.,  150,  Southampton-row. 
W.C.  1.  gives  a  gtxA  deal  of  technical  information,  with  a  general 
specification,  dimensions,  sizes,  &c. ,  of  various  types  of  the  "  Watt  " 
squirrel  cage  motor  supplied  by  the  company. 

A  revised  edition  of  the  first  section  of  the  catalogue  of  the 
Wellman-Smitii  Owen  Engineering  Corporation,  Ltd.,  36-8, 
Kingsway,  London,  W.C  2,  has  been  recently  issued,  and  gives  a 
good  idea  of  the  progress  made  in  the  design  of  charging  machinery 
for  open  hearth  furnaces  during  the  past  few  years.  The  present 
catalogue  is  copiously  illustrated,  and  contains  particulars  of  the 
design  and  operation  of  the  various  types  of  machines  supplied. 

Cast  iron  that  is  not  magnetic  is  among  the  latest  productions  of 
Fkkr.vnti.    Ltd.        The    magnetic    permeability    of       this    material. 

No-Mag,"  as  it  is  called,  is  as  low  as  1'03,  compared  with  brass 
at  100,  and  ordinary  cast  iron  at  330.  Its  specific  resistance  in 
micro-ohms  per  cm.  cube  is  140.  compared  with  brass  at  7-5.  and 
ordinary  cast  iron  at  95.  It  should,  therefore,  be  an  admirably 
suited  fuse  where  eddy  currents  are  prevalent,  or  where  high 
electrical    resistance   is   required. 

Motor-car     owners    and     motorists    will     be     interested     in     the 

Kendhick  "  inspection  lamp,  which  has  just  been  placed  on  the 
market  by  the  Neale  Con.stwifction  Comp.wy,  Ltd.,  7,  Suffolk- 
street,  Pall  Mall,  S.W.  1.  The  "  Kendrick  "  is  a  combined  lamp  and 
electric  magnet,  which  adheres  firmly  and  immediately  to  any 
metallic  surface.  It  can  be  fixed  at  any  desired  angle,  and  there- 
fore (he  light  can  he  thrown  on  the  desired  spot  or  object,  thus 
making  it  superior  to  other  lamps  on  the  market. 

.\  new  catalogue  of  Helsby  .Joiniing  Materials  has  been  pre- 
pared by  the  Briti.sh  Insulated  &  Helsby  Cables,  Present.  Par- 
ticulars are  given  of  the  company's  various  rubber,  calico,  and  other 
tapes.  Daints,  rubber  solutions,  soldering  paste,  &c.,  and  the  pur- 
poses for  which  they  can  be  used.  Having  considerable  practical 
experience,  extending  over  twenty  years,  the  firm's  products  have 
acquired  a  high-class  reputation  for  quality  and  reliai)ility.  Prices 
are  not  given  in  the  list,  but  they  may  be  obtained  on  application. 

Messrs.  Johnson  &  Phillips  are  publishing  a  useful  series  of 
"  Transformer  ABSTftACTS,"  which  are  written  by  the  designer  of 
the  company's  transformers.  The  first  is  a  nicely-printed  and  well- 
illustrated  booklet  of  twelve  pages,  which  coiit/nins  a  brief  but 
clearly- written  description  of  some  of  the  special  features  of  a  few 
of  the  typical  transformers  manufactured  by  the  company.  These- 
booklets  should  prove  useful,  not  only  to  the  salesman,  but  to  the 
potential  purchaser  or  user  of  the  iransformers.  Having  a  long 
and  successful  experience  in  the  manufacture  and  in.st.ilTation  of 
Iransformers,  the  company  are  in  a  position  to  supply  machines  for 
all  purposes. 


Companies'  Meetings,  Reports,  &c. 

EASTERN   TELEGRAPH    COMPANY.  LTD. 

Tho  nineteenth  ordinary  general  meeting  of  the  Eastern  Telegraph 
Company,  Ltd.,  was  held  on  Tuesday,  Nov.  29,  Sir  John  Denison- 
Pender,  G.B.E.,  K.C.M.G.,  chairman  of  the  company,  presiding. 

The  secretary  (Mr  A.  R.  Hardie)  having  read  the  notice  convening 
the  meeting  and  the  auditors'  report,  . 

The  Chairman  said  ;  Gentlemen,  you  will  find  on  reference  to 
the  accounts  that  the  gross  revenue  for  the  year  under  review  again 
shows  an  increase  over  that  for  the  previous  year,  which  at  thait 
lime  stood  as  the  record  year  in  the  history  of  Ihe  comjjan.v.  It 
has  now  reached  the  substantial  figure  of  £4  381  855  :  for  the  year 
1919  it  was  £4  059  062.  or  an  increase  of  £322  062.  This  is  satis- 
factory as  far  as  the  gross  revenue  is  concerned,  but  the  very  large- 
increase  in  our  working  charges  for  the  present  year  is  relatively 
t  onsiderably  greater ;  so  that  our  net  revenue,  after  providing  for  all 
working  expenses  and  other  revenue  charges,  is  £352  500  less  than 
it  was  last  year.  I  am  glad  to  say,  however,  that  in  anticipation  of 
the  further  increase  in  expenses,  and  to  provide  for  the  uncertainty 
of  future  taxation,  we  carried  forward  from  last  year's  1919  accounts 
the  sum  of  £416  082.  so  that  our  available  balance  for  the  year 
ending  December,  1920.  was  £1  335  140.  Out  of  this  sum  we  have 
carried  to  general  reserve  fund  £500  000,  and  lo  the  maintenance 
ships'  fund  £100  000.  and.  after  meeting  the  dividends  on  the 
ordinary  and  preference  stocks,  there  remains  £316  578,  which  we 
propose  to  carry  forward. 

Cause    of   Increased    Expenses. 

I  do  not  propose  to  refer  in  detail  lo  the  various  increases  and 
decreases  under  the  different  headings  in  the  accounts,  but  if  anyone 
desires  further  information  on  any  particular  item,  I  shall  be  glad  to 
supply  it,  and  I  will  therefore  only  add  that  the  principal  increiise 
is  due  to  the  revision  of  the  standard  scales  of  salaries  and  wages 
and  to  the  temporary  allowances  granted  to  the  staff  on  account  of 
the  exceptional  conditions  of  life  which  they,  in  conmion  with  others 
working  tmder  similar  conditions,  have  experenced  both  at  home  and 
abroad.  I  referred  to  this  matter  very  fullj-  last  year,  and  explained 
the  principle  on  which  we  have  acted,  and  it  will  be  unnecessary  for 
me  to  go  over  the  same  ground  again,  but  I  may  mention  that  there 
is  an  increase  of  318  in  the  number  of  our  staff  as  compared  with 
1919.  The  total  number  on  Dec.  31,  1920,  at  our  stations  alone 
was  2  877,  as  against  2  559.  You  will,  no  doubt,  remember  that 
during  the  war  period  the  training  of  young  men  was  almost  sus- 
pended, and  it  was  impossible  to  make  good  the  reduction  of  staff 
which  is  constantly  occurring  from  the  normal  average  of  deaths, 
resignations  and  other  causes.  Therefore,  as  it  takes  several  years 
of  technical  training,  first  at  our  school,  and  subsequent  practice 
at  st.ations  abroad,  to  acquire  the  requisite  efficiency  for  our  main 
cable  circuits,  we  are  only  now  beginning  to  overcome  the  shortness 
of  staff  from  which  we  suffered  during  the  war  and  afterwards  when 
thp  growth  of  traffic  increased.  I  am  glad  to  say,  however,  that 
our  .staff,  though  reduced  in  numbers,  responded  loyally  to  the 
expansion  of  our  business,  and  willingly  worked  long  hours  in 
order  to  meet  the  demands  of  the  Government  and  the  public,  but 
as  this  condition  of  affairs  could  not  continue  indefinitely,  we  have 
been  making  every  effort  to  speed  up  the  training,  and  I  am  glad 
to  say  that  the  additional  nnmbers  which  have  passed  through  our 
college  and  licen  distributed  over  the  various  stations  abroad,  is 
having  the  effect  of  reducing  the  amount  of  overtime,  and  allowing 
the  usual  well-earned  home  leave,  thus,  to  some  appreciable  extent, 
relieving  those  who  had  to  bear  the  brunt  of  the  exceptionally  he;ivy 
work  during  the  last  few  years. 

Increased  Dividend  Maintained. 
Fortunately  mur  financi.d  resources  have  enabled  us  to  deal 
generously  with  our  staff.  It  was  also  a  source  of  satisfaction  that 
we  were  able  to  justify  an  increase  in  the  rate  of  dividend  on  our 
ordinary  stock  from  8  to  10  p('r  cent,  for  the  year  1919,  so  that 
the  interests  of  the  pioprietors  and  the  staff,  which  are  so  closely 
allied,  were  thereby  benefited  by  the  prosperity  of  the  company. 
To  meet  the  claims  of  both  it  is  necessary  to  maintain  and  improve 
the  financial  resources  of  the  company,  and  this  result  can  only  be 
achieved  by  pi-oviding  Iho  Government  and  the  public  with  a  service 
equal  to  and,  if  possible,  better  than  that  which  earned  for  us  a 
good  reputation  in  past  years. 

New  Cables  and  Improved  Service. 
When  I  last  had  the  pleasure  of  addressing  you  on  this  subject  I 
slated  that  we  were  making  e\ory  cfforl  possible  to  re-establi.sh  the 
efficiency  of  our  service,  which  bad.  in  common  with  other  public 
services,  been  adver.scly  affected  during  the  war.  when  it  was  impos- 
sible to  transmit  commercial  tiaffic  without  very  heavy  delay  owing 
to  our  inability  to  lay  new  cables  or  carry  out  the  necessary  con.stant 
renewals  of  our  older  sections.  This  drawback  naturally  prevented 
us  from  carrying  satisfactorily  the  greatly  increased  volume  of  traffic 
with  which  we  had  to  deal  at  that  time,  but  I  then  informed  you 
that  an  improvement  had  already  taken  place,  and  foreshadowed 
a  still  greater  improvement  when  the  whole  work  on  hand  was 
Jinished.'  This  work  i,s  still  proceeding,  and  as  each  section  is  com- 
"  pleted  the  good  effect  is  realised,  and  when  the  whole  programme  is 
finished  we  anticipate  a  cable  service  even  more  efficient  and  faster 
than  that  prior  to  1914.  These  improvements  will  have  entailed  an 
expenditure  by  (his  fomp.'my  alone  of  about  ,£3  750  000  .sterling. 
So  far.  £1  500  000  has  been  charged  against  the  general  reserve  fund, 
onlv  .£1000  000  additional  ordinary  capital  being  raised- -offered  to 
and  readily  taken  up  by  our  stockiiolders.  and  we  at  present  propose 
to  meet  the  balance  out  of  resen^e  fund  accumulation.     The  traffic 


December  2,   1921 


The   Electrician. 


this  yeax  has  been  very  variable,  at  which  no  one  can  wonder, 
but  when  business  becomes  more  normal  I  hope  we  may  look  for  a 
traffic  little  short  of  that  we  hav-©  been  carrying  during  the  last 
two  or  three  years,  and,  if  so,  we  may  find  it  advisable  to  still 
further  increase  our  carrying  capacity  by  laying  additional  cables 
in  order  to  provide  a  larger  margin  of  capacity  in  the  possible 
event  of  an  abnomal  succession  of  temporary  interruptions  to  our 
main  line  sections  occurring.  The  depreciation  of  our  reserve  fund 
investments  has  been  fully  provided  for,  and  the  sum  of  £2  215  000 
odd  shown  in  the  accounts  represents  approximately  the  actual 
value  in  December  last.  The  maintenance  ships'  fund,  after  adding 
the  contribution  of  £100  000  from  i-«venue  account  this  year,  has 
been  charged  with  the  balance  of  the  cost  of  the  new  cable  repair- 
ing ship  "  Lady  Denison-Pender." 

Triple-Rate  Service. 

Before  I  conclude  my  remarks  I  should  like  to  refer  again  to  the 
triple-rate  service.  We  should  have  welcomed  its  universal  cancel- 
lation, but  so  long  as  foreign  countries  re<"ognise  this  express  system 
of  communication  at  a  charge  of  three  times  the  ordinary  rate,  the 
merchant  on  British  territory  would  be  at  a  disadvantage  if  the 
same  facilities  were  not  accorded  to  him.  Therefore,  the  only 
way  to  modify  the  objections  to  this  system  which  have  been  raised 
in  certain  quarters  is  for  us  to  give  such  an  efficient  service  at 
ordinary  rates  as  would  make  the  difference  in  the  time  of  transit 
between  the  two  services  so  small  that  it  would  not  be  worth  the 
while  of  the  merchant  to  pay  for  the  use  of  a  triple-rate  service,  and 
it  is  this  object  your  directors  have  always  in  view,  and  hope  to 
attain. 

The  report  and  accounts  were  then  adopted.  The  retiring 
directors.  Sir  Robert  M.  Kinderslev,  G.B.E.,  and  Lord  Inchcape, 
G.C.Jf.G.,  were  re-elected;  and  Messrs.  Deloitte,  Plender,  Griffiths 
&  Company  were  also  re-elected  auditors.  With  a  vote  of  thanks  to 
the  chairman,  the  directors  and  staff  the  proceedings  terminated. 


EASTERN  EXTENSION  AUSTRALASIA   AND  CHINA  TELEGRAPH 
COMPANY,    LTD. 

The  eighty-seventh  ordinary  general  meeting  of  this  companj'  was 
held  on  Wednesday,  Xov.  30,  at  Electra  House,  Finsbury-pavement. 
E.G.,  under  the  presidency  of  Sir  J.  Denison-Pender.  G.B.E.. 
K.C.M.6.,  the  chairman  of  the  company. 

The  General  JIanager  and  Secretary  (Mr.  F.  E.  Hesse)  having 
read  the  notice  convening  the  meeting  and  the  auditors'  report. 

The  Chaibm.^n  said  :  In  presenting  their  report  with  the  audited 
accounts  for  1920.  your  directors  have,  onc«  more,  to  express  their 
regret  that,  for  the  same  reasons  that  prevailed  in  the  war  years, 
they  were  unable  to  hold  the  meeting  as  in  pre-war  days  during  the 
month  of  May.  They  hope,  however,  to  effect  a  substantial 
improvement  next  year.  The  enforced  delay  in  holding  the  meeting 
did  not,  however,  prevent  the  payment  to  the  shareholders  at  the 
usual  time  of  the  final  dividend  for  the  year  1920.  as  your  directors 
considered  from  the  estimated  figxn'es  before  them  that  they  would 
be  jusified  in  making  a  total  distribution  of  10  per  cent.,  free  of 
income  tax,  without  waiting  for  the  shareholders'  approval.  Turning 
now  to  the  printed  accounts,  which  I  think  yon  will  agree  are  highly 
satisfactory,  it  will  be  seen  that  the  gross  receipts  for  1920  amounted 
t-o  £2  514  825,  against  £2  446  865  for  1919,  showing  an  increase  of 
£67  960.  notwithstanding  the  fact  that  the  revenue  for  the  latter 
year  was  £376  000  higher  than  in  1918.  Comparing  tlie  revenue  of 
the  past  year  with  that  of  the  pre-war  year  of  1913,  there  is  aii 
increase  shown  of  over  300  per  cent.  During  the  current  year  tlTe 
traffic  has  naturally  been  affected  by  the  acute  commercial  depression 
in  all  parts  of  the  world,  but.  in  all  the  circumstances,  the  revenue 
is  considered  to  be  not  unsatisfactory. 

Increased    Traffic    and    E.'cpenses. 

The  transmission  of  the  greatly  augmented  traffic,  to  which  I  have 
just  referred,  necessarily  involved  a  considerable  addition  to  the 
working  and  other  expenses  for  the  past  vear,  which,  in  round 
numl>ers,  amounted  to  £1  196  000  against  £962  000  in  1919.  or  an 
increase  of  £234  000.  The  increased  excess  profits  duty  of  60  per 
cent.,  against  40  per  cent,  for  the  previous  year,  and  the  new 
corporation  tax,  together  with  the  debenture  interest,  &c.,  have  to 
he  added  to  the  working  and  other  expenses,  making  the  total 
expenditure  for  1920  £1  898  000,  against  £1  406  000  for  1919,  or  an 
increase  of  £492  000.  It  has  not  been  found  necessary  to  provide 
any  further  sum  to  meet  depreciation  of  the  reserve  fund  invest- 
ments, owing  to  the  good  policy  of  your  Board  in  past  years  having 
made  provision  for  this  contingencv.  the  total  amount  of  which 
to-day  covers  such  depreciation.  The  principal  items  of  increased 
expenditure  are  practically  dye  to  revised  staff  salaries  and  special 
allowances,  and  the  exceptionally  heavv  cost  of  maintenance  of 
cahies  during  the  past  year. 

,,,'?1)®^J'''''^"'^^  "''^  "™  ^^^^^  '°  t^eal  with  is,  in  round  numbers. 
£617  000,  plus  the  balance  of  £232  000  brought  forward  from  1919 
making  together  £849  000.  From  this  amount  £450  000.  or  £100  000 
more  than  m  1919.  has  been  transferred  to  the  general  reserve  fund, 
and  £318  000  paid  in  dividend,  leaving  £81  000  to  be  carried  forward 
to  the  current  j'ear's  account.  Turning  to  the  balance  sheet,  it 
wdl  be  seen  that  the  new  capital  offered  to,  and  practically  all  taken 
up  by  the  shareholders,  has  been  added  to  the  capital  account,  and 
the  account  debited  with  £559  824  in  part  payment  of  the  new 
Madras-Singapore  cable,  and  the  acquisition  of  land  and  staff 
buildings  at  many  of  the  Company's  stations,  to  meet  pressing  needs 
f„„  „jj;.:._.,  L ,   ..  r^^^  ^^jj^  .^^  arrear  (£6  030)  of 


the  new  capital  have  been  paid  since  the  close  of  tlie  year  under 
review,  and  the  shares,  representing  fractional  interests,  sold,  and 
the  proceeds  distributed  amongst  the  shajeholders  entitled  thereto. 

Improved   Traffic    Facilities. 

At  the  last  annual  meeting  I  referred  to  the  public  complaints 
in  connection  with  the  regrettable  delays  in  transmitting  the  Far 
Eastern  and  otlier  traffics,  and  expressed  the  hope  that  when  the 
cable  renewals  and  additional  new  cables,  which  the.  Eastern  and 
Eastern  Extension  Companies  had  in  hand  were  completed,  the 
efficient  working  provided  in  pre-war  days  would  be  restored,  if  not 
improved  upon.  Unfortunately,  however,  this  has  taken  longer  than 
was  anticipated  owing  to  a  variety  of  adverse  circumstances  arising, 
which  added  to  our  troubles  during  the  early  part  of  the  current 
year;  but  now,  I  am  glad  to  say,  the  working  is  greatly  improved, 
and  it  is  expected  that,  ere  long,  the  public  will  have  a  faster 
service,  even  at  times  of  exceptional  interruptions  in  the  main  line 
sections,  to  which  cables  are  always  liable.  Having  gone  so  fully 
into  this  question  at  the  Eastern  Company's  annual  meeting  held 
^yesterday,  and  the  two  Companies  being  so  closely  connected,  it 
would-be  a  waste  of  time  to  repeat  what  I  theu  said,  and  I  will 
therefore  not  trouble  you  with  further  details  on  the  present 
occasion.  I  now  beg  to  propose  the  adoption  of  the  report  and 
accounts. 

The  resolution  having  been  secomlod  by  Sir  Albert  J.  Leppoc- 
C'appel,  K.C.I.E.,  was  adopted. 

Col.  BiBT  asked  whether  the  recent  developments  in  wireless  were 
likely  to  affect  adversely  cable  business. 

The  Chairman  said  the  shareholders  at  their  general  meetings 
for  some  years  past  had  tried  to  get  him  to  make  some  prophesy 
with  regard  to  wireless.  He  was  not  going  to  do  it,  but  he  would 
give  certain  facts,  and  the  shareholders  could  judge  for  themselves. 
Germany  was  siipposed  to  be  well  up  in  wireless  before  the  war, 
and  her  only  rueans  of  direct  communication  during  the  war  was 
by  wireless.  That  fact  ought  to  have  assisted  very  materially  in 
making  wireless  efficient  in  Germany.  At  the  present  time,  fiow- 
ever,  Germany  was  about — if  she  had  not  already  done  so — to  enter 
into  an  arrangement  with  the  big  Atlantic  companies  for  direct  cable 
communication  with  the  United  States.  Italy  was  looked  upon  as 
the  birthplace  of  wireless,  yet.  at  the  present  time,  endeavours  were 
being  made  to  obtain  direct  communication  between  Italy  and 
Central  and  South  America  by  cable.  That  being  the  case,  did 
it  look  as  if  the  days  of  cables  were  over  ?  If  wireless  communica- 
tion should  prove  to  be  better  than  cable  communication,  it  would 
cut  it  out,  but  it  had  some  work  to  do  before  it  would  be  in  that 
condition,  whatever  might  happen  in   the  future. 

The  retiring  directors.  Col.  the  Hon.  A.  G.  Broderick.  Lord 
Inchcape,  and  the  Hon.  George  Peel,  were  re-elected,  and  the 
auditors,  Messrs.  Deloitte.  Plender.  Griffiths  &  Company,  were 
re-appointed. 

The  meeting  concluded  with  a  vote  of  thanks  to  the  Chairman 
and  directors,  the  officials,  and  the  staff,  both  at  home  and  abroad. 


for  additional  house  accommodation. 


WESTERN    TELEGRAPH    COMPANY.    LTD. 

The  eighty-eighth  ordinary  general  meeting  of  the  Western 
Telegraph  Company.  Ltd.,  was  held  at  Elec^tra  House,  Finsbury- 
pavement,^  E.C..  on  M'eduesday,  Nov.  30,  Sir  John  Denison-Pender, 
G.B.E.,  K.C.M.G.,  chairman  of  the  company,  piesiding. 

The  Secrktaby  (Mr.  E.  Steer  Hodson),  having  read  the  notice 
convening  the  meeting  and  the  auditors'  report. 

The  C'HArRMAN  said  :  Gentlemen,  allow  me  to  make  a  short 
reference  to  the  loss  we  have  sustained  by  the  death  of  Lord 
,  Balfour  of  Burleigh,  who  sat  on  this  Board  for  over  fifteen  years, 
during  which  time,  although  matters  of  detail  he  left  for  others  to 
work  out,  when  big  questions  came  up  for  consideration,  his 
knowledge,  experience,  and  ability  were  of  material  assistance  to 
your  Board,  for  his  judgment  was  sound  ;  he  will  therefore  be,  as 
you  will  well  understand,  a  difficult  man  to  replace. 

Receipts    and    Expenditure. 

Although  the  accounts  for  the  j'ear  ended  June  30  last,  now 
before  you,  do  not  show  such  a  large  balance  of  profit  as  the  pre- 
vious year,  which  constituted  a  record  in  the  history  of  the 
company,  they  are  certainly  of  a  satisfactory  nature,  when  you 
take  into  account  the  state  of  trade  generally,  and  the  question  of 
exchange  which  is  causing,  not  only  in  South  America,  but  in  other 
parts  of  the  world,  so  much  anxiety  in  commercial  dealings.  E.eoeipts 
from  messages  show  a  decrease  of  nearly  £613  000.  The  iieneral 
depression  in  trade  and  commerce  is  accountable  very  largely  for 
this,  as  it  has.  of  course,  affected  the  business  of  our  company, 
and  this  year  the  depreciation  of  the  currency  of  all  the  countries 
which  we  serve,  against  an  appreciation  in  the  previous  year's 
accounts,  is  responsible  for  very  heavy  loss  on  remittances,  and 
also  forms  a  large  part  of  tha  decrease  in  revenue. 

The  balance  of  sundry  increases  and  decreases  in  other  items  of 
revenue,  namely,  interest,  rents  and  transfer  fees,  reduce  the  net 
decrease  to  under  £610  000.  On  the  other  side  of  the  revenue  accounl> 
the  total  working  expenses  were  more  by  nearly  £85  000.  which 
includes  special  allowances  given  to  the  staff  both  at  home  and 
abroad  to  meet  the  exceptional  times  they,  especially,  have  been 
passing  through.  Income  tax.  excess  profits  duty,  and  corporation 
profits  tax,  were  less  by  over  £381  000.  I  am  glad  to  say  excess 
profits  duty  will  not  appear  in  our  next  year's  accounts,  having 
terminated  as  far  as  the  company  is  concerned  in  July  last.  There 
was  also  relief,  compared  with  the  previous  accounts,  to  the  extent 
of  £6  500,  expenses  of  the  issue  of  the  new  capital  and  interest  on 
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insulments  paid  in  advance  on  the  new  shares  offered  to,  and 
practically  all  taken  up  by.  our  shareholders  in  the  previous  year. 
.After  distributing  the  dividends  on  the  increased  share  capital, 
amounting  to  a  total  of  £279125.  and  Iransferrinj  to  the  ceneral 
reserve  £350  000,  to  maintenance  ships'  reserve  fund  .C50  000,  and 
III  the  land  and  buildings  depreciation  fund  £50  000,  there  remains 
ii  balance  of  £128  758  to  be  carried  forward. 

The    Miami   Cable   Dispute. 

On  the  last  occasion  when  I  had  the  pleasure  of  meetint;  you  here 
I  expressed  reeret  that  our  new  cable  from  Brazil  to  the  island  of 
Barbados  was  ly'"6  iA\e.  You  will  remember  that  this  cable  was 
laid  in  conjunction  with  the  well-known  Am-^rican  Telegraph  Com- 
pany, the  Western  Union  Cable  Company,  who  laid  a  cable  north- 
ward towards  Florida  from  Barbados,  at  which  latter  place  they 
received  the  requisite  permission  to  laud  from  the  British  Govern- 
ment. The  Western  I'nion  Cable  is  still  buoyed  outside  United 
States  territorial  w  aters ;  thus  the  Western  Union  and  our  cable 
are  still  lying  idle  in  consequence  of  the  refusal  of  the  Government 
of  the  United  States  of  America  to  permit  the  landing  in  Florida. 
I  am  sorry  to  say  there  is  no  change  in  this  state  of  affairs,  but 
I  hope  that  a  decision  on  the  matter  will  be  arrived  at  shortly.  In 
the  meantime,  a  valuable  direct  cable  communication  between  South 
America  and  the  United  States  is  being  held  up.  and  this  traffic 
is.  at  the  present  time,  mainly  passing  by  the  lines  of  our  com- 
petitors, the  All-America  Cable  Company,  whose  route  from  Brazil 
is  south  to  Argentina,  over  the  Andes  and  north  again  up  the  west 
coast  of  South  America.  Look  at  the  map  of  the  -American 
Continent,  and  you  will  be  able  yourselves  to  judge  which  ro\ite 
should  be  selected   in  the  interests  of  commerce. 

Nevr   Cables   and   Renewals. 

The  renewal  of  the  older  section  between  Lisbon  and  Madeira,  to 
which  reference  was  made  at  the  last  general  meeting,  has  been 
affected,  and  the  renewal  of  the  original  JIadeira-St.  Vincent  cable 
will  be  carried  out  early  ne.\t  year  by  the  cable  steamer,  which  will. 
immediately  after  carrying  out  the  work,  continue  her  voyage  to 
Brazil  and  lay  the  new  cable  between  Pernambuco  and  Maranham. 
also  other  cables  connecting  Pernambuco  with  Maceio,  and  with 
Victoria  and  Rio  de  Janeiro,  and  a  third  cable  between  Eio  de 
Janeiro  and  Santos,  thus  materially  strengthening  our  coast  con- 
nections. The  ship  will  also  carry  some  further  cable  to  replenish 
our  stock  on  the  coast  of  South  America.  This  expedition  will 
entail  an  e.Npenditure  of  about  £700  000.  bringing  our  total  e.xpendi- 
ture  since  1918  on  new  communications  and  on  renewing  older 
sections  of  our  system  up  to  no  less  a  figure  than  £3  000  000.  When 
these  operations  are  completed,  the  transmission  of  traffic  will  bo 
expedited,  thereby  permitting  us  to  give  a  quicker  cable  service  at 
ordinary  rates  to  the  commercial  community. 

Urgent   Telegrams. 

However,  it  may  be  opportune  to  mention  here,  that  "  Urgent 
telegrams  carried  over  the  Associated  Cable  Companies — not  by  this 
company  only — form  the  small  percentage  of  10  per  cent,  of  the 
total  commercial  traffic.  As  you  are  no  doubt  aware.  "  Urgent  " 
telegrams  are  cliaiged  triple  rates,  and  have  priority  over  messages 
tendered  at  ordinary  rate.*.  You  will  notice  in  the  accounts  that 
the  sum3  set  aside  year  by  year  in  the  past  as  a  provision  on 
account  of  investment  fluctuations  amount  to  £59t  000,  which  now 
covers  tha  heavy  depreciation  which  has  taken  place  in  our  reserve 
fund  securities',  so  that  this  fund  has,  I  am  glad  to  say,  required 
no  further  assistance  this  year,  and  the  figure  of  £2  500000,  at 
which  the  investments  stand  in  our  books,  can  be  taken  as  the 
actual  value.  With  regard  to  the  message  revenue  for  our  current 
year,  namely,  since  July  1  last,  the  depression  continues,  and  we 
cannot  hope  for  a  reaction  until  exchange  becomes  more  settled, 
which  will,  of  cour.se,  mean  renewed  activity  in  international  com- 
merce ami  trade.  I  think  I  have  touched  cm  all  the  points  which 
are  of  interest  to  you,  and  I  therefore  beg  to  propose  that  iho 
report  of  the  directors  and  the  accounts  for  the  year  ended  June  30, 
1921,  be  approved  and  adopted. 

The  Right  Hon.  the  Earl  of  MroLETON,  K.P.,  seconded  the 
resolution,  which  was  adopted. 

Mr.  E.  C.  Humphreys  said  that  they  could  accept  with 
equanimity  the  statement  that  the  results  of  the  past  year  showed 
a  reduction  of  a  little  over  £201000,  as  reflecting  the  general 
depression  of  trade,  and  they  quite  understood  that  it  was  very 
much  contributed  to  by  the  fall  and  the  disorganisation  of  the 
exchanges.  On  the  other  hand,  they  had  the  great  satisfaction  of 
having  received  their  full  10  per  cent.,  free  of  income  tax,  with  a 
good  margin  for  re.'.erve  and  other  funds,  and  only  a  slight  diminn 
lion  in  the  carry  over.  He  noticed  there  was  a  sum  of  £o81  456 
le,5s  in  income  ta.\.  excesi  profits  duty,  and  corporation  tax,  which 
was  indicative  of  the  very  heax-y  toll  which  was  extracted  from 
their  pockets.  He  inu-.gined  that  they  could  not  hope  for  any 
relief  from  the  income  ta.\,  bul  they  had  seen  the  last  oi  the  excess 

Frofits  duty.  But  "that  blister,  the  corporation  tax,  remained, 
t  was  radically  unsound  and  partisan,  and,  if  maintained,  would 
undoubtedly  prejudicially  affect  the  ordinary  stocks.  The  United 
States  had  retained  the  corporation  tax,  and  had  increased  it  from 
10  to  12^  per  cent.,  and  unless  strenuous  opposition  was  taken  to 
the  tax  here  he  thought  it  would  be  found  that  our  Government 
would  adopt  the  same  course.  It  was  a  much  more  unreasonable  t;ix 
than  the  excess  juofits  duty,  and  weighed  heavilv  upon  the  ordinary 
shareholders  of  limited  liability  companies,  rfe  hoped  the  Board 
would  in  future  show  the  corporation  tax  separately  in  the  accounts. 
Ife  was  sorry  to  hear  that  no  progress  had  been  made  with  the 
Barbados-Florid-,  cable.     Perhaps,  in  view  of  the  Washington  Con- 


ference, it  would  be  unwise  to  make  many  references  about  it  to-day. 
but  he  hoped  Sir  Auckland  Geddes  had  received  some  instruction  or 
opinion  from  our  Government  as  to  the  course  he  was  to  take  in 
the  matter. 

The  Chaebmav  said  he  would  not  express  any  opinion  in  regard 
to  the  tax.  Of  course,  it  was  their  business  "to  oppose  taxes  in 
every  shape  and  form.  They  had  got  rid  of  the  excess  profits  duty, 
and  perhaps  they  coiild  stand  the  ills  they  had  better  than  what 
they  might  get  in  the  future. 

The  resolution  for  the  adoption  of  the  report  and  accounts  was 
then  put,  and  carried  unanimously. 

Sir  John  Denison-Pender,  Mr.  j.  C.  Denison-Pender,  M.P.,  and 
Mr.  Francis  Alex.  John.ston,  the  retiring  directors,  were  re-elected, 
and  the  auditors,  Messrs.  Deloitte,  Plender,  Griffiths  &  Company, 
and  Messr.s  Jane,  Jackson,  Jefferys  &  Freeman,  were  re-appointed. 
A  vote  of  thanks  to  the  Chairman  and  the  Boa,rd  closed  the 
proceedings 


The  British,  Foreign  &  Colonial  Corporation,  on  Tuesday,  offered 
for  subscription  £400  000  7^  per  cent,  mortgage  debenture  stock  of 
the  Midland  Couniibs  Electric  SuprLS  Compaky  at  96  per  cent. 
The  issue  was  closed  an  hour  after  opening. 

Arrangements  for  the  Week. 

FRIDAY.  IJec.  2nd  (to-day). 

Insiiiution  ok  Electrical  Engineers. 
(Students'  Section.) 
7  it.ni.     At  Savoy-place,  London,  W.C.    Paper  on  "  Automatic 
and   Semi-Automatic   Railwiav   Signalling."   bv   Mr.    H.    S. 
Fetch. 

Junior  Institution  of  Engineers. 
a  p.m.     At  Ca.vton  Hall,  London,  S.W.     Lecturette  on  "  Notes 
on  Maintenance  of  Electrical  Accumulators."  by  Mr.  B.  L. 
Ladkin. 

MONDAY.  Dec.  5th. 

Society  of  Enhineers. 
'i.:Wp.m.     At  the  Geological  Society,  Burlington  House.  London. 
W      Paper  on   '    North wich  Sewerage  and  Sewage  Disposal 
Works."  by  Mr.  W.  M.   Beckett.  M.B.E. 

iNsiniTiioN  OF  Electrical  Engineers. 
(Western  Centre.) 
C..JO    p.m.        At    the    Merchant    Venturers'    Technical    College, 
Bristol      Paper  on  "  Cyc-Arc  Process  of  Automatic  Electric- 
Welding,"  by  Messrs.  L.  J.  Steele  and  H.  Martin. 

Institution  of  Electrical  Engineers. 
(Inforisul   Meeting.) 
7  'jQ.m.     At  Savoy-place.  London,  W.C.     Discussion  on  "  Some 
Recent  Developments  in  the  Design  of  A.C.  Instruments," 
opened  by  Mr.  C.  L.  Lipman. 
TUESDAY,  Dec.  6th. 

Women's  Engineering  Society. 
6.1S  p.m.     At  26,  George-street,   Hanover-square,  London.   W. 
Lecture  on   "  The  Use  of  Home-Produced   Fuels  for   Com- 
mercial Motor  Transport,"  by  Mr.  T.  Clarksou. 
Institi;tion  of  Electrical  Engineers. 
(Nof.th-Western  Students'  Centre.) 
7  ..Id    p.m.     At     Houldsworth     Hall,     Deansgatc,     Manchester. 
Paper  on  "  The  Engineer  and  Manufacturing  Cost,"  by  Mr. 
F.  C    Lawrence. 

Rontcen  Society. 
S.l.'i  p.m.  At  the  Institution  of  Electrical  Engineers,  Savoy- 
place.  London,  W.C.  Papers  on  "  Some  Investigations  on 
Transformer-Reotifier  Sets  for  X-Rays."  by  Mr.  M.  A. 
Codd.  ajid  "  Notes  on  X-Ray  Tubes  Connected  in 
Parallel."  by  Mr.  C.  E.  S.  Phillips,  O.B.E. 
WEDNESDAY.  Dec.  7th. 

Institution  of  Elecitiical  Engineers. 
(Wireless  Section.) 
'/'   i).m.     At   Savoy-place,   London.   W.C.     Paper   on     "  An    In- 
vestigation  oi   Transmitting    Aerial   Resistances."    bv   Mr. 
T.   L.   Eckersley. 

Institution  of  Railway  Signal  Engineers. 
';■   ».»i.     At  the  Midland   Grand   Hotel,  St.    Pancras,   London. 
N.W.     Resumed     discussion     on     Paper     "  Three-Posit iiin 
Signalling,"  by  Mr.  A.  E.  Tattersall. 

Industrial  League  and  CouNca. 
7..{')  p.m.     At  Caxton  HaJl,  London,  S.W.     Lecture  on  "Some 
Problems  of  Unemployment,"  by  Mr.  J.  Baker. 

THURSDAY.  Dec.  8lh. 

Institution  of  Mechanical  Engineers. 
(Midland  Branch.) 
7.30  p.m.     At   the  University,   Birmingham.     Paper  on   "  The 
Turbine  Furnace,"  by  Mr.  C.  V.  A.  Eley. 
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Notes  of  the  Week. 


Railway   Electrification    in   South   Africa. 

We  are  able  to  announce  that  the  Government  of  the 
Union  of  South  Africa  have  decided  to  proceed  with  the 
electrification  of  the  section  of  the  Durban-Pietemiaritz- 
burg  Railway  between  Pietermaritzburg-Glencoe,  a  dis- 
tance of  about  171  miles.  It  will  be  remembered  that  in 
the  original  report  of  the  consulting  engineers,  Messrs. 
Merz  and  McLellan,  it  wa.'^  suggested  that  the  whole  line, 
as  well  as  the  Cape  Town-Simonstowu  Railway,  should  be 
converted  to  electric  traction,  but  on  the  advice  of  Sir 
Wm.  Hoy,  general  manager  of  the  railways,  the  scheme 
will  be  limited  for  the  present  to  the  section  mentioned. 
It  ia  not,  however,  proposed  to  alter  the  present  3  ft.  Gin. 
gauge.  The  direct  current  system  at  3  000  V  will  be 
employed,  and  the  total  cost  will  be  between  £3  000  000 
and  £4  000  000.  Details  of  the  scheme,  including  the  design 
of  the  locomotives,  are  being  worked  out,  and  no  doubt 
tenders  will  be  invited  ere  long.  As  an  extensive 
electrification  scheme  for  the  Bombay  suburban  lines  has 
also  been  adopted,  it  would  appear  that  we  are  on  the  eve 
of  important  electric  traction  developments  in  the 
Dominions — a  movement  which  will  no  doubt  extend  to 
this  country  in  due  course. 

Reparations —A   New   Phase. 

During  the  past  few  days  events  in  connection  with 
German  reparations  have  caused  the  matter  to  pass  to  a 
great  extent  out  of  our  object  glass.  Herr  Stinnes  and 
Dr.  Rathen.^u  have  botk  visited  this  country  with  a  proper 
air  of  mystery,  and  discussion  has,  as  a  result,  now  rather 
turned  on  whether  Germany  can  pay  at  all  than  on  the 
methods  by  which  she  shall  pay.  There  are  those,  like  Mr. 
!Mr.  J.  M.  Keynes,  who  state  that  Germany  can  pay  the 
next  instalment  of  her  debt,  but  wUl  go  bankrupt  if  she 
D  2 


does.  There  are  tho.se  who  think  that  Germany  cannot  pay 
the  next  instalment,  but  can  pay  all  the  others; 
and  there  are  those,  like  Sir  John  Bradbury,  who 
contend  that  Germany  can  pay  the  next  and  all  the 
other  instalmenta,  if  she  chooses  to  do  so.  The  last 
class  add  that  Germany  possesses  vast  hoards  of  wealth 
in  foreign  countries  which  the  tax  collector  has  not  laid 
hands  upon.  These  are  matters  of  high  finance,  wdth  which 
we  have  only  an  academic  concern.  The  only  thing  of 
which  we  wish  to  be  assured  is  that  if  Germany  is  to 
liquidate  her  debt  she  shall  do  it  at  her  own  expense  and 
not  at  the  expense  of  the  British  electrical  industry.  It  is 
not  yet  realised  by  the  public  generally  how  harmful  any 
system  of  payment  in  kind  would  be.  It  is  a  matter  to 
which  they  should  give  close  attention. 

A   Si^iticant   Attitude. 

It  is  a  little  significant  in  this  connection  that,  while 
HeiT  Stinnes  favours  payment  by  creating  a  series  of  first 
debentures,  on  German  industries  on  which  the  British 
Government  or  the  British  private  individual  would  draw 
dividends,  Dr.  Rathenau's  suggestion  is  that  we  should 
take  our  indemnity  in  kind.  He  thinks,  according  to  the 
"  Sunday  Times,"  that  if  Germany  were  to  agi-ee  to  supply 
for  nothing  the  plant  for  the  electrification  of  railways  that 
might  be  a  fonn  of  payment  that  would  do  us  no  harm. 
On  the  other  hand,  we  know  it  would  do  us  a  great  deal 
of  haiTu.  We  are  under  no  delusions  on  the  subject.  It 
is,  again,  more  than  a  little  significant  that  Dr. 
Rathenau  is  the  controlling  spirit  in  the  A. E.G.,  and  that 
the  A. E.G.  is  anxious  and  willing  to  take  on  contracts  for 
railway  electrification.  "  The  question,"  as  the  "  Sunday 
Times  "  says,  "  is  how  you  can  stimulate  Germany's 
power  to  pay  without,  at  the  same  time,  encouraging  her 
as  a  competitor  with  ourselves  and  increasing  unemploy- 
ment at  home?  "  Dr.  Rathenad's  is  not  one  of  the 
solutions  we  should  advise  any  British  industry  to  adopt 
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foi-  answering  that  question,  and  we  are  glad  to  see  that 
Sir  KoBERT  HoRNE  13  opposed  to  the  idea  for  the  sound 
reason  that  Germany  can  only,  in  the  main,  supply  with 
the  goods  that  we  can  make  ourselves. 

Electric   Welding   Problems. 

As  Messrs.  I-.  J.  Steele  and  H.  Martin  truly  said  in 
their  Paper  on  the  "  Cyc-Arc  Process  of  Automatic 
Electric  Welding,"  read  before  the  Institution  of 
Electrical  Engineers  last  week,  from  the  earliest  times 
workmen  have  had  to  deal  with  the  problem  of  fixing 
something  to  something  else.  It  is  a  problem  which  is  never 
easy,  and  becomes  quite  complicated  when  the  fixing  has 
to  be  done  between  dis.similar  materials  or  between  metals 
of  different  characteristics.  It  is  not  Siade  any  easier  by 
the  fact  that  the  operation  of  uniting  the  two  materials 
often  results  in  the  weakening  of  one  or  other,  or  both  of 
them,  and  in  certain  particular  cases,  as  Messrs.  Steele  and 
!Martix  showed,  opens  up  potential  avenues  for  leakage  and 
corresponding  evils.  The  development  of  the  "  Cyc-Arc  " 
system  was  primarily  the  result  of  war  conditions,  but  it 
has  culminated  in  an  equipment  which  allows  welding  pro- 
cesses to  be  largely  extended  in  scope,  to  be  facilitated  in 
practice  and  to  be  carried  out  without  many  of  the  dis- 
advantage,«  which  we  have  summarised  above.  It  is 
simple  and  speedy  in  operation,  and,  if  the  conditions 
which  existed  at  the  demonstration  given  at  the  Institution 
are  anything  to  go  by,  it  can  safely  be  entrusted  to  the  lea.st 
skille<l  workman. 

Some   Problems   for   Solution. 

We  hope,  however,  that,  having  achieved  this  large 
measure  of  success,  those  responsible  for  the  technical 
development  of  the  process  will  not  hesitate  to  go  further. 
There  are  still  many  problems,  both  metallurgical  and 
electrical,  to  be  solved  in  this  connection.  It  is  only  right 
to  say  that  the  authors  themselves  are  under  no  delusion 
that  they  have  reached  finality.  For,  though  they  have, 
as  a  result  of  a  good  deal  of  hard  work,  succeeded  in 
reproducing  some  excellent  welds  under  a  variety  of  con- 
ditions, there  is  still  much  to  be  learnt  regarding  the 
electrical  and  metallurgical  processes  involved.  Some  of 
these  are  hinted  at  in  the  Paper,  but  they  whet  our 
appetite  for  more.  This  is  still  another  opening  for  the 
use  of  electricity  in  industry,  and,  that  being  so,  these 
are  matters  which  the  research  associations  concerned  might 
well  talte  up.  But  the  problem  is  far  from  being  merely 
theoretical.  Such  a  machine  as  that  shown  in  operation 
at  the  meeting  is,  in  the  best  sense  of  the  word,  labour- 
saving.  It  reduces  the  number  of  men  employed  under 
unsavoury  conditions  on  a  monotonous  task,  and  it  allows 
very  much  better  work  to  be  performed . 

A   Misconceived  Criticism. 

In  replying  to  the  toast  of  "  The  City  of  Birmingham 
and  Electricity  Supply  "  at  the  annual  dinner  of  the 
South  Midland  Centre  of  the  Institution  of  Electrical 
Engineers  last  Friday,  Councillor  H.  K.  Beale,  Chairman 
of  the  Birmingham  Electric  Supply  Committee,  exhibited 
a  state  of  mind  towards  electrical  development  which  is, 
we  fear,  only  too  common  among  gentlemen  holding  similar 
exalted  positions.  His  plaint,  roughly,  was  that  the 
Electricity  Commissioners  were  forcing  electricity  under- 
takers to  embark  on  a  large  capital  exjienditure  without 
giving  them  any  very  clear  idea  of  when  the  return  was 
coming  or  where  it  was  coming  from.     This  to  those  who 


have  studied  the  Commissioners'  work  is  but  a  travesty  of 
the  true  position.  But  since  Councillor  Beale  holds  this 
opinion,  we  were  not  surprised  to  find  him  protesting 
against  the  inauguration  of  Joint  Electricity  Authorities, 
and  expressing  a  desire  to  be  left  alone  to  can-y  on  on  the 
old  lines. 

Sauce   for   the   Goose   and   the    Gander. 

That  he  should  have  made  such  views  public  is  a  pity. 
For,  in  our  opinion,  the  policy  which  has  been  adopted  in 
the  BiiTningham  district  with  regard  to  the  inauguration 
of  the  new  electricity  area,  is  one  whose  principle  might  be 
more  widely  followed.  Apart  from  that,  his  views  are  not 
a  little  inconsistent.  Birmingham,  as  has  been  often 
pointed  out,  is  one  of  the  most  progressive  of  municipalities. 
It  has  not  shrunk,  when  occasion  demanded  it,  from  pub- 
lishing the  benefits  it  could  confer  on  adjacent  townships,  or 
in  insisting  on  them  sharing  in  the  facilities  which  it  could 
bestow ;  and  it  has  on  occasion,  as  the  Lord  Mayor 
remarked,  "  taken  in.  "  these  smaller  bodies,  doubtless 
for  their  own  good,  though  we  believe  some  of  them  still 
have  lingering  doubts  on  the  subject.  The  policy  of 
the  Commissioners  with  regard  to  electricity  supply  is  but 
an  extension  of  that  policy  for  which  Birmingham  has  been 
so  highly  commended,  adapted  to  meet  modern  conditions. 
Those  responsible  for  the  conduct  of  city  affairs  should, 
therefore,  be  the  first  to  fall  into  line. 

British   Submarine   Cable    Companies. 

From  evei-y  point  of  view,  the  position  disclosed  at  the 
ajinual  meetings  of  the  Eastern  and  Associated  Telegraph 
Companies  last  week  was  a  particularly  strong  one.  Not 
only  was  the  Chairman,  Sir  John  Denison-Pender,  able 
to  announce  a  record  gross  revenue  on  the  Eastern  and 
Eastern  Extension  Companies  account  and  a  oontinuance 
of  the  10  per  cent.  Ordinaiy  dividend,  which  has  been  paid 
since  1918,  but  he  was  also  able  to  give  an  excellent 
account  of  the  substantial  progress  made  in  the  laying  of 
new  cables  and  the  renewal  of  old  ones.  The  resiilt  of  all 
this  work  is  that  the  sei-vice  is  now  rapidly  approaching  the 
high  standard  of  efficiency  maintained  by  the  companies 
in  pre-war  days.  The  magnitude  of  the  work  involved  is 
made  evident  when  we  say  that  the  Eastern  Company's 
programme  of  cable  laying  and  renewals  will  entail  an 
expenditure  of  about  £3  750  000,  of  which  sum  only 
£1  000  000  has  been  provided  by  new  capital,  the 
remainder  being  met  out  of  the  Company's  large  reserv'es. 

The   Western   Company's   Progress. 

The  Western  Telegraph  Company  also  has  renewed  the 
older  section  of  tlie  cable  between  Lisbon  and  Madeira,  and 
the  original  Madeira-St.  Vincent  cable  will  be  renewed 
early  next  year.  When  this  task  is  accomplished  it  is 
proposed  to  lay  the  new  cable  between  Pernambuoo  and 
Maranham,  and  also  other  cables  connecting  Pernambuco 
with  ^laceio  and  with  Victoria  and  Rio  de  Janeiro,  and 
a  third  cable  between  Rio  de  Janeiro  and  Santos,  thus 
strengthening  the  Company's  coast  connections  and 
increasing  the  efficiency  and  speed  of  the  commercial 
.ser\'ice  to  South  America.  This  expedition  w-ill  entail  an 
expenditure  of  about  £700  000,  bringing  the  total 
expenditure  rince  1918  on  new  communications  and  on 
renewing  older  sections  of  the  Company's  system  up  to 
£3  000  000.  Tlie  fact  that  these  large  sums  have  been 
]irovided  so  easily  and  without  any  adverse  effect  on  the 
di\'idend  is  proof  of  prudent  management  and  sound 
financial   methods  in  the  past,   and  as  soon  as  the  South 
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Americau  business  revives  the  various  extensions  and 
renewals  should  add  greatly  to  tlie  revenue-earning 
capacity  of  the  Company. 

Position   of  Wireless. 

The  inevitable  question  as  to  the  effect  of  the 
competitiou  of  radio-telegraphy  was  put  at  the  meeting  of 
the  Eastern  Extension  Telegraph  Company,  but  the 
chairman  prudently  declined  to  play  the  role  of  wireless 
prophet.  He  pointed  out,  however,  that  Gennany,  which, 
owing  to  her  isolated  position  during  the  war,  ought  to 
have  developed  an  efficient  wireless  service,  was  about  to 
make  arrangements  with  the  large  Atlantic  cable  conipanies 
for  direct  submarine  cable  communication  with  the  United 
States.  Italy  also  wanted  to  have  a  direct  cable  sei-vice 
to  South  afid  Central  America.  The  fact  that  these  and 
other  countries  are  considering  the  necessary  steps  to 
strengthen  their  position  in  regard  to  cable  co^miectiou  is 
evidence  that,  wireless  telegraphy  cannot  yet  compete  with 
the  submarine  cable,  and,  from  tlie  point  of  view  of  secrecy, 
efficiency  and  reliability,  the  latter  has  at  present  no 
rival.  Of  course,  substantial  jjrogress  has  been,  and  no 
doubt  still  further  advances  will  be  made  in  radio 
communication ;  it  will  gradually  develop  now  fields  of 
commercial  service,  and  by  acting  as  a  feeder  for  the 
telegraph  companies  it  will  become  increasingly  useful,  but 
the  end  of  the  .submarine  telegraph  is  far  off  yet. 

The   Institution — Two   Possible   Paths. 

Two  different  views  as  to  the  future  functions]  of  the 
Institution  of  Electrical  Engineers  were  taken  by  Mr.  J.  S. 
HiGHFiELD  and  Prof.  W.  Cbamp  respectively  at  the 
annual  dinner  of  the  South  Midland  Centre  of  the 
Institution  of  Electrical  Engineers  last  Friday.  Mr. 
HiGHFiELD  would  sce  the  base  of  th«  Institution's 
activities  broadened  so  that  those  who  were  not 
primarily  electrical  engineers  could  h€l2>  it,  and  so  that 
the  Institution  in  its  turn  could  be  of  use  to  the  outside 
world.  Prof.  Cramp,  on  the  other  hand,  is  an  advocate 
of  amalgamation.  He  would  like  to  see  all  the  engineer- 
ing bodies,  great  and  small,  welded  into  one,  so  that  the 
membership  of  one  would  mean  easy  delivery  of  the  pro- 
ceedings of  the  lot.  Prof.  Cramp,  we  leani,  indulges  in  a 
wide  range  of  reading,  but  if  he  is  to  read  all  the  papers 
on  engineering  that  are  published  he  will  require  not  only 
a  gargantuan  energy,  but  a  diurnal  elasticity  of  a  pseudo- 
Einstein  variety.  We  know  a  little  of  the  task  of 
absorbing  the  contents  of  many  engineering  papers,  and 
can  assure  him  that  he  does  not  realise  what  he  is  asking 
for.  The  housing  problem  under  such  conditions  would 
take  on  a  new  difficulty  for  engineers.  With  commendable 
reticence  we  say  nothing  about  the  financial  aspect  of  the 
idea. 

A   Little   Necessary   Selfishness. 

But  for  more  serious  reasons  we  incline  rather  to  Mr. 
Highfield's  views  than  to  Prof.  Cramp's.  For  we  feel 
that  the  allegiance  of  all  electrical  engineers  must  first  be 
given  to  their  own  profession,  as  represented  by  the 
Institution  of  Electrical  Engineers.  Their  attention  must 
first  be  devoted  to  their  own  problems.  Their  efforts 
must  first  be  turned  to  the  development  of  the  electrical 
industry.  If  after  that  they  have  any  time  or  energy  to 
spare,  they  may  tuna  to  other  matters.  But,  as  with  other 
people,  the  electrical  engineer's  own  tasks  are  sufficient  unto 
the  day,  and  can  best  be  solved  by  sipecialisation  rather  than 
bv  devolution. 


Electricity   Supply   in   Rural    Areas. 

However  good  a  thing  is,  there  will  always  be  people 
to  decry  it.  An  example  of  this  is  to  be  found  at  Hereford, 
-  where  there  has  recently  been  a  little  pother  about  the 
rural  electricity  supply  scheme  which  the  Electricity 
Department  has  so  enterprisingly  developed.  This  criticism 
has  taken  the  insadious  form  of  maintaining  that  the  city 
ratepayers  were  financing  the  country  scheme.  The  report 
of  the  Development  Commissioners  for  the  year-  ended 
March  31,  1921,  does  not  bear  out  this  view,  and  were 
it  the  case  it  is  as  well  to  note,  it  would  contravene  the 
conditions  under  which  the  scheme  was  started.  It  will  be 
remembered  that  when,  at  the  end  of  the  war,  a  large 
amount  of  pleuit  that  had  been  installed  in  a  shell-filling 
factoiy  was  left  on  the  hands  of  the  Hereford  Electricity 
Committee,  they  applied  to  the  Development  Commissioners 
for  £100  000  to  purchase  this  plaiiti  in  order  to  be  able 
to  give  a.  supply  for  agricultural  purposes  outside  their  own 
area.  The  Commissioners  cojjsented  to  this  ai-raugement  on 
the  gi-ound  that  it  was  well  that  a  test  should  be  made  on 
business  lines  as  to-  the  possibilities  of  employing  electric 
power  in  agricultural  and  rural  districts.  Those  who 
have  followed  the  development  of  the  scheme  will  agree 
that  there  is  now  no  doubt  as  to  its  success,  and  this  view 
is  borne  out  in  the  Report. 

The   Advantages   of   the   Scheme. 

It  is  also  stated  that  for  the  time  being  these 
extensions,  which  would  cost  in  all  some  £27  000,  are  to 
be  held  over  until  financial  conditions  improve.  Neverthe- 
less, some  extensions  are  possible,  as  one  of  the  conditions 
of  the  grant  is  that  the  net  profits  obtained  on  the  rural 
supply  account  are  to  be  applied  to  further  extensions  of 
the  system.  To  those  who  consider  that  the  city  con- 
sumers are  being  milked  for  the  advantage  of  the  more 
rural  community,  the  remark  of  the  Commissioners  that 
these  same  city  consumers  are  having  the  use  of  modem 
electric  equipment  and  the  advantage  of  a  lower  price  for 
electricity  should  be  of  interest.  It  is,  of  course,  tiite 
that  the  city  ratepayers  are  providing  security  for  the 
rural  scheme,  but,  as  it  is  likely  before  long  tO'  be  on  a 
paying  basis,  they  also  possess  a  rosy  prospect  of  becoming 
the  owners  of  a  valuable  plant  in  twenty  years  without 
any  call  on  the  rates  being  necessary. 


A   Queue   of   Consumers. 

As  to  the  general  success  of  the  scheme  there  can  be  no 
doubt.  The  electricity  department  have  a  waiting  list  of 
farmers  and  factories  of  all  sorts  in  every  area  served  by 
a  transmission  line,  and,  were  conditions  normal,  there  is 
no  doubt  that  before  long  non-users  of  electricity  would  be 
in  the  negligible  minority  in  these  areas.  As  it  is,  thirty 
farms  of  5  285  acres  have  been  connected  up,  and  it  is 
estimated  that  1  500  farms,  aggregating  268  000  acres,  will 
come  into  the  scheme  when  completed.  Sixty-nine  houses 
and  cottages  have  been  provided  with  electricity  for  all 
purposes,  and  on  completion  it  is  expected  that  there  will 
be  2  500  such  domestic  consumers.  There  is  no  doubt  as  to 
the  future  of  the  electric  idea  in  this  area,  not  the  less 
because  experiences  of  the  last  summer  show  what  a  help 
electrically-operated  pumps  will  be  in  giving  an  adequate 
water  supply  in  many  of  the  villages,  while  a  wide 
development  of  many  country  industries  may  confidently 
be  expected. 


72G 


The  Electrician. 


December  9,  1921 


Electricity  in   Mines. 

From  the  1920  statistics  of  the  Chief  Inspector  of  Mines 
we  learn  that  the  aggregate  horse-jiower  of  electric  motors 
in  use  in  mines  amounted  to  1  080  822,  or  an  increase  of 
5  04  per  cent,  over  the  preceding  year.  The  total  horse- 
power underground  was  618  868,  or  5  37  per  cent,  over 
1919,  while  the  surface  motors  aggregated  461  954  h.p.,  an 
advance  of  4  61  per  cent.  In  addition,  motors  of 
20  045  H.P.  are  employed  in  metalliferous  mines.  Charts 
which  accompany  the  statistics  sliow  that  the  progress  in 
the  introduction  of  electrical  machinery  has  been  more 
rapid  in  Scotland  than  elsewhere,  and  then  come  the  South 
Wales,  the  Northern  and  the  Yorkshire  and  North  Mid- 
land divisions  in  the  order  named.  The  total  quantity  of 
mineral  got  by  machines  in  1920  was  30  746  274  tons,  or 
12-83  per  cent,  of  the  total  output;  but  one-third  of  the 
whole  of  the  coal  so  cut  was  produced  in  Scotland,  where 
nearly  half  the  mines  employ  coal  cutters.  Curves  of  the 
rate  of  progress  between  1910  ajid  1920  show  that  there 
has  been  a  steady  increase  in  flie  use  of  chain  machines  and 
a  rapid  increase  in  percussive  and  rotary  drills. 

Fatal   Accidents. 

NoTvviTHST.ANDiNG  the  inci'ease  in  the  number  of  electric 
motors,  the  accidents  were  below  the  average.  During  the 
year  there  were  nine  fatal  electrical  accidents,  of  which  three 
were  below  ground,  compared  with  sax  in  1919.  As  usual, 
the  majority  of  the  accidents  were  due  to  carelessness  or 
ignorance.  Only  one  accident  was  attributable  to  defective 
earthing  of  apparatus,  but  the  Mines  Department  rightly 
continue  to  emphasise  the  value  of  this  safeguard  and  of 
adequately  maintaining  and  regularly  testing  the  earthing 
circuit.  In  order  to  avoid  the  difficulty  and  delay  entailed 
by  carrying  out  a  test  from  end  to  end  of  a  long  cable  or 
of  a  complete  cable  sj'stem,  H.M.  Electrical  Inspector  of 
Mines  has  recommended  a  simple  portablei  outfit  for  making 
tests  at  frequent  inter^'als  from  point  to  point  on  the  cable 
armouring. 

Rating  of  Electricity   Undertakings    and   Factories. 

Among  the  present  troubles  of  electricity  supply  authori- 
ties not  the  least  burdensome  is  the  incidence  of  the  high 
and  increasing  local  rates,  and  it  is  not,  therefore,  sur- 
prising to  leani  that  many  such  bodies  are  taking  steps  to 
obtain  a  decrease  of  their  assessments.  Discussing  this 
important  question  at  the  Auctioneers'  In.stitute  recently, 
Mr.  Faraday  recommendetl  local  authorities  to  spend  as 
little  as  possible  commen.surate  with  providing  essential 
services.-  This  is  good  advice,  and  we  hope  it  will  be 
followed  so  far  as — and  only  as  far  as) — non-productive 
services  are  concerned.  But  to  adopt  such  a  policy  for 
productive  undertakings  such  as  electricity  supjily  or  tram- 
ways would  be  not  only  unwise,  but  would  do  far  more 
harm  than  good.  For  instance,  Edinburgh  Corporation 
has  both  electric  and  cable  tramways.  But,  while  the 
working  expense®  of  the  electric  lines  are  15  4d.  per  car- 
mile,  they  are  19-63d.  for  the  cable  system,  so  that  by  con- 
verting the  latter  for  electric  working  a  margin  of  over 
.£53  000  a  year  will  be  obtained  after  meeting  interest  and 
fiiiking  fund  charges  on  the  capital  required  for  the  con- 
version. Again,  some  electricity  authorities  are  working 
with  inefficient  generating  plant,  and  by  replacing  this  with 
modem  machinery  the  works  costs  would  be  greatly' 
reduced  and  the  price  of  current  lowered,  thus  oonferring 
a  great  benefit  on  the  supply  authority  and  its  con- 
i-umers.  Other  instances  of  remunerative  capital  expendi- 
ture might  be  cited,  but  those  given  are  sufficient  to  indicate 


that  only  by  the  wise  and  economical  outlay  of  capital  can 
progress  be  made  and  the  industrial  situation  improved. 

Rating  of  Factories. 

The  position  in  regard  to  factories  and  industrial  works 
is  more  difficult,  and  the  changes  introduced  by  the  war, 
coupled  with  the  upward  tendency  of  the  district  rate,  have 
added  to  the  difficulties.  The  owner-occupier  of  a  factory 
is  no  longer  ready  to  pay  the  usual  5  per  cent,  upon  the 
capital  invested,  and,  owing  to  the  change  in  the  value  of 
the  occupation,  he  is  naturally  seeking  to  obtain  a 
revision  of  his  assessoneait  so  as  to  make  it  more  consonant 
with  existing  conditions.  The  law  relating  to  rating — and 
particularly  the  rating  of  machinery — badly  needs  amend- 
ment, and  we  agree  with  Mr.  Faraday  that  we  must  have 
either  a  change  in  the  law,  or  assessanent  committees  must 
apply  their  minds  to  the  new  conditions  in  order  to  avoid 
injustice  to  indusibry. 

Private  Bill  Notices  for  1922. 

Though  the  projects  for  Private  Bill  legislation  in  the 
next  Sei^aion  of  Parliament  are  noti  sO'  numerous  as  in  1921, 
the  percentage  of  those  which  relate  to  electrical  dervelop- 
ments  is  unusually  high.  For  out  of  the  total  of  fifty- 
two  Bills  twenty-six  contain  clauses  which  confer  addi- 
tional electricity  supply  or  tramway  powers,  and,  ill 
addition,  there  are  foiu-  interesting  Scottish  Provisional 
Order.si.  It  must  be  remembered  that,  the  replacement  of 
provisional  electric  lighting  orders  by  special  orders  ha.<^ 
something  to  do  with  reducing  the  year's  aggregate. 
London    Electricity    District. 

The  most  important  of  the  Bills  is  that  promoted  jointly 
by  the  London  Electric  Supply  Companies  to  obtain  addi- 
tional financial  and  other  powers  for  themselves  and  the 
local  authorities  in  the  area  of  the  London  and  Home 
Counties  Electricity  District,  with  a  view  to  full  co-opera- 
tion in  the  formation  and  operation  of  any  Joint  Electricity 
Authority  which  may  be  established.  This  is  an 
ingenious  way  of  getting  over  the  difficulty  created  by  the 
failure  of  the  Electricity  Supply  (No.  2)  Bill  to  pass  in 
the  last  Ses.siou,  and,  provided  all  the  parties  interested 
are  agreed  upon  the  general  principles  of  the  measure,  it 
would  be  an  effective  way  of  achieving  the  desired  end. 

It  will  be  seen  from  the  summary  of  the  extensive  powers 
demanded  that  the  companies  are  seeking  to  amend  the 
Loudon  Electric  Supply  Acts  1908  and  1910  and  the 
Electric  Lighting  Act.  1888,  and  also  to  postpone  the  date 
of  purchase  of  the  existing  electricity  undertakings. 
Some  of  the  local  authorities  may  object  to  this  extension 
of  the  companies'  poAvers,  though  we  believe  it  would  be 
in  the  best  interests  of  the  privately  owned  portion  of  the 
supply,  and,  indeed,  of  the  electrical  industry  as  a  whole, 
if  agreement  could  be  reached  on  the  question  of 
prolongation,  under  reasonable  safeguards,  of  the  dis- 
tributing powers  of  the  companies.  If  this  point  were 
settled  satisfactorily,  the  companies  could  then  apply 
them.selves  seriously  to  the  development  of  the  lighting, 
])ower  and  domestic  demands  in  their  respective  areas,  and 
this,  in  tuni,  would  assist  any  Joint  Electricity  Authority 
that  may  be  fonned  for  the  whole  district. 

Power   Companies'    Proposals. 

Another  interesting  and  aanbitious  Bill  is  the  joint 
bantling  of  the  North  Metropolitan  Electric  Power  Supply 
and  the  North  ^Metropolitan  Electrical  Power  Distribution 
Companies.     If  the  powers  sought  be  conceded,  the  result 


December  9,  192 1 


The   Electrician. 


727 


will  be  to  transform  the  Power  Company  into  a  distribution 
authority  for  the  whole  of  its  area,  and  the  Distribution 
Company  will  go  into  liquidation.  The  present  conditions 
as  to  the  method  of  charging  for  energy  being  too  rigid,  the 
company  desires  to  be  able  to  revise  the  prices  and  methods 
of  charging  from  time  to  time.  Another  interesting 
departure  is  the  provision  to  take  from — and  to  give  to — 
the  Metropolitan  and  the  London  and  North-Western 
Eailway  Companies  supplies  of  electricity  in  bulk,  and  to 
distribute  within  the  County  of  London  electrical  energv- 
supplied  to  the  Company  outside  the  County  by  the  railway 
companies. 

There  can  be  no  doubt  that  many  unnecessary  restrictions 
have  been  imposed  upon  power  companies,  but  it  is 
probable  the  Bill  will  encounter  opposition  from  some  local 
authorities  on  the  quesftion  of  purchase  rights.  The 
Power  Company's  business  is  not  purchasable,  but  the 
various  undertakings  of  the  Distribution  Company  are, 
and  if  the  two  are  amalgamated  the  identity  of  the  latter 
will  be  more  or  less  lost,  so  that  local  authorities  may  con- 
sider their  interests  to  be  involved  in  the  projected  change. 
Apart  from  tliis,  we  think  that  the  closer  co-operation 
of  the  generating  and  distributing  sides  of  the  business 
would  be  to  the  advantage  of  the  public,  and  would  lead 
to  economy  of  administration. 

DeTelopment   in    South    Wales. 

The  South  Wales  Electrical  Power  Distribution  Company 
is  also  seeking  authority  to  distribute  electricity  in  certain 
districts,  and  to  enter  into  agreements  with  the  Urban  and 
Rural  Councils  for  the  supply  of  electricity,  &c.  In 
addition,  the  company,  as  well  as  the  Yorkshire  Electric 
Power  and  the  North  Metropolitan  Electric  Power  Supply 
Companies,  are  seeking  further  capital  powers,  including 
the  right  to  issue  one  statement  of  accounts  annually  and 
to  pay  interim  dividends. 

Scottish   Water-Power  Schemes. 

It  is  interesting  to  notice  the  levival  of  the  Bill  to 
incorporate  the  Grampian  Electricity  Supply  Company  for 
the  erection  of  hydro^electric  works  and  for  supplying 
electricity  in  the  Counties  Perth,  Kinross  and  Forfar,  and 
in  parts  of  the  Counties  of  Inverness,  Argyll  and  Stirling. 
This  important  measure  is  not  unlike  last  year's  project, 
but  is  modified  a  little  in  way.s  which  may  disann  the 
opposition  of  local  authorities,  and  there  is,  therefore,  a 
better  prospect  of  success  on  this  occasion.  The  Bill 
contains  powers  to  sell,  supply  and  distribute  electricity, 
and  to  enter  into  agreements  with  local  authorities  and 
supply  companies,  to  manufacture,  sell  and  let  electrical 
machinery  and  apparatus,  to  pay  interest  out  of  capital 
during  construction,  &o.  An  equally  interesting  but  less 
ambitious  scheme  for  the  utilisation  of  the  water  power  of 
Loch  Doon  is  put  forward  by  Ayr  Corporation. 

Miscellaneous   Electric    Supply    Powers. 

Some  local  authorities,  including  the  Blackburn,  Worth- 
ing and  Neath  Corporations,  desire  permi&sion  to  give  and 
receive  a  bulk  supply  of  electricity,  and  several  authorities 
are  seeking  additional  powers  for  carrying  on  their 
electricity  undertakings.  Some  of  these  powers  can  be 
obtained  by  means  of  Special  Orders,  but  the  opportunity 
of  inserting  the  necessary  clauses  in  omnibus  Bills  has  been 
taken.  The  fact  that  they  are  considered  essential  for 
the  proper  execution  of  the  duties  and  obligations  of 
electricity  undertakers  is  a  good  indication  of  the  nature 
of  the  problems  requiring  .solution,   and  is  a   proof   that 


electricity  supply  has  outgrown  the  existing  legislation. 
Among  the  exceptional  powers  desired  are  the  right  to 
sell  and  let  for  hire  electric  motors  and  fittings,  to  refuge 
supply  to  persons  in  debt  or  who  use  electricity  contrary 
to  the  terms  of  their  agreement,  to  make  a  charge  for 
re-connection  where  supply  has  been  disconnected  through 
a  consumer's  fault,  to  alter  authorised  methods  of  charging 
and  to  revise  prices  from  time  to  time,  to  allow  the 
suspension  of  the  sinking  funds,  to  use  sinking  funds 
instead  of  borrowing,  to  create  working  capital  accounts, 
to  allow  discounts,  &o. 

New  Powers  Necessary. 
The  majority  of  these  powers  are  necessaiy  for 
cariying  on  electricity  supply  on  modern  business 
lines,  but  tampering  with  the  sinking  fund  should 
only  be  allowed  under  strict,  conditions  and  to  a  limited 
extent.  Also  we  fancy  that  the  ambition  of  Swansea 
Coqwration  to  prescribe  the  nature  and  matei-ials  of  wires, 
apparatusi  and  fittings  in  any  building  supplied  with  the 
Corporation  will  not  be  gratified.  At  all  events,  it  is  so 
mucth  in  conflict  with  the  principles  of  -the  Electricity 
Supply  Acts  and  with  the  practice  of  the  Electricity 
Commissioners  that  we  cannot  believe  it  has  the  smallest 
chance  of  being  granted. 

Tramway  Bills. 
Seven  of  the  Ti-amway  Bills  and  four  of  the  Provisional 
Orders  contemplate  the  construction  of  new  lines,  but 
several  otter  local  authorities  want  power  to  use  trolley 
vehicles,  to  riui  trailer  cars,  to  provide  and  ran  motor 
omnibuses,  to  run  special  services  of  cars  on  special 
occasions,  to  carry  goods  and  parcels,  to  enforce  the  queue 
system,  &c.  The  BLrmiugham  and  District  Power  and 
Traction  Company  and  five  other  companies  are  promoting 
a  Bill  to  postpone  the  purchase  date  of  their  undertakings, 
to  extend  their  leases  and  to  unify  the  whole  into  one 
svstem.  The  present  depressed  condition  of  tramway 
enterprise  requires  some  stimulus,  and  it  may  be  that  the 
additional  powers  required,  including  a  more  extended  use 
of  the  trolley  vehicle  system,  which  seems  to  be  coming 
into  inci-easing  favour  in  some  towns,  may  give  the  desired 
fillip  to  the  industry. 

Electric  Railways. 
Undeterred  by  previous  failures,  the  promoters  of  the 
Canvey  Island  wharf  and  railway  are  again  seeking 
sanction  for  their  scheme,  which  includes  the  erection  of 
a  generating  station  for  supplying  eleotiicity  for  traction 
and  industi-ial  power.  The  London,  Brighton  and  South 
Coa.st  Railway  Company  want  to  raise  additional  money 
for  various  purposes,  including  the  equipment  of  the 
railway  for  electric  traction.  As  light  railways  are  now 
entirely  under  the  control  of  the  MinistrT,'  of  Transport, 
and  as -applications  can  be  made  at  any  time,  these  schemes 
do  not  swell  the  total  on  this  occasion.  Taken  altogether, 
the  traction  Bills  are  not  as  important  as  usual,  and  are 
indicative  of  the  slump  in  tramway  construction.  How- 
ever, it  is  to  the  electrification  of  the  suburban  lines  of  the 
railways  that  we  look  for  the  next  advance  in  electric 
traction.  No  further  powers  are  required  for  undei-taking 
this  work,  and  we  believe  that  as  soon  as  the  amalgama- 
tion schemes  are  completed  we  shall  have  evidence  of 
activity  in  this  important  branch  of  electrical  engineering. 
There  is,  therefore,  no  lack  of  prospective  orders,  with  the 
result  that  as  the  financial  and  industrial  situation  improves 
we  may  expect  a  rapid  increase  in  the  number  of  electric 
traction  schemes. 
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Auxiliary   Features    in    Automatic    Telephone    Systems.' 


In  automatic  systems  the  calling  impulses  are  distorted 
and  attenuated  by  the  quality  of  the  line  just  as  the  speech 
vibrations  are.  Repeaters  and  other  corresponding  devices 
are  introduced  at  intermediate  points  on  trunks  to  relay  or 
repeat  the  impulses  so  that  they  are  sent  forward  again  in 
proper  shape  and  at  correct  intervals. 

It  sometimes  happens  that  the  same  repeater  or  switching 


An    Impulse    Equalising    Device. 

By    W.    AITKEN.    M.I.E.E. 

The  circuits  are  numbered  as  follows  :- 


Swb. 


Selectors. 
Rotary  Line  Switch,     J 


1.  R'  energises  when  the  receiver  is  lifted  and  completes  circuits 
2  and  3. 

2.  R2  energises  if  the  line  switch  rests  on  an  idle  line. 

:5.  If  the  line  on  which  the  line  switch  wiper  rests  is  busy,  R2  is 
shurt-circuited  and  M2  energises  to  find  an  idle  line.  R2  energises  when 
an  idle  line  is  found.     K'  dc-energise.s. 

4.  Calling  line  made  bn.sv  over  wire  to  connector  terminal. 


Selector  -  Repeater, 

t6  31 


Connector. 


Rotary  Line  Switch, 


Swb, 


DiAORAMs  OF  THE  .XuTOM.vTic  Teobphone  Ma nufactubing  Company's  Impulse  Equalising  Device. 


di'Mic  will  1)0  used  in  connection  with  trunks  of  dificrent 
len|;ths.  The  following  invention  of  the  Automatic  Tcli'j)hon(^ 
Manufacturing  Comjiany  is  designed  to  equalis(!  the  iinpul.se 
current  strength  so  that  it  is  of  the  same  value  whether  the 
trunk  is  long  or  short. 

The  diagram  shows  an  arrangement  whereby  the  dial 
impulses  are  maintained  ])ractically  uniform  when  transmitted 
over  trunks  of  var}ing  lengths.  In  a  multi-office  system  this 
is  a  matter  of  very  great  importance. 

•  All  rights  reserved. 


5.  Caller's  loop  extended  to  selector- repeater.      Impulse  relay  R.") 
energises. 

0.  Guard  relay  R6  energises. 

7.  Holding  ciicuit  of  line  .switch. 

The   impulses  are  now   sent  and  R5  de-energises  and  re- 
energiscs  according  to  the  digit  value. 

8.  \'M8  energises  and  stops  up  the  shaft. 

SI.  R!l  energises  for  the  duration  of  the  impulses. 
10.  Rotary  iiiterrui)ter  relay  RIO  energises. 

U.  RIO    holding   circuit.     When   the  iirst    digit   is   completed   R9 
de-energises. 

12.  RMI2  energises  and  steps  the  wipers  to  the  first  set  of  terminals. 
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Circuit  U  is  opened  and  RIO  de-energises.     Circuit  12  is   opened  and 
RJI12  de-energises. 

13.  If  the  first  line  is  busy,  BIO  again  energises  to  step  the  wipers 
to  the  next  terminals. 

14.  If  the  first  line  is  idle  there  is  no  short-circuit  of  R14  over  the 
test  circuit,  and  R14  energises  in  series  with  RIO.  RIO  does  not  energise. 
Circuit  8  is  open  to  cut  off  the  vertical  magnet  VM. 

15.  R14  holding  circuit. 

10.  The  selector-repeater  is  extended  to  the  connector.  RKi  and 
Blti'  energise. 

!()'.  Neutralising  winding  of  R31. 

17.  Guard  relay  R17  energises. 

18.  Connector  made  busy  and  R14  holding  circuit  completed.  Second 
digit  sent  in  and  R5  de-energises  and  re-energises. 

19.  R19.  The  two  wtndmgs  of  this  relay  neutralise  each  other.  Rll) 
energises  and  de-energises  witli  R5,  and  opens  and  closes  circuit  16. 

20.  Ri)  (slow)  energises  for  the  duration  of  the  impulses,  and  short- 
ciicuits  a  winding  of  R16'  and  R31. 

R16  responds  to  the  impulses  of  R19.  Relays  .5  and  19 
may  have  to  repeat  impulses  to  a  short  or  a  long  trunk.  R19 
therefore  operates  in  a  peculiar  manner  to  make  the  impulses 
uniform.  The  two  windings  of  R19  oppose  each  other.  When 
circuit  19  is  closed,  R19  energises  to  close  the  contact  in  the 
B  wire.  Circuit  16  is  then  completed  through  the  lower 
winding.  Now,  if  the  trunk  line  is  short  (to  relay  R16),  and 
therefore  of  low  resistance,  a  heavy  current  will  flow  through 
the  low  resistance  of  R19  so  that  when  circuit  19  is  again 
opened  the  heavy  current  will  cause  R19  to  de-energise  quickly. 


so  that  the  impulses  are  comparatively  short.  If  the  trunk 
is  long  and,  therefore,  of  high  resistance,  the  current  in  circuit  16 
will  be  smaller  and  R19  will  de-energise  more  slowly  and 
increase  the  length  of  the  impulse.  R19  therefore  automatic- 
ally adjusts  itself  to  the  value  of  the  outgoing  trunk.  The 
winding  in  the  circuit  19  has  more  turns,  so  that  the  current 
in  the  winding  in  circuit  16  is  never  strong  enough  to  prevent 
R19   operating. 

21.  VM21  energises  and  steps  up  the  shaft.  R21  energises  for  the 
duration  of  the  impulses. 

22.  New  circuit  for  \'M  and  R21,  cii-cuit  21  beuig  opened  at  off- 
normal  contact  on  first  step.  After  impulses  R21  de-energises  and  opens 
circuit  22  at  22'. 

Final  digit  impulses. 

23.  RM23  rotates  wipers.     B23  energises  for  the  duration. 

24.  If  the  called  line  is  busy  R24  will  energise  over  earth  on  the 
terminal  and  busy-tone  will  be  given  in  lurown  manner. 

25.  If  the  Ime  is  idle,  R25  and  R25'  wiU  energise. 

26.  R25'  holcUng  circuit. 

27.  Ringing  circuit.     When  called-receiver  lifted  R27  operates. 

28.  R27  holding  circuit. 

29.  Called  subscriber's  battery  feed  and  back-bridge  relay  R29 
energises. 

30.  Connections  of  R16  are  reversed  to  reverse  the  battery  to  the 
repeater. 

31.  The  currents  in  R31  now  assist  each  other. 

32.  R32  energises  to  reverse  battery  to  calling  line. 

33.  Holding  circuit  of  connector,  two  windings  of  R16  in  series. 
Both  receivers  are  replaced  to  clear. 


Wave    Length    Relations    for    Progressive    Antennae 

Generation. 


By    A.    PRESS. 


The  problem  of  progressive  wave  generation  of  electro- 
magnetic phenomena  has  engaged  the  attention  of  investigators 
since  the  days  of  Maxwell  and  Hertz.  However,  it  is  necessary 
to  distinguish  rather  sharply  between  the  conditions  for 
stationary  wave  propagation  as  against  those  for  waves  of 
progressive  character.  The  differential  characteristic  of 
wave  motion  does  not  of  itself  distinguish  between  the  two 
physically  different  types  of  phenomena,  as  Abraham  himself 
saw  clearly  enough.  Keeping,  therefore,  to  strictly 
Maxwellian  conceptions,  it  will  be  shown  whether  the  Fleming 
five-times  factor  for  the  simple  Marconi  aerial  obtains,  or  the 
4-6  to  4'9  factor  of  Pollock,  or  whether  the  4-2  factor  of  the 
Bureau  of  Standards  prevails.  The  precise  factor  will  be 
shown  to  depend  rather  upon  the  efficiency  for  radiation  of 
the  antenna  system  itself. 

It  should  go  without  saying  that  if  progressive  waves  are 
to  be  set  up  in  the  ether,  then  pirogressive  waves  (as  against 
stationary  waves)  should  also  be  set  up  along  the  antenna. 
Otherwise  it  is  a  little  difficult  to  see  how  the  one  stationary 
wave  length  can  connote  one  of  the  progressive  type.  The 
fact  that  heretofore  mathematical  investigations  have  all  led 
to  waves  of  stationary  character  is  entirely  beside  the  is.sue. 
To  assume  a  progressive  wave  function  for  radiation,  as  Hertz 
had  done,  for  a  purely  stationary  wave  type  of  oscillation  is 
hardly  satisfactory.  The  so-called  method  of  deferred 
potentials  is  not  very  much  better.  It  savours  of  begging 
the  question. 

The   Generalised   Problem. 

Turning,  therefore,  to  a  more  general  type  of  development 
for  the  transmission  of  energy  along  wires,  3''et  in  thorough 
keeping  with  purely  Maxwellian  principles,  it  will  be  shown 
first  to  what  extent  one  can  look  for  a  non-reflected,  purely 
progressive  type  of  wave  along  wires  of  finite  length,  feci  from 
a  source  of  sustained  oscillations,  and  secondly  how,  with  such 
type  of  progressive  electric  and  magnetic  waves  of  potential 
produced  along  the  wire,  progressive  waves  can  be  set  up  in 
the  circumambient  ether.  The  next  problem  will  be  to  show 
how  the  antenna  wave  length  factor  for  the  progressive  waves 
set  up  depends  on  the  radiating  efficiency  of  such  antenna 
system. 

In  so  far  as  electromagnetic  radiation  implies  a  progres- 
sively divergent  flow  of  the  stored  field  energies,  electric  and 
magnetic,  it  may  be  stated  that  in  general  each  element  of  the 
antenna  contributes  its  share   of    potential  energy  of  both 


types  to  the  medium.  If,  then,  the  source  is  of  the  sustained 
oscillation  type,  radiation  will  imply  that  the  power  factor 
necessarily  differs  from  zero  and,  therefore,  the  energies 
stored  in  the  field  per  half  cycle  do  not  entirely  return  thereto 
in  the  corresponding  second  half  of  the  cycle.  This  type  of 
action  is  analagous  to  hysteresis,  so  that  radiation  of  itself  is 
equivalent  to  a  hysteretic  loading  of  the  antenna  per  unit 
of  length. 

Representation    of  Sustained    Oscillations. 

With  sustained  oscillations,  magnetic  and  electric 
hysteresis  for  a  given  frequency  can  be  represented  by 
resistances.  Thus  for  magnetic  hysteresis  (elliptic)  it  will  be 
necessary  to  load  up  the  line  of  the  antenna  with  distributed 


fictitious  resistances  in  series.  For  the  electric  hysteresis 
correspondingly,  it  will  be  necessary  to  introduce  fictitious 
resistances  in  series  with  the  distributed  capacitances  to 
ground.  The  theory  of  such  elliptic  hysteresis  has  already 
been  dealt  with  in  the  writer's  "  Harmonic  Algebra."  Solving 
for  such  a  hysteretically  loaded  line,  we  have  the  following 
formulaj  for  current : 

■        •,•.,•                            ,                     •                       2ir6(7(-«) 
i_  =  (^-f-i,,  =  stationary  wave-fjirogressive  wave ^^ — - 

*      -/a'  +  h-               "                      >^                 V  ano  —  h  J 

,;=        /    "^.v^l-f/io-  .  smh )~-\  sm  ]  pt+ ^^ — '  + 


v^a'  +  h^ 


'a«„— 6") 
tan  — f-r-   > 
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when  the  voltage    obtaining   at    the    end    of    the    antenna 
2=/(  is  given  b}'  the  expression 

e=i'„.  sm  pi. 
The  derivation  of  the  above  formulae  is  gi\en  elsewhere.  The 
principal  aim  of  the  present  article  is  to  show  how  the  wave 
length  of  the  progressive  wave  of  radiation  depends  on  a 
progressive  wave  as  against  a  stationary  wave  being  set  up 
on  the  antenna.  The  constants  o,  h,  n.^.  really  depend  upon 
the  resultant  hysteretic  loading  of  the  antenna.  The  voltage 
wave  along  the  antenna  is  characterised  as  follows  : 


e.=  i\.2. r .  cos T -.  sin  7)/. 


.     ,2Trb(h-z)      .     (2Tra(],-z) 
<'^=r,.  sm  A T ^.sm-J   ^r ~ 


+/''} 


It  may  be  stated  that  the  above  voltage  characteristic  is  borne 
out  in  particular  by  the  work  of  Chant  and  Braun. 

The    Effect   of  Progressive    Waves. 

The  thought  occurs  to  one  that  if  resultantly  radiation 
involves  hysteretic  phenomena,  provided  the  antenna  has  a 
suitable  initial  hysteretic  loading,  such  progressive  waves  of 
e,  and  i,  (electric  intensity  E  and  magnetic  intensity  H) 
should  give  rise  to  progressive  waves  in  the  ether.  It  is  this 
type  of  investigation  that  had  been  undertaken  as  mentioned 
above,  and  the  result  in  accordance  ^rith  the  methods  disclosed 
in  the  ^vritefs  Paper  of  December,  1920,  in  the  Proceedings 
of  the  Institute  of  Radio  Engineers,  gives  the  following  for 
the  voltaic  effect  (condenser  efiect  of  antenna  at  potential  e,)  : 

—  :TrN(r-a-,)A      ■ 
A 


I    .        -lirhih-z)      .     (    ^      -iTraih-z)      i-n-NBir-a-,)-) 


-2-^b(h-z) 


+  2         -^-:;j-2^aa-^)^2.NB(r-.0l 

(.A  A  J 


.  sin  pt 

The  above  exhibits  a  radiant  wave  of  electrical  displacement, 
not  only  in  the  2  direction  (along  the  wire),  but  what  is  more 


remarkable,  there  is  clearly  a  divergent  (progressive)  type  of 
wave  actually  set  up  in  the  r  direction  (at  right  angles  to  the 
antenna).  This  development  has  been  obtained  bv  strictly 
Maxwellian  methods  invohnng  only  instantaneous  potentials. 
A  further  component  of  displacement  takes  place  necessarily 
due  to  the  galvanic  effect  (variation  of  H  produced  at  any 
point  in  space  due  to  the  current  i.  along  the  antenna).* 

If  now  the  above  D^  formula  is  scrutinised,  it  will  be  seen 
that  the  progressive  wave  depends  on  the  expression 

-2-n-Niy-a{)A 


'  r  /  /u,^-'27raj~' 


sin  h^ 


2'7rb(h—z) 
A 

2ira(Ji- 


-z) 


n^pi  + 

2TrNB)r-ai)  \ 
+  '  X  "J 
where  fij  refers  to  the  effective  diameter  of  the  antenna  wire 
Experimentally  in  connection  with  antenn;e,  it  has  been, 
determined  by  Prof.  Eccles  that  an  exponential  formula 
such  as  the  above  obtains.  The  exponent  2TrNA  appears 
to  be  negligible  in  comparison  with  unity.  It  should,  more- 
over, follow  that  in  the  free  ether  the  quantity  NB  above 
ought  to  be  unity.  The  above  two  conditions,  therefore, 
must  lead  to  a  possible,  evaluation  of  the  constants  a  and  b. 
In  the  development  above  noted  we  have  the  formula 


and  B=v/r  a/^^^  +*"'^-l 

so  that  vnth  the  condition  that  N  in  NA  is  negligible,  in  order 
to  avoid  an  imaginary  exponent,  it  follows 

a=l-27     ;     6=0786 

Thus  in  the  sine  expression  above,  for  a  Marconi  aerial,  we 
should  have 

4rt7t=A     ;     4f(=508 

In  other  words,  for  an  eflScient  radiating  aerial,  the  natural 
wave  length  should  be  practically  five  times  the  antenna  height 
as  Dr.  Fleming  has  found. 

*  The  "  voltaic '"  and  "  galvanic  '  effects  amount  to  considering 
separately  the  distant  effects  produced  from  the  condenser  portion  of 
the  circuit  and  the  effect  produced  by  the  material  self  inductance 
of  the  circuit. 


The    Alexanderson    System    for    Long-Distance    Radio 

Communication.^ 


Historical. 

The  system  of  radio  communication  described  in  this  article 
has  been  develope.l  during  the  last  few  vears  bv  tlie  General 
Electric  Company  (U.S.A.)  under  the  direction  of'Mr.  E.  F  W 
Alexanderson.  It  has  \>een  adopted  by  the  Radio  Corporation 
of  America,  which  recently  absorl>ed  the  interests  of  the 
American  Marconi  Comiiany,  and  it  is  their  intention  to  employ 
It  at  all  its  stations  devoted  fo  long-distance  signalling. 
11^  IS  states!,  moreover,  that  the  Alexanderson  system  has  been 
adopted  for  future  installations  by  the  British  Jfarconi 
Company. 

Some  years  back  Fessenden,  seeking  a  means  of  generating 
continuous  waves  for  long-distance  transmission,  turned  to  the 
(^neral  Electric  Company  with  the  request  for  the  development 
of  an  alternator  with  frequencies  from  50  000  to  100  000  cycles, 
which  until  that  time  had  been  considered  impracticable.  "  The 
result  of  this  was  the  development  of  a  2  kW,  100  000  cycle 
alternator. i  A  iiumbev  of  these  100  000  cycle  alternators  were 
built  and  one  of  these  found  its  wav  to  the  laboratory  of 
Mr.  Marconi,  who  took  a  personal  interest  in  this  developm"ent. 
In  1915  Mr.  Marconi  made  a  visit  to  Schenectady  in  order 
to  witness  the  tests  of  a  50  kW,  50  000  cycle  alternator,  and 
on  hig  invitation  this  alternator  was  installed  experimentally 

+   Rased  on  articles  by  Air.  E.  F.  VV.  Ale.vanderson  and  othere  in  th" 

•  •encral  Electric  Review." 

:   Alexanderson,   "  General  Electric  Review."  January,  1913. 


in  the  transoceanic  radio  station  of  the  American  Marconi 
Company  at  New  Brunswick,  N.J.,  which  had  been  erected 
to  communicate  with  Carnarvon,  but  was  not  then  in  use. 
This  provided  the  opportunity  not  only  to  test  the  alternator 
and  other  features  which  had  been  developed  in  connection 
with  it,  such  as  the  magnetic  amplifier  and  speed  regulator, 
but  gave  the  inventor  the  opportunity  to  demonstrate  on  a 
large  scale  his  ideas  for  improvements  in  antenna  design. 

Experimental  demonstrations  of  telegraph  and  telephony 
were  made  during  1917,  and  attracted  the  attention  of  the 
United  States  fiovernment.  .\n  urgent  need  for  transoceanic 
radio  communication  was  at  that  time  making  itself  felt  in 
connection  with  American  militarj-  operations  in  France,  and 
in  January,  1918,  the  50  kW  alternator  set  in  New  Brunswick, 
though  installed  in  an  experimental  way,  was  commandeered 
for  official  transoceanic  service  by  the  United  States  Navy, 
and  was  operated  until  it  was  replaced  by  the  200  kW  set, 
which  was  installed  in  September,  1918,  and  is  now  in  use. 

Radio  Transmitting  System. 

The  important  features  of  (he  Alexanderson  transmitting 
system  are  :  — 

(1)  Thr  Alternafor,  which  generates  currents  directly  at  the 
working  radio  frequency,  in  contrast  to  certain  other  systems 
in  which  the  radio  frequency  currents  are  obtain  indirectly 
by  means  of  "  reflector  circuits  "  or  frequency  raising  trans- 
formers   elect  ricnllv     nssociated     with     the     alternator.        The 
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frequency  is  dependent  solely  iipon  the  niunber  of  field  poles 
on  the  machine    and  the  speed  at  which  its  rotor  is  driven. 

(2)  The  Magnetic  AmpHfier,  which  provides  a  non-arcing 
control  of  the  alternator  output  tor  radio  telegraphy  and  also 
a  means  of  modulating  the  alternator  output  for  radio 
telephony. 

(3)  The  Multiple-Tuned  Antenna,  an  arrangement  which  has 
greatly  reduced  the  wasteful  resistance  and  increased  the 
efficiency   of  the  long,   flat-top   antenna. 

Alternator  Details. 

The  Alexanderson  alternator  is  of  the  inductor  type.  The 
rotor  is  a  solid  steel  disc,  near  the  periphery  of  which  several 
hundred  poles  are  formed  by  milling  out  radial  slots  on  each 


Fig.  1. — Section  or  the  Alexandbkson  Alternator. 

side  of  the  disc,  the  slots  being  filled  with  non-magnetic 
material  so  as  to  present  a  smooth  surface  and  reduce  air 
friction  to  a  minimum.  Embracing  the  periphery  of  the  rotor- 
disc,  as  shown  in  section  in  Fig.  1,*  is  a  laminated  yoke, 
between  the  faces  of  which  the  slotted  portion  of  the  rotor 
passes.  On  the  yoke  is  wound  circiunferentially  a  field-coil, 
supplied  with  direct  current,  which  produces  a  magnetic  field 
flux  passing  through  the  yoke  faces  and  across  the  rotor  disc, 
as  shown  by  the  arrows.  The  armature-winding  is  placed  in 
slots  cut  radially  in  the  yoke  faces  on  each  side  of  the  rotor- 
disc  ;  there  is  but  one  conductor  per  slot,  which  is  wound  back 
and  forth  in  the  slots,  zig-zag  fashion.  Thus  both  armature 
and  field-windings  are  stationary,  a  periodic  variation  of  flux 
through  the  aiTnature  being  produced  by  the  variations  of  the 
reluctance  as  the  rotor  poles  move  past  the  stator  poles  between 
the  armature  slots. 

Standard  Sizes. 

The  standard  sizes  of  alternators,  as  at  present  constructed, 
are  5,  25,  and  200  kW.  In  order  to  provide  a  range  of 
frequencies,  the  25  kW  and  200  kW  alternators  are  manu- 
factured with  different  numbers  of  poles,  and  with  different 
gear-ratios  between  the  alternator  and  the  motor  driving  it. 
Thus  the  25  kAV  machine  can  be  arranged  for  any  wave-length 
from  6  000  to  10  OOG  metres,  and  the  200  kW  machine  for  any 
wave-length  from  10  500  to  25  000  metres.  A  set  can  be  run  at  a 
frequency  below  that  for  which  it  was  designed  by  running  the 
motor  at  a  reduced  speed. 

The  older  50  kW  alternator  at  New  Brunswick  was  driven 
by  a  d.c.  motor,  the  speed  control  of  which  is  comparatively 
simple,  but  the  200  kW  alternator  is  driven  by  an  indiiction 
motor  running  off  the  available  two-phase,  60-cycle,  2  300  V 
supplv.  The  50  kW  alternator  was  operated  at  wave-lengths 
of  8  000  and  9  300  metres,  and  the  200  kW  alternator  is 
normally  operated  at  13  600  metres,  with  a  speed  of  2  170  revs. 
per  min. 

The  New  Brunsvrick  Alternator. 

The  following  description  relates  to  the  200  kW  alternator 
at  New  Brunswick.  It  is  coupled  to  the  motor  through  double- 
helical  gear  with  a  speed  step-up  ratio  of  1  to  297,  running  in 
an  oil  bath.  The  main  bearings  and  thrust  bearings  have 
forced  lubrication  at  a  pressure  of  5  to  15  1\).  ;  the  oil  gauge 
on  the  main  feed  pipe  is  fitted  with  a  signalling  circuit  to 
call  attention  in  case  the  oil  supply  fails.  The  main  bearings 
are  water-cooled ;  the  stator  (which  is  built  of  laminations 
1^  thousandths  of  an  inch  thick)  is  also  water-cooled.  It  will 
readily  be  seen  that  magnetic  leakage  would  reduce  the  varia- 
tions of  flux  through  the  armature,  unless  the  airgap  were 
made  very  small,  and  in  the  machine  in  question  the  gap  is 
1  millimetre.  It  is  important  that  the  rotor  be  kept  acciirately 
centred  half-way  between  the  stator-faces,  for  otherw-ise  the 
armature  coils  on  one  side  would  be  overloaded  and  there 
would  be  a  strong  end-pull  on  the  rotor.  This  is  accomplished 
by  the  use  of  specially  designed  thrust-bearings,  which  ai'e 
interconnected  by  a  set  of  equalising  levers  with  an  adjustable 
controlling  leaf  between   them.     These   automatically   take  up 

*  Fig.  1  is  Fig.  106  from  p.  124  of  Lauer  and  Brown's  "Radio 
Engineering  Principles  "   (McGraw-Hill). 


anj'  slack  in  the  bearings  and  compensate  for  any  tendency 
of  the  airgap  to  become  unequal  on  the  two  sides ;  they  also 
prevent  binding  between  the  thrusts,  due  to  expansion  of  the 
shaft  from  heating. 

Armature  Coils. 

The  armature  coils  are  sliown  in  Fig.  2  as  though  tipped 
away  from  the  rotor  on  each  side.  There  are  two  distinct 
armature  windings,  one  on  each  side  of  the  rotor,  and  each 
of  these  is  divided  into  thirty-two  independent  sections,  each 
generating  about  30  A  at  100  V.  There  is  no  electrical 
connection  between  the  individual  armature  sections,  each  of 
which  is  connected  to  a  separate  primary  winding  of  two  turns 
on  the  transformer ;  with  this  arrangement  the  potential  on 
any  armature  coil  is  very  low,  and  a  faulty  armature  coil 
may  be  cut  out  of  circuit  and  the  operation  of  the  alternator 
continued  with  but  a  slight  decrease  in  its  output. 

There  are  two  air-core  transformers,  one  for  the  armatiire 
coils  on  either  side  of  the  rotor  ;  these  are  mounted  above  the 
alternator.  Besides  the  primary  coils  connected  to  the  amia- 
tui-e  sections,  each  transformer  has  an  intermediate  coil  of 
twelve  tui'ns  and  a  secondary  coil  of  seventy- four  turns.  The 
two  intermediate  coils  are  connected  in  parallel  and  are  shunted 
by  the  magnetic  amplifier  ;  the  secondaries  are  also  in  parallel 
and  are  connected  in  series  with  the  antenna  circuit.  The 
connections  are  illustrated  in  Figs.  2  and  3,  and  more  simply 
in  Fig.  4.  The  full  load  output  of  the  alternator,  on  the 
secondary  side  of  the  transformer,  is  100  -A  at  2  000  V. 

Automatic  Speed  Regulator. 

Any  variation  in  the  speed  of  the  altei-nator  would  throw- 
it  out  of  resonance  with  the  tuned  antenna  circuit ;  it  is,  there- 
fore, necessary-  for  the  speed  to  be  kept  constant  within  very 
close  limits,  and  this  is  effected  by  an  automatic  regulator. 
One  of  the  armature  coils  of  the  alternator,  L,,,,  Fig.  3,  is  set 
apart  for  supidying  the  current  for  controlling  the  speed  regu- 
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Fig.  2. — Schematic    Diagram   of   Alexanderson    Radio 
Frei^uenct  Alternator  Circuit. 

lation  ;  it  is  connected  to  a  condenser  Gj  and  an  inductance 
i'j,  the  circuit  being  tuned  to  a  frequency  slightly  above  that 
at  which  the  alternator  is  to  be  worked.  The  coil  S,;  is  coupled 
closely  to  Pj,  but  not  so  closely  as  to  affect  appreciably  the 
tuning  of  the  resonant  circuit,  and  is  connected  through  a 
rectifier  E  (which  may  be  of  the  "  Timgar  "  thermionic  or 
the  mercury-vapour  type)  to  the  control-coil  of  a  special  form 
of  Tirrill  regulator.  M,  and  M,  indicate  the  (?wo  usual 
control-coils  of  the  regulator,  and  T,  its  vibrating  contact*, 
which  vary  the  field  of  a  d.c.  dynamo  K,.  The  latter  supplies 
current  to  the  windings  P,-,  on  the  variable  choking  coils  N 
and  O,  the  windings  S;  being  connected  in  series  with  the 
leads  supplying  current  to  the  induction  motor  M  driving  Uie 
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alternator,   one  in  each  phase.      R,   is   a   liquid   resistance   in 
the  rotor  circuit  of  the  motor. 

Impedance  Regulation. 

The  impedance  of  the  choking  coils  is  varied  by  varying  the 
direct  current  flowing  through  P,.,  ;  this  varies  the  magnetic 
flux  in  the  iron  cores  of  N  and  O,  which  varies  the  permeability 
of  the  iron.      When  the  exciting  d.c.   is  at  its  maximum  value 


it  back  to  the  normal  v  lue.     If  the  speed  of  the  motor  falls, 
the  opposite  action  takes  place. 

Effect  of  the  Signalling  Key. 

The  effect  of  changes  of  load  on  the  alternator  due  to  the 
m-anipulation  of  the  signalling  key  is  further  compensated  by 
a  "  compensating  relay,"  which,  when  the  key  is  closed,  closes 
contacts   T.,  which  short-circuit  a  resistance    \\,,    in  series  with 
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Fm.    3. — FUND.\MENTAL     STATION     DIAGRAM     OF     200   kW    AlEXANDKBSON     ALTERNATOR     SeT,    EaBIO     CORPORATION'S     TRANSOCEANIC 

Station,  New  Brunswick,  N.J. 


the  iron  core  is  saturated  and  its  permeability  is  hardly  greater 
than  that  of  air,  so  that  the  impedance  of  the  choking  coils 
falls  to  a  minimum ;  when  the  e.xciting  d.c.  is  zero,  the 
im])eclance  is  a  maximum,  and  any  intermediate  value  of 
impeflance  may  he  obtained  by  adjusting  the  exciting  d.c.  to 
a  suitable  intermediate  value. 

The  high  frequency  current  in  the  resonant  circuit  L,„  C^  Pj 
rises  sharply  to  a  maximum  at  the  point  of  resonance,  as  shown  in 
the  curve.  Fig.  5,   i.e.,  at  a  speed  slightly  above  the  normal. 
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Fjo.  4. — Diauram    Showing   Method  of   Controllino   Heavy 

Antenna    Current    by   Means   of  a  Combination   of  Tuneu 

Circuits. 

80  that  over  the  working  range  of  the  speed  regulator  the  con- 
trolling current  rises  very  rapidly  with  increase  of  speed  of 
the  motor.  Suppose,  now,  the  motor  speeds  up,  whether 
through  drop  of  load  on  the  alternator  on  opening  the  signal- 
ling key  or  from  any  other  cause,  the  current  in  the  resonant 
circuit  and  therefore  the  rectified  current  supplied  to  M., 
increases,  the  Tirrill  regulator  reduces  the  field  of  K,,  the 
d.c.  through  coils  P^,  is  reduced,  the  impedance  of  coils  S; 
is  increased,  tending  to  reduce  the  speed  of  the  motor  and  bring 


the   coils   P,-.     The  regulator  keeps  the  speed  constant  within 
01  per  cent. 

The  Magnetic  Amplifier. 

The  magnetic  amplifier,  like  the  choking  coils  just  described, 
works  on  the  principle  of  varying  permeability,  produced  by 
variation  in  the  exciting  or  controlling  current.  In  this  case 
two  cores,  each  having  a  separate  a.c.  winding  A  (Fig.  3),  are 
both  magnetised  by  a  common  winding  B.  The  controlling 
current  passing  through  B  is  interrupted  by  the  signalling 
key,  or  is  modulated  by  a  microphone  through  the  medium  of 
valve-amplifiers.  Any  variation  in  the  controlling  current 
through  I?  produces  a  corresponding  alteration  in  the  impedance 
of  coils  A  ;  these  ai'e  connected  across  the  winding  S.,  on  the 
alternator-transformer.  When  the  signalling  key  is  open,  the 
relay  T;,  is  closed,  and  a  direct  current  flows  through  B  suflicient 
to  saturate  the  core  and  reduces  the  impedance  of  windings  A 
to  that  of  coils  without  any  iron  core  ;  windings  A  then  short- 
circuit  winding  JS-,-  -that  is,  in  effect,  the  alternator  is  short- 
circuited,  while  at  the  same  time  the  antenna  circuit  is  detuned. 
The  voltage  of  the  alternator  is  pulled  down  to  a  low  value, 
and  so  is  the  antenna  current.  When  the  key  is  closed,  T, 
interrupts  the  current  through  B,  the  impedance  of  windings 
A  becomes  so  high  that  they  divert  a  comparatively  small 
current  from  the  alternator,  the  voltage  of  which  rises  to  the 
normal  value,  while  at  the  same  time  the  antenna  system 
returns  to  a  state  of  resonance  and  the  alternator  output  flows 
into   tlie   antenna   system. 

Advantages  of  the  Magnetic  Amplifier. 

The  great  advantage  of  the  magnetic  amplifier  is  that  large 
radio-frequency  power  can  be  controlled  very  rapidly  with  very 
little  sparking  at  the  key  or  relay  contacts,  and  it  therefore 
permits  rapid  telegraph  signalling.  The  amplifier  has  been 
'operated  experimentally  at  speeds  exceeding  500  words  per 
minute.  When  working  at  high  speeds,  a  control  current  is 
used  in  coil  B  larger  than  is  required  to  produce  saturation 
in  the  coi-e,  so  as  to  magnetise  the  cores  more  rapidly  and 
so  reduce  lag  in  the  functioning  of  the  amjilifier. 

The  two  coils  A  are  wound  in  opposite  directions,  so  that 
they  produce  fluxes  in  opposite  directions  through  B,  and  do 
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not  tend  to  induce  a  high-frequency  E.M.F.  in  B.  The  coils 
A  are  connected  in  parallel,  which  is  found  to  give  the  amjilifier 
a  better  characteristic  than  if  they  were  connected  in  series. 
In  order  to  prevent  the  fliictuating  current  in  B  from  inducing 
audio-frequency  currents  in  the  closed  circuit  formed  by  the 
two  windings  A  in  parallel,  condensers  C,,,  C;,  are  connected 
in  series  with  each  of  the  windings  A  ;  these  condensers  have 


Potver  60- 


Fia.  5. — DiAGEAM  OF  Speed  Regulator  fob  High  Frequency 
Alternator. 

a.  very  high  impedence  to  audio-frequency  currents,  but  a  low 
impedance  to  the  radio-frequency  current.  Another  condenser 
C|  is  also  connected  in  series  with  the  amplifier,  its  capacity 
being  chosen  to  neutralise  the  indiictance  of  the  windings  A  for 
some  definite  value  of  excitation  current  in  coil  B,  at  which 
tl>e  impedance  of  the  circuit  C.A  then  becomes  a  minimum. 
This  greatly  increases  the  sensitiveness  of  the  amplifier,  as 
may  be  seen  from  the  curves  in  Fig.  6.  Curve  A  shows  the 
antenna  current  for  different  control  currents,  without  the 
series  condenser  C,  ;  even  under  these  conditions  the  antenna 
current  can  be  reduced  to  a  low  value  by  a  further  increase 
in  the  control  current.  Curve  B  shows  the  control  obtained 
with  a  series  condenser  of  033  mfd,  and  curve  C  with 
0125  mfd ;  the  former  shows  almost  complete  modulation  of 
the  antenna  current.  It  is  further  noticeable  that  curves  B 
and  ■  C,  show  an  almost  linear  proportion  between  control 
and  antenna  currents  over  the  working  range  ;  this  is  of  great 
importance  in  radio  telephony,  since  it  enables  the  microphone 
current  to  be  reproduced  in  the  radio- frequency  circuit  almost 
without  distortion,  which  is  essential  for  satisfactory  speech 
reproduction. 

In  telegraphy,  the  antenna  curr-ent  is  reduced  during  spac.'ng 
to  9  per  cent,  of  its  full  value  during  marking,  and  its  wa'  e- 
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Fig.  6. — Control  Characteristics  or  the  Magnetic  Amplifier. 

length  is  also  altered.  At  the  same  time,  the  amplifier  itself 
absorbs  only  a  small  proportion  of  the  total  output  of  the 
alternator,  so  that  the  load  on  the  alternator  is  considerably 
reduced  while  the  signalling  key  is  open.  In  construction  the 
magnetic  amplifier  is  very  similar  to  a  small  oil-cooled  trans 
former,  the  core  being  built  up  of  extremely  thin  laminations. 
The  Multiple-Tuned  Antenna. 
Alexanderson  found  at  New  Brunswick  a  long,  low,  hori- 
zontal antenna,  which  had  been  erected  by.  the  Marconi  Com- 


pany. It  was  5  000  ft.  (1  500  m.)  long,  600  ft.  wide,  supported 
on  towers  400  ft.  high.  It  was  designed  with  the  object  of 
obtaining  directive  radiation  for  working  to  Carnarvon,  but 
it  was  found  that,  with  the  long  wave-lengths  actually 
employed,  from  five  to  ten  times  the  length  of  the  aerial,  the 
directive  effect  was  inappreciable  Ijeyond  300  miles  from  the 
transmitter.  The  resistance,  37  O,  was  high  because  the 
charging  current  passing  between  aerial  and  earth  at  the  far 
end  had  to  be  carried  over  nearly  a  mile  of  earth  and  back 
again  through  a  mile  of  antenna  wire,  most  of  the  loss  being 
in  the  earth.  This  loss  could  not  be  materially  decreased  by 
laying  more  wires  in  the  ground,  for,  owing  to  the  inductive 
impedance  of  such  long  wires,  a  large  pei'centage  of  the  earth 
current  will  still  pass  through  the  soil.  The  antenna  originally 
had  one  tuning  inductance  connected  at  one  end  in  the  ordinary 
way,  and  in  order  to  reduce  the  wasteful  resistance  Alexander- 
son  connected  six  inductances  tetween  antenna  and  earth  at 
equal  intervals.  The  action  of  these  inductances  is  analogous 
to  that  of  the  Pupin  loading  coils  on  a  telephone  line,  inasmuch 
as  their  inductive  reactance  to  earth  neutralises  the  capacitive 
reactance  of  the  flat  antenna  at  six  points.  Each  inductance- 
coil  is  tuned  with  the  adjacent  one-sixth  portion  of  the  antenna 
to  the  fundamental  wave-length,  so  that  each  coil  has  to  have 
about  six  times  the  inductance  that  a  single  tuning-coil  for 
the  whole  antenna  would  have.  The  circuit  is  then  the  equiva- 
lent of  six  antenuEE,  each  830   ft.   long,  operating  in  parallel. 


Multiple  /tntenna 


Equivalent  Circuit  Multiple  Antenna. 
2 075 A.  I  66 A-         1245 A.        0-83 A.        0-415 A. 


^Current  valuesaboi/e are  assumed 
for  operation  at  1500  metres. 

FiG.s.  7  AND  8. — Fundamental   and   Equivalent   Circuit.s  of 
Alexanderson  Multiple-Tuned  Antenna, 

the  radiations  from  the  six  antennse  being  added  together ; 
the  oscillatory  current  in  each  of  the  six  resonant  circuits 
being,  say,  100  A,  the  effect  is  equivalent  to  that  of  a  current 
of  600  A  fed  into  the  single  5  000  ft.  antenna  at  one  end, 
according  to  the  original  arrangements. 
Current   Variations. 

The  diagram  of  connections  of  the  multiple  antenna  is 
illustrated  in  Fig.  7,  and  this  is  equivalent  to  the  circuit 
shown  in  Fig.  8.  The  current  supplied  by  the  alternator  to 
the  first  portion  of  the  antenna,  through  the  first  inductance 
Lj,  is  100  A,  and  this  current,  in  the  antenna  and  in  the 
earth,  tapers  down  to  nearly  zero  half-way  to  the  next  tuning 
coil.  The  potential,  which  is  about  2  000  V  at  the  alternator 
terminals,  is  about  60  000  V  at  the  upper  end  of  the  inductance 
which  is  connected  to  the  antenna.  The  current  in  the 
inductance  lags  nearly  90°  behind  the  antenna  potential, 
whereas  the  condenser  charging  current  leads  by  nearly  90°. 
The  current  of  100  A  is,  therefore,  nearly  all  "  wattless," 
the  energy  current  being  only  0-5  A  at  60  000  V,  which  repre- 
sents the  amount  of  power  required  to  comjiensate  the  resistance 
losses  (including  radiation  resistance  and  wasteful  resistance) 
of  the  first  resonant  circuit.  A  current  of  100  A  also  circulates 
in  the  second  tuned  circuit,  but  the  current  supplied  to  this 
circuit  from  the  alternator,  which  flows  along  the  antenna  and 
through  the  earth  below  it,  is  only  the  energy-component  of 
0-5  A  at  the  antenna-voltage  of  60  000  V,  and  the  same  for  each 
of  the  other  four  tuned  circuits.  Thus,  instead  of  a  current 
of  600  A  in  antenna  and  earth  at  one  end,  tapering  down 
to  zero  at  the  other  end,  as  with  the  ordinary  arrangement 
with  a  single  inductance  at  one  end,  there  are  currents  of  50  A 
in  each  direction  in  the  antenna,  at  each  of  the  six  inductance- 
tappings,  tapering  down  half-way  between  the  inductances  to 
zero,  plus  a  very  small  energy-current. 

By  this  arrangement  the  wasteful-resistance  losses  were  very 
greatly  reduced,  the  equivalent  multiple  resistance  of  the 
antenna  (defined  as  the  energy  consumption  divided  by  the 
square  of  the  sum  of  the  currents  in  all  the  earth  connections) 
being  reduced  to  09  O  as  compared  with  the  original  figure 
of  3-8  O.  (To  he  concluded.) 
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The   "  Cyc-Arc "  Process  of  Automatic  Electric  Welding.' 


By     I..     J.     STEELE 
Evolution    and    Development. 

The  "  Cyc-Arc  '"  process  was  developed  ])riinaiily  in  connection 
with  ship  construction.  The  advantages  of  a  jirocess  which  will 
ra]>idly  and  satisfactorily  attach  suitable  studs  without  perforation 
of  bulkheads  or  decks,  are  obvious.  The  tirst  attempt  at  any  form 
of  electric  stud-welding  for  cable  clips  was  made  in  li)17.  These 
experiments  showed  that  great  skill  was  required,  on  acccount 
of  the  small  size  of  the  studs.  At  first  the  studs  were  retained  in 
position  for  welding  by  means  of  tongs,  held  by  one  operator, 
.  while  the  welding  was  carried  out  by  another  individual.  In  191S 
a  light  magnetic  stud-holder  was  designed  and  constructed,  retaining 
the  stud  accurately  in  position  upon  the  iron  or  steel  plate,  thus 
eliminating  one  operator. 

A  Semi-Automatic  Device. 
The  Admiralty  subsequently  requested  that  experiments  on  a 
"  serai-automatic  device  for  stud  welding  "  should  be  made.  This 
apparatus,  intended  primarily  for  the  welding  of  iron  or  steel  studs 
or  screws  to  iron  or  steel  plating,  consisted  of  a  i)air  of  pot  magnets 
sujjporting,  but  insulated  from,  a  stud-holder  attached  to  a  plunger, 
the  latter  being  movable  against  the  pressure  of  a  spring,  and  fitted 
at  one  end  with  an  insulated  striking  knob.  The  stud-holder,  stud, 
and  plate  were  in  circuit  with  a  switch  and  regulating  resistance, 
the  stud  being  welded  upon  a  steel  or  iron  plate  by  simply  energising 
the  magnets.  With  the  spring  holding  the  stud  out  of  contact 
with  the  plate,  the  switch  was  closed,  after  wliich  the  knob  at 
the  end  of  the  plunger  was  so  struck  as  momentarily  to  bring 
the  stud  in  contact  with  the  plate,  and  also  to  close  the  welding 
circuit.  The  stud,  however,  after  momentarily  toucliing  the  plate, 
would  be  released  and  at  once  forced  out  of  contact  by  the  action 
of  the  spring,  thereby  drawing  an  arc  which  would  rapidly  melt 
the  stud  end  and  the  plate  opposite  to  it.  This  arc  was  main- 
tained for  a  sufficient  time,  as  checked  by  a  sto])-watch,  at  the 
end  of  which  the  molten  stud  was  forced  against  the  adjacent 
molten  plate  bj*  again  pressing  the  knob  of  the  plunger,  thereby 
welding  the  stud  to  the  plate,  the  current  flowing  in  the  main 
circuit  through  the  stud,  weld  and  plate  and  being  finally  switched 
off  by  hand. 

Experimental  Difficulties. 
When  testing  apparatus  made  in  accordance  with  these  proposals, 
it  was  found  that  the  cliief  defect  was  the  difficulty  in  striking  the 
arc,  owing  to  the  stud  sticking  to  the  plate.  Another  difficulty  was 
that  of  timing  the  arcing  period  correctly  by  means  of  a  stop-watch 
and  hand-operated  apparatus. 

Xcw  apparatus  was  accordingly  designed  and  constructed  for 
trial.  The  arc-striking  difficulty  was  surmounted  by  an  apparatus 
operating  in  exactly  the  same  marmer  as  an  arc  lamp. 

Unfortunately,  although  apparently  good  welds  were  obtained, 
they  were  later  proved  to  be  of  very  low  mechanical  strength,  and 
therefore  almost  useless  for  practical  purposes.  Much  better 
results  could  be  obtained  by  welding  brass  studs  to  iron  or  steel 
plates.  Xot  only  were  better  welds  produced,  but  the  necessary 
adjustments  for  current,  timing,  iV  c,  appeared  to  be  less  close,  and, 
in  consequence,  attempts  at  welding  iron  and  steel  studs  were 
preu;tically  abandoned. 

Three    Essential    Variables. 

The  three  variables  requiring  correct  adjustment  to  obtain 
even  apparently  satisfactory  welds,  wore  the  amount  of  current 
through  the  arc,  the  length  of  the  arc  upon  striking,  and  the  length 
of  time  it  had  to  be  maintained  before  making  the  weld.  Obviously, 
one  or  more  of  these  factors  must  vary  foi  every  different  "size, 
shape,  and  material  of  stud.  In  view  of  the  extremely  short  time 
during  which  it  was  foimd  necessary  to  maintain  the  arc,  prolonged 
experiments  with  hand-timing  against  a  stop-watch  led  to  great 
confusion  in  results,  and  consc<iuently  delayed  improvement. 
Meantime,  mechanical  testing  apparatus,  arranged  to  make  tensile 
tests  of  the  stud  welds  in  position,  fuUy  confirmed  the  unreliability 
of  the  welds.  A  careful  analysis  was  next  made  of  the  various 
adverse  factors,  including  (a)  the  accurate  timing  of  the  sequence 
of  operations ;  (6)  the  inMuence  of  the  shape  of  the  stud  end  in 
preventing  the  decentralisation  of  the  arc  ;  (c)  the  length  of  the 
arc  upon  striking,  and  the  accurate  adjustment  thereof ;  and  (d) 
the  apparent  chiUing  of  the  molten  metal  during  the  period  of 
replacement  of  the  stud  on  the  plate  after  switching  off  the  current. 
It  was  decided  to  experiment  with  an  automatic  timing  and  control 
lystera,  which  ultimately  was  found  to  yield  important  improvements 
in  uniformity  of  the  welds. 

The    Influence    of    Arc    Lcn|(th. 

The  earlier  experiments  with  small  studs  were  carried  out  with 
studs  having  plain  square  ends,  or  cone-shaped  ends  terminating  in 
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a  tine  point.  The  majority  of  welds  detained  with  both  types  were 
defective,  largely  owing  to  the  fact  that  the  arc  became  decen- 
tralised relatively  to  the  axis  of  the  stud. 

This  effect  was  attributed  to  the  magnetic  influence  of  the  holding- 
on  magnets.  Deccntrahsation  of  the  arc  also  received  study. 
Ultimately  a  form  of  ball-headed  stud  was  adopted  which  tended 
to  centralise  tlie  arc  and  assisted  the  forming  of  an  enlarged  crater 
of  molten  metal  into  which  the  stud  end  was  inserted.  In  the  original 
Paper  the  authors  illustrate  a  simple  and  effective  method  ulti- 
mately adoj)ted  for  determining  the  exact  length  of  arc  struck 
when  the  solenoid  is  energised.  This  is  based  on  an  arrangement 
ensuring  that  the  plunger  projects  exactly  1/10  in.  beyond  the 
adjusting  head.  These  measures  had  the  effect  of  largely  eliminating 
troubles  under  headings  (a),  (6),  and  (c).  In  regard  to  (d)  attention 
was  drawn  to  the  formation  of  blow-holes  in  the  centres  of  welds, 
caused  by  chilling  of  the  molten  metal  when  current  is  cut  off  prior 
to  replacement  of  the  stud  on  the  plate.  This  central  "  cavitation  " 
was  ascribed  to  a  bubble  of  nitrogen  being  entrapped.  Distinctly 
better  results  were  achieved  with  the  following  sequence  of  operation  : 
(1)  striking  the  arc  by  the  series  solenoid,  (2)  after  a  suitable  interval 
the  replacement  of  the  stud  through  the  path  of  the  arc,  current 
still  being  maintained,  (3)  opening  the  main  circuit  a  short  time 
after  the  replacement  of  the  stud.  This  sequence  was  adopted, 
the  duration  of  the  arc  being,  however,  automatically  timed.  To 
effect  this  the  series  solenoid  was  replaced  by  a  shunt  solenoid 
controlled  by  the  automatic  timing  apparatus  already  tested. 
Various  difficulties  were  met,  but  were  finally  overcome  by  altering 
the  connections  so  'i,ha,t  the  shunt  solenoid  was  energised  as 
the  result  of  closing  the  main  circuit  contactor,  reactance  being 
introduced  into  the  main  circuit  to  delay  the  rapid  rise  in  value  of 
the  main  welding  current  and  permit  the  shunt  solenoid  to  act  and 
strike  the  arc  without  the  stud  sticking  to  the  plate. 

A    Practical    Apparatus. 

This  method  has  been  substantially  adopted  in  more  recent 
apparatus,  and  the  welds  obtained  exceeded  expectations  both 
in  quality  and  uniformity,  the  strength  of  the  weld  in  fact  actually 
exceeding  that  of  the  stud  itself.  The  timing  and  control  appa- 
ratus was  based  on  the  use  of  a  partially  dismantled  ordinary 
Morse  inker.  The  portion  used  consisted  merely  of  the  spring- 
operated  mechanism,  mounted  in  its  frame  and  controlled  by  an 
air-speed  governor  and  brake.  Brass  cams  were  fitted  to  the 
spindle  and  insulated  contacts  mounted  on  the  framework  so  as 
to  close  and  open  circuits  as  desired,  ^wo  cams  and  contacts, 
one  opening  and  closing  the  main  contactor  control  circuit  before 
and  after  each  weld,  the  other  short-circuiting  the  shunt  solenoid 
for  a  short  time  during  each  welding  operation,  were  used.  At  first 
the  timing  apparatus  was  started  and  stopped  by  hand  operation 
of  the  brake  lever.  Afterwards  the  sequence  of  operations  was 
started  by  merely  pressing  a  bell-push  attached  to  the  welding  tool, 
and  this  device  yielded  very  successful  results.  The  latest  timing  and 
controUing  apparatus  is  similar  in  principle  to  those  already  described, 
but,  besides  being  more  robust  and  accurate  and  better  finished, 
it  embodies  three  main  improvements.  It  is  driven  by  a  very 
powerful,  double-spring  motor,  has  a  gravity-loaded  vertical 
plunger  contact  for  its  main  involute  cam,  and  is  provided  with  a 
uniformly  divided  and  clearly  marked  timing  dial  and  accessories, 
which  can  be  simply  and  instantaneously  adjusted  to  ensure  that 
the  appaiatus  will  accurately  maintain  the  arc  for  any  period  between 
O'l  and  3  seconds,  variations  of  O'Ol  second  being  readily  obtainable. 

Timing   and   Control    Device. 

This  improved  timing  and  control  apparatus  has  so  far  quite 
justified  itself.  The  ])(Miod  of  each  complete  rotation  of  the  cam 
spindle  is  7  seconds,  necessitated  by  the  fact  that  the  first  half  of  the 
revolution  (about  4  seconds)  takes  place  liefoie  the  cam  spindle  is 
running  at  full  and  uniform  speed.  NVit  h  this  accurate  timing  device 
it  would  be  unsatisfactory  to.  attempt  to  carry  out  any  welding 
operations  except  as  the  result  of  the  main  and  short-circuiting 
cams  making  contact  in  the  latter  half  of  each  rotation  of  the  cam 
sjiindle  when  it  is  revolving  at  a  jierfectly  uniform  speed.  In 
cases,  however,  of  the  use  of  the  apparatus  continuously  and 
rai)idly  on  one  particular  class  of  job  which  requires  a  practically 
uniform  time  period,  a  cheaper  and  simpler  timing  and  control 
a])paratus  can  be  jirovided,  so  designed  that  instead  of  each  operation 
-of  the  timing  apparatus  occupying  a  7  second  period,  the  arc 
strikes  jiractically  instantaneously  when  the  push-button  is  pressed 
the  total  time  period  of  tliis  form  of  direct-acting  timing  device 
being  practically  the  same  as  that  of  the  arc. 

Types   of    Apparatus. 

The  tjiie  A  portable,  "  Cyc-Arc  "  apparatus,  as  now  constructed 
commercially,  consists  of  two  main  parts,  viz.,  the  controUerand  the 
welding  tool.     The  controller  is  constructed  with  a  strong  angle- 
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iron  framework  completely  enclosed  in  sheet  iron  and  expanded 
metal,  and  is  divided  into  three  compartments  containing  first  the 
automatic  timing  and  control  apparatus,  the  regulating  panel,  the 
adjustable  reactance,  the  non-inductive  resistance,  and  the  carbon- 
filament  lamp  resistance ;  the  second  contains  the  resistance  coils  for 
current  regulation,  with  supports  and  insulators  ;  and  the  third  the 
automatical!}'  operated  electric  contactor. 

The  regulating  and  coimecting  panel  is  fitted  with  a  set  of  terminals 
connected  to  the  ends  of  nichrome  resistance  coils,  so  that  the  latter 
may  be  arranged  either  in  series  or  in  parallel,  or  practically  in  any 
combination  thereof.  Then  large  variations,  both  in  current-carrying 
capacity  and  resistance  of  coils,  can  be  obtained,  permitting  of  a 
wide  range  of  adjustment  for  welding  jjiiqioses.  The  maximum 
current-carrying  capacity  which  can"  be  obtained  by  this  means 
is  much  higher  than  can  be  dealt  with-  by  the  usual  contactor 
supplied  with  the  apparatus,  the  rating  of  which  is  5^0  A 
at  100  V.  One  great  advantage  of  the  design  is  that,  in  case  it  is 
desired  to  supply  a  controller  for  larger  work,  the  only  modifications 
necessary  in  the  standard  controller  are  the  substitution  of  a  con- 
tactor of  greater  capacity  and  an  increase  in  the  size  of  the  main 
connecting  leads.  Certain  improvements  in  the  welding  tool  have 
been  made.  The  controller  and  welding  tool  are  connected  by 
two  cables,  which  are  required  for  the  two  separate  control  and  main 
welding   circuits. 

Provision  is  made  in  the  standard  type  controller  for  the  connec- 
tion of  two  welding  tools,  if  it  is  desired  to  use  two  such  tools  in 
order  to  double  the  output  of  a  single-controller  set  of  apparatus. 
These  two  tools  are  operated  on  a  dual-control  system. 

The  '■  Cyc-Arc  "  apparatus  is  designed  for  ordinary  a.c.  supply. 
Only  slight  modifications  are  necessary  to  make  it  suitable  for  any 
voltage  between  60  and  100.  The  normal  current-range  is  from 
200  to  500  A.  The  actual  energy  consumed  per  weld  is  small,  the 
usual  duration  of  the  wekling  current  being  about  1  second. 

Performance    of   Apparatus. 

The  apparatus  will  satisfactorily  weld  naval  brass  or  manganese- 
bronze  studs  up  to  '.  in.  diameter  on  to  brass,  manganese-bronze, 
iron,  or  steel  of  practically  any  thickness,  and  also  on  to  galvanised 
iron  or  steel.  Operation  is  practically  automatic,  and  the  tool  can  be 
worked  by  semi-skilled  labour.  In  making  a  weld  the  stud  is 
placed  in  the  holder  of  the  welding  tool,  and  the  latter  is  secured 
in  the  desired  position  by  means  of  the  hold-on  magnets.  The 
are-Umiting  device  is  then  set,  after  which  a  single  action  of  the 
bell-push  starts  the  timing  and  control  apparatus,  thereby  making 
the  welds.  The  tool  is  then  removed  from  the  surface,  leaving 
the  stud  welded  in  position. 

The  welding  tool  of  the  portable  "  Cyc-Arc  "  apparatus  can  be  taken 
to  any  position  where  work  has  to  be  performed,  such  as  on  the 
bulkheads  or  decks  of  ships.  The  entire  equipment  can  be  trans- 
ported by  two  men  ;  the  welding  tool  itself  can  be  handled  bj'  a 
single  operator,  its  weight  being  under  20  lb. 

A  skilled  artisan  should  make  the  reqtiisite  adjustments  for  current 
and  tuning  to  suit  any  given  size  and  quahty  of  stud,  tube,  or  other 
fitting,  after  which  the  apparatus  can  be  handed  over  to  semi-skilled 
labour  for  repetition  work. 

The  hold-on  magnets  of  the  welding  tool  are  provided  with  an 
adjustment  to  allow  of  the  tool  being  readily  adapted  and  fixed  to 
uneven   or   curved   surfaces. 

The    Electric    Pneumatic   Pattern. 

The  type  B  electro-pneumatic  "  Cyc-Arc "  apparatus  also 
consists  of  two  main  pai-ts,  i.e.,  the  controller  and  the  welding 
tool,  but  additional  arrangements  have  to  be  provided  for  the 
supply  of  compressed  air.  The  controller  is  practically  the  same 
as  that  provided  in  tvpe  A.  The  welding  tool  consists  essentially 
of  a  combined  solenoid  and  air  cylinder  provided  with  the  necessary 
accessory  piston,  piston-rod  and  solenoid  core,  to  the  outer  end 
of  the  latter  of  which  is  attached  the  holder  for  the  stud,  tube  or 
other  fitting, "  which  has  to  be  welded.  A  piston- valve  chamber 
forms  part  of  the  main  cyUnder  casting,  the  valve  itself  being 
operated  from  a  small  solenoid  mounted  upon  the  casting. 

The  type  B  welding  tool  will  deal  with  work  requiring  currents 
up  to  1  .500  A. 

Results   of  Welding   Experiments   and   Tests. 

When  dealing  with  studs  or  plates  of  varying  size,  or  different 
metals,  it  is  necessary  to  alter  the  welding  current  as  weU  as  the 
time  of  operation.  It  has  been  possible  to  draw  up  a  table  of  the 
adjustments  of  current  and  timing  necessary.  Perfect  welds  can 
lie  obtained  between  naval  brass  or  manganese-bronze  studs,  and 
steel,  iron,  or  brass  plates.  Equally  satisfactory  welds  are  obtained 
if  the  iron  or  steel  is  galvanised,  provided  that  the  zinc  deposit  is 
not  unduly  thick.  Surprisingly  good  and  strong  welds  can  also 
lie  made  with  brass  tubes  on  to  steel  plates,  and  the  latter  may  be 
less  ihan  30  mils  in  thickness.  Excellent  welds  can  also  be  made 
on  to  spring  steel.  When  welding  brass  tubes  -^^^  in.  in  diameter 
on  to  steel  plates  about  0'03  in.  thick,  the  time  during  which  the 
arc  is  maintained  is  extremely  short,  viz.,  only  0*1  second.      Molten 


brass  rises  into  the  interior  of  the  tube  at  its  base  and  forms  a  soUd 
section  for  an  appreciable  height,  thus  increasing  the  strength. 

Tills  useful  effect  is  due  partially  to  the  fact  that  the  air  pressure 
in  the  tube  is  less  than  atmospheric  pressure  at  the  moment  the  tube 
is  returned  to  the  plate  at  the  end  of  the  cycle  of  operations. 
Although  it  is  possible  to  weld  studs  on  to  cast  iron,  the  result  is 
necessarily  unsatisfactory,  owing  to  the  weakness  of  the  cast  metal. 
Accordingly,  in  treating  cast  iron  casings,  cVc,  a  mild  steel  angle  or 
tee  having  holes  punched  through  the  portion  which  projects  into 
the  castmg,  is  placed  in  the  mould  near  the  centre-line  of  the  flange. 
The  casting  is  formed  round  it,  the  surface  of  the  mild  steel  angle 
or  tee,  to  which  the  studs  are  to  be  welded,  being  left  Hush  with  the 
face. 

Another  interesting  application  of  the  "  Cyc-Aic  "  process  is 
for  the  tipping  of  machine  tools.  It  is  possible  to  weld  with  sur- 
prising strength  small  pieces  of  high-speed  steel  on  to  ordinary 
carbon-steel  shanks,  and  the  welds  are  quite  satisfactory.  It 
is  necessary,  however,  to  anneal  the  tool  as  soon  as  possible  after 
tipping  before  attempting  to  grind  or  work  on  it  in  any  way. 
Confirmatory  data  on  the  strength  of  tools  so  treated  are  given 
in  the  original  Paper. 

The  great  strength  of  the  welds  obtained  by  this  process  of  welding 
was  attributed  originally  to  three  causes  :  (1)  Absence  of  oxides  in 
the  welds  ;  (2J  extreme  local  heating  in  the  region  of  the  weld ; 
(3)  penetration  (in  each  direction)  of  the  metals  to  be  welded. 
Photo-microgi-aphs  confirm  these  conclusions. 

In  the  original  Paper  reports  of  examinations  of  welds  of  brass  on 
mild  steel,  high  speed  steel  on  mild  steel,  and  mild  steel  on  mild 
steel  aie  quoted.  It  is  concluded  that  the  effect  of  heating  does  not 
extend  for  more  than  0-05  inch  fi'om  the  weld,  the  extremely  local 
heating  effect  and  the  absence  of  oxidation  having  a  most  beneficial 
effect. 

Practical    Applications. 

As  mentioned,  the  process  was  originally  developed  for  naval 
construction.  A  large  number  of  fittings,  many  miles  of  electric 
cable  and  other  communicating  apparatus  are  fixed  to  bulkheads 
on  the  undersides  of  decks.  Formerly  bulkheads  were  drilled  and 
tapped  where  necessary,  cables  and  fittings  being  held  in  position 
by  screwed  plugs,  with  red  lead  grummets  applied  to  render  them 
as  water-tight  as  possible.  Nevertheless,  the  shock  of  gunfire  and 
vibration  causes  studs  to  work  loose  so  that  joints  are  no  longer 
watertight.  On  such  a  ship  as  the  "  Queen  Elizabeth  "  at  least 
350  000  studs  have  been  fixed  into  bulkheads,  and  the  aggregate 
effect  of  such  a  large  number  must  be  weakening.  With  welded 
studs  this  source  of  weakness  is  removed.  Similar  considerations 
apply  to  merchant  vessels,  and  Lloyd's  Register  of  Shipping  has 
approved  the  welding  process  for  ship  construction.  At  least 
ten  studs  can  be  fised  in  the  time  occupied  in'fitting  one  bolt  or  screw 
by  drilling  and  tapping.  Large  studs  can  be  welded  at  the  rate 
of  at  least  forty  per  hour.  The  condition  of  metal  surfaces  to  which 
studs  or  other  fittings  are  welded  needs  attention.  Such  surfaces 
are  often  painted,  red-leaded,  or  are  oily  or  greasy.  A  circular 
patch  I  in.  diameter  should  be  prepared,  ordinary  paint-remover 
being  suitable  for  this  purpose.  Unless  the  surfaces  are 
heavily  rusted  or  pitted  no  special  preparation  is  needed,  but  the 
use  of  a  wire-brush  is  advisable  to  remove  rust  or  scale.  The  good 
electrical  conductivity,  as  well  as  mechanical  strength  of  welds 
between  brass  and  steel  or  iron  should  be  of  great  interest  to 
electrical  engineers.  Electrical  bonding  is  now  being  applied  to 
lightning  protection  cormections  in  naval  work,  and  it  seems  ideal 
for  rail-bonding.  Many  other  applications  in  connection  with 
locomotive  construction,  cranes,  carriages,  motor  vehicles,  boilers, 
and  tanks,  tool  making,  &c.,  suggest  themselves. 

Electrical   Conditions. 

The  "  Cyc-Arc "  process  has  the  special  feature  of  involving  a 
heavy  rush  of  current  for  a  very  short  time.  The  supply 
pressure  need  not  exceed  60  V,  and  thus  relatively  little  energy 
is  needed  per  weld.  Thus  a  |  in.  diameter  stud  weld  takes  only 
12'o  Wh.  Where  facihties  for  electric  supply  are  limited, 
special  "  kinetic  generators  "  have  been  applied.  These  can  be 
run  from  the  welding  supply  mains  as  motors,  but  automatically 
become  generators  at  the  moment  a  weld  takes  place,  owing  to  the 
combined  effect  cf  the  fly-wheel  and  the  arrangement  of  the  field 
windings.  Motor  generators  can  be  used  in  cases  where  electricity 
supply,  but  no  welding  supply  is  available.  In  cases  where  there 
is  no  supply  of  electricity  special  petrol  driven  plant  is  provided. 
These  have  interesting  features,  which  are  described  in  the  original 
article. 

Although  alternating  cunent  is  not  at  present  used  with  this 
process,  experiments  have  been  conducted  with  a  view  to  over- 
coming various  difficultifes.  These  troubles  are  not  due  to  any 
difficulty  in  completing  the  weld  after  the  arc  has  been  struck,  but 
are  associated  with  the  uncertainty  of  striking  the  alternating 
arc.  It  is  expected,  however,  that  in  course  of  time  this  difficulty 
will  be  overcome  and  that  ultimately  alternating  current  will  be 
used. 


730 


The  Electrician. 


December  9,  1921 


Institution   of    Electrical 
Engineers. 

The  experimental  circuits,  oi  wliiili  we  heard  so  [mucli  at  the 
time  the  Institution  building  was  first  opened,  were  in  evidence  on 
ThursdiiN-  evening  in  last  week,  when  Alessrs.  L.  J.  Steele  and 
H.  MvKTiN  read  a  Paper  on  "  The  Cyc-Arc  Process  of  Automatic 
Electric  Welding."  The  vings  of  the  ('o\incil  talile  had  been 
removed  to  provide  space  for  the  necessaiy  equipment,  and  the 
well  of  the  theatre  had  the  appearance  of  a  small  electrical  exhibition. 
Before  the  demonstrations  took  place,  however,  Mr.  Steele  occupied 
rather  more  time  than  usual  in  reading  piaetically  the  whole  of 
his  Paper,  of  which  an  abstract  will  be  found  on  another  page  of 
this  issue,  and  in  throwing  on  the  screen  some  of  the  more 
important  illustration.?  contained  therein. 

A   "  Cyc-Arc  "   of  Accidents. 

In  order  to  see  the  slides  and  the  demonstration  better  the 
Council  left  their  customary  seats  to  sit  in  the  front  rows, 
which  were  therefore  unusually  well  occupied.  In  this  they 
did  well,  as  Mr.  Steele  read  so  fast  that  most  of  the  information 
he  gave  had  to  be  taken  in  pictorially.  At  the  beginning  of  the 
demonstration,  which  was  the  most  interesting  part  of  the  evening's 
proceedings,  iMr.  Steele  apologised  for  the  fact  that  there  had  been 
no  dress  rehearsal,  owing  to  what  may  be  termed  a  '"  cyc-arc  "  of 
accidents.  For  first,  the  lorry  sent  out  with  the  necessarj-  cable 
was  unable  to  ascend  the  hill  at  the  back  of  the  building,  and,  though 
Johnson  &  Phillips  with  commendable  promptitude  stepped  into 
the  breach  with  a  special  lorry,  this,  through  some  mistake,  went 
all  round  London  on  other  errands  before  delivering  the  cable. 
Nevertheless,  the  demonstration  was  given  without  a  hitch,  and  a 
regular  Maskelyne  and  Cooke's  performance  much  enjoyed  by  the 
audience  occurred,  with  Mr.  Steele  as  the  conjurer  and  distinguished 
members  of  the  audience  as  assistants.  We  hate  to  be  cynical, 
but  perha])s  it  had  all  been  arranged  like  this  to  show  how  reliable 
the  "  Cyc-arc  "  equipment  really  is. 

Reproducing   Conditions   and    Results. 

In  the  course  of  the  short  discussion,  Capt.  R.  J.  Wallis  Jones, 
said  that  it  was  important  in  welding  brass  and  copper 
to  be  able  to  repeat  exactly  the  essential  conditions.  He  had 
e.Kperienced  this  difficulty  in  the  early  days  and  had  overcome 
it  by  substituting  a  self-exciting  alternator  by  a  separately  excited 
machine.  The  process  described  in  the  Paper  should  be  successful 
for  welding  aluminium,  and  he  would  like  to  know  the  authors' 
experience  in  this  direction.  The  authors  had  referred  to  the 
impossibility  of  welding  metals  of  widely  different  melting  points, 
but  he  demonstrated  that  by  the  Thomson  process  such  welds 
could  be  successfully  effected,  while  by  the  same  process  the  difficulty 
of  welding  surfaces  of  different  sizes  together  could  also  be  overcome. 

The   Cost   Question. 

Mr.  J.  R.  CowiE  supported  the  authors'  contention  that  the 
welds  obtained  by  this  process  were  absolutely  sound.  From  his 
own  personal  experience  he  knew  tliis  was  the  case  even  before  the 
insertion  of  the  timing  apparatus.  In  the  eailier  experiments  the 
studs,  after  welding,  were  not  all  of  the  same  length,  but  he  noticed 
that  in  the  .sami)les  shown  that  evening  that  difficulty  had  been 
overcome.  It  would  be  interesting  to  know  whether  this  was  solely 
due  to  the  improvements  in  the  timing  a])i)aratus  or  whether  some 
other  factor  was  responsible.  It  would  be  useful  to  have  the  cost 
of  a  certain  number  of  welds  of  different  sizes  made  according  to 
Temperature  Regulation. 

Temperature    Regulation. 

Mr.  T.  F.  Tate  said  the  problem  of  welding  dissimilar  metals 
of  widely  different  cross  sections  was  primarily  one  of  temperature 
regulation.  In  the  Thomson  process  devices  were  employed  to 
bring  both  the  pieces  to  be  welded  to  their  respective  welding 
temperatures  simultaneously.  This  could  be  done  by  the  use  of 
two  welding  transformers  or,  when  welding  a  brass  stud  on  to  a 
steel  plate,  by  making  the  former  the  negative.  Though  tliis  was, 
of  course,  not  possible  with  alternating  current  he  agreed  that  the 
alternating  current  would  eventually  sujiersedc  direct  current  for 
stud  welding,  possibly  by  the  employment  of  some  modification  of 
the  Thomson  process  such  as  flash  welding. 

The    Author's    Reply. 

Mr.  L.  .1.  Steei.k,  in  replying  to  the  discussion,  said  that  they 
had  tried  welding  aluminium  with  a  moderate  degree  of  success, 
the  chief  difficulty  fjeing  that  the  result  was  of  rather  low  mechanical 
strength.  He  did  not  think  the  Thomson  process  could  be  used 
for  welding  an  ordinary  pin  to  a  steel  plate.  The  studs  now  shown 
were  all  of  the  same  length  owing  to  the  accuracy  to  which  the 
timing  could  be  reproduced,  and  l)ecause  the  currentwas  maintained 
during  welding  at  its  right  value.     They  preferred  making  the  studs 


positive  and  the  plate  negative,  as  that  gave  a  rather  more  concentric 
and  less  porous  weld.  For  that  reason  they  expected  that  alter- 
nating current  would  be  particularly  useful  when  welding  the 
larger  sections. 

Correspondence. 

ATLANTIC    CABLE     PIONEERS. 

To  the  Editor  of  THE  ELECTRICIAN. 

Sir, — Whilst  appreciating  your  lemarks  under  Telegraph  and 
Telephone  Notes  in  your  issue  of  to-day,  I  am  afraid  I  cannot  hold 
by  all  its  wording.  If  I  did  I  should  not  be  doing  justice  to  others 
now  dead.  As  I  explained  in  my  contribution  to  your  Diamond 
Jubilee  number,  the  arrangements  for  the  186.5  and"  1866  Atlantic 
cables  were  entirely  dift'ercrit  from  those  of  the  f  8.57-8  cable.  In 
the  interval,  the  Telegraph  (  onstruction  and  Jlaintenance  Company 
(formerly  Messrs.  Glass,  Elliot  &  Company)  gathered  together 
a  staff  of  engineers  and  electricians  that  enabled  them  not  only 
to  manufacture  cables,  but  also  to  lay  them.  Jfr.  (afterwards 
Sir  Samuel)  Canning  was  their  engineer-in-chief,  and  the  assistant 
engineer  included  the  late  Air.  Henry  Clifford  (a  liighly-skilled 
mechanical  engineer)  and  Mr.  Temple  (now  Mr.  John  Temple, 
C.B.),  whilst  the  late  Mi-.  Willoughby  Smith  was  electrician-in-chief. 
Messrs.  Bright  and  Clark  acted  as  engineers  to  the  companies  for 
whom  these  1865-6  cables  were  laid,  but  it  was  the  Telegraph 
Construction  Company,  with  the  above  staff,  that  were  resiwnsible  for 
the  laying,  and  to  the  late  Sir  Samuel  Carming  all  credit  is  due  for 
the  picking  up  of  an  Atlantic  cable  for  the  first  time. 

It  should  be  added  that  the  Telegraph  Construction  Company 
also  took  a  large  part  in  the  financing  of  the  1866  cable,  ten  directors 
leading  off  with  £100  000,  each  guaranteeing  £10,0C0.  Their 
names  were  Henry  Ford  Barclay,  Henry  Bewley,  Thomas  Brassey, 
A.  H.  Campbell,  George  Elliot  (afterwards  Sir  George  EUio't, 
Bart.,  M.P.),  Cyius  West  Field,  Richard  Atwood  Glass,  (afterwards 
Sir  R.  A.  Glass),  Daniel  Gooch  (afterwards  Sir  Daniel  Gooch, 
Bart.,  M.P.),  John  Pender  (afterwards  Sir  John  Pender,  Bart.. 
G.C.M.G.,  M.P.),  and  John  Smith.— I  am,  &c., 

London,    Dec.   2.  Chari.es  Bright. 

I.E.E.   Dinner   at   Birmingham. 

The  annual  dinner  of  the  South  Midland  Centre  of  the 
Institution  of  Electrical  Engineers  was  held  at  the  Grand  Hotel, 
Birmingham,  on  Friday  last,  Mr.  R.  A.  Chattock  being  in  the  chair. 
Those  present  included  the  Lord  Mayor  of  Birmingham  (Aid.  David 
Davies);  Mr.  J.  S.  Highfield,  President  of  the  Institution  of  Elec- 
trical Engineers;  and  representatives  of  the  other  IBirmingham 
engineering  associations. 

In  reply  to  the  toast  of  the  I.E.E.,  proposed  by  Mr.  R.  A. 
Chattock,  Mr.  J.  S.  Highfield  said  it  was  now  everyone's  job  to  do 
his  best  by  the  Chartei-ed  Institution.  The  granting  of  the  Charter 
meant  an  immense  change  in  status  and  a  widening  of  the  basis  of 
activities.  People  a  little  outside  the  Institution  s  original  scope 
must  be  enlisted  to  help,  and  members  at  the  same  time  must  make 
themselves  useful  to  the  outside  world.  This  raised  the  question  of 
qualificafions  for  admission  to  membership  of  the  Institution,  and 
whether  a  written  e.\aminatii>n  was  the  best  criterion  of  these  qualifi- 
cations. For  they  must  be  careful  not  to  get  only  academic  know- 
ledge. In  conclusion,  Mr.  Highfield  referred  to  theproposal  which 
had  been  put  forward  for  liquidating  the  German  reparation  debt 
by  tlie  building  of  large  power  stations  in  this  country,  and  said  the 
Institution  were  keeping  their  eye  on  the  question. 

Aid.  W.  Walker,  in  proposing  the  toast  of  the  "  City  of  Birming- 
ham and  Electricity  Supply,"  said  that  industries  could  not  be 
founded  within  a  great  city  without  a  clieap  supply  of  electricity, 
because  oniy  in  this  way  could  difficulties  of  space,  of  fuel  aiid 
water  supply  and  of  ash  disposal  be  overcome.  If,  therefore,  cities 
were  to  retain  their  industries,  electricity  supply  must  be  developed 
to  the  utmost  limit. 

In  the  course  of  tlie  reply  to  this  toast,  the  Lohd  Mayor  paid  a 
tribute  to  the  services  rendered  by  Mr.  Chattock  in  connection  with 
the  Corporation's  undertakings. 

Councillor  H.  K.  Beale,  chairman  of  the  Birmingham  Electricity 
Supply  Committee,  also  replied,  and  the  substance  of  his  remarks 
is  referred  to  in  our  editorial  notes. 

The  toa.st  of  the  "  Kindred  Societies  and  Guests  "  was  proposed 
bv  Prof.  W.  Cramp,  who  said  that  tlio  engineers  must  draw  together. 
He  looked  forward  to  the  day  when  they  could  welcome  those  who 
were  their  guests  to-night  as  colleagues  by  the  amalgamation  of  the 
great  engineering  institutions  into  one  body.  It  was  impossible  much 
longer  for  the  electrical  engineering  industry  of  this  country  to  be 
centred  in  London,  and  he  lioped,  therefore,"  the  year  would  not  go 
by  without  the  presidents  of  the  great  institutions  meeting  to  see 
what  could  be  done  to  bring  the  various  bodies  more  closely  into 
touch. 

.Mr.  E.  C.  R.  .Marks,  chairman  of  the  Midland  branch  of  the 
Institution  of  Mechanical  Engineers,  in  reply,  said  that  enginering 
was  so  wide  a  term,  and  covered  such  a  multitude  of  different  sorts 
of  work,  that  he  was  not  quite  sure  it  was  a  good  thing  to  do  to 
bring  all  the  institutions  together  in  the  way  suggested  by  Prof. 
Cramp. 
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Co-operation  Between  Manufacturer  and 
Reseller. 

All  keen  retailers  of  electrical  household  utensils  reahse  that  there 
is  mueli  business  to  be  done  if  only  consumers  of  electricity  can  be 
made  to  see  how  much  home  comfort  can  be  attained  by  the  general 
use  of  electricity  for  the  many  and  varied  purposes  for  which  it  is 
particularly  adapted.  Such  resellers,  however,  find  it  difficult  to 
carry  a  stock  sufficiently  large  to  meet  all  demands,  particularly 
in  districts  where  more  than  one  supply  voltage  obtains,  wliile  the 
cost  of  arranging  a  continual  demonstration  in  the  use  of  electrical 
household  ajipUances  is  usually  prohibitive. 

The  METROPOLiTAN-VinKEKS  Electric.u.  Company  in  order  to 
meet  the  reqiui'ements  of  the  retailer  in  tliis  direction,  is  therefore 
opening  up  in  various  centres  thoroughly  equipped  showrooms  and 


ExTEKioB  View  of  New  Showkoom  at  Bristol. 

demonstration  kitchens.  Retailers  and  electrical  contractors  by 
means  of  a  special  instruction  card,  can  send  then-  clients  to  these 
centres  to  see  for  themeselves  electrical  apphances  of  all  kinds  in 
actual  operation,  the  sales  resulting  thereform  being  credited  to  the 
reseller  concerned.  * 

Such  a  sho\\Toom  and  demonstration  kitchen  has  recently  been 
opened  by  the  Metropohtan-Vickers  Electrical  Company  at  43,  Park 
Street,  Bristol.  The  Ulustration  shows  the  exterior  view.  Inside,  a 
comprehensive  range  of  electric  fittings  is  on  exhibition  in  the  main 
showToom.  These  items  comprise  styles  to  suit  all  pockets  of  every 
conceivable  t5rpe  of  electrical  lamp  fittings,  shades  and  hghting 
accessories.  There  is  also  an  immense  array  of  electric  fires,  cookers, 
kettles  domestic  ii-ons,  jugs,  and  boiling  plates.  Experts  are  at 
hand  to  demonstrate  the  use  of  vacuum  cleaners,  washing  machines 
and  similar  applications  of  the  "  silent  servant." 

In  general,  tliis  company's  new  sho\vroom  and  demonstration 
centre  at  Bristol  marks  a  real  and  practical  attempt  to  educate 
the  British  Public  in  the  more  general  use  of  electricity  for  house- 
hold purposes.  The  result  of  this  movement  is  sure  to  be  to  the 
mutual  interest  of  the  retailer,  the  supply  authority  and  the  manu- 
facturer. 

Proposed  N.E.  Coast  Trading  Association. 

In  July  last  a  question  arose  between  the  Newcastle-upon-Tyne 
Electric  Supply  Company  and  the  Electrical  Contractors'  Association 
as  to  the  granting  of  trade  discounts.  The  point  bristled  with  so 
many  difficultice  and  opened  out  so  many  controversial  matters  that 
the  contractors  called  together  representatives  of  the  manufacturers, 
cable  makers,  wholesalers  and  electric  supply  companies,  and 
members  of  their  own  body,  and  laid  the  matter  before  them.  After 
considerable  discussion,  extending  over  two  meetings,  it  was  recog- 
nised that  at  such  large  gatherings  it  was  impossible  to  make 
progress,  and  a  committee  was  appointed  to  consider  the  advisa- 
bility of  forming  a  protective  association  similar  to  the  Bradford 
Electrical  Trading  Association,  and,  if  formed,  if  it  should  be 
national  or  local  m  scope.  The  committee  have  now  issued  their 
report.^  Aft«r  going  carefully  into  various  details,  they  find  that 
there  is  considerable  dissatisfaction,  which  is  not  confined  to  any 
particular  section,  and  they  are  of  the  unanimous  opinion  that  the 
remedy  should  be  national,  but  suggest  that  local  joint  committees 
should  be  set  up  for  the  settlement  of  local  matters. 


Steam   Jet   Air    Pumps. 

The  advantages  of  the  steam  jet  air  puiip,  when  compared  witl, 
those  of  the  reciprocating  type,  are  now  generally  recognised.  For 
an  increasing  number  of  the  latter  are  being  replaced  by  the  more 
modern  form  of  air  pump,  though  when  first  introduced,  a  certain 
amount  of  doubt  was  expressed  regarding  their  stability  under 
all  conditions  of  load. 

In  most,  if  not  all,  steam  jet  apparatus,  a  tube  termed  a  com- 
bining tube  is  used,  into  which  the  steam  jet  discharges,  the 
inlet  end  being  a  convergent  cone,  and  the  outlet  a  divergent 
conCj  the  short  portion  joining  the  smaller  ends  of  tlie  cones  being 
termed  the  throat  of  the  tube.  The  area  of  the  throat  determines 
the  capacity  of  the  apparatus. 

The  steam  nozzle  is  designed  to  give  as  nearly  as  possible  a 
parallel  flow  of  steam  at  its  outlet,  so  as  to 
pass  through  the  throat  of  the  combining 
tube  located  some  distance  away  from  it. 
The  steam  jet  passing  across  this  space 
entrains  air.  and  forces  it  through  the 
throat  of  the  combining  tube,  the  area 
of  which  has  to  be  proportioned  to  accom- 
modate the  steam-air  mixture.  Providing 
the  steam  pressure  before  the  nozzle  remains 
constant,  the  weight  of  steam  passing  will 
also  be  constant,  the  pressure  after  the 
nozzle  at  no  time  approachuig  the  critical. 

In  the  case  of  the  air,  this  varies  -nifh 
the  load  on  the  turbine  and  the  develop- 
ment of  air  leaks.  Should  the  amount  of 
air  decrease  to  such  an  extent  that  the 
pressure  in  the  space  being  evacuated  falls 
to  slightly  over  2  lb.  per  sq.  in.  absolute, 
the  steam  jet  will  become  unstable  and 
admit  atmospheric  air  into  the  vacuum  space. 
To  prevent  this  taking  place,  a  con- 
tinuous supplementary  supply  of  air  is 
admitted  in  some  designs,  thus  preventing  the  above  low 
pressure  at  no  time  being  reached.  It  is  accordingly  necessary  to 
provide  two  steam  jets  in  series  to  produce  high  vacuum.  It  was 
noted  that  a  continuous  admission  of  air  called  for  a  corresponding 
increase  of  steam  to  the  jet  discharging  to  atmosphere. 

By  admitting  air  when  required,  to  prevent  instability,  constitutes 
the  patent  embodied  in  the  Hick-Breguet  Ejectair.  This  apparatus, 
which  has  become  so  widely  known  during  the  last  few  years,  repre- 
sents a  high  vacuum  air  pump  in  its  simplest  and  most  efficient  form. 
The  standard  design,  as  made  by  Hick,  Hargreaves  &  Company, 
Ltd.,  comprises  two  steam  jets  in  a  series  with  intermediate  con- 
denser, a  patent  automatic  stabilising  valve  being  fitted  to  the  jet 
discharging  to  atmosphere.  When  required  to  suit  special  con- 
ditions, thj  intermediate  condenser  may  be  dispensed  with,  the  jets 
being  then  placed  in  tandem.  The  use  of  air  as  a  stabilising  medium 
has  proved,  without  exception,  simple  and  effective.  When  once 
adjusted  the  Ejectair  needs  no  further  attention  of  any  kind,  a  fact 
quite  naturally  appreciated  by  power-station  engineers. 


New   B.T.H.   Showrooms. 

We  recently  referred  to  the  new  Manchester  showrooms  of  the 
British  Thomson-Houston  Company,  and  the  accompanying  illus- 


Armstbong  College,  Newcastle-on-Tyne,  was  thrown  open  to 
visitors  last  Saturday,  and  demonstrations  were  given  of  Tesla  coils, 
high-frequency  discharge  tubes,  under-water  signalling,  singing  arcs, 
stroboecope  and  oscillograph  working,  wireless  reception,  &c. 


Portion   of   New   Showroom   at   Manchester. 

tration  shows  the  fittings  showroom,  which  is  artistically  arranged 
and  decorated.  Contractors  are  invited  to  pay  a  visit  of  inspection 
to  the  new  showrooms. 
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Zenite    Resistance   Units. 

The  Zenith  Maxitacturinc  Companv,  Villiers-ioad,  Willesden 
Green,  who  have  been  carrying  out  experiments  in  order  to  manu- 
facture embedded  vitreous  resistance  unite  equal  to  those  formerly 
imported  from  abroad,  claim  that  they  have  solved  the  problem,  and 
that  their  Zenite  units  are  quite  equal,  if  not  superior,  to  the  foreign 
products.  Many  experiments  and  trials  were  necessary  in  order  to 
obtain  the  blend  of  vitreous  material  having  the  same  co-efficient  of 
expansion  as  the  resistance  wire  and  porcelain  tubes,  and  which 
would  adhere  firmly  over  considerable  variations   in   temperature. 


Legal   Intelligence. 


Zenite   Resistance   Units. 

It  is  interesting  to  learn  that  the  company  have  decided,  after  trying 
a  great  variety  of  furnaces,  to  adopt  an  electric  furnace  as  the  most 
satistactorj'  and  economical  for  this  class  of  work. 

It  is  claimed  that  the  Zenite  units  provide  in  a  compact  form  a 
relatively  large  ohmic  resistance  and  current-cai'rying  capacity.  The 
resistance  wires  are  embedded  in  a  vitreous  refractory  mass,  and 
are  therefore  protected  against  mechanical  damage  and  the  corrosive 
influence  of  the  atmosphere.  The  units  comprise  a  porcelain  tube  of 
suitable  dimensions,  wound  with  a  special  high-resistance  alloy 
wire,  having  a  temperature  co-officient  of  000023  per  degree  C,  and 
subsequently  embedded  in  a  vitreous  refractory  mass,  fired  at  high 
temperature  to  a  smooth  glossy  finish  in  various  colours.  The 
leading-in  wires  are  of  stranded  flexible  copper,  and  pro%'ide  easy 
means  for  connecting  to  the  outer  circuits.  Units  can  be  made  to 
any  degree  of  accuracy,  and  in  a  price  list  recently  issued  by  the 
company  particulars  of  the  standards,  sizes,  prices,  &c.,  are  given. 

Rating  of  Electricity   Undertakings. 

Discussing  the  subject  of  "  Rating  and  the  War,"  at  a  meeting 
of  the  Auctioneers'  and  Estate  Agents'  Institute,  Mr.  P.  Michael 
Faraday  said  that  in  the  case  of  electric  light  companies  and  similar 
companies  the  cost  of  coal  and  the  additional  cost  of  labour  had 
risen  altogether  out  of  proportion  to  the  increased  price  obtainable 
for  the  service.  Hence  there  were  deficits,  and  the  companies  were 
seeking  to  reduce  their  assessments.  Local  authorities  needed  money 
to  carry  on  the  services  they  were  compelled  to  provide,  and  it 
seemed  to  him  that  the  solution  was  to  be  found  in  a  policy  under 
which  the  spending  authorities  must  spend  as  little  as  possible,  com- 
mensurate with  providing  essential  services,  in  order  that  the  rate- 
payers might  not  have  to  pay  more  than  they  could  afford.  Otherwise 
we  reached  the  breaking  point,  and  his  experience  showed  him  that 
the  profits  of  a  large  number  of  companies  would  not  possibly  enable 
them  to  pay  the  rates  they  did  in  1914.  There  was,  perhaps,  no 
class  of  property  more  difficult  to  deal  with  than  factories.  Since 
the  war  the  burden  had  been  anything  but  light,  and  it  was  increas- 
ing. The  old-time  amiability  of  the  ownei'-occupier  of  an  industrial 
concern  had  given  place  to  a  desire  for  something  more  correctly 
interpreting  the  law  than  the  old  assumption  that  a  business  man 
stood  ready  to  pay  5  per  cent,  in  perpetuity  upon  capital  invested 
over  a  long  period  of  years.  If  the  conditions  were  not  carefully 
considered,  and  their  effect  on  industry  properly  appraised,  it  was 
impossible  to  estimate  correctly  the  change  that  had  taken  place  in 
the  value  of  the  occupation  of  a  given  works  to  the  tenant.  New 
factories,  workshops,  and  new  industries  were  created  during  the 
war  to  such  an  extent  that  the  relative  position  of  former  factories 
has  been  completely  changed.  The  productive  capacity  in  many  lines 
of  trade  had  enormously  increased,  and  that  must  have  a  serious 
influence  on  the  beneficial  occupation  to  be  derived  from  the  new 
subjects  themselves,  and  a  far  greater  influence  on  those  of  an 
earlier  date.  It  should  l)e  a  rating  truism  to  say  that  the  value  of 
beneficial  occupation  could  only  bo  fairly  estimated  by  a  thorough 
and  intelligent  analysis  of  any  changes  that  had  taken  place  to  affect 
the  demand  for  a  particular  class  of  hereditament.  As  a  result  of  the 
conditions  created  by  the  war  we  must  do  one  of  two  things — change 
the  law  of  rating  or  apply  our  minds  to  understand  thoroughly  the 
effect  of  the  new  conditions.  Only  by  so  doing  could  we  .avoid 
causing  grave  injustice  and  inequalities.  The  time-honoured  rule- 
of-thumb  methods  must  give  phice  to  considered  thought  upon  the 
new  problems,  and  we  must  bear  very  strongly  in  mind  that  this 
oountry  earned  its  living  by  its  industries.  It  seemed  clear  to  him 
that  one  of  the  greatest  problems  in  rating  that  had  arisen  directly 
from  the  war  was  how  industrial  undertakings  were  to  be  treated. 


Patent    Amendmeot. 

A  motion  to  amend  tiie  specification  of  Letters  Patent  No.  142  934, 
granted  to  G.  H.  Jones  and  the  Alloy  Welding  Processes,  Ltd.,  was 
allowed  on  Nov.  29  by  Mr.  Justice  Sargant,  with  leave  to  apply. 

Mr.  R.  Stafford  Cripps,  in  support  of  the  motion,  said  that  the 
proposed  rectification  related  to  the  striking  out  of  certain  para- 
graphs of  the  specification.  The  patent  was  for  improvements 
relating  to  the  manufacture  of  electrodes  for  soldering  and  depositing 
metals  by  the  electric  arc,  which  are  manufactured  of  metal  wire  or 
rod  covered  with  a  slag-forming  material.  It  was  proposed  to  add 
to  the  slag-forming  material  a  suitable  chemical  substance  in  order 
to  produce  a  compound  of  the  nature  of  cement,  which  sets  hard 
on  drying;  but  in  covering  the  wire  or  rods  by  an  extruding  process 
the  cement  gradually  sets  in  the  extruding  machine,  and  renders  the 
extrusion  thereof  difficult.  According  to  the  invention,  one  of  the 
materials  or  substances,  which  acts  with  the  other  or  others  to  form 
the  cement,  is  withheld  from  the  fluid  composite,  and  is  applied  by 
itself  to  the  metal  wire  or  rod,  and  may  be  allowed  to  dry  thereon, 
so  that  the  prepared  wires  or  rods  may  be  stored  ready  to  receive  the 
covering  of  fluid  compound  as  required.  When  the  compound  is 
applied  to  the  prepared  wires  or  rods  chemical  action  commences 
and  priX'eeds  gradually  to  set  the  compound. 

Mr.  J.  Hunter  Gray,  K.C.  (for  the  Quasi-Arc  Company.  Ltd.), 
raised  no  objection,  as  no  additions  were  made  to  the  specification 
by  the  rectification. 

A   Traosformer    Oil    Contract. 

Last  week  Mr.  Justice  Rowlatt  heard  an  interesting  action  by 
R.  0.  Weener  &  Company  against  James  B.  Berry's  Sons  Company 
for  the  recovery  of  damages  for  a  breach  of  contract  relating  to  the 
sale  of  transformer  oil.  It  appeared  that  in  November,  1920,  a 
contract  was  made  for  the  sale  of  800  barrels  of  oil,  and  plaintifis 
accepted  delivery  of  200  drums  of  oil,  but  refused  to  accept  a 
further  600  drums.  Damages  were  claimed  because  the  oil  was 
delivered  in  drums  and  not  in  barrels,  this  being  alleged  to  be  a 
breach  of  description  of  the  goods  under  the  contract,  and  the 
damage  was  put  at  £380.  Defendants,  an  American  company, 
pleaded  that  the  word  "  barrel"  meant  "  drum,"  and  that  plaintiffs 
knew  Americans  used  the  word  "  barrel  "  when  drujn  was  meant. 
They  further  pleaded  that  the  word  "  barrel  "  was  not  a  word  of 
description,  but  only  of  quantity. 

A  good  deal  of  technical  evidence  was  given  on  both  sides,  and 
this  went  to  show  tiiat  it  was  the  practice  of  transformer  manu- 
facturers not  to  accept  oil  except  in  steel  barrels.  Wooden  barrels 
were  unsuitable  for  transporting  transformer  oil,  as  it  became 
affected  by  moisture. 

Ultimately  Mr.  Justice  Rowlatt  came  to  the  conclusion  that  the 
word  "  barrel  "  meant  a  wooden  barrel;  that  it  had  not  been  made 
out  that  a  little  moisture  getting  into  the  oil  would  not  make  it 
answer  to  the  d<#?ription  "  transformer  oil."  An  overwhelming  case 
would  have  to  be  made  out  before  he  could  say  that  in  that  parti- 
cular case,  with  that  particular  commodity,  the  words  had  anything 
but  their  natural  meaning.  From  all  the  facts,  and  having  regard 
to  the  falling  market,  he  was  unable  to  say  that  plaintiffs  had 
suffered  any  damage,  nor  could  they  claim  loss  of  profits.  He  gave 
judgment  for  plaintiffs  on  their  claim  for  Is.,  without  costs,  and 
defendants'  counter-claim  for  damages  for  breach  of  contract  was 
dismissed  without  costs. 

Electiic   Light   Accounts. 

At  Brentford  County  Court  the  Teddington  and  Twickenham 
Electricity  Supply  Company  recently  sued  Gilks  &  PuUen  for 
£7  16s.  for  electric  current  and  nine  and  a-half  quarters'  rent 
of  meters  and  wires,  between  March,  1919,  and  September,  1921. 

Plaintiffs'  solicitor  said  that  the  matter  had  been  in  abej'ance  for 
a  long  time  because  it  w-as  not  known  that  the  current  was  being 
used.  Some  time  ago  the  current  was  disconnected  on  the  premises 
changing  hands.  Latterly,  on  a  man  going  to  see  to  fittings  in 
another  part  of  the  building,  he  came  across  some  switches  which 
turned  on  a  light  in  defendants'  shop,  and  investigation  showed  that 
the  disconnected  current  had  been  connected  again.  Evidence  was 
given  that  in  March,  1919,  the  fuses  were  withdrawn.  "The  last 
record  of  current  being  used  was  March,  1919,  and  plaintiffs  had 
charged  defendants  wit^i  its  use  since  that  date. 

Mr.  GiLKES,  one  of  the  defendant  firm,  said  that  when  they  took 
the  premises  in  March.  1919.  they  used  oil  for  lighting  until  Septem- 
ber. 1920.  He  applied  to  have  the  current  put  on  and  was  sent  a 
form,  which  was  so  drastic  that  he  would  not  sign  it.  Then  later 
plaintiffs  wanted  to  run  a  cable  through  his  premises  and  offered 
to  connect  him  up  free.  He  referred  them  to  the  agents,  but  next 
morning  he  found  plaintiffs'  men  at  work,  and  he  was  t(Jld  that  all 
he  had  to  do  was  to  touch  a  button  and  have  light.  Since  then  he 
had  used  one  light,  and  he  was  willing  to  pay  for  what  he  had 
used.     He  used  tlie  light  about  twenty  hours  a  week. 

Other  w^tnesse6  were  called  for  the  defence,  and  His  Honour  held 
that  there  was  no  light  used  until  October,  and  found  for  the  plain- 
tiffs for  £4  ICte. 

The  same  company  also  sued  Mr.  C.  L.  Smith  for  £8  10s.  9d. 
current  and  rent  of  meters  at  premises  in  Richmond-road.  Defen- 
dant gave  up  possession  in  February,  1921,  and  the  current  was  dis- 
connected. The  account  was  sent  to  defendant,  but  he  was  lost 
sight  of,  and  had  only  recently  been  traced.  Credit  had  been  given 
him  for  £5  paid  down  when  the  current  was  connected.  The  defence 
was  that  the  agreement  was  made  by  defendant  on  behalf  of  the  Ota 
Motor  Company,  and  His  Honour  adjourned  the  case  for  plaintiffs 
to  look  into  the  point. 
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Private   Bill   Notices. 

The  following  is  a  list  of  the  private  bills  relating  to  electricity 
supply  and  electric  traction  schemes  which  are  being  promoted  in 
the  ensuing  session  of  Parliament.  On  this  occasion  there  are  no 
Provisional  Electric  Lighting  Orders,  and  the  year's  total  is 
therefore  below  the  average.  A  summary  of  the  chief  powers  sought 
is  also  included. 

Electricity   Supply   Proposals. 

It  is  proposed  to  bring  in  a  Bill  to  give  effect  to  any  scheme  which 
the  Electricity  Commissioners  may  approve  or  formulate  for  the 
whole  or  any  part  of  the  Lontion  and  Home  Counties  Electricity 
District,  or  any  scheme  establishing  a  joint  electrical  authority  for 
the  district,  to  lease  to  the  authority  any  buildings,  works,  or 
machinery  forming  part  of  the  undertaking  of  any  of  the  com- 
panies named  in  the  first  schedule  to  the  London  Electric  Supply 
Act,  1908,  and  in  the  schedule  to  the  London  Electric  Supply  Act, 
1910 ;  to  authorise  formation  of  sinking  fund  by  the  authority  and 
the  application  of  it  towards  purchase  of  any  property  so  trans- 
ferred, and  to  authorise  a  lease  to  the  authority  of  the  wiiole  under- 
taking of  the  Central  Electric  Supply  Company ;  to  enable  the 
authority  to  create  and  issue  stock  and  bonds  and  to  borrow  on 
mortgage,  &c.,  and  to  allow  the  payment  of  interest  out  of  capital; 
to  suspend  payments  to  sinking  funds,  &c.  ;  to  authorise  any  under- 
taker or  local  authority  within  the  area  to  lend  money  to  and 
subscribe  for  securities  of,  or  to  give  other  financial  assistance  to  the 
authority  ;  to  make  agreements  for  execution  of  works  or  perform- 
ance of  duties  in  relation  to  the  supply  of  electricity  on  behalf  of 
the  authority:  to  make  provision  as  to  the  prices  to  be  charged  by 
the  authority  or  any  undertaker ;  to  make  further  provision  as  to 
the  supply  of  electricity  by  the  authority  or  any  of  the  London 
companies,  or  other  undertaker  to  any  railway,  tramway,  dock, 
canal  or  navigation ;  to  amend  or  repeal  all  or  any  provisions  of 
the  London  Electric  Supply  Acts,  1908  and  1910 ;  to  amend  or 
repeal  the  provisions  of  Sees.  2  and  3  of  the  Electi'ic  Lighting  Act 
of  1888,  and  to  empower  the  Commissioners  to  vary  the  date  at 
which  any  undertaking  is  purchasable,  &c. 

The  North  Methopolit.\n  Electric  Power  Supply  Company  and 
the  North  Metropolitan  Electric.\l  Power  Distribution  Company 
seek  power  to  revise  and  alter  from  time  to  time  the  prices  and 
methods  of  charging  for  electricity  supply ;  to  provide  for  the 
separate  metering  of  energy  supplied  and  used  for  lighting;  to  pro- 
vide for  the  transfer  to  and  vesting  in  the  Power  Company  of  the 
undertakings  and  powers  of  the  Distribution  Company,  and  to  liqui- 
date the  Distribution  Company  ;  to  increase  the  borrowing  powers 
of  the  Power  Company,  to  issue  short-term  notes,  &c.  ;  to  authorise 
Company  to  make  one  annual  statement  of  accounts  ;  to  take  supplies 
of  electricity  in  bulk  from  the  Metropolitan  and  L.  &  N.W.  Kail- 
way  Companies ;  and  to  repeal  any  provisions  restricting  Company 
from  supplying  within  the  County  of  London  electrical  energy  sup- 
plied to  the  Company  outside  the  county  to  the  said  Railway  Com- 
panies ;  to  make  provision  for  expense  of  re-connecting  discontinued 
supplies ;   to   introduce   profit-sharing   schemes,    &c. 

In  the  Bill  of  the  SouiH  Wales  Electrical  Power  Distribution 
Company,  power  is  sought  to  reduce  the  ordinary  capital  by  the 
cancellation  of  lost  capital,  and  for  the  conversion  of  the  ordinary 
and  preference  shares  into  stock ;  to  amend  the  Company's  1900  Act 
in  regard  to  the  price  of  electricity  and  the  dividends  payable;  to 
supply  and  distribr.tc  electricity  in  the  parish  of  Bettws,  in  St. 
Mellons  Rural  District;  to  empower  Councils  in  Company's  aiea  to 
enter  into  agreements  with  the  Company,  &c. 

The  Yorkshire  Electric  Power  Company  seeks  authority  to 
sub-divide  the  ordinary  and  preference  capital  into  £1  shares  ;  to 
make  further  provision  in  regard  to  the  payment  of  dividends  ;  to 
authorise  payment  of  interim  dividends,  the  holding  of  general 
meetings  annually,   &c. 

In  the  Ne.\th  Corporation  Bill  for  the  extension  of  the  Borough 
boundaries,  powers  are  sought  to  supply  electricity  in  the  added 
areas,  and  to  transfer  thu  electricity  undertaking  and  rights  of  Neath 
Rural  Council ;  to  take  electricity  in  bulk  from  the  South  Wales 
Electrical  Power  Distribution  Company ;  to  alter  method  of  charging 
for  electricity,  to  refuse  supply  in  certain  cases,  &c. 

Worthing  Corporation  desires  to  extend  the  supply  area  to  the 
parish  of  Durrington ;  to  construct  sub-stations,  to  "lay  mains  in 
streets  not  dedicated  to  public  use ;  to  supply  electricity  in  bulk 
within  or  outside  present  limits  of  supply ;  to  attach  brackets  to 
buildings ;  to  provide,  sell,  and  let  for  hire  electric  motors,  fittings, 
and  apparatus  ;  to  refuse  supply  to  persons  in  debt  for  other  pre- 
mises ;  to  grant  discounts  ;  to  make  provision  for  stand-by  supply,  &c. 

Tramway   and   Electricity   Schemes. 

In  the  Bill  of  Blackburn  Corporation  for  the  extension  of  the 
Borough,  power  is  sought  to  extend  the  area  of  electricity  supply 
to  Rishton,  Ramsgreave  and  Livesey  ;  to  authorise  the  construction 
of  three  additional  tramway  routes ;  to  provide  and  work  motor- 
omnibuses  within  and  beyond  Borough ;  to  authorise  the  use  of 
trailer  cars  on  tramways  ;  to  provide  waiting-rooms  and  barriers  for 
regulating  entry  of  passengers  into  tramcars  and  omnibuses;  to 
enforce  the  queue  system  ;  to  increase  the  maximum  prices  for  the 
supply  of  electricity,  and  to  provide  for  the  revision  of  prices  and 
methods  of  charging  from  time  to  time;  to  authori-,e  the  cutting- 
off  of  supply  where  supply  is  used  contrary  to  agreement;  to  supply 
electricity  in  bulk  both  within  and  beyond  the  Borough;  to  provide 
for  suspension  of  sinking  fund  payments  in  respect  of  moneys  bor- 
rowed for  Whitebirk  electricity  generating  station,  and  the  mains 
from  that  station  to  Jubilee-street  station ;  to  authorise  use  of  any 
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sinking  fund  instead  of  borrowing ;  to  make  provision  as  to  rate  at 
which  the  accumulation  of  the  annual  payments  to  any  sinking  fund 
may  be  reckoned ;  to  alter  dates  for  making  up  annual  accounts,  &c. 

In  the  omnibus  Bill  of  Bolton  Corporation,  power  is  sought  to 
construct  seven  specified  lengths  of  tramway,  and  to  carry  out 
various  works  in  connection  with  the  tramway  undertaking ;  to 
suspend  service  of  cars  when  deemed  expedient ;  to  increase  maxi- 
mum tolls  and  fares  ;  to  provide  and  run  motor-omnibuses ;  to  intro- 
duce special  services  of  cars,  &c.  ;  to  lay  mains  in  private  streets  ; 
to  make  provision  for  the  reconnection  of  electric  lines  which  have 
been  disconnected  owing  to  default  of  consumers ;  to  construct 
under  any  street  sub-stations,  transforming  stations,  &c.  ;  to 
authorise  discontinuance  of  supply  where  electrical  energy  is  not 
consumed  in  accordance  with  terms  of  agreement ;  to  make  pro- 
vision with  reference  to  erroneous  meters ;  to  fix  standby  charges  ; 
to  form  a  special  fund  for  renewals,  repairs,  and  depreciation,  and 
to  provide  working  capital,  &c. 

Swansea  Corporation  seeks  to  extend  the  borough  boundaries 
and  to  supply  electricity  in  the  added  area ;  to  make  Corporation  the 
purchasing  authority  for  tramways :  to  authorise  minimum  pay- 
ments for  stand-by  supply  ;  to  authorise  the  cutting  off  of  supply  to  a 
consumer  who  uses  electricity  contrary  to  terms  of  agreement ;  to 
provide  penalties  upon  persons  hindering  officers  of  Corporation  in 
the  exercise  of  powers  of  entry,  and  to  authorise  the  enti-y  upon 
unoccupied  premises  ;  to  require  payment  of  expense  of  reconnecting 
a  supply  after  disconnection,  and  to  prescribe  the  nature  and 
materials  of  wires,  apparatus  and  fittings  in  any  building  or  pre- 
mises supplied  with  electricity. 

Doncaster  Corpop.ation  desires  power  to  provide  and  work  motor- 
omnibuses  on  six  routes,  to  run  a  special  service  of  cars  on  the  light 
railways,  to  erect  shelters  and  barriers,  and  to  enforce  the  queue 
system;  to  empower  Minister  of  Transport  to  revise  maximum  prices 
for  electricity  supply,  or  to  vary  method  of  charging  therefor,  &c.  ; 
to  use  any  sinking  fund  instead  of  borrowing,  to  authorise  formation 
of  reserve  funds  and  funds  for  working  capital,  &c. 

Traction    Bills,    &c. 

The  Bill  of  the  Metropolitan  Railway  Company  contains 
authority  to  guarantee  or  subscribe  towards  loss  on  the  British 
Empire  Exhibition,  to  enable  a  person  holding  office  under  the 
Company  to  become  a  director,  &c. 

Authority  is  sought  to  incorporate  a  company  to  construct  a 
wharf,  quay,  or  landing  stage,  partly  on  the  northern  bank  of  the 
river  Thames,  and  partly  on  the  bed  or  shore  of  that  river,  in  the 
parish  of  Canvey  Island  ;  to  construct  four  short  lengths  of  electric 
or  steam  railway  ;  to  construct  electric  generating  stations,  &c. 

The  Nottingham  &  Derbyshire  Tramways  Company  proposes  to 
construct  additional  tramways  in  Heanor,  to  increase  fares  on  exist- 
ing lines,  to  run  special  and  through  cars  ;  to  alter  gauge  of  tram- 
ways in  Ilkeston  from  3  ft.  6in.  to  the  standard;  to  erect  waiting- 
rooms,  to  increase  capital,  &c. 

The  London  County  Council  Bill  confers  authority  to  con- 
struct two  short  lengths  of  tramway  from  the  Seven  Sisters-road  to 
Stamford  Hill,  to  reconstruct  part  of  the  existing  tramway  in 
Amhurst  Park  ;  to  provide  and  maintain  trolley  vehicles  on  route 
from  the  West  Norwood  tramway  terminus  to  Lee  Green,  &c. 

Northampton  Corporation  seeks  power  to  provide  and  maintain 
omnibus  services ;  to  run  a  special  service  of  tramcars,  trolley 
vehicles  and  omnibuses,  to  seit  apart  special  cars  for  special 
occasions;  to  erect  v.'aiting-rooms  and  barriers  for  regulating  traffic, 
to  enforce  the  queue  sjstem,  &c. 

Birjiingiiam  Corporation  desires  to  obtain  sanction  to  the  use 
of  trolley  vehicles  along  certain  routes,  to  exclude  operation  of  the 
Locomotives  on  Highways  Act,  the  Locomotive  and  Motor-car  Acts: 
to  authorise  applications  to  Minister  of  Transport  for  use  of  trolley 
vehicles  on  other  routes,  &c.  ;  to  erect  cloak-rooms  and  barriers, 
to  run  a  special  service  of  cars,  &c. 

In  a  Bill  promoted  by  the  Btrmingham  and  District  Power  & 
Traction,  the  South  Staffordshire  Tramw.\ys  (Lessee),  the 
Dudley,  Stourbridge,  &  District  Electric  Traction,  the  Wolver- 
h.\mpton  &  District  Electric  Tramways  and  the  British  Electru: 
Traction  Companies,  power  is  sought  to  postpone  the  dates  for  the 
compulsory  purchase  of  the  tramway  and  light  railway  undertakings 
of  the  companies,  and  to  extend  the  terms  of  leases:  to  prohibit  the 
compulsory  purchase  of  the  undertakings  of  some  of  the  companies 
unless  all  are  so  purchased ;  to  revise  maximum  tolls  and  fares,  &c. 

The  Trafford  Park  Company  seek  powers  to  provide  and  main- 
tain trolley  vehicles  along  eight  specified  routes,  and  to  authorise 
the  Ministry  of  Transport  to  issue  Orders  for  their  use  on  other 
routes ;  to  attach  brackets  and  wires  to  buildings  ;  to  manufacture, 
purchase  and  hire  trolley  vehicles  ;  to  exempt  trolley  vehicles  from 
being  classed  as  locomotives  or  motor-cars  ;  to  empow-er  company, 
in  case  of  neglect  or  failure  on  the  part  of  Stretford  Urban  Council 
to  supply  electrical  energy  on  demand,  to  enter  into  an  agreement 
with  Manchester  Corporation  for  such  suppl.y,  &c. 

Bristol  Corporation  are  promoting  two  Bills.  The  first  is  for 
an  extension  of  time  for  the  compulsory  purchase  of  lands  and  for 
completing  the  purchase  of  the  tramway  undertaking  of  the 
Bristol  Tramways  &  Carriage  Company.  The  second  seeks  powers 
to  construct  three  lengths  of  tramway  in  the  neighbourhood  of  the 
Docks,  to  work  or  lease  the  lines;  to  use  trailer  cars;  to  authorise 
use  of  trolley  vehicles,  to  carry  goods,  animals  and  parcels ;  to 
provide  shelters  and  waiting-rooms,  to  enforce  the  queue  system,  &c. 

In  the  Bill  of  the  London,  Brighton  &  South  Coast'  Railway, 
authority  is  sought  to  raise  additional  money  by  borrowing  or  the 
issue  of  debenture  stock  for  the  general  purposes  of  the  Company's 
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undertaking,  including  Ihe  equipment  of  the  railways  for  electric 
traction. 

KiNGSTON-upON-Huix  Corporation  desires  to  construct  and  work 
two  additional  lengths  of  tramway. 

The  lIoREC.vJtBE  Corporation  Bill  confers  power  to  construct  a  new 
tramway,  and  to  reconstruct  and  adapt  existing  tramways  for  electric 
or  traction,  &c. 

There  is  only  one  application  for  a  Tramway  Provisional  Order, 
viz.,  by  the  LrvERPOOl.  Corporation,  which  seeks  power  to  construct 
new  tramways. 

Scottish   Provisional    Orders. 

Aberdeen  Corporation  desires  to  obtain  sanction  for  the  construc- 
tion of  new  tramways  and  tramroads,  to  revive  powers  granted  by 
the  Corporation  Order  of  1915,  to  run  motor  omnibuses  outside 
city,  &c. 

in  the  Glasuow  Provisional  Order  authority  is  sought  for  the 
construction  of  seven  lengths  of  tramway  and  three  tramroads,  to 
use  trailer  cars,  to  provide  and  run  motor  omnibuses,  to  enforce 
queue  system,  &c. 

Ayr  Corporation  is  applying  for  authority  to  erect  hydro-electric 
works  at  Loch  Doon.  to  extend  the  area  of  electricity  supply,  to  pay 
interest  out  of  capital,  to  increase  maximum  prices  of  electricity,  to 
lay  mains  in  private  streets,  to  discontinue  supply  in  certain  cases, 
to  give  bulk  supply  within  and  beyond  extended  area,  &c.  ;  also  to 
double  portion  of  existing  tramways,  to  increase  fares,  to  run  motor 
omnibuses,  &c. 

A  Provisional  Order  is  being  promoted  to  incorporate  the 
Grampian  Electric  Supply  Cosipany  for  the  construction  of  hydro- 
electric works  to  utilise  the  water  powers  of  the  River  Tummel, 
Lochs  Rannoch  and  Ericht,  &c.,  in  the  counties  of  Perth  and  Inver- 
ness ;  to  supply  electricity  in  the  counties  of  Perth,  Kinross  and 
Forfar,  and  parts  of  Stirling,  Argj-U  and  Inverness,  to  enter  into 
agreements  for  bulk  supply,  to  manufacture,  sell  and  let  for  hire 
electrical  machinery  and  apparatus,  to  apply  for  Special  Orders,  &e. 

Special   Orders. 

A  number  of  applications  aj-e  being  made  to  the  Electricity 
Commissioners  for  amendments  of  existing  Provisional  Orders,  so 
as  to  authorise  the  revision  of  the  maximum  prices.  Among  recent 
applications  of  this  character  are  the  following  :— 

Urban  Electric  Supply  Company. — To  amend  the  Berwick-on- 
Tweed  Order  (1900),  lUogan  Order  (1905),  Redruth  (1900).  Dart- 
mouth (1900),  Kingswear  (1913),  Godalming  (1896),  and  Glossop 
Order  (1899). 

Isle  of  Wight  Electric  Light  &  Power  Cojipany. — Ventnor 
Order  (1897),  Sandown  and  Shanklin  Order  (1899),  Newport  (1899). 
Bonchurch  (^1900),  East  Cowes  (1901),  Cowes  (1902),  and  Carisbrooke 
and  Northwood  (1903). 

Edmundson's  ELECTRicrry  Corporation. — Cromer  Order  (1899) 
and  Torquay  (1897). 

Aldeeley"  &  WiLsiSLOw  Electric  Supply  Cojipany. — Alderlev 
Edge  Order  (1895)  and  Wilmslow  (1903). 

Lymtngton  Electric  Light  &  Power  Cojipany. — Lymington 
Order  (1899). 

North  of  Scotland  Electric  Light  &  Power  Cojipany,  Ltd. — 
Brechin  and  Montrose  Orders  of  1898. 

Scarborough  Electric  Supply  Company. — Scarborough  Order 
(1891).  • 

The  Electricity  Commissioners  have  submitted  to  the  Minister  of 
Transport  for  confirmation  a  Special  Order  granted  to  Electrical 
Distribltion  of  Yorkshire,  Ltd.,  amending  the  following  Electric 
Lighting  Orders  by  increasing  the  maximimi  prices  which  may  be 
charged  for  the  supplv  of  electricity  : — Selbv  and  District  (1915), 
Stanlev  (1915),  Featherstone  (1917),  Garforth  (1917),  Horbury  (1917). 
Otley  (1917),  Penistone  (1917),  and  Rawdon  (1917). 

In  addition  to  the  above,  the  Strathcli-de  Electricity  Supply 
Company  has  applied  for  two  new  Special  Orders,  to  authorise  the 
distribution  of  electricity  in  the  burgh  of  Johnstone  and  in  the 
burgh  of  Renfrew  and  parts  of  the  parishes  of  Renfrew  and  Paisley 
respectively. 

"Just  Switch  On— That's  All." 

We  have  received  from  the  General  Electric  Company,  Ltd.,  a 
booklet  (No.  H.  2  612)  with  the  title  "  Just  Switch  On— That's 
All,"  which  has  been  produced  for  wide  distribution  among  con- 
sumers of  electricity.  The  primary  object  of  this  booklet  is  to 
arouse  the  interest  of  users  of  electric  light  in  the  possibilities  and 
advantages  of  electricity  for  heating  and  cooking.  A  well-written 
disquisition  on  the  "  All-Electric  "  house,  couched  in  a  simple  and 
interesting  style,  is  followed  b.v  a  brief  description  of  the  most 
generally-used  heating  and  cooking  appliances.  It  contains  useful 
information  on  "  How  to  calculate  the  cost  of  using  electrical 
appliances."  "  How  Electricity  can  be  used  in  the  Home,"  and 
valuable  hints  on  electric  lighting  complete  the  table  of  contents. 
We  think  that  the  booklet  will  prove  very  useful  for  the  purpose 
intended,  but  it  would  be  more  effective  if  the  type  were  somewhat 
larger  and  the  paper  better  in  quality.  The  company  will  supply 
the  booklets  in  quantities  to  supply  authorities,  contractors  and 
dealers.  Page  2  of  the  cover  is  left  blank  for  printing  thereon  (free 
of  charge)  particulars  of  the  local  electricity  supply,  charges,  &c. 
Application  should  be  made  to  Magnet  House,  Kinesway,  London, 
W.C.  2,  or  to  any  of  the  company's  provincial  branches. 


Electric  Traction. 

Salford  tramwav  men  have  agreed  to  run  services  on  Christmais 
Day. 

On  Christmas  Day  all  London  traracars  will  be  worked  to  depots 
by  4  p.m. 

L.C.C.  tramcars  now  rim  between  Aldcrsgate  and  the  West 
India  Docks,  by  way  of  Dalston,  Hackney  and  Burdett-road. 

The  Metropolitan  Railway  is  making  special  arrangements  for 
the  rapid  handling  of  Christmas  parcels  to  all  parts  of  the  United 
Kingdom. 

LrvERPOOL  Corporation  are  making  an  application  to  the  Ministry 
of  Transport  for  a  Provisional-^Order  to  construct  several  new  tram- 
ways in  the  city. 

In  consequence  of  the  more  powerful  motors  installed  on  srane  of 
the  Brighton  tramcars,  the  journeys  on  certain  routes  are  mad©  in 
10  per  cent,  less  time  than  previously. 

Doncaster  Corporation  have  applied  to  the  Minister  of  Transport 
for  authority  to  contract  and  work  a  short  length  of  additional  light 
railway,  and  to  alter  certain  authorised  light  railways. 

Chesterfield  Tramways  Committee  report  that  they  cannot* 
recommend  at  present  the  re-introduction  of  Id.  or  reduced  fares ; 
they  propose,  however,  to  extend  the  hours  of  the  workmen's  cars. 

Birkenhead  Tramwaj's  Committee  has  rescinded  a  resolution 
regarding  the  proposed  expenditure  of  £99  800  for  can'ying  out 
work  on  certain  tramway  routes  to  provide  work  for  the  unemployed. 

The  Central  London  Railway  are  now  running  additional  through 
trains  between  Ealing  Broadway  and  Liverpool-street  during  the 
morning  and  evening  rush  houre,  and  on  Satuidays  between 
12.16  p.m.  and  2.15  p.m.  from  Liverpool-street. 

Dudley,  Stourbridge  &  District  Electric  Traction  Comp.\ny 
state  that  until  there  is  a  sufficient  reduction  in  wages  to  affect 
appreciably  the  running  costs,  they  are  unable  to  consider  a  reduc- 
tion in  the  tramway  fai-es  or  a  revision  of  the  stages. 

Newcastle  Trades  Council  have  passed  a  resolution  strongly 
supporting  the  tramway  men  in  their  endeavour  to  withstand  the 
suggested  extension  of  their  working  hours,  and  protesting  against 
the  action  of  the  Tramways  Committee  in  trying  to  extend  the 
hours,  in  view  of  the  unemployment  in  the  city. 

The  Council  of  the  Association  of  Municipal  Corporations  have 
decided  to  take  steps  to  secure  legislation  to  regulate  traffic  and 
to  provide  that  when  a  tramcar  is  standing  at  a  recognised  stopping- 
place  every  vehicle  intending  to  pass  on  the  left  or  near  side  shsill 
draw  up  immediately  before  arriving  at  the  stopping-place  until  the 
roadway  is  clear  of  passengers. 

The  trackless  'buses  at  Keighley  are  to  be  replaced  on  certain 
routes  by  motor-'buses.  Since  their  introduction  in  1913  the  track- 
less 'buses  have  never  really  been  a  success.  It  will  be  remembered 
that  a  short  time  ago,  as  an  experiment,  one  of  the  present  'buses 
was  reconstructed  on  the  front-drive  principle,  but  though  a  better 
service  was  obtained,  the  difficulty  was  not  solved. 

In  his  annual  report  the  Willesden  engineer  and  surveyor  (Mr.  F. 
Wilkinson)  states  that  the  Orwell  electric  vehicles  used  for  refuse 
collection  are  as  reliable  as  any  other  form  of  mechanical  transport. 
The  fourteen  refuse  vehicles  worked  a  total  of  4  146  vehicle  daj's, 
and  the  working  time  lost  was  only  99|  hours  (12^  days),  or  less 
than  one  day  per  vehicle  per  year,  hard  to  equal  by  any  other  form 
of  transport.  The  average  mileage  per  day  per  vehicle  was  123,  the 
current  consumption  1  250  units,  and  the  tons  carried  611. 

The  widening  of  the  road  from  Anniesland  Cross  to  Scotstoun- 
hill  Railway  Station,  undertaken  by  the  Glasgow  Corporation 
Statute  Labour  Committee,  is  now  nearly  completed,  and  tne  Sub- 
committee on  Tramway  Extensions  intend  to  proceed  at  once  with 
the  extension  of  the  city  tramway  system  along  the  new  thorough- 
fare. Tbey  recommend  the  adoption  of  the  roadside  standard 
system.  In  connection  with  the  tramway  extensions  to  Milngavie 
and  Coatbridge,  the  Tramways  Committee  recommend  that  work 
should  be  begun  at  the  ends  furthest  from  the  city,  as  well  as  on  the 
city  Ride. 

Obituary. 

The  death  has  taken  place  of  Mr.  William  Britton  Goodjian,  for 
sixteen  years  electrical  engineer  at  Shernfold  Park,  Frant,  near 
Tunbridge  Wells. 

The  Right  Hon.  F.  HuTH  Jackson,  a  director  of  the  Eastern 
Telegi'aph  Company  and  the  South-Weetern  Railway  Company,  died 
on  Saturday,  aged  fifty-eight. 

We  regret  to  announce  the  death  on  Sunday,  at  the  age  of  fifty- 
three  years,  of  Jlr.  Frank  Worrall,  siirvej'or  and  electrical 
engineer  to  the  Long  Eaton  Urban  Council. 

We  regret  to  record  the  death  last  week  of  Mr.  Montague  Brown 
MoiTfTAiN,  M.I.E.E.,  at  the  age  of  fifty-eight.  Mr.  Mountain  was 
managing  director  and  secretary  of  Mountain  &  Gibson,  Ltd.,  from 
1905  to  1910,  and  prior  to  1905  was  engaged  with  the  British 
Westinghouse  Company  at  Manchester.  After  Uie  liquidation  of 
Mountain  &  Gibson,  Ltd.,  in  1910,  the  business  was  taken  up  by  the 
■^I.  &  G.  Truck  and  Engineering  Company,  Ltd.,  in  which  Mr. 
Mountain  was  also  interested.  Some  time  later  he  owned  the  works 
in  which  the  Wilson  Rolling  Shutter  was  manufactured,  and  since 
the  purchase  of  that  business  by  Mr.  R.  Gill  in  1917  and  until 
recently  Mr.  Mountain  acted  as  technical  adviser  to  the  undertaking. 
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Electricity  Supply. 

The  new  sub-station  at  Heavitree  (Exeter)  is  now  completed. 

St.  Helens  Electricity  Committee  are  applying  for  a  loan  of 
£40  000. 

Lancaster  Town  Council  has  received  sanction  to  borrow  £7  600 
for  extensions  to  the  electricity  works. 

WiLLESDEN  Urban  Council  has  received  sanction  to  borrow  £4  100 
for  the  provision  of  a  rotary  converter  and  switchgear. 

The  North  Metropolitan  Electricity  Company  have  decided  to 
extend  their  supply  cables  to  Cheshunt.  Work  is  to  be  begun  at 
once. 

To  encourage  the  use  of  electricity,  York  City  Council  is  allowing 
tenants  on  the  housing  estate  to  test  electric  flat  irons  and  heating 
apparatus. 

The  official  inauguration  of  the  hydro-electric  plant  at  the  Scar 
House  Reservoir  of  the  Bradford  Corporation  Waterworks  took 
place  on  Wednesday. 

Amesbury  Rural  District  Council  has  granted  permission  to  the 
BuLFORD  Pai'ish  Council  to  have  overhead  poles  and  wires  erected 
for  electric  lighting  purposes. 

Blackpool  Electricity  and  Tramways  Committee  are  applying  for 
sanction  for  the  extension  of  the  mains  outside  the  borough  boundary 
into  the  rural  district  of  Marton. 

A  canvass  is  to  be  made  of  prospective  consumers  of  electricity  at 
Crediton,  with  a  view  to  a  supply  being  obtained  from  the  Exeter 
Corporation  Power  Station  at  Cowley  Bridge. 

At  a  meeting  of  Ferjioy  gas  consumers  and  other  interested  rate- 
payers recently  it  was  decided  to  appoint  a  committee  to  go  into 
the  question  of  lighting  the  town  by  electricity. 

Work  on  the  new  electric  power  station  at  Nechells,  Birmingham, 
is  progressing  rapidly,  and  it  is  hoped  that  the  first  section  of  the 
plant  will  be  brought  into  use  eaidy  m  the  New  Year. 

Darwen  Town  Council  have  forwarded  a  letter  to  the  District 
Joint  Board  of  Employers  and  Staff  Members  (Electricity  Supply 
Section),  protesting  against  the  preponderance  of  electrical 
engineers  on  the  Whitley  Council. 

The  Electricity  Commissioners  notify  that  they  will  hold  an 
inquiry  at  the  Manchester  Town  Hall  on  Thursday,  Jan.  17,  into 
the  scheme  submitted  for  the  organisation  of  the  ELECTRicrry  supply 

IN  THE   SOTJTH-EaST  LANCASmBE  DISTRICT. 

Nelson  Town  Council  are  applying  to  the  Ministry  of  Health  for 
£2  600  for  the  laying  of  electricity  cables.  A  deputation  has  been 
in  London,  urging  the  urgency  of  the  work,  ajid  it  is  expected  that 
permission  will  bo  given  almost  immediately. 

Tamworth  Rural  District  Council  are  applying  to  the  Electricity 
Commissioners  to  include  the  parishes  in  the  Staftordshire  portion  of 
Tamworth  rural  district  in  the  electricity  scheme  of  the  Shropshire, 
Worcestershire  &  Staffordshire  Electric  Power  Company  and  the 
Birmingham  Corporation. 

Barrow  Town  Council  discussed  on  Monday  certain  proposed 
increases  in  their  electricity  charges.  They  were  referred  back,  but 
it  was  stated  that  during  the  six  months  ended  September  last  there 
had  been  a  loss  of  £10  000  on  the  corporation  electricity  undertaking, 
largely  owing  to  the  coal  strike. 

The  Clay  Wheels  Rolling  Mills  Company  is  the  latest  firm  in 
Sheffield  which  has  been  obliged  to  close  down  part  of  its  works 
on  account  of  the  high  prices  charged  for  gas.  Mr.  F.  Lloyd,  the 
managing  director,  states  that  he  is  just  completing  a  new  mill,  and 
has  arranged  to  drive  it  by  electricity. 

BLACKBLTiN  Town  Couiicil,  on  Dec.  1,  appointed  a  special  com- 
mittee to  deal  with  all  matters  arising  in  connection  with  the 
erection  of  the  new  electricity  station,  with  arrangements  governing 
the  land,  with  supplies  to  surrounding  localities,  and  with  all  pro- 
posals to  the  Electricity  Commissioners  for  the  formation  of 
electricity  districts. 

AccRiNGTON  has  not  yet  received  sanction  to  proceed  with  its 
electrical  extensions,  and  there  is  a  danger  that  work  already  done 
at  the  station  may  be  left  in  an  incomplete  state.  The  cost  of  the 
last  extension  was  £79  146.  Provisional  sanction  was  given  to  borrow 
£65  000.  leaving  a  balance  of  £14  146.  in  respect  of  which  another 
application  is  now  necessary.  Sanction  will  also  be  sought  to  borrow 
£2  000  for  noi-mal  cable  extensions. 

Guildford  Town  Council  has  adopted  the  following  scale  of 
charges  for  electricity  as  from  Dec.  31  :  Lighting  up  to  10  units,  per 
quarter  10s.,  the  next  1000  units  per  quarter  lOd.  per  unit,  beyond 
9d.  ;  power  and  heating  up  to  1000  units  per  quarter  4d.,  the  follow- 
ing 3  000  3d.,  beyond  2d.  ;  theatres  and  picture-play  houses,  up  to  100 
units  per  week,  8d.,  after  100  units  5d. 

Scunthorpe  and  Frodingham  Urban  Council  has  decided  to  oppose 
the  scheme  submitted  for  the  North-East  Midlands  Electricity  Dis- 
trict by  the  Sheffield  Corporation.  The  Council  have  already  applied 
for  authority  to  purchase  a  supply  of  electricity  in  bulk  from  John 
Lysaght,  Ltd.,  or  any  other  company,  and  to  distribute  same  within 
their  district. 

Chester  Corporation  intends  to  apply  to  the  Electricity  Com- 
missioners for  a  Special  Order  to  extend  the  area  of  supply  under 
the  Chester  Electric  Lighting  Order,  1890,  to  include  therein  thirty 
odd  parishes  and  townships  in  the  Rural  Districts  of  Chester,  Tarvin, 


Hawarden,  and  Hoole,  and  in  part  of  the  Parish  of  Alford.  On 
Monday  the  Corporation  took  over  control  of  the  electricity  plant 
at  H.M.  Factory,  Queensferry. 

West  Bromwich  Electricity  Committee  recommend  that  as  from 
Dec.  1  the  price  of  current  for  power  purposes  be  reduced  by  12^  per 
cent.,  representing  the  last  increase,  which  took  effect  in  December, 
1920.  They  are  unable  to  recommend  any  further  reduction,  but  as 
an  alternative  propose  to  offer  power  consumers  electricity  at  the 
rate  of  £9  per  kW  demanded,  and  Id.  per  unit,  such  prices  to  be 
subject  to  the  usual  coal  and  labour  clauses. 

The  suggestion  of  Gravesend  Electricity  Committee  that  the 
borough  electrical  engineer  be  asked  to  act  as  consulting  engineer  in 
connection  with  the  proposed  extensions,  his  remuneration  to  be 
considered  on  the  completion  of  tlie  work,  aroused  considerable  dis- 
cussion at  the  last  meeting  of  the  Council,  and  on  the  motion  of 
Councillor  Priestley  the  matter  was  refei-red  back  for  consideration. 
It  was  felt  that  such  an  appointment  should  not  be  made  without 
fixing  the  remuneration. 

A  scheme  for  the  formation  of  a  joint  electrical  authority  of 
twenty  members  for  the  East  Midlands  District  was  approved  by 
Nottingham  Corporation  on  Monday.  The  district  includes  Not- 
tingham, Leicester,  Derby,  Burton-on-Trent,  Mansfield,  Newark,  and 
Long  Eaton.  The  Derbyshire  and  Notts  and  Leicestershire  and 
Warwickshire  Electric  Power  Companies,  and  also  railway  com- 
panies purchasing  current  for  traction,  will  be  accorded  represen- 
tation on  the  joint  authority. 

At  tlie  invitation  of  Denbigh  Town  Council,  Mr.  H.  J.  Jack, 
managing  director  of  the  North  Wales  Power  &  Traction  Company, 
recently  addressed  a  meeting  of  the  Council  and  representatives  of 
the  Councils  of  the  surrounding  districts  on  Denbigh's  scheme — 
which  was  drawn  up  before  the  war  and  has  now  been  revived — for 
the  supply  and  distribution  of  electricity  for  lighting  and  power 
purposes.  The  main  transmission  cable  for  the  district  would  com- 
mence at  Rhuddlan,  pass  through  to  St.  Asaph,  and  on  to  Denbigh 
and  Ruthin.     The  delegaties  are  to  report  to  their  various  Councils. 

To  minimise  the  risk  taken  by  the  Corporation  with  regard  to  the 
plant  for  the  new  generating  station  on  Freeman's  Meadows, 
Leicester,  the  Electricity  Committee  recommended  that  the  English 
Electric  Company,  who  are  the  contractors  for  the  manufacture 
of  the  generating  plant,  should  also  be  made  responsible  for 
the  steam-raising  plant,  for  which  Babcock  &  Wilcox  have 
received  an  order  at  £91  716.  Their  proposal  that  this  firm  should 
be  made  sub-contractors  to  the  English  Electric  Company,  which 
should  receive  a  commission  of  2^  per  cent,  on  the  amount  of  the 
tender  (£2  200)  for  the  added  responsibility  was,  however,  referred 
back  at  the  last  meeting  of  the  Council,  many  members  being 
strongly  against  the  added  expenditure. 

The  new  Runcorn  power  station  of  the  Mersey  Power  Company", 
which  was  referred  to  in  our  last  issue,  has  generating  plant  of 
25  000  kW,  but  there  is  room  for  increasing  this  to  100  000  kW. 
There  are  two  Parsons'  turbo-alternators  of  the  horizontal  tandem 
reaction  type,  and  steam  is  supplied  by  three  Babcock  &  Wilcox 
marine  type  water-tube  boilers.  The  condensing  plant  and  feed 
pumps  are  by  G.  &  J.  Weir,  and  the  ash  plant  is  by  Ed.  Bennies 
&  Company.  Three-phase  current  at  440  V  will  be  supplied  for 
power,  and  single-phase  at  250  V  for  lighting.  To  EUesmere  Port 
current  is  transmitted  at  33  000  V,  and  the  voltage  is  raised  from 
6  500  V  by  two  banks  of  six  Metropolitan-Vickers  transformers  of 
1 675  kVA  each.  The  transmission  cables  were  supplied  by  the 
British  Insulated  &  Helsby  Cables. 

A  meeting  of  professional  and  business  men  was  held  at  Teign- 
MOUTH  recently  to  consider  the  formation  of  an  electric  light  com- 
pany. Mr.  A.  P.  Dell  said  it  was  proposed  to  form  a  company  with 
a  capital  of  £10  000,  in  ordinary  shares  of  £1  each.  The  committee 
thought  it  was  desirable  to  lay  mains  in  about  one- and  a  fifth  miles 
of  street.  The  total  expenditure  was  estimated  at  £9  000,  and  the 
revenue  from  the  promises  received  £4  500.  If  they  could  not  get 
£5  000  it  would  be  better  to  abandon  the  scheme.  Dr.  Purves  and 
his  friends  had  offered  to  put  £1  000  into  the  concern,  so  that  only 
£2  600  had  been  promised  in  Teignmouth.  The  committee  had 
decided  there  should  be  seven  directors,  whose  holding  should  be 
£100  each,  and  that  they  should  receive  £25  a  year  for  their  services. 
Nine  thousand  pounds  was  the  minimum  sum  with  which  to  make  a 
start,  and  they  had  decided  not  to  go  on  until  the  money  was  forth- 
coming. It  was  decided  to  call  a  meeting  of  shareholders  and 
intending  shareholders  to  decide  whether  they  shall  go  forward  with 
the  scheme  or  not. 

Dundee  Electricity  Committee  have  felt  that  since  the  general 
adoption,  as  an  alternative  charge,  of  the  two-part  tariff  for  the 
supply  of  electricity  for  all  purposes  to  houses,  viz.,  a  fixed  sum 
per  quarter  based  on  the  area  of  the  house  plus  |d.  per  unit  for 
all  electricity  used,  there  has  been  no  attempt  to  take  advantage  of 
it.  In  order,  therefore,  to  encourage  the  use  of  electricity  by 
lessening  the  present  heavy  cost  of  installation,  they  have  fitted  up 
a  seven-roomed  house  employing  a  method  of  surface  wiring.  Among 
the  chief  advantages  claimed  for  this  method  of  wiring  are  that 
expensive  ceiling  fittings  or  electroliers  are  unnecessary,  and  that 
a  complete  installation  for  lighting,  heating,  and  cooking  can  be 
carried  out  quickly  and  expeditiously  in  houses  at  present  using 
other  methods  without  a  great  deal  of  preliminary  work,  and  much 
more  cheaply  than  any  other  system.  It  is  also  claimed  that  the 
present  elaborate  system  of  switching  and  fittings  is  done  away 
with.  In  explaining  the  system  to  the  Council,  Major  Richardson, 
the  engineer,  said  that  it  was  already  very  popular,  and  they 
wanted  to  make  it  universal. 
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Telegraph   and   Telephone   Notes. 

Direct  telegraphic  communication  has  been  est-ablished  between 
the  Central  Telegraph  Office  in  London  and  Amsteivdam. 

On  account  of  the  severe  frost  on  the  Continent  on  Nov.  30,  no 
communication  at  all  was  possible  with  Brussels,  and  only  very 
restricted  communication  was  obtainable  with  Pauis<  Almost  the 
same  conditions  prevailed  on  the  following  day  also. 

The  Melbourne  correspondent  of  the  "  Times  "  states,  with  refer- 
ence to  the  DtrpLicAiioN  or  tjie  Pacific  Cable,  that  Sir  Joseph  Cook, 
High  Commissioner  of  the  Commonwealth,  will  act  on  the  Cable 
Board,  and  will  be  authorised  in  support  the  scheme. 

In  recognition  of  the  hospitality  shown  by  the  Amir  of 
Afghanistan  towards  Sir  Henry  Dobbe'  Mis-sion,  the  British 
Government  in  India  will  present  the  Afghan  Government  with 
sufficient  telegraph  material  to  link  up  the  460  miles  separating  Kabul 
from  the  Indian  telegraph  extension  at  Herat,  via  Kandahar. 

The  Postmaster-General  announces  that  the  telegraph  rate  of 
5Jd.  a  word  has  been  reduced  to  4^d.  for  Esthonia,  4d.  for  Latvia, 
and  3^d.  for  Lithuania.  The  rate  to  Russia  is  5^d.  a  word,  both 
by  the  Government-owned  Anglo-Russian  cable  and  by  the  Great 
Xorthern  Telegraph  routes  rm  Finland  and  xna  Latvia.  Telegrams 
for  Russia  by  any  route  are  still  only  accepted  at  the  senders'  risk. 

Mr.  T.  A.  Bates,  the  new  district  manager  of  telephones  in  Leeds, 
■was  present  last  week  at  the  monthly  meeting  of  the  Council  of  the 
Leeds  Chamber  of  Commerce,  when  t^elephone  grievances  were  dis- 
cussed. It  was  generally  acknowledged  that  the  automatic  telephones 
■were  very  successful,  but  great  dissatisfaction  was  expressed  regard- 
ing the  Headingly,  Roundh.iy,  and  Chapeltown  exchanges.  It  is  hoped 
in  course  of  time  to  make  the  -whole  system  automatic,  but  in  the 
me^antimo  Jlr.  Bates  has  promised  to  try  to  effect  an  improvement 
in  the  exchanges  complained  of. 

The  "  John  W.  Mackay."  a  telegraph  cable  repairing  steamer, 
which  is  being  constructed  by  Swan,  Hitnter  &  Wigham  Richard- 
son, Ltd..  for  the  Commercial  Cable  Company,  of  New  York,  -was 
launched  from  the  Neptune  Shipyard,  Walker,  Ne^svcastle-on-Tyne, 
last  week.  The  vessel  is  propelled  by  tw-in-srrew  ,steam  engines, 
which,  together  -with  the  boilers,  are  being  constructed  at  the 
Neptune  Works  of  the  company.  She  is  360  ft.  long  by  48  ft.  beam 
by  35  ft.  in  depth.  Her  overhanging  bow  carries  three  cable 
sheaves,  whilst  a  stern  sheave  is  fitted  aft.  The  cable  will  be 
carried  in  four  cable  tanks  placed  forward  of  the  machinery,  which 
have  altogether  a  coiling  capacity  of  over  50  000  cub.  ft.  The 
machinery  required  for  working  the  cables,  including  picking-up 
and  paying-out  gears,  electric  turning-over  gear,  Lucas  dynamo- 
meters, and  a  Lucas  patent  sounding  machine,  are  supplied  by  the 
Telegraph  Contruction  &  Maintenance  Comp,any,  Ltd.  The  pro- 
pelling machinery  will  consist  of  twin-screw  triple-expansion 
engines,  supplied  with  steam  by  three  boilers,  working  under 
Howden's  system  of  forced  draught,  and  fitted  to  burn  oil  fuel  on 
the  Wallsend-Howden  system.  The  comfort  and  safety  of  the 
officers  and  crew  have  been  most  carefully  studied,  and  the  arrange- 
ments made  include  ample  ventilation,  steam  heating,  electric  light, 
electric  bells,  telephones,  wireless  telegraphy,  and  submarine  signal- 
ling apparatus.  Many  distinguished  guests  were  present  at  the 
naming  ceremony,  whicb  was  performed  by  Miss  Blount,  daughter  of 
Mr.  E.  Blount ,  of  the  Foreign  Office,  London. 


Wireless   Notes. 

A  wireless  telephone  service  vms  inaugurated  between  Rome  and 
Sardtnia  last  vfeek. 

It  is  hoped  that  a  large  wirele^ss  station  at  Elisabethviixe  will  be 
in  direct  communication  with  Belgium  in  1923. 

The  FTRST  Press  message  to  be  forwarded  by  wireless  direct  from 
England  to  Australia  was  sent  by  the  "  Daily  Mail  "  on  Friday 
to  its  correspondent  at  Sydney,  Now  South  Wales. 

A  WiREi.ESS  Exhibition  was  held  on  the  2nd  and  3rd  inst.  by  the 
Newcastle  and  District  Amateur  Wireless  Society  at  the  North- 
Eastern  Wireless  School.  Eldon-square,  Newcatle-on-Tyne. 

A  message  from  Melbourne  states  that  the  Government  has  imder 
consideration  an  offer  by  the  Radio  Communication  Company,  an 
exclusively  British  concern,  to  establish  direct  wireless  communica- 
tion with  the  United  Kingdom.  The  offer  differs  in  several  respects 
from  that  recently  put  forwai-d  by  the  Amalgamated  Wireless 
Company. 

Prof.  E.  W.  Marchant.  of  Liverpool  University,  gave  a  semi- 
popuhir  le<'ture  on  wireless  telegiaphy  to  mcmliers  of  Lloyd's 
Register  Staff  Association  recently.  The  lecture  was  illustrated 
by  lantern  slides,  and  a  demonstration  was  given  afterwards, 
messages  being  received  from  Paris,  the  North  Foreland,  and  the 
Isle  of  Wigiit. 

_  The  State  of  Queensland  is  co-operating  with  the  Federal  Authori- 
ties of  Australi.i  in  the  establishment  of  a  winEij:ss  station  on 
Wn.LTS  Island,  300  miles  off  the  coast  of  Queensland.  Willis  Island 
is  right  in  the  track  of  the  cyclones,  and  has  been  selected  as  the 
most  suitable  spot  from  which  warnings  of  approaching  storms  could 
be  sent  out.  The  station  is  being  erected  under  the  joint  super- 
vision of  the  Radio  Branch  of  the  Postal  Department  and  the 
Department  of  Navigation.  It  will  bo  maintained  by  the  Federal 
Government,  but  the  Queensland  Government  will  pay  part  of  the 
cost.    The  initial  cost  is  estimated  at  £4  000. 


Personal  and  Appointments. 

Councillor  R.  J.  Wilson  has  been  re-elected  chairman  of  Sunder- 
land Electricity  Committee  and  Alderman  G.  Ne^w  of  the  Tramways 
Committee. 

Mr.  W.  D.  Brightman,  secretary  of  the  Bournemouth  and  Poole 
Electiricity  Supply  Company,  has  been  appointed  manager  and 
secretary  of  the  company. 

The  independent  Conservative  candidate  for  the  South-East  South- 
wark  constituency  by-election  is  Mr.  Horace  Boot.  M.I.E.E., 
consulting  electrical  engineer. 

Mr.  John  Little,  chief  engineer  of  Cammell,  Laird  &  Company's 
works  at  Sheffield,  &c. ,  has  been  appointed  vice-chairman  of  the 
Southport  Electricity  Committee. 

On  retiring  from  the  staff  of  Babcock  &  Wilcox,  Renfrew  and 
Dumbarton,  after  thirty-one  years'  service,  Mr.  J.  Wilkie  has  been 
presented  with  a  gift  of  Treasury  notes  from  the  works  staff. 

Mr.  C.  B.  Collett,  deputy  chief  mechanical  engineer  of  the  Great 
Western  Railway,  has  been  appointed  to  succeed  Mr.  G.  J.  Church- 
ward, the  chief  mechanical  engineer,  who  is  retiring  at  the  end  of 
the  year. 

Mr.  J.  Leadbeater,  A. M.I.E.E.,  who  has  been  chief  assistant 
engineer  at  Hampstead  for  some  years,  has  been  promoted  to  the 
position  of  borough  electrical  engineer  and  manager  of  the  Electri- 
city Department,  in  place  of  Mr.  W.  Wyld,  who  recently  resigned. 

The  staffs  of  Chest-erfield  Electricity  and  Tramways  Department 
have  presented  a  roll-top  desk  to  Mr.  W.  A.  Toppin,  assistant 
manager,  who  is  leaving  Chesterfield,  after  four  years'  municipal 
service,  to  enter  into  business  as  an  electrical  engineer  in  Leeds. 
His  new  address  is  Toppin  &  Knowles,  electrical  engineers,  202, 
Manningham-lane,  Bradford. 

Mr.  D.  H.  Davies,  manager  of  the  Heysvood  Corporation  Elec- 
tricity and  Tramways  Department,  who  had  been  appointed  assistant 
general  manager  of  the  Chesterfield  Corporation  Electricity,  Tram- 
■ways  and  Motor-'bus  Department,  has  decided  to  remain  at  Hey- 
wood,  at  an  increased  salary  of  £50  per  year  and  an  allowance  of 
5  per  cent,  commission  on  the  net  profits  of  the  Electricity 
Department. 

Business   Items,  &c. 

METROPOLirAN-ViCKERs  ELECTRICAL  COMPANY,  Ltd.  ,  are  Opening 
shortly  new  showrooms  at  No.  7,  Saville-row,  Newcastle-upon-'Tyn©. 

The  reduction  in  prices  of  the  Willys  light  and  pg^wer  sets  will 
take  effect  from  the  9th  inst.,  and  not  from  Dec,  1,  as  originally 
announced. 

The  Mannesmann  Tube  Company,  of  Landore,  has  just  obtained 
a  large  order  for  boiler  tubes  for  the  All  Russian  Co-operative 
Society.  This  is  the  firet  order  from  Russia  received  locally  for 
many  years. 

The  Jackson  Electric  Stove  Compant,  Ltd.,  have  appointed  as 
their  agent  for  Ulster  Mr.  Robert  Garmany,  of  1,  Union-street, 
Belfast,  who  will  transact  business  for  them  in  that  area.  A  range 
of  samples  and  small  stocks  will  be  held  at  this  address. 

Owing  to  incre,Tsed  business,  the  Premier  Accumulator  Company 
is  being  reconstructed  under  the  name  of  the  Premier  Accumulator 
Company  (1921),  Ltd.  To  accomplish  this  the  original  company  has 
gone  into  liquidation.  The  business  will  be  carried  on  as  usual,  and 
will  be  under  the  same  management. 

Mr.  J.  S,  Child,  ■who  recently  resigned  his  position  as  joint 
sales  manager  to  the  Edison  Swan  Electric  Company,  Ltd.,  has 
opened  temporary  offices  at  185,  Wardour-street,  London,  W.  1. 
(telephone  :  Regent  6167  :  telegraphic  address  :  "  Jayesscee,  Ox. 
London  "),  and  will  bo  glad  to  receive  manufacturers'  catalogues. 

On  Monday  next,  the  12th  inst.,  Johnson  &  Phillips,  Ltd.,  of 
Charlton,  London,  S.E.  7.  are  opening  a  branch  office  and  warehouse 
at  57,  The  Albany,  Old  Hall-street,  Liverpool.  Stocks  will  be  held 
there  of  V.I.R.  cables,  Association  and  Non-Associatior  CT.S. 
cables  and  flexibles.  ■wire-armoured  cables  for  ship  Wiring,  and  also 
of  the  cables  and  fittings  for  the  w"e!l-known  J.  &  P.  Wiring  System. 

Within  the  last  few  months  British  Insit-ated  &  Helsby  Cables, 
Ltd.,  havo  supplied,  laid  ,and  jointed  320  miles  of  multiple  twin 
telephone  cable  for  the  British  Post  Office,  and  at  the  present  time 
have  in  hand  150  miles  of  the  same  type  of  trunk  cable.  They  havo 
also  recently  completed  the  supply,  laying  and  jointing  of  a  multiple 
twin  telephone  cable  between  Luxembourg  and  Diekirch — a  distance 
of  35  kilometres. 

We  understand  that  arrangements  have  now  been  concluded 
whereby  Mr.  L.  M.  Waterhduse  resigns  his  directorship  and  retires 
from  tho  Board  of  Tube  Investments,  Ltd.,  Simplex  Conduits,  Ltd., 
'and  Crodenda  Conduits  Company,  Ltd.,  manufacturers  of  electrical 
conduits  .and  fittings,  art  fittings  and  signs,  and  electrical  heating 
and  cooking  apparatus.  Mr.  Waterhouse  is  starting  in  business 
at  19,  Rathbone-place,  W.,  and  is  specialising  in  the  sale  of  electric 
heating  and  cooking  apparatus  generally. 

Amended  pl.ms  for  new  glass  works  have  been  approved  by 
Chesterfield  Highways  Committee  in  connection  with  the  new 
electric  lamp  factory  which  the  British  Thomson-Houston  Company 
are  erecting. 
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Municipal   Accounts. 

For  the  year  ended  March  51,  there  was  a  loss  of  £32  000  on 
Walthamsiow  municipal  tramways. 

The  annual  accounts  of  Todmokden  Electricity  Department  show 
a  loss  of  £5  223,  compared  with  £3  774  last  year. 

The  half-yearly  returns  of  Accrington  Electricity  Department 
show  a  loss  of  £4  620.  The  tramways  show  a  loss  on  the  half  year 
of  £2  760. 

The  annual  accounts  of  the  Shrewsbury  Electricity  Department 
show  a  gross  profit  of  £3  438  15s.  6d.,  but  after  payment  of  interest 
(£820  2s.  Id.)  and  sinking  fund  contribution  (£2  810  14s.  3d.)  there 
is  a  deficit  of  £192. 

The  revenue  returns  from  the  Glasgow  Corporation  tramways 
show  an  increase  of  over  £32  000  for  the  financial  half-year,  which 
closed  on  Nov.  30,  compared  with  the  corresponding  period  of  the 
preceding  financial  year. 

The  receipts  of  Belfast  tramways  undertaking  for  Ihe  six  months 
ended  Sept.  30  amounted  to  £334 130,  and  e.xpenditure,  including 
capital  charges  and  depreciation  (together  with  the  proportion  of 
the  deficit  from  last  year  amounting  to  £19  818)  to  £356  569,  in- 
volving a  net  deficiency  of  £22  431. 

The  accounts  for  the  County  Borough  of  SotrTHAsrPTON  Electricity 
Department  for  the  year  ending  March  31  show  that  the  total 
income  was  £143  216,  against  £111  992  in  the  previous  year ;  work- 
ing expenses  £110  654  (86  714),  leaving  a  gross  profit  of  £32  562 
(£25  275).  After  providing  for  interest.  £10  413  (£9  557)  and 
redemption  charges,  £11561  (£11012),  there  remained  £10  587 
(£4  709),  but  special  expenditure  amounting  to  £11  382  resuUed  in  an 
adverse  balance  of  £795.  Items  under  this  head  included  £3  556 
for  meters,  £2  825  for  wages  of  the  permanent  employees  whilst 
engaged  on  work  of  a  character  usually  brought  to  account  under  the 
head  of  capital  expenditure.  Other  entries  include  £1  821  for  re- 
laving  of  mains,  £1 254  for  the  loss  incurred  by  the  employees' 
strike,  £612  for  repairs  to  the  3  000  kW  turbo-alternator.  The  total 
number  of  units  sold  amounted  to  10  916  989  (10  570  248) ;  maximum 
load  5  111  kW  (5  100  kW)  ;  load  factor  24-38  per  cent.  (23'65  per 
cent.).  In  spite  of  the  trade  depression,  the  coal  strike,  and  the 
extension  of  the  "Summer  Time"  period,  there  was  an  increase  of 
626  067  units  for  private  lighting,  power  and  heating,  equivalent  to 
9'44  per  cent.,  due  principally  to  the  extended  use  of  heating  and 
small  domestic  appliances.  Further,  the  economies  in  public  light- 
ing amounting  to  246  191  units,  and  a  reduction  of  33  133  units  in 
the  tramway  supplies — due  to  the  tramways  strike,  the  total  loss 
of  which  was  over  60  000  units — resulted  in  an  increase  in  the  total 
units  sold  of  346  741  units  only,  or  3'28  per  cent,  on  that  of  the 
previous  year.  During  the  year  480  new  consumers  were  connected 
to  the  mains,  as  against  371  in  the  preceding  year,  or  an  increase  of 
29'4  per  cent.  The  number  of  consumers  is  now  4  781.  and  the 
total  connections  12  280  kW. 


Miscellaneous. 

The  plant  at  Carm.vrthen  electric  power  station  was  destroyed  by 
fire  last  Friday. 

The  memorial  tablet  in  Westminster  Abbey  to  the  late  Lord 
Eayleigh  was  unveiled  on  Nov.  30  by  Sir  Joseph  Thomson. 

Battghan  &  Company,  electrical  engineers,  of  London-street  and 
Friar-street,  Reading,  have  given  £10  to  the  Mayor  of  Reading's 
Unemployment  Relief  Fund. 

Considerable  damage  was  done  by  a  FffiE  which  broke  out  last 
week  on  the  premises  occupied  by  Mr.  J.  W.  Carrack,  electrical 
engineer,  6,  Park-place,  Leeds. 

Mr.  Curt  Stille  has  aoolied  for  the  restoration  of  patent 
No.  9  061/1913  for  "  Improvements  in  optical  receivers  for  facsimile 
telegraphs,"  which  expired  on  April  24,  1917,  owing  to  non-payment 
of  renewal  fee.  Any  notices  of  opposition  must  be  sent  to  the 
Patents  Offico  by  Jan.  30. 

The  report  of  the  Development  Commissioners  for  the  year  ending 
March  31,  states  that  the  Committee  have  reached  the  conclusion 
that  the  electrlfic^tion  of  crops  by  an  overhead  discharge  is 
capable  of  bringing  about  increased  growth  and  yield.  A  grant  of 
£1  365  is  recommended  for  the  completion  of  the  investigations 
during  the  present  year. 

The  Home  Secretary  has  made  an  Order  authorising  the  employ- 
ment OF  male  yotjng  persons  of  sixteen  years  of  age  and  over  in 
extruding  raw  ebonite  into  tubes  and  rods"  at  the  Woodland  Works 
of  Fuller's  United  Electric  Works.  Ltd.,  Chadwell  Heath,  on 
two  day-shifts,  subject  to  the  conditions  that  no  worker  shall  be 
employed  in  the  afternoon  shift  in  consecutive  weeks,  and  that 
suitable  messroom  i^commodation  shall  be  provided. 

One  man  was  killed  and  another  seriously  injured  as  the  result 
of  an  accident  which  occurred  at  Glasgow  Corporation  Electricity 
Department  Sub-station,  in  course  of  construction  in  Great  Welling- 
ton-street. A  three-ton  electric  crane  had  been  brought  to  the  site 
to  assist  in  unloading  a  tipping  wagon  belonging  to  a  firm  of  con- 
tractors. A  tying  chain  of  the  crane  broke,  and  the  jib  fell  forward, 
but  a  reinforced  concrete  beam  stayed  the  progress  of  the  body  of 
the  crane.  J.  M'Fadyen,  who  was  working  in  the  vicinity,  in 
trying  to  make  his  escape,  fell  from  a  steel  beam  a  distance  of 
40  ft.;  and  was  killed.  J.  O'Reilly  was  struck  by  a  falling  wooden 
beam,  and  was  removed  to  the  infirmary  suffering  from  internal 
injuries. 


Institution    Notes. 

The  offices  of  the  Institute  of  Transport  have  been  removed  to 
15,  Savoy-street,  London,  W.C.  2.. 

At  the  259th  anniversary  meeting  of  the  Royal  Society  last  week 
the  Copley  Medal  was  presented  to  Sir  Joseph  Larmor  for  his 
researches  in  mathematical  physics ;  the  Davy  Medal  to  Prof. 
Philippe  A.  Guye,  for  his  researches  in  physical  chemistry ;  and  the 
Hughes  Medal  to  Prof.  Niels  Bohr,  for  his  researches  in  theoretical 
physics. 

A  general  meeting  of  members  of  the  Royal  iNSTiTtrriON  was  held 
on  Monday,  Sir  James  Crichton  Browne,  treasurer  and  vice-presi- 
dent in  the  chair,  ilr.  A.  K.  Loyd  was  elected  a  manager  to  fill  the 
vacancy  caused  by  the  death  of  Mr.  J.  H.  Balfour  Browne;  Dr. 
Niels  Bohr  (Copenhagen),  Dr.  Johan  Hjort  (Copenhagen),  and  Prof. 
Paul  Langevin  (Paris)  were  elected  honorary  members. 

Mr.  E.  S.  Byng  read  a  Paper  on  "  Telephone  Line  Work  in 
U.S.A."  before  the  Liverpool  Sub-Centre  on  Monday,  Nov.  21. 
The  Paper,  which  was  illustrated  by  lantern  slides,  gave  a  very 
good  conception  of  the  problems  that  American  engineers  have  to 
contend  with  in  covering  wide  and  undeveloped  areas,  and  in  the 
installation  of  lines  in  buildings  of  the  "  Sky.scraper  "  type.  Mr. 
Fames  opened  the  discussion,  and  was  followed  by  Messrs.  Bolton, 
Pratt,  Morton,  Cowburn,  Holthum,  Brookes,  Mercer,  and  Adams. 

War  memorials  to  members  of  the  Institution  of  Mining 
Engineers,  and  members,  associates,  and  students  of  the  Institu- 
tion OF  Mining  and  ilETALLURGY  were  unveiled  on  Thursday, 
Nov.  24,  by  Field-Marshal  Lord  Haig.  The  two  institutions  jointly 
occupy  Cleveland  House,  in  City-road,  London,  and  it  is  in  the 
library  of  this  building  that  the  memorials  have  been  placed.  The 
memorial  of  the  Institute  of  Mining  and  Metallurgy,  designed  by  a 
member.  Lieut. -Colonel  P.  N.  Nissen,  consists  of  a  small  bronze 
figure  of  a  tunnelling  officer  of  Engineers  electrically  firing  a  mine,  on 
a  pedestal  of  malachite  and  dark  wood,  the  faces  of  which  bear  the 
names  of  the  fallen  inscribed  on  brass  plates.  The  other  memorial, 
the  work  of  Mr.  A.  G.  Wyon,  is  fixed  against  the  wall,  and  consists 
of  a  small  female  figure  in  bronze,  holding  a  banner,  with  a  back- 
ground of  marble,  on  which  appear  the  lists  of  the  fallen.  The 
number  of  names  on  the  respective  rolls  of  honour  is  :  "  Institution 
of  Mining  and  Metallurgy,  126;  Institution  of  Mining  Engineers,  77." 


Educational. 

Applications  are  invited  for  the  four  Cassel  Travelling  Scholar- 
ships and  the  Stern  Scholarship  in  connection  with  Degrees  in 
Commerce  of  the  University  of  London. 

The  State  Medicine  Syndicate  of  Cambridge  University  have 
appointed  Dr.  Gr.wum-Smith,  Dr.  G.  H.  Oxton,  and  Dr.  S. 
Melville  (of  Brussels)  members  of  the  Committee  on  Medical 
Radiology  and  Electrology  for  three  years. 

Cambridge  University  propose  to  appoint  Mr.  C.  G.  Lamb,  reader 
in  electrical  engineering  for  five  years.  Mr,  Lamb  has  taken  a  lead- 
ing part  in  the  teaching  and  administrtion  of  the  Enjrineering 
Department  for  thirty  years,  and  has  been  University  lecturer  for 
eighteen  years. 

The  aimual  prize  distribution  at  the  Northampton  Polytechnic 
Institlt:e  was  held  last  Friday,  when  Lord  South wark  gave  away 
the  prizes.  In  his  report  for  the  year,  Dr.  R.  MuUineux  Walmsley 
stated  that  3  802  students  were  enrolled  this  year  against  3  118  the 
highest  in  any  previous  year ;  the  Engineering  Day  College  entries 
were  295  against  252  last  year. 

The  Government  of  India  has  appointed  a  Committee  of  Inquiry 
into  the  administration  and  workings  of  the  Tata  Research 
Institute  at  Bangalore,  founded  with  the  munificent  donation  of 
30  lakhs  of  rupees,  and  subsidised  both  by  the  Indian  Government 
and  the  Durbar  of  Mysore.  Sir  Alexander  Pope,  Regius  Professor 
of  Chemistry  in  the  Univei'sity  of  London,  has  been  appointed 
president  of  the  Committee. 

Exhibition    Notes. 

The  total  amount  guaranteed  by  Glasgow  for  the  British  Empire 
Exhibition  has  now  reached  £100  095. 

The  Coal  Smoke  Abatement  Society  will  hold  a  Smoke  Abatement 
AND  Dust  Prevention  Exhibition  at  the  Royal  Agricultural  Hall, 
London,  from  JIarch  15  to  April  8  next. 

An  Exhibition  to  demonstrate  the  various  uses  to  which  electric 
power  can  be  put  will  be  held  in  Cheisthnia  from  April  22  to 
May  7,  1922,  Entries  will  be  received  up  till  Feb,  1,  and  foreign  as 
well  as  Norwegian  firms  will  be  permitted  to  exhibit. 

The  Fourth  International  Samples  Fair  of  Prague  will  be 
held  from  March  12  to  19.  1922.  Applications  for  space  will  be 
received  at  the  Fair  Offices  at  Prague  up  to  Dec.  15.  Full  particulars 
can  be  obtained  at  the  Czecho-Slovak  Legation,  8-9,  Grosvenor-place, 
London,  S.W.  1. 

A  Sample  Fair  will  be  held  in  Vienna  from  March  19-25  next  year. 
This  date  falls  between  the  Frankfort  and  Leipzig  Fairs,  so  that 
exhibitors  at  these  two  could  utilise  the  same  exhibit  for  Vienna. 
The  time  limit  for  sending  in  applications  is  Dec.  15,  but  it_  is 
stated  that  a  few  days'  grace  will  probably  be  given  to  foreign 
applicants.  Further  particulars  may  be  obtained  from  the 
Department  of  Overseas  Trade. 
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Imperial    Notes. 

Work  on  the  Underground  Railway  in  Svdney,  which  was  sus- 
pended during  the  war,  has  been  resumed. 

Deloraine  (Tasmania)  Council  have  appointed  Mr.  H.  A.  Masters, 
of  Launceston,  advisory  engineer  for  their  electric  supply  and 
water  undertakings. 

The  South  African  Railways  and  Harbours  Board  have  now 
definitely  decided  on  the  electrification  of  171  miles  of  railway  from 
Glencoe  to  Pietermaritzburg. 

St.  Leonards  (Tasmania)  and  adjacent  municipalities  have  asked 
the  Minister  for  Works  to  send  an  officer  to  report  on  the  possibility 
of  generating  electrical  energy  by  the  water-power  of  the  North 
Esk  River. 

The  Gr.ahamstown  (South  Africa)  City  Council  has  been 
authorised  to  raise  a  loan  not  exceeding  £65  000  for  providing 
the  city  with  electric  light.  It  is  understood  that  the  Municipality 
will  not  call  for  fenders  before  July  of  next  year. 

Sir  Denison  Miller,  governor  of  the  Commonwealth  Bank, 
recently  opened  the  new  portion  of  Newcastle  (N.S.W.)  Council's 
power  station.  The  Mayor  said  it  was  thirtv  veais  since  the  Council 
undertook  the  supply  of  electricity.  The  undertaking  had  had  manv 
vicissitudes,  but  had  turned  the  corner,  and  last  year  yielded  a  profit 
of  £8  350.  '  }        :>  f 

Tenders  for  the  construction  of  a  bridge  over  Sydney  Harbour 
were  called  for  in  the  "  New  South  Wales  Government  Gazette  "  of 
Oct.  8,  and  the  local  Press.  Similar  announcements  will  in  due  time 
be  published  throughout  the  world.  Tenders  must  reach  the  Under- 
Secretary  for  Public  Works.  New  South  Wales,  not  later  than 
Oct.  31,  1922. 

An  official  cable  from  the  Electrolytic  Zinc  Company  of  Aus- 
tralia states  that  the  first  unit  of  the  main  plant  at  Risdon 
(Tasmania),  which  will  absorb  15  000  h.p.,  started  running  on 
^'0^22.  It  is  expected  that  the  complete  plant,  absorbing 
30  000  H.p.  per  annum,  will  be  running  well  before  the  end  of  1922 
with  an  output  of  40  000  to  45  000  tons  of  refined  zinc  per  annum. 

Foreign    Notes. 

A  serious  fire  occurred  at  the  Christiania  Electrical  Works  last 
week. 

Gerjian  manufacturers  of  electric  lamps  have  increased  surcharges 
to  basic  prices  from  300  to  400  per  cent. 

Steam  cranes  in  the  port  of  Hamburg  are  to  be  replaced  by  electric 
ones.  Twenty-nine  of  the  latter  are  to  be  installed  on  the  Asia 
Quay. 

At  a  recent  meeting,  held  in  Washington,  of  American  chemical 
manufacturers,  the  Synthetic  Chemical  Manufacturers'  Associa- 
tion OF  THE  United  States  was  formed,  with  Dr.  C.  H.  Hertz  as 
president. 

The  strike  of  the  employees  of  the  Berlin  electricity  works  la,st 
week  ended,  after  ten  hours,  in  the  men's  tei-ms  being  agreed  to. 
Icfn^'^"^i1?^^'^ .  "''''"®^  granted  mean  an  annual  expenditure  of 
256  000  000  marks— £12  800  000  at  tbe  normal  rate  of  exchange.  The 
City  Council  is  applying  to  the  State  for  assistance. 
*u**^  ^'  ^'  ^*"'"g'  Commercial  Secretary  to  H.M.  Legation  at 
the  Hague  in  a  report  on  the  subject  of  tenders  for  public  con- 
tracts in  the  Netherlands  East  Indies,  states  that  in  the  case  of 
contracts  for  railway  material,  dredging  plants,  cables,  construc- 
tional iron  and  steel,  and  the  like,  foreign  firms  may  lodge  tenders 
witfi  the  Colonial  Office  at  the  Hague,  without  the  necessity  for 
local  representation  in  Holland. 

The  lightning  strike  on  Nov.  22  of  electricians  and  tramway 
employees  in  Athens  was  promptly  and  vigorously  dealt  with  bV 
the  Government  and  by  Nov.  26  nearly  all  the  strikers  had  resumed 
work.  I-orty  of  the  men  who  were  Reservists  were  sent  to  the 
Anatolian  front,  many  others  were  arrested,  ten  have  been  sen- 
tenced to  eight  vears'  and  twenty-six  to  five  years'  imprisonment. 
Ihe  staff  of  the  Salonika  electric  power  station  and  tramways  went 
on  strike  on  the  24th  ult.,  but  measures  have  been  taken  "by  the 
Government  to  carry  on  the  services. 

For  a  peri9d  of  five  years  from  Jan.  1  next,  the  undermentioned 
Gustoms  duties  are  U)  be  levied  per  kilog  on  electrical  machinery  im- 
ported into  Continental  Portugal  and  the  adjacent  islands  :  Electrical 
machinery,  including  dynamos,  ■  alternators,  commutaitors,  trans- 
tormers,  continuous  and  alternating-current  motors  and  appur- 
tenances thereof,  weighing  up  to  50  kilogs,  6  cts.  ;  from  50  to 
i^,M^''  5  ct«.  ;  from  100  to  500  kilogs,  4  cts.;  frmn  500  to 
1  000  kilogs.  3  cts.  :  from  1  000  kilogs  upwards,  2  cts.  ;  welded  tubes 
for  use  as  conduit  pipes  for  electrical  power  and  parts  for  joining 
and  fixing  the  same,  2  cts.  The  present  duty  on  electrical 
machinery,  &c.,  is  30  per  cent,  ad  valorem. 

The  French  railway  programme  for  1922  provides  for  the  elec- 
trification of  9  000  kilometres  of  line.  The  work  will,  of  course,  not 
be  completed  within  the  year.  The  lines  to  be  constructed  include 
the  la.Ving  of  a  nua<lruple  track  between  the  Pont  St.  Michel  and  the 
Pont  de  1  Archevecho  (outside  the  Gare  d'Orsav,  Paris),  and  the 
enlarging  of  the  Pont  St.  Michel  Station,  which  is  to  replace  the 
Gare  d  Orsay  for  suburban  traffic.  A  tunnel  is  to  be  bored  through 
the  Vosgjs  in  order  to  make  Alsace-Lorraine  more  accessible  to 
Old  J- ranee;  the  Suisse-Ocean  scheme  is  to  be  undertaken.  New 
routes  are  to  be  created  between  Havre  and  Rouen,  Nantes,  and 
Faimboeuf,  via  lo  Pellerin,  and  through  the  City  of  Nantes  itself 


Tenders   Invited   and    Accepted. 

UNITED    KINGDOM. 

DrrBLiN  United  Tr.vmways  Company  (1896),  Ltd.  Dec.  12. — 
Electrical  supplies  for  six  months.  Particulars  from  the  General 
Manager's  Office,  9,  Upper  Sackville-street,  Dublin. 

Manchester  Tramways  Cojoiittee.  Dec.  13. — (a)  Motors  and 
lb)  controllers  for  tramcars.  Forms  and  tender,  &c. ,  from  the 
General  Manager,  Corporation  Tramways,  55,  Piccadilly, 
Manchester. 

Manchester  Gas  Committee.  Dec.  14. — Two  electrically-driven 
capstans  and  three  dummy  capstans  on  the  site  of  the  Bradford- 
road  gasworks,  Manchester.  Specifications.  &c. ,  from  the  Secretary, 
Gas  Department,  Town  Hall,  alanchester. 

Commissioners  of  His  Majesty's  Works,  &c.  Dec.  14. — 
Electrical  and  mechanical  labour  in  day  work  in  connection  witii 
the  maintenance  of  installations  in  the  Glasgow  and  Edinburgl) 
districts  during  three  years.  Forms  of  tender,  &c.,  can  be 
obtained  at  the  Contracts  Branch,  H.M.  Office  of  Works,  London, 
S.W.   1. 

Manchester  Education  Committee.  Dec.  14. — Wiring  and  fitting 
Chester-street  and  Thomas-street  municipal  schools.  Specifications, 
&c.,  can  be  obtained  at  the  Education  Offices,  Deansgate. 
Manchester. 

West  Ham  Guardians.  Dec.  15. — Three  months'  supply  of  elec- 
tric fittings,  ironmongery,  tools,  &c.  Forms  of  tender  from  the 
Clerk,  Union-road,  Leytonstone,  E.  11. 

Edinburgh  Corporation.  Dec.  19. — Five  months'  supply  of  insu- 
lated cables  to  the  Electricity  Department.  Specifications  from  the 
Engineer,  Dewar-place,  Edinburgh. 

Edinburgh  Corpobatio,n.  Dec.  27. — Fifty-three  electrical  equip- 
ments for  tramcars.  Forms  of  tender  from  the  Tramways  Manager, 
2,  St.  James-square,  Edinburgh. 

Blackpool  Corporation.  Dec.  23. — One  5  000  kW  3  phase,  50 
period,  6  600  V  turbo  alternator  (Sec.  1) ;  one  surface  condensing 
plant,  complete  with  auxiliaries  (Sec.  2) ;  one  2  000  kW  j)hase  and 
frequency  changer.  6  600  V,  3  phase,  50  period  to  2  200  \ ,  1  phase. 
83  period,  complete  with  exciter  and  starting  motor. 

Bradford  Corporation.  Dec.  24. — Rotary  converting  plant  (Con- 
tract "  R.  207").  Particulars  from  Mr.  T.  Roles,  City  Electrical 
Engineer  and  Manager,  Electricity  Offices,  Town  Hall,  Bradford. 

West  Derby  Guakdians.  Dec.  28. — Electric  light  and  powe» 
installation  (including  generating  plant),  electric  lift  service,  and 
telephone  installation  at  the  Walton  Institution.  Specifica.tions 
from  Mr.  E.  B.  Bailey,  37,  Moorfields,  Liverpool. 

London  County  Council  invite  applications  from  firms,  and 
particularly  manufacturers,  to  be  placed  on  the  lists  of  persons  or 
firms  from  whom  the  Council  from  time  to  time  invite  tenders  for 
the  supply  of  electrical  and  mechanical  equipment  and  spares,  &c., 
required  for  the  Council's  tramways.  Applications  for  inclusion 
in  the  first  lists  of  goods  required  must  be  sent  in  not  later  than 
Dec.  31. 

Birmingham  Salvage  and  Stables  Committee.    Jan.   2,  1932. — 
Contract   No.    1    (a)    eight-cell   destructor   in   two   units;    Contract 
No.  2,  electric  garage.     Particulars  from  Mr.  J.  Jackson,  Superin- 
tendent, Salvage  Department,  Council  House,  Birmingham. 
AUSTRALIA. 

Postmaster-Gener.al's  Department.  Melbourne. — Jan.  17,  1922. 
— *Supply  and  delivery  of  telegraph  instruments,  differential  galva- 
nometers, keys,  relays,  sounders,  &c.,  to  the  stores  branch.  (Sche- 
dule No.  1718.)    Local  representation  is  essential. 

Victorian  Government  Railways.  Jan.  25,  1922. — *  Supply  and 
delivery  of  ten  coasting  recorders,  or,  alternatively,  ten  coasting 
and  service  recorders,  for  electric  trains.     (Contract  No.  34  736.) 

City  Electric  Light  Company-,  Ltd.,  Brisbane. — Feb.  10.  1922. 
— *Supply  and  delivery  of  six  miles  of  three-core  015  by  015  by  0  15 
paper  insulated  cable,  suitable  for  5  500  V,  with  a  non-earthed 
system.  Tenders,  accompanied  by  a  preliminary  deposit  of  £100,  to 
tbe  Engineer  and  Manager,  Boundary-etreet,  Brisbane. 

Postjiaster-General's  Department,  Melbourne.  Feb.  14. — 
*29^  tons  Wheatstone  tai»  of  various  patterns.  (Schedule  No.  3.) 
Local  representation  is  essential. 

The  Commonwealth  op  Australia.  Feb.  15. — Telegraph  appara- 
tus and  parts  (Schedule  544).  Particulars  from  Supply  Ofncer, 
Australia  House.  Strand,  London,  W.C.  2. 

New  South  Wales  Government  Railways  and  Tramways 
Department  (Electrical  Engineer's  Branch). — Feb.  22,  1922. — 
•Supply,  delivery,  erection  and  maintenance  of  one  5  000  kW 
50  cycle  turbo-alternator  with  condenser  and  assessories,  at  Zarra- 
streefc  power  house,  Newcastle.  (Contr.act  No.  556.)  'Tenders,  or 
proper  forms  and  accompanied  by  a  preliminary  cash  deposit,  '.o 
the  Secretary  for  Railways,  Phillip-street,  Sydney,  N.S.W.  Local 
representation  is  essential. 
NEW    ZEALAND. 

Post  and  Telegraph  Department.  Jan.  17.— "25  000  dry  cells  for 
telephone  work. 

Borough  Council  of  P.mmerston  North.  Original  closing  date 
Sept.  24.  Extended  date  not  vet  decided. — 'Service  meters  :  (o) 
Single-phase,  230  V.  400  5  A,' 150  10  A,  50  15  A:  three-phase, 
balanced  load,  400  V,  100  10  A,  30  25  A,  15  50  A,  10  75  A,  5  100  A. 

*  Particulars  from  the  Department  of  Overieat  Trade. 
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(b)  19  50  kVA  single-phase  transformers,,  with  oil,  complete ; 
1  complete  winding  h.  and  1.  tension,  for  one  leg;  spare  parts  and 
accessories. 

Lyttelton,  Pttblic  Works  Tenders  Board  of  New  Zealand. 
Jan.  31. — *Two  complete  sets  of  3  phase  automatic  oil  circuit 
breakers  suitable  for  6  600  V,  1  200  A  capacity,  four  sets  of  dis- 
connecting switches  for  isolating  the  oil  switches,  and  one  6  600  V 
air  break  lever  operated  switch  for  main  transformer  switches  at 
Lake  Coleridge  power  house.  Tenders  to  the  Secretary,  Public 
Works  Tenders  Board,  Government  Buildings,  Wellington. 

Public  Works  Tenders  Board,  Waikato  Power  Scheme. 
March  6. — *(Section  45)  two  2  500  kWa  alternators,  three-phase, 
50  cycle,  5  000  V,  at  166frds  rev.  per  min.,  with  a  power  factor 
of  -8.  E.x-citation  at  220  V.  (Section  46)  two  3  100  h.p.  water  tur- 
bines of  the  double-runner  Francis  type  to  operate  the  generators 
mentioned  in  Section  45.  (Section  47)  two  exciter  sets,  each  con- 
sisting of  one  200  kW  d.c.  generator,  and  one  350  h.p.  asynchronous 
motor,  together  with  a  Tirrill  regulator.  The  generator  shall  have 
an  output  of  220  V,  with  a  full-load  current  of  7  000  A.  The 
motor  shall  be  of  550  h.p.,  with  a  power  supply  of  400  V,  three-phase, 
60  cycle.  The  synchronous  speed  of  the  sets  shall  be  750. 
(Section  48)  four  Stoney  sluice  gates  for  the  pits,  appertaining  to 
the  turbines  mentioned  in  Section  46.  Tenders  to  the  Secretary, 
Public  Works  Tenders  Board,  Government  Buildings,  Wellington. 
SOUTH    AFRICA. 

Municipal  Council  of  Johannesburg.  Jan.  4. — "Supply  and 
erection  of  one  two-phase  alternating-d.c.  2  000  kW  converter, 
switchgear  and  spares.  The  h.t.  supply  is  two  phase,  3  000  to 
3  300  V  per  phase,  50  periods,  and  the  converter  is  to  be  capable  of 
supplying  (a)  d.c.  three-wire  from  460  to  520  V  as  a  shunt-wound 
machine;  and  (h)  traction  supply  from  500  to  550  V  as  a  compound- 
wound  machine. 


R.  Blackett  &  Company  have  obtained  the  contract  for  the  erec- 
tion of  the  new  standage  sheds  at  Gosforth  for  the  Tyneside  electric 
rolling  stock  of  the  North-Eastern  Railway. 

London  County  Council  have  accepted  the  tender  of  H.  J.  Cash 
&  Company  (lowest  tender  received),  for  wiring  and  fitting  Webb- 
street  School,  Bermondsey,  £519.  Four  tenders  received  ;  highest 
£1  030.  *^ 

Hamjiersmith  (London)  Council  have  accepted  the  tender  of  the 
Enfield  Ediswan  Cable  Works,   Ltd.    (lowest  tender  received),   for 

1  000  yards  1  sq.  in.  I.t.  concentric  cable,  at  £293.  Eight  tenders  were 
received,  the  highest  being  £360. 

Hammersihth  Council  have  also  accepted  the  tender  of  the  Hack- 
bridge    Cable    Company    (lowest    tender    received)    for    500    ylards 

2  sq.   in.   I.t.   lead-covered  and  steel  armoured  cable.   £210.     Eight 
tenders  received  ;  highest  £250. 


Catalogues,  Price  Lists,  &c. 

The  Enterprise  Manltactuhing  Company  has  issued  its  monthly 
price  list. 

In  the  new  catalogue  issued,  by  Mr.  S.  Utting,  82,  Victoria-street, 
S.W.  1,  illustrated  particulars  are  given  of  the  design,  construction 
and  use  of  "  Thermix  "  air  beaters,  for  which  he  is  the  British 
representative. 

The  General  Electric  Company  have  issued  revi.<!ed  catalogue,'? 
of  prices  (leaflets  No.  F.  2660)  of  electric  light  fixtures  appearing  in 
Section  F  of  the  fourteenth  edition  of  their  catalogue,  and  in  supple- 
mentary publications;  of  electric  light  fittings  accessories  appearing 
in  F  and  G  Sections  of  the  same  catalogue,  and  of  industo-ial  and 
street  lighting  fittings  and  accessories  in  F  I  Section  of  the  third 
edition  of  their  catafogue.  The  price-s  given  cancel  all  previous  list 
prices,  and  are  not  subject  to  any  advance. 

In  a  neat  booklet  of  thirty-four  pages,  entitled  "  Hints  and 
Diagrams  on  Wiring  with  the  Henley  Wiring  Svstem,"  the  W.  T. 
Henley's  Telegraph  Works  Company  has  produced  a  little  work 
which  should  prove  very  serviceable  to  wiremen.  In  addition  to 
useful  hints  on  wiring  ty  means  of  the  Henley  system,  there  are 
thirty-two  diagrams  of  connections,  some  of  them  being  repre- 
sentative diagrams  of  daily  use,  and  some  of  the  more  interesting 
but  less  wanted  circuits.  'Section  1  of  the  diagrams  deals  with  the 
"  Looping-in  "  principle,  and  section  2  shows  diagrams  with  joint 
boxes.  There  is  also  a  chapter  on  the  use  of  Rawlplugs.  The  booklet, 
which  is  bound  with  a  serviceable  stiff-board  cover  and  is  of  a  handy 
pocket  size,  is  published  at  6d.,  but  the.companv  will  send  a  copy  or 
copies  to  any  contractor  for  his  wireman,  free  of  charge. 

A  good  idea  of  the  extent  to  which  electric  heating  and  cooking 
appliances  are  now  used  for  domestic  and  industrial  purpo-ses  may 
be  gamed  from  the  new  (1922)  catalogue  of  the  Dowsing  Radiant 
Heat  Company,  91  and  93,  Baker-street,  W.l.  It  consists  of  sixty- 
four  Royal  octavo  pages,  and  contains  illustrated  particulars  and 
prices  of  a  great  variety  of  apparatus,  including  a  number  of  hot- 
bar  and  luminous  radiators  and  convector  heaters,  a  really  fine  range 
of  electric  irons  for  domestic  and  industrial  use,  sealing  wax  heaters, 
glue  pots,  bed  warmers,  kettles,  coffee  percolators,  water  urns,  boiler 
or  cooking  plates,,  tumbler  heaters,  toasters,  and  several  'special 
appliances  and  accessories,  &c.  The  stoneware  bed  warmers  are 
heated  by  being  connected  to  the  electric  supply  for  ten  or  fifteen 
minutes,  when  they  can  be  disconnected,  and  the  accumulated  heat 
will  be  sufficient  for  several  hours'  use.  A  useful  electric  vuJcaniser, 
a  tumbler  heater,  and  the  range  of  immersion  heaters  also  deserve 
notice. 


Companies'  Meetings,  Reports,  &c. 

India    Rubber    Meeting, 

The  annual  meeting  of  the  India  Rubber,  Gutta  Percha,  & 
Telegraph  Works  Company  was  held  in  London  last  week.  Major 
Leonard  Darwin  (chairman)  presiding.  In  moving  the  adoption  of 
the  report  and  accounts  (an  abstract  of  which  appeaiied  in  our  issue 
of  Nov.  25),  the  chairman  said  that  these  were  for  eleven  months' 
trading  instead  of  the  usual  one  year,  as  this  enabled  the  company 
more  easily  to  meet  the  requirements  of  the  Finance  Act,  1921.  the 
most  important  provisions  of  which  Act,  with  regard  to  their  com- 
pany, were  those  relating  to  the  revaluation  of  the  stock  at  the 
beginning  of  the  year,  'fo  enable  them  to  make  a  claim,  not  only 
had  they  to  revalue  the  stock  at  Sept.  30,  1920,  on  the  basis  of 
prices  ruling  at  Aug.  31,  1921,  but  they  also  had  to  take  and  value 
stocks  on  hand  at  Aug.  31,  1921,  and  have  their  accounts  prepared 
at  that  date.  Much  labour  was,  therefore,  saved  by  the  earlier 
closing  of  accounts.  The  total  difference  in  the  valuation  of  the  com- 
mencing stocks  at  prices  ruling  at  Sept.  30,  1920,  and  at  those 
ruling  on  Aug.  31,  1921,  was  £407  149,  on  which  figure  the  rebate 
was  calculated.  Over  the  period  of  seven  years  ended  Sept.  30, 
1920,  during  which  excess  profits  duty  was  in  force,  the  firm  were 
assessed  in  a  total  sum  of  £435  603,  of  which  only  £32  587  now 
remains  unpaid.  As  against  this,  and  arising  out  of  the  above- 
mentioned  revaluation,  they  were  in  a  position  to  reclaim  duty  in  a 
sum  approximating  to  £224  000  gross,  or  to  £156  752  after  allowing 
for  income  tax  thereon,  a  figure  which  has  been  taken  to  the  credit 
of  the  profit  and  loss  account.  The  claim  for  a  refund  of  excess 
profits  duty  in  so  far  as  taken  into  the  accounts,  contained  a  figure 
in  connection  with  the  Persan  stocks  upon  which  no  doubt  exists ; 
but  it  excluded  a  claim  which  they  hoped  to  make  for  a  further  sum 
of  £43  000.  In  France  the  subject  of  war  tax  on  profits  was  engaging 
the  attention  of  all  industries,  especially  in  regard  to  the  settlement 
of  the  amount  payable  on  the  profits  made  during  the  final  period  of 
the  incidence  of  the  tax.  Amended  accounts  and  declarations  had  for 
this  purpose  been  prepared,  under  the  supervision  of  the  firm's 
accountants  in  Pans,  and  submitted  to  the  Fiscal  Authorities  at 
Versailles.  It  was  estimated  that  of  the  total  liability  to  duty, 
which  stood  at  863  964  frs.  before  the  amended  accounts  were  pre- 
sented, only  130  985  frs.  would  be  payable,  leaving  a  sum  of 
732  978  frs.  to  be  written  back.  As  against  this  there  was  a 
probable  loss  of  437  000  frs.  arising  out  of  a  deposit  which  it  was 
necessary  to  make  in  order  to  ensure  coal  supplies  during  the 
war.  In  setting  the  refund  of  the  war  tax  against  the  probable  loss 
of  this  deposit,  the  credit  difference  would  be,  approximately,  £5  000, 
which  sura  has  been  left  out  of  the  accounts,  pending  final 
settlement. 

The  turnover  at  Silvertown  for  the  eleven  months  from  Oct.  1, 
1920,  to  Aug.  31,  1921,  was  only  50  per  cent,  of  that  of  the  pre- 
ceding year,  this  reduction  being  due  to  the  general  slackness  of 
trade,  which  reduced  both  the  quantity  of  deliveries  and  the  prices 
obtainable.  'The  only  shop  showing  an  increased  turnover  was  the 
golf  ball  shop,  where  the  turnover  for  the  eleven  months  was 
43  per  cent,  greater  than  for  the  twelve  preceding  months.  The 
rubber  department  shops,  the  telegraph  shop,  the  instrument  shop, 
and  the  battery  departments  had  turnovers  which  were  more  than 
half  as  much  as  in  the  preceding  year,  whilst  in  all  other  manufac- 
turing shops  the  turnover  was  less  than  half. 

It  is  stated  that  the  Reading  Electric  Supply  Company  will 
shortly  offer  for  subscription  £100  000  in  7i  per  cent,  debentures 
at  95.' 

The  Marconi  International  Marine  Communication  Company 
announce  an  interim  dividend  of  5  per  cent.,  less  income  tax,  upon 
the  issued  capital  of  the  company,  payable  to  shareholders  regis- 
tered on  Dec.  1,  and  to  holders  of  share  warrants  to  bearer. 

An  extraordinary  general  meeting  of  the  Vera  Cruz  Telephone 
Construction  Syndicate  will  be  held  at  13-14,  Blomfield-street, 
London  Wall,  on  Fridav,  Dec.  16,  to  pass  a  resolution  to  authorise 
the  directors  to  sell  or  of^herwise  dispose  of  the  assets  of  the  company. 

The  profit  of  the  British  Vacuum  Cleaner  Company  for  the  year 
to  Sept.  30  was  £2  359,  less  depreciation  of  plant,  premises,  &c., 
£1  350,  leaving  £1  009,  plus  £582  brought  in,  making  £1  591.  The 
directors  have  placed  £1000  to  reserve  (making  a  total  of  £3  250), 
carrying  forward  £591. 

The  Stock  Exchange  Committee  have  specially  allowed  dealings 
in  £1  500  000  7  per  cent,  mortgage  debenture  stock  of  the  British 
Thomson-Houston  Company  and  £400  000  7i  per  cent,  mortgage 
debenture  stock  of  the  Midland  Counties  Electric  Supply  Company. 

The  directors  of  the  Western  Telegraph  Company  have  declared 
the  fir.st  quarterly  interim  dividend  of  5s.  per  share,  free  of  income 
tax,  for  the  year  ending  June  30,  1922,  payable  to  shareholders 
registered  on  Dec.  6,  1921,  being  at  the  rate  of  10  per  cent,  per 
annum.     The  transfer  books  are  closed  from  the  5th  to  the  13th  inst. 

A  meeting  of  the  second  mortgage  debenture  stockholders  of  the 
Newcastle  Electric  Supply  Cojipany,  Ltd.,  is  to  be  held  to-day 
(Friday),  at  Winchester  House,  Old  Broad-street,  E.G.,  for  the 
purpose  of  increasing,  as  from  Sept.  1  last,  the  rate  of  interest  on 
the  stock  from  the  present  rate  of  5  per  cent,  per  annum  to  6  per 
cent,  per  annum,  and  for  authorising  an  additional  £1  500  000  of 
stock,  making  the  total  authorised  amount  £2  000  000. 

The  directors  of  the  Castner-Kellner  Alkali  Company  have 
declared  a  final  dividend  of  5  per  cent,  actual,  making  13  per  cent, 
for  the  year,  against  22  per  cent,  in  the  previous  year.  The 
net  profit  of  the  company  for  the  year  ended  Sept.  30,  after 
allowing    for    various    charges,     including    corporation     tax,    was 
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£153  085,    plus   £48 132   brought   in,    making    £201  217,    of   wliich 
debenture  intei-est  abeorbs  £7  511. 

The  accounts  of  Claud  Hamilton,  Ltd.,  show,  after  writing  off 
depreciation,  paying  the  preference  dividend,  and  transferring  £6  210 
to  general  reserve,  a  balance  of  .tl7  245  to  be  carried  forward, 
subject  to  E.P.D.  and  corporation  (ax.  No  dividend  is  recom- 
mended on  the  ordinary  shares,  'but  the  directors  propose  to 
capitalise  £3  000  of  the  general  reserve  fund  and  distribute  this 
among  ordinary  shareholders  as  fully-paid  bonus  shares  in  proportion 
of  one  for  every  ten  shares  held. 

The  total  receipts  for  1920  of  Greenock  and  Port  Glasgow 
Tramways  Company  were  £84  518.  After  providing  for  all  expenses, 
including  mortgage  interest,  amount  payable  under  agreements,  and 
setting  aside  £6  000  for  renewals,  there  was  a  surplus  of  £3  937, 
plus  £216  brought  forward.  The  directors  propose  to  place  to 
sinking  fund  for  loan  redemption  £2  000,  to  reserve  £1  743,  leaving 
£410  to  be  carried  forward.  They  regret  that  the  result  does  not 
admit  of  the  payment  of  any  dividend. 

The  directors'  report  of  the  Wireless  Pres."!,  L'id.,  states  that 
the  net  profit  for  the  year  ended  Sept.  30,  after  allocating  £290 
to  reduction  of  copyright  account,  amounts  to  £73,  which,  together 
with  the  jirevious  year's  balance  of  £693,  it  is  proposed  to  carry 
forward.  The  copyright  account  has  also  been  credited  with  the 
amount  of  the  reserve  account,  namely,  £450.  In  agreement  with 
Marconi's  Wireless  Telegraph  Company,  the  company's  service  of 
foreign  news  by  wireless  was  discontinued  on  April  2  last. 

With  regard  to  the  announcement  bj'  M.  Blakstad  in  Norway  that 
the  Tysse  Power  Company  will  take  possession  of  the  Alby  United 
Carbide  Company's  factories  at  Odda,  and  put  them  up  for  sale  in 
Januaiy,  the  directors  of  the  Alby  Company  state  that,  following 
the  purchase  by  an  English  syndicate  from  M.  Blakstad  of  the 
control  of  the  Tysse  Company,  proposals  were  made  by  Mr.  A.  E. 
Barton  for  the  formation  of  a  company  to  develop  the  Claude 
ammonia  process,  but  they  fell  through  owing  to  financial  difficulties. 
The  directors  have  taken  steps  to  protect  the  interests  of  the  share- 
holders. 

The  first  report  of  the  Telephone  Manufacturing  Company 
(1920),  covering  a  period  of  nineteen  months  to  May  31,  1921,  states 
that  the  company  acquired  the  business  of  the  Telephone  Manufac- 
turing Company  as  from  Oct.  31,  1919,  and  shares  of  eight  installa- 
tion companies  in  Great  Britain  as  from  Dec.  31,  1919.  'The  profits 
totalled  £45  831,  plus  dividends  from  the  installation  companies, 
(£52  173),  making  £98  004.  The  directors  have  placed  to  investment 
reserve  all  profits  accrued  on  the  installation  companies  to  date 
as  from  which  shares  were  purchased,  £32  053;  to  general  reserve, 
proportion  of  net  manufacturing  profits  earned  prior  to  date  of 
incorporation,  which  directors  propose  to  utilise  in  writing  down 
preliminary  expenses,  £12  454;  leaving  available  £53  496.  A 
dividend  of  2s.  per  share,  less  tax,  is  proposed,  carrying  forward, 
subject  to  excess  profits  duty  and  corporation  tax,  £24  795.  No 
figures  are  included  in  the  above  for  five  new  British  companies 
in  Bristol,  South  Wales,  Liverpool,  Newcastle,  and  Sheffield,  the 
whole  of  the  shares  in  which  are  held  by  the  company.  These  com- 
panies have  been  in  operation  since  about  June,  1920,  and  it  is 
estimated  considerable  profits  have  already  been  made.  At  the 
general  meeting  held  subsequently.  Viscount  Chetwynd  was  elected 
chairman  of  the  company,  and  Sir  John  Rees  was  also  elected  to  the 
Board.  The  company  last  week  made  an  issue  of  £300  000 
guaranteed  8  per  cent,  cumulative  income  bonds.  The  bonds,  which 
are  to  be  issued  at  .£96  per  cent.,  will  be  repayable  in  or  before 
1935  at  .C102  per  cent. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Dec.  6. 

Copper —  Price.            Inc.            Dec. 

•  Best  selected                 per  ton  £68     0    0         —               1  Us. 

Electro  Wircbars     . .       „  £77     0     0         —               — 

H.C.  wire,  basis per  lb.  Os.     IHd.          —                — 

Sheet Os.     lOfd.          —                _ 

Phosphor  Bronze  Wire  (Telephone) — 
Phosphor-bronze 

wire,  basis „  Is.     3Jd.          —               — 

Brass  60/40— 

Rod,  basis Os.    7Jd.         — ^                — 

Sheet,  basis Os.  lOJd.         —                — 

Wire,  basis „  Os.   11  Jd.         —                 — 

Pig  Iron — 

Cleveland  Warrants      per  ton  t'l    ,5    0          —                10s. 
Galvanised        steel 

wire,  basis  8  SWG          „  £22     0    0          —                — 
Lead  Pig — 

English £21110     (»           —                lOs. 

Foreign  or  Colonial  . .       „  £25     7     6          —                10s. 
Tiji— 

Ingot      £1G7     2     C     £3   10     0           — 

Wire,  basis    per  lb.  2s.  3d.              id.               — 

Snlammoninc. — Per  cwt.  0.5s.-608.  Copper SiUphaie. — Perton  £28  15s. 

SuZpA«r(Flower8).— Ton  £13.  Boric   Acid    (Crystals) — Per    ton 

„       (RoU-Brimstone). — Per  ton  £65. 

£13.  Sodium  Bichromate. — Per  lb.  6Jd. 

Sulphuric  Acid  (Pyrites,  168°).—  Sodium  Chlorate.— Fer  lb.  3?d. 
Perton,  £9  17s.  6d. 
Rubber.— Fara  dne,  Is.  2'„d.  ;  plantation  1st  latex,  11  Jd.  to  Iljd.lb. 

The  metal  prices  are  supplied  by  Britiab  Insulated  it  Helsby  Cables, 
Ltd. 


Arrangements  for  the  Week. 

FRIDAY.  Dec.  9tb  (lo-day). 

Physical  Society. 
5  p.m.  At  the  Imperial  College  of  Science,  London,  S.W. 
Papers  on  "  The  Average  Range  of  B-Rays  in  Different 
Metals,"  by  Messrs.  G.  A.  Sutherland  and  L.  Clark;  "On 
the  Sensitivity  of  Ballistic  Galvanomet'ers,"  by  Prof.  E. 
Wilson  ;  "  The  Determination  of  the  Damping  Decrement  of 
a  Tuning  Fork,"  by  Prof.  R.  LI.  Jones;  and  "  The  Estima- 
mation  of  the  Radium  Content  of  Radio-active  Luminous 
Compounds,"  by  Dr.  E.  A.  Owen, 

jLTnoR  Institution  of  Engineers. 
7.50   p.m.     At   Royal    United    Service   Institution,    Whitehall, 
London,     S.W.        Presidential    address     by     Mr.     C.     H. 
Wordingham,  C.B.E. 

Institution  of  Electrical  Engineers. 
(Irish  Centre.) 
8  g.m.     At  the  Royal  College  of  Science,  Upper  Merrion-street, 
]3ublin.   Paper  on   "  Electric  Vehicles,  tbeir  Design,   Con- 
struction and  Potentialities,"  by  Mr.  F.  E.  Walker. 
SATURDAY.  Dec.   lOlh. 

BraMINGHAM  AND  DISTRICT  ELECTRIC  CLrB. 

7  p.in.      At    the    Grand    Hotel,     Colmore-row,     Birmingham. 
Annual  General  Meeting. 

MONDAY.  Dec.  12th. 

Institution  of  Electrical  Engineers. 
(Liverpool  Sub-Centre  of  the  North- Western  Centre.) 
?  p.m.    At  the  University,  Brownlow-street,  Liverpool.    Lecture 
on  "  Single  and  Three-Phase  Commutator  Motors  with  Shunt 
and  Series  Characteristics,"  by  Prof.  S.  P.  Smith. 

TUESDAY.  Dec.  13th. 

National  Association  of  Supervising  Electricians. 
C.iS  p.m.     At   St.    Bride  Institute,   Bride-lane,   London,   E.C. 
PapfT  on  "  Artificial  Heating  in  Relation  to  Human  Needs," 
by  Mr.  J.  W.  Beauchamp. 

Institution  of  Electrical  Engineers. 

(East  M^idland  Sub-Centre.) 

6.^5  p.m.     At  the  Technical  College,  Loughborough.     Paper  on 

"  Whirling  of  Shafts,"  by  Prof.  C.  H.  Bullied. 

Institution  of  Electrical  Engineers. 

(North- Western  Centre.) 

7  p.m..    At  the  Engineers'  Club,  Manchester.    Informal  meeting. 

Discussion  on  "  Supply  of  Power  Station  Auxiliaries." 
Institution  of  Electric.u.  Engineers, 
(Scottish  Centre.) 
7.30  p.m.     At  207,  Bath-street,  Glasgow,     Paper  on  "  The  Cyc- 
Arc  Process  of  Automatic  Electric  Welding,"  by  Messrs, 
L.  J.  Steele  and  H.  Martin. 

Illuminating  Engineering  Society, 

8  p.m.     At  the   Society  of   Arts,   John-street,   London,   W.C, 

Discussion  on  "  Progress  in  Gas  Lighting  in  Relation  to 
Illuminating  Engineering,"  opened  by  Mr,  W,  J.  Sandeman. 
Faraday  Society. 
S.15  p.m..  At  the  Chemical  Society,  Burlington  House,  London, 
W.  Address  on  "  The  Structure  of  Gaseous  Molecules,"  by 
Prof.  A.   0,  Rankine, 

WEDNESDAY.  Dec.  14th. 

Association  of  Engineers-in-Charge. 
7.50  p.m.     At  St.    Bride  Institute,   Bride-lane,   London.   E.C. 
Paper   on    "  Utilisation   of   Exhaust   Gases    from    Internal 
Combustion  Engines,"  by  Major  W.  Gregson. 
Liverpool  Engineering  Society. 
S  p.m.     At  the  Royal   Institution,   Colquitt-street,   Liverpool. 
Paper  on  "  Mechanical  Cargo  Handling,"  by  Mr.  G.  Rae. 

THURSDAY.  Dec.  15th. 

Institution  of  Electrical  Engineers. 
C  p.m.     At  Savoy-place,  London,  W,C,     Paper  on  "  Induction- 
Type  Synchronous  Motors,"  by  Mr,  L.  H.  A.  Carr. 

FRIDAY.  Dec.  16lh. 

Institution  of  Mechanical  Engineers. 
C   p.m..     At  Store}''s  Gate,   St.    James's   Park,   London,   S,W, 
Papers  on  "  Conveying  and  Elevating  Machinery,"  by  Mr, 
G.  Mitchell,  and  "  Discharge  of  Grain  Cargoes  in  the  Port 
of  London  by  Pneumatic  Elevators,"  by  Mr.  R.  E.  Knight, 
Junior  Institution  of  Engineers, 
7,50  p.m.     At  Caxton  Hall,  London,  S,W,     Paper  on  "  Notes 
on  Searchlight  Construction  and  Operation,"  by  Mr,  A.  J. 
Simpson, 
North-East  Coast  Institution  of  Engineers  and  SmpBuiLDERS, 
7 .iO  p.m.    At  the  Literary  and  Philosophical  Society,  Newcastlc- 
on-Tyne.      I'aper    on    "  Railway    Electrification,"    by    Sir 
Vincent  L.  Raven,  K.B.E. 
British  Electrical  Development  Association. 
S  p.m.     At  the  Cliartered  Institute  of  Patent  Agents,  London, 
W.C,     Conference  on  "  Salesmanship  in  Relation  to  Electric 
Power-driven  Machinery  in  the  Home,"    Speaker,  Mr.  E.  R, 
Morton, 


December  9,  1921 


The   Electrician. 


747 


COMMERCIAL    INTELLIGENCE. 

The   following  information   is  taken   from  printed  reports,    bul  we 
cannot  be  responsible  for  any  errors  that  may  occur. 

London  Gazette. 

Partnerships  Dissolved. 

CAPEWELL,  David  Abbott,  and  GOSSAGE.  Rolf  Bernard  Henry, 
electrical  engineers,  176,  Alcester-road,  Moseley,  Birmingham, 
under  the  style  of  the  Moseley  Installation  Company,  by  mutual 
consent  as  from  Nov.  19,  1921.  Debts  received  and  paid  by 
R.  B.  H.  Gossage. 

COZENS,  Samuel  George,  GROSE.  Richard,  and  COOMBS, 
Edward  George,  electrical  engineers  and  contractors,  Ormonde 
House,  No.  63,  Queen  Victoria-street,  London,  under  the  style 
of  S.  G.  Cozens  &  Company,  by  mutual  consent  as  from  Oct.  1, 
1921.  Debts  received  and  paid  by  S.  G.  Cozens  and  E.  G. 
Coombs,  who  will  continue  tlie  business. 

EASTWOOD,  Lewis,  WINCHURCH.  Lizzie,  and  DAY. 
George  Arthur,  art  metal  workers,  transport  contractors,  and 
electricians,  Stafford-street,  Bimingham,  under  the  style  of  the 
Chartern  Manufacturing  Company  and  Lewis  Eastwood  &  Com- 
pany, as  from  Nov.  25,  1921,  by  mutual  consent  so  far  as  regards 
G.  A.  Day.  Debts  received  or  paid  by  L.  Eastwood  and 
L.  Winchurch.  who  will  continue  the  business. 

LOWNDES.  Eric,  and  STEATENS,  Edward  John,  electrical  and 
mechanical  engineers,  &c.,  Trafford-park  Garage,  Manchester, 
under  the  style  of  Lowndes  &  Stevens,  by  mutual  consent  as 
from  Nov.  23.  1921.  Debts  received  and  paid  oy  E.  J.  Stevens, 
who  will  continue  the  business. 

Bankruptcy  Information. 

BENNETT,  William,  Back  Sitwell-street,  Derby,  electrical  con- 
tractor. First  meeting,  Dec.  7,  11.30  a.m.,  Official  Receiver's 
Offices,  4,  Castle-place,  Nottingham.  Public  examination, 
Dec.  20,  11  a.m..  Court  House,  20,  St.  Peter's-churchyard, 
Derby. 

RAWSTHORNE,  Thomas.  67b,  Paradise-street,  West  Bromwich, 
CO.  Stafford,  electrical  engineer.  Receiving  order,  Nov.  21. 
Debtor's  petition.  First  meeting,  Dec.  9.  11.30  a.m.,  Official 
Receiver's  Office.  Ruskin-chambers,  191,  Corporation-street, 
Birmingham.  Public  examination.  Dec.  14,  11.30  a.m..  Law 
Courts,  Lombard-street  West,  West  Bromwich. 

SMITH,  J.,  &  SON,  1,  Central-street,  London,  E.C.  1,  electrical 
engineers.  Receiving  order.  Nov.  24.  Creditor's  petition. 
First  meeting,  Dec.  7,  11  a.m..  Bankruptcy -buildings.  Carey- 
street,  London.  W.C.  2.  Public  examination.  Feb.  '?,  11  a.m., 
Bankruptcy -buildings,  Carey-street,  London,  W.C.  2. 

WILLIAMS.  John  Glynn,  4,  Blaennant-street,  Duffryn  CjTiimer, 
Port  Talbot.  Glamorgan,  electrical  engineer.  Receiving  order, 
Nov.  30.     Debtor's  petition. 

Notice  of  Intended  Dividends. 

DOUGHERTY,  Samuel  Horace,  106,  Kensington,  Liverpool,  late 
36,  Renshaw-street,  Liverpool,  under  the  style  of  the  Mersey 
Electric  Company,  electrical  engineer.  Last  day  for  receiving 
proofs,  Dec.  9.  Trustee,  Herbert  W.  Bowler,  30,  North  John- 
street,  Liverpool. 

DOWNIE,  Charles  Philip  Manners  (trading  as  Philip  Downie),  355.4, 
Westborough-road,  and  88,  Ronald  Park-avenue,  Southend-on- 
Sea,  electrical  engineer  and  factor.  Last  day  for  receiving 
proofs,  Dec.  14.  Trustee,  Thomas  Gourlay,  29,  Russell-square, 
London,  W.C.   1. 

HYDE,  Thomas,  180,  London-i'oad,  Croydon,  Surrey,  electrician. 
Last  dav  for  receiving  proofs,  Dec.  19.  Trustee,  Thomas 
Gourlay ,"29,  Russell-square,  W.C.  1. 

Notices  of  Dividends. 

GEE.  G.  H.,  10,  Front-street,  Annfield  Plain,  co.  Durham,  elec- 
trician. Amount  per  £,  2s.,  first  and  final,  payable  Dec.  7, 
Official  Receiver's  Office,  Pearl-buildings,  4,  Northumberland- 
street,  Newcastle-upon-Tyne. 

HARRISON,  John  (described  in  receiving  order  as  Harrison  &  Son), 
93,  Princes-street,  London-road,  Southend-on-Sea,  Essex,  elec- 
trical engineer.  Amount  per  £,  3|d..  first  and  final,  payable 
Dec.  9,  29,  Russell-square,  London,  W.C.  1. 

Winding-up    Petition. 

ALLIES  ELECTRIC  LAMP  REPAIRING  COjMPANY,  LTD.  A 
petition  for  the  winding-up  of  the  company  has  been  presented 
by  Leopold  Kessler,  a  creditor,  and  is  directed  to  be  heard  at 
the  Royal  Courts  of  Justice,  on  Dec.  13.  Hiscott.  Troughton  & 
Grubbe^  5,  Stone-buildings,  Lincoln's  Inn,  London.  W.C, 
solicitOTs  for  the  petitioner. 

Companies  Winding-up  Voluntarily. 

AQUA     ELECTRIC     COMPANY,     LTD.     (for     reconstruction). 

R.  Manners,  14,  Hanover-square,  W.,  appointed  liquidator,  and 

authorised  to  enter  into  an  agreement  with  new  company  of  same 

name. 
ELECTRICAL    &    ENGINEERING    DEVELOPMENT,     LTD. 

D.  J.  Longden,  67,  Bro.vash-road,  London,  S.W.  11,  appointed 


liquidator,   and    authorised    to    enter    into   an    agreement   with 
Electrical  Utilities,  Ltd. 

PREMIER  ACCUMULATOR  COMPANY,  LTD.  (in  voluntary 
liquidation).  Meeting  of  creditors  at  the  offices  of  the  com- 
pany in  Cattle  Market-road,  Northampt-on,  on  Wednesday, 
Dec.  14,  at  11  a.m.  Note.^ — The  liquidation  of  the  company  is 
for  the  purpose  of  reconstruction  [as  the  Premier  Accumulator 
Company  (1921),  Ltd.]. 


Edinburgh   Gazette. 

The  firm  of  THE  ALBERT  MOTOR  COMPANY,  carrying  on 
business  as  motor,  mechanical,  and  electrical  engineers,  at  21, 
Prince  Albert-street,  Strathbungo,  Glasgow,  has  been  dissolved 
as  July  16,  1921,  by  mutual  consent,  by  the  retiral  of 
David  Faulds  M'Killop,  one  of  the  partners.  The  business  will 
be  continued  by  Charles  David  Munro  and  William  Anderson 
Bowie,  under  the  same  name. 


County   Court  Judgments. 

[Note.— The  publication  of  extracts  from  the  "  Registry  of 
County  Court  Judgments  "  does  not  imply  inability  to  pay  on  the 
part  of  the  persons  named.  Many  of  the  judgments  may  have 
been  settled  between  the  parties  or  paid.  Registered  judgments 
are  not  necessarily  for  debte.  They  may  be  for  actions.  But  the 
Registry  makes  no  distinction  of  the  cases.  Judgmente  are  not 
returned  to  the  Registry  if  satisfied  in  the  Court  books  within 
twenty-one  days.l] 

ELLIS,    Albert,    12,    Shipley    Fields-road,    Frizinghall,    Bradford, 

electrical  contractor.     £20  10s.  5d.     Oct.  19. 
WARWICK  &  WALKER,  107,  Church-road.  Birkenhead,  electrical 

engineers.     £18  Ss.  6d.     Oct.  10. 


Bills   of   Sale. 

[The  undermentioned  information  is  from  the  Official  Registry. 
It  includes  Bills  of  Sale  registered  under  the  Act  of  1882  and  under 
tSe  Act  of  1878.  Both  kinds  require  registration  every  five  years. 
Up  to  the  date  the  information  was  obtained  it  was  registered 
as  given  below ;  but  payment  may  have  been  made  in  some  of  the 
cases,  although  no  notice  had  been  entered  on  the  Register.] 
GEE,  Harold,  17,  Belmont-road,  New  Brighton,  electrical  con- 
tractor. Nov.  24.  £50. 
ROGERS,  John  Joseph,  12,  Windsor-terrace,  Baneswell,  Newport, 
electrical  engineer.     Nov.  23.     £100. 


Receiverships. 

JOHNSON,  BURLEY  &  MARTIN,  LTD.  T.  M.  Daffern,  of 
Economic-chambers,  Little  Park-street,  Coventry,  appointed 
receiver  and  manager  on  Nov.  19,  1921,  under  powers  contained 
in  deb.  dated  Feb.  18,  1907. 


Bankruptcy   Proceedings. 

PHONOPORE  CONSTRUCTION  COMPANY,  THE,  LTD.,  The 
Phonopore  Works,  Scotts  Works,  Southall,  Middlesex.  The 
first  meeting  of  creditors  was  held  on  Dec.  5,  at  29,  Russell- 
square,  London,  W.C.  1.  The  Official  Receiver  reported  that 
the  company  was  formed  in  March.  1916,  with  the  object  of 
carrying  on  "business  as  manufacturers  of  telephone  instruments. 
The  company  carried  on  business  until  June,  1917,  when  its  works 
were  taken"  over  by  the  War  Office,  and  it  then  practically 
ceased  to  do  any  trade  until  January,  1919,  when  the  War  Office 
gave  back  possession  of  the  premises.  Later,  a  sum  of  £1  500 
was  awarded  in  respect  of  compensation,  and  he  (the  Official 
Receiver)  understood  there  was  a  question  of  a  further  payment 
due  to  the  company.  A  representative  on  behalf  of  the  Crown 
said  the  War  Office  had  three  claims  against  the  company,  one 
of  which  was  for  £2  750.  Mr.  F.  R.  W.  Robinson  said  the 
companv  still  had  a  claim  against  the  Crown  for  over  £3  000,  of 
which  £700  was  in  respect  of  the  balance  of  the  award  granted 
by  the  Royal  Commission,  and  the  remainder  was  for  re-instate- 
ment.  The  Official  Receiver,  continuing,  said  debentures  were 
issued,  the  holders  of  which  were  Mr.  F.  R.  W.  Robinson,  Mrs. 
Robinson  (his  wife),  and  Mr.  F.  R.  H.  Robinson  (son).  Mr. 
F.  R.  W.  Robinson  was  appointed  receiver  by  Mrs.  Robinson 
under  her  first  debenture,  and  he  was  now  in  possession  of  the 
company's  assets.  The  statement  of  affairs  had  not  been  lodged, 
but  the  creditors  were  stated  to  amount  to  £2  500.  The  com- 
pany's failure  was  stated  to  have  been  due  to  the  occupation  by 
the  War  Department  of  the  company's  premises,  loss  of  good- 
will, and  general  depression  in  trade.  Asked  if  he  had  any 
proposal  to  make  to  the  creditors  on  behalf  of  the  company,  Mr. 
Robinson  said  he  was  in  touch  with  several  people,  and  he  was 
doing  his  best.  He  was  willing  to  give  up  his  own  debentures 
for  £2  000,  and  rank  as  an  ordinary  creditor,  if  a  working  agree- 
ment was  arrived  at.  The  creditors  decided  that  no  application 
be  made  to  the  Court  to  appoint  a  liquidator,  other  than  the 
Official  Receiver.     A  committee  of  inspection  was  nominated. 
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Patent  Record. 


SPECIFICATIONS    TUBLISHED. 

The  fotlomrtff  abttract  from  tome  of  the  speeificationt  recentiy  pubtithed  have 
been  tpeeiaily  compiled  by  Messks.  Mewbukn,  Ellis  &  Co.,  Chartered  Patent 
AgenU,  70  and  72,  Chancery-lane,  London,  W.C. 

COUPLETE   SPECIFICtTIONS. 

140  075  TipT  Pei*ce  MANuricrniiNG  Co.    Magnetic  chucks.     (5/11/14.) 
142  605  Thermos  Akt-Ges.    Electric  heating  resistances.     (16/1/16.) 

151  274  Gehrig,   J.     Electric  current  generator  for  high  voltage  ignition 

and  lighting.     (16/9/19.) 

152  625  AKTIEBOL4GET    Ckytograph.      Production     of     cipher    documents 

especially  adapted  for  telegraphic  despatch.     (10/10/19.) 
152  665  Ten   Bosch  A.    Electric   wall   pluss.     (23/7/19.) 
154  893  Maschise.v     fabrik     Oeplikox.     Homopolar   inductor    alternator. 

(23/11/19.) 
160  S33  Akt.   Ges.   Brown,  Boveri  f.t  Cie.    Process  for  suppressing  the 

higher    harmonic    currents    in    the    secondary    circuits    of    trans- 
formers feeding  polyphase  metal  vapour  rectifiers.     (1/4/20.) 
162  231  Hermans,    P.     Method    of    manufacture    of    laminated    magnetic 

masses    provided    with    vanes    for    electric    machines.     (4/4/19.) 

(Divided  Application  on  142  828.) 
165  402  Scintilla.     Wire-clamping  terminal  for  low-voltage  installations. 

(24/6/20.) 
167  427  Macxeur,  A.  C.     Telegraphic  telltale  instruments.     (9/11/20.) 
167  436  Kirk.  A.,  &  Milliken,  R.   C.     Bonding  blocks  for  metal-covered 

electric  wiring.     (18/1/21.) 
167  437  Soc.  Dutes  Doublet  et  Cie.    Magnetos.     (25/2/20.) 
167  507  Beavan,     A.     M.     E.      Means   for   heating   rooms   and   the   like 

electrically.     (9/11/20.) 
167  520  BuLTEMAN,  A.  P.  E.    Electric  insulators  of  the  built-up  or  com- 
pound type.     (2/3/20.) 
167  522  British,   L.   M.,   Ericsson   Manufacturing   Co.,   Ltd.,   &   Crow, 

W.    M.     Electrical  indicators.     (1/4/20.) 
167  52S  SoDEN,  J.  K.     Electric  table-heaters.     (9/4/20.) 
167  537  Imbery,  A.     Electi-ic  resistance  furnaces.     (30/4/20.) 
167  539  Nolan,  J.    Electric  immersion  heaters.     (30/4/20.) 
167  542  Stamm,    M.,    Tucker,    H.,    &    Platz,    M.    J.      Air-cooled   electric 

motors.     (4/5/20.) 
167  543  Hall,  J.    Remote  control  circuit  breakers  and  the  like.     (4/5/20.) 
167  544- Aluminium  Works,  Ltd.,  &  Santiago,  M    C.    Moulds  for  use  in 

casting  pans  and  other  similar  hollow  articles  in  aluminium  and 

aluminium    alloys.     (4/5/20.) 
167  545  British   Thomson-Houston   Co.,   Ltd.,   &  Ralph,   6.   J.    Electric 

furnaces.     (5/5/20.) 
167  549  Cunningham,   E.     Electric  switches.     (7/2/21.) 
167  552  Marshall,   W.   R.     Sparking-plugs.     (6/5/20.) 
167  558  GoRDELiER,    F.    H.       Means    for    amplifying    the    sounds    of    the 

receivers  of  telephonic  or  like  instruments.     (7/5/20.)     (Cognate 

Application   13  587/20.) 
167  560  British  Thomson-Houston  Co.   (General  Electric  Co.).    Systems 

of  electric  ship  propulsion.     (7/5/20.) 
167  561  British  Thomso.n-Houston  Co.    (General  Electric  Co.).    Electric 

discharge   devices.     (7/5/20.) 
167  567  British     Thomson-Houston     Co.    (General   Electric    Co.).    High 

frequency  electric  signalling  systems.     (8/5/20.) 
167  568  PoucHAiN,    A.      Positive    electrodes    for    electric    accumulators. 


(8/11/20.) 
167  577  PoucUAiN, 

(10/5/20.> 
167  580  Napier     " 


A.      Positive     electrodes     of    electric     accumulators. 


Device    for    testing    and    facilitating    adjustment    of 
Ignition   coils  and  sparking  plugs.     (11/5/20.) 
167  584  Macrorie,  A.  K.,  &  Shearing,  G.     Thermionic  valve  transmitting 
circuits  for  wireless  telegraphv  and  telephony.     (11/5/20.) 


APPLICATIONS   FOR   PATENTS 

June  25,  1921. 

Baker.     Commutators  or  distributors  for  elsctric  ignition  system. 

Soc.    Francaise    Radio-Electrique.    Electro-magnetic   wave-receiv- 
ing arrangement.     (3/11/16,  France.) 

Hughes '&  Perks.    Day   and  night  electric  way  indicators. 

Higgs.     Brush-holders    for   electric    machines. 
June  27,  1921. 

Prentice.     Electric  lamp  holders. 

You.N'G.     Electric    transmitter   microphones. 

Whitlock.     Globe  holder?  for  electric  lights. 

Harris    &     Shave.      Adjustable     device     for 
current,  &c. 

Kolkin.       Arrangement     of     electrodes     for     fusing     electrolytic 
apparatus. 

FuGE.     High-frequency   electrical   apparatus. 

Mellersh-Jackson     (Soedos     Etablissementi 
system   for  motors. 

Twiss.    Switches. 

June  28,  1921. 

Davidson  &  W/tfrhouse.    Electric  heaters. 

Pilkinoton.     Electrical    transmitter   microphones. 

Macistyre.     Telegraphic  apparatus  for  transmitting  messages,  &c. 


17  449 
17  457 
17  4&3 
17  493 


17  525 

17  536 
17  567 
17  576 
17  683 
17  585 
17  594 
17  697 

17  600 
17  603 
17  608 
17  615 

17  C18 
17  621 
17  632 
17  634 


17  646 
17  682 
17  683 


conveying  electric 


Gaumont).  Control 


LuNDBERG  &  Peog.     Switches. 

&  17  632  Manners-Smith.    Electro-magnets. 

Cornelius.     Electric  rotating  furnaces 

Barbour   &   Martin.      Electric   measuring   and   indicating   instru- 
ments. 

TuRQUAND.     Magnetic  locks  for  electric  lamps  for  mines,  &c. 

Igrasic  Electric  Co.  (Cutler-Hammer  Mfg.  Co.).    Electric  motors. 

B.  T.-H.  Co.   (G.  E.  Co.).     Switch  boxes. 

Metropolitan-Vickebs  Electrical  Co.    Electric  protectiva  systems. 
(9/10/20.    U.S.) 

Magehle  <fc  Steiner.    Electric  bells.     (28/6/20,  Austria.) 

Powell  &  Smith.    Electrically  braking  motor  vehicles. 

Neale.     Electro-magnets. 

White,   Jacoby   &   Co.      Variable   speed   gear   of   electric  drilling 
machines. 

June  29,  1921. 

Appleby.    Insulated  bars  for  coupling  up  electric  switches. 

Cosmos  Lamp  Works,  Ltd.,  &  Orange.    Metal  filament  lamps. 

Metropolitas-Vickeks     Electrical     Co.     &     Fletcher.    Induction 
motors. 

TiNGEY.     High  frequency  amplifiers. 

WiNOFiELD.     Automatic    temperature    controlling    appliances    for 


heaters. 

Electrical     apparatus     for    ezplo 


electr.. 
Paquit.    JSIectrical     apparatus     for    explosive    motors.     (17/8/20, 

Havnes  &.  Eamage.     Utilizing  small  electric  forces  to  control  larger 

Vickers,  Ltd.,  &  Wearham.    Multiple  conductors. 

"•  T.-H.  Co.   (G.  E.  Co.).     Electro-magnetic  switches. 


17  727  Bayerische     Elektricitats-Industrie.     Rott     &     Co.       Cut-out. 

(15/7/20,  Germany.) 
17  736  Premier    Electric    Welding    Co.    &    Paterson.      Electrodes    for 

electric  welding. 
17  748  Favhe-Bulle.     Electric  apparatus  tor  sending  out  time,  &c. 

June  30,  1921. 
17  765  Smith.     Storage  batteries. 
17  784  DE  Vos.     Accumulators. 

17  785  Wordsworth.     Electrically-operated  switches. 
17  798  Weekes.     Electric  heating  elements. 
17  801  Jackson.     Commutators  or  distributors 
17  802  Twiss.     Insulators. 

17  811  B.  T.-H.  Co.  (G.  E.  Co.).     Electric  conductors. 
17  812  B.    T.-H.    Co.    (G.    E.    Co.).      Speed    regalating    mechanism    for 

electric  machines. 
17  815  Mancini.       Utiliser     for     anr.bient     and     natural     electro-magnetic 

energy  derived  from  any  luminous  source. 
17  820  Midgley.     Electric  machines. 
17  822  Sgadari.     Electric  furnaces. 
17  839  EAD19-C0MMUNICATION    Co.   &   Scott-Taggart.    Negative   resistance 

devices  for  electro-magnetic  wave  systems,  &c. 
17  844  Metropolitan-Vickers    Electrical    Co.     Protective    apparatus    for 

electric  systems.     (8/9/20,   U.S.) 

July  1,   1921. 

17  856  Waltho.     Switches  forming  part  of  incandescent  lamp   fittings. 

17  359  Railing  &  Angold.     Oscillating  gear  for  electric  fans.  &c. 

17  870  Cuppleditch  &  Stott.  Means  for  handling  loads  on  electrically- 
driven  trucks. 

17  895  Mldland  Electric  Mfg.  Co.  &  Barber.     Switches. 

17  924  PoLLAK   (Maschinen  Akt-Ges.   Seebanh-Zurich).     Switchgear. 

17  931  RouTis^.  Electrical  apparatus  for  indicating  and  repeating  move- 
ments at  a  distance 

17  933  Scintilla.  Electric  starting  and  igniting  apparatus.  (1/7/20, 
Switzeriand.) 

17  936  Jones.     Electric  generators  and  motors. 

17  942  Cubitt.     Electric  measuring  instruments. 

17  943  B.  T.-H.  Co.   (G.  E.  Co.).     Protective  devices  for  electric  circuits. 

17  944  B.  T.-H.  Co.  (G.  E.  Co.)  Electric  conductors,  and  method  for 
insulating    same. 

17  947  Clarke's  Neo-Electric  Devices,  Ltd.    Telephone  call-boxes,  &c. 

17  958  Lenaghan.     Electro-magnetic  and  polari^.ed  relays. 

17  959  Creed  &  Co.,  Ltd.,  &  Lenagjan.     Telephone  switch  banks. 

17  960  Creed  &  Co.,  Ltd.,  &  Lenaghan.     Automatic  telephone  systems. 

July  2,   1921. 
17  997  Callender's  Cable  &  Construction  Co.  &  Ukmston.    Manufacture 
of  electric  cables. 

17  998  Callender's  Cable  &  Construction  Co.  &  Kay.    Switchgear. 

18  007  Holme  &  Co.,  Adamson  &  Brooke.     Control  of  crane  motors,  &c. 
18  017  B.  S.  T.  Electric  Fittings,  Co..  &  Thompson,  Barnett  &  Saunders. 

Supports  for  electric  light  holders. 
18  032  Negromanti.     Electric    heated    clothing.     (18/12/20,    Italy.) 
18  037  Barbour  &  Martin.     Electric  instruments  and  relays. 
18  044  Bengough.       Process    of    treating    light    rays,    cathode    rays,    &c. 

(3/7/20,    Austria.) 

July,  4,  1921. 
18  067  Sutherland,  Ltd.,  &  Cooke.     Switches. 
18  075  Macaulay.     Cable  fuse  boxes. 
18  080  HosiE.     Electric   cables    and   insulators. 

18  082  Garrard,  Wilson  &  Railing.     Electric  protective  apparatus. 
18  086  Twiss.     Masts  for  supporting  overhead  transmission  lines,  &c. 
IS  091  Slark  &  Steele.     Electric   immersion   heater. 
18  093  Naamlooze   Venootschap    Nedeilandsche  Thermo-Telephoon  Maat- 

schappij.     Long   distance    telephony.     (5/7/20,    Germany.) 
18  097  Krupp      (F.)     Akt.-Ges.     Transmission  dynamometers.     (10/11/20, 

Gel-many.) 
18  108  Russell.    Electric  supply  services  for  dwelling  houses. 
18  109  Webb.     Cathodes  for  electrolyzers. 

18  112  Morgan  Crucible  Co.  &  Brown.    Electric  current  collectors. 
18 122  Automatic   Telephone   Mfg.    Co.   &   Knight.    Telephone   systems. 

(3/7/20,  U.S.) 
18  125  Newton      Dynamo  electric  machines. 

18126  Lodge  Fume  Co.  Metallbank  und  Metallurgische  Ges.).    Cleaning 

discharge    electrodes    in    apparatus    for   electric    precipitation    of 
particles  from  gases. 

18127  Lodge  Fume  Co.  (Metallbank  und  Metallurgische  Ges.).     Mechani- 

cally rectifying  polyphase  current. 
July  5,  1921. 

18  138  Trench.     Safety  spring  accumulator  case. 

18  171  Preston  &  Wilkinson.     Supports  for  electric  lamps. 

18  216  B.  T.-H.  Co.   (G.  E.  Co.).     Electric  induction  apparatus. 

18  217  B.  T.-H.  Co.  (Cie.  Francaise  Thomson-Houston).  Electric 
machines. 

18  218  B.   T.-H.  Co.  &  Martin.     Electric  machines. 

18  219  Davis.     Electric  equipment  of  aircraft. 

18  226  Metropolita.n-Vickers    Electrical    Co.    Induction   motors. 

18  227  Metropolitan-Vickers  Electrical  Co.  Transformers,  reactance 
coils,  &c.     (30/7/20,  U.S.) 

July  6,  1921 

18  236  Taylor     Electric  transmission. 

18  241  Brearey.  Means  for  controlling  feed  or  traverse  of  material  in 
electric  welding  machines. 

18  248  Parsons.     Electric  indicator  movements. 

18  277  BAXTEt.     Combined   electric  cable   receiver  and   grip 

18  295  Siemens  Bros.  &  Co.  &  Christian.    Telephone  circuits. 

18  296  Siemens  Bros.  &  Co.,  Collyer  &  Petithonv.  Hunting  arrange- 
ments  in  telephone  system. 

18  297  Callender's  Cable  &  Construction  Co.,  Beechoft  &  Boothhoyd. 
Clamps  for  electric  junction  boxes  for  bonding  metallic  sheathed 
wires.  &c. 

18  298  Callender's  Cable  &  Construction  Co.  &  Burchall.  Electric  wires 
or  cables. 

18  342  Creed  &  Co.  Keyboard  perforators  for  punched  tape  for  auto- 
matic telegraphy. 

18  349  Metropolitan-Vickers  Electrical  Co.  Commutator  machines. 
(30/7/20,  U.S.) 

18  358  Nouvel.  Distant  control  device  for  electric  circuits.  (12/8/20. 
Prance.) 

18  363  Kohlmeyer.     Storage    batteries. 

18  364  Kohlmeyer.    Battery  boxes  or  containers. 

18372  Mann.     Accumulators. 
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Notes  of  the  Week. 

London's    Capital   Station. 

LoxDON  is  to  have  a  capital  electricity  supply  station. 
And  though,  the  Commissioners'  decision  may  require  a 
little  explaining  to  the  naturally  and  desigiiedly  obtuse, 
after  all  that  has  been  said  on  the  contrary  side,  "we  think 
they  have  taken  the  right , course.  Indeed,  their  findings 
on  the  inquii-y  into  the  proposals  put  fonvard  for  the  re- 
organisation of  electricity  supply  in  London  and  the  Home 
Counties  exhibit  not  only  tact  but  a  desire  to  weld  all  that 
v/na  good  in  the  various  schemes  (and  the  differences  be- 
t'W'een  these  schemes  were  at  no  time  great)  into  a  still 
better  whole.  As  will  be  seen  from  the  full  account  which 
we  give  on  another  page  of  this  issue,  the^  District  is  to 
remain  much  the  same  as  was  originally  determined,  and  a 
Joint  Electricity  Authority  of  twenty-seven  members,  in- 
cluding a  Chairman  and  representatives  of  both  company 
and  municipal  undertakings,  the  London  and  other  County 
Councils,  and  the  Railway  Companies  is  to  be  established. 

Cheaper   Current    the    Object. 

But  it  is  on  the  technical  side,  as  we  have  already  hinted, 
that  most  interest  is  to  be  found.  The  estimates  of  the 
various  promoters  are  generally  accepted,  as  are  the 
methods  of  meeting  the  demands  until  1926  by  extending 
certain  existing  stations.  The  Commissioners  then  take 
their  own  line.  They  point  out  that  after  1926  it  will  be 
more  economical  to  build  a  200  000  kW  capital  station 
than  to  continue  to  develop  existing  stations  or  to  distribute 
I  lie  extra  generating  plant  required  between  new  capital 
stations  and  existing  stations.  To  do  this  will  involve 
no  more  capital  expenditure  than  the  first  proposal  and 
considerably  less  than  the  second,  while  it  will  reduce  the 


anntial  cost  of  supjjlying  electricity  to  the  authorised  dis- 
tributors' bus  bars  from  1147d.  t.o0'978d.  per  unit,  a  saving 
worth  having.  Transmission  losses  and  coal  consumption 
will  also  be  reduced.  The  new  station  will  be  erected  on 
the  famous  Barking  site. 

The   Purchase   Clause   to    Go  ? 

Politically  the  Commissioners  see  no  difficulty  in  pool- 
ing engineering  resources  now  existing  under  different 
ownerships  and  under  different  financial  conditions.  We 
hope  their  optimism  will  be  justified.  This  is  the  more 
likely  as  they  almost  warmly  recommend  an  abolition  of 
the  hated  purchase  clause.  The  Commissioners'  decision, 
indeed,  takes  us  a  long  step  forward.  Though  it  is  per- 
haps too  much  to  say  that  we  have  yet  emerged  from  the 
slough  which  has  so  long  prevented  progress  in  the  elec- 
tricity supply  of  London,  given  that  commtinity  of  in- 
terests and  endeavo'ur  which  was  so  cons]3icuous  during  the 
inquiry,  and  to  which  the  Commissioners  pay  just  tribut-e, 
there  is  no  I'eason  why  real  advance  should  be  delayed. 

Reparation—The   Institution   Acts. 

We  are  glad  to  see  that  the  Institution  of  Electrical 
Engineers  have  lost  no  time  in  putting  their  views  on  the 
payment  of  German  reparations  in  kind  before  the  Govern- 
ment. In  a  letter  to  the  Prime  Minister,  which  we 
])ublish  on  another  page  of  this  issue,  Mr.  Highfield  calls 
attention  to  the  fact  that  the  adoption  of  such  a  proposal 
would  mean  an  increase  in  the  unemployment  of  labour, 
both  skilled  and  unskilled,  and  for  obvious  reasons  would 
not  lead  to  a  cheaper  service  than  with  equipment  of 
British  manufacture.  In  addition,  the  prestige  of  British 
goods  would  be  diminished  and  the  country  would  before 
long  be  left  dependent  for  electrical  ser\nces  upon  German 
industry.      Not  the  least  harmful   of   the   results    of     this 
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policy  would  be  the  discouragement  of  embryo  electrical 
engineers,  a  class  of  skilled  workers  which  the  war  showed 
to  be  of  vital  importance  to  the  country's  well-being.  In 
a  word,  to  allow  the  Germans  to  build  our  power  stations 
for  us  would  ruin  the  British  electrical  industi-y  without 
doing  anyone  any  good  except  our  late  enemies.  As  to 
the  accuracy  of  this  presentation  of  the  case  there  can  be 
no  two  views  among  electrical  engineers.  But  there  will 
also  be  a  general  feeling  of  gratification  that  the  Institu- 
tion has  moved  so  promptly  on  so  vital  a  matter  and  has 
commenced  its  career  in  a  wider  field  by  so  just  a  repre- 
sentation of  the  views  of  the  whole  industry. 

Electrical   Opinion    Firm. 

Indeed,  the  unanimity  not  only  of  the  Institution,  but 
of  the  electrical  industry  a-  a  whole,  on  this  question  is 
very  impressive.  The  Conference  of  the  Joint  Industrial 
Councils  of  the  Electricity  Supply  and  Coutracting  Indus- 
tries and  of  the  Associations  of  Electrical  Manufacturers 
and  Wholesalers  and  of  the  British  Electrical  Development 
Association  which  recently  waited  on  Sir  Ai.fhed  ^Ioxd  to 
discuss  the  subject  of  unemployment  have  again  met  to 
deal  with  reparations,  and  have  memorialised  the  Pkime 
Minister  on  the  disastrous  effects  to  the  electrical  industry 
of  the  proposals.  This  memorial  is  the  more  interesting  as 
it  indicates  the  opinion  of  the  Labour  section  of  electrical 
workers  on  a  policy  which  must  vitally  aSect  their  interests. 
A  copv  of  this  memorial  has  been  sent  to  every  Member 
of  Parliament  with  an  explanatory  note.  In  addition,  the 
electrical  section  of  the  Federation  of  British  Industries  have 
lost  no  time  in  giving  their  views  on  the  proposals,  with 
the  result  that  the  new  President  of  the  Federation,  Colonel 
O.  C.  Armstrong,  has  written  to  the  Chancellor  of  the 
E.\CHEQUER  pointing  out  that  the  views  of  Sir  Peter 
RvLANDs  were  only  his  personal  views  and  not  those  of  the 
Federation  as  a  body,  while  both  the  B.E.A.M.A.  and  the 
Cable  ]\Iakers'  Association  are  moving  to  get  the  proposals 
laid  before  the  Board  of  Trade  Committee  on  Electric  Power 
Supply.  Such  a  representation  of  the  opinion  held  by 
electrical  engineers  of  all  kinds  on  this  matter  should  remove 
any  doubt  that  may  exist  in  Government  circles  as  to  the 
jjracticability  and,  indeed,  the  possibility  of  going  any 
further  with  this  scheme — except  burying  it  and  as  quick!  v 
as  possible  forgetting  all  about  it. 

Hydro-Electric  Power  and  Building  Construction. 

The  work  of  increasing  Bradford's  water  supply  by  build- 
ing an  additional  reservoir  is  interesting  to  electrical 
engineers  in  two  ways.  Not  only  are  the  various  ropeways, 
cranes,  and  other  machinery  necessary  for  the  construction 
work  to  be  operated  electrically,  but  the  energy  necessary 
for  these  purposes  is  to  be  supplied  from  one  of  the  existing 
reservoirs  by  a  special  pipe  line.  But  this  hydro-electric 
scheme,  as  the  article  which  we  publish  on  another  page 
of  this  issue  shows,  is  no  temporary  job,  for  during  the 
constructional  work  and  after  it  is  finished  the  plant  will 
be  used  not  only  for  power  purposes,  but  for  supplying  the 
village  where  the  workmen  are  to  be  accommodated  with 
lighting  and  amusement  in  the  shape  of  a  picture  theatre. 
We  hope,  moreover,  that  the  uses  of  electricity  at  Scar 
IIou.se  village  will  be  still  further  developed  without  delay. 
Situated  as  this  small  colony  will  be  in  the  remote  fast- 
nes.ses  of  the  Yorkshire  Moors,  with  only  very  inadequate 
road  and  rail  facilities,  and  far  from  industrial  areas,  the 
fuel  problem  would  in  ordinary  circumstances  be  difficult 
to  solve,  and  then  only  solvable  at  great  expense.     WMth 


hydro-electric  power  at  their  doors  all  these  problems  auto- 
matically vani.sh,  and  the  most  modem  methods  of  heating, 
cooking,  and  lighting  become  available  in  the  most  rural 
of  districts.  Bradford  has  never  been  behindhand  in  the 
development  of  electrical  applications.  The  Waterworks 
Committee  and  Vickers,  Ltd.,  are  jointly  to  be  congratu- 
lated on  their  latest  electrical  enterprise,  which  we  feel 
sure  will  be  crowned  with  success. 

Taxation   and   Trade   Recovery. 

Opinion  is  steadilv  crystallising  on  the  view  that  if  ti  •■ 
trade  of  the  country  is  to  recover  with  the  least  possible 
delay  taxation  must  be  reduced  to  a  level  which  will  once 
more  provide  a  margin  for  industrial  expansion.  In  order 
that  this  reduction  may  take  place  it  is  ob\'ious  that  the 
national  expenditure  must  fall.  This  is  not  possible  to 
any  great  degi-ee,  say  some,  for  the  cost  of  the  war  must  be 
met  somehow,  and  this  will  be  neces-sary  even  if  the 
Germans  pay  their  reparation  debt  in  full.  While  admit- 
ting the  force  of  this,  we  fail  to  see  the  necessity  for  allow- 
ing war-time  expenditure  to  be  continued  in  peace,  when 
there  is  every  indication  that  what  is  needed  more  than  any- 
thing else  is  universal  economy  of  the  most  rigid  kind.  The 
problem  has  been  rightly  presented  from  tiis  point  of  view 
by  Lord  Inchcape,  a  member  of  Sir  Eric  Geddes'  Economy 
Committee.  Reduced  expenditure,  he  indicated,  is  neces- 
sary if  we  are  to  remain  solvent,  and  dreams  of  a  new 
earth  must  therefore  fade  before  the  stem  reality  that 
there  is  no  money  to  pay  for  schemes  for  universal  improve- 
ment. We  have,  in  fact,  reached  the  limit  of  taxation. 
It  must  be  the  duty  of  us  all  to  see  that  it  is  cut  down 
without  delay  and  thereafter  imposed  in  such  a  way  as 
to  cause  a  minimtim  of  harm  to  industry. 

A   Welcome   Change   of  View. 

There  is  some  little  hope  that  the  Government  are  begin- 
ning to  recognise  the  necessity  for  a  change  in  their  financial 
policy.  Sir  Eric  Qeddes'  Committee  has,  we  are  told, 
found  that  expenditure  can  be  reduced  in  departments 
where  a  few  months  ago,  we  were  informed,  not  one  far- 
thing less  of  revenue  could  be  accepted.  Sir  Robert  Horne 
is  tempering  the  wind  to  those  who  are  in  debt  for  their 
excess  profits  duty.  Local  authorities,  who,  as  Mr.  "W.  L. 
HicHENs  has  pointed  out,  are  as  great  sinners  as  the 
Government  in  prodigality,  are  adopting  a  saner  outlook, 
and  Labour  is  at  last  beginning  to  realise  that  their  salva- 
tion lies  in  greater  productiveness.  Improvement  may  then 
be  realised  in  a  short  time.  This  being  so,  it  is  with  a  certain 
opportuneness  that  the  British  Institute  and  National 
CouucU  of  Social  Service  have  issued  a  manifesto  expressing 
the  hope  that  if  heavy  cuts  on  public  social  sei-\'ices  are 
inevitable  they  sliould  be  made  where  they  are  least  harm- 
ful, and  that  there  is  even  now  an  economy  which  is  e.x- 
travagaiice.  This  is  very  true,  especially  where  expendi- 
ture on  education  and  scientific  research  are  concerned  (to 
take  two  exanvjjles  only),  but  it  is  unfortunately  on  such 
items  as  these  that  the  economy  axe  first  falls.  We  hope 
that  this  occa.sion  will  be  an  exception.  The  war  should 
have  taught  us  that  monev  spent  on  such  ser\rices  is  well 
spent. 

An   Institution   and   its   Presidents. 

One  of  the  greatest  successes  of  the  Junior  Institution 
of  Engineers  is  to  be  found  in  its  uniformly  successful  choice 
of  Presidents.  It  throws  its  net  wide  and  secures  eminent 
man  after  eminent  man,  but  by  either  luck  or  judgment  it 
also  ensures  that  the  eminent  man  chosen  is  one  who  can 
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aud  does  say  something  to  which  it  is  worth  listening. 
Perhaps,  after  all,  this  success  is  iu  part  due  to  the  reaction 
of  the  spirit  of  the  Society  on  its  President.  For  in  a 
Society  where  even  the  oldest  are  juniors  in  intention,  and 
where  the  infallibility  of  youth  is  always  in  the  ascendant 
even  among  the  oldest,  it  is  wise  in  the  presidential  pro- 
nouncement to  throw  off  pretence  and  bombastic  subter- 
fuge, and  say  what  you  mean  as  directly  as  you  can.  From 
the  electrical  point  of  view  no  better  man  could  have  been 
chosen  for  this  purpose  than  Mr.  C.  H.  Wordingham, 
who  is  a  man  of  definite  opinions  and  knows  how 
to  state  them  interestingly.  INIoreover,  he  has  the  well- 
being  of  the  electrical  industry  at  heart.  We  are  not  sur- 
prised therefore  to  find  that  his  address  to  the  Junior 
Institution,  which  lost  nothing  in  its  delivery,  summarises 
the  present  problems  of  the  electrical  engineer  for  the 
benefit  of  a  wider  circle,  and  indicates  in  no  uncertain  way 
that  while  the  electrical  industry  can  help  engineering, 
engineering  can  also  help  the  electrical  industry  ;  and  that 
the  two  together  are  a  li\'ing  force  for  progress. 

The   Fear   of  the   Expert. 

But  Mr.  Woedingh.^m's  most  important  point  was  one 
upon  which  too  much  insistence  cannot  be  placed  at  the 
present  time.  For  while  during  the  war  engineers  were 
accepted  at  their  real  value,  the  old  myth  is  once  again 
arising  that  engineers  are  unsuitable  for  administrative 
work.  In  other  words,  it  is  the  old,  old  disease  for  which 
the  cure  is  so  difficult,  expertophobia,  the  fear  of  the 
expert,  the  dread  and  mistrust  of  anyone  who  really 
knows  how  to  cany  out  his  work.  True,  it  has  been  said 
that  the  amateur  has  made  England  what  it  is,  but  that 
is  a  statement  which  in  these  days  has  a  double  meaning, 
of  which  the  full  implication  might  well  be  realised.  That 
the  engineer  should  have  full  administrative  command  is 
ti'ue  in  the  factory  and  is  doubly  true,  as  Mr.  Wordingham 
very  justly  points  out,  in  the  research  laboratoiy.  For 
though  the  heads  of  such  a  laboratoi-y  may  be  mainly  con- 
cerned in  organisation,  yet  it  is  organisation  that  can  only 
be  successfully  effected  by  one  having  scientific  and  tech- 
nical knowledge.  With  their  new  realisation  of  their 
political  power  this  is  a  point  to  which  engineers  might  well 
pay  attention. 

The   Wrong   Sort   of   Criticism. 

In  reply  to  critics  we  have  often  argued  that  to  discuss 
the  defects  of  electrical  apparatus  in  the  columns  of  a 
technical  journal  is  not  only  not  to  be  deplored,  but  is 
eminently  a  wise  course.  Where,  it  may  well  be  asked,  if 
not  in  such  pages  as  oiu-s,  can  information  be  collected  that 
will  not  only  be  of  general  assistance  to  the  electrical 
industry  at  the  moment,  but  by  its  publication  allow 
improvements  to  be  obtainetl  with  the  least  possible  delay  ? 
Electrical  engineers,  it  may  be  confidently  asserted,  need 
not  be  afraid  of  their  misitakes,  for  they  are  a  sign  of 
growth.  ^Moreover,  the  lessons  they  teach  must  be  learnt 
if  we  are  to  advance  at  all.  It  is  another  matter,  however, 
when  an  engineer  goes  out  of  his  way  to  tabulate  adverse 
opinions  on  electrical  cooking  and  heating  apparatus  torn 
from  their  context  in  the  pages  of  various  technical 
journals  to  prove  that  "  electric  cooking  is  a  luxury  for  a 
limited  few  for  whom  reduced  rates  cannot  be  justified 
in  social  justice,"  and  that  the  "  electric  heating  of  houses 
would  be  a  gross  waste  rather  than  a  conservation  of  fuel 
resources."  Yet  this  is  what  has  been  done  by  a  Mr. 
Samuel  Wyen,  of  New  York.  As  a  matter  of  fact,  such  a 
production  has  its  uses.  It  erects  a  case  against  electric 
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cooking  which  appear?  formidable,  but  which  can  in  reality 
be  easily  demolished.  It  is  so  exaggerated  that  it  at 
once  produces  in  the  reader's  mind  an  instant  sense  of 
reaction.  It  is  not  at  all  the  sort  of  compilation  which 
ser\'e3  any  useful  purpose. 

Thoughts   on    the   Christmas   Season. 

Though  this  is  not  Trafalgar  Day,  but  the  Christmas 
season,  we  hope  that  eveiy  electrical  engineer  is  about  to 
do  his  duty ;  for  at  a  time  of  year  when  the  giving  of 
presents  is  the  rule  and  a  choice  of  gifts  suitable  to  per- 
sonal idiosyncrasies  a  difficulty,  eveiyone  connected  with  the 
ele-ctrical  industiy  should  be  relieved,  his  task  being  so 
easy.  Whether  it  be  a  maiden  aunt  who  has  to  be  squared, 
or  a  lady  whose  relationship,  though  not  so  close,  is  more 
interesting  who  has  to  be  placated,  the  solution  is  the 
same.  Half  a  gross  (more  or  less)  of  electric  irons  (at  the 
usual  trade  rates)  will  almost  do  the  trick,  aud  if  we  add 
a  toaster  or  two  and  a  curling  tongs  heater  or  so,  not  only 
is  anxiety  removed,  but  comfort  is  introduced  into  many  a 
home  where  at  present  it  is  an  ideal  rather  than  an 
actuality.  Christmastide  provides  an  excellent  chance,  not 
only  for  preaching  but  for  practising  the  electrical  gospel, 
a  chance  which  we  hope  will  be  seized  with  both  hands. 


Future  of  Light  Railways. 

The  end  of  this  month  will  see  the  passing  of  the  Light 
Kailway  Commissioners  and  the  whole  of  the  powers  and 
duties  of  the  Commissioners  will  then  be  transferred  to  the 
ilinister  of  Transport.  While  this  may  or  may  not  be 
included  under  the  heading  of  post-war  reforms,  the  change 
will  at  least  close  a  chapter  in  the  history  of  the  chequered 
career  of  light  railways  in  this  country,  and  will,  we  hope, 
inaugurate  a  new  and  more  prosperous  era  for  this  useful 
means  of  transport.  That  the  Light  Railways  Acts  have 
failed  to  realise  the  expectations  of  engineers  is  an  admitted 
fact,  but  under  the  circumstances  it  is  a  fact  at  which 
nobody  can  be  surprised. 

Reasons    for   the    Failure. 

There  are  several  reasons  for  this  failure.  In  the  first  place, 
the  procedure  under  the  Acts  of  1896  and  1912,  though  a 
great  advance  upon  that  previously  available,  was  cumber- 
some and  costly.  In  the  next  place,  any  scheme  which 
threatened  the  slightest  competition  with  a  railway  had 
no  chance  of  receiving  olficial  sanction.  In  addition,  the 
conditions  laid  down  by  the  Treasuiy  for  State  assistance 
were  too  rigid,  and,  in  consequence,  only  about  one-fifth 
of  the  million  pounds  set  aside  by  the  1896  Act  has  up  to 
date  been  advanced  to  light  railway  companies.  The 
opposition  of  the  landowners  and  the  difficulty  of  securing 
the  support  of  local  authorities  also  had  an  adverse  effect. 
If,  therefore,  there  had  been  anything  else  than  slow 
pro'gress  in  light  railway  development  it  would  have  been 
almost  a  miracle. 

Alterations   in    Procedure. 

What  chances  are  there  for  improvement?  If  we 
examine  the  case  we  find  that  in  future  applications  will 
be  made  direct  to  the  JMinister  of  Transport,  and  thus  the 
dual  procedure  involved  in  the  application  for  an  order 
to  the  Light  Railway  Commissioners  and  its  subsequent 
submission  for  departmental  confirmation  will  disappear. 
When,  however,  the  ^Minister  is  of  opinion  that  the  pro- 
posals of  the  promoters  ought  to  be  submitted  to  Parlia- 
ment he  may  make  a  provisional  Order  and  then  submit  the 
proposals  to  Parliament  by  bringing  in  a  Bill  for  the  con- 
firmation of  the  Order. 
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These  alt«i"atioiis  will  certainly  siiiiplifv  matters,  and  they 
should  also  lead  to  expedition  and  economy.  It  is  now 
proposed  to  encourage  light  railway  undertakings  by  the 
grant  of  special  facilities  both  by  the  State  and  by  the 
larger  railwaj^  companies,  a  very  different  policy  from  what 
has  been  usual  hitherto.  Requests  for  financial  assist- 
ance from  the  State  are  to  be  considered  on  their  merits 
and  without  reference  to  the  conditions  hitherto  imposed 
by  the  Treasury  in  making  advances  under  the  Act  of 
1896.  This  is  the  right  policy,  for  if  railway  companies 
could  be  induced  to  look  upon  light  railways  as  feeders  to 
their  systems  of  transport  rather  than  as  competitors  we 
believe  that  much  more  rapid  progress  would  be  made. 
At  all  events,  light  railway  Orders  and  amending  Orders 
are  to  contain  a  provision  enabling  a  railway  company  to 
acquire  a  light  railway  undertaking  which  is  not  of  the 
nature  of  a  tramway,  so  that  closer  working  an-angements 
may  be  expected  between  the  two  systems.  In  these  days 
of  combination  ihis  may  lead  to  some  advance  being  made. 

Extension    of   Povrcrs   of   Minister. 

Unlike  the  Light  Railway  Commissioners,  there  is  no 
limitation  upon  the  duiation  of  the  powers  of  the  Miuistei" 
of  Transport,  who  can  also  apply  to  Light  Railway  Orders 
the  modifications  authorised  by  the  Development  and  Road 
Improvements  Act,  1909,  in  regard  to  the  purchase  of  land. 
In  addition,  where  the  Minister  agrees  to  make  an  advance 
for  the  purposes  of  a  light  railway  the  Order  may  also 
contain  provision  for  the  limitation  of  the  assessment  of  the 
light  railway  to  the  local  rates,  such  as  might  have  been 
made  under  the  principal  Act  of  1896. 

Future    Policy. 

In  this  connection  attention  may  be  drawn  to  an  im- 
portant report  that  has  been  issued  by  the  Light  Railways 
(Investigation)  Committee  on  the  future  working  of  exist- 
ing light  railways  and  the  policy  which  should  be  adopted 
in  order  to  encourage  this  form  of  transport-.  The  report 
which  was  presented  to  Sir  Eric  Geddes  in  July  bears 
eWdence  of  a  very  careful  and  thorough  investigation  of  the 
facts.  Some  of  the  Committee's  recommendations  have 
already  been  introduced  into  Part  V.  of  the  Railways  Act, 
1921,  but  in  view  of  the  general  interest  of  the  subject, 
we  print  elsewhere  a  .summary  of  the  conclusions  and  recom- 
mendations. 

Conditions    of   Financial    Assistance. 

The  Committee  think  that  the  ^Minister  of  Transport 
should  have  some  voice  in  the  design  of  any  light  railway 
which  receives  assistance  from  public  funds,  and  where 
this  as.sistaiice  takes  the  form  of  subscriptions  to  share 
capital  the  State  or  local  authority  so  subscribing  should 
]>ossess  the  ordinary  rights  of  shareholders.  Hitherto  a 
State  loan  or  grant  has  been  made  dependent  upon  a  local 
authority  making  a  similar  grant,  but  only  on  rare  occa- 
siofLs  have  promoters  been  able  to  comply  with  this  condi- 
tion. In  future,  however,  the  Minister  will  have  a  wider 
discretionary  power,  aud  he  may  make  a  free  grant  or  lend 
money  under  Section  17  of  the  Ministi-y  of  Transport  Act, 
1919.  The  Committee  evidently  think  that  this  power  is 
not  wide  enough,  and  they  appear  to  contemplate  cases 
where  the  Minister  (or  a  local  authority)  may  apply  for 
ordinary  or  preference  shares  in  a  light  railway  company, 
and  that  when  this  is  so  they  should  be  able  to  appoint  a 
director  or  directors  and  vot«  at  meetings  of  the  share- 
holders, etc.  This  would  be  a  great  dejjarture  from 
Dur  customary  practice,  but  it  may  be  said,  in  passing, 
that  similar  powers    are     exercised     in     some  Continental 


countries  where  light  railways  have  reached  a  much  higher 
.=tage  of  d6velo]imeiit  than  in  this  country 

Local    Authorities    Guarantee    of    Interest. 

By  Section  71  of  the  Railways  Act  an  Order  may  authorise 
the  council  of  any  county,  borough  or  district  to  guarantee 
the  interest  or  dividends  on  anv  loan  or  share  capital  of  a 
light  railway  company,  but  as  the  procedure  of  the  Borough 
Funds  Acts,  1872  and  1903,  apply,  the  Council  must  have 
the  authority  of  the  ratepayers  before  giving  such  a 
guarantee.  We  believe  that  this  form  of  assistance  will 
be  much  more  useful  than  that  hitherto  given,  and  it  will 
])robably  enable  promoters  to  raise  share  capital  on  easier 
terms. 

Cheaper    Methods    of    Construction. 

A  number  of  the  Committee's  recommendations  relate  to 
the  construction  and  operation  of  light  railways,  and  we 
believe  that  thedr  adoption  would  give  a  fillip  to  this  form 
of  transport,  but  further  legislation  will  be  needed  to  give 
effect  to  some  of  them.  We  agree  that  a  new  conception  of 
the  character  and  functions  of  a  light  railway  is  necessai-}'. 
It  must,  iu  fact,  be  recognised  that  light  railways  differ 
essentially  from  main  lines  and  depend  for  success  upon 
the  adoption  of  different  standards  of  construction  and 
operation.  As  a  preliminary  to  this  change  it  is  essential 
to  recognise  that  a  lower  standard  of  speed  must  be 
adopted  in  order  that  fencing,  signalling,  and  other  equi])- 
ment  may  be  avoided. 

Electric   Traction. 

The  committee  do  not  deal  very  fully  with  systems  of 
traction,  but  no  doubt  an  increasing  number  of  lines  will 
adojit  electric  trauction,  more  especially  when  the 
electric  supply  industry  has  been  reorganised  and  when 
electrical  energy  can  be  obtained  from  joint  electricity 
authorities  or  super-power  stations  at  a  moderate  rate.  It 
ii  a  point  which  the  electrical  industry  would  do  well  to 
watch.  

Fifty  Years  of  Electricity.* 

Prof.  Fleming's  latest  work  is  a  book  for  which  electrical 
engineers  have  been  waiting  and,  having  now  obtained,  will 
read  with  both  eagerness  and  benefit.  We  may  be  for- 
given for  saying  that  we  found  the  introductoi-y  chapter 
on  electrical  engineering  before  1870  the  most  interesting, 
as  it  marches  so  closely  with  the  line*  of  our  own  develo])- 
ment.  Here  in  some  forty-nine  pages  Prof.  Fleming  lays 
down  the  history  of  the  vei-y  genesis  of  the  industry  on  both 
the  strong  and  weak  current  sides.  He  has  included  an 
amount  of  information  which  is  often  only  vaguely  and 
jjartially  known  to  the  majority  of  electrical  engineers,  and 
in  so  doing  has  provided  a  paiiorama  of  the  work  of  the 
early  pioneers  and  it^s  influence  on  subs.equent  progress. 

Pioneers  and   the    Industry, 

Prof.  Fleming  at  the  verv  beginning  of  his  book  makes 
a  point  of  the  effect  which  the  magnetic  properties 
of  iron  have  had  not  only  on  purely  electrical  develop- 
ments, but  on  the  history  of  civilisation  generally.  It  is 
a  point  which  cannot  be  too  heavily  stressed;  but,  apart- 
_from  the  application  of  this  property  of  iron  bounteously  ' 
provided  by  Nature,  emphasis  must  also  be  laid  on  how 
the  large  amount  of  other  work,  conducted  by  early 
pioneers  with  the  sole  desire  of  increasing  knowledge,  has 

•  "Fifty  Years  of  Electricity."     By  .1.  A.  ricminy.  .M.A..  D.Sc,  F.R.S. 
fl.niirlon:  The  Wir.'lcss  Pmss,  I.ttl.).  pp.  viii..  3Tl'.     3l)s.  net. 
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been  turned  to  use  aud  sei-\'ice  in  the  industrial  world  in 
a  way  of  which  they  could  have  had  no  conception  and 
for  which  tliey  have  received  less  credit^  than  they  deserve. 

In  referring  to  the  stoiy  of  how  the  murderer  Tawell  was 
an-e&ted  by  means  of  the  electric  t«legi-aph,  Prof.  Fleming 
remarks  that  this  unexpected  use  of  a  new  invention  is 
said  to  have  greatly  stimulated  popular  interest  in  the 
electric  telegraph.  The  information  giveai  in  Prof. 
Fleming's  book  will,  we  feel  sure,  in  its  turn,  stimulate  a 
popular  no  less  than  a  technical  interest  in  the  possibilities 
of  the  use  of  electricity  for  all  kinds  of  purposes.  If  it 
does  no  more  than  this  it  will  have  amply  fulfilled  its  object. 

Fifty    Years    of    Telegraphy    and    Telephony. 

Following  the  introduction,  a  survey  of  telegraph  and 
telephone  development  from  1870  to  1920  isi  given.  The 
matter  is  dealt  with  in,  as  far  as  possible,  non-teohnical 
language,  and  is  amply  illustrated  in  a  way  that  makes 
the  explanations  clear.  This  poi'tion  of  the  book,  however, 
suffers  to  some  extent  from  inevitable  restriction  on  space, 
and'this  is  especially  the  case  in  the  descriptions  that  are 
given  of  the  printing  teiegi-aph.  We  notice,  for  instance, 
that  no  mention  is  made  of  the  Western  !^ectrio  Com- 
pany's printing  telegi'aph  or  of  certain  other  American 
systems,  which  have  received  a  wide  application.  Prof. 
Fleming  trespasses  on  somewhat  dangerous  ground  when 
he  categorically  ascribes  the  invention  of  the  telephone  to 
Dr.  Alexander  Geaham  Bell.  This  may  necessitate 
explanations,  especially  as  it  reduces  to  an  unimportant 
position  the  pioneer  work  of  Hughes.  Experience  more 
and  more  leads  us  to  the  opinion  that  it  is  unwise  to  try 
to  label  inventions  with  particular  names,  for,  especially  in 
electrical  development,  there  are  and  probably  always  will 
be,  so  many  workers  conducting  investigations  on  con- 
verging lines  that  it  is  hard  to  say  that  the  result  is  due 
to  any  one  among  them  to  the  exclusion  of  others. 

The    Development   of   Generating    Machinery. 

In  Chapter  2  a  vei-y  clear  and  most  interesting  account 
is  given  of  the  development  of  dynamos,  alternators,  trans- 
formers and  motoi's  from  1870  to  1920,  and  tihe  description 
is  rendered  tlie  more  interesting  by  illustrations  of  certain 
of  the  old  machines.  Prof.  Fleming  has  nob  made  the 
mistake  of  allowing  himself  to  be  drawn  away  from  the 
essentials,  and  the  result  is  a  chapter  which  can  be  absorbed 
with  interest  not  onlv  by  the  technical,  but  by  non- 
technical readers. 

Progress    in    Lighting. 

The  third  chapter  deals  with  electric  lamps  aud  arc 
lighting  and  places  on  record  in  a  succinct  fashion  the 
little  known  history  of  both  the  arc  lamp  and  the 
incandescent  lamp,  besides  giving  some  interesting  informa- 
tion about  certain  of  the  early  electricity  meters.  It  also 
contains  a  few  paragraphs  on  the  subject  of  wiring,  and 
here  we  notice  with  some  surprise  that  no  mention  is  made 
of  the  various  systems  of  surface  wiring  which  are  now  on 
the  market  and  which,  for  reasons  of  economy,  are  likely 
to  receive  increasing  application  in  future.  From  the 
popular  j3oint  of  view,  at  least,  this  is  an  impoi-tant 
omission.  Adequate  space  is  given  to  the  subject  of  the 
newer  but  little  known  lamps,  such  as  the  neon  lamp  and 
that  due  to  ilr  Macfaelane  Mooee. 

Other   Uses. 

The  fourth  chapter  deals  with  electric  heating  and  cook- 
ing and  pays,  we  are  glad  to  see,  an  adequate  tribute  to 
the.work  of  Joule.  In  dealing  with  the  subject  of  heating 
we  are,  for  various  reasons,  often  inclined  to  give  undue 
prominence  to  what  may  be  called  the  domestic  side  of  the 


subject.  Prof.  Fleming,  however,  put&  the  matter  i)i  its 
right  proportion  by  devoting  considerable  space  to  the 
industrial  uses,  such  as  furnaces  and  welding. 

Chapter  5  deals  with  the  design  and  constniction  of 
plant  for  electricity  supply  purposes,  and  is  made  the  more 
interesting  by  an  excellent  historical  survey  and  photo- 
graphs. In  this  chapter  the  subject  of  electric  traction  is 
dealt  with  from  both  the  economic  and  technical  points  of 
view. 

Chapter  6  deals  with  electric  theoiy  and  measurements, 
and  is,  perhaps,  the  one  that  is  most  likely  to  be  skipped 
Ijy  the  non-technical  reader.  For  the  technical  reader,  on 
the  other  hand,  it  will  provide  the  most  interesting  matter, 
for  it  must  never  be  forgotten  that  the  electrical  industiy 
has,  since  the  veiy  beginning,  been  based  on  a  scientific 
system  of  measurements,  and  that  on  this  broad  basis  has 
been  built  a  good  deal  of  its  subsequent  success. 
Wireless   Telegraphy   and   Telephony. 

Considering  Prof.  Fleming's  own  work  in  the  electrical 
field,  it  is,  perhaps,  somewhat  strange  that  the  twin  subjects 
of  wireless  telegraphy  and  telephony  are  relegated  to  the 
last  chapter,  but  perhaps  this  has  been  done  on  the 
.principle  of  keeping  the  best  wine  till  the  last.  The  chapter 
fonns  a  compirehensive  study  in  some  forty  pages  of  the 
developments  which  have  taken  place  in  this  branch  of 
electric  technology  duiiug  the  few  years  since  the  time,  in 
fact,  when  it  emerged  from  the  laboratoiy  into  the 
industrial  world.      Criticism  here  is  neither  necessary  nor 

just. 

The    Influence    of   Theory    on    Practice, 

la  an  epilogue  Prof.  Fleming  makes  a  most  important 
point — the  influence  that  pure  scientific  investigation  may 
have  on  subsequent  industrial  developments'.  As  he  says: 
■ '  Those  who  could  have  peeped  into  the  laboratories  of  the 
Royal  Institution  in  the  time  past  of  1831  and  seen  Faraday 
busy  with  his  magnets,  copper  wire,  and  discs  and  iron 
bars  might  have  wondered  that  so  much  time  and  intelli- 
gence were  not  better  bestowed.  Yet  these  epoch-making 
experiments  have  rendered  imperishable  sei-vice  to 
humanity."  The  corollary  is  that  such  geniuses  as 
Faraday  should  be  eincouraged — not  discouraged — in  their 
work  by  the  abundant  establishment  of  research  fellowships 
and  professorships,  which  will  free  them  from  giving  their 
time  to  the  distracting  bread-winning  labours  during  their 

tenui-e. 

Wanted — an    Electrical    History. 

We  have  said  enough  to  show  that  this  book  is  well 
worth  reading,  and  we  may,  tlierefore,  be  permitted  to 
register  one  criticism — that  is,  that  the  book  is  veiy  much 
more  a  chronicle  than  a  history.  If  we  take  any  great 
historical  work,  Froude's  "  Henry  "VIII.,"  for  instance, 
we  find  not  that  it  is  a  mere  catalogue  of  events,  but  that 
events  have  been  polished  and  fitted  into  a  central 
narrative  of  men  and  deeds  by  the  genius  of  the 
historian,  so  that  finally  a  human  philosophy  is  involved — a 
pliilosophy  which  is  history.  In  this  regard  Prof. 
Fleming's  work  fails,  perhaps  because  it  is  intended  to^  do 
so.  But  a  real  history  of  electrical  engineering  is  wanted, 
and  we  can  think  of  no  better  person  than  Prof.  Fleming 
to  write  it,  especially  as  tliis  present  work  must  form  a 
basis  for  any  larger  exercise  of  that  kind. 

No  praise  is  too  great  for  the  printing  and  general  make- 
up of  the  book,  or  for  the  excellence  of  the  illustrations. 
We  could  wish,  however,  that  the  bibliography  and  the 
index  had  both  been  more  extensive.  These  are  jjoints  to 
which  publishers  of  technical  books  might  pay  much  greater 
heed,  aa  they  so  very  largely  enhance  the  value  of  the  work. 
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Three-Phase    Four- Wire    Meters. 


By     «;.     W.     STUBBINGS.    A.M.I.E.E..    A. In 


From  a  theoretical  standpoint  the  measurement  of  power 
in  a  four-wire  system  requires  three  wattmeter  elements. 
As  meters  for  this  purpose  containing  only  two  wattmeter 
elements  are  in  common  use,  it  may  be  useful  to  set  out 
briefly  the  princijjles  of  such  instruments,  and  to  enquire  into 
the  possible  extent  of  the  inaccuracy  caused  by  a  departure 
from  such  strict  requirements. 

If  r'l,  to,  i.;  are  the  instantaneous  values  of  the  currents 
in  the  three  lines  of  a  four-wire  system,  and  v,,  v„  and  w,  are 
the  instantaneoiis  values  of  the  pressure  between  these  lines 
and  the  neutral,  then  the  total  power  in  the  circuit  at  any 
instant  is  given  by  : 

If  ti],  Vo  and  D.,  are  sine  functions  of  the  time,  and  can  be 
represented  by  a  system  of  equal  and  symmetrically-spaced 
vectors,  then  the  instantaneous  sum  of  Vj,  v„  and  v^  is 
known  to  be  zero,  and 

'•3=     -('■!+'•;)  • 

Substituting  this  value  of  u,  in  the  original  expression, 
the  instantaneous  power  is  : 

*'l(h-»3)+*'2('3-%)- 

From  this  result  it  appears  that,  provided  that  the  voltage 
star  is  symmetrical,  the  power  in  a  three-phase  four-wire 
circuit  can  be  integrated  by  a  two-element  meter,  these  elements 
being  excited  by  two  star  voltages,  and  by  resultant  currents 
each  equal  to  the  instantaneous  difference  of  the  currents  in 
the  line  to  which  the  pressure  connection  is  made,  and  that 
in  the  third  line  which  supplies  no  voltage  coil. 

Integrating  Meter  for  Four-Wire  Circuits. 

Assuming  the  current  and  voltage  are  sine  functions  of  the 
time,  it  is  easy  to  show  in  a  difierent  way  that  a  meter  con- 
structed on  these  lines  will  integrate  the  true  power  in  a  four- 
wire  circuit  if  the  voltage  system  is  balanced. 

If  the  pressure  coils  are  connected  to  lines  a  and  c,  and  the 


a^ 

5  amps. 

a-i  SVJamps. 

b-* 

Spmps.  b-c  SVSamps 

c-b 

€-*■ 

Samps. 

1 

current  in  line  b  is  taken  into  each  meter  element,  the  exciting 
voltages  are  : 

V  sin  jjI  and   V  sm(j>f+240°). 

The  currents  in  the  three  lines  are  : 

I„sin  (2ii—<t>„) 
I,siii(pt  +  120— <)>,;) 
and  I,amijit  +  24i)—<f>,). 

The  power  indicated  by  the  meter  is  : 

F  sin  jrf  { /„  sin  (!p< — (;!) J  — Ij  sin  (p< -f  120 — ^  j  } 
+  F8inO;<-)-240){I,8in  (pt  +  2'W—<p^)-I,sm  (pt  +  l20-<ji,) 
=  i>  cos  <^„ -1-  i^v  cos  4>, — !> { cos  ( 1 20 — ^i)  -I-  cos  ( 1 20 4-  <^t) 
= i,.v  cf  c  (/),  +  i^v  cos  </)4 + i^v  cos  <!>, 
where  j„,  it,  i,  and  i'  are  virtual  values. 

Four-Wire  Meters  Without  Series  Transformers. 

Four-wire  meters  without  series  transformers  have  a  double 
series  winding  in  eacli  clement,  these  two  windings  being 
in  opposition  in  each  element.  Meters  with  current  trans- 
formers  either   have   double   series   coils,    or,    having   single 


windings,  are  supplied  by  the  correct  resultant  current  from 
a  system  of  current  transformers,  the  secondaries  of  which  are 
connected  in  delta.  The  diagram  of  connections  for  this 
method  is  given  in  Fig.  1,  and  the  corresponding  vector 
diagram  in  Fig.  2.  From  these  diagrams  it  is  seen  that  at 
fuir  load  the  series  coils  carry  a  current  equal  to  5  v^3  or 
8-6  A.     The  relative  configuration  of  the  current  and  voltage 


vectors  is  similar  to  that  for  a  three-wire  meter  in  which  the 
current  and  voltage  vectors  are  reversed  in  position. 

From  these  diagrams  it  is  also  clear  that  the  current  in  line  b 
can  be  considered  as  being  combined  with  a  voltage  which  is 
the  vector  sum  of  v„  and  «,  reversed,  this  being  equal  to  v^ 
in  a  symmetrical  system. 

Theoretical    Inaccuracies    in    Practice. 

The  assumption  of  a  symmetrical  voltage  star,  although 
approximately  representing  actual  conditions,  is  not  strictly 
accurate,  and  it  will  be  useful  to  look  brief!}'  into  the  question 
of  the  inaccuracy  caused  by  such  deviations  as  are  likely  to 
be  met  with  in  actual  practice.  As  a  balanced  load  will  cause 
no  distortion  of  the  voltage  star,  it  is  sufficient  to  consider 
.the  cfiect  of  the  out-of-balance  currents  the  resultant  of  which 
flows  in  the  neutral  conductor.  The  easiest  case  to  consider 
is  that  of  a  balanced  non-inductive  load  on  two  phases,  and  an 
excess  current  in  the  third  phase.  The  out-of-balance  current 
will  cause  a  drop  in  the  line  carrying  the  current,  and,  owing  to 
the  droj)  in  the  neutral,  will  shift  the  position  of  the  star  point 
at  the  metering  position.  The  resulting  distortion  of  the 
voltage  system  when  the  excess  current  is  carried  by  the  line 
to  which  no  potential  connection  is  made,  is  shown  in  Fig.  3. 
The  current  in  this  line  should  be  combined  with  the  voltage 
o'b'  for  correct  power  measurement,  but  in  the  nieter  this 
current  is  combined  with  the  vector  V^  +  \'\  reversed.  If 
Vi,  be  the  drop  b,,'  in  line  b,  v„  be  the  drop  in  the  neutral,  and 

V  be  the  star  voltage  when  the  out-of-balance  is  removed,  then 
o'b'    is    V — {v  +v,,)    and    the    vector    {v,,+v^)    is    equal    to 

V  -f  2v„.     The  percentage  error  of  registration  for  phase  b  is 

If  the  section  of  the  neutral  is  one  half  of  that  of  the  linf 
■\vires,  the  percentage  error  is  : 

^;'xioo. 

A    Practical    Example. 

As  an  actual  example  of  what  might  occur  in  practice, 
consider  the  case  of  a  balanced  load  of  30  A  per  phase,  with 
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an  out-of-balance  excess  current  of  20  A  in  line  h,  fed 
through  500  yds.  of  0-15  four-core  cable,  with  a  0-075  neutral, 
the  voltage  being  230.  The  drop  in  the  line  conductor  diie 
to  the  20  A  is  1-7  V  and  the  error  of  registration  for  this 

phase  is ,  or  5-2  per  cent.     The  error  of  registra- 

^  230  ^ 

tion  of  the  total  load  will  be  2-4  per  cent. 

If  the  excess  out-of-balance  current  is  on  one  of  the  phases 
a  or  c  to  which  a  potential  connection  is  made,  the  efiect  of 
the  distortion  of  the  voltage  .system  is  shown  in  Fig.  4.  In 
addition  to  the  diSerence  in  tlie  magnitude  of  V ,,  and  F„  +  F„, 
there  is  now  a  phase  error.  It  is  easily  seen  from  the  geometry 
of  the  diagram  that  the  phase  displacement  of  the  resultant  of 
F„  and  V,  from  normal  due  to  the  out-of-balance  current  is 
approximately  : 


o-(2'-.,+Tg--^^ 


or  approximately 


.57-3x-'— (2 /■„-(-(•,  )■ 


det. 


The  phase  displacement  of  V ^  due  to  the  out-of-balance  is 
approximately  : 


sm     -—  ■  — 


.-.,V3  v„    ^ 
or  5r3— •:^deg. 

The  total  phase  angle  between  the  actual  voltage  Fj  and 
the  reversed  resultant  of  F„  and  V ^  is  therefore 

57-3-'^^(3c„-K,v).^deg. 

Assuming^a  drojj  of  J-  per  cent,  in'^line  c,  the  phase  angle 
would    be 

This  phase  error  is,  of  course,  of  negligible  importance  for 
non-inductive  loads,  but  the  error  might  be  of  importance  in 


the  case  of  a  badly-balanced  load  of  low-power  factor,  as  a 
phase  angle  of  1-7  deg.  at  08  power  factor  gives  an  error  of  2-4 
per  cent.  The  investigation  of  such  a  case  is  complicated  by 
the  fact  that  the  pressure  drops  in  the  mains  would  no  longer 
be  in  phase  with  the  star  voltages. 

It  is  seen  also  from  Fig.  4  that  the  magnitude  of  the  resultant 
of  F,,  and  V ^  is  ecjual  to 

F-K2''„  +  0. 
The  magnitude  of  V ,,  is  V-\-}iV„. 


The  percentage  error  of  registration  of  the  energy  in  phase  h 
is  therefore 

^xlOO 

or  one  half  that  found  for  the  case  when  the  excess  out-of- 
balance  was  in  line  h. 

Referring  to  the  conditions  previously  considered,  it  is 
found  that  with  the  out-of-balance  in  line  c,  the  percentage 
error  of  registration  in  phase  h  is  2"6  per  cent.,  the  load  being 


non-inductive,  and  the  overall  inaccuracy  will  be  0-7  per  cent. 
In  this  case,  therefore,  the  error  is  almost  negligibly  sma,U. 

The  foregoing  enquiry  would  seem  to  show  that  for  ordinary 
foiu'-wire  circuits,  where  the  out-of-balance  currents  normally 
met  with  are  relatively  small,  the  two-element  meter  gives 
a  sufficient  degree  of  accuracy.  Where,  however,  large  out- 
of-balance  currents  are  to  be  anticipated  on  circuits  of  low- 
power  factor,  either  a  three-element  meter,  or  three-single- 
phase  meters  are  desirable. 

New  Safety  Lamp  Regulations. 

In  consequence  of  the  rapid  extension  of  the  use  of  electric 
safety  lamps,  new  regulations  have  been  drafted  by  the  Mines 
Departjient  of  the  Board  of  Trade  in  order  t<3  secure  efficiency,  and 
to  fix  responsibility  for  the  maintenance  of  this  apparatus  upon  the 
colliery  management.  Hitherto  all  safety  lamps  in  mines  have  been 
approved  by  the  Department  after  efiicial  tests,  but  colliery  managers 
have  not  been  restricted  in  regard  to  the  purchase  of  batteries  and 
spare  parts.  In  the  proposed  draft  regulations,  it  is  laid  down 
that  before  a  colliery  management  uses  m  a  safety  lamp  any  part 
that  has  not  been  obtained  from  the  approved  maker  of  the  lamp, 
the  management  shall  itself  submit  the  lamp,  fitted,  with  such  part, 
for  approval  by  the  Jlines  Department,  and  take  over  the  responsi- 
bility for  the  lamp  being  "fit  "  which  formerly  rested  on  the  lamp- 
maker. 

The  integral  parts  of  a  lamp  are  :  the  outer  case,  the  whole  of  the 
accnmulator,  the  bulb,  the  detachable  part  (if  any)  of  the  outer  case, 
and  such  other  parts  as  are  named  in  the  specification. 

The  makers  of  all  approved  types  of  electric  safety  lamp  shall 
inspect,  gauge,  or  test  before  issue  in  such  manner  as  may  be 
prescribed  all  lamps,  and  all  integral  parts  of  lamps  bearing  their 
name  or  trade  mark. 

Opposition  to  the  Regulations. 

These  conditions  have  aroused  considerable  opposition  from  the 
colliery  managers,  their  main  objection  being  that  it  will  confer  a 
monopolv  upon  the  lamp  makers,  and  thus  tend  to  increase  the  price 
of  lamps ;  that  it  will  prevent  them  from  introducing  new  and 
improved  types  of  lamps  and  batteries,  and  that  the  practice  of 
managers  buying  batteries  and  spare  parts  direct  from  the  manu- 
facturers and  fitting  them  to  the  lamps  requires  no  change.  We 
have  every  sympathy  with  the  desire  of  the  Mines  Department  to 
ensure  that  all  electric  safety  lamps  are  perfectly  safe,  and  we 
are  inclined  to  think  that  managers  are  unduly  alarmed  over  the 
matter.  The  new  rules  are  still  under  consideration,  and  they  will, 
probably,  undergo  some  revision  before  they  are  finally  approved. 
We  suggest  that  if  the  battery  and  the  fittings  be  standardised  and 
approved  officially,  they  could  then  be  fitted  by  some  competent 
person,  not  necessarily  the  lamp  maker ;  but  a  certain  degree  of 
responsibility  must  of  necessity  rest  upon  the  management  of 
collieries  for  the  nso  of  safe  and  efficient  lamps.  It  is  almost 
impossible  to  be  too  careful  in  the  employment  of  electric  lamps  and 
the  work  of  fitting  spare  parts,  and  the  supervision  of  the  lamps 
should  be  entrusted  to  some  skilled  person,  who  would  be  responsible 
for  the  proper  execution  of  the  work. 
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Hydro-Electric    Power    as    an    Aid    to    Construction. 


An  interesting  application  of  hvclro-oloetric  ])ower  to  construc- 
tional operations,  such  as  those  involved  in  building  a  waterworks, 
is  seen  in  the  Scar  House  scheme  of  the  Bradford  Coiporation. 
This  scheme  is  an  extension  of  storage  reservoirs  in  the  Nidd 
Valley,  from  which  the  city  derives  its  water,  and  includes  the 
building  of  a  large  masonry  dam.  In  order  to  provide  the  necessary 
energy  to  run  the  cranes,  blondins,  crushing  plant,  and  other 
constructional  machinerv,  Mr.  Lewis  Mitchell,  waterworks  engineer 
to  the  Bradford  Corporation,  conceived  the  idea  of  utihsmg  the 
water  flowing  from  the  existing  Angrara  reservoir  to  operate  a 
hydro-electric  plant  for  supplying  the  necessary  electrical  energy. 
In  tliis  way  coal  will  be  saved,  and  po«er  which  would  otherwise 
run  to  waste  l>c  utiliseil.  In  addition 
to  this  a  village  has  been  constructed 
for  the  accommodation  of  the  navvies, 
who  will  be  directly  employed  bj'  the 
Bradford  Corporation.  Tliis  village, 
inclucUng  the  cinema,  will,  of  course, 
be  electrically  lighted,  and  we  hope  will 
also  be  supplied  with  electrical  energy 
for  "  other  uses." 

ViCKEKS,  Ltd.  secured  the  contract 
for  carrying  out  this  work  in  November, 
1920,  and  the  following  details  of  the 
technical  plant,  which  was  formally 
opened  last  week  by  Alderman  A. 
Gadie,  chairman  of  the  Bradford 
Waterworks  Committee,  have  been 
suppHed  by  them. 

Water   Turbines. 

The  generating  plant  at  the  hydro 
electric  station,  which  is  situated  about 
a  mile  down  the  Nidd  from  the 
Angram   dam,  consists  of   two   Francis 
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Til  ])cr  cent.  ;  ',  load,  76  per  cent.  On  the  tests  recently  carried 
out,  the  efficiency  of  the  turbine  at  full  load  worked  out  at  8()'.5  per 
cent. 

Governing  Arrangements. 
The  turbines  are  governed  by  two  Piccard  Pictet  patent  oil- 
pressure  governors,  which  work  each  in  conjunction  with  a  relief 
valve  ;  that  is  to  say,  each  turbine  has  its  owii  governor  and  its  own 
relief- valve.  This  is  necessary  owing  to  the  long  length  of  the  pipe 
line.  The  result  of  this  arrangement  is  that,  if  the  load  is  suddenly 
thrown  off,  the  reUef  valve,  which  operates  very  quickly,  begins  to 
ojjen  before  the  governor  commences  to  close  the  turbine  gates. 
The  reUef  valve  then  closes  very  slowly,  taking  SO  to  100  sees,  as 
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Fio.  1. — Cross  Sectional  Elkvation  ok  1'owek  Housl   \nl 
Machinery. 

turbines  made  at  the  Vickers  Naval  Construction  Works, 
Barrow-in-Furness,  to  the  designs  of  the  AteUers  dcs  Charmillcs 
S.A.,  Geneva.  Each  turbine  is  designed  for  the  following 
running  conditions :  Nett  head,  108  ft.  ;  ouf])ut,  2115  b.h.p.  ; 
discharge.  111'")  rub.  ft.  per  sec.  ;  speed,  1  000  revs,  per  min,- 
Owing,  however,  to  the  j)Ossible  variations  in  level  in  the  Angram 
reservoir,  the  ])lant  is  also  ('ajjable  of  working  under  a  head  of 
207  ft.,  with  the  sami^  output  and  a  correspondingly  reduced 
discharge,  and  under  a  head  of  148  ft.  with  correspondingly  reduced 
output.  The  guaranteed  ediciency  under  a  nett  head  of  1(58  ft. 
was  as  follows,  subject  to  a  variation  of  plus  or  minus  2  per  cent. 
Full  load,  2!!;)  ii.H.l'.,  70  per  cent.  ;   \  load,  80  per  cent.  :    ,'  load. 


compared  with  opening  iu  from  f  sees.  This  ensures  that 
the  over-pressures  in  the  pipe-hne  will  not  exceed  about 
14  per  cent,  of  the  final  static  head. 

The  general  arrangement  of  the  generating  units  is 
shown  in  Figs.  1  and  2,  while  the  exterior  of  the  powei'  is 
shown  in  Fig.  3. 

Electrical    Equipment. 

The   generator,  which  is    of   the   open   thrco-])hase   ty])e, 

ivith  an  over-hung   exciter,   is   coupled  to   the    turbine   by 

a   semi-elastic    coupling.     Each   machine    is    capable  of    a 

continuous    output  of    250   kVA,  or  200   kV\'  at  a  power 

factor  of  0"8,  2  400  V,  50  cycles,   1  000  revs.  |)er   rain.,  and 

each  generating   unit   has  been   tested   in  the  works  for  an 

over-speed  of  SO  per  cent.     The  excitation  voltage  is  110  V, 

and  the  etticiency  at  full  load  and  0'8  power  factor  on  each 

.generator  is  03  per  cent.      A  tly-wheel  is  provided  on  each 

generating    imit    in     order    to    avoid    using    the    expensive 

alternator  which    would     be   necessary  were    the    whole   of 

the  lly-wheel  effect    required    in   the   rotating    part  of   the 

alternators. 

The   current   is   conveyed    to    the    switchboard   by   single-core 

rubber     insulated    3  300   V   Glover's     cables.       The      six-panel 

switchboard  was  supplied    by   the   Mctrojjolitan-Vickers  Electrical 

Company,  and  comprises   a   synchronising   bracket,  exciter  cubicle 

(controlhng  the   two  exciters),    two   generator   cubicles,   and   two 

ft'ctlcr   cubicles    (each  of  which  is  capable  of  deahng  with  the  full 

output    of    the    station),    and    finally    a    voltage     regulator    and 

lighting  cubicle.     The  lighting  in  the  power  house  is  supplied  by 

a  0".5  k\'A  single-phase  transformer.     The  general  arrangement  of 

these  cubicles  m   relation   to   the  ap])aratus  on  the  two  outgoing 

feeders,    comprising    isolating    links,  choking   coils   and   lightning 

arresters,  is  in  accordance  with  the  best  modern  piacticc. 
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,  Sub-Stations. 

There  will  eventually  be  four  sub-stations,  two  of  which,  Nos.  1 
and  4,  are  dupUcates  of  eaoh  other  as  far  as  equipment  is  concerned. 
Each  of  these  two  sub-stations  contains  four  r.O  kV'A.  2  200/440  V 
."i-phase  transformers.  These  transformers  are  star/star  connected, 
oil  immersed  in  corrugated  sheet-iron  tanks  of  the  self-cooled 
type.  PJaeh  of  these  sub-stations  will  also  contain  the  necessary 
isolating  Un!  s.  liahtning  arresters  and  choking  coils  on  both  the 
high  and  low  tension  sides.  As  regards  switchgear,  on  the  h.t. 
side  there  are  four  r.O  kV'A  transformer  cubicles,  while  on  the  l.t. 
side  there  is  a  thi-ee-pane!  switchboard,  two  panels  of  which  will 
each  control  two  r.O  k\'A  transformers,  the  third  panel  dealing 
with  one  "0  kVA  and  one  200  k\'A  feeder. 

Sub-Station    No.    2. 

Of  the  other  sub-stations,  suli-station  No.  2  is  placed  near  the 
Corporation  offices  at  the  railway  end  of  the  new  dam  site ;   and,  as 


at  110  V  direct  current.  The  sub-station  comprises  the  following 
equipment ;  The  iiigh-tension  line  is  brought  in  to  a  cubicle  similar 
to  those  in  the  other  sub-stations,  wluch  controls  a  2-1  kVA  trans- 
former. This  transformer  is  used  for  feeding  a  20  kW  motor 
generator,  wliich  can  either  charge  the  battery  or  supply  curren 
for  h'ghting  direct.  As  a  stand-by,  and  for  use  when  the  watei 
turbine  plant  is  not  running,  a  20  kW  genei'ator,  belt  di'iven  by 
.■>  35  H.p.  Vickers-letter  semi-Diesel  engine,  with  an  electric  starter 
and  compressed  air  apparatus,  and  designed  to  run  on  crude  oil,  is 
provided. 

Battery    Room. 

As  an  annexe  of  this  sub-station,  there  is  a  battery  room  con- 
taining a  Chloride  battery  of  (iO  cells  in  glass  boxes.  The  battery 
when  fully  charged  will  be  capable  of  giving  a  discharge  of  970  Ah 
at  the  ten-hour  rate.  The  ampere  hour  efficiency  of  the  battery  is 
1)0  per  cent,  at  all  rates,  while  the  watt-hour  efficiency  is  75  per 
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it  has  to  supjjly  the  workshops  and  blondins,  Sc,  as  well  as  a  certain 
proportion  of  the  cranes  on  the  dam,  it  contains  five  50  kVA 
transformers  and  five  high  tension  transformer  cubicles.  The 
low  tension  switchboard  consists  of  four  panels,  two  of  which  each 
control  two  J"0  k\'A  transformers,  while  the  third  deals  with  one 
50  k\  A  transformer  and  one  100  kVA  feeder,  and  the  fourth  panel 
with  two  200  k\  A  feeders. 

Sub-Station    No.    3. 

Sul)-station  No.  3  is  situated  at  the  hack  of  the  Corporation 
village,  and  is  of  a  different  character  from  the  others,  being  intended 
solely  for  hghting.  To  meet  the  requirements  of  the  Bradfortl 
Corporation   Waterworks  engineers    on    tlie    site,    this    is    effected 


cent,  at  the  ten-hour  rate. 
The  battery  is  arranged  in 
two  tiers. 

Pipe   Line. 

The  pipe  line  between 
the  water  turbine  power 
house  and  the  Angram 
dam  is  nearly  one  mile 
long.  (See  Figs.  4  and  &;) 
There  are  two  con- 
nections to  the  Angram  reservoir,  one  to  an  existing  30  in. 
pipe  in  a  culvert  in  the  dam,  controlled  T>y  an  18  in.  valve 
in  the  Corporation  valve  house,  and  the  other  to  an  18  in.  pipe 
just  down  stream  of  the  Corporation's  measuring  weir  below  the 
d'm,  controlled  by  another  18  in.  valve.  From  the  Corporation's 
cast  iron  30  in.  pipe  inside  the  dam  30  in.  bore  steel  pipes  -nr  in. 
thick  have  been  installed  down  to  the  pomt  where  the  other  18  in. 
pipe  joins.  An  air  valve  is  provided  to  free  any  air  which 
may  collect  in  the  pipe,  and  for  the  escape  of  air  when  the 
pipe  is  being  filled.  Tliis  valve  also  prevents  the  formation 
of  a  vacuum  in  the  pipe  Une  if  the  latter  is  emptied  too 
quickly.  The  30  in.  diameter  pipe  is  approximately  312  ft. 
long.  Following  this  there  is  a  section  approximately  1 484 
ft.  long  of  35  in.  bore  pipe  -^r,  in-  tliick.  This  again  is 
followed  by  a  section  approximately  1  488  ft.  long  of  33  in. 
bore  pipe  0-2  in.  thick,  while  the  final  length  is  approximately 
1  49]  ft.  long  of  31  hi.  bore  pipe  ,[  in.  tliiek.     The  total  length  of 
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the  pipe  line  is  4  775  ft.,  and  the  pipes  are  of  the  mild  steel  welded 
t\  pe  with  flanges  riveted  on. 

Coostnictional    Details 

Conciete  anchor  blocks,  anchoring  rings  and  expansion  joints 
at  the  necessary  points  arc  provided,  and  the  pipe  line  is  supported 
where  necessary  on  rubble  masonry  piers  and  concrete -saddles,  free 
movement  being  ensured  by  inserting  tough  bro^vn  paper  served 
with   black  lead  and  tallow  between  the  pipe  and  the  concrete 


Suitable  cradles  and  triangular  guards  are  provided  where  either 
roads  or  railways  are  crossed.  The  lines  have  been  designed 
liberally,  and  are  strongly  guyed  and  supported  owing  to  the  heavy 
wind  and  weather  conditions  which  frequently  obtain  at  the  head 
of  the  Nidd  \'al]e_\-.  This  is  also  necessary  because  it  is  desired 
to  use  to  the  utmost  tlie  available  power. 

Isolating  switches  arc  provided  on  each  terminal  pole   at  the 
various  sub-stations  and  on  each  of  the  two  terminal  poles  at  the 
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saddles.  In  its  course  to  the  power  house  the  pipe  line  follows 
approximately  the  path  of  the  River  Xidd,  which  it  crosses  five 
times,  temporary  wooden  bridges  being  erected  at  the  crossings. 
The  pipes  were  coated  both  outside  and  inside  with  hot  tar  asphalts 
before  despatch  from  the  works,  and  after  erection  on  site  they 
were  painted  with  special  Cuirass  Products  paint. 

Just  before  entering  the  power  house  a  small  2  in.  drain  valve 
is  provided  in  the  bottom  of  the  pipe  line  to  drain  the  last  section 
if  it  should  ever  be  required  to  empty  this  completely.     In  case 


Fig.  5 — View  of  Pipe  Line  lookinu  towards  Anuram  Dam. 

power  station,  so  that  any  section  or  building  may  be  completely 
isolated. 

These  isolating  switches  are  operated  from  the  ground  level, 
and  the  cormections  between  the  actual  hne  wires  and  the  apparatus 
inside  the  buildings  are  made  by  insulated  wires  specially  designed 
to  resLst  weather  conditions,  which  are  carried  down  the  poles  to 
the  isolating  switches  upon  reel  insulators,  and  are  supported 
between  the  poles  and  the  buildings  by  raw  hide  suspenders  hanging 
from  stranded  steel  wire. 
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the  power  house  is  shut  down  completely  for  any  reason  a  6  in. 
discharge  valve  is  provided  connected  by  a  tapered  pipe  to  a  I.t  in. 
pipe  discliarging  into  the  river.  This  is'nccessary  in  order  that  the 
water  supply  to  Bradford,  wliich  goes  through  "the  turbines,]  mav 
not  be  shut  off. 

Transmission   Lines. 

The  transmission  lines — a  large  portion  of  the  material  for  which 

was    supplicfl    by    Twiss    Electric    Transmission — are  ^of    simple 

character,  wooden  poles  of  the  "  A  "  and  '"  H  "  type  being  used. 

The  wires  are  of  stranded  copper  with  a  continiK)us  earth  wire. 


Water-Power   Resources. 

The  final  report  of  the  Water-I'ower  Resources  Cosimittee,  of 
which  Sir  John  Snel!  is  chairman,  has  come  to  hand  as  we  go  to 
press.  The  report  establishes  the  prima  facie  presumption  that  some 
210  000  kW  of  water  power  can  be  developed  in  Great  Britain  con- 
tinuously night  and  day  throughout  the  year  at  an  economic  rate, 
«'hil«  in  Ireland  a  continuous  output  of  115  000  kW  could  be 
obtained.  In  Great  Britain  the  potential  electrical  output  thus 
obtainable  is  equal  to  about  40  per  cent,  of  the  total  output  in 
the  year  1917-18  from  the  410  British  public  electricity  supply  and 
electric  tramway  and  railway  undertakings  operated  by  steam  power, 
a  supply  which  involved  a  consumption  of  nearly  three  million  tons  of 
coal  per  aimum. 

The  bulk  of  the  larger  British  water  powers  are  situated  in  the 
Scottish  Highlands,  and  the  utilisation  of  this  power  might  do  much 
to  arrest  the  depopulaton  of  the  Highlands.  In  Wales  the  larger 
water  powers  are  already  being  developed  to  some  extent  Iiv  the 
.North  Wales  Power  &  Traction  Company,  and  while  in  England  the 
main  sources  of  water  power  are  small,  much  more  might  be  done 
to  utilise  them  by  installing  modern  turbines  and  improving  the 
sites. 

Controlling    Haphazard    Development. 

The  haphazard  harnessing  of  the  country's  water  power  might, 
however,  lead  to  a  partial  development  which  would  prejudice  the 
idtimate  complete  utilisation  of  available  resources,  and  the  Com- 
mittee, therefore,  consider  that  provision  should  be  made  for  the 
iiltmat*  acquisition  by  the  State  of  all  the  future  water-power  under- 
takings, and  they  propose  a  system  of  terminable  licences  for 
limiting  the  tenures  of  the  undertakings  of  water-power 
developments. 

More    Work    for   the    Electricity   Commissioners. 

It  is  suggested  that  either  the  Board  of  Trade  or  the  Electricity 
Commissioners  should  be  specifically  charged  with  the  duty  of  super- 
visflig  the  development  of  the  country's  water  power,  aiid  that,  as 
suggest-ed  in  the  Third  Interim  Report,  a  Technical  Committee 
should  deal  with  the  question  of  tidal  power.  The  report,  which 
can  be  obtained  from  the  Stationery  Office,  is  unanimous,  except 
that  Mr.  E.  A.  Sandford  Fawcett  signs  the  report  with  the  reserva- 
tion that  it  is  unnecessary  to  set  up  a  commission.  Mr.  W.  A. 
Tait  takes  the  same  view,  and  also  refers  to  the  dissentient 
report  he  made  at  the  time  of  the  issue  of  the  Third  Interim  Report 
of  the  Committee. 
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Earth  Connection. 


The  earth  connection  is  made  to  a  network  of  wires  and 
zinc  plates  buried  in  the  ground  round  the  station.  There 
are  also  sixteen  parallel  copper  conductors  laid  underneath  the 
antenna  and  buried  1  ft.  in  the  ground ;  these  extend  the 
entii'e  length  of  the  antenna  and  are  spaced  somewhat  as  shown 
in    Fig.    9.     It    was    found    that    the    inner   wires   carried    the 
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Fig.  9. — Schematic  Diagram  of  Earth-Wire  System  at  the'-] 
New  Brunswick  Station. 

greater  proportion  of  current,  since  they  offered  less  impedance 
than  the  outer  wires,  and  in  order  to  equalise  the  currents  in 
the  wires,  equalising-coils  were  inserted,  as  shown  in  Fig.  8, 
in  the  earth  connection  at  each  of  the  five  tuning  points  outside 
the  station.  The  addition  of  the  equalising-coils  reduced  the 
equivalent  antenna  resistance  from  0-9  to  0-7  O. 

A  still  better  distribution  of  the  earth  currents  was  obtained 
by  installing  a  counterpoise,  or  "  capacitive  ground,"  con- 
sisting of  copper  wires  arranged  as  in  Fig.  10,  and  erected 
a  few  feet  above  the  ground.  This  was  connected  to  the  lower 
end  of  each  tuning-coil,  as  shown  in  Fig.  11,  the  earth-connec- 
tion being  made  to  a  tapping,  which  was  adjusted  so  that 
about  half  the  current  through  the  down  leads  flowed  into 
the  earth-wires  and  half  into  the  counteriioise.  The  equiva- 
lent circuit  of  the  multiple-tuned  antenna  with  counterpoise  is 
illustrated  in  Fig.  12.  The  addition  of  the  counterpoise  further 
reduced  the  equivalent  antenna  resistance  to  0-5  O,  made  up 
approximately  as  follows: — Radiation  resistance,  0  07  O; 
Tuning-coils  and  insulation,  010  O ;  earth  resistance,  0-33  O  ; 
total  multiple  resistance,  0-50  O. 

It  is  considered  probable  that  the  design  and  construction  of 
the  earthing  system  for  the  multiple  antenna  may  be  consider- 
ably simplified  in  future  high-power  installations,  and  yet 
provide  a  total  antenna  resistance  lower  than  that  obtained  at 
the  New  Brunswick  station. 

It  is  claimed  that  the  multiple-tuned  antenna  gives  the  same 
signal  audibility  with  a  lower  and  less  expensive  structure, 
and  at  the  same  time  with  less  power,  than  an  ordinary  antenna 
with  a  single  tuning  inductance. 

Radiation  Efficiency. 

The  radiation  efficiency  of  the  New  Brunswick  multiple- 
tuned  antenna,  at  13  600  m.  wave-length,  is  14  per  cent.,  as 
against  26  per  cent,  for  a  corresponding  antenna  with  a  single 
earth  ;  at  8  000  m.  wave-length  the  radiation  efficiency  is  33  per 
cent.,  and  at  2  500  ra.,  70  per  cent.  Although  the  radiation 
efficiency  of  all  types  of  antennae  decreases  with  increase  of 
wave-length,  the  smaller  absorption  at  the  longer  wave-lengths 

*  Based  on  articles  by  Mr.  E.  i\  W.  Alexanflerson  and  otliers  in  tlie 
"  Geneial  Electric  Review.'' 


offsets  this  decrease,  and  efficient  w-ave-lengths  for  transoceanic 
communication  have  been  found  to  lie  between  10  000  and 
20  000  m.  A  point  to  be  noted  is  that  the  New  Brunswick 
antenna  had  a  minimum  wave-length  of  8  000  m.  as  a  single 
antenna,  whereas  it  can  be  operated  as  a  multiple  antenna  at 
2  000  m.  wave-length,  i.e.,  at  a  wave-length  comparable  with 
its  own  length  of  1  500  m.,  and  this  suggests  the  possibility 
of  effective  directional  radiation,  which  has  not  hitherto  been 
possible.  As  described  in  its  simplest  form,  the  multiple 
antenna  is  adjusted  so  that  the  radiation  from  each  of  the 
individual  oscillators  is  in  phase.  But  the  phase  displace- 
ment of  the  oscillations  of  the  individual  radiators  may  be 
regulated  by  tuning,  and  at  the  same  time  radiators  may  be 
constructed  having  a  length  of  one  wave-length  or  more. 
Ale.xanderson  predjicts  with  confidence  that  directive  radiation 
on  a  large  scale  will  not  only  prove  practical,  but  will  be  the 
most  effective  method  of  radiation. 

For  future  and  more  powerful  stations,  antennae  have  been 
designed  four  miles  long.  It  is  calculated  that  such  an 
antenna,  with  multiple  tuning,  would  be  equivalent  to  four 
antennje  like  the  New  Brunswick  antenna  connected  in 
multiple,  that  the  earth  resistance  would  be  one  quarter  of  the 
multiple-tuned  resistance  of  the  New  Brunswick  antenna,  and 
the  radiation  efficiency,  with  long  wave-length,  as  much  as 
50  per  cent,  or  moi-e,  instead  of  the  few  per  cent,  which  has 
been  common  up  to  the  present  time. 

The  Barrage  Receiver. 

The  barrage  receiver  is  the  name  given  to  a  circuit  for 
balancing  out  interferences,  so  called  because  it  was  devised 
during  the  war  with  the  object  of  preventing  Transatlantic 
reception  in  France  from  being  interfered  with  by  the  offensive 
barrage  of  an  enemy  radio  station.  Two  long,  horizontal 
antenna   wires    (A,    A;,     Fig   13)    are   used,    in   line   with  each 
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10. — Plan  View  or  Counterpoise  at  New  Brunswick 
Station. 


other  and  running  out  in  opposite  directions  from  the  receiving 
station ;  the  length  of  each  is  preferably  about  one-quarter  of 
tlie  wave-length  to  be  received.  Each  antenna  is  coupled 
through  coils  to  a  phase-shifting  device  consisting  of 
two  stationary  coils  connected  in  parallel,  and  a  rotatable 
secondary    coil ;     a     condenser     in     series     with    one     of     the 
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fixed  coils  produces  a  phase  difference  between  the  currents 
which  flow  in  the  two  coils,  and  ■  by  turning  the  secondary 
coil  the  E.M.F.  induced  in  it  may  be  made  to  assume 
any  desired  phase  relation  with  the  primary  voltage.  The  two 
secondary  coils  are  connected  in  series  to  a  receiving  set 
of  the  ordinary  kind.  Now,  any  interfering  wave,  coming 
from  a  direction  different  from  that  of  the  source  of  the  signals 
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Fig.  11. — Schi;matic  Diagram  of  Antenna  to  Eakth  Connections 
OF  THE  Multiple-Tuned  Antenna. 

it  is  desired  to  receive,  will  produce  currents  in  the  two 
antenn£e  having  a  phase  relation  different  from  that  between 
the  currents  produced  by  the  desired  signal.  By  suitably  adjust- 
ing the  secondaries  of  the  two  "  phase-rotators,"  and  also  the 
coupling  between  the  coils,  it  is  possible  to  neutralise  the  inter- 
fering currents  in  the  two  anlenufe,  but  not  the  desired  signals. 
A  signal  originating  in  any  direction  whatever  may  be 
neutralised  in  this  way.  By  the  use  of  a  double  set  of  pliase- 
rotators,  interfering  signals  coming  from  two  different  directions 
may  be  neutralised  simultaneously,  and  this  principle  may  be 
carried  still  further  if  desired. 

Arrangement  of  Receiver  Wires. 

It  was  originally  intended  to  mount  the  antenna  wires  for 
the  barrage  receiver  on  poles,  but,  at  the  suggestion  of  Com- 
mander A.  Hoyt  Taylor,  the  easier  procedure  was  adopted  of 
laying  the  wires  on  the  ground,  and  this  arrangement  has 
proved  entirely  satisfactory.  In  the  first  barrage  receivers 
installed,  the  antennae  consists  of  two  insulated  wires  laid  on 
the  ground  a  distance  of  two  miles  in  each  direction  from  the 
receiving  station.  Antennae  of  this  kind  are  aperiodic,  which 
makes  them  miich  easier  to  balance  than  if  they  were  tuned  ; 
the  i)hase-shifting  devices  are  also  aperiodic,  so  that  the 
E.M.F.'s  in  the  aperiodic  antennae  are  balanced  before  they 
have  a  chance  to  create  oscillating  currents.  The  adjustment 
is  very  easy  to  perform,  even  by  an  inexperienced  operator, 
and  is  perfectly  stable  after  it  has  been  made.  This  form  of 
antenna    has,    moreover,     a    unidirectional    characteristic,     as 
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Y\:;.    12. -Equivalent    Circuit    Multiplk-Tuned    Antenna. 
New  Brunswick  Transoceanic  Kadui  SStatkin. 

shown  in  Fig.  14,  which  also  illustrates  the  bidirectional 
characteristic  of  the  loop  antenna  and  the  non-directional 
characteristic  of  the  ordinary  elevated  antenna. 

Experimental    Barrage    Receiving   Set. 

An  experimental  barrage  receiving  set  was  operated  for 
several  months  of  the  summer  and  autumn  of  1918,  about  three 
miles  from  the  transmitting  station  at  New  Brunswick,  N.J. 
The  New  Brunswick  wave  is  13  600  m.,  and  the  Carnarvon 
B-ave  is  14  200  ni.  ;  yet  the  barrage  receiver  could  be  adjusted 


so  that  the  transmitted  wave  not  only  did  not  interfere  with 
the  Carnarvon  signals,  but  the  New  Brunswick  signals  could 
be  made  entirely  inaudible.  It  was  even  found  possible  to 
receive  signals  from  San  Diego,  California,  right  in  line  w'ith 
the  transmitting  station,  without  great  i-eduction  in  intensity. 
The  transmitting  station,  being  at  a  comparatively  short 
distance,  its  wave- front  was  considerably  curved,  so  that  it  pro- 
duced currents  in  the  two  receiving  antennae  having  a  phase- 
relation  different  considerably  from  that  between  the  currents 
produced  by  the  San  Diego  signals.  Although  the  barrage 
receiver  was  devised  primarily  with  the  object  of  cutting  out 
interference  from  another  station,  such  as  the  associated  trans- 
mitting station,  it  was  found  incidentally  that  interference  by 
static  and  strays  could  be  materially  reduced  by  proper  adjust- 
ment, and  solid  copy  could  be  obtained  at  times  when  the 
signals  were  practically  vinreadable  with  ordinary  methods. 

Duplex    Radio-Telephony. 

On  Feb.  22,  1919,  Mr.  Daniels,  Secretaij  of  the  U.S.  Navy  De- 
partment, at  his  desk  in  Washington,  picked  up  his  telephone 
and  spoke  a  few  words  of  greeting  to  President  Wilson,  then  800 
miles  at  sea  on  the  U.S.S.  "Gteorge  Washington."  Mr.  Daniels' 
voice  was  carried  over  the  regular  trunk  line  from  Washington 
to  New  Brunswick,  N.J.,  where  the  telephone  line  current, 
through  the  agency  of  vale  amplifiers  and  finally  of  the  magnetic 
amplifier,  modulated  the  output  of  the  Alexanderson  alternator, 
the  radiators  from  the  New  Brunswick  antenna  being  modu- 
lated accordingly.  Previously,  the  operators  on  the  "  George 
Washington  "  had  heard  New  Brunswick's  radiophone  while 
the  ship  was  lying  at  anchor  in  Brest  harbour. 

In  April,  1919,  a  valve  transmitting  set  of  about  4  kW  was 
installed  on  the  "  George  Washington,"  thus  enabling  speech 
in  both  directions,  the  circuits  being  so  arranged,  both  on  the 
sliip  and  at  New  Brunswick,  that  no  switch  of  any  kind  had 
to   be   manipulated   in   order   to   change   over   from   sending   to 
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Fig.  i:i. — Diagram  of  the  Barrage  Keceiver. 


receiving,  both  transmitter  and  receiver  remaining  in  action 
the  whole  time,  as  in  the  case  of  an  ordinary  line  telephone. 
With  the  usual  arrangement  of  wireless  telephone,  a  switch 
has  to  be  used  to  change  from  sending  to  receiving,  or  vice-varsa, 
and  this  does  not  conduce  to  the  satisfactory  interchange  of 
ideas;  both  parties  are  apt  to  say  "  Hello!  "  simultaneously, 
then  wait  for  an  answer  simultaneously,  then  say  "  Hello! 
again,  and  finally  give  it  up  in  despair.  It  can,  therefore, 
be  said  that  one  of  the  most  important  problems  from  the 
point  of  view  of  making  radio-telephony  practical  and  useful 
for  the  general  public  is  to  devise  a  simple  method  of  duplex 
operation,  whereby  the  speaker  is  able  to  hear  the  voice  of  the 
other  party. 

The    New    Brunswick    Circuits. 

.\t  New  Brunswick  the  circuits  were  as  shown  in  Fig.  15. 
The  receiving  station  was  at  Belmar,  four  miles  from  New 
Brunswick,  far  enough  away  to  enable  the  receiving  instrumeni 
to  differentiate  between  the  1  800  m.  wave  coming  from  the 
"George  Wasliinglon  "  and  the  8  000  or  13  600  m.  wave 
which  was  used  for  the  ladio-telephonic  transmission  from  New 
Brunswick.  It  will  be  observed  that  the  receiving  and  trans- 
mitting stations  are  lioth  connected  in  series  to  an  ordinary 
telephone  exchange  line,  so  that  a  party  speaking  from  Wash- 
ington or  anywhere  else  on  the  land  telephone  system  could 
hear  the  incoming  radiophone  speech  over  the  same  wires  which 
transmit  his  own  speech  to  New  Brunswick.  A  curious  pro- 
perly of  the  circuit   is  that  the  speech  and  signals  picked  up 
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at  1  800  111.  by  the  receiving  apparatus  at  Belmar  will  modu- 
late the  alternator  output  and  be  re-radiated  at  New 
Brunswicii's  wave-length. 

The    Arrangement    on    the    "George    Washington." 

The  arrangement  adopted  on  the  "  George  Washington  "  was 
necessarily    different,    and    is   shown    in    Fig.    16.        The   filter 
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Fkj.  14. — Characteristic  of   Antenna  Used  at  New  Brunswick. 

circuit  F,  connected  in  series  with  the  receiving  set,  is  tuned 
to  the  wave-length  (1  800  m.)  of  the  neighbouring  transmitter, 
and  offers  an  impedance  of  about  250  000  O.  at  1800  m.,  but 
a  very  low  impedance  to  long  wave-lengths.  The  condenser 
C|  has  a  capacity  of  0006  microfarads,  and  offers  an 
impedance  of  about  160  O  at  1  800  m.,  but  much  more  at  longer 


Pig.  ].5. — Connections   Used  foe  Duplex  Operation  at  New 
Brunswick  Station. 

wave-lengths.  The  filter  circuit  reduces  the  interference  from 
the  local  transmitter  in  the  proportion  of  150/250  000,  or  06  per 
cent,  of  what  it  would  otherwise  be,  and  this  is  so  small  that 
it  can  be  dealt  with  by  the  tuning  of  the  receiver.  The 
inductance  of  the  filter  circuit  enters  into  the  tuning  of  the 
primary  receiving  circuit    I*T„    L,,   which  is  tuned  to  the  long 


New  Brunswick  wave-length,  so  that,  at  that  wave-length, 
F  offers  practically  no  impedance,  and  does  not  reduce  the 
strength  of   the   received   signals. 

The  receiver  is  of  the  ordinary  kind,  but  tuned  to  receive  a 
broader  band  of  frequencies  than  an  ordinary  telegraph 
receiver.  In  order  to  receive  good  wireless  speech,  the  receiver 
must  be  tuned  so  that  it  can  receive  a  band  of  frequencies 
within  about  1  000  periods  per  second  for  either  side  of  the 
carrier  wave.  At  short  wave-lengths  this  is  a  very  small 
percentage  of  the  carrier  frequency,  but  at  long  wave-lengths 
it  is  several  per  cent,  of  the  carrier  frequency,  so  that  specially 
broad  tuning  is  necessary.  On  the  "  George  Washington  " 
separate  antennse  were  used  for  transmitting  and  for  receiving, 
but  at  Schenectady  trials  were  made,  simultaneously  transmit- 
ting and  receiving  different  wave-lengths  on  the  same  antenna 
with   successful   results. 

Further    Results. 

On  May  5,  while  the  ship  was  200  miles  from  New  York  on 
the  return  voyage,  Secretary  of  War  Baker  on  the  "  George 
Washington  "  held  a  duplex  conversation  with  Assistant 
Secretary  of  Navy  Roosevelt  in  Washington.  Secretary  Baker 
remarked  that  "  the  connection  was  as  good  as  over  an  ordinary, 
toll  line."  On  the  following  voyage  duplex  conversations  were 
carried  on  between  ship  and  shore  up  to  a  distance  of  about 
400  miles  from  New  York  ;  on  the  return  voyage  the  "  George 


-Connections  Used  for  the  Duplex  Eeceiver  in 
the  U.S.S.  George  Washington. 

Washington  "  brought  President  Wilson  back  from  France, 
and  during  the  voyage  the  President  spoke  to  Assistant  Secre- 
tary Roosevelt  via  radiophone  to  New  Brunswick,  and  thence 
to  Washington  over  the  trunk  telephone  line. 

The   Long   Island   Wireless   Station. 

Siiiiie  technical  details  of  the  Long  I.slaiid  wireless  station  of  the 
Kadio  Corporation  of  America,  whose  formal  opening  by  President 
Harding  we  recently  noted  in  The  Electrician,  are  given  in  the 
'■  Electrical  World.'"'  The  site  covers  10  square  miles,  and  when 
completed  the  station  will  resemble  a  huge  wheel  with  twelve  spokes. 
The  power  house  and  sending  station  will  form  the  hub,  while  each 
set  of  antennas,  mounted  upon  six  towers,  will  form  a  spoke.  At 
the  present  time  only  two  sets  of  towers  have  been  erected,  but  it  is 
proposed  to  build  ten  more  as  it  becomes  necessary.  Each  tower 
is  410  ft.  high,  while  the  cross-arms  are  150  ft.  long.  The  dis- 
tance between  towers  is  1  250  ft. ,  each  antenna  system  being  almost 
1^  miles  long.  Each  antenna  consists  of  sixteen  silicon  bronze 
cables.  |  in.  in  diameter,  stretched  horizontally  from  tower  to 
tower.  In  ali,  50  miles  of  this  cable  has  been  used  for  the  first 
two  sections.  The  earth  system  for  each  antenna  consists  of  450 
miles  of  copper  wire  buried  in  the  ground  of  the  entire  antenna 
system  in  starfish  and  gridiron  fashion.  Ten  high-frequency 
Ale.xanderson  alternators  will  be  used,  giving  an  output  of  20  000  kW. 

A  sending  speed  of  100  words  a  minute  is  possible  w-ith  each  unit, 
so  that  when  the  entire  installation  is  completed  twelve  different 
messages  may  be  sent  simultaneously,  each  at  the  rate  of  100  words 
a  minute.  TThe  transmitting  range  of  the  station  is  virtually  world- 
wide, preliminary  tests  having  been  heard  in  all  parts  of  Europe,  and 
in  Australia,  South  America,  and  Japan.  The  station  is  to  be 
worked  by  remote  control  from  the  Company's  New  York  office. 

The  receiving  station  is  at  Riverhead.  sixteen  miles  away.  No 
operators  are  stationed  there,  the  signals  being  automatically  trans- 
ferred to  wire  lines  and  received  at  the  New  York  office. 
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Commissioners'   Report   on    London    Electricity   Supply. 


The  decision  of  the  Electricity  Commissioners  on  the  schemes 
submitted  at  the  enquiry  into  the  London  and  Home  Counties 
Electricity-  District,  held  in  June  and  July  last,  was  issued  on 
Wednesday. 

In  the  opinion  of  the  Commissioners  it  would  be  short  sighted 
to  establish  a  smaller  District  than  that  provisionally  determined, 
notwithstanding  that  there  may  be  little  immediate  advantage  for 
some  of  the  undertakers  included  in  the  outlying  portions.  The 
Electricity  District  must  be  such  as  will  be  most  conducive  to 
economy  in  the  supply  of  electricity,  and  delimitation  cannot  be 
influenced  by  the  desire  of  one  county  to  be  wholly  included  or 
wholly  excluded  merely  in  order  to  preserve  its  area  intact.  For 
the  same  reasons  the  Commissioners  cannot  consent  to  the  proposed 
exclusion  of  the.  North  Metropolitan  Electric  Supply  Com- 
pany and  the  Metropolitan  Electric  Supply  Company  so  far 
as  the  latter's  bulk  area  is  concerned,  but  an  Order  will  be 
drafted  .so  as  not  to  interfere  with  the  rights  of  these  two  companies 
and  for  the  delegation  to  them  of  the  supply  powers  of  the  Joint 
Authority  in  their  respective  areas,  subject  to  the  submission  by 
the  companies  within  a  period  of  two  years  of  proposals  for  securing 
a  suj)ply  in  any  undeveloped  areas  wliere  there  is  a  reasonable 
prosjject  of  such  supply  being  remunerative. 

Alterations  to   the    District. 

The  Commissioners  have  therefore  decided  to  confirm  the  pro- 
visionally determined  District,  subject  to  the  following  minor 
fringe  amendments.  In  Essex,  the  inclusion  of  the  whole  of  the 
rural  districts  of  Billericay,  Epping,  and  Ongar  ;  in  the  County  of 
Hertford,  the  inclusion  of  the  detached  part  of  the  parLsh  of  High 
Wychinthe  rural  di.strict  of  Hadham  ;  in  the  County  of  Buckingham, 
the  inclusion  of  the  parishes  of  Penn,  Coleshill,  and  Amersham  in 
the  rural  district  of  Amersham ;  in  the  County  of  Surrey,  the  inclusion 
of  the  parishes  of  Shalford  and  St.  JIartha  in  the  rural  district  of 
Hambledon,  and  the  parish  of  Artington  and  jxirt  of  the  parish  of 
Compton  in  the  rural  district  of  Guildford  ;  in  the  County  of  Berks, 
the  exclusion  of  the  parishes  of  Sunninghill  and  Sunningdale  in  the 
rural  district  of  Windsor. 

Constitution  of  the  Joint  Electricity  Authority. 

The  Commissioners  are  unable  to  accept  the  scheme  of  the  Poplar 
Borough  < 'ouncil,  and  a  Joint  Electricity  Authority  will  be  estab- 
lished on  the  lines  proposed  in  the  scheme  promoted  by  the  London 
County  Council  and  the  Conference  of  Local  Authorities.  This 
Joint  Electricity  Authority  will  consist  of  twenty-seven  members 
made  up  as  follows :  Eight  representatives  of  local  authorities 
(authorised  undertakers),  eight  representatives  of  companies 
(authorised  undertakers),  of  the  latter  gi'oup  six  will  represent  the 
London  companies,  one  the  power  companies,  and  one  the  outside 
London  companies,  six  representatives  of  the  London  County 
Council,  one  of  the  railway  companies,  and  three  for  the  other 
county  councils  on  their  own  behalf  and  on  behalf  of  the  urban 
and  rural  districts  not  owning  undertakings.  The  chairman,  if 
elected  from  outside  the  body,  will  make  the  total  as  above. 

The  Economies  of  a  Capital  Station. 

The  Commissioners  concur  generally  in  the  technical  proposals 
for  dealing  with  the  electrical  requirements  of  the  area  during  the 
first  stage  of  development,  which  terminates  about  1925-1926.  On 
the  proposals  for  dealing  with  the  second  stage  the  Commissioners, 
however,  differ  from  the  promoters,  who  propose  to  continue  the 
development  of  certain  existing  "  group  "  stations  and  to  instal 
in  them  a  further  199  01)0  kW  of  generating  plant,  bringing  the 
plant  in.stalled  in  "  group "'  and  other  stations  about  the  year  1930 
to  a  total  of  832  000  kW.  An  alternative  propo.sal  provided  for 
the  installation  of  645  (M)0  kW  of  generating  i)lant  in  capital  stations 
and  the  reduction  of  the  557  fX)0  kW  of  )>Iant  installed  in  the  gioup 
.stations  to  2:!2  6  H»  kW,  thus  involving  the  di.si  arding  of  .■i2l  4(10  kW 
of  plant  long  before  the  end  of  its  economic-  life.  This  alternative 
involved  a  new  capital  exprtdditure  of  £23  sr)5  Odd.  The  Com- 
mi.ssioncrs  have  come  to  the  conclusion  that  a  better  way  is  to  instal 
199  000  kW  of  generating  plant  in  a  ca])ital  .station  or  stations, 
while  retaining  the  "  group  "  stations  during  the  development  of 
the  second  stage.  This  will  need  no  more  new  capital  than  the 
extension  of  the  "  group  "  stations,  and  enable  electricity  to  be  de- 
livered at  the  busbars  of  authorised  distributors  at  0-978d.  pei- 
unit  as  against  1  ■147d.  per  unit  under  the  teclmical  scheme,  as  well 
as  providing  all  the  advantages  derivable  from  the  capital  station, 
such  as  availability  for  large  railway  or  other  bulk  requirements  at 
favourable  rates.  Such  a  modified  combination  of  existing  stations 
H-ith  a  new  capital  station  will  also  minimise  the  o\itlay  upon  the 
costs  of  transmission  from  the  capital  station,  and  will  make  the 
fullest  u.se  of  the  capital  invested  in  existing  stations.  It  will 
lesscB  the  estimated  coal  consumption  by  in  per  cent,  and  reduce 
the  average  cost  of  electricity  to  authorised  distributors  by  15  per 


cent.  These  savings  will  be  additional  to  the  substantial  savings 
outlined  in  the  technical  scheme  as  compared  with  existing 
conditions. 

The  Barking  Site  Appro  ed. 

The  Commissioners  have  concluded  that  the  Barking  site  should 
be  utilised  for  the  construction  of  the  first  capital  station,  and 
are  therefore  prepared  to  give  their  consent  to  the  County  of 
London  P^lectric  Supply  Company  beginning  immediately  the 
construction  of  a  100  000  kW  station  on  the  understanding  that  at 
any  time  before  August,  1926,  the  company  may  be  called  upon 
to  sell  this  station  to  a  Joint  Electricity  Authority  upon  terms  to 
be  prescribed  by  the  Commissioners.  The  proposals  of  certain 
railway  companies  to  proceed  with  the  electrification  of  their 
suburban  lines  constitutes  a  further  rea.son  for  the  re-organisation 
of  the  supply  in  the  area  and  the  establishment  of  a  capital  station 
without  delay. 

Control    and    Purchase. 

With  regard  to  the  various  proposals  for  the  acquisition  or  control 
of  generating  stations,  the  Commissioners  are  of  opinion  that,  of  the 
stations  owned  by  power  companies,  only  .six  or  seven  of  the  principal 
company  suppliers  and  a  like  number  of  the  local  authorities' 
stations  will  ultimately  sur\-ive  as  generating  stations,  and  these 
more  jiarticularly  are  the  stations  which  should  vest  in  the  Joint 
Authority.  The  remainder  of  the  existing  stations,  of  which  about 
fifty  will  be  gradually  closed  down,  can  be  incorporated  in  the 
scheme  of  reorganisation  under  an  appropriate  system  of  control 
by  the  .Joint  Authority. 

There  being  a  far  reaching  measure  of  agreement  on  the  question 
of  purchase  between  the  London  County  Council,  the  Conference  of 
Local  Authorities  and  the  Associated  Companies,  it  shovild  be 
possible  to  settle  terms  of  agreement  for  transfer  of  electricity 
stations  on  a  basis  equitable  to  both  local  authorities  and  companies, 
and  without,  at  the  same  tune,  being  burdensome  to  the  Joint 
Authority  or  adverse  to  the  interests  of  the  consumers  of  electricity. 
The  Commissioners  also  press  on  principle  for  an  extension  of  tenure 
of  the  disti'ibution  |X)werg  of  the  supply  companies  as  part  of  a 
settlement.  „^, 

Financial  Proposals. 

As  regards  finance,  the  authorised  undertakers  should  find  the 
funds  for  all  extensions  of  generating  plants  at  their  stations  while 
such  stations  remain  in  their  possession,  and  for  any  inter-connecting 
mains  required  before  the  Joint  Authority  is  in  a  position  to  act. 

The  capital  monies  necessary  for  the  construction  of  additional 
interconnecting  mains  and  the  erection  of  capital  .stations  should 
be  raised  by  the  Joint  Authority  under  powers  of  borrowing  to  be 
conferred  by  further  legislation. 

The  Commissioners  will  proceed  to  draft  an  Order  embodying 
their  decisions,  which  will  proWde  for  the  inclusion  of  the  details 
of  a  modified  technical  scheme  to  be  undertaken  by  the  Joint 
Authority,  and  in  framing  the  details  of  the  scheme  the  Commis- 
sioners j)r()])nsc  to  consult  with  the  engineering  advisers  of  the 
principal   undertakings  concerned. 


The   Electrical   Industry   and   Reparations. 

We  have  received  from  the  Institution  of  Electrical 
Engineers  a,  copy  of  a  letter  dated  December  9tli,  1921, 
which  has  been  addressed  to  the  Prime  Minister  on  the 
subject  of  German  Reparations  in  kind.  This  letter  being  of 
outstanding  interest  to  the  electrical  industry  we  reproduce  it 
in  full  below.     We  have  in.serted  the  sub-headings. 

The  Right  Honourable  David  Lloyd  George,   O.M.,   P.C,   ic.. 
First  Lord  of  t  he  Treasury-, 
The  Treasury, 

Whitehall,  S.W.I 

German  Reparations  in  Kind. 

Sii!. — The  Council  of  the  Institution  of  Electrical  Engineers 
have  had  their  attention  directed  to  certaui  pubho  declarations 
and  press  communications  proposing  that  the  German  Reparations 
Indemnity  should  be  partly  jjrovided  by  the  construction  in  this 
'country  of  generating  stations  and  the  carrying  out  of  railway 
electrification  by  German  contractors ;  and  having  appointed  a 
Committee  to  report  to  them  thereon,  desire  to  put  before  the 
Government  their  considered  view  on  these  proposals  as  follows  :^— 
On  the  general  principle  of  reparations  in  kind  they  liave  to 
remuid  the  Government  that  at  the  present  time  when  unemjJoy- 
ment  is  so  extensive  any  reparations  in  kind  should  be  of  such  a 
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nature  that  they  do  not  compete  with  any  productions  in  this 
country  involving  employment  on  a  great  scale  of  labour  botli 
skilled   and   unskilled. 

German  Power  Statioos  and  Cheaper  Service. 

With  regard  to  the  proposals  that  large  electric  power  station.^ 
should  be  erected  and  that  railway  electrification  should  be  under- 
taken by  German  contractors,  they  desire  to  make  the  followiim 
observations.  It  is  pos.sible  that  the  proposals  for  the  acceptance 
of  Crerman  plant  on  account  of  reparations  may  have  arisen  from  a 
hasty  impression  that  such  action  would  confer  benefits  on  this 
couritry  in  the  form  of  cheaper  transport  and  power.  But  if  such 
plant  is  to  stand  as  a  contribution  towards  repirations  its  value 
must  be  debited  to  the  undertakings  using  it.  In  no  other  way 
can  such  value  be  put  to  the  credit  of  national  indebtedness.  There 
is,  therefore,  no  good  reason  to  suppose  that  the  use  of  German 
plant  obtained  in  that  way  would  result  in  the  users  of  it  being  able 
to  give  a  cheaper  service  than  with  new  equipment  of  British  manu- 
facture. 

Additional  Unemployment  the  Result. 

There  are,  however,  other  considerations  wliich  my  Council 
desire  to  urge.  The  Electrical  Industry  in  this  country  is  at  the 
present  time  suffering  from  a  grave  lack  of  employment  in  all 
branches,  but  nevertheless  many  works  are  being  run  in  the  expec- 
tation of  a  trade  revival.  Should  it  be  decided  to  accept  German 
machinery  on  a  large  scale,  there  is  no  doubt  that  a  large 
additional  amount  of  unemployment  would  immediately  result, 
and  that  both  the  work  people  and  technical  staffs  at  present  being 
kept  together  would  be  disbanded.  Moreover,  the  effect  of  the 
acceptance  for  the  public  service  of  this  country  of  electrical 
maclunery  of  German  manufacture  would  be  a  world-wide  adver- 
tisement for  such  goods,  and  would  fatally  diminish  the  present 
prestige  of  British  electrical  goods  with  most  serious  effects  on  our 
export  markets. 

A  Discouragement  to  Technology. 

The  experience  of  the  war  showed  the  necessity  of  this  country 
having  a  large  number  of  highly  skilled  and  trained  electrical  engi- 
neers available,  and  the  members  of  the  Institution  of  Electrical 
Engineers  were  called  upon  during  the  war  to  undertake  work 
for  the  national  forces  requiring  the  highest  skill. 

A  proposal  which  would  have  the  effect  of  cripphng  many  of  the 
most  important  electrical  manufacturing  concerns  and  leaving  this 
country  dependent  for  electrical  services  upon  German  industry 
would  residt  in  discouraging  the  training  of  electrical  engineer*  for 
what,  in  war  time,  is  a  vital  necessity. 

Disastrous  Consequences  of  the  Idea. 

In  view  of  the  points  briefly  set  out  above,  the  Council  of  the 
Institution  of  Electrical  Engineers,  representing  all  branches  of  the 
Electrical  Industry,  desire  to  urge  most  strongly  on  H.M. 
Govermnent  the  disastrous  consequences  wliich  would  ensue  to 
the  industry  it  electrical  construction  in  this  country  on  an  extensive 
scale  is  entrusted  to  German  manufacturers.  Any  possible 
immediate  advantage  anticipated  by  the  proposers  of  the  scheme 
of  reparation  could  not  offset  the  ruin  of  those  industries  in  this 
country  which  are  engaged  in  the  manufacture  of  steam  turbine 
plant  and  heavy  electrical  machinery,  both  of  which  had  their  sole 
origin  in  British  science  and  inventiveness. 

The  Council  of  the  Institution  trust  that  in  view  of  the  discussions 
wliich  have  been  pubUshed,  H.M.  Government  will  remove  the 
great  uncertainty  which  has  been  created  in  the  industry  by  an 
immediate  statement  that  such  proposals  will  not  be  entertained. 
If,  however,  proposals  of  the  kind  should  be  considered  by  the 
Government,  my  Council  ask  that  they  should  be  given  an  oppor- 
tunity of  being  heard  by  yourself  or  the  Chancellor  of  the 
Exchequer  before  any  action  is  taken. 
I  am,  Sir, 

Your  obedient  servant, 

J.     S.     HlGHFIELD, 

President. 


Conference   of  Joint    Industrial   Councils   Protest. 

The  Conference  of  .Joint  Industrial  Councils  of  the  Electricity 
Supply  and  Contracting  Industries  and  of  the  Associations  of 
Electrical  Manufacturers  and  Wholesalers  and  the  B.E.D.A.,  which 
recently  waited  on  Sir  AUred  Mond  to  deal  with  unemployment, 
have  met  to  consider  the  rejjarations  question,  especially  in  view 
of  the  assurance  which  Sir  Alfred  Mond  gave  the  deputation,  that 
the  Government  were  very  desirous  to  assist  as  far  as  possible 
the  reopening  of  activity  in  electrical  work. 

The  Conference  viewed  with  great  alarm  the  proposals  to  carry 
out  the  construction  of  electric  generating  stations  and  electrifica- 
tion of  railways  by  placing  the  works  in  German  hands  and 
accepting  the  construction  as  part  of  the  reparation  payments, 
and  resolved  : 


(1)  To  call  the  attention  of  the  Government  to  the  irreparable 

injury  which  would  be  done  to  the  British  Electrical 
Industry  now  and  in  the  future  if  any  such  proposals  were 
seriously  entertained,  and  which,  if  put  into  effect,  would 
result  in  the  closing  down  of  important  electrical  works 
in  this  country  and  consequent  increase  of  unemployment. 

(2)  To  use  all  legitimate  efforts  in  the  Press  and  in  our  con- 

stituent bodies  to  oppose  to  the  uttermost  the  principle 
of  acceptance  by  the  Govermnent  of  reparation  payments 
in  the  manner  suggested. 
The   Conference  further   invited   the   Government  to   make   an 
iininediale  and  unequivocal  statement  that  acceptance  of  repara- 
tion payments  by  handing  over  such  public  service  works  to  German 
contractors  wUl  not  be  entertained. 


Correspondence. 

A     PSEUDO-ENGINEERING     SOCIETY.— A    CRITICISM. 

To  Ihe  Editor  of  THE  ELECTRICIAN. 

Sir, — I  have  had  drawn  to  my  notice  an  article  evidently  written 
by  yourself,  entitled  "  A  Pseudo-Engineering  Society,"  Vol. 
LXXXVII.,  Xo.  2  263,  p.  401,  col.  2,  of  the  date  of  Sept.  30th,  1921. 

I  do  not  know  your  motives  in  publishing  the  article  in  question, 
and  we  are  not  adverse  to  fair  criticism  and  remarks,  but  we  do  most 
strongly  object  to  the  passage  as  follows  : 

"  ■.  .  .  and  it  is  something  akin  to  a  misrepresentation  of  an  honour- 
able term  to  use  the  word  "  engineer  '  in  the  title  of  a  Society  wliich  is 
primarily  intended  for  political  propaganda." 

This  passage  has  done  us  considerable  harm,  and  trouble,  and  on 
advice  we  are  assured  the  above  constitutes  a  libel  pure  and  simple, 
inasmuch  as  the  entire  passage  is  malicious  and  wrong. 

I  enclose  you  a  copy  of  a  letter  written  appreciating  our  services 
during  the  great  railway  strike  of  1919.*  And  there  are  scores  of 
other  proofs  of  hona-fide  corroboration  of  the  immense  services  of 
this  society  in  engineering,  and  the  assistance  of  engineers  ;  in  fact, 
•"  John  Bull"  warmly  appreciated,  early  in  1920,  the  services  that 
this  society  was  rendering  to  ex-Service  engineers,  and  others,  re 
the  unemployment  question. 

The  executive  council  therefore  have  instructed  me  to  inform 
you  that  unless  you  pubUsh  an  apology  and  contradiction  of  the 
passage  alluded,  they  wdl  immediately  instruct  the  Society  solicitors 
to  take  action  for  Ubel. 

We  do  not  wish  to  appear  mercenary,  but  it  is  necessary  to  show 
our  members  and  the  pubUc  the  truth. — Yours,  &c., 

Sheffield,  Dec.    lOth.  Chakles  Frobisher 

Secretary,  The  British  Society  of  Engineers. 


The  "  Kendrick  "  Inspection   Lamp. 

A  novel  portable  electric  hand  lamp  has  been  placed  upon  the 
market  by  ihe  Xe.\l  M.^gnet  Construction  Coih-.^ny,  Ltd.  Apart 
from  the  usual  wire  guard  for  the  protection  of  the  lamp,  it  em- 
bodies in  the  lamp-holder  a  strong  magnet  which  enables  it  to  be 
placed  and  firmly  held  in  any  position,  so  that  the  light  from  the 
lamp  can  be  thrown  where  required.  The  magnet  is  composed  of  a 
steel  cup  with  a  central  pole,  around  which  is  wound  the  coil,  finally 


The  "  Kendbick  "  Inspection  Lamp. 


being  sealed  by  an  aluminium  plate.  When  it  is  required  to  move 
the  lamp  the  circuit  can  be  broken  by  pressing  a  small  button  at  the 
side  of  the  holder.  It  is  a  very  useful  accessory  for  machine  shops, 
garages,  warehouses,  &c.,  and  it  is  already  largely  used  by  several 
well-known  makers  of  machine  tools.  Two  sizes  are  made,  viz., 
6  or  12  V  for  motor-car  use,  and  100  to  120  or  200  to  250  V  for 
workshops,  &c.  The  current  consumption  of  both  sizes  is  only 
0'18  A.     Full  particulars  may  be  obtained  from  the  manufacturers. 

*  The  enclosure  is  a  letter  from  Mr.  J.  H.  Follows,  general  superin- 
tendent of  the  -Midland  Railway,  expressing  his  warmest  thanks  for 
assistance  given  by  the  Society  or  its  Secretary — it  is  not  clear  which 
— during  the  railway  strike. — Ed.  E. 
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Future    of  Light    Railways. 

In  the  report  of  the  Litjlit  Railways  (Investigation)  Committee, 
which  has  just  been  publisned,  there  are  a  number  of  recommenda- 
tions regarding  the  construction  and  operation  of  light  railways,  the 
extent  to  which  assistance  should  be  given  by  the  State  and  local 
authorities  to  new  schemes,  &c.  In  view  of  the  importance  of  the 
subject  we  give  a  summary  of  the  more  important  of  the  Committee's 
conclusions. 

Recommendations. 

The  Minister  of  Transport  should  have  some  voice  with  regard 
to  the  design  of  any  light  railway  which  receives  assistance  in  future 
from  public  funds;  and,  where"  this  assistance  is  rendered  in  the 
shape  of  subscriptions  to  share  capital,  the  State  or  the  local 
authority  so  subscribing  should  possess  the  ordinary  rights  of  share- 
holders. ,      r        ,.    1 

Where  it  is  proposed  to  acquire  land  compulsonly  tor  light  rail- 
way purposes,  the  rules  for  the  assessment  of  compensation  which 
arc  contained  in  Clause  2  of  the  Acquisition  of  Lanci  (Assessment  of 
Compensation)  Act,  1919,  should  be  made  to  apply.  Promoters 
should  have  power  to  acquire  an  easement  only,  where  such  would 
be  sufficient. 

The  principle  of  betterment  should  be  more  widely  recognised,  and 
the  application  thereof  should  not  necessarily  be  limited  to  the 
owner  of  the  property  which  is  to  be  compulsorily  acquired. 

Future  policy  should  aim  at  encouraging  light  railway  undertak- 
ings by  the  grant  of  special  facilities  by  the  State  and  by  the 
larger  railway  companies. 

The  possibility  of  exempting  light  railway  companies  from  the 
payment  of  corporation  profits  tax  should  be  seriously  considered, 
an"d  the  revision  of  the  rating  of  railways  should  be  seriously  con- 
sidered, with  particular  reference  to  the  incidence  of  highway  rates. 

Small  undertakings  desiring  to  be  classified  as  "  light  "  railways. 
and  main  line  companies  who  may  desire  certain  sections  of  their 
undertakings  to  be  so  classified,  should  be  able  to  attain  this  object 
without  difficulty  and  with  the  maximum  of  expense.  The  relative 
procedure  should  be  as  simple  as  possible,  and  payment  of  the  fee 
of  £50  should  no  longer  be  required. 

Design    and   Construction    Methods. 

Where  no  connection  with  a  main  line  is  possible,  or  likely  to  be 
required,  the  choice  of  the  gauge  for  a  new  light  railway  may  be 
determined  mainly  by  considerations  of  economy  in  construction  and 
maintenance.  Where  connection  with  a  main  line  is  proposed,  a 
narrow  gauge  should  not  be  adopted  unless  the  light  railway  is  to 
have  a  lead  exceeding  twenty  miles  or  is  to  form  part  of  an  existing 
narrow  gauge  system  which  could  not  advantageously  be  converted 
to  standard  gauge.  For  narrow  gauge  lines  the  dimension  of 
2  ft.  6  in.  should  in  future  be  regarded  as  the  standard. 

Ijight  railways  should  be  classified  in  two  groups  with  particular 
reference  to  the  maximum  speed  authorised.  This  maximum  should 
be  twenty-five  miles  per  hour  for  lines  in  Group  I.,  and  fifteen 
miles  per  hour  (or  such  lower  maximum  as  may  be  agreed  to  by  the 
Minister  of  Transport)   for  lines  in  Group  II. 

Weights  of  rail  and  axle  loads  permissible  should  be  determined 
by  reference  to  a  sliding  scale  to  be  inserted  in  Appendix  VII.  to 
tfie  Requirements  with  regard  to  the  Opening  of  Railways,  due 
regard  being  had  to  speed,   alignment  and  traffic  conditions. 

Complete  schedules  of  up-to-date  model  clau.ses  for  insertion  in 
draft  light  railway  orders  should  be  printed  and  made  available  for 
the  use  of  promoters,  subject  to  the  proviso  that  the  schedule  of 
Requirements  appended  to  each  Order  should  be  left  open  for  settle- 
ment on  the  merits  of  each  case.  The  Requirements  usually 
specified  in  this  Schedule  with  regard  to  signalling,  points,  and 
cognate  matters  could  not  safely  be  relaxed  in  favour  of  the 
"  higher  speed  "  lines  ;  but  on  the  "  lower  speed  "  lines  included  in 
Group  II.  no  signals  should,  as  a  rule,  be  required. 

Fencing  should  be  provided  only  where  local  conditions,  including 
the  speed  of  trains,  render  it  essential  ;  and  the  protection  nf  level 
crossings  by  gates  and  gatekeepers  should  be  similarly  limited. 

Where  a  road  and  light  railway  intersect,  a. bridge  should  not  be 
provided  except  where  no  economy  could  be  effected  by  the  pro- 
vision of  a  level  crossing. 

Traffic    Regulations   and    Facilities. 

Station  accommodation  for  passenger  traffic  should  be  more 
strictly  limited,  and  should  take  the  form  of  a  simple  shelter,  except 
at  important  stations.  Halts  should  suffice  at  wayside  places.  The 
station  facilities  for  freight  traffic  should  be  more  closely  adjusted 
to  the  requirements. 

Where  a  new  light  railway  is  proposed,  the  question  of  dis- 
pensing with  platforms  should  be  considered,  especially  in  the  case 
of  a  narrow  gauge  line. 

The  quantities  of  rolling  stock  initially  provided  for  light  railwvnys 
should  tie  more  closely  adjusted  to  tlie  traffic  requirements.  A 
determined  effort  should  be  made  to  secure  economy  in  respect  of 
rolling  stock  by  a  standardisation  of  types  and  parts. 

Advantage  would  result  from  a  wider  use  of  railway  vehicles  on 
tramway  tracks.  Provided  that  suitable  regulations  are  applied,  and 
that  local  conditions  render  it  practicable,  we  see  no  reason  why 
tracks  on  a  public  road  or  street  should  not  be  used  for  this  purpose. 

Greater    economv    is    desirable    in    methods    of    maintenance    and 


operation  and  existing  facilities  for  the  handling  of  traffic  should 
be  improved,  e.g.,  by  the  extension  of  sidings  and  other  working 
facilities  at  stations  and  exchange  points. 

An  application  by  a  railway  company  for  an  amending  Order 
empowering  it  to  acquire  a  light  railway  should  be  granted  by  the 
Minister  only  if  he  is  satisfied  that  the  light  railway  concerned  has 
changed  in  character  and  become  competitive. 

The  principle  of  voluntary  "grouping"  of  light  railway  under- 
takings for  purposes  of  management  should  be  extended,  and  tliere 
should  be  a  closer  co-operation  in  matters  affecting  the  design  and 
repair  of  rolling  stock  and  permanent  wav  material. 

Light  railways  should  be  emancipated  from  the  influence  of  the 
standards  by  which,  at  the  present  time,  the  cost  of  labour  is 
determined 

Rates  and  -fares  should  be  determined  in  each  case  by  reference 
to  the  economic  circumstances  of  the  particular  line  concerned.  In 
particular,  light  railway  charges  should  not  be  based  upon  any 
definite  ratio  to  main  line  charges. 

Light  railway  companies  in  Great  Britain  should  be  admitted  as 
members  of  the  Clearing  House,  and  possess  all  the  privileges  of 
membership  except  the  power  of  voting;  and  they  should  be  repre- 
sented on  all  official  panels  or  committees  which  deal  with  matters 
likely  to  affect  such  undertakings. 

Through  rates  are  advantageous  to  the  public,  and  their  institu- 
tion brings  the  light  railways  into  closer  contact  with  the  main 
lines,  and  thereby  trends  to  facilitate  the  working  and  exchange  of 
traffic.  They  are,  therefore,  generally  desirable,  but  in  particular 
cases  the  decision  must  depend  upon  local  circumstances,  especially 
on  the  character  of  the  country  which  the  railway  traverses. 

In  assessing  the  comparative  economic  values  of  road  motor  trans- 
port and  light  railway  services,  individual  cases  must  be 
considered  on  their  merits. 


Electrical   Imports   and   Exports. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
apparatus  and  material  imported  into  this  country  (a)  dining 
November,  1921,  and  (6)  the  aggregate  figures  from  Jan.  1  to  Nov.  30, 
with  increase  or  decrease  compai'ed  with  corresponding  periods  of 
1920  :— 

Electrical  machinery,  (a)  £46  871  (decrease  £95  784),  (4)  £78  386 
(decrease  £509  992) ;  telegi'aph  and  telephone  cables,  submarine  (u) 
nil,  (6)  nil  (decrease  £50);  other  than  submarine,  (o)  £2652  (de- 
crease £6  885),  (h)  £75  355  (increase  £54  826);  telegraph  and  tele- 
phone apparatus,  (a)  £17  389  (decrease  £16  845),  (6)  £296  913 
(increase  £105  019)  ;  other  electrical  wires  and  cables,  rubber  insu- 
lated, (a)  £6  780  (increase  £3  049),  (6)  £40  397  (increase  £11480); 
with  other  insulations,  (a)  £11254  (decrease  £8  561),  (b)  £103  300 
(decrease  £20  023);  carbons,  (a)  £1215  (decrease  £13  830),  (h) 
£90  309  (decrease  £44  793)  ;  glow  lamps,  (a)  £21  505  (increase  £8  813), 
(b)  £239  186  (increase  £175  942)  :  arc  lamps  and  electric  searchlights, 

(a)  £23  (decrease  £3  730),  (b)  £6  653  (increase  £1  114) :  parts  of  arc 
lamps  and  searchlights  (other  than  carbons),  (a)  £391  (decrease 
£1  178),  (b)  £14  622  (increase  £1  666) ;  batteries,  (a)  £12  285 
(decrease  £10  233),  (b)  £114  751  (decrease  £2  012);  meters  and 
measuring  instruments,  (a)  £2  137  (decrease  £10  567),  (b)  £132  713 
(increase  £50  242);  switchboards,  (a)  £7  291  (increase  £6  100),  (b) 
£23  228  (increase  £20  476);  electrical  goods  and  appai'atus  unenu- 
merated,  (a)  £49  914  (decrease  £56  605),  (b)  £669  640  (dccrea.se 
£88  565).  Total  of  electrical  machinerv.  apparatus  and  material, 
other  than  uninsulated  wire,  («)  £179  707  (decrease  £206  256),  (b) 
£2  485  453  (decrease  £246  899). 

Exports. — The  exports  of  electrical  machinery,  appai-atus  and 
material  («)  during  November,  1921,  and  (4)  from  Jan.  1  to  Nov.  30, 
with  increase  or  decrease  compared  with  corresponding  periods  of 
1920,  were  as  follows  : — 

Electrical  machinery,  (a)  £449  915  (decrease  £19  927),  (i) 
£4  431650  (increase  £2  083  283);  including  railway  and  tramwav 
motors,  (a)  £6  373  (increase  £3  954),  (b)  £193  421  (increase 
£159  079);  ot.lier  generators  and  motors,  (o)  £275  553  (increase 
£59  355),  (h)  £2  506  324  (increase  £1172  566);  .and  electrical 
machinery  unenumerated,  (n)  £167  989  (decrease  £83  236),  (b) 
£1  731  905  (increase  £751  638)  ;  telegraph  and  telephone  cables,  sub- 
marine, (a)  £42  028  (decrease  £39  581),  (b)  £2  063  911  (incre.ise 
£613  266):  other  than   submarine,    (a)   £110  262   (decrease  £20  334), 

(b)  £1  536  709  (increase  £621  192);  telegraph  and  telephone  appjira- 
tus.  (ii)  £184  738  (increase  £74  369).  (/;)  £1862  202  (increase 
£787  192)  ;  other  electrical  wiie^  and  cables,  rubber  insulated,  («) 
£45  693  (decrease  £144  527).  (i)  £1174  751  (decrease  £412  093); 
with  other  insulations,  ('()  £161721  (decrease  £36  246),  (//) 
£1765  360  (increase  .£68  244);  carbons,  (a)  £5  668  (decrease  £6  731), 
(b)  £65  991  (denease  £54  478);  k'Iosv  lamps,  (»)  £27  257  (decrease 
£31826),  (b)  £418  411  (increase  £125  490);  arc  lamps  and  search- 
lights, (a)  .C447  (decrease  £1097).  (b)  £12  741  (decrease  £4  630); 
parts  of  arc  lamps  and  searchlights  (other  than  carbons),  (")  £334 
(decrease  £1923),  [b)  £5  924  (decrease  £8  020);  batteries,  (a) 
£58186  (decrease  £42  371)  (b)  £639  320  (increase  £87  668);  meters 
and  measuring  instruments,  (a)  £33  236  (decrease  .£7  823),  (b) 
£456  738  (incicase  £90  205):  switchboards,  (a)  £21  839  (increase 
£1342),  (b)  £222  009  (increase  £118  837);  electrical  gi«ds  ;uid 
apparatus  unenumerated.  (ri)  £119  485  (decrease  £161455).  (//) 
£1890  597  (increase  £17  687).  Total  of  electrical  machinery, 
material  and  apparatiLs.  other  th,an  uninsulated  wire,  («)  £1  240  81C 
(decrease  £447  130).  (//)  £16  746  314  (increase  £4  133  843). 
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Legal    Intelligence. 

McNaught    V.    Blackpool    Corporation. 

At  Manchester  Assizes  last  week,  before  Sir  William  Finlay,  K.C.. 
Commissioner,  Mr.  A.  J.  IMcNaught  recovered  £676  from  Blackpool 
Corporation  as  damages  for  injuries  sustained  in  a  collision 
between  tramcars  at  Blackpool.  Defendants  admitted  responsibility, 
and  the  only  question  was  the  amount. 

Straughan    v.    Glasgow    Corporation. 

In  the  Court  of  Session.  Ediiibiagh,  recently,  Mrs,  H.  Straughan 
was  awarded  £550  damages  against  the  Corporation  of  Glasgow 
for  injuries  sustained  in  November  la.st.  Pursuer  had  alighted  from 
a  tramcar  at  Uddingston  Cross.  She  was  passing  round  the  back 
of  the  car  when  the  latter  was  suddenly  reversed  and  she  v.-as 
knocked  down.  As  a  result  of  her  injuries,  her  left  leg  had  to  be 
amputated. 

Wm.    Claridge    v.    Bradford    Corporation. 

At  the  West  Riding  Assizes  last  we*k  Mr.  Wm.  Claridge, 
accountant,  sued  the  Bradford  Corporation  for  damages  in  respect 
of  injuries  sustained  in  consequence  of  the  negligence  of  defendants 
or  their  servants.  On  Feb.  3,  1921,  plaintiff  was  retui-ning  home  in 
a  tramcar,  and  at  Five  Lane  Ends  the  car  overran  the  points,  crashed 
into  a  wall,  and  overturned.  The  plaintiff,  who  was  a  top-deck 
paesenger,  was  seriouslv  injured,  and,  as  his  right  arm  and  hand 
were  still  affected,  he  wajs  not  yet  fully  equipped  to  carry  on  his 
business.  The  collar-bone  had  not  properly  united  and  was  pressing 
on  one  of  the  nerve  centres,  thus  preventing  the  full  use  of  the 
hand.     Defendants  admitted  liability. 

Ultimately  the  jury  awarded  £2  000  damages,  with  £223  as  special 
hand.     Defendants  admitted  liability. 

Chamberlain    &    Hookham    v.    Solar    Zahlerwerke. 

This  case  came  before  the  Anglo-German  Mixed  Arbitral  Tribunal 
on  the  9th  inst.  For  the  claimants  Mr.  Douglas  Hogg,  K.C,  said 
his  clients  claimed  £26  921  and  interest.  There  was  no  serious 
dispute  as  to  the  amount,  but  the  German  company  urged  that  their 
shai-es  were  owned  by  the  English  firm,  and  that  when  the  share- 
holders in  a  German  company  were  English  the  company  was  not 
a  German  company.  They  also  stated  that  where  the  shareholders 
in  a  German  company  were  in  the  position  of  claimants  there  was 
no  debt.  Those  propositions  were  not  (said  counsel)  in  accordance 
with  English  or  German  law,  or  with  the  provisions  of  the  treaty, 
Messrs,  Chamberlain  &  Hookham,  who  were  makers  of  electricity 
meters,  formed,  in  1908  (in  association  with  a  German  firm  in  Ham- 
burg), a  German  company,  and  the  respondent  company  was  incor- 
porated. The  capital  of  50  000  marks  was  held  by  three  or  four 
shareholders,  Mr,  John  Chamlxrlain  holding  30  000,  The  German 
company  bought  from  Chamberlain  &  Hookham  the  patent  rights  in 
their  meters  for  a  number  of  Continental  countries.  The  price  was 
49  000  marks,  nearly  the  whole  of  the  paid-up  capital.  The  German 
company  commenced  business,  in  Hamburg,  its  principal  business 
being  the  assembly  and  sale  of  meters  made  under  the  English  firm's 
patents.  The  German  company  did  not  at  first  make  very  much 
profit,  but  in  1914  it  was  apparently  getting  large  orders  and  looked 
like  having  a  prosperous  future.  In  1912  the  whole  of  the  share 
capital  in  the  German  company  was  owned  by  Chamberlain  &  Hook- 
ham, and  at  the  outbreak  of  war  there  was  owing  to  them  the 
amount  claimed.  He  contesided  that  there  could  be  no  doubt  that 
Messrs,  Chamberlain  &  Hookham  had  the  right  to  say  that  they  had 
sold  goods  for  which  they  had  not  been  paid. 

The  decision  will  be  announced  in  due  course, 

Tyrad    Company    v.    Franco-British   Electrical    Company. 

By  this  action,  heard  by  Mr,  Justice  Coleridge  recently,  plaintiffs 
claimed  damages  against  the  defendant  company  for  failure  to 
deliver  a  certain  model  which  plaintiffs  had  ordered  in  July,  1920, 

Mr,  Barbington  Ward,  K.C,  (for  plaintiffs),  said  that  the  chief 
question  was  as  to  what  damage  plaintiff  company  had  sustained  by 
reason  of  defendants'  failure.  Plaintiffs  were  advertising  agents, 
and  were  the  inventors  of  an  ingenious  electrically-operated  device, 
which  showed  the  name  of  the  person  they  wished  to  advertise.  They 
had  a  model  made  with  which  they  were  not  quite  satisfied,  and  a 
friend  introduced  them  to  a  director  of  defendant  company  named 
Brackensey.  They  took  the  model  to  Mr,  Brackensey  and  told  him 
what  they  wanted.  They  said  they  wanted  a  model  properly  made, 
the  details  of  which  they  gave,  and  !Mr.  Brackensey  assured  them 
there  would  be  no  difficulty  in  doing  the  work.  Plaintiffs  pointed 
out  that  despatch  was  vital  to  them.  Mr,  Brackensey  said  that  they 
would  require  the  model  in  six  weeks.  It  was  agreed  that  it  should 
be  made  within  that  time,  but  it  was  not  delivered  in  time.  The 
defence  was  that  no  time  was  mentioned,  and  it  was  left  to 
defendants  to  do  their  best  and  produce  the  model  as  soon  as  they 
could. 

After  hearing  evidence  on  both  sides,  his  Lordship  said  he  was 
satisfied  that  time  was  mentioned,  but  he  doubted  whether  anything 
more  was  done  ban  to  mention  six  weeks  in  a  letter.  In  a 
letter  plaintiff  said.  "  We  understand  that  the  model  should  be  ready 
within  six  weeks  from  this  day  ''  (July  15),  but  plaintiffs'  original 
story  was  that  it  was  to  be  within  six  weeks  from  July  8.  He  did 
not  "think  there  was  a  binding  contract  to  deliver  within  six  weeks, 


,ind  tlio  question  remained  as  to  delivery  within  reasonable  time. 
From  the  evidence  it  appeared  that  a  period  of  from  eight  to  nine 
weeks  would  seem  to  be  a  reasonable  time.  Plaintiffs  were  going  to 
exhibit  the  model  at  an  exhibition  to  be  held  at  the  White  City  in 
November  and  December,  and  defendant  promised  that  it  should 
be  ready  in  time.  Plaintiffs  issued  circulars  and  engaged  a  stall  at 
tlie  exhibition,  and  they  hoped  for  good  financial  results  from  the 
exhibition  of  the  model.  When  the  exhibition  came  along  the  model 
was  delivered  ;  but  there  was  only  alternating  current  at  the  White 
City,  and  when  the  model  came  to  be  placed  in  position  it  was  fomid 
that  the  alternating  current  was  useless  for  working  the  model. 
Defendants  then  suggested  a  motor  generator  should  Ije  used  some- 
where where  the  public  would  not  see  it.  ,  Plaintiffs,  however,  and 
quite  rightly,  too,  would  not  agree.  The  consequence  was  that  the 
exhibition  went  by  witliout  plaintiffs  getting  the  buyers  they  antici- 
pated. He  was  oi'  opinion  that  defendants  did  not  supply  within  a 
reasonable  time,  and  he  came  to  the  conclusion  plaintiffs  might  have 
sold  fifty  at  a  profit  of  £5  each.  Therefore  he  gave  judgment  for 
plaintiffs  for  £250,  with  costs. 

Municipal   Accounts. 

The  total  receipts  of  Darlington  Electricity  and  Light  Rail- 
ways Committee  for  the  year  ended  March,  1921,  were  £33  560, 
against  £27  682  in  the  previous  year.  Working  expenses,  however, 
had  increased  bv  £4  879,  and  capital  expenses  by  £411,  which  left 
a  net  loss  of  £3  166,  against  £3  744  last  year.  The  Electricity 
Department  showed  a  net  profit  of  only  £579,  against  £5  365  in 
the  previous  year,  but  this  was  only  because  the  cliarges  were  not 
increased  when  coal  and  wages  costs  went  up.  The  average  charge 
per  unit  for  electricitv  sold  in  Darlington  last  year  was  l'28d,,  and 
this  was  the  lowest  average  charge  made  by  any  electric  supply 
authority  in  the  country.  The  total  working  cost  per  unit  was  0-97d,  ; 
this,  also,  with  one  exception,  was  the  low-est  in  the  country. 

The  annual  accounts  of  the  East  Ham  tramways  for  the  year  ended 
jMarch  31  show  the  traffic  revenue  £109  586.  plus  £979  from  other 
sources,  making  a  total  revenue  of  £110  565.  against  £95  235  in  the 
previous  vear.  Working  costs  amounted  to  £123  912  (£104  386), 
leaving  a"  gross  loss  of  £14  326  (£9  151),  After-  providing  for 
interest  on  loans.  £7  658  (£5021)  and  sinking  fund,  £11663 
(£7183),  a  deficit  of  £33  647  (£21  355)  remained.  After  placing  £300 
to  special  reserve  (£300),  and  allowing  £79  for  capital  expenditure 
out  of  revenue,  the  deficiency  at  the  close  of  the  year  amounted  to 
£34  026, -against  £21655,  At  the  commencement  of  the  year  the 
authorised  borrowing  powers  amounted  to  £235  830,  to  which  should 
be  added  £8  373  sanctioned  during  the  year  in  respect  of  the  pur- 
chase of  equipment  for  ten  new  cars,  making  a  total  at  the  end 
of  the  year  of  £244  203,  This  amount  is  exclusive  of  £11 586 
originally  sanctioned  for  tramway  purposes,  but  subsequently  allo- 
cated to  the  Electricity  Undertaking  for  expenditure  on  machinery 
for  the  joint  purposes  "of  the  two  undertakings.  With  regard  to  the 
redempion  of  debt,  the  contribution  to  sinking  fund  amounted  to 
£5  564,  while  a  sum  of  £4100  was  applied  in  actual  repayment  of 
loans  otherwise  than  out  of  sinking  funds,  making  a  total  provision 
for  the  redemption  of  debt  of  £9  664, 

The  report  of  Maidstone  Electricity  Department  for  the  year 
ended  March  31,  shows  that  the  capital  expenditure  to  that  date 
was  £214  718,  against  £144  030  in  the  previous  vear.  The  total 
revenue  was  £58  402  (£43  935)  :  total  costs,  £46  374  (£32  253),  leaving 
a  gross  profit  of  £12  028  (£11  672).  After  payment  of  capital  charges 
the  net  result  was  a  loss  of  £526,  against  a  profit  of  £1  486  last  year. 
Consumers  connected  at  March  31  numbered  1 367  (1  248)  :  units 
sold  4  993  740  (4  600  879).  The  maximum  load  was  2  270  kW 
(2  108  kW)  :  load  factor,  32-3  per  cent,  (31-24  per  cent,).  In  his 
report  for  the  year,  the  borough  eleetrical  engineer  (Mr.  E.  E, 
Hciadley)  states,  "with  reference  to  the  year's  loss  that,  in  addition  to 
the  general  ladverse  conditions  of  trade  during  the  year,  the  plant  in- 
stalled during  and  just  after  the  war  had  given  a  certain  amount  of 
trouble,  and  during  the  past  year  had  cost  considerable  sums  in 
making  good  breakdowns  caused  by  faulty  manufacture  due  to  war 
conditions.  On  account  of  this  plant  being  out  of  commission  and 
less  economical  plant  having  to  be  run,  the  coal  bill  was  considerably 
increased.  With  the  various  repairs  and  alterations  that  have  been 
effected  the  whole  of  this  plant  is  now  in  first-class  working  order. 
Constructional  work  of  considerable  magnitude  has  been  in  hand 
during  the  year,  A  third  turbine  of  1500  kW  capacity  has  been 
installed,  with  all  its  attendant  arrangements  for  the  supply  of  the 
necessary  steam  for  driving  it.  A  supply  of  three-phase,  at  extra 
high  pressure  (6  600  V),  has  been  given  to  the  outlying  parts  of  the 
■town,  and  the  Cherry  Orchard  Estate,  the  Upper  Fant  district,  and 
Tovil  are  supplied  with  alternating  current.  This  alternating  cur- 
rent supply  will  enable  the  Committee  to  deal  with  applications  for 
supplies  of  greater  magnitude  and  at  greater  distances  than  they 
have  hitherto  been  in  a  position  to  do.  The  whole  of  Messrs.  Reeds, 
Tovil  mill,  and  Messrs.  Allmitt's  mill  are  now  driven  by  alternating 
current  from  the  mains  of  the  Corporation,  and  in  normal  working 
use  about  500  units  per  hour.  During  the  winter  extra  high  tension 
mains  were  laid  to  Snodland.  to  th«  mill  of  Messrs.  Townsend  Hook, 
and  the  industrial  settlements  at  Preston  Hall  were  supplied  en  route. 
Preston  Hall  has  been  taking  a  supply  for  some  time,  but,  owing 
to  delays  in  the  delivery  of  certain  plant,  the  undertaking  is  not  yet  in 
a  position  to  supply  Messrs,  Townsend  Hook,  nor  are  they  ready  to 
take  the  supply.  During  the  year  a  hiring  scheme  has  been  in- 
augurated, and  considerable  progress  has  been  made,  A  large 
number  of  electric  fires,  flat  irons,  and  pieces  of  cooking  apparatus, 
are  out  on  hire,  and  each  week  sees  the  number  extended. 
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Electricity  Supply. 

Street  lighting  in  Bkckenham  is  to  return  tn  the  pre-war  scale. 
Hereford    Town    Conncil    has    received    sanction    to    a    loan   of 
18  550  for  mains  and  services. 

A  new  electric  lighting  scheme  for  Waterford  City  is  being  pre- 
pared by  Mr.  Sfan  XIcEntee,  of  Dublin. 

KIaidstone  Town  Council  has  received  sanction  to  a  loan  of 
£5  134,  for  plant  for  the  electricity  works. 

The  Minister  of  Transport  has  revoked,  as  from  Dec.  3,  the 
Feltiiam  and  DisrRicr  Electric  Lighting  Order,  1914,  as  to  the 
whole  of  the  area  of  supply. 

An  arrangement  has  been  made  by  which  the  Shropshire  Power 
CosfPANY  will  supply  electricity  to'  the  Callow  End  and  Kempsey 
districts  of  the  Upton  rural  area. 

Shoreham  Electric  Light  Company  has  secured  statutory  powers 
to  supply  Shoreham-by-Sca.  urban  district,  which  includes  Kington- 
by-Sea  and  the  Parish  of  Lancing. 

Bahrv  District  Council  have  rescinded  their  former  resolution  to 
spend  £125  000  on  the  renovation  of  the  gasworks  in  order  to  investi- 
gate fully  the  question  of  providing  a  supply  of  electricity  to  the 
town. 

Lancaster  Corporation  have  received  sanction  to  borrow  £7  600 
for  extensions  to  the  electricity  works.  The  Electricity  Committee 
have  accepted  an  offer  of  the  plant  of  the  Caton  Engineering  Works 
for  £5800. 

Croydon  Electricity   Committee  is   making  an   experiment   with 
regard    to    the    supply    of    electricity    for    lighting   and    cooking    to 
houses  on  the  Corporation's  estate  at  Norbury  for  a  fixed  weekly  > 
sum  of  Is.  6d. 

Successful  tests  of  the  new  1  500  kAV  Brush  Ljungstrom  turbo- 
alternator  have  been  made  by  the  B.MH  Corporation  electricity 
department.  This  is  the  first  turbine  set  to  be  employed  at  the 
electricity  works. 

York  Town  Council  has  entered  into  an  agreement  with  the 
War  Department  for  a  supply  of  electricity  to  the  Government 
offices  in  the  city  for  three  years.  It  is  estimated  that  70  00O  units 
■will  be  taken  each  year. 

Aberdeen  Electricity  Committee's  claim  against  the  Board  of 
Trade  in  respect  of  alleged  loss  due  to  interference  by  the  Coal 
Controller  with  the  supply  of  coal  to  the  electricity  works  has  been 
dismissed  by  the  War  Compensation  Coui't. 

The  Scveborocoii  Electric  Supply  Company,  Ltd.,  are  applying 
to  the  Electricity  Commissioners  for  a  Special  Order  to  amend  the 
provisions  of  the  Scarboro-gh  Corpob.ation  Electric  Lighting 
Order.  1891.  by  increasing  the  maximum  charges  for  current. 

Mr.  J.  H.  Clothier,  electrical  engineer  at  St.  Annes,  reports  that 
applications  for  electricity  supply  trom  Lytham  area  are  coming  in 
well,  and  service  mains  are  being  laid  as  quickly  as  possible.  The 
Electricity  Commissoners  have  sanctoned  a  loan  of  £9  740  for  the 
work. 

Tlie  cost  of  an  electricity  supply  ^for  Mvmbles  is  estimated  at 
£15  000,  and  500  consumers  would  be'required  to  make  it  pay.  Up 
to  the  present  only  sixty-five  applications  have  been  received,  and 
fifteen  promises,  and  the  Swansea  Electricity  Committee  have 
deferred  consideration  for  a  month. 

A  hitch  has  occurred  at  Blackpool,  which  has  re.siilted  in  the 
new  Corporation  houses  being  without  light.  The  Electrical 
Engineer  desired  to  ei-ect  a  corrugated  iron  transformer  chamber 
on  the  site  in  place  of  a  permanent  .structure  on  the  ground  of  cost. 
The  Housing  Committee  rejected  the  idea. 

Stafford  Electricity  Committee  recommend  the  acceptance  of  the 
tender  of  Callender's  Cable  &  Construction  Company  for  supplying 
and  laying  1000  yds.  of  low-tension  cable  in  Isewport-road  ;  also 
that  the  electricity  cable  in  North-street  be  extended  to  the  Stafford 
Steam  Laundry's  premises  at  an  estimated  cost  of  £200. 

A  loss  of  £20  0(X)  has  been  incurred  by  Lincoln  electrical  under- 
taking in  connection  with  the  scheme  for  taking  over  St.  Swithin's 
power  station.  At  last  week's  meeting  of  the  City  Council.  Mr. 
J.  Smaley  protested  against  the  proposal  to  apply  for  a  further  loan 
of  nearly  half  a  million  in  connection  with  electrical  undertakings. 

It  has  been  finally  decided  to  form  a  company  to  supply  electricity 
to  Teignmouth.  The  Quay  Company  have  consented  to  grant  a 
lease  of  land  on  the  qiuiy  for  a  term  of  forty-two  years.  The 
directors  nominated  ai>e  Dr.  Purves,  Messrs.  Morgan  Giles,  F. 
Harvey.  W.  R.  Parkhouse,  A.  P.  Dell,  E.  W.  Parsons,  and  G. 
Rossiter. 

Salford  Town  Council  has  approved  a  scheme  for  an  expenditure 
of  .C847  000  on  the  new  generating  station  ai  Agecroft.  It  is 
intended  to  keep  the  present  Frederick -road  station  running  until  the 
new  station  is  complete,  and  eventually  make  the  former  the  dis- 
tributing station  for  the  whole  district.  The  Electricity  Commis- 
sioners ha\ie  approved  the  scheme. 

The  Minister  of  Transport  has  revoked,  as  from  Dec.  10,  the 
T!i;ncorn  Urkan  and  Rt'ncorn  RirRAL  Electric  Lighting  Order, 
1910.  so  far  as  it  relates  to  Appleton.  (Irappenball,  Latohfnrd  With- 
out, Stockton  Heath,  Higher  and  Lower  Walton,  and  Thelwall ;  and 
the  Sherborne  Electric  Lighting  Order,  1912,  as  to  the  whole 
area  of  supplj". 

Bangor  City  Council  have  accepted  the  offer  of  the  North  Wales 
Power  &  Traction  Company  to  supply  electricity  in  bulk  to  Bangor. 


The  Council  will  apply  for  sanction  to  borrow  £9  000  to  cover  the 
estimated  expenditure  for  plants  mains,  &c.,  and  a  further  £2  000  to 
cover  prospective  expenditure  on  distributing  mains  and  services 
during  the  next  two  years. 

The  connection  of  the  Chester  electricity  supply  system  with  the 
generating  station,  H.AL  Factory,  Queensferry,  naving  been  com- 
pleted, the  scheme  was  formally  inaugurated  by  the  Slayor,  Aid. 
W.  H.  Griffith  on  Friday  last.  Connection  between  the  generating 
plant  and  the  distribution  system  is  made  by  overhead  transmission 
lines,  with  the  features  of  which  we  propose  to  deal  in  next  week's 
issue. 

Representatives  of  the  three  electricity  schemes  submitted  for  the 
Aire  and  Calder  Valley  met  the  Electricity  Commissioners  in 
London  last  week,  for  the  purpose  of  discussing  measures  for  the 
effective  co-operation  of  the  three  bodies  concerned,  which  between 
them  generate  all  the  electricity  used  in  the  area.  The  scheme  adopted 
by  the  Commissioners  is  not  dissimilar  from  that  proposed  by  the 
Leeds  Corporation. 

At  a  meeting  of  Dover  Electricity  Committee  on  Monday,  it  was 
reported  that  the  revenue  return  for  the  quarter  ended  Sept.  30 
showed  an  increase  of  £660  on  the  corresponding  quarter  of  1920. 
The  Electricity  Commissioners  have  sanctioned  the  following  loans  : 
for  mains  and  services,  £4  000  (repayable  in  twenty-five  years)  ;  for 
the  extension  to  St.  Margaret's  and  the  South  Foreland  lighthouse, 
£3  600  (for  twenty-five  years);  transformers,  &c.,  £400  (for  twenty 
years). 

The  London  County  Council  has  agreed  to  lend  £2  000  to 
Hackney  Borough  Council  for  the  electric  lighting  of  the  roads 
across  Hackney  Marsh.  The  amount,  which  includes  £1664  for 
cable  work  and  switchgear,  and  £336  for  posts  and  lanterns,  is  to  be 
repaid  within  tAventy  years.  The  Borough  Electrical  Engineer 
reports  that  by  means  of  direct  labour  and  the  use  of  the  Borough 
Council's  own  transport  system  a  saving  of  £1548  has  been  effected 
in  the  last  six  months  in  dealing  with  the  disposal  of  clinker  and 
boiler  ashes. 

The  Slough  and  Datche.t  Electric  Supply  Company  have  intimated 
to  BmNHAsi  Parish  Council  that  they  do  not  at  present  see  their 
way  to  extend  their  cable  to  Burnham.  The  Council  have,  there- 
fore, decided  to  write  to  the  Local  Government  Board  to  see  what 
steps  could  be  taken  through  the  Slough  and  Datchet  Company 
acquiring  the  rights  of  supply  and  refusing  to  use  them.  It  was 
agreed  to  give  notice  to  the  company  of  the  action  they  were  going 
to  take. 

Mr.  W.  T.  Kerr,  electrical  engineer  to  Hereford  City  Council,  has 
an-anged  to  form  a  company  to  purchase  the  Beachley  power 
station  and  to  run  a  transmission  line  from  Chepstow  up  to  Lydney, 
and  to  erect  a  ring-main  in  the  Forest  of  Dean,  coupling  the  trans- 
mission line  from  Hereford  to  Lydbrook  to  the  same,  thus  connecting 
two  power  stations  and  ensuring  a  continuity  of  supply.  The  Electri- 
city Commissioners  are  prepared  to  grant  the  company  a  Special 
Order  for  the  area. 

The  recommendation  contained  in  the  annual  report  of  So0thport 
Electrical  Engineer  that  orders  should  be  placed  now  for  new  plant 
to  be  i-«ady  for  1923,  was  criticised  at  last  week's  meeting  of  the 
Council.  T'he  chairman,  however,  pointed  out  that  the  engineer 
was  thoroughly  overhauling  the  undertaking,  especially  in  regard  to 
the  plant  capacity.  A  further  report  was  being  prepared,  and  if  any 
new  plant  in  the  shape  of  a  stand-by  were  needed  a  recommenda- 
tion would  be  brought  forward.  The  annual  report  was 
"  received,"  but  not  approved  as  was  at  first  proposed. 

New    Schemes   and    Mains    Extensions. 

WoRTinNG  Town  Council  are  to  apply  to  the  Electricity  Com- 
missioners for  permission  to  borrow  £17  000  for  additional  plant  for 
the  electricity  undertaking  for  next  winter. 

Sanction  has  been  received  by  Hereford  City  Council  for  a  loan 
of  £8  550  (including  £2  000  prospective  expenditure)  for  new  mains 
and  .services,  repayable  in  t«'enty-five  years. 

J.  &  P.  Coats,  Ltd.,  have  received  permission  from  the  local 
Dean  of  Court  to  erect  a  power  station,  consisting  of  a  power-house 
150  ft.  bv  65  ft.,  a  boiler-house  90  ft.  by  55  ft.,  and  a  pump-house 
52  ft.  by  36  ft. 

Langholm  Lighting  Committee  has  been  instructed  by  the  Council 
to  inquire  and  report  as  to  an  electricity  scheme  for  the  town.  The 
subject  was  being  investigated  in  1914,  but  had  to  be  abandoned 
on  account  of  the  war. 

The  recommendation  of  Rathmines  and  Rathgar  Lighting  Com- 
mittee to  extend  the  electricity  undertaking  by  the  installation  of 
a  750  kW  .steam  turhino,  at  an  estimated  cost  of  £30  000,  was  adopted 
at  a  meeting  of  the  Urban  Council  last  week. 

Candidates  for  vacancies  on  the  Banff  Town  Council  were 
"  heckled  "  last  week  concerning  the  proposed  electrical  scheme  for 
Banff  and  Macduff,  which  is  estimated  at  £20  000.  It  is  "a  vexed 
local  question  whether  the  scheme  should  be  proceeded  with  before  a 
new  town  hall  is  acquired. 

'  Chester  Corporation  are  applying  to  the  Electricity  Commis- 
sioners for  a  Special  Order  to  extend  the  area  of  supply  under  the 
Chester  Electric  Lighting  Order.  1890,  so  as  to  include  the  Hoole 
Urban  District  and  parts  of  the  Chester  and  Tarvin  Rural 
Districts,  &c. 

East  Grinstead  Urban  Council  are  making  progress  with  the 
electric  lighting  scheme,  and  specifications  for  the  works  have  been 
ordered,  these  to  comprise  adaptation  of  the  brewery  buildings  and 
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alUnations  to  the  refuse  destructor  building  for  the  purpose  of  the 
generating  station. 

FRASERBruGH  Town  Council  have  referred  to  the  Streets  Com- 
mittee proposals  for  an  electric  lighting  scheme,  one  of  which  (T.  C. 
Smith,  Ltd.,  Aberdeen)  is  for  £8  000,  which  would  cover  the  cost 
of  cable  and  mains^  but  not  the  cost  of  fittings  for  street  lighting, 
&c.  Another  proposal  (from  Maconochie  Bros.,  Kinuaird)  is  also 
being  discussed. 

Seaham  Harboitr  Urban  District  Council  are  considering  the 
advisability  of  supplying  electricity  for  public  and  private  consump- 
tion, and  Mr.  Dawson  Martin,  A.M.I.E.E.,  has  been  called  in  to 
five  his  views  on  the  matter.  The  Council  are  to  get  together 
urther  particulars,  and.  if  necessary,  a  public  meeting  will  be 
held  to  get  the  support  of  the  public  in  regard  to  the  scheme. 

Satisfactory  arrangements  have  been  reached  by  Torquay  and 
Newton  Abbot  Councils  with  regard  to  electricity  supply  for  their 
re.spective  districts.  Newton  Abbot  will  purchase  the  local  electricity 
from  Edmundsons  Electricity  Corporation,  but  it  is  understood  that 
Torquay  will  be  responsible  for  some  of  the  capital.  The  works  will 
be  extended  so  that  electricity  supply  in  bulk  will  be  furnished  in 
Torquay.  Newton  will  be  supplied  with  current  at  lOd.  per  unit,  the 
same  as  Torquay,  which  is  a  reduction  of  2d.  on  the  present  charge. 

Alteration    of  Charges. 

Northallerton  Electric  Light  &  Power  Company  has  reduced 
the  charge  for  public  lighting  from  7s.  6d.  to  7s.  3d.  per  lamp  per 
100  hours. 

West  Bromwich  Town  Council  have  adopted  the  recommendation 
of  the  Electricity  Committee  to  reduce  the  price  of  current  used 
for  power  by  12^  per  cent. 

Dujifries  Electricity  Supply  Company,  Ltd..  have  applied  for  an 
Order  to  charge  Is.  per  unit,  with  a  minimum  payment  of  15s.,  for 
each  of  the  winter  quarters,  and  10s.  for  the  summer  quarters. 

Salford  Town  Council  has  decided  to  reduce  the  price  of  elec- 
tricity by  15  per  cent,  as  from  Jan.  1.  The  new  charges  will  be 
75  per  cent,  above  pre-war  rates  for  lighting,  and  100  per  cent,  for 
power,  heating  and  bulk  .supply. 

Owing  to  the  high  price  charged  for  gas,  Wicklow  is  preparing 
a  scheme  for  supplying  the  town  with  electricity.  The  boycott  of 
the  gas  sijpply  by  tradesmen  and  private  users,  which  commenced 
on  the  28tli  ult.,  still  continues. 

The  price  of  electricity  in  Liverpool,  for  both  lighting  and  power 
purposes,  is  to  be  reduced  early  in  the  New  Year.  Negotiations  are 
in  progress  for  the  transfer  of  the  Bootle  Corporation's  electricity 
undertaking  to  the  Liverpool  Corporation. 

Scarborough  Electric  Supply  Company  is  seeking  powers  from 
the  Electricity  Commissioners  for  an  order  enabling  them  to  charge 
(1)  in  respect,  of  the  two  winter  quarters  for  any  amount  up  to 
15  units  15s.,  for  each  unit  over  15  units  Is.  :  (2)  in  respect  of  the 
summer  quarters,  up  to  10  units  10s.,  and  for  each  unit  over  10 
units  Is. 

Exmoutii  Urban  Council  have  refused  the  application  of  the 
Electric  Supply  Co-operation  for  a  revision  of  the  agreement  made 
with  the  Council.  The  ma.ximum  rate  of  charge  authorised  at 
present  is  8d.  per  unit,  and  the  company  maintain  that  they  cannot 
continue  to  meet  the  demand  for  additional  supplies  unless  they 
are  in  a  position  to  increase  their  plant  and  extend  the  mains. 


Electric   Traction. 

Gl.\sgow  Corporation  has  decided  to  purchase  the  .Airdrie  and 
Coatbridge  tramway  undertaking  at  £82  000. 

S.\LF0RD  Tramways  Ctjmmittee  has  recommended  the  Council  that 
trclley  boys  should  no  longer  be  employed  on  its  cars. 

The  proposal  to  run  trams  through  Prince's  and  Sefton  Parks  was 
rejected  at  a  meeting  of  Liverpool  City  Council  last  week  by 
55  to  50  votes. 

Glasgow  Corporation  have  approved,  without  any  discussion. 
Part  II.  of  the  Corporation  Order  dealing  with  the  e.xtension  of 
the  tramway  system,  &c. 

Warwick  Corporation  have  complained  to  Leamington  of  the 
noisy  tramcars  between  the  two  towns,  and  suggest  that  the  two 
Corporations  make  joint  representation  to  Board  of  Trade. 

Belfast  Tramways  Conimittee  have  promised  to  consider  the 
■question  of  obtaining  legislation  to  lay  tramways  in  the  Dufferin- 
road  for  the  accommodation  of  the  workers  in  Workman,  Clark  & 
Company's  yard,  and  for  the  extension  of  the  Queen's-road  tramwav 
to  the  Deep  Water  Wharf. 

A  conference  of  all  the  municipal  tramway  authorities  of  the 
•country,  convened  by  the  Municipal  Tramways  Association,  last 
week  passed  a  resolution  in  favour  of  a  forty-eight  hour  working 
WEEK,  and  supporting  the  suggestion  of  its  representatives  on  the 
N.I.C..  that  the  terms  of  the  agreement  of  March.  1919,  be  revised, 

Brighton  Town  Council  are  again  considering  the  advisability 
of  reducing  the  tramway  fares.  Since  the  introduction  of  the 
minimum  charge  of  2d.,  there  has  been  a  persistent  falling-off  in 
traffic  each  week.  The  total  receipts  for  the  last  nine  months  only 
amount  to  £4  000.  Penny  fares  have  been  revived  on  the  motor-'bu's 
routes. 

Mr.  A.  E..  Fearnley,  of  Sheffield,  who  advised  Blackbttrn  Cor- 
poration on  their  tramway  undertaking,  states  that  the  whole  con- 
•cern  is  in  first-class  condition,  and  that  the  rolling  .stock  is  probably 
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not  beaten  by  any  tramway  in  the  country.  He  suggests  minor 
alterations,  and  ^-ttcommends  there  should"  be  throaigh  running 
cars  between  various  routes. 

Northfield's  opposition  to  the  Birmingham  City  Council's  pro- 
posal TO  widen  the  Beistol-road  and  construct  lines  of  tram- 
ways is  very  strong.  There  are  1  438  signatures  to  a  petition 
against  the  scheme,  and  this  petition  sets  forth  an  alterna.tive 
scheme  which  would  leave  the  Bristol-road  undisfigured.  and.  it  is 
claimed,  would  offer  many  material  advantages. 

BrRKENHEAD  Tramways  Conmiittee  is  appealing  to  the  Town 
Council  to  abandon  an  unemployed  relief  scheme  already  sanctioned 
for  the  reconstruction  of  the  tramw-ay  track,  at  a  cost  of  £100  000. 
Since  the  approval  of  the  .scheme  the  Committee  has  discovered 
that  the  borrowed  money  must  be  repaid  in  eight  years,  and  it  is 
considered  that  the  annual  expenditure  would  be  too  great  for  tho 
ratepayers. 

Mr.  A.  R.  Fearnley,  general  manager  of  Sheffield  tramways,  has 
submitted  a  report  on  his  examination  of  Chester  tramway  system, 
in  which  he  states  that  there  is  no  reason  why  the  undertaking 
should  not  continue  for  the  next  seven  or  eight  years  toi  give  a  satis- 
factory service  without  any  great  expenditure.  The  work  which 
requires  putting  in  hand  could,  he  states,  be  met  out  of  existing 
renewals,  which  in  March  last  .amounted  to  £17  539. 

At  the  instance  of  the  Streatham  Ratepayers'  Association,  the 
need  for  an  extension  of  the  City  &  South  London  Railway  has  been' 
considered  by  the  Wandsworth  Borough  Council  Highways  Com- 
mittee, who  recommend  that  the  company  be  asked  to  extend  the 
present  terminus  at  Clapham  Common  by  a  line  to  Tooting,  Streat- 
ham, and  Southfields,  and  that  a  communication  be  addressed  to 
the  Ministry  of  Transport  urging  the  desirability  of  these  extensions 
being  carried  out. 

The  question  of  extending  the  Bradford  City  tramways  from  the 
terminus  at  Bailiff  Bridge  to  Brighouse  is  being  discussed,  but  no 
decision  has  yet  been  reached.  At  present  Brighouse  is  being  served 
by  the  Halifax  Corporation.  The  Brighouse  and  Hipperholme 
authorities  have  a  right  of  purchase,  which  expires  in  February  next, 
a,nd  they  have  expressed  their  desire  to  purchase  on  arbitration 
terras  the  metals  and  overhead  equipment  between  Brighouse  and 
Bailiff  Bridge,  with  a  view  of  eventually  transferring  them  to  the 
Bradford  Corporation  so  that  the  latter  could  run  a  through  service 
from  Bradford  to  Brighouse. 

Torrington  Rural  Council  have  re-af!irmed  their  decision  of  a 
few  years  ago  to  advance  £12000  towards  the  cost  of  constructing 
the  'roRRiNGTON-H.\LWiLL  LIGHT  RAILWAY,  though  it  was  Only  by  the 
casting  vote  of  the  chairman  that  the  offer  was  re-affirmed.'  A 
meeting  is  being  called  by  Devon  County  Council  Finance  Committee 
of  all  the  local  authorities  interested  in  the  project.  Torrington 
Town  Council  are  expected  to  support  the  scheme,  but  Barnstaple 
Employment  Committee  are  disappointed  with  the  replies  so  far 
received  from  the  various  Councils  in  North  Devon.  As  the  result 
of  a  meeting  at  Okehampton  several  hundred  pounds  were  promised 
by  private  investors. 

The  Islington  Borough  Council  proposes  to  borrow  £8  237  for 
the  purchase  of  four  2^  ton  electric  dust  vans  and  the  necessary 
charging  apparatus.  Of  this  amount  £6 100  is  for  the  vans,  and 
the  London  County  Council  will  lend  it  for  five  years,  but  a  period 
of  fifteen  years  is  allowed  for  repaying  £2137  required  for  the 
charging  plant.  It  will  be  recollected  that  in  March  last  the 
Borough  Council  borrowed  £57  110  for  eleven  mechanically-propelled 
vehicles  for  street  watering  and  refuse  collecting,  together  with 
the  requisite  charging  plant  and  garage  accommodation  ;  and  it  is 
now  stated  that,  as  the  result  of  the  experience  gained,  one  motor 
replaces  two  horse-drawn  vehicles  for  dust  collection,  and  four  horse- 
drawn  vehicles  for  street-watering  purposes.  A  reduction  of  costs 
has  been  effected  by  the  use  of  motor  vehicles.  The  new  vans  will 
be  fitted  with  storage  batteries  capable  of  running  thirty  miles 
per  charge  on  level  rnads,  and  the  charging  station  will  contain  two 
40  kW  motor  generators. 


Business   Items,  &c. 

HiGGS  Bros,  announce  that  they  are  opening  an  office  at  3,  York- 
street,  Manchester,  in  addition  to  their  Birmingham  and-  London 
offices. 

Messrs.  J,  H  Hawkins  and  C.  M.  IIallahan  have  opened  an 
electrical  department  in  connection  with  their  business  at  58,  High- 
street,  Aylesbury. 

The  address  of  the  Sotth  African  Institute  op  Electrical 
Engineers  is  now  94,  Cullinan-building,  Simmonds  and  Main 
Streets,  Johannesburg. 

The  Yorkshire  Electric  Power  Company's  head  oflSce  has  been 
removed  to  56. and  37,  Park-place,  Leeds.  Telephones,  24  578  Leeds. 
Telegrams,  Yepower,  Leeds. 

Spensers,  Ltd.,  has  now  become  the  Spenser  Light  Company.  6, 
London-street,  Paddington,  W.  2.  The  partners  are  Messrs.  II. 
Elwell  Smith  and  Kenneth  Smith. 

Hubber  &  Son  announce  that  the  business  of  the  late  Mr.  Frank 
Rubber,  electrical  engineer,  of  85  and  86,  South-street,  Exeter,  will 
be  contiiiued  by  them,  with  Mr.  Walter  H.  Hubber  as  manager. 

W.  H.  Allen,  Sons  &  Company,  Ltd.,  Queen's  Engineering  Works, 
Bedford,  have  appointed  Mr.  Harry  Astbury,  A.M.I.M.E.,  of 
Empii-6  House,  159,  Great  Charles-street,  Birmingham,  as  their 
representative  for  the  Birmingham  district. 
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Personal  and  Appointments. 

Mr.  W.  Devon  has  been  elected  president  of  the  Birmingham  and 
District  Electric  Club  for  the  ensuing  year. 

Prof.  H.  B.  DrxON  has  intimated  his  intention  to  retire  from  the 
Sir  Samuel  Hall  Chair  of  Chemistry  at  Manchester  University  at 
the  end  of  the  present  session. 

The  marriage  took  place  at  Cambridge,  on  Saturday,  of  Mr. 
W.  L.  Bragg,  Professor  of  Physics  in  the  University  of  Maji- 
chester,  and  Jliss  Alice  Hopkinson,  of  Cambridge. 

Mr.  H.  F.  Cablill,  assistant  secretary  of  the  Power,  Transport 
and  Economic  Department  of  the  Board  of  Trade,  has  succeeded  Mr. 
J.  G.  Wrujs,  C.B.,  as  inspector-general  in  bankruptcy. 

The  list  of  successful  candidates  who  passed  the  October  examina- 
tion for  the  A.M.I.E.E.  shows  that  eight  passed  the  whole  examina- 
tion, and  two  pAssed  Part  II.  only.  Thirty-seven  officers  for  the 
Roval  Engineers  passed  the  entire  e.\amination,  thirteen  passed  in 
Pait  II..  and  live  in  Part  I. 

Mr.  W.  Brown,  late  resident  engineer  of  the  North  Metropolitan 
Electric  Power  Company  at  Barnet,  has  been  appointed  H.M. 
Electrical  Inspector  of  "Factories,  with  headquarters  at  Leeds. 
Capt.  R.  M.  MoBERixy,  of  St.  Albans,  has  been  appointed  to  succeed 
Mr.  Brown  at  Barnet. 

The  King  has  approved  the  granting  of  the  following  Honottrs  on 
the  termination  of  the  post-war  work  of  the  Ministry  of  Transport  : 
Baronetcy:  Sir  Robert  Francis  Dunnell  (Secretary  of  the  North- 
Eastern  Railwav  Company),  who  acted  as  Secretary  and  Solicitor  to 
the  Ministry  during  the"  war.  Knighthood :  Mr.  Henry  A.  H. 
Steward  (Principal  Light  Railway  Commissioner). 

M.  Georges  Claude,  the  inventor  of  the  Claude  process  of 
svnthetic  ammonia,  has  been  awarded  the  Prix  le  Conte  of  50  000  frs. 
(£1  000)  by  the  French  Academy  of  Science.  He  has.  however, 
refused  to  accept  the  reward,  and  has  requested  the  Academy  to 
devote  25  000  frs.  to  the  Societe  de  Secours  des  Amis  des  Sciences 
and  25  000  frs.  to  the  research  laboratories  of  the  College  of  France. 

We  announced  last  week  that  Mr.  D.  H.  Davies.  manager  of  the 
Heywuod  Corporation  Electricity  and  Tramways  Department,  who 
had  been  appointed  assistant  general  manager  of  the  Chesterfield 
Corporation  Electricity,  Tramways  and  Motor-'bus  Department,  had 
decided  to  remain  at  Heywood  at  an  increased  salary.  According  to 
a  writer  in  the  "  Yorks"hire  Telegraph  and  Star,"  Mr.  Davies  has 
decided  after  all  to  go  to  Chesterfield. 

Hacknet  BoRotJGH  COUNCIL  have  appointed  Coun.  C.  W.  Jack- 
son (chairman  of  the  Electricity  Committee),  Aid.  H.  Morrison. 
Coun.  G.  A.  Hasemer,  and  Mr.  L.  L.  Robinson  (Borough  Electrical 
Engineer)  as  representatives  of  the  Council  on  the  Conference  of 
Local  Authorities  owning  Electricity  Undertakings  in  Greater 
London.  They  have  also  appointed  Coun.  Jackson,  Aldermen  S. 
Beven,  and  W.  J.  T.  Thomas,  and  Mr.  L.  L.  Robinson  as  their 
representatives  on  the  Wages  Conference  of  local  authorities. 

Members  of  the  Elliott  Cricket  Club  (Elliott  Bros.  (London), 
Ltd.),  held  their  annual  dinner  on  Saturday  evening  at  the  Sydney 
Arms,  Lewisham.  In  the  absence,  through  illness,  of  the  president, 
Mr.  L.  W.  Smith,  the  chair  was  occupied  by  Mr.  R.  0.  Smith,  a 
vice-president  of  the  club.  During  the  evening  the  Friendly  Team 
prizes  were  presented  by  Mr.  R.  0.  Smith.  The  Batting  Prize  (a 
Phillip  Mead  bat,  presented  by  Mr.  L.  W.  Smith),  had  been  won 
by  Mr.  11.  Slitchell,  while  the  Bowling  Prize  (a  ball,  suitably  in- 
scribed and  mounted,  presented  by  Mr.  R.  Lawler),  had  been  won  by 
Mr.  D.  S.  Greig.     A  musical  programme  followed. 


Wireless   and   Telegraph    Notes. 

CiHNA  has  adhered  to  the  International  Telegraph   Convention. 

To  enable  Chile  to  correspond  with  the  principal  European  and 
American  stations,  the  Government  is  accelerating  the  installation 
of  wireless  stations  in  various  parts  of  the  republic. 

A  Renter's  message  from  Washington  states  that  the  Sub- 
Committee  on  Drafting  has  adopted  the  tentative  plan  presenten 
by  Mr.  Root  for  dealing  with  the  question  of  wireless  installations 
IN  China.    - 

Addressing  some  200  students  of  the  Applied  Sciences  Depart- 
ment of  Birmingham  University  last  week,  Senator  Marconi  said 
he  thought  that  shortly  it  would  be  necessary  to  separate  wireless 
telegraphy  from  general  electrical  engineering,  and  to  found  a  chair 
fiF  wireless  telegraphy. 

Messages  from  the  P.O.  station  at  Leatield,  working  on  low  power 
pending  the  completion  of  the  corresponding  station  in  Egypt,  are 
being  received  in  Australia.  According  to  a  message  from  Sydney, 
the  moniiiig  newspapers  in  Australia  are  publifihing  news  dispatched 
from  I^eafield  which  has  been  picked  up  by  the  Perth  Wireless 
Station. 

The  two  schemes  for  direct  wireless  communication  between 
Australia  and  Great  Britain  have  been  referred  to  the  Special 
Committee  of  the  Senate  and  the  House  of  Representatives,  and 
Mr.  Hughes  has  been  authorised  to  sign  the  agreement,  subject  to 
the  report  of  the  Committee,  without  further  reference  to 
Parliament. 

The  first  Swedish  wireless  telegraph  station  for  navigation  was 
officially  opened  at  Vingra,  off  Gothenburg,  on  Nov.  15.  Three 
other  similar  stations  are  being  planned.  The  Swedish  Government 
have  approved  proposals,  made  by  the  Swedish  Pilotage  Board,  for 


co-operation  between  countries  on  the  North  Sea  and  the  Baltic  in 
regard   to   ice  signalling   by   wireless. 

The  agreement  between  the  United  States  and  Japan  as  to  the 
island  of  Yap  includes  the  following  terms  : — 

The  United  States  will  have  free  access  to  Yap  for  cable  landing 
on  an  equality  with  Japan  and  other  nations.  The  United  States: 
and  its  nationals  will  enjoy  the  same  rights  as  Japan  in  regard  to 
radio  communication,  but  as  long  as  Japan  maintains  an  adequate 
radio  station  on  Yap  the  right  of  the  United  States  to  build  a  station 
is  suspended.  There  is  to  be  no  censorship  of  cables  or  radio  com- 
munications, and  .Japan  agrees  to  exercise  the  power  of  expro- 
'  priation  to  help  the  United  States  to  get  property  for  cable  stations 
and  other  purposes  if  the  United  States  is  unable  to  secure  it 
otherwise. 

Institution    Notes. 

Mr.  J.  S.  Highfield  addressed  the  members  of  the  Liverpool  Sub- 
Centre  OF  THE  Institution  of  Electrical  Engineers  on  Monday, 
and  outlined  the  advantages  gained  by  the  Institution  from  the  grant 
of  the  Royal  Charter.  He  also  pointed  out  the  great  use  that 
centres  and  sub-centres  could  be  in  guiding  the  Council  in  their 
efforts  to  keep  the  Institution  flag  flying.  A  lecture  by  Dr.  S.  P. 
Smith  on  "  Single  and  Three  Phase  Commutator  Motors,  with  Shunt 
and  Series  Characteristics  "  followed. 

We  are  glad  to  learn  that,  after  allowing  for  interest  on  the 
purchase  price  of  £85  000,  amortisation  of  lease,  maintenance,  &c., 
the  monthly  accounts  of  the  Engineers'  Club  show  a  satisfactory 
and  increasing  net  profit.  The  Committee  points  out  that  many 
things  have  still  to  be  done  before  the  club  approaches  the  ideal  of 
comfort  at  which  they  are  aiming.  Members  can  help  towards  this 
end  by  subscribing  to  the  Club  debentures,  which  are  issued  in 
multiples  of  £25,  and  bear  interest  of  7  per  cent.,  free  of  income 
tax.  These  debentures  are  redeemable  at  twelve  months'  notice  at 
102  per  cent.  ^ 

Senators  Marconi  delivered  his  presidential  address  to  the  members 
of  the  Birmingham  and  Midland  Institute  at  the  Town  Hall  last 
Friday.  There  was  a  crowded  attendance.  Recent  developments 
and  experiments  which  he  had  lately  been  engaged  upon  on  board 
his  yacht  the  "  Elettra,"  with  new  apparatus,  led  him,  he  said,  to 
anticipate  that  it  would  be  possible  in  the  near  future  to  achieve 
commercial  Transatlantic  wireless  telephony  with  much  less  than 
1000  H.P.,  because  the  new  apparatus  sifted  out,  as  it  were,  the 
transmitted  signals,  which  were  of  regular  wave  lengths,  from  the 
other  natural  disturbances,  which  consisted  of  all  kinds  of  irregular 
impulses  and  waves,  and  which,  arising  in  the  atmosphere  or  else- 
where, also  affected  the  receiving  apparatus.  Much  greater  progress 
had  been  made  than  was  realised  in  the  utilisation  of  wireless 
telephony  for  industrial  needs,  although,  he  I'egretted  to  say,  that  its 
practical  application  was  taking  placel  in  countries  other  than 
England. 

Educational. 

An  appeal  for  £250  000  has  been  issued  by  the  Universiiy 
College  of  South  Wales  and  MoNMOUTHSumE. 

The  RoY.\L  Tecilnic.al  College,  Glasgow,  have  issued  their 
annuad  report  on  the  125th  session.  Over  1  300  students  enrolled 
for  the  electrical  engineering  classes,  and  51  803  hours  were  worked. 
Preliminary  experiments  with  the  new  oscillograph  recently  pur- 
chased for  the  department  are  said  to  have  given  interesting  results, 
and  additional  apparatus  for  use  in  conjunction  with  the  oscillograph 
has  been  made  in  the  department,  with  the  object  of  facilitating 
the  obtaiiring  of  records  of  transient  phenomena.  Mr.  J.  F.  E.  Farrell 
and  Mr.  G.  Shearer  have  been  appointed  assistants  in  this  depart- 
ment in  succession  to  Mr.  O.  M.  Salzmann  and  Mr.  J.  Carnegie. 
Mr.  H.  S.  N.  Sharp  has  been  appointed  an  additional  assistant. 


Exhibition    Notes. 

At  the  forthcoming  British  Empire  Exhibition  awards  (divided 
into  five  grades)  will  be  given  to  exhibits  of  special  merit  in  elec- 
trical, mechanical,  mining  and  metallurgical  plant  and  machinery, 
and  also  for  town  planning,  lighting,  he.iting.  and  ventilation,  &c. 

Owing  to  a  fall  in  prices  since  the  original  estimates  for  the 
building  of  the  British  Trade  Siup,  the  Board  have  reduced  the 
cost  of  space  by  33^  per  cent.  This  reduction  also  applies  to  the 
cost  of  sending  a  representative  of  the  firm  on  tour  in  the  ship  itself. 
The  reduction  will  be  retrospectiw.  The  terms  for  exhibiting  are 
reduced  from  between  £2  100  and  £1350  for  stalls,  to  £1400  and 
£900  respect  ivelv.  The  cost  of  showcases  and  counter  cases  is 
similarly  reduced  to  an  average  charge  of  about  £400. 


Obituary. 

The  death  took  place  on  Monday,  at  Anerley,  London,  of  Mr. 
G.  W.  Talbot,  Postmaster-General  and  Director  of  Telegraphs, 
Birmingham. 

We  regret  to  announce  the  death  of  Mr.  John  Gibson,  which 
occurred  very  suddenly  on  Friday  last  in  London  from  cerebral 
hemorrhage.  In  earlier  days  Mr.  Ciibson  was  connected  with  Ernest 
Scott  &  Moi'Ntain,  Newcastle-upon-Tyne,  and  Holden  &  Brooke, 
Manchester,  but  for  the  last  fifteen  or  sixteen  years  he  was  promi- 
nently associated  with  the  supply  business  of  the  Metropolitan- 
VicKERs  Electrical  Company,  and  was  a  director  of  the  "  Cosmos  " 
Lamp  Company. 
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Tariff   and    Custom    Changes. 

Exemption  from  so  much  of  tlie  Customs  duty  leviable  thereon  as 
is  in  excess  of  the  duty  leviable  on  machinery  under  Part  3  of  the 
Second  Schedule  to  the  Indian  Tariff  Act  is  now  granted  in  the 
case  of  switehboards  (if  for  use  on  high-pressure  circuits)  ;  oil 
switches  and  oil  circuit  breakers ;  motor  starters  and  controllers 
(except  in  connection  with  any  kind  of  road  vehicle,  lifts,  &c.)  ; 
regulators  and  rheostats ;  transformers,  static  converters,  and  statio 
condensers  of  3  kVA  capacity  or  over. 

The  arrangements  for  the  repayment  of  the  lev}'  under  the 
German  Reparation  (Recovery)  Act  have  been  amended.  The  rate 
of  exchange  at  which  the  levy  on  goods  invoiced  in  German  currency 
is  payable  to  the  Commissioners  of  Cu.stoms  and  Excise  is  that 
prevailing  at  the  date  of  the  importing  ship's  report.  The  German 
Government  will  pay  to  the  exporter  (in  German  currency)  the  value 
of  the  reparation  levy,  and  they  will  make  re-imbursement  in 
respect  of  all  Unitied  Kingdom  Customs'  receipts  for  levies  paid 
since  the  Act  came  into  force  (i.e.,  all  levies  paid  on  goods  imported 
into  the  United  Kingdom  either  before  or  after  May  12.  1921).  The 
firm  named  on  the  Customs'  receipt  as  the  consignor  should  transmit 
the  receipt  in  original  to  the  Peace '  Treaty  Account  Department 
Company  (Limited),  Am  Weidendaram  la,  Berlin,  N.W.  VII., 
together  with  a  written  statement  containing  particulars  of  the 
country  of  issue,  date  of  receipt,  total  value  of  consignment,  nature 
of  goods,  consignee  and  desired  method  of  paymient. 

The  following  items  show  the  increased  preference  for  British 
GOODS  under  the  new  tariff  provisionally  adopted  by  the  New 
Zealand  ParHament  on  Nov.  3.  Electric  lamps  of  all  sorts  formerly 
paid  10  per  cent.  British  and  20  per  cent,  foreign.  The  new  rates 
on  incandescent  bulbs  are  Id.  per  bulb  (foreign  2d.)  on  bulbs  not 
exceeding  a  power  consumption  of  1  W  ;  3d.  per  bulb  (foreign  6d.) 
on  bulbs  from  1  to  70  W ;  bd.  per  bulb  (foreign  Is.)  from  70  to 
150  W;  and  proportionate  rates  for  higher  power  consumption. 
Electric  lamps  not  elsewhere  included  (not  peculiar  to  surgical  use) 
still  to  pay  10  per  cent,  if  British,  but  the  foreign  rate  is  increased  t-o 
30  per  cent.  Electrc  generators,  motors,  and  transformers  now 
pay  10  per  cent,  (foreign  20  per  cent.),  while  switchgear,  con- 
trollers, and  other  unenumerated  appliances  pay  20  per  cent,  (foreign 
30  per  cent.).  In  view  of  the  extensive  development  of  water  power 
in  the  Dominion  machinery  or  appliances  required  for  the  generation 
of  electricity  will  be  free  from  June  1  next,  while  foreign  will  pay 
10  per  cent.  Electric  transformers,  motors,  starters,  swytchgear, 
electric  furnaces  for  chemical  purposes  or  for  treating  metals,  and 
various  other  .specified  electric  appliances  of  British  make  will  also 
be  free  from  June  1. 


Foreign    Notes. 

Gkrmany  is  stated  to  be  doing  good  business  in  electrical  material 
•with  China.  Among  the  many  orders  obtained  is  a  telephone 
installation  at  Tsinanfu. 

Work  on  the  Tata  hydro-electric  scheme,  near  Poona,  has  again 
been  postponed,  owing  to  the  continuance  of  the  passive  resistance 
tactics  of  the  inhabitants. 

The  Swedish  General  Electric  Company  has  obtained  a  con- 
cession for  the  erection  of  a  factory  for  the  manufacture  of  electrical 
material  in  Taroslov,  Russia. 

Rome  Municipal  Council  has  approved  a  project  for  utilising  the 
-famous  waterfalls  at  Tivoli  for  generating  electricity.  It  is  said 
that  this  will  result  in  the  destructon  of  the  falls. 

On  Dec.  29  the  Japanese  Industrial  Mission  will  study  the 
Underground  Railway  System,  and  on  Jan.  2  will  pay  a  visit  of 
inspection  to  Paddington  Station  and  the  Swindon  Works  of  the 
Great  Western  Railway. 

Successful  tests  have  been  carried  out  on  the  Ljungstrom  Steam 
Tm-bine  Company's  turbo-condenser  locomotive  in  Sweden.  A 
speed  of  90  kilometres  per  hour  was  attained  with  a  heavy  train.  It 
is  claimed  that  the  new  locomotive  effects  a  savintr  of  50  per  cent,  in 
fuel. 

The  Alabaaia  Power  Company  has  obtained  a  lease  of  the 
Government  60  000  kW  plant  at  Sheffield  (Alabama)  for  one  year. 
On  Nov.  10  the  company's  system  carried  100  200  kW,  producing 
1650000  kWh.  Operation  on  the  Government  plant  is  expected  to 
start  early  this  month. 

A  number  of  hydro-electric  concerns  have  formed  a  group  for 
the  purpose  of  establishing  a  great  system  for  the  distribution  of 
electricity  in  the  south-east  of  France  and  the  Massif  Central. 
The  group  has  taken  the  name  of  Sociele  de  Transport  d'Energie  du 
Centre,  and  has  its  headquarters  at  Saint  Etienne. 

The  A.  E.  G.  (Allgeraeine  Elektricitats  Gesellschaft)  has  shared  in 
the  boom  of  the  German  electrical  industries.  The  company  has 
secured  the  controlling  interest  in  seven  other  big  concerns.  The 
capital,  fully  paid,  is  now  850  000  000  marks,  and  the  profit  on  the 
year's  trading  was  247  720  753  marks,  the  dividend  on  the  ordinary 
shares  being  16  per  cent. 

Dutch  electric  lamp  manufacture  is  holding  its  own,  for 
although  the  export  of  such  lamps  shows  a  decrease  this  year  the 
decline  is  less  than  that  in  most  articles.  Actually,  the  exportation 
of  these  lamps  forms  the  largest  item  of  manufactuivd  goods 
exported  from  the  Netherlands,  and  for  the  first  seven  months  of 
1921  reached  a  value  of  4  320  473  dollars.      (U.S.  Consular  Report.) 


In  the  town  of  Titiribi,  in  Colombia,  where  the  famous  gold  and 
silver  mines  of  "  Lancudo  "  are  situated,  a  new  hydro-electric 
plant  has  been  installed  for  lighting  and  power.  The  equipment, 
the  "  Columbian  Trade  Review  "  states,  consists  of  a  Pelton  wheel 
working  at  a  net  head  of  about  300  ft.,  and  capable  of  driving  two 
alternators  50  kW  each,  2  200  V.  The  current  is  transformed  down 
to  110  V,  the  standard  used  in  Colombia  for  domestic  lighting.  For 
this  kind  of  plant  there  is  a  growing  demand. 

The  prolonged  drought  north  of  the  Appenines  and  the  Po  valley 
has  hacTa  serious  effect  on  the  supply  of  electrical  power  in  Italy, 
which  in  the  north,  is  drawn  chiefly  from  water-driven  turbines. 
The  hours  of  work  have  been  reduced  in  many  factories,  and  if  the 
present  weather  conditions  continue  the  factories  will  have  to  close 
altogether.  There  is  even  under  consideration  the  advisability  of 
stopping  the  electrically-operated  railways  and  returning  temporarily 
to  steam  traction. 

A  Tientsin  merchant  has  petitioned  the  Chinese  Ministry  of 
Agriculture  and  Commerce  for  approval  to  form  a  company  for  the 
construction  of  tramways  between  Peking  and  Tientsin.  An 
electric  plant  will  be  installed  at  Hwailai,  and  power  will  be 
generated  from  the  Yungting  River.  It  is  expected  that  electricity 
will  also  be  upplied  from  this  source  to  the  factories  en  route.  The 
Fu  Sin  Electric  Company  of  Shen  Tseh,  Kiangsu,  and  the  Changsu 
Electric  Company  of  Changsu,  Kiangsu,  have  been  registered  by  the 
Ministry  of  Communications. 


Imperial    Notes. 

The  Electrical  Section  Committee  of  the  South  African  Branch 
of  the  British  Engineering  Standards  Associaton  recommend  the 
adoption  in  South  Africa  of  the  British  standard  electrical 
PRESSURES  for  new  systems  and  installations. 

A  meeting  of  citizens  of  Grafton  and  South  Grafton  (N.S.W.) 
recently  passed  a  resolution  expressing  regret  that  the  Government 
cannot  at  present  supply  the  money  for  the  Nymboida  hydro-electric 
scheme,  and  asking  if  the  Government  would  carry  it  out  if  the 
money  is  loaned,  and  make  provision  for  local  control  by  the  local 
governing  bodies  or  local  boards  through  the  medium  of  the 
Grafton  and  South  Grafton  Councils. 

Commonwealth  Cables,  Ltd.,  is  the  name  of  a  new  company  -.n 
New  South  Wales,  with  a  nominal  capital  of  £200  000,  of  which 
10  000  £1  deferred  shares  are  to  be  allotted  to  the  vendors  and 
promoters  (Messrs.  C.  A.,  W.  G.  and  H.  Gibson  and  J.  J.  Hughes) 
as  consideration  for  the  transfer  of  the  company  of  an  agreement 
with  the  Postmaster-General  for  the  supply  of  telephone  cables. 
The  objects  of  the  company  include  the  manufacture  of  cables  and 
insulated  wires  for  electrical  work.  It  is  stated  that  the  vendors 
and  promoters  have  already  a  contract  for  cable  amounting  to 
£217  606. 

With  the  completion  of  the  Chippewa  Canal  the  Hydro-Electric 
Power  Commission  op  Ontario  will  have  a  total  investment  of 
$210  000  000  in  plant  established  or  acquired  since  the  cheap  power 
enterprise  was  begun.  The  Niagara  system  is  the  principal  unit, 
but  the  Commission  now  operates  fourteen  systems  in  various  parts 
of  the  Province  from  Port  Arthur  to  Ottawa  and  back  to  Windsor. 
When  the  Chippewa  and  Ranney's  Falls  power  developments  are 
in  service,  the  Commission  will,  the  "  Canadian  Gazette  "  states, 
have  in  these  fourteen  systems  twenty-three  hydro-electric  plants, 
with  a  total  capacity  of  1  000  000  h.p,  serving  every  one  of  the 
twenty-two  cities  in  the  Province  except  Sault  Ste.  Marie.  The 
report  for  the  year  ended  Dec.  31,  1920,  shows  that  the  Niagara 
system  has  had  great  success.  The  total  of  125  municipalities  in 
this  system  had  a  revenue  of  .$7  982  614,  while  the  operating  expenses 
were  $6  561 107.  After  allowing  for  a  depreciation  of  about 
.$770  000,  the  net  surplus  was  over  $660  000,  and  the  accumulated 
surplus  amounted  to  .$2  726  904. 


Forty   Years   Ago. 

(The  Electrician,   December  17,   1881.) 

Electricity  v.  Smoke. — Dr.  D.  J.  Lodge  was  announced  to 
deliver  a  lecture  on  the  above  subject  last  Thursday  night  at  the 
London  Institution. 

Electric  Light  in  Trains  in  France. — The  French  are  close  on 
our  heels  with  the  introduction  of  the  electric  light  into  trains.  We 
hear  that  a  train  running  between  Paris  and  Soissons,  on  the  7th  of 
this  month,  was  lit  up  by  the  electric  light,  this  being  the  first 
experiment  of  the  kind  in  France. 

Electric  Lighting  at  the  Mansion  House. — Mr.  Crompton  is 
getting  on  with  his  arrangements  for  lighting  the  Egyptian  Hall  and 
Saloon  in  the  Mansion  House  with  a  combination  of  his  arc  and 
the  Swan  incandescent  lamps,  and  it  is  probable  that  in  another 
week  or  so  the  lighting  will  be  begun.  The  fittings  of  the 
chandeliers  and  lamps  have  been  specially  designed  for  the  occasion, 
and  will  all  be  stamped  with  the  City  Arms. 

Library  of  the  Society  of  Telegraph  Engineers. — The  energetic 
librarian  of  this  society  has  a  goodly  list  of  accessions  lo  show, 
which  have  been  obtained  during  the  past  year.  He  has  also  pre- 
pared an  Index  to  the  Journal  of  the  Society,  and  to  the  Specifica- 
tions of  Patents,  which,  writing  as  we  necessarily  do  before  thei 
annual  meeting,  we  trust  will  be  welcomed  by  the  Council  and 
members  as  they  deserve.  Such  an  index  is  of  great  importance 
and  value. 
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Miscellaneous^ 

The  Chancellor-  of  tlie  E.xchrquer  has  decided  (o  allow  arreais  of 
Excess  Profits  Dotv  to  be  paid  by  instalments  over  a  period  of 
five  years. 

Sir  Samuel  Davidsok,  founder  and  chairman  of  Davidson  &  Com- 
panv.  engineers  and  ironfounders.  and  of  the  Sirocco  Engineering 
Works,  Belfast,  has  left  estate  valued  at  £185  818. 

The  A.E.U.  is  recommending  its  members  to  vote  for  the  agree- 
ment on  freedom  of  management  and  overtime,  recently  provisionally 
arrived  at  with  the  Engineering  and  the  National  Employers' 
Federations. 

.A  Swiss  agent  at  Zurich  desires  to  represent  on  commission 
British  manufacturers  of  various  metals,  including  galvanised  sheets 
and  ELECTRICAL  SHEETS.  Particulars  from  (he  Department  of  Over- 
seas Trade.     Ref.  No.  512. 

The  salaries  of  officials  of  various  trade  unions  have  recently 
been  criticised  by  their  members,  and  we  learn  that  the  officials  of 
the  London  district  of  the  Electrical  Trades  Union  have  voluntarily 
accepted   a  reduction  of  20  per  cent. 

The  Home  Secretary  has  issued  draft  regulations  to  ensure  the 
safety  of  workmen  engaged  in  building  operations  in  which 
MACiiiNERT  WORKED  BY  MECHANICAL  POWER  is  used.  Objections  may 
be  sent  to  the  Factory  Department,  Home  Office.  ~" 

A  British  electrical  engineer,  experienced  in  the  Argentine 
MARKET,  desires  to  represent  on  dommission  British  manufacturers  of 
d.c.  motors  from  i  to  50  h.p.,  a.c.  motors  from  i  to  100  h.p.,  farm 
lighting,  &c. ,  cables  and  wires,  &c.  Particulars  from  the  Depart- 
ment of  Overseas  Trade.     Ref.  No.  516. 

Speaking  at  a  Livery  dinner  of  the  Paviors'  Company  last  week, 
Mr.  Deputy  Neal  said  that  the  Company  was  taking  steps  to  found 
a  Chatr  of  Engineering  at  the  University  of  London.  It  was  only 
a  question  of  time.  A  grant  from  the  Treasury  and  the  Company's 
contribution  would  suffice  to  establish  the  Chair. 

Newcastle  City  Council  have  decided,  by  forty-five  votes  to 
seventeen,  to  rescind  a  resolution  of  February,  1919,  fixing  the  work- 
ing week  of  employees  at  forty-four  hours.  This  affects  the  tram- 
waymen,  who  recently  resolved  to  resist  by  "every  means  in  their 
power  "  any  proposal  to  increase  the  working  week. 

In  the  newly  opened  steel  foundry  of  Sutherland,  Ltd.,  at 
Belfast,  the  smelting  is  effected  by  electricity.  Current  is  supplied 
from  the  Corporation  mains  at  6  000  V,  and  the  furnace  has  a 
capacity  of  30  cwt.  After  the  opening  ceremony,  Mr.  T.  D. 
Robertson,  of  Electro-Metals  Ltd.,  which  built  the  furnaces,  read 
an  interesting  Paper  on  'Electric  Steel." 

Invitations  to  firms  to  renew  their  undertakings  under  the  King's 
N.ational  Roll  for  the  employment  of  ex-Service  men  will  shortly 
be  issued  by  the  Local  Employment  Commititees.  and  renewals 
for  a  further  period  of  two  years  are  asked  for.  According  to  a 
new  regulation,  an  employer  is  entitled  to  count  in  his  quota  any  ex- 
Service  man  still  in  his  employ  who  was  in  receipt  of  a  disability 
pension  at  some  time  or  other  while  employed  by  him,  but  who  has 
since  ceased  to  receive  the  disability  pension. 

The  Boards  of  Directors  of  the  City  &  South  London,  Central 
London,  London  Electric,  Metropolitan  District  Railway  Companies 
and  of  the  London  (Jeneral  Omnibus  Company  have  decided  to 
recommeird  the  stockholders  to  vary  the  division  between  the  com- 
companics  of  the  Common  Fund,  established  under  the  London 
Electric  Railway  Companies  Facilities  Act,  1915.  In  future,  the 
Central  London  will  get  16  instead  of  20  per  cent.,  and  the  London 
Electric  41  instead  of  30  per  cent.  These  revisions  take  effect  from 
July  1,  1921. 

During  the  year  1920,  11011  NEW  companies  were  registered  in 
the  United  Kingdom,  with  a  total  nominal  capital  of  £593  189  032. 
Of  the  total  number,  9  581  were  registered  as  private  companies.  The 
1920  figures  e.xceeded  those  of  1919  by  286  and  .£180  221  828  respec- 
tively, and  those  of  3920  were  considerably  larger  than  those  of 
any  year  since  the  Companies  Acts,  1862,  came  into  operation. 
Winding-up  proceedings  were  begun  in  3  158  cases,  3  031  voluntary, 
eight  voluntary  subject  to  the  supervision  of  the  court,  and  119 
compulsory,  including  eigiit  cases  not  registered  under  the  Companies 
Act. 

A  new  District  Committee,  composed  of  one  delegate  from  each 
of  the  ninety-nine  London  branches  of  the  Electrical  Trades 
Union,  has  been  appointed  to  succeed  the  London  Committee  which 
was  recently  suspended  by  the  Executive  Council  of  the  Union. 
This  new  committee  will  meet  the  Executive  in  a  few  days,  when 
it  is  expected  the  position  will  be  regularised,  Mr.  Webb,  the 
London  secretary,  has  decided  not  to  answer  the  charges  recently 
made  by  the  Executive  Committee,  but  he  claims  that  tney  have  an 
unanswerable  case,  which  will  be  made  known  to  the  members  if 
necessary. 

The  proposed  naval  holiday  programme  will,  if  adopted,  seriouslv 
affect  several  Swansea  industries.  Not  only  will  the  Mannesmann 
Tube  Works  at  Landore  be  involved,  but  the  nickel  and  copper 
works  also,  to  a  considerable  extent,  depend  on  Admiralty  and 
foreign  naval  orders.  One  of  the  officials  of  the  Mannesmann  T\ibe 
Company  states  that  the  Navy  cut  will  have  a  very  serious  effect 
on  the  British  tube  industry.  A  tremendous  amount  of  tube  ton- 
nage is  put  into  warships,  and  the  Landore  Works,  for  example, 
have  been  engaged  at  one  time  on  work  for  the  British  Navv,  and 
the  Japanese,  Chilian,  and  Greek  Navies  in  addition. 

Under  the  name  "  The  Buff  Book  "  the  Business  Telephone 
Directories,  Ltd.,  have  issued,  with  the  authority  and  co-operation 
of   the   Post   Office,   a    classified   Lo.viihn-   Telkpikine   Directory, 


cont,aining  complete  classified  lists  of  commercial  and  professional 
subscribers  to  the  Post  Office  London  Telephone  Exchange  System. 
A  classified  list  of  se,iside  and  country  hotels  is  also  included. 

The  electrical  section,  which  occupies  ten  pages,  and  is  under  fifty- 
six  classified  headings,  will  be  particularly  appreciated  by  our 
readers.  The  price  of  the  volume  is  2s.  6d.  (by  post  3s.  6d.),  but  a 
copy  is  delivered  free  to  every  subscriber  to  the  London  Telephone 
Exchange  System. 

Licences  of  Right  have  been  granted  to  E.  C.  R.  Marks  (Sparks, 
Withington  &  Companv)  in  connection  with  patents  115  679 
(6  867/17),  117  858  (10952/17)  for  "improvements  in  electrically- 
operated  diaphragm  horns  "  :  to  J.  Y.  Johnson  (Badische  Anilin  and 
Soda  Fabrik)  for  "  improvements  in  means  to  be  employed  in  the 
production  of  long  stable  electric  arcs  "  (Patent  No.  22 '715/ 09)  ;  to 
S.  C.  Cary,  for  improvements  relating  to  electric  welding  (Patent 
No.  118138  (11511/17,;  to  the  K.-W.  Ignition  Company,  for  im- 
provements to  connections  or  connectors  for  ele<;tric  conductors 
(Patent  No.  118  083  (1894/18),  and  for  improvements  relating  to 
circuit  breakers  for  ignition  systems  (Patent  No.  118  084  (1895/18)  ; 
to  S.  J.  Withers  (The  Hart  &  Hegeman  Manufacturing  Company), 
for  improvements  in  electric  snap  switches  (Patent  No.  119  689 
(14  557/17). 

In  an  article  on  the  glassware  industry  in  the  "Times  Trade 
Supplement,"  a  correspondent  points  out  that  German  12  in.  opal 
shades  for  indirect  lignting  are  on  sale  in  this  country  at  13s.  a 
dozen,  whereas  the  British  labour  costs  alone  are  to-day  lis.  3d.  to  4s. 
reduce  to  5s.  now  that  the  mark  hovers  round  1000  to  the  pound. 
The  British  price  is  60s.,  included  in  which  are  labour  costs  20s.  ; 
materials,  26s.  On  the  same  process  of  calculation  the  German 
16  in.  shade  could  be  sold  at  14s.  or  15s.,  whereas  the  British  price 
is  156s.  For  fancy  decorated  shades  the  London  importers'  price 
weeks  ago  for  the  foreign  article  ranged  from  12s.  to  6s.  per 
dozen,  whereas  the  British  labour  atone  are  to-day  lis,  3d.  to  4s. 
according  to  quality,  and  we  are  not  able  to  put  on  the  market  any- 
thiDg  in  this  line  at  less  than  13s.  2d.  Calculating  360  crowns  to 
the  pound,  CTiecho-Slovakia  c4n  dump  here  half  opal  globes  at 
4s.  6d.  per  dozen  against  our  price  of  7s.  9d. 

Books  Received. 

"  Electrodeposition  and  Electroplating."  (Discussion  before 
Faraday  Society.)     Pp.  83.     10s.  6d. 

"Electric  Clocks  and  Chimes."  (London:  Percival  Marshall 
&  Company.)     Pp.  159.     3s.  6d.  net. 

"  Betriebserfindungen."  By  Ludwig  Fifcher.  (Berlin  :  Carl 
Heymanns  Verlag.)     Pp.  iv.-t-59.     8  Marks. 

"  The  French  Polisher's  Handbook."  By  "  A  Practical  Man." 
(London  :  Percival  IMarshall  &  Co.)     Pp.  Il4.     2s. 

"  Modern  Gasworks  Practice."  By  Alwyne  T.  Meade.  (London  : 
Benn  Brothers.)     Pp.   xi. -1-815.     Second  edition.     55s. 

"  Hardening  and  Tempering  Engineers'  Tools."  By  G.  Gentry. 
(London  :  Percival  Marshall  &  Co.)     Pp.  61.     9d.  net." 

"Applied  Calculus."  Bv  F,  F.  P.  Bisacre,  O.B,E.,,  M.A. 
(London  :  Blackie  &  Son.)     Pp.  xiv.-f446.     10s.  6d.  net. 

'■  Common  Battery   Telephony   Simplified."     By  Walter   Atkins. 
(London  :  Benn  Brothers,  Ltd.)"  4th  Ed.    Pp.  139!    8s,  6d. 
-"  A  First  Book  of  Applied  Electricity."     By  S.  R.  Roget.  M.A. 
(London  :  Jlacmillan  &  Company.)     Pp.  viii. 4-143,     2s,  6d. 

"  Directive  Wireless  Telegraphy,"  By  L.  H,  Walter,  M.A. 
(London  :  Sir  Isaac  Pitman  &  Sons.)    Pp.  xi. -1-124.    2s.  6d.  net, 

"  Radiation  from  Slow  Radium  and  their  Therapeutic  Value." 
By  J.  B.  Kramer.     (London  :  Bailliere,  Tindall  and  Cox.)    Pp.  102, 

""  The  Framework  of  Wireless  Telegraphy."  By  R.  C.  Galletti  di 
Cadilhac,     (London  :  Crosby  Lockwood  &  Son.)    Pp.  48.     3s.  5d.  net. 

"  Modern  Methods  of  Welding  as  Applied  to  Workshop  Practice." 
Bv  J.  H.  Davies.  (London  :  Constable  &  Companv.)  Pp.  xviii.-f263, 
2is, 

"  Central  Station  Rates  in  Theory  and  Practice,"  By  H,  E, 
Eisenmenger,  (Chicago:  F.  J.  Drake  &  Companv.)  Pp.  xxv. 4-382. 
.*2.50. 

"  t^ucstions  and  Solutions  in  Magnetism  and  Electricitv."  By 
W.J.White.  (London  :  "Electricitv,")  Pp,  108,  Second  edition, 
2s.  6d.  net. 

"  The  l\raking  of  Reflecting  Surfaces."  Discussion  between  the 
Physical  Society  and  the  Optical  Society.  (London  :  The  Fleetway 
Press.)     Pp.  44.     5s. 

"  Alternating  Currents."  By  G.  C.  Lamb.  (Cambridge  : 
Universitv  Press.)  Part  1.  Pp.  viii. -f- 73.  5s.  6d.  net.  Part  II. 
Pp.  viii. +  127.     7s.  6d.  net. 

"Emission  of  Electricity  from  Hot  Bodies,''  By  0  W, 
Richardson,  F.R.S.  (London  :  Longmans,  Green  &  Co.) 
Pp.  viii.  4-320.     Second  edition.     16s. 

"  A  Catalogue  of  British  Scientific  and  Technical  Books,"  Pre- 
pared by  a  Committee  of  the  British  Science  Guild,  (London  : 
British  Science  Guild.)     Pp.   xviii. 4-376.     10s,  net. 

"  Modern  Electrical  Theory  Supplementary  Chapters."  Chapter 
XV.,  "Series  Spectra."  By  Norman  R.  Campbell.  Sc.D.  (Cam- 
iTridge  :  University  Press.)     Pp.  vi.-t-llO.     10s.  6d.  net. 

"  Fuel  and  Refractory  Materials."  By  A.  Humboldt  Sexton, 
F.I.C.,  F.C.S.  Revised'and  enlarged  by  W.  U  Davidson.  D.Sc, 
Ph.D.,  F.I.C.     (London  :  Blackie  &  Son.)     Pp.  382.     12s.  6d.  net. 

"  Rays  of  Positive  Electricity  and  their  Application  to  Chemical 
Analyses."  By  Sir  J.  J.  Thomson,  O.M.,  F.R.S.  (London  :  Long- 
mans, Green  k  Company.) — Pp.  x.4-237.     Second  edition.     16s.  net. 
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Tenders    Invited   and    Accepted. 

UNITED    KINGDOM. 

West    Derby    C4rARDiANS.     Dejc.    17.     Electric    supplies,    engine 

Eackings,  &c.  Particulars  from  the  Clerk.  Brougham-terrace, 
iverpool. 

Edinbxjrgh  Cohporation.  Dec.  19. — Five  months'  supply  of  insu- 
lated cables  to  the  Electricity  Department.  Specifications  from  the 
Engineer,  Dewar-place,  Edinburgh. 

SiURDLOw  RuRAi.  COUNCIL.  Dec.  21.— Electric  pumping  station 
and  purification  works  in  connection  with  the  Little  Eaton  sewerage. 
Specifications  from  Messrs.  Elliott  &  Brown,  Burton-buildings,  Par- 
liament-street, Nottingham. 

Blackpool  Corporawon.  Dec.  23. — One  5  000  kW  3  phase,  50 
period,  6  600  V  turbo  alternator  (Sec.  1) ;  one  surface  condensing 
plant,  complete  with  auxiliaries  (Sec.  2) ;  one  2  000  kW  phase  and 
frequency  changer,  6  600  V,  3  phase,  50  period  to  2  200  V,  1  phase, 
83  period,  complete  with  e.xciter  and  starting  motor,      * 

BB-4DF0RD  Corporaiion.  Dec.  24. — Rotary  converting  plant  (Con- 
tract "  R.  207").  Particulars  from  Mr.  T.  Roles,  City  Electrical 
Engineer  and  Manager,  Electricity  Offices,  Town  Hall,  Bradford. 

The  Visiting  Committee  of  Plymouth  Mental  Hospital. 
Dec.  24. — One  45/50  e.h.p.  gas  engine,  suction-gas  plant,  and  30  kW 
dynamo.  Specifications,  &c..  from  the  Medical  Superintendent,  at 
the  Hospital,  Blackadon,  near  Ivybridge. 

Edinburgh  Corporation.  Dec.  27. — Fifty-three  electrical  equip- 
ments for  tramcai-s.  Forms  of  tender  from  tJie  Tramways  Manager, 
2,  St.  James-squai'e,  Edinburgh. 

West  Derby  Guardians.  Dec.  28. — Electric  light  and  powe» 
installation  (including  generating  plant),  electric  lift  service,  and 
telephone  installation  at  the  Walton  Institution.  Specifica.tions 
from  Mr.  E.  B.  Bailey,  37,  Maorfields,  Liverpool. 

London  County  Council  invite  applications  from  firms,  and 
particularly  manufacturers,  to  be  placed  on  the  lists  of  persons  or 
firms  from  whom  tho  Council  from  time  to  time  invite  tenders  for 
the  supply  of  electrical  and  mechanical  equipment  and  spares.  &c., 
required  for  the  Council's  tramways.  Applications  for  inclusion 
in  the  first  lists  of  goods  required  must  be  sent  in  not  later  than 
Dec.  31. 

Birmingham  Salvage  and  Stables  Committee.  Jan.  2,  1922. — 
Contract  No.  1  (a)  eight-cell  destructor  in  two  units ;  Contract 
No.  2,  electric  garage.  Particulars  from  Mr.  J.  Jackson,  Superin- 
tendent, Salvage  Department,  Council  House,  Birmingham. 

Dvndeei  Corporation. — Electric  (lighting  of  public  clocks  at 
Broughty  Ferry,  Lochee,  and  St.  Peter's.  Particulars  from  the 
City  Architect. 

AUSTRALIA. 

Postmaster-General's  Department,  Melbourne. — Jan.  17,  1922. 
— *Supply  and  delivery  of  telegraph  instruments,  differential  galva- 
nometers, keys,  relays,  sounders,  &c.,  to  the  stores  branch.  (Sche- 
dule No.  1718.)    Local  representation  is  essential. 

Victorian  Government  Railways.  Jan.  25,  1922. — *  Supply  and 
delivery  of  ten  coasting  recorders,  or,  alternatively,  ten  coasting 
and  service  recorders,  for  electric  trains.     (Contract  No.  34  736.) 

City  Electric  Light  Company,  Ltd.,  Brisbane. — Feb.  10.  1922. 
— *Supply  and  delivery  of  six  miles  of  three-core  015  by  0  15  by  015 
paper  insulated  cable,  suitable  for  5  500  V,  with  a  non-earthed 
system.  Tenders,  accompanied  by  a  preliminary  deposit  of  £100,  to 
the  Engineer  and  Manager,  Boundary-street,  Brisbane. 

Postmaster-Gener.\l's  Department,  Melbourne.  Feb.  14. — 
*295  tons  Wheatstone  tape  of  various  patterns.  (Schedule  No.  3.) 
Local  representation  is  essential. 

The  Commonwealth  of  Australia.  Feb.  15. — Telegraph  appara- 
tus and  parts  (Schedule  544).  Particulars  from  Supply  Officer, 
Australia  House,  Strand,  London,  W.C.  2. 

New  South  Wales  Government  Railways  and  Tramways 
Department  (Electrical  Engineer's  Branch).— Feb.  22,  1922.-- 
*Supply,  delivery,  erection  and  maintenance  of  one  5  000  kW 
50  cycle  turbo-alternator  vrith  condenser  and  assessories.  at  Zarra- 
street  power  house,  Newcastle.  (Contract  No.  555.)  Tenders,  oi 
proper  forms  and  accompanied  by  a  preliminary  cash  deposit,  '.o 
the  Secretary  for  Railways,  Phillip-street,  Sydney,  N.S.W.  Local 
representation  is  essential. 

NEW    ZEALAND. 

Post  and  Telegraph  Dep.uitment.  Jan.  17.— *25  000  dry  cells  for 
telephone  work. 

Borough  CoLTfcn,  op  P.\lmerston  North.  Original  closing  date 
Sept.  24.  Extended  date  not  yet  decided. — *Service  meters  :  (a) 
Single-phase.  230  V.  400  5  A,  150  10  A,  50  15  A ;  three-phase, 
balanced  load.  400  V,  100  10  A,  30  25  A,  15  50  A,  10  75  A,  5  100  A. 
(b)  19  50  kVA  single-phase  transformers,  with  oil,  complete: 
1  complete  winding  h.  and  1.  tension,  for  one  leg ;  spare  parts  and 
accessories. 

Lyttelton,  Public  Works  Tenders  Boakd  of  New  Zealand. 
Jan.  31. — *Two  complete  sets  of  3  phase  automatic  oil  circuit 
breakers  suitable  for  6  600  V,  1  200  A  capacity,  four  sets  of  dis- 
connecting switches  for  isolating  the  oil  switches,  and  one  6  600  V 
air  break  lever  operated  switch  for  main  transformer  switches  at 
Lake  Coleridge  power  house.  Tenders  to  the  Secretary,  Public 
Works  Tenders  Board,  Government  Buildings,  Wellington. 

'^Particulars  from  the  Department  of  Overseas  Trade. 


Public  Works  Tenders  Board,  Waikato  Power  Scheme. 
March  6. — *(Section  45)  two  2  500  kWa  alternators,  three-phase, 
50  cycle,  5  000  V,  at  165|rds  rev.  per  min.,  with  a  power  factor 
of  -8.  Excitation  at  220  V.  (Section  46)  two  3  100  h.p.  water  tur- 
bines of  the  double-runner  Francis  type  to  operate  the  generators 
mentioned  in  Section  45.  (Section  47)  two  exciter  sets,  each  con- 
sisting of  one  200  kW  d.c.  generator,  and  one  350  H.P.  asynchronous 
motor,  together  with  a  Tirrill  regulator.  The  generator  shall  have 
an  output  of  220  V,  with  a  full-load  current  of  7  000  A.  The 
motor  shall  be  of  350  h.p..  with  a  power  supply  of  400  V,  three-phase, 
60  cj'cle.  The  synchronous  speed  of  the  sets  shall  be  750. 
(Section  48)  four  Sloney  sluice  gates  for  the  pits,  appertaining  to 
ihi  turbines  mentioned  in  Section  46.  Tenders  to  the  Secretary, 
Public  Works  Tenders  Board,  Government  Buildings,  Wellington. 
SOUTH    AFRICA. 

Municipal  Council  op  Johannesburg.  Jan.  4. — 'Supply  and 
erection  of  one  two-phase  alternating-d.c.  2  000  k,W  converter, 
switchgear  and  spares.  The  h.t.  supply  is  two  phase,  3  000  to 
3  300  V  per  phase,  50  periods,  and  the  converter  is  to  be  capable  of 
supplying  (a)  d.c.  three-wire  from  460  to  520  V  as  a  shunt-wound 
machine;  and  (/))  traction  supply  from  500  to  550  V  as  a  compound- 
wound  machine. 
SOUTH    AMERICA. 

State  Electrical  Power  Station,  Montevideo.  Dec.  30. — *(o) 
A  group,  comprising  a  four-stroke  Diesel  engine,  coupled  to  a  three- 
phase  alternator,  with  the  following  characteristics  :  50  cvcles, 
2  000/2  200  V  between  phases.  200  kW,  and  power  factor  of  '8; 
(h)  a  group,  comprising  a  four-stroke  Diesel  engine,  coupled  to  a 
d.c.  generator  of  300  kW  for  a  three-wire  system  of  2  by  230  V. 
The  d.c.  generating  set  must  be  delivered  immediately  after  the 
acceptance  of  the  tender.     Local  representation  is  essential. 

Argentine  National  Board  op  Sanitary  Works. — January  19, 
1922. — *  Plant  and  accessories  for  new  generating  station,  including 
three  4-cycle  375  h.p.  Diesel  engines,  to  rim  on  crude  petroleum, 
and  three  3-phase  alternators,  each  of  250  kW,  2  200  V  between 
phases,  50  cycles,  power  factor  0  8. 

Argentine  Ministry  of  Public  Works.  Feb.  21.  1922. — *Xine 
electric  motors,  35  tip  waggons,  1  centrifugal  pimip  with  electric 
motor.  Specification  expected  at  the  Department  of  Overseas  Trade 
by  Dec.  28. 

bulgaria. 

Bulgarian  Direction  op  Posts,  Telegraphs  and  Telephones. 
Jan.  10,  1922,— Sunnlv  of  si.xty  50-line  and  fifteen  100-line  tele- 
phone exchanges.  Particulars  and  drawings  mav  be  obtained  from 
the  Bulgarian  Legation,  3,  Queen  sberry-place,  S.W.  7. 


W.vLKER  Bros.,  Ltd.,  of  Wigan,  have  secured  the  contract  of  the 
Great  Western  Railway  Company  for  new  ventilation  plant  for  the 
Severn  Tunnel. 

Stafford  Town  Council  has  accepted  the  tender  of  Callenders 
Cable  &  Construction  Company,  Ltd..  for  1  000  yards  of  low-tension 
cable. 

East  Ashford  Board  of  Guardians  have  accepted  the  tender  of 
H.  S.  Tett  &  Co.,  for  installing  the  electric  light  at  the  workhouse, 
at  £838. 

Liverpool  Corporation  have  accepted  the  tender  of  the  Metro- 
poIitan-Vickers  Electrical  Company  for  a  500  kW  automatic  rotary 
converter. 

The  Metropolitan  Asylums  Board  have  accepted  the  tender  of 
C.  A.  Vandervell  &  Company  for  lighting  Sets  for  six  ten-passenger 
omnibuses,  ■^t  £28  Is.  2d,  per  set. 

Birkenh«:ad  Corporation  have  accepted  the  tender  of  W.  T. 
Henlev's  Telegraph  Works  Company  for  three  miles  01  main  cable, 
£987, 'and   two  miles  of  005  main,  cable,  £466. 

The  tender  of  H.  J.  Cash  &  Company  (lowest  tender  received),  at 
£506,  has  also  been  accepted  for  wiring  and  fitting  Sherington-road 
School.     Four  tenders  received  ;  highest  £466. 

Chesterfield  Electricity  Committee  have  accepted  the  tenders  of 
the  Claycross  Company  for  an  economiser,  £811  5s.  6d.,  and  the 
Lea  Recorder  Company  for  a  recorder,  £146  10s. 

Barking  Urban  Council  have  accepted  the  tenders  of  Lund  Bros. 
&  Company,  for  electric  lighting  installation  at  Special  Schools 
Centre;  and  the  Pirelli-General  Cable  Works,  Ltd.,  for  feeder  cable 
(Longbridge-road) 

Lewisham  (London)  Council  received  three  tenders  (highest  £663) 
for  wiring  tho  council  chamber  and  offices  for  electric  lighting,  and 
the  lowest  tender  (that  of  A.  J.  Hewens,  at  £422  10s.)  is  recom- 
mended for  acceptance. 

Hackney  Borough  Council  have  accepted  the  tender  of  the  Clay 
Cross  Company  for  the  supply  of  pipes,  at  £317,  in  connection  with 
the  extension  of  the  power-house  at  Millfields-road,  and  that  of 
Blakeborough  &  Sons  for  six  large  valves,  at  £795,  in  connection 
with  the  same  undertaking. 

Halifax  Corporation  have  accepted  the  following  tenders  : 
Stewarts  &  Lloyds,  tram  poles.  £13  10s.  6d.  and  £17  10s.  per  pole,  for 
medium  and  heavy  poles  respectively :  Liverpool  Electric  Cable 
Company,  6^  miles  bronze  cable,  £11  7s.  per  mile ;  Edgar  Allen  & 
Company,  points  and  crossings,  £4  277. 

Manchester  Corporation  have  accepted  the  following  tenders  : 
Hadfields,  Ltd.,  permanent-way  points;  Bruce,  Peebles  &  Company, 
two  2  500  kW  motor  converters  and  switchgear,  one  1  500  kW  motor 
converter  and  switchgear;  Pirelli  General  Cable  Works,  Western 
Electric  Company,  and  Callender's  Cable  &  Construction  Company, 
for  cable. 
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Arrangements  for  the  Week. 

FRIDAY.  Dec.  16ih  (lo-dav). 

Institution  op  Mechanical  Engineers. 
6   g.m.     At    Storey's-gate,    St.    James's    Park,    London,    S.W. 
Papers  on  "  Conveying  and  Elevating  Machinery,"  by  Mr. 
G.   Mitchell,  and  "Discharge  of  Grain  Cargoes  in  the  Port 
of  London  Authority,"  by  Sir.  R.  E.  Knight. 

North-East  Coast  Institution  of  Engineers  and  Shipbuflders. 
7.50  ■p.m.     At  the  Literary  and  Philosophical  Society,  Newcastle- 
on    Tyne.     Paper    on    "  Railway   Electrification,"    by    Sir 
Vincent  L.  Raven,  K.B.E. 

Junior  Institution  of  Engineers. 
S   j.TO.     At   Caxton    Hall,    London,    S.W.     Paper    on    "  Notes 
on  Searchlight  Construction  and  Operation,"  by  Mr.  A.  .J. 
Simpson. 

British  Electrical  Development  Association. 
S  'p.m.     At  the   Chartered   Institute  of  Patent  Agents,   Staple 
Inn-buildings,   London,    W.C.     Conference  on    "  Salesman- 
ship in  Relation  to  Electric  Power-driven  Machinery  in  the 
Home."     Speaker,  Mr.  E.  R.  Morton. 


Electro-Harmonic  Society. 
S    ■p.m.     At    Cannon-street    Hotel,     London,     E.G. 
concert. 


Smoking 


SATURDAY,  Dec.  17th. 

Institution  of  Electric.u,  Engineers. 
(Scottish  Centre.) 
7  ii.m.     At  Grosvenor  Restaurant,  Glasgow.     Smoking  concert. 

MONDAY.  Dec.  19th. 

Institution  of  Mechanical  Engineers. 
(Graduates'  Section.) 
7   p.m.     At    Storey's-gate,    London,    S.W.     Paper    on    "  Worm 
Gearing,"  by  Mr.  C.  Poole. 

WEDNESDAY,  Dec.  21»t. 

Industrial  League  and  Council. 
7.S0  p.m.     At  Caxton  Hall,  London,  S.W.     Lecture  on  "  Trade 
Boards,"  by  Mr.  A.  Dalgleish. 

FRIDAY,  Dec.  23rd. 

Edinburgh  Electrical  Society. 
S  p.m.     At  Philosophical  Institute,  4,  Queen-street,  Edinburgh. 
Paper  on   "  Watts  on  Wheels   (Automobiles  and   Accumu- 
lators)," by  Mr.  E.  0.  Catford. 


Prices  of  Metals,  Chemicals,  &c. 


Copper — 

Best  selected  per  ton 

Electro  Wirebars     . .        „ 

H.C.  wire,  basis per  lb.  . 

Sheet „ 

Phosphor  Bronze  Wire  (Telephone)— 
Phosphor-bronze 
wire,  basis „ 

Brass  60/40— 

Rod,  basis „ 

Sheet,  basis „ 

Wire,  basis „ 

Pig  Iron — 

Cleveland  Warrants      per  ton 
Galvanised        steel 

wire,  basis  8  SWG  „ 

Lead  Pig— 

English „ 

Foreign  or  Colonial  . .       „ 

Tin- 
Ingot     

Wire,  basis    per  lb. 

Ahiminiuw  Irtgot 

Snlummoniac. — Percwt.  6.5s. -60s. 

Sulphur  (Flowers).— Ton  £12    lOs. 
„       (Koll-Brimstone). — Per  ton 
£12   10s. 

Sulphuric  Acid  (Pyrites,  168°). — 
Per  ton,  £9  ITs.  6d. 

Rubber.— Vara  fine,  Is.  2.ld. 
The  metal  prices  are  supplied  by 

Ltd.,  and  rublxr  ])ri(cs  by  W.  T.  I] 


Tuesday,  Dec.  13. 


Price. 
£67   10     0 
£75   10     0 
Os.     11, ^d. 
Os.     lO'd. 

Inc. 

Deo. 

10s. 
£1   10s. 

Is.     3,Vd. 

— 

Ad. 

Os.    7Sd. 
Os.  10|d. 
Os.  lljd. 

— 

- 

£5     5     0 

— 

— 

£22     0    0 





£27     0     O  10s.  — 

£25  15     0    7.S.     6d.  -^ 

£171   10    0     £3     7     C  — 

23.  3Jd.  i'd.  — 

£120     0     0  —  ■         — 

Copper  Sulphate. — Per  ton  £28  15s. 

lioric   Acid    (Crystals)  — Per    ton 
£65. 

Sodium  Bichromate. — Per  lb.  6d. 

Sodium  Chlorate. — Per  lb.  :i,Jd. 

;  plantation  Ist  latex,  11  }d. 
British  Insulated  A-  Helsby  Cables, 
cnley's  Telegraph  Works  Company. 


Companies'  Meetings,  Reports,  &c. 

Tube  Investments,  Ltd. 

Mr.  Arthur  Chamberlai.k  (chairman)  presided  at  the  annual 
meeting  of  the  above  company  in  Birmingham  last  week.  Referring 
to  the  present  depressed  state  of  industry,  and  to  the  fact  that  the 
orders  the  company  had  on  hand  were  only  sufficient  to  run  their 
plant  at  about  half  capacity,  the  chairman  said  :  "  the  first  and  fore- 
most remedy  is  to  forgive  every  one  of  our  enemies  and  friends  all 
further  payment  of  war  indemnities  or  debts.  If  you  cannot 
swallow  this  pill,  I  do  not  mind  if  you  forgive  nothing,  but  post- 
pone everything  for,  say,  fifteen  years  certain.  It  will  not  nave 
quite  so  good  an  immediate  effect,  but  in  the  end  it  will  probably 
come  to  nearly  the  same  thing.  First,  no  single  act  would  so 
encourage  the  world's  production  ;  secondly,  it  would  allow  us  ai. 
equal  chance  with  others  to  make  those  luxuries  which  would  be 
called  for  in  exchange  for  the  surplus  ;  thirdly,  it  vpould  immensely 
strengthen  the  debtor  nations'  excliangcs,  and  thus  lessen  another  of 
the  difficulties  we  are  up  against,  competing  against  a  depreciated 
exchange;  fourthly,  although  done  from  purely  selfish  motives,  it 
would  immensely  improve  the  goodwill  of  nations  one  to  another, 
than  which  nothing  is  better  for  international  trade  on  which  we  are 
entirely  dependent.  Having  done  this,  we  ought  to  try  and  arrange 
by  agreement  between  Governments,  or,  if  that  fails,  by  an  inter- 
national insurance  scheme,  for  stabilisation  of  exchanges.  They 
should  be  agreed  for  at  least  a  year  at  a  time,  possibly  more,  and  it 
should  be  possible  to  insure  against  the  periodic  revisions  that 
would  be  arranged  for.  Next  we  shall  probably  find  it  necessary 
to  gi\"6  certain  of  our  old  enemies,  but  new  friends,  and  certain  of 
our  Colonies  and  Allies,  credit — a  very  different  matter  from  the  war 
debts.  Another  possibly  unpalatable,  but  extremely  interesting,  fact 
that  emerges  is  the  vital  necessity  for  this  country  to  have  Free 
Trade.  .  .  .  Protection  is  a  wall  that  can  be  so  high  that  voii 
cannot  see  over  the  top  to  find  what  is  doing  in  the  world.  Why 
should  we  British  manufacturers  be  afraid  of  Free  Trade?  Pro- 
tection was  not  the  main  thing  that  made  Germany,  nor  was  Free 
Trade  on  our  part  the  contributing  factor.  It  was  something  much 
more  creditable  to  her  and  much  less  flattering  to  us. 
Another  thing  to  do  is  to  repeal  the  so-called  Safeguarding  of  In- 
dustries Act  before  it  does  any  more  harm.  The  only  real  con- 
structive proposal  that  I  have  seen  so  far  from  a  member  of  the 
present  Government  is  that,  as  might  be  expected  of  Mr.  Churchill, 
we  should  develop  the  colonial-producing  facilities.  That  is  a  real 
step  in  the  right  direction,  and  if  he  is  really  determined  to  stop 
wasting  money  in  Mesopotamia  and  other  places,  and  to  put  the 
money  where  it  will  sooner  produce  wealth,  his  intentions  should 
receive  our  hearty  support.  For  the  same  reasons,  the  proposals  of 
the  Federation  of  British  Industries  seem  to  be  all  wrong.  They 
are  based  on  the  fundamental  error  that  Germany  must  pay. 
Finally,  I  again  suggest  that,  among  the  things  we  might  refrain 
from  doing,   is  wasting  money." 

In  conclusion,  Mr.  Chamberlain  expressed  his  gratification  at  the 
promise  of  the  Washington  Conference.  He  said  that  money  spent 
on  armaments  was  money  wasted  as  far  as  trade  was  concerned. 
Their  subsidiary  company.  Tubes,  Ltd.,  had  already  received  very 
valuable  orders  for  the  battleship  corLstruction  that  had  just  been 
passed.  Those  orders  would  have  been  a  godsend  to  them,  but, 
taking  the  long  view,  he  was  sure  it  was  to  the  interests  of  the 
company  they  should  not  have  those  orders  to-day. 

The  dividends  recommended  were  approved,  viz.,  at  the  rate  of 
7  per  cent.,  less  tax,  on  the  preference  shares,  and  8  per  cent.,  less 
tax,  on  the  ordinary  shares. 


The  Mackay  Companies  have  declared  a  dividend  on  the  common 
stock  of  Ij  per  cent. 

PiNCHiN,  Johnson  &  Company  have  declared  an  interim  dividend 
of  5  per  cent,  less  tax. 

Electro  Bleach  &  Bv-Products.  Ltd.,  announce  an  interim 
dividend  of  3^  per  cent,  on  the  preference  shares. 

An  interim  dividend  of  3  per  cent.,  ta.x  free,  has  been  declared  by 
the  Para  Telephone  Company  on  the  ordinary  shares. 

Pennsylvania  AVater  &  Power  Comp.^ny  have  declared  a 
quarterly  dividend  of  1^  per  cent,  on  the  common  stock. 

Rees  Roturbo  !Manufacti'ri.vg  Company  have  declared  a  divi- 
dend of  5  per  cent,  on  the  preference  shares  for  the  year  1917. 

The  directors  of  the  Falkirk  Iron  Company  have  declared  an 
interim  dividend  of  5  per  cent.,  less  tax,  on  the  ordinary  shares. 

The  issue  in  New  York  of  $10  000  000  Pacific  Gas  and  Electric 
Company  first  and  refunding  6  per  cent,  bonds  was  over-subscribed. 

The  Montreal  Water  &  Power  Company  have  declared  a  divi- 
dend of  3^  per  cent,  for  the  half-year  ended  Oct.  31  on  the  capital 
stock. 

An  interim  dividend  on  the  ordinary  shares  at  the  rate  of  5  per 
cent,  for  the  six  months  ended  September  has  been  declared  by 
Waygood-Otis. 

The  directors  of  the  Brazil  Traction,  Light  &  Power  Company 
have  declared  a  quarterly  dividend  of  1^  per  cent,  on  the  cumulative 
preference  shares. 

The  Reading  Electric  Supply  Company  has  been  offering  for 
subscription  this  week  ,£100  000  7^  per  cent,  first  mortgage  debenture 
slock  at  95  per  cent.     The  issue  was  over-subscribed. 
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A  quarterly  dividend  of  $2  per  share  has  been  declared  by  the 
Consolidated  Gas,  Electkic  Light  and  Poweb  Company  of 
Baltimore  on  the  common  stock. 

The  Globe  Tixegraph  &  Trust  Company  announces  a  quarterly 
dividend  of  3s.  per  sliare  on  the  preference  shares,  and  5s.  per 
share  net  on  the  oidii:ary  shares. 

An  extraordinary  meeting  of  the  British  Uralite  Company  (1908) 
will  be  held  at  8,  Old  Jewry,  E.C.,  on  Dec.  14,  to  pass  a  resolution 
appointing  Mr.  John  Cross  a  dn-ector. 

The  Canadian  General  Electric  Company  has  declared  a  divi- 
dend of  2  per  cent,  for  the  quarter  ending  Dec.  31,  on  the  common 
stock,   payable  to  shareholders  regist-ered  Dec.   15. 

The  S30  000  000  New  York  Edison  Company  first  lien  and  refund- 
ing mortgage  twenty-year  6^  per  cent,  bonds,  offered  in  Xew  York 
at   104^  and  interest,  was  immediately  over-subscribed. 

The  Eastern  Extension  Australasia  &  China  Telegraph  Com- 
pany. Ltd..  have  declared  an  interim  dividend  for  the  three  months 
ended  Sept.  30  of  5s.  per  share,  payable,  free  of  income  ta.\. 

The  directors  of  the  Yorkshire  (West  Riding)  Ekctric  Tramways 
Company  have  declared  a  final  dividend  of  3  per  cent.,  being  at  the 
rate  of  6  per  cent,  per  annum,  on  the  preference  shares,  for  the  half- 
year  ending  Dec.  31,  less  tax. 

The  Llanelly  and  District  Electric  Lighting  and  Traction 
Company  this  week  invited  public  subscription  for  £125  000  7^  per- 
cent, debenture  stock  at  94  per  cent.  The  issue  was  quickly  over- 
subscribed. 

The  net  revenue  of  the  United  Electric  Tramways  Company  of 
Caracas  for  the  year  ended  June  30  was  £20  585,  plus  £7  867  brought 
in.  The  directors  recommend  a  dividend  of  8  per  cent.,  less  tax, 
leaving  £14  852  to  be  carried  forward. 

Armstrong  Whitworth  Development  Comp.\ny  recommends  a 
dividend  at  6  per  cent,  per  annum,  less  ta.x,  on  the  preference  shares, 
making  6  per  cent,  for  the  year  :  £5  658  has  been  written  off  for  the 
formation  expenses:  £14  340  is  carried  forward. 

The  Chilian  Electric  Tramway  Coimpany  and  the  National 
Electric  Power  Company-  ha\-«  concluded  negotiations  for  amal- 
gamation. The  capital  of  the  new  company  will  be  £12  000  000,  of 
which  the  greater  portion  will  be  found  in  London. 

The  net  earnings  of  the  Victoria  Falls  k  Transvaal  Power 
Company,  including  those  of  the  Rand  Mines  Power  Supply  Com- 
pany, for  the  quarter  ended  Sept.  30,  amounted  to  £205  885.  before 
providing  for  taxation  in  South  Africa  and  the  United  Kingdom. 

The  report  of  New  Pegamoid  for  eleven  months  ended  Aug.  31, 
shows,  after  writing  off  reserve  account  and  amount  brought  for- 
ward, a  loss  of  £48  074,  largely  accounted  for  by  the  large  amount 
written  off  stock  and  forward  commitments  to  bring  these  to  present 
market  value. 

The  gross  receipts  of  th«  Manx  Electric  Railway  Company  for 
the  year  ended  Sept.  30  were  £63  708  and  expenditure  £44  726. 
leaving  £18  982.  plus  £1  390  brought  in.  It  is  proposed  to  pay  a 
preference  share  dividend  in  respect  of  the  year  ended  Sept.  30.  1916, 
on  Jan.  2  next,  carrying  forward  £916. 

The  meeting  of  the  holders  of  5^  per  cent,  first  mortgage  bonds 
of  the  Barcelona  Traction,  Light  &  Power  Company  was  held 
last  week  at  Winchester  House  to  consider  and  pass  resolutions 
increasing  the  interest  payable  on  these  bonds  to  6  per  cent.,  2  per 
cent,  of  such  interest  to  be  fixed,  and  the  balance  to  be  dependent 
upon  earnings. 

The  directors  of  the  Alby  United  Carbide  Factories  have  decided 
to  wind  up  the  company,  in  view  of  recent  developments  in  Norway 
and  the  breakdown  of  negotiations  in  regard  to  the  Odda  factory. 
The  proposal  "  that  the  company  be  wound  up  by  the  Court  "  will 
be  submitted  at  an  extraordinary  meeting,  to  be  held  at  Winchester 
House,  on  Dec.  22,  at  noon. 

The  profit  of  Vickers,  LTd.  ,  for  the  year  ending  Dec.  31.  1920. 
after  allowing  for  preference  dividends  for  the  year  (£395  985) 
amounted  to  £145  275.  which,  added  to  £846  354  brought  in.  leaves 
a  credit  balance  of  £991639.  which  will  be  carried  forward.  Nd 
dividend  is  recommended  on  the  ordinary  shares  in  view  of  necessity 
of  conserving  the  company's  resources. 

The  annual  meeting  of  Claud  Hamilton,  Ltd.  (incorporating 
Rennie  &  Prosser,  Ltd.),  was  held  in  Glasgow  on  Monday,  Mr. 
Alex.  J.  Fergusson,  presiding,  and  the  report,  which  was  given  in 
our  last  issue,  was  adopted.  At  the  extraordinary  meeting  held 
afterwards,  it  was  agreed  to  increase  the  share  capital  of  the  com- 
pany by  10  000  ordinary  shares  of  £1  each,  and  the  articles  of 
association  of  the  company  were  altered  to  permit  of  the  distribution 
of  bonus  shares. 

The  Newcastle-upon-Tyne  Electric  Supply  Company  offered  for 
subscription  this  week  £750  000  6  per  cent,  second  mortgage  deben- 
ture stock  at  £854  Pei'  cent.  The  issue  was  over-.subscribed. 
The  holders  of  second  mortgage  debenture  stock  approved  a  reso- 
lution last  week  modifying  their  rights.  The  main  provisions  were 
that  the  interest  payable  on  the  stock  should  be  increased  from 
5  per  cent,  to  6  per  cent.,  and  that  th«  authorised  amount  should  be 
increased   from   £500  000  to  £2  000  000. 

The  Stock  ExciuN'.e  Cojoiittee  have  granted  official  quotations 
to  50  000  £1,  fully  paid,  6^  per  cent.  A  cumulative  preference  shares 
of  the  General  Electric  Company:  65  025  £1,  fully  paid,  6  per  cent, 
cumulative  convertible  first  preference  shares  of  the  Lancashire 
Electric  Light  &  Power  Company,  and  £228  460  7^  per  cent,  deben- 
ture stock  of  the  North  Jletropolitan  Electric  Power  Suppjv  Com- 


pany, and  have  specially  allowed  dealings  in  310  000  £1,  fully  paid, 
vendor's  shares  of  the  Telephone  Manufacturing  Company  (1920). 

The  accounts  of  C.  A.  Vandervell  &  Company  for  the  year  ended 
March  31  show  a  loss  of  £251280.  Stocks  have  been  valued  hi 
the  balance-sheet  at  prices  prevailing  on  March  31.  The  questions 
of  excess  profits  tax  and  allowances  by  the  Government  on  war  plant 
and  buildings  are  not  yet  settled,  but  it  is  anticipated  they  will  be 
cleared  up  satisfactorily  to  tire  company  at  an  early  date.  The 
directors  have  withdrawn  £75  000  which  was  placed  to  reserve  la.st 
year,  and  have  also  absorbed  £140  498  brought  forward,  less  divi- 
dends paid  £22  500,  leaving  deficit  of  £58  281  to  he  carried  forward. 

The  report  of  the  Nalrobi  Electric  Power  &  Lighting  Company 
for  the  year  ended  Dec.  31  states  that  in  previous  yearly  accounts 
the  local  rupee  was  treated  as  the  equivalent  of  Is.  4d.  In  the 
accounts  now  submitted  it  is  translated  at  2s.  The  result,  however, 
of  treating  the  local  unit  as  having  a  value  of  2s.  instead  of  Is.  4d. 
is  an  increase  of  approximately  50  per  cent,  in  the  items  appear- 
ing on  both  sides  of  the  revenue  account,  which  must  be  borne  in 
mmd  on  attempting  any  comparison -with  the  figures  of  previous 
years.  The  net  profit  for  the  year  was  £3  889,  to  which  is  added 
£2  llis  brought  forward,  and  £220  being  E.P.D.  recovered,  making 
£6  222.  Dividends  have  been  paid  amounting  to  10  per  cent,  for 
the  year,  less  tax,  being  at  the  same  rate  as  in  previous  years. 

The  report  of  Cape  Electric  Tramways,  Ltd.,  for  the  year 
ended  June  30,  shows  a  profit  of  £81  724,  and,  after  providing 
for  debenture  interest,  redemption  of  debentures,  and  taking  into 
account  the  balance  brought  forward,  a  net  credit  balance  of  £60  046 
remains.  The  reserve  fund  has  been  credited  with  £18  000.  and 
the  directors  recommend  a  dividend  of  5  per  cent,  on  the  ordinary 
shares,  carrying  forward  £12  573.  Passenger  receipts  were  £397  124, 
as  against  £325  085.  Capital  expenditure  was  £70  620.  Aft«r  pro- 
tracted negotiations  the  Municipality  of  Cape  Town  at  last  came 
to  the  decision  not  to  proceed  with  their  proposal  for  the  acquisition 
of  the  company's  Cape  Town  system.  The  concession  will  therefore 
run  on  until  1925,  when  the  Council  can  again  exercise  the  right  of 
expropriation. 

The  profits  of  the  Cordoba  Light,  Power  &  Traction  Company 
for  the  year  to  March  31  was  £123  923,  less  interest  on  debenture 
.stock  and  promissory  notes,  &c..  leaving  £54  625.  plus  £60  016 
brought  forward,  making  £114  641.  Redemption  of  debenture  stock 
absorbs  £8  432,  leaving  £106  209.  Upon  approyal  of  a  scheme  by 
the  proprietors  and  by  the  Court,  the  sum  of  £69  300,  being  five 
and  a  half  years'  arrears  of  dividend  on  the  preference  shares,  less 
tax,  will  be  transferred  from  this  balance,  together  with  £6  300  net 
from  the  profits  of  the  half-year  to  Sept.  30,  1921,  being  current  divi- 
dend on  preference  shares"  for  that  period,  and  appropriated,  in 
accordance  with  the  scheme,  to  satisfaction  of  six  years'  dividend  on 
pi-eference  shares  to  the  latter  date.  This  will  leave  £36  908  available 
The  scheme  provides  further  for  the  transfer  of  £5  000  of  this 
amount  to  the  share  capital  redemption  fund. 

In  moving  the  adoption  of  the  report  and  accounts  at  the  annual 
meeting  of  the  Delagoa  Bay  Development  Corporation,  held  in 
London  last  week,  Mr.  H.  K.  Heyland,  chairman  of  the  company, 
said  that  £9  960  had  been  spent  dtiring  the  year  on  additional 
power-house  plant  in  order  to  cope  with  the  rapid  increase  in 
demand.  During  the  year  Mr.  W.  M.  Mordey  had  lieen  to  Lourengo 
Marques,  and.  after  prolonged  interviews  with  the  various  local 
authorities,  agreement  was  come  to  for  increase  of  passenger  fares 
on  the  tramways,  in  order  to  obtain  which  the  Corporation  had 
undertaken  the' construction  of  a  small  tramway  extension  and  to 
provide  more  rolling  stock.  Taking  the  corporation's  business  as 
a  whole,  the  revenue  now  being  received  from  every  source,  with 
the  exception  of  an  infinitesimal  amount,  was  all  on  a  sterling  basis.  ■ 

The  annual  meeting  of  the  British  Vacuum  Cleaner  Company 
was  held  in  London  last  week.  Mr.  H.  Cecil  Booth  (chairman  and 
managing  director)  presiding.  In  the  course  of  his  speech  the  chair- 
man said  that,  during  the  last  three  years  following  on  the  laying 
down  and  complete  equipment  of  their  machine-tool  and  engineering 
.shops,  the  company  had  made  further  developments  in  the  application 
of  their  system  to'various  industrial  uses,  particularly  with  reference 
to  the  pneumatic  removal^  of  ashes  and  flue  dust  from  boilers  in 
power-houses  and  factorie"s.  They  had  in  hand  contracts  for  the 
supply  and  erection  of  this  type  of  plant  for  Edinburgh  Corpora- 
tion, 'West  Bank  Power-statio'n,  Calcutta;  electricity  works,  Gossi, 
pore,  Calcutta ;  new  super  power  station  of  the  Paris  Union 
d'Electricitie,  Genevilliers ;  and  the  Corporation  electricity  works, 
Hereford.  An  abstract  of  the  accounts  appeared  in  our  issue  of 
Dec.  9. 

The  report  and  balance-sheet  of  the  Tees  Power  Station  Company 
to  Oct.  1.  iust  issued,  gives  the  expenditure  on  capital  account  to 
date  at  £996  932.  During  the  year  167  827  fully-paid  ordinary 
shares  have  been  allotted  to  the  Newcastle-upon-Tyne  Electric  Supply 
Company,  the  total  issued  and  paid-up  share  capital  being  now 
£437  57'7.  An  amount  of  £21 200  first  mortgage  debentures  has  been 
redeemed  during  the  year  out  of  the  sinking  fund  provided  under 
the  terms  of  the  debentm-e  trust  deed.  Sections  of  the  power-station 
plant  have  been  in  operation  intermittently  throughout  the  ye-ar. 
Subject  to  certain  adjustments  which  have  still  to  be  made,  and  to 
satisfactory  tests  being  obtained,  it  is  anticipated  that  the  whole 
of  the  plant  will  be  available  for  commercial  use  early  next  year.. 
The  amount  received  during  the  year  from  the  Newcastle  company, 
representing  6  per  cent,  on  the  company's  paid-up  share  capital, 
was  £20  977,  and  adding  the  balance  brought  forward  from  last 
year.  £306,  there  is  available  the  sum  of  £21  283.  of  wliich  £20  800 
will  be  appropriated  in  payment  of  a  dividend  of  4J  per  cent,  on  the 
paid-up  share  capital,  and  £500  will  be  carried  forward. 
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COMMERCIAL    INTELLIGENCE. 

The   following  information  is  taken  from  -printed  reports,   but  we 
cannot  be  responsible  for  any  errors  that  may  occur. 

London  Gazette. 

Partnership  Dissolved. 

ASHWORTH,  Hany,  and  ASHWORTH,  George,  electrical 
engineers,  17,  Jlay^-ille-road,  Brierfield.  and  33.  Garrick-street, 
Nelson,  co  Lancaster,  under  the  style  of  H.  &  G.  Ashworth,  by 
nnitual  consent  as  from  Oct.  22.  1921.  Debts  received  and  paid 
I.y  II.   Ashwortli. 

Bankruptcy  Information. 

FOWLER,  A.  Vaughan,  "  Seacliffe,"  Fitzroy-avenue,  Kingsgate, 
electrical  engineer.  Receiving  order,  Dec.  10.  Creditor's 
petition. 

WILLIAMS,  .lohn  Glynn,  4,  Blaennant-street,  Duffryn,  Cymmer, 
Port  Talbot,  electrical  engineer.  First  meeting,  Dec.  21, 
11  a.m..  Official  Receiver's  Offices,  Government-buildings,  St. 
^larv's-street.  Swansea.  Public  examination.  Jan.  17.  10.45  a.m.. 
Town  Hall,  Neath. 

Notice  of  Dividend. 

CARR.  Horace  Edgar.  Carlisle-street,  Gook.  co.  York,  electrical 
engineer.  Amount  per  £,  5s.  5Jd.,  first  and  final,  payable 
Dec.  15,  Carlisle-chambers,  Goole. 

Liquidator's  Notice. 

ILFORD  DRY  BATTERY  COMPANY,  LTD.  (in  voluntary  liqui- 
dation). Meeting  of  creditors  at  2.  Guildhall-chambers.  31-4, 
Basinghall-street,  London.  E.G.  2.  Monday,  Dec.  19,  1921,  at 
3  p.m.  Particulars  of  claims,  by  Jan.  31,  to  G.  W.  Roberts. 
Incorporated  Accountant,  2,  Guildhall-chambers,  31-4,  Basing- 
hall-.street.  London,  E.C.  2,  the  liquidator. 


Mortgages    and  Charges  on  Limited  Companies. 

[Note. — The  Companies  Act  of  1908  provides  that  every  Mort- 
gage or  Charge,  as  described  therein,  created  by  a  Company  after 
the  commencement  of  the  Act,  shall  be  registered  within  21  days 
after  its  creation,  otherwise  it  shall  be  void  against  the  liquidator 
and  any  creditor.  The  Act  also  provides  that  every  Company 
shall,  in  making  its  annual  Summary  under  the  Companies  Act, 
specify  the  total  amount  of  debt  due  from  the  Company  in  respect 
of  all  Mortgages  or  Charges  which  would,  if  created  after  the 
commencement  of  the  Act,  require  registration.  The  following 
Mortgages  and  Charges  have  been  so  registered.  In  each  case  the 
total  debt  prior  to  the  present  creation,  as  specified  in  the  last 
available  Annual  Summary,  is  also  given — marked  with  an  * — 
followed  by  the  date  of  the  Summary,  but  such  total  may  have  been 
reduced  since  such  date.] 

A.  &  A.  ELECTRICAL  COMPANY.  LTD.  (late  Nardello  &  Agazar, 
Ltd.),  London.  E.C.     Registered  Nov.  16.  £9  100  (not  ex.)  deb., 
to  London   Countv  Westminster  &   Parr's   Bank.   Ltd.  :  general 
charge.     *Nil.     Jan.  14,  1921. 
A.  G.  E.  ELECTRIC  :\rOTORS,  LTD.  (late  East  Anglian  Engineer- 
ing    Companv,     Ltd.).     Stowmaiket.       Registered     Nov.     23. 
£18 000  debs. ":  general  charge.     'Nil.     July  17,  1920. 
ADELAIDE  ELECTRIC  SUPPLY  COMPANY.  LTD..  London, 
E.C.        Registered    Nov.    15,    acknowledgment    of    indebtedness 
(supplemental  to  trust  deed  registered  June  14.  1818).  securing 
£350  000:  charged  on  such  part  of  the  company's  undertaking  in 
Adelaide  as  is  referred  to  in  the  trust  deed.     *,C197  255.     Feb.  2, 
1921. 
ARMATURE    REPAIRING    &    SUPPLY    COMPANY,    LTD., 
Swansea.     Registered  Nov.  29.     £2  000  and  £200  debs.  :  general 
ch.irge.     'Nil.     Dec.  14.  1920. 
BEDALE    &    DISTRICT    ELECTRIC    SOPPLY    COMPANY, 
LTD.     Registered    Nov.    16.    £600   deb.,    to   Sir   W.    C.    Gray. 
Thorpe  Perrow^ ;  general  charge  ;  also  registered  Nov.  16,  mort.  by 
way  of  further  .security  for  £1  500  secured   bv   deb.   registered 
Jan.    23.    1920.   and    above-mentioned   £600:   charged    on   power 
house  and  other  buildings  at  Bedale.     *Nil.     Oct.  1,  1921. 
BOURNE  END  &  DISTRICT  ELECTRICITY  CORPORATION. 
L'lt).     Reg'istered  Nov.  23.     £200  debs,  part  of  £20000 :  charged 
on  land  at  Bourne  End,  also  general  charge. 
CAMBRIDGE  ELECTRIC  SUPPLY   COMPANY,   LTD.     Regis- 
tered Dec.  1.     .£3  000  debs.,  present  issue  £2  450;  general  charge. 
-£53  000.     March  21.  1921. 
CONNER  MAGNETO  &  IGNITION,  LTD.,  London,  E.C.     Regis- 
tered  Nov.   25.     £100  000  deb.,   to  General   Electric  Company. 
Ltd.,  Kingsway,  W.C.  ;  general  charge.     *Nil.     June  11,  1920. 
COX-CAVENDISH     ELECTRICAL     COMPANY,     LTD.     (late 
Cavendish  Electrical  Company,  Ltd.),  London,  W.     Registered 
Dec.    2.     .£6  000   debs. .    present    issue   £2 150 ;    general    charge. 
♦£15  000.     Sept.  21,  1921. 
FALK  STADELMANN  &  COMPANY.  LTD.,  London.  E.C,  gas, 
&c.,  fittings  manufacturers.     Registered  Nov.  14,  charge  bv  way 
of  collateral  security  for  £100  000  (supplemental  to  mort.  and 
charge  registered  Aug.  12,  1921),  to  North  British  &  Mercantile 


Insurance  Company,  Ltd.,  Threadneedle-street,  E.C.  :  charged 
on  land  at  Wandsworth.     *Nil.     Jan.  5,  1921. 

HONG  KONG  TRAMWAY  COMPANY,  LTD.  (late  Electric 
Traction  Company  of  Hong  Kong,  Ltd.).  London.  E.C. 
Registered  July  25,  charge  created  outside  the  United  Kingdom 
(supplemcMital  to  charge  registered  Au".  6,  1919.  securing 
S700  000),  to  Ilong  Kong  &  Shanghai  Banking  Corporation, 
Hong  Kong:  charged  on  various  parcels  of  ground,  including 
rights,  powers.  &c.  *.S700  000  (£110  833  6s.  8d.  at  exchange 
3s.  2d.  per  dollar).     April  27,  1921. 

LANCASHIRE  ELECTRIC  LIGHT  &  PO'WER  COMPANY, 
LTD.  (late  Lancashire  Power  Construction  Companv.  Ltd.), 
Manchester.  Registered  Nov.  9,  trust  deed  dated  Oct."  20,  1921 
(supplemental  to  trust  deed  registered  May  12.  1911),  securing 
£700  000  prior  lien  deb.  stock  ;  charged  on  property  as  charged 
by  principal  tru.sl  deed  :  also  registered  Nov.  9,  trust  deed  dated 
Oct.  20.  1921  (supplemental  to  trust  deed  registered  Dec.  10, 
1908),  inrre.isiiig  rate  of  interest  payable  on  £150  000  first  deb. 
stock  :  chariifd  on  propertv  as  charged  bv  principal  trust  deed. 
*£285  000.     Julv  7.  1921. 

OSWESTRY  ELECTRIC  LIGHTING  &  POWER  COMPANY, 
LTD.  Registered  Dec.  2  (by  order  on  terms).  £1  500  deb.  dated 
Sept.  27.  1921.  to  London  County  Westminster  &  Parr's  Bank, 
Ltd.  :  general  charge.  *£1  800.  overdraft  at  London  County 
Westminster  &  Parr's  Bank.  Ltd..  not  to  exceed  £1  500.  secured 
bv  deb.  £788  15s.  7d.     Oct.  25.  1921. 

SENtlNEL  INSTRUMENT  COMPANY.  LTD.  (late  Sentinel 
Company.  Ltd.).  Newcastle-on-Tyne.  electricians,  &c.  Regis- 
tered Dec.  2.  Mort.  securing  £2  500  and  further  adv.inces.  to 
Newcastle-upon-Tvne  Permanent  Building  Societv.  *£2  600. 
Jlav  24.  1921. 

.SEVENOAKS  &  DISTRICT  ELECTRICITY  COMPANY,  LTD. 
Reg.  Nov.  10.  £15  000  debs,  (filed  under  Sec.  93  (3)  of  the  Com- 
panies (Consolidation)  Act.  1908),  present  issue  £100:  general 
charge.     *£7  520.     Oct.  13.  1921. 

WINSCOMBE  ELECTRIC  LTGHJ  &  POWER  COMPANY, 
LTD.  Registered  Nov.  15.  £250  debs,  balance  of  £4  000 : 
general  charge.     *£3  750.     Sept.  7.  1921. 

Satisfactions. 

A.  &  A.  ELECTRICAL  COMPANY.  LTD.  (late  Nardello  & 
Agazar.  Ltd.).  London.  E.C.  Satisfaction  registered  Nov.  15. 
£250.  registered  Nov.  11.  1913. 

BEDALE  &  DISTRICT  ELECTRIC  SUPPLY  COMPANY.  LTD. 
Satisfaction  registerd  Nov.  16.  mort.  bv  wav  of  further  security 
for  £1  500.  registered  Jan.  23.  1920. 

EAST  ANGLIAN  ELECTRICITY.  LTD.  (late  Suffolk  Electricity 
Supplv  Company.  Ltd.).  Stowmarket.  Satisfaction  registered 
Nov.  23.  £1  000.' registered  Aug.  28,  1916. 

ELECTRIC  MOTORS  (SOT'TH  WALES),  LTD..  Cardiff.  Satis- 
faction registered  Nov.  22.  £5  000  (not  ex.),  registered  Nov.  2. 
1920. 

SPLITDORF  ELECTRICAL  COMPANY  OF  LONDON,  LTD.. 
London,  W.  Satisfaction  registered  Nov.  15,  £5  000,  balance  of 
amount  registered  Oct.  11,  1919. 


Receivership. 

ILFORD  DRY  BATTERY  COMPANY.  LTD.  G.  W.  Roberts,  ot 
2,  Guildhall-chambers,  31-4.  Basinghall-street,  E.C,  appointed 
receiver  on  Nov.  29.  under  powers  contained  in  instrunient  dated 
Feb.  2,  1921. 

Bankruptcy  Proceedings. 

SMITH,  J.,  &  SON.  electrical  engineers,  1.  Central-street,  E.C. 
The  first  meeting  of  the  creditors  was  held  last  week  at  the 
London  Bankruptcy  Court.  The  receiving  order  was  made  on 
Nov.  24  nn  the  petition  of  the  Sloan  Electrical  Company.  Ltd. 
Debtor  had  ststed  that  in  March.  1919.  he  took  premises  at  the 
above  address,  and  traded  as  an  electrical  engineer  under  the 
style  of  J.  Smith  &  Son.  His  capital  at  the  start  was  £70,  and 
for  the  first  year  the  business  about  paid  its  way.  but  the  recent 
trouble  in  the  coal  and  engineering  industries  practically  put  an 
end  to  his  trade,  and  he  had  been  unable  to  recover  himself. 
The  liabilities  were  estimated  at  £300.  and  there  were  no  as.sets. 
The  case  was  left  in  the  hands  of  the  Official  Receiver  for 
administration  in  bankruptcy. 

PRIVATE    MEETING. 

[Inctiifion  under  this  heading  does  not  necessarily  imply  failure. 

Many   private    meetings   are    called  merely  for    the   purpose   of    the 

debtor  consulting  his  creditors  as  to  his.position  when  he  may  not 

be  insolvent.] 

HUNT,  H.  (trading  as  H.  Hunt  &  Company),  6,  Cooper-street, 
Bury,  Lanes,  electrical  engineers.  A  meeting  of  creditors  was 
held  recently,  when  it  was  reported  that  liabilities  amounted 
to  £496,  all  due  to  unsecured  creditors,  while  as.sets  were  esti- 

■■  mated  at  £203.  Debtor  was  formerly  in  partnership,  but  this 
partner  had  now  gone  away.  Debtor  has  drawn  small  sums 
from  the  business,  and  his  books  of  account  have  not  been  very 
well  kept.  He  was  anxious  to  continue  the  business,  however, 
and  was  of  the  opinion  that  if  he  was  allowed  to  do  this,  the 
business  would  show  a  fair  profit.  The  meeting  was  eventually 
adjourned  with  a  view  to  the  debtor  bringing  forward  the 
offer  of  composition  suitably  guaranteed. 
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New    Companies. 

The  following  list  is  compiled  from  information  supplied  bv 
Messrs.  Jordan  &  Sons.  Ltd.,  company  registration  agents,  116-118, 
Chancer\'-lane,  London,  W.C.  2. 

Advance  Lamp  Company,  Ltd.  (177  868),  10,  Eoekerhall-alley, 
Dale-street,  Liverpool.  Registered  Nov.  17.  Designers,  manu- 
facturers, and  dealers  in  electric  lamps.  Nominal  capital,  £1  000,  in 
1  000  shares  of  £1  each.  Directors  ;  W.  Sutton  and  H.  W.  Sutton. 
Qualification  of  directors,  £25.     Private  company. 

All  British  Signal  Company,  Ltd.  (2  039f),  85,  London  Wall. 
E.C.  2.  Registered  Dec.  1.  Incorporated  in  the  Dominion  of 
Canada  1921.  To  acquire  the  sole  benefit  for  mercantile  purpofces 
in  Great  Britain  and  elsewhere  of  certain  invention  and  improve- 
ments for  submarine  signalling,  made  or  to  be  made  by  John 
Gardner,  and  to  carry  on  the  business  of  mechanical  engineers, 
manufacturers  of  submarine  signalling,  and  other  apparatus  consti- 
tuting aids  to  navigation.  Nominal  capital,  £80  000.  in  320  000 
shares  of  5s.  each.  Names  of  persons  authorised  to  accept  service  : 
W.  A.  Andoe,  F.  L.  Roundebush,  E.  Heaton.     Private  company. 

Anti-Dazlo  Lens,  Jjtd.  (178  025),  45,  Jewin-street,  E.C.  1. 
Registered  Nov.  25.  To  acquire  any  invention  in  relation  to  the 
production  and  distribution  of  any  motor,  motor  cycles,  nr  other 
lamps  or  lighting  apparatus,  and  turn  same  to  account.  Nominal 
capital.  £2  000,  in  2  000  ordinary  shares  of  £1  each.  Directors. 
F.  A.  Slaughter  and  H.  Salsbury.     Private  company. 

H.  Areowsmith  &  Company,  Ltd.  (178  034).  260a.  Deansgate. 
.Manchester.  Registered  Nov.  25.  Manufacturers  of  electrical  goods, 
switches,  adaptors,  &c.  Nominal  capital,  £2  OOO,  in  2  000  shares  of 
£1  each.  Directors,  Henry  Arrowsmith  and  Harry  Arrowsmith. 
Qualification  of  directors,  £100.     Private  company. 

C.pLTON  L.«ip  Company,  Ltd.  (177827).  58a.  Pall  ^H\\.  S.W. 
Registered  Nov.  15.  1921.  Vendors,  manufacturers,  and  purchasers 
of  electrical  lamps  and  fittings.  Nominal  capital.  £500.  in  500  shares 
of  £1  each.  Directors  :  G,  A.  Sawyer  and  A.  B.  P.  Roberts. 
Qualification  of  directors,  50  shares. 

Davis,  Hudson,  &  Company,  Ltd.  (177  588),  178,  Victoria-road, 
Aston  Manor.  Birmingham.  Registered  Nov.  1.  To  acquire  and 
carry  on  business  of  patentees,  manufacturers,  and  electrical  engin- 
eers. Nominal  capital,  £1  000,  in  £1  shares.  Directors  :  F.  R. 
Hudson  and  Mrs.  Louise  Davis.     Private  company. 

Delstar  Engineering  Company,  Ltd.  (177  810),  100,  Wood- 
house-street,  Leeds.  Registered  Nov.  14,  1921,  Mechanical  and 
electrical  engineers.  Nominal  capital,  £1  000.  in  1  000  shares  of  £1* 
each.  Directors  :  A.  Blair  and  H.  Creighton.  Qualification  of 
directors,  one  share. 

Lester,  Ballantyne  &  Co.mpany,  Ltd.  (177  579).  9,  Rathgar-road. 
Loughborooigh  Junction,  S.W.  9.  Registered  Oct.  31.  Mechanical, 
electrical,  automobile  and  general  engineers.  Nominal  capital, 
£1  000,  in  £1  shares.  Directors  :  L.  J.  Lester,  J.  Ballantyne,  A. 
Collier,  A.  Smith  and  S.  Osborne.     Private  company. 

Morgans  (BrainNGHAM)  Electric  Motors,  Ltd.  (177  753);  20, 
Regent's-place,  Birmingham.  Registered  Nov.  10.  Electrical 
engineers,  motor  and  mechanical  engineres.  Nominal  capital,  £3  000, 
in  3  000  shares  of  £1  each.  Directors  :  T.  J.  Bowater,  S.  C,  Brutou 
and  S,  B,  Morgan.  Qualification  of  directors,  100  shares.  Private 
company. 

Oerlikon.  Ltd.  (177  580),  Oswaldestre  House.  Norfolk-etreet , 
Strand,  W.C,  Registered  Oct.  31.  Electrical,  hydraulic,  mechani- 
cal and  general  engineers.  Nominal  capital,  £40  000,  in  £1000 
shares.  Directors  :  S.  D.  Schindler  and  M.  W,  Schindler,  Public 
company. 

A.  Rank  &  Son.  Ltd.  (177  968),  8.  10.  12.  Bedford-street,  Nor- 
wich, Registered  Nov.  23.  Electrical  and  general  engineers,  &c. 
Nominal  capital,  £10  000,  in  10  000  shares  of  £1  each.  Directors  : 
A.  Rank  and  A.  R.  Rank,  Qualification  of  directors,  £100,  Private 
company, 

Paterson  Booth  &  Company,  Ltd,  (178156),  2,  Quayside,  New- 
c,astle-on-Tyne,  Registered  Dec.  1.  Consulting  engineer's.  Nominal 
I  apital,  £500,  in  500  shares  of  £1  each.  Directors,  J.  M.  Paterson, 
R,  J.  Thompson  (Junior),  W.  Booth  and  G.  Chambers.  Qualification 
of  directors,  £10.     Private  company. 

Pe.^rn,  Greg  &  Armstrong,  Ltd.  (177  7801.  12,  Hewitt-street. 
Knott  Mill,  Manchester.  Registered  Nov.  11,  1921,  Electrical, 
mechanical,  &c.,  engineers.  Capital,  £6  000,  in  3000  preference 
shares  and  3  000  ordinary  shares  of  £1  each.  Directors  :  J,  A. 
Pearn,  R.  L,  Greg,  and  G.  S.  Armstrong.  Qualification  of 
directors,   300  shares.     Remuneration   of   directors,   £400. 

Premier  AccnruLATOR  Co.mpany  (1921)  Ltd.  (178  158).  Regis- 
tered Dec.  1.  Accumulator  manufacturers.  Nominal  capital. 
£40  000,  in  40  000  ordinary  shares  of  £1  each.  Directors,  H, 
Stephens,  Southwood,  St.  tieorge's-avenue,  Northampton:  G.  A. 
Sohanschieff  and  F.  C.  Vine.  QuaHfication  of  directors,  £100. 
Private  company. 

Symondsbitry"  Electric  Lighting  Company,  Ltd.  (177  885), 
Symondsbury,  Bridport.  Dor.set.  Registered  Nov.  17.  To  prov^e 
electric  light  and  power  in  the  parish  of  Syniondsburv,  Bridport. 
Nominal  capital,  £2  000,  in  400  shares  of  £5  each.  Directors  •  The 
Rev,  C.  F.  L.  Sweet.  T.  A.  Walker,  and  E,  J.  Domville,  Qualifica- 
tion of  directors,  £100. 

Talbot  &  Lobley,  Ltd.  (177  413),  57.  Victoria-street,  West- 
minster, S.W.  Registered  Oct.  21..  Consulting  electrical  and 
mechanical  engineers.  Nominal  capital.  £3  000,  in  £1  shares. 
Directors  :  H.  J.  Talbot  and  H.  D.  Loblev.     Private  companv. 


Temple  Cox  Research  Company,  Ltd.  (177  757),  Dacie  House, 
Dean  Farrow-street,  Victoria-street,  S.W.  1.  Registered  Nov.  10. 
To  carry  on  research  work,  the  development  of  patents  and  inven- 
tions in  the  United  Kingdom  and  elsewhere.  Nominal  capital, 
£20  000,  in  20  000  shares  of  £1  each.  Directors  :  R.  Temple,  E.  R. 
Jones  and   P.   Cox.     Qualification  of  directors,  one  share.     Private 

(178  020) ,  Royal  London-buildings.  196, 
Deansgate,  Manchester.  Registered  Nov,  24,  Consulting  engineers, 
&c.  Nominal  capital,  £2  000,  in  200  ordinary  shares  and  1  800 
preference  shares  of  £1  each.  Directors  :  JL  W.  Travers  and  F.  W. 
Clark. 

SciNTiLLATiNGSiGN  COMPANY,  Ltd.  (177  642).  Registered  Nov.  3. 
Exhibitors  of  electrical  and  other  advertising  signs.  Nominal 
capital,  £4  200,  in  4  000  "A"  shares  of  £1  each,  a^id  4  000  -  B  " 
shares  of  Is.  each.  Directors  :  E.  C.  Elsmore  ("  Aven."  Meadway, 
N.W.),  H.  S.  Coleman  and  W.  H.  Rawling.     Private  company. 


Catalogues,  Price  Lists,  &c. 

The  A.  &  F.  Electrical  Company  have  issued  a  new  price  list  of 
their  two  and  three  phase  motors. 

A  new  catalogue  has  just  been  issued  by  R.  O'Brien  &  Company 
of  tlieir  "  LvNA  "  glassware  reflectors,  hemispheres,  howls,  &c. 

J.  &  E.  J.  DtTGDiLL  &  Company  have  sent  us  a  large  postcard  illus- 
trating a  hundred  or  more  of  their  movable  self-sustaining, 
focussing  fittings. 

Gent  &  Comp.\ny  has  issued  Folder  57.  describing  their  ''Tan- 
gent "  electric  motor  syrens.  A  useful  table  is  given,  containing 
specifications,  code  words,  and  prices. 

An  illustrated  booklet  has  been  issued  by  Bell's  United  Asbestos 
CojiPANY  giving  brief  particulars  of  some  of  their  insulating  and 
fire-resisting  materials  for  electrical  purposes. 

''Edisw.\n"  silk  sihdes  of  every  shape,  size,  and  design,  and 
to  suit  all  kinds  of  electric  lighting  are  illustrated  and_  described 
in  an  artistic  booklet  (List  No.  S.S.  242),  issued  by  the  Edison  Swan 
Electric  Company. 

Publication  No.  1  218.  i.ssued  by  M.\rshall.  Sons  &  Company,  of 
Gainsborough,  deals  with  types"  "  SV,"  "  SVE,"  and  "  SVM  " 
of  their  vertical  oil  engines.  'The  '"SVE"  series  is  specially  recotji- 
mended  for  electric  light  and  power  installations. 

A  four-page  leaflet  (No.  333).  illustrating  the  plant  at  the  new 
electric  power  station  open  at  Whitebirk.  Blackburn,  on  Oct.  21, 
by  the  Earl  of  Derby,  has  been  issued  by  the  English  Electric 
Company',   who  constructed  and  equipped   the  station. 

The  Walsall  Electrical  Company  have  issued  a  leaflet  giving 
new  prices  for  their  battery  switchboards.  These  prices  not  only 
take  into  account  reductions  in  w-ages  and  bonuses,  but  have  been 
further  reduced  in  'an  endeavour  to  stimulate  business. 

Leaflet  No.  2  624  has  been  received,  containing  particulars  of  the 
new  improved  type  of  Bettington  Boiler  for  use  with  pulverised 
fuel,  colloidal  fuel,  or  oil  or  gas  firing,  manufactured  by  the  Fraser 
&:  Chalmers  Engineering  Works,  Erith,  of  which  the  General 
Electric  Company  are  the  proprietors. 

The  A.C.E.C.  (Ateliers  de  Constructions  Elettriques  de  Charleroi) 
has  just  issued  a  new  illustrated  pamphlet  describing  the  special 
type  of  pump  and  motor  which  the  firm  manufacture.  "The  pamphlet 
contains  an  excellent  photograph  of  the  new  Cliarleroi  works  taken 
from  the  air. 

The  Globe  Engineering  Company,  of  Bi-ighouse,  Yorkshire,  have 
issued  an  illustrated  leaflet  giving  dimensions  and  prices  of  theii' 
Protected  Type  direct-current  motors  and  dynamos.  These  are 
shunt  or  series  wound,  continuously  rated,  and  interpoles  are  fitted 
when  required. 

J.  B.  RuDKiN,  the  representative  for  Great  Britain  of  Sprecher 
&  ScHUH  CoMP.\NY.  electrical  apparatus  manufacturers,  of  Aarau, 
Switzerland,  has  sent  us  List  No.  1.  containing  full  details  and 
prices  of  knife  switches  manufactured  by  the  firm.  Further  sections 
of  the  lists,  comprising  the  whole  range  of  the  Company's 
manufacturers,  are  in  preparation  and  will  be  issued  shortly. 

The  rolling  drum  t_vpe  rotary  air  compressor,  manufactured  by 
Reavell  &  CoMP.^NY,  of  Ipswich.  is  the  subject  of  Pamphlet  No,  100 
issued  by  the  firm.  The  rolling  drum,  it  is  claimed,  enables  these 
maehines  to  I'un  at  higher  speeds  than  any  other  bladed  rotary  com- 
pressors, without  the  rubbing  and  friction  usually  experienced.  The 
machines  are  also  supplied  as  vacuum  pumps,  and  for  priming 
centrifugal  water  pumps,  exhausters,  &c. 

The  Mitchell  Conveyor  &  Transporter  Company  have  sent  us 
an  illustrated  brochure  dealing  with  some  post-war  locomotive  coal- 
ing and  ash  handling  plants,  erected  by  them  for  British  railway 
companies.  They  also  have  in  hand  a  series  of  similar  booklets, 
each  dealing  W'ith  a  separate  section  of  economical  handling  devices 
which  they  have  de-signed  and  erected  for  various  power  stations, 
blast  f\n-naces.  breweries,  coke  ovens,  gasworks,  paper  mills,  &c. 

The  British  Lighting  &  Ignition  Company  have  issued  new 
price  lists  (Nns.  104,  106,  108,  and  109)  of  spare  parts  for  types 
Z.A.  4  and  Z.U.  4  and  5  magnetos.  The  firm  announce  that  they 
are  now  in  a  position  to  supply  spare  parts  for  all  their  own  types 
of  magnetos,  and  also  for  Bosch  magnetos,  both  for  old  and  new 
types.  Repairs  to  any  make  of  magneto  and  lighting  and  starting 
equipment  are  undertaken,  either  at  the  company's  depot  in 
Tottenham  Court-road,  London.  W. .  or  at  the  works  at  Aston, 
Birmingham. 
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Patent  Record. 

SPECIFICATIONS    PUBLISHED. 

Tht  IMomng  abttraet  from  some  ot  the  tpecificatiom  retenUy  published  have 
been  tpenaily  compiled  by  Messrs.  MEwniiuN,  Kllis  &  Co.,  Chartered  Patent 
Ai/entt,  70  and  7i,  Chaneery-lane.  London,  W.C. 

Couplets  SpEciriciTioNS. 
141  733  Merhitt.  M.  M.     Electrolytic  apparatus.     (15M/19.) 
143  248  Soc.     Valenduco    Fh8:res    et    Dubois.      Electric   reading    lamps. 

(30/5/14.) 
143  2R2  Westers  ELECTBir  Co.,  Ltd.     Thermionic  devices.     (1/11/16.) 

143  532  HiBicHT.   F.    P.     Storage   .ind   si;pply  of  electrical   energy  by   an 

electro-chemical  process.     (17/5 '19.) 

144  719  Pechkihsz.    E.     JIanufacturo  of  metallic  diaphragms   of   electro- 

Ivtic  cFlIs.     (12 '6 '19.) 

145  512  Biro.   A.     Electric  power  generating  sets.     (3/2/19.) 

146  935  Has?.*     Llotd     Werke     Akt-Ges.      Electrically     operated     motor 

vehicles.     (8 '7  19.) 

147  433  Ges.   FrR     Drahtlose    Telegraphie.     Means   for  maintaining  con- 

stant the  speed  of  an  electric  motor.     (9 '2/16.) 
147  440  Ges     rtm     Drahtlose     Telegraphie.      Arrangement     for    locating 

underground  of  hidden  electrical  conductors.     (23/11/17.) 
147  444  Ges.    rfR    Drahtlose    Telegraphie.    Electrical    frequency    multi- 
pliers.    (26/10/18.) 
14S  918  Fehler.   O.    Electric  advertising  signs.     (6/6/18.) 
153  573  Metropolitax-Vicf.ers  Electrical  Co.,  Ltd.    Interrupting  devices 

for  electric  circuits,     (6/11/19.) 
153899  Graf.  F.     Electrically  heated  ovens.     (11/11/19.) 
160  430  Forest.    L.    de.     Electrical    sign.alling    by    means    of    alternating 

currents.     (13/3/20.) 
167  503  Scholfield.     Means  for  connecting  the  ends  of  electric  or  other 

cables  or  the  like.     (14/5/20.) 
167  799  Marks.  E.  C    R.   (Landers.  Frarv  &  Clark).     Circuit  breakers  for 

electrically  heated  devices.     (23 '2/20.) 
167  .=21  PoDcHAis.   A.     Electric   accumulators.     (8/5/20.1 
167  832  Watkixson.   J..   Fraxcis.   N.    C,   &  Quesxell.   A.   E.     Resistance 

switches     for     controllins:     the     intensity     of     electric     currents. 

(13'5'20.)     (Co'Hiafe  Application  13  279/20.) 
167  840  British    Tuoy  sox-HorsTov    Co.,    Ltd.     (General    Electric    Co.). 

Electric   switches.     (15/5 '20.) 
107  841  Bevis,    H..    tc    Perelli-Geseral    Cable    Works,    Ltd.     Electric 

cables.     (5/2 '21.) 
167  846  Retrolle  &  Co..  Ltd..  A  .  &  Lessox,  B.  H.    Electric  switches  or 

circuit  breakers.     (17 '5/20.) 
167  860  Lofts.   G.   H.     Electrically  heated   appliances.     (19 '5 '20.) 
167  873  I.EDwrsKA.   J.     Dunlex  electric  welding   machines.     (20/5 '20.) 
167  890  British     Thomson-Hohstox     Co..    Ltd.    (General    Electric     Co.). 

Electric  meters.     (31/5/20.) 
167  893  Barrow.  F.  T..  &  Dayley.  L.  A.     Electric  battery  adapted  to  be 

worn   on   the  wrist.     (1/6/20.) 
167  907  British  Thomsox-Hol'stox  Co..   Ltd..  &  TouxG,  A.   P.     Electric 

meters,   particularly  of  the  mercury  motor  type.     (7/6/20.) 
167  916  SchroedE".    G.     F.lectvic   transformers.     (12/8/20.) 
167  932  Thomas.    H.    J.    S.     Electrical    contacts    of    the    plug    and    socket 

type.     (22/6/20.) 
167  939  Mono.   A.   L.    (International  Precipitation   Co..  Inc.).     Apparatus 

for  electrical  treatment  of  gases.     (29/6/20.) 
167  9.57  British   Thomson-Houstox   Co.,   Ltd.,   &   Hall,   V.    E.    Electric 

controlling  devices.     (28/6/20.) 

167  969  SiEMEXs  Bros.  &  Co..  Ltd..   Petithoby.  E.   A..  &  Collyer.  J.  E. 

Telephone  or  other  call   indicators.     (27/8/20.) 

168  001  Davis,  A..   HuDSoi.  F.  R.     Electric  switches,  ceiling  roses,  plug 

and    socket    couplings,    closures    for    junction    boxes,    and    other 
analogous  devices.     (6/1 '21.) 
168018  Cornelius.      C.      E.       Electric      rotating     furnaces.        (13/4/20.) 
(Divided  Application  on  148  167.) 


APPLICATIONS  FOR  PATENTS 
July  7.  1921. 

Marsdex      Electro-mechanical  rope  safety  grip  for  hoists.  &c. 

Richter.     Safety    devices    for    preventing    over-heating    of   electric 
flat-irons.  &c. 

Chloride  Electrical  Storage  Co    &  Deas.     Accumulators. 

SvMPER.     Strip  for  holdine  electric  lamp  holders  in  position. 

Ioraxic    Electric    Co.     (Cutler-Hammer    Mfg.     Co.).     Motor  con- 
trollers. 

Berry.     Electrically  heated  ovens. 

Berry.     Electric  radiators. 

Fraxcis.     Time-switching  devices. 

July  8,  1921. 

GoLDPARB.     Device  for  indicating  interruptions  in  electric  circuit. 

Record.     Instruments  for  measurement  of  electrical  resistances. 

^fILLER.     Telephone  receivers  operated  bv  heat. 

Hearx.     Lanterns  and  casings  for  electric  and  other  lamps. 

Woodford.     Automatic   reloy-operated  starters  for  remote  control 
of  motors. 

Segal.     Asynchronous   motors. 

BoTTAU.     Device  for  indicating  interruptions  in  electric  circuits. 


18  458 
18  464 
18  466 

18  474 
18  475 
18  483 


1R541 
18  .562 
18  575 

18  578 
18  584 
18  589 
18  601 


18  605 
18  633 
18  661 

18  677 
18  701 
18  710 


18  753 
18  7S5 
18  768 
18  772 
18  811 
18  818 
18  8'23 


Patents,     Ltd.).    Electric     power- 


DixiN.     Accumulators 

Mellersh-Jacksox     (Newlnnds 
transmission   apparatus. 

July  9.  1921. 

Graixce  i-  HURLE.     Switches. 

Steven.     Electric  controllers  for  a.c.  motors. 

Brown.     Electric  trans  nission  or  reproduction  of  sound. 
July  11,  1921. 

Blenheim.     Contacts  or  switches. 

Wood,  Joxes  &  Lawtox.     Electro-magnets. 

Lambert.     High  tension  cable  connections  for  internal  combustion 
engines. 

CnitBouLD.     Making   bath    for   electrolytic   deposition    of   copper. 

Eversheim.     Metallic    vapour  lamp.     (10/7/20,    Germany.) 
July  12,   1921. 

Recorp.     Electrical  measuring  instruments. 

Gath.     Electric  press  switches. 

May  &  Padmore.     Electric  heaters. 

Ravex.     Electrically  propelled  lawn  mower. 

Williams.     Binder  for  securing  telegraph,  ifec.  wires  to  insulators. 

Bexsett.     Switches. 

Wr.sTERx    Electric    Co.    Use    of    magnetic    material    for    loading 
conductors. 

Hall    k   Osrixs,     Switches, 

Dehn    (National    Pneumatic    Co.).     Operating    circuit    and    switch 
arrangement  for  motor-cars. 

Dehm    (National    Pneumatic    Co.).     Electric    control    of    fluid-pres- 
sure actuated  motors. 


18  860  B.  T.-H.  Co.  (G.  E.  Co.).    Control  of  air-compressors. 
18  868  Gbaxt  (Zimmermann).     Electric  heating  devices. 
18  880  Shuter  &  Smith.    Electric  conductors. 

July  13,  1921. 
18  934  Scott.     Electric  light   fittings. 
18  952  ViLLiERS     ExciXEERixG     Co..     Bradley     &     PoUNTXEY.       Contact- 

breakers   for  flywheel  magnetos 
18  963  Westerx  Electric  Co.     Impulse  transmitters. 
18  964  &  18  965  Mr.TROPoLrrAN-VicKERS    Electrical    Co.,    Darker,    Coates, 

GiTTixs  &  Davies.     Switchgear. 
18  970  Marixo.     Electro-deposition     of     metals     on     aluminium     and     its 

alloys. 
18  973  B.  T.-H.  Co.   (G.  E.  Co.).     Switches. 
18^974  Maxlev.     Data  recording  attachment  for  telephones. 
18  975  Stone   &   Co.     Means     of    indicating     adjustment     or    output    of 

electric  machines. 

lighting  and   heating  of  railway  vehicles. 

July  14.   1921. 
Indirect    lighting  unit, 
t     interlocked     switch     and     plug     and     socket 


18  982  Spencer.    Electr 


18  999  Shephexs    ( Dorey 

19  010  Scott.     Water-tig 

connection. 
19  010  Siemexs    Bros.   &   Co.   &  Le   Mabechal.    Tungsten   and   tungsten 

filaments. 
19  041  Siemexs   Bros.   &   Co.   &   Christian.      Circuit     arrangements    for 

automatic.   &c.,   telephone  systems. 
10  065  .\rcher.     Accumulators. 

19  070  Western  Electric  Co.     Electric  wave  filter. 
19  097  Oldham.     Switches. 

July  15.   1921. 
19  105  Aldred  &  MiLNES.     Commutator  for  dynamos  and  motors. 
19  127  &  19  128  Radio-Communication   Co.   &   Scott-Taggabt.    Thermionic 

valve  devices.  &c. 
19  145  West  &  Co.     Switches. 
19  153  Lott.     Direct    electric    driving    of    slowly-rotating    shafts.     (Jan.. 

1917.  Switzeriand.) 
19  188  Riley.  Electrically  controlled  door.  &c.,  locks. 
19 189  Automatic    Telephoxe    Mfg.     Co.     Telephone    systems.     (28/7 '20, 

U.S.) 
19  196  Soc.    d'Electro-Chimie   et   d'Electho-Metallurgie.      Static   trans- 
formers for  alternating  currents.     (14/4/21,  France.) 

July  16,  1921. 
19  204  Colebrooke     &     Williams.     Vacuum    or    low    pressure    tubes    for 
electrical  discharges. 

19  227   .\TELIERS     de     COXSTRUCTIOXS     ElECTRIQUES     DU     NoRD     et    -DE     l'Est. 

Protective  devices   for  a.c.   systems.     (4/8/20,   France.) 

19  234  MuLLARD.     Thermionic  valves. 

19  2.38  Axgus.  Devices  for  supplying  unidirectional  pulsating  or  inter- 
mittent currents. 

19  239  Davis  &  Duberly.     Electric  heating  devices  for  engines,  <fec. 

19  255  SiEMExs-ScHUCKERTWEftKE.  Apparatus  for  metallic  vapour  recti- 
fiers,     (31/7/20.  Germany.) 

19  258  &  19  259  Dittmayer.     Electric  door-protecting  alarms. 

July  18,  1921. 
19  277  Jensen.     Switches, 
19  278  Mackereth.     Golland    &    Houghton.      Electrical     apparatus     for 

raising   and   lowering   curtains.   &'• 
19  310  Howell's,    Ltd.    (Howell's    Cine    Equipment    Co.).       Electric    arc 

regulating  devices, 
19  318  Meystre.     Electrically    heated    boilers.     (8/9/20,    Germany.) 
19  326  Brasse.     Coating   for   electric   wires   or  cables. 
19  328  Westerx  Electric  Co.  &  Deakix.     Selective  switches  for  automatic 

telephone  exchanges.  y 

19  340  B.   T.-H.    Co.    (G.   E.   Co.).     Coating  materials. 
19  315  Irelaxd  &  Lucas.     Switches. 

19  348  Siemexs-Schuckertwerke.    Gas-voltammeter.     (4/9/20,    Germany.) 
19  350  &  19  352  Metropolitax-Vickers  Electrical  Co.  &  Brooks.    Electric 

control  systems. 
19  351  Mf-tbopolitax-Vickers    Electrical    Co.    &    North.       Master    con- 
trollers for  electric  control  systems. 
19  353  Metropolitan- ViCKERS     Electrical     Co.,     Brooks     &     Priestley. 

Raising     and     lowering     trollies 

traction. 
Metropolitan-Vickers    Electrical 

Electric  traction. 
Brush    Electrical    Engineering 

windings  in  electrical  anparatus. 
Igraxic    Electric    Co.    (Cutler-Hammer   Mfg.    Co.). 


19  354 
19  359 
19  369 
19  378  Oldham.    Electric  lamps  to  be 


connection    with    overhead 
&    Brooks    &    Priestley. 
&    Scholefield.     Securing 
Rotary    con- 
ied  on  the  person. 


19  393 

19  394 
194H 
19  414 

19  433 
19  441 
19  450 

19  460 
19  468 
19  476 


19  492 

19  512 
19  520 
19  527 
19  528 
19  539 


July  19.  1921. 

Wall.      Systems    for    generation     and    transmission    ot    electric 
energy. 

Wall.     Electrical    condensei*. 

PiLKixGTov   &   YorvG.     Electrical   transmitter  microphones. 

Beavis.      Trunk     telephone    device    for    conversion    of    single    to 
double  bridle  tests,  and  I'lcc  rer^a. 

Metropolitan-Vickers  Electrical  Co.    Relays.     (6/8/20.  U.S.) 

&  19  445  Lucas.     High-tension   ignition   apparatus. 

Westixghouse    Brake    &    Saxby    Signal    Co.     Electro-pneumatic 
braking   anparatus.     (17  3/21.  U.S.) 

BooRXE.     Elec'rodes  for  arc  welding 

JuLLiEx,     Obtaining  tubes  electrolyticallv. 

Ges.    fur    Drahtlose   Telegraphie.     Production   of  electrical   oscil- 
lations by  choke  coils  on   transformers.     (21 '7/20,  Germany.) 

Telegraphos  Gf.s.     Telephonographs,   drc.     (24/8/20.  Germany.) 
July  20,  1921. 

British   Insulated   4   Helsby    Cables.    Ltd..    NESBm   &   Fuller. 
Electric  cables. 

Berridoe  &   WixNALT,.     Electric  lamp  holders, 

Marriott.     Electrically-heated    appliances.     (10/12/20.    Australia.) 

Smith.     Elect rually-operated  switchgear.  railway  signals,  &c. 

Smith.     Electro-magnets. 

Igraxic     Electric     Co.      (Cutler-Hsimmer     Mfg.     Co.).       Electric 
generating  plants  or  systems. 

Igraxic  Electric  Co.   (Cutler-Hammer  Mfe.  Co.).    Rheostats,  &c. 

B.   T.-H.  Co.    (G.   E.   Co.).     Electric  distribution  systems. 
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npHE  PROPRIETORS,  EDITOR,  and  MANAGER,  take  this 
-*-  opportunity  of  wishing  all  readers  of  "The  Electrician" 
a  Happy  Christinas  and  Prosperous  Nevr  Year. 


Notes  of  the  Week. 

The   Gasfilled   Lamp   Patent. 

We  record  elsewhere  au  important  decision  of  the  House 
of  Lords  which  upholds  the  validity  of  the  Langmxjir  gas- 
filled  lamp  patent  of  1913.  It  will  be  remembered  that 
the  courts  below  decided  that,  although  the  invention  was 
one  of  great  merit,  and  that  there  was  good  subject  matter, 
the  specification  did  not  sufficiently  define  the  ambit  of  the 
monopoly  claimed.  The  w^ord  "  large,"  as  applied  to  the 
diameter  of  the  filauient,  was  considered  to  be  too  am- 
biguous and  insufficiently  precise  in  definition  to  limit  the 
nature  of  the  invention.  The  House  of  Lords  have  now 
comer  to  the  conclusion  that  not  only  were  the  directions  in 
the  specification  adequate  for  an  experienced  lamp  maker, 
but  that  it  would  have  been  inconsistent  with  the  generality 
and  sweep  of  the  explanation  given  to  have  inserted  a  de- 
finition of  the  word  "  large."  Consequently,  the  apjieal 
ha.s  been  allowed  and  the  patent  has  been  declared  valid. 

Agreement  with    American   Law. 

This  decision,  which  is  in  conformity  with  the  judgment 
of  the  Federal  Court  of  Appeal  of  New  York  State,  seems 
to  us  to  be  a  just  and  equitable  one.  Patents  involving  the 
application  of  a  principle  to  a  method  or  methods  of  manu- 
facture are  difficult  to  construe,  and  very  often,  as  in  the 
present  case,  we  have  the  most  divergent  views  of  the 
meaning  and  scope  of  the  patent.  Moreover,  the  prin- 
ciples of  construction  are  stricter  in  this  country  than  in 
the  United  States  or  Germany.  However,  we  are  glad  to 
see  that  a  refined  legal  technicality  is  not  to  be  allowed  to 
deprive  the  inventor  and   the  owners  of   the  patent  of   a 


due  reward  for  a  great  and  epoch-making  discovery.  The 
case  is  a  good  illustration  of  the  pitfalls  of  inventors,  and 
also  a  warning  against  the  use  of  loose  words  and  terms  in 
patent  specifications. 

The   Efficiency   of   Wireless   Plant. 

Apart  from  the  press  stunts,  of  which  wireless  has  been 
the  victim  (or  conspirator),  the  thing  that  most  strikes  the 
observer  of  progi'ess  in  this  branch  of  electrical  service  is 
the  enormous  disproportion  between  the  hundreds  of  kilo- 
watts utilised  at  the  transmitting  end  and  the  few  micro- 
watts picked  up  at  the  receiver.  No  doubt  this  apparently  in- 
evitable state  of  affairs  has  had  its  influence  upon  those  who 
have  been  engaged  in  the  practical  development  of  wireless, 
for  it  is  only  within  recent  years  that  any  progress  has  been 
made  in  the  rounding  up  and  extermination  of  the  losses 
which  take  place  within  the  transmitting  plant  itself.  The 
old  spark  transmitter  had  an  efficiency  in  the  neighbour- 
hood of  15  per  cent.,  but  it  is  only  necessary  to  inspect 
the  oil-cooling  system  of  the  high  frequency  alternator,  the 
water  jacketing  of  the  arc,  or  the  red-hot  anodes  ol  the 
very  latest  transmitter,  the  three-electrode  valve,  to  realise 
that  even  present-day  apparatus  has  far  to  go  before  it 
approaches  the  efficiencies  now  commonplace  in  low-fre- 
quency and  direct  ctirrent  work. 

Reduction   of  Aerial   Losses. 

The  difficulties  to  be  overcome  in  raising  the  efficiency 
of  high-frequency  generating  plant  are  apparent  upon  very 
little  consideration,  but  even  so  it  will  come  as  a  surprise 
to  many  to  learn  that  of  the  high-frequency  energy 
generated  and  supplied  to  the  aerial,  as  little  as  10  per  cent. 
is  radiated.  There  is  an  obvious  field  for  investigation 
here,  and  in  Mr.  Eckeesley's  paper  on  "  Aerial  Resist- 
ances," read  before  the  Wireless  Section  of  the  Institution 
of  Electrical  Engineers  and  abstracted  in  another  column 
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of  this  issue,  an  account  is  given  of  work  carried  out  iu 
1920  for  the  JNlarcoui  Company  in  which  the  ground  under 
the  aerial  was  covered  with  a  wire  network  and  thus 
screened  from  the  electric  field.  As  a  result  the  losses  were 
reduced  four  times.  This  is  obviously  a  most  important 
claim,  and  we  can  only  regret  that  the  discussion  which  took 
place,  and  which  was  maintained  with  a  warmth  which 
augurs  well  for  the  future  of  the  Wireless  Section,  did  not 
supply  some  of  the  omissions  from  which  the  paper  suffers. 
The  screen  is  described  in  detail,  but  we  see  no  particulars 
of  the  earth  system  with  which  it  is  compared;  and  while 
there  is  much  uncertainty  as  to  the  method  by  which 
signals  are  propagated  it  is  of  immediate  interest  to  know 
what  is  the  precise  effect  upon  them  of  not  using  any  earth 
connection.  We  think  the  subject  might  well  come  up 
again  for  discussion  when  it  has  received  the  further  atten- 
tion it  deser\-es.  For,  as  Mr.  Taylor  rightly  points  out  iu 
our  Correspondence  columns,  the  possibilities  of  the  screen- 
ing method  are  not  generallv  realised. 

Some   Lessons   from   Switzerland. 

Learning  from  other  people  is  an  important  factor  in  the 
accumulation  of  our  experience,  and  this  is  equally  true 
between  international  industries  as  between  individuals. 
The  article  en  "  Recent  Developments  in  Switzerland,"  by 
Dr.  Stanley  Parker  Smith,  which  we  publish  on  another 
page  of  this  issue,  should  therefore  be  particularly  useful 
at  a  time  when  the  proper  utilisation  of  our  water-power  is 
a  matter  for  concern,  when  the  wider  adoption  of  electric 
traction  is  becoming  an  ever-growing  necessity  and  when 
we  are  ever  being  told  to  look  to  Switzerland  iu  things 
electrical. 

Some   Examples   to   Avoid. 

Switzerland,  indeed,  for  the  reasons  upon  which  it  is 
not  necessary  to  insist,  is  rapidly  becoming  electrified.  Dr. 
Smith  finds  that  it  has  adopted  high-tension  single-phase 
electric  traction  as  its  standard  system  with  some  success, 
and  that  it  is  allowing,  or,  rather,  submitting  to  the 
National  Railway  Department  building  stations  for  sup- 
plying the  traction  lead  exclusively.  To  do  this,  as  might 
be  expected,  has  resulted  in  the  amassing  of  a  wealth  of 
detail  and  experience  of  which  we  should  do  well  to  take 
advantage,  if  only  to  avoid  some  of  the  things  that  have 
been  found  wanting.  For  we  caniiot  think  that  con- 
ditions over  here  are  such  as  to  make  it  economically  wise 
for  railway  companies  to  build  their  own  power  stations  or 
for  supply  authorities  to  submit  tamely  to  the  loss  of  the 
railway  load.  We  are  glad  to  see  that  this  view  is  supported 
by  the  Commissioners  in  their  recent  decision  on  the  London 
and  Home  Counties  district  and  also  in  a  paper  read  last 
Friday  by  Sir  Vincent  Raven  before  the  North  Coast  Insti- 
tution of  Engineers  and  Shipbuilders.  In  general  it  is  the 
only  course  that  can  safely  be  taken  and  where  we  should 
do  well  to  avoid  following  in  the  footsteps  of  the  Swiss 
pioneers. 

Successful    Hydro-Electric   Development. 

As  regards  the  system  io  be  eni])loyed  for  electric 
traction,  there  is  not  much  that  can  usefully  be  said.  In 
this  country  we  are  now  committed  to  a  system  which  is 
radically  different  from  that  which  the  Swiss  have  found 
successful.  But  we  could  probably  learn  something  useful 
from  their  experiences  with  the  overhead  equipment  and,  10 
some  limited  extent,  with  the  motors  and  control  gear.  On 
the  other  hand,  what  Dr.  Smith  has  to  say  about  the  design 
and  construction  of  hydro-electric  stations  that  are  now  in 


use,  or  are  being  built,  in  Switzerland  should  be  extremely 
useful  to  electrical  engineers  engaged  on  the  same  task  over 
here.  The  utilisation  of  what  water  power  we  possess  is  a 
necessity  that  is  gradually  being  forced  upon  us  as  it  was 
long  ago  forced  upon  the  Swiss.  The  description  of  the 
various  stations  which  Dr.  Smith  gives  shows  that  there 
are  many  difficulties  to  be  overcome  before  this  can  be  suc- 
cessfully accomplished,  but  that  these  problems  have  been 
solved  by  a  thorough  study  of  details  from  the  Swiss  stand- 
point and  without  too  much  outside  influence.  These  are 
certainly  ways  in  which  we  should  do  well  to  follow  their 
example. 

The    Control    of  Water   Power. 

After  three  interim  reports  from  themselves  and  some- 
what similar  pronouncements  from  other  interested  bodies 
the  final  report  of  the  Water  Power  Resources  Committee, 
to  which  we  referred  briefly  in  last  week's  issue,  comes  as  a 
sort  of  anticlimax.  We  knew  already  what  can  and  cannot 
be  done  economically,  and  what  is  being  done  with  the 
water  powers  at  our  disposal ;  while  the  proposal  to  place 
the  regulation  and  use  of  this  power  under  some  new  central 
authority  or  under  the  Electricity  Commissioners  had 
already  been  made  in  the  Committee's  own  second  interim 
report,  which  was  published  almost  exactly  a  year  ago. 
Nevertheless,  this  is  the  chief  point  of  interest  in  the  report, 
for  it  is  the  one  thing  on  which  the  Committee  are  not 
unanimous.  While  all  agree  that  in  this  country  there  is 
a  lack  of  engineering  knowledge  and  experience  of  water- 
power  problems,  a  point  upon  which  we  were  recently 
criticised  for  insisting,  and  all  agree  that  what  water-power 
we  have  should  be  controlled  so  that  it  can  be  used  in  the 
best  possible  way,  two  members,  Mr.  Sandford  Fawcett, 
Deputy  Chief  Engineering  Inspector  of  the  Ministry  of 
Health,  and  Mr.  W.  A.  Tait,  a  well-known  consulting 
engineer,  object  to  the  establishment  of  another  permanent 
Commission  to  deal  with  the  question. 

Some   Authority    Necessary. 

This  seems  a  little  inconsistent,  and  is  certainly  a  little 
disapjDointing.  For  the  attitude  taken  up  by  the  majority 
of  the  Committee  is  a  notable  advance  upon  their  views  at 
the  time  of  the  publication  of  the  second  interim  report , 
when  it  was  suggested  that  there  should  be  three  distinct 
authorities  to  deal  with  different  facets  of  the  problem. 
Opposed  though  we  are  in  a  general  way  to  the  multiplica- 
tion of  controlling  authorities,  there  seems  nothing  but  to 
bring  into  being  yet  another  such  body.  The  alternative  is 
to  add  the  work  to  the  already  numerous  duties  of  the  Elec- 
tricity Commissionei's.  But  this  would  be  a  mistake,  closely 
bound  up  though  the  utilisation  of  water  power  must  be 
with  the  development  of  the  electricity  supply  in  this 
country.  There  are  already  complaints  that  the  Com- 
missioners are  too  slow  in  coming  to  their  decisions,  and 
that  while  we  wait  for  them  the  industry  stagnates.  To 
increase  their  duties,  as  is  suggested,  would  certainly  lead 
to  yet  more  delay.  This,  however,  is  a  relatively  minor 
point  compared  with  the  setting  in  motion  of  adequate 
machineiy  to  carry  out  the  Committee's  recommenda- 
tions. We  hope  that  Parliament  will  lose  no  time  in 
dealing  with  the  matter. 

The   East   Midlands   Electricity    District 

The  latest  scheme  for  the  reorganisation  of  electricity 
supjjly  in  an  electricity  district  seems  to  contemplate  purely 
municipal  control.  It  is  proposed  to  constitute  a  Joint 
Electricity  Authority  of  20  membei-s  for  the  East  Midlands, 
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of  whom  twelve  are  to  be  appointed  by  the  municipal 
undertakers  and  three  by  the  three  county  councils  in- 
■terested,  only  one  representative  being  allowed  to  the 
Derbyshire  and  Nottinghamshire  and  the  Leicestershire  and 
Wanvickshire  Electric  Power  Companies.  The  remain- 
ing four  members  are  to  be  allocated  to  the  railway  com- 
panies and  to  large  consumers,  the  latter  being  those  whose 
consumption  is  100  000  units  a  year  m-  more  In  the 
administrative  and  financial  proposals  the  standard  form 
seems  to  have  been  followed,  and  they  call  for  no  special 
comment. 

Technical   Details. 

In  regard  to  the  eugineeriug  proposals,  however,  we 
cannot  sea  any  estimates  of  the  economy  in  coal  consumption 
and  administration  to  be  effected,  or  mention  of  the 
generating  stations  to  be  dispensed  with,  and  in  these 
respects  the  scheme  does  not  comply  with  the  requirements 
of  the  Electricity  Commissioners.  It  is  proposed  to  employ 
the  standard  three-phase,  50-period,  system  for  all  purposes. 
The  main  transmission  pressure  will  be  at  33  000  V,  with 
secondary  distribution  at  11  000  V.  The  first  33  000  V 
line  will  be  between  Nottingham  and  Long  Eaton  and 
Ilkeston,  but  at  a  later  stage  lines  will  be  laid  to  ilansfield, 
Hucknall  Torkard,  Spondon,  Derby,  Burton,  Lough- 
borough, and  Leicester.  The  transmission  lines  will  be 
partly  overhead  on  poles  and  steel  towers  and  partly  lead- 
covered  paper  insulated  cables.  Four  main  stations  and  a 
fifth  smaller  generating  station  are  proposed.  The  existing 
station  at  Leicester  will  be  of  20  000  kW  initial  and 
50  000  kW  ultimate  capacity ;  that  at  Nottingham  of 
30  000  kW  initial  capacity,  though  capable  of  extension  to 
200  000  kW;  at  Derby  of  19  750  kW  with  the  possibility 
of  expansion  to  40  000  kW,  and  at  Burton-on-Trent  of 
7  500  kW,  capable  of  developing  up  to  30  000  kW.  A  new 
station  of  3  000  kW  may  also  be  erected  at  Newark.  This 
seems  extraordinarily  small,  but  provision  will  be  made 
for  the  ultimate  erection  of  200  000  kW  of  plant  so  that 
the  aggregate  capacity  of  the  five  stations  can  be  increased  to 
over  500  000  kW.  The  existing  stations  at  Loughborough, 
Mansfield,  IMelton  Mowbray,  Long  Eatoii,  and  Ilkeston  are 
to  be  continued  until  it  is  economically  practicable  to  re- 
place them  with  a  bulk  supply,  and  the  two  power  com- 
panies and  the  Melton  Mowbray  Electric  Light  Co.  are  to 
continue  as  distributing  authorities  in  the  areas  covered 
by  their  provisional  orders.  The  scheme  does  not  contain 
the  usual  statistics  of  the  authorised  supply  undertakers, 
the  capacity  of  their  generating  stations,  maximum  loads, 
etc.,  so  that  no  useful  comparison  can  be  made  between 
the  present  condition  and  the  proposed  scheme  of  re- 
organisation. 

An   Interesting   Revival. 

Major  Richardson's  success  in  Dundee  with  his  two- 
part  tariff  based  on  room  area  has  emboldened  him  to  make 
yet  another  attempt  to  simplify  the  supply  of  electricity  for 
domestic  purposes.  As  will  be  seen  from  an  article  which 
we  publish  on  another  page  of  this  issue,  this  simplification 
is  an  interesting  combination  of  new  and  old.  For,  while 
using  some  form  of  that  surface  wiring  upon  which  econo- 
mists place  so  much  reliance  at  the  present  time,  it  is  based 
on  a  reversion  to  the  "  tree  "  system.  In  other  words,  a 
main  twin  cable  of  suitable  capacity  is  taken  through  the 
passages  and  landings  on  each  floor  of  the  house  in  the 
form,  if  necessary,  of  a  ring  main.  Over  each  doorway  is 
placed  a  double-pole  fuse-board,  into  which  the  main  is 
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looped  and  from  which  a  ring  of  conductors  is  run  round 
each  room  at  the  height  of  the  door  or  picture-rail  level. 
From  this  sectional  ring  main  the  necessai-y  lamp  points 
and  the  heating  and  cooking  plugs  are  tapped  off.  All  the 
lighting  is  effected  from  inverted  fittings  on  brackets,  and 
each  room  is  controlled  by  a  single-pole  master  switch 
placed  near  the  door.  In  this  way  it  is  claimed  there  is 
always  a  heavy  main  available  for  each  room,  so  that  exti'a 
apparatus  can  be  added  without  difficulty,  while  at  the  same 
time  fusing  is  cut  down  to  a  minimum,  and  separate 
systems,  with  their  distribution  boards,  therefore  become 
unnecessary.  The  cost  of  fittings  is  reduced  and  the  work 
of  wiring  of  houses  can  be  carried  out  by  them  cheaply  and 
c[uickly.  The  ari'angement  is,  indeed,  a  heroic  attempt  to 
overcome  the  disadvantages  which  are  now  always  present 
when  it  is  desired  to  add  apparatus  the  use  of  which  was 
not  contemplated  when  the  original  wiring  was  put  in  hand 
to  a  house  installation,  and  it  will  be  interesting  to  know 
how  it  works  and  what  disadvantages,  if  any,  are  discovered 
in  practice. 

The   Nation's   Wealth. 

In  these  days  of  complicated  arguments  and  views  on  re- 
parations, exchanges,  and  prices  a  re-statement  of  the 
fundamental  facts  of  economics,  on  which  we  must  build 
any  bridge  that  is  to  convey  us  out  of  present  difficulties, 
has  certain  distinct  uses.  This  being  so,  we  recommend  a 
peiTisal  of  a  letter  bearing  the  names  of  a  number  of  in- 
fluential signatories  which  appeared  in  "  The  Times  "  of 
December  15th.  To  make  this  perusal  easier  we  reproduce 
the  letter  on  another  page  of  this  issue.  Its  argument  is 
that,  as  we  live  by  exchange,  every  obstacle  to  free  exchange 
is  a  charge  on  the  community,  that  as  saving  is  essential  to 
life,  every  inducement  should  be  given  toi  save,  and  that 
to  stimulate  this  inducement  every  encouragement  must  be 
given  to  individualism.  Again,  the  purpose  of  industi-y 
is  to  make  and  supply  goods,  and  any  rigidity,  whether  of 
prices,  output,  or  working  hours,  is  a  discouragement  both 
to  producer  and  buyer  and  thereby  limits  both  supply  and 
demand.  These  are  the  opinions  of  a  group  of  that 
much-abused  class,  the  capitalist,  and,  seeing  that  what 
they  say  is  not,  only  cogent,  but  trite,  it  may  be  won- 
dered why  we  think  it  worth  while  to  make  reference  to  it. 

The   Other   Side   of   the   Picture. 

But  past  and  present  experience  shows  that  no  real  relief 
from  existing  disabilities  can  be  achieved  without  the  co- 
operation of  all  those  classes  which  make  up  modem  in- 
dustry. For  the  capitalist  to  see  things  in  the  right  per- 
spective is  not  sufficient  unless  the  worker  follows  suit. 
This  stage,  if  we  are  to  judge  by  a  manifesto  recently 
issued  by  the.  Trades  Union  Congress  General  Council,  has, 
unfortunately,  not  yet  been  reached.  This  manifesto  re- 
states the  same  wrong-headed  arguments  in  the  same  foolish 
way.  It  "  views  with  alann  "  what  it  calls  a  conspiracy 
to  secure  an  unreasonable  reduction  in  wages  and  an  ex- 
tension of  the  nonnal  working  week.  Employers  are 
roundly  accused  of  trying  "  to  get  their  own  back,"  and 
are  solemnly  warned  that  "  a  policy  of  reprisals  is  one  likely 
to  lead  to  disastrous  consequences."  Even  if  employers 
could  prove  that  reduced  wages  and  increased  hours  would 
lead  to  industrial  prosperity,  these  movements  would  still 
be  opposed  (the  manifesto  continues)  to  the  suggestion 
that  the  workers'  standard  of  life  should  be  lowered  to 
secure  this  object.  The  worker  has  a  moral  right  to  claim 
improvement  in  working  conditions  and  to  something  more 
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than  a  bare  living  Quite  rightly  the  manifesto  refuses  to 
accept  the  present  standard  of  living  as  the  highest  possible, 
but  it  vitiatee  this  claim  to  better  things  by  a  vast  amount 
of  unsound  argument  and  irrelevant  invective.  Once 
again  it  must  be  stated  that  to  get  our  industrial  machine 
at  high  speed  requires  the  maximiun  of  effort  on  everyone's 
part.,  capitalist  and  worker  alike,  for  only  in  that  way,  a 
way  which  requires  freedom  for  enterprise  in  the  widest 
sense,  can  real  prosperity  be  attained.  Nobody  knows 
(his  better  than  workers  in  the  electrical  industry. 

Taxation   and   Trade. 

CoL.  O.  C.  Armstrong  and  the  Federation  of  British 
Industries  are  on  surer  ground  than  they  have  been  lately 
in  a  letter  which  has  been  addressed  over  the  President's 
signature  to  the  Chancellor  of  the  Exchequer.  As  this 
letter  truly  says  the  mass  of  evidence  collected  from  the 
chief  industrial  centres  in  this  country  confirms  that  the 
present  burden  of  taxation  is  crippling  the  efforts  of  manu- 
facturers to  recover  and  extend  their  foreign  markets  and 
is  stifling  the  possibility  of  a  trade  revival,  which  is  so 
urgent  if  an  alleviation  of  the  present  unemployment  is 
to  be  achieved.  The  need  for  increased  capital  in  the 
period  of  high  prices  and  dear  labour,  if  the  value  of  trade 
is  to  be  maintained,  is  equally  evident,  yet  the  increased 
capital  cannot  be  available  while  there  persists  a  high  rate 
of  income  tax  and  niggling  and  unproductive  imposts  like 
the  Corporation  Tax. 

The    Effect   of  Present   Taxation. 

The  present  high  rates  of  taxation  operate  in  several 
ways.  From  the  consumer's  point  of  view  they  strangle 
buying  and  so  prevent  trade  expansion.  From  the  manu- 
facturer's point  of  view  they  not  only  reduce  turnover,  but 
make  living  from  hand  to  mouth  almost  a  necessity,  limit 
output  and  cut  down  that  employment  which  in  times  of 
depression  is  usually  employed  in  making  for  stock.  Psy- 
chologically, too,  the  reduction  of  taxation  would  be  a 
stimulation  to  further  effort  and  in  its  turn  would  do  a 
great  deal  to  lift  us  out  of  the  present  mess.  It  is  true 
that  a  reduction  in  taxation  and  a  cutting  down  of  Govern- 
ment expenditure  would  mean  the  cessation  of  a  number 
of  activities  which  are  desirable  for  the  improvement  of 
the  nation's  welfare;  but  this,  for  the  time  being,  must  be 
submitted  to  in  order  to  obtain  the  still  greater  advan- 
tages that  would  result  from  a  recovery  of  trade  and 
industry. 


The   London   Electricity 
Problem. 

A  PERUSAL  of  the  reasoned  statement  of  the  Electricity 
Commissioners  in  announcing  their  decision  on  the  schemes 
for  the  reorganisation  of  electricity  supply  in  London  and 
the  Home  Counties  primarily  arouses  in  us  a  feeling  of 
admiration  for  the  breadth  of  view  they  have  displayed  in 
tackling  a  difficult  and  complex  problem  of  which  solutions 
have  often  been  attempted  during  the  past  twenty  years. 
This  problem,  which  has  increased  in  difliculty  as  time  has 
gone  on,  will  now,  we  hope^  be  settled  on  a  rational  basis. 
At  the  same  time  there  are  certain  important  gaps  in 
the  chain  of  argument,  especially  as  to  the  disposal 
of  generating  stations  that  will  be  no  longer  required, 
and  a  vagueness  in  the  financial  proposals  which  is  already 


arousing   opposition.     The  Beckton   site,   which   to   many 
semed  preferable  to  Barking,  is  dismissed  without  a  word. 

As  we  anticipated  at  the  time,  no  one  of  the  three  major 
schemes  has  been  adopted ;  each  of  them  seems  to  have  in- 
spiced  the  Commissioners  on  certain  points,  but  there  is 
plenty  of  evidence  that  they  have  formed  their  own  con- 
clusions on  other  matters — even  on  the  technical  details. 

Hasty    Criticisms, 

It  is  evident  that  for  the  success  of  any  project  such  as 
this  the  goodwill  and  co-operation  of  all  parties  concerned 
are  essential,  and  though  neither  of  the  authors  of  the 
three  major  schemes  seem  at  present  to  be  satisfied  with 
the  Commissioners'  decision,  it  must  be  remembered  that 
it  is  really  only  an  interim  one,  which  is  capable  of  altera- 
tion and  improvement  before  the  proposed  Order  takes  its 
final  form.  In  fact,  the  Commissioners  point  out  that  they 
will  consult  all  the  parties  before  completing  their  draft, 
and  some  of  the  criticism  levelled  at  the  proposals  is,  there- 
fore, a  little  hasty  and  unnecessai-y. 

For  instance,  the  London  County  Council  appear  to  be 
greatly  exercised  over  the  conditions  to  be  attached  to  the 
consent  to  the  erection  of  the  Barking  station  and  as  to 
who  is  to  be  the  purchasing  authority.  The  companies  are 
equally  concerned  with  the  financial  provisions  and  the 
control  of  the  policy  of  the  Joint  Authority,  and  some  of 
the  local  authorities  are  keenly  insistent  upon  a  pure  muni- 
cipal policy.  While  it  is  probably  impossible  to  satisfy  all 
these  parties  in  full,  a  great  deal  may  be  done  by  dis- 
cussion and  negotiation  to  remove  some  of  the  objections 
and  thus  pave  the  way  for  an  agreed  scheme. 

The   Joint    Electricity   Authority. 

It  is  becoming  quite  the  settled  policy  of  the  Commis- 
sioners to  propose  a  Joint  Electricity  Authority  for  each 
district,  and  in  this  particular  case  the  suggestions  of  the 
London  County  Council  have  met  with  most  favour.  It 
will  be  remembered  that  the  County  Council  suggested  an 
Authority  of  twenty-eight  members,  including  eight  from 
the  Council  and  six  each  from  the  local  authority  under- 
takers and  the  supply  companies,  but  the  Commissioners 
propose  to  give  eight  members  to  each  of  the  latter,  the 
Council's  representation  being  reduced  to  six.  The  six 
neighbouring  county  councils  get  three  membei-s,  and  the 
railway  companies  one  instead  of  two  as  originally  pro- 
posed. We  thus  arrive  at  a  Joint  Authority  of  twenty- 
six,  though  if  an  outside  chairman  be  elected  the  number 
will  be  twenty-seven.  We  notice  that  there  is  no  special 
representation  of  large  consumers,  and  the  two  representa- 
tives of  employees  of  the  undei'takers  have  also  been 
omitted.  We  never  understood  why  the  employees  in  the 
industry  should  have  special  representation,  nor  do  we 
think  they  could  play  a  useful  role  on  the  Authority. 

The    Area — Good    and    Bad    Points. 

Though  the  area  covered  is  an  extensive  and  important 
one  an  Authority  of  twenty-six  or  twenty-seven  is  still 
large  enough  to  give  a  reasonably  fair  representation  to 
practically  every  interest  entitled  to  have  a  voice  in  settling 
policy.  There  is  one  thing  which  the  Commissioners  must, 
however,  do  and  that  is  to  lay  down  clear  and  definite 
yrinciples  in  their  draft  order  for.  the  election  of  the 
various  representatives  on  the  Authority  or  they  will  leave 
open  the  door  to  interminable  municipal  and  political  con- 
troversies, which  will  militate  against  progress  and  be  a 
source  of  great  weakness  in   future. 

Whatever   principle   be   adopted,   whether   the   basis   of 
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representation  be  the  units  sold  in  or  the  total  population 
of  an  area,  we  venture  to  suggest  that  an  attempt  might 
be  made  to  apply  the  principle  of  proportional  representa- 
tion, and  also  that  provision  be  made  for  the  periodical 
revision  of  the  constitution  of  the  authority.  Certain 
districts  in  the  Greater  London  area  are  rapidly  becoming 
industrialised,  and  as  they  grow  in  population  and  im- 
portance they  will  desire  greater  representation  on  the 
Authority.  It  is  important  also  that  the  Authority 
should  continue  to  be  made  up  of  those  who  are  responsible 
for  providing  the  supply  and  not  allowed  to  drift  into 
purely  political  or  non-interested  hands.  Flexible  rules, 
admitting  of  this  and  other  changes  which  circumstances 
may  demand,  are  a  great  advantage  to  a  new  organisa- 
tion and  the  Commissioners  might  well  keep  this  in  mind. 

A    BloTV   to    the    Parish    Pump. 

We  are  veiy  glad  to  notice  that  the  Commissioners  have 
paid  little  regard  to  those  County  Councils  and  other  local 
authorities  who  desired  to  be  excluded  from  the  District. 
An  electrical  area,  as  they  truly  point  out,  has  no 
relation  to  local  government  boundaries,  and  economy 
and  efficiency  in  the  supply  of  electricity  are  apparently 
to  be  the  guiding  principles  in  the  formation  of  electricity 
districts  and  Joint  Electricity  Authorities.  For  too 
long  have  the  whims  and  fancies  of  petty  local  authorities 
been  allowed  to  check  the  progress  of  electricity  supply 
in  this  country,  and  we  are  gratified  to  have  such  a  clear 
and  definite  pronouncement  that  petty  parochial  parish 
pump  policies  in  electricity  supply  are  no  longer  to  be 
tolerated.  At  the  same  time  more  might  have  been  made 
of  the  zone  idea  put  foi-ward  at  the  enqiiiry.  For  the 
first  problem  to  tackle  is  that  of  development  in  the  central 
area.  The  outer  and  mainly  "  uuelectrical  "  districts  may 
be  left  until  later.  That  being  so,  due  provision  for  such 
a  policy  might  well  have  been  made. 

The   Technical    Problem. 

There  is  plenty  of  evidence  of  independence  of  judgment 
in  the  Commissioners'  statement.  For  instance,  the  tech- 
nical proposals  for  dealing  with  the  requirements  of  the 
District  during  the  first  stage,  that  is  until  1925  or  1926, 
have  been  adopted  and  the  necessary  generating  plant  has 
been  authorised ;  but  the  Commissioners  have  substituted 
their  own  plans  for  the  second  stage  which  includes  the 
erection  of  a  capital  station  in  Barking  instead  of  con- 
tinuing the  development  of  certain  of  the  gi-ouped  stations. 
This,  they  contend,  will  involve  no  more  new  capital  ex- 
penditure than  would  the  extension  of  the  group  stations, 
but  it  will  lessen  the  coal  consumption  by  10  per  cent, 
and  reduce  the  average  cost  of  electricity  to  authorised 
distributoi-s  by  15  per  cent.  In  regard  to  railway  electri- 
fication the  Commissioners  have  also  taken  a  liiie  of  their 
own  and  they  re-affinu  the  opinion  that  a  Joint  Authority 
could  generate  electricity  more  cheaply  than  an  indepen- 
dent traction  station.  As  electrification  will  take  place 
gradually  over  a  number  of  years  the  traction  demand  will 
be  a  progressive  one,  the  Commissioners  decision  is  the 
right  one,  if  a  low  price  over  a  long  term  of  yeai-s  can  be 
guaranteed  as  it  should  be. 

Inter-Connection    and    Grouping. 

The  inter-connection  of  the  principal  generating  stations, 
coupled  with  the  pooling  of  the  available  plant,  is  essential 
for  the  success  of  the  Commissioners'  pi-oposals,  and  it  is, 
therefore,  necessary  for  the  Joint  Authority  to  acquire 
these   generating    stations    (about    twelve   or   fourteen    in 


number)  or  obtain  control  over  their  working.  As  we 
remarked,  nothing  is  said  about  the  fate  of  the  other 
stations.  The  Companies,  we  understand,  agreed  to  sell 
the  stations  concerned  provided  they  obtain  an  extension  of 
their  tenure  as  distributor,  and  the  local  authorities  are 
also  willing  to  transfer  theirs  on  certain  terms.  Unfor- 
tunately the  decision  of  the  Commissioners  has  for  the  time 
being  shattered  this  agreement ;  we  hope  not  pennanently. 

The  principal  difficulty  in  this  connection,  therefore, 
seems  to  be  the  prolongation  of  the  companies  tenure  and 
ifc  would  be  in  the  best  interests  of  electricity  supply  if  this 
question  of  the  distributing  powers  wwe  settled  on  reason- 
able and  even  generous  tenns,  considering  the  pioneer 
work  that  they  have  undertaken.  We  are  therefore  in 
complete  agreement  with  the  Commissioners  when  they  say 
that  a  substantial  extension  of  tenure  would  be  more  con- 
ducive to  the  stability  of  these  undertakings  and  to  their 
efficient  development  than  the  existing  short,  period  with 
recurring  rights  of  purchase  at  intervals,  provided  the  ex- 
tension be  coupled  with  a  reasonable  sliding  scale  of  price 
and  dividend. 

Attitude    of   Companies. 

We  notice  that  the  nine  companies  which  constitute  the 
London  Electricity  Joint  Committee  are  dissatisfied  with 
the  Commissioners'  decision  because  it  does  not  ensure  that 
the  whole  of  the  financial  control  of  the  Authority's  work 
shall  be  in  the  hands  of  those  members  who  pi'ovide  the 
capital  or  who  are  responsible  for  it  by  way  of  guarantee 
or  otherwise.  Or,  in  other  words,  that  the  representation 
of  the  companies  on  the  Joint  Electricity  Authority  is  not 
sufficient  to  warrant  their  making  capital  or  indeed  taking 
part  in  the  scheme  at  all.  A  Bill  which  had  been  pre- 
pared in  consultation  with  the  London  County  Council 
in  anticipation  of  the  Comniissiouers'  decision  on  the  lines 
put  forward  by  the  Companies  at  the  enquii-y  has  been 
withdrawn.  No  doubt  financial  control  is  a  most  impor- 
tant point,  and  as  the  Commissioners'  proposals  are  only 
in  the  draft  fonn  it  is  hoped  that  steps  will  be  taken  to 
meet  the  views  of  the  companies  before  the  Order  takes  its 
final  shape.  This  is  essential,  for  no  scheme  could  be  suc- 
c&ssful  at  the  present  time  without  the  co'-operation  of  the 
supply  companies.  And  the  solution  in  our  view  should 
take  the  fonn  of  giving  private  enterprise  full  scope,  sub- 
ject to  control  over  price  and  dividends  either  by  a  Joint 
Authority  or   by  the  Commissionei's. 

General    Conclusions. 

If  these  questions  were  settled,  eis  we  hope  they  will  be, 
there  would  be  very  little  to'  prevent  that  hearty  co- 
operation of  all  supply  authorities  in  the  District  which 
is  essential  for  progress  and  for  the  inauguration  of  that 
cheap  and  abundant  suj^ply  of  electricity  for  which  London 
has  already  waited  too  long.  Under  the  Commissiouei-s' 
scheme  the  question  of  finance  would  not  be  so  difficult  to 
solve,  for  the  existing  undertakers  can  carry  on  for  twelve 
or  eighteen  mouths,  by  which  time  the  Joint  Authority  will 
no  doubt  have  conferred  upon  it  the  additional  statutory 
powers  requisite  for  carrying  out  its  duties  in  a  proper  and 
efficient  manner,  or  at  least  we  shall  know  better  where  we 
stand. 

It  must  finally  be  insisted  that  the  scheme  is  not  cut  and 
dried,  but  only  tentative.  Unless  all  parties  agree  progress^ 
is  impossible  without  further  legislation.  It  is  hoped  that 
once  the  first  shock  has  died  away  all  those  concerned  will 
see  the  advisability  of  coming  together  and  whole-heartedly 
a.ssisting  the  Commissionei's  to  evolve  order  out  of  chaos. 
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Recent    Developments    in    Switzerland. 


By    STANLEY    PARKER    SMITH.    D.Sc. 


B-The  Kclitor  of  The  Ei.ectriciak  has  asked  mo  to  furnish  him 
w-ith  a  brief  account  of  a,  recent  \'isit  I  made  to  Switzerland  in  order 
to  sec  wliat  developments  had  taken  place  duiing  and  since  the 
war  in  connection  with  power  stations  and  electric  railways.  Thanks 
to  tlic  courtesy  of  Messrs.  Wiithrieh  &  Eborall,  of  the  Oerlikon  and 
Brown,  Boveri  undertakings  respectively,  I  was  supplied  with  all 
the  necessiiry  letters,  &c.,  for  my  tour. 

Ateliers   de    Construction   Oerlikon. 

At  Oerlikon,  Dr.  Behn-Eschenburg — whose  name  has  long  been 
a  household  word  to  English  electrical  engineers — welcomed  nic 
once  more  to  the  Mascliinenfabrik  over  which  he  presides.  While 
he  gave  me  an  interesting  account  of  the  experiences  of  the  St. 
Gothard  electiificafion,  1  could  not  help  thinking  what  an  enormous 
number  of  problems  have  been  laised  and  solved  since  the  days 
of  the  Secbach-W'ettingen  experiments,  some  of  which  I  witnessed 
as  a  student.  In  the  shops  there  was  such  a  preponderance  of 
locomotive  material  that  all  other  work  seemed  negligible  in 
comiarison.  An  idea  of  the  new  locomotive  erecting  shop  is  gained 
from  Fig.  1,  which  shows  a  number  of  goods  locomotives  for  the 
St.  Gothard  Railway.     The  mechanical  parts  are  sui)i)lied  by  the 


locomotives  of  this  firm,  however,  are  assembled  at  MUnchenstein, 
near  Bale.  1  had  an  excellent  guide  in  HeiT  Schroeder,  a  traction 
expert,  who  spared  no  jiains  in  explaining  everything  of  interest. 
Experience  has  alrcadj-  proved  the  absolute  necessity  of  rigid  con- 
structions for  traction  work,  and  the  robust  design  of  the  main 
transformers  for  the  locomotives  was  as  good  an  example  of  this 
as  one  could  wish  to  see.  The  method  of  cooling  these  transformers 
had  several  interesting  features.  The  transformer  is  placed  in  a 
strong  tank  through  which  oil  is  pumped,  while  the  oil  is  cooled 
in  pipes  along  the  outside  of  the  locomotive  or  in  a  cooler  acted  on 
by  a  fan. 

There  was  an  interesting  difference  between  the  Oerlikon  and 
the  Browii  Boveri  single-phase  traction  motors.  In  the  Oerlikon 
motor  theie  are  no  resistance  connectors  between  the  armature 
winding  and  the  commutator  segments  ;  whereas  such  connectors 
are  used  in  the  Brown-Boveri  motor.  Both  types  work  sparklessly, 
but,  as  in  so  many  other  spheres,  it  is  a  good  thing  that  both  methods 
are  I)eing  thoroughly  tried  in  practice.  The  resistance  connectors 
are  not  placed  in  the  slots  as  in  earlier  machines,  but  between  the 
segments  and  the  coils  in  such  a  manner  that  cooling  is  ensured. 
The  object  in  reverting  to  the  use  of  these  connectors  is  to  obtain 


Flo.   1, — T)iE    Locomotive    Erecting   tjnop   or   tue  Maschinenf.4brik    Oerlikon. 


Maschinen  und  LokomotivfabriK,  Winthertur.  By  removing  the 
coupling  rods,  the  motors  can  be  run  light  in  position.  In  order 
to  accustom  the  drivers  to  the  details  of  the  electrical  equijiment, 
a  number  are  sent  by  the  Federal  Railway  Administration  to  gain 
experience  during  the  erection  of  the  locomotives.  It  was  interesting 
to  note  that  the  compensated  series  motor  ^vith  phase-displaced 
commutating  field,  introduced  for  traction  iy  Dr.  Behn-Eschenburg 
many  years  ago,  has  now  become  the  standard  motor  for  single- 
phase  railways. 

In  the  shops  were  also  giant  waterwheel  alternators  and  low- 
frequency  (I63  cycles)  transformers  for  the  railways  as  well  as 
a  :j-phase  motor  truck  coach  for  the  Burgdorf-Thun  Railway,  which 
was  a|)proaching  completion. 

Having  thorouglily  explored  the  shops  under  the  able  guidance 
of  Herr  Mi.sslin,  I  spent  a  long  time  with  the  heads  of  several  technical 
departments,  and  learned  what  had  been  done  in  connection  with 
variable-speed,  alternating-current  commutator  motors,  rotary 
converters,  and  electric  locomotives.  The  design  of  one  machine 
interested  me  greatly — a  rotary  converter  for  1  jVW  V  at  50  cycles 
for  traction  work.  The  construction  and  test  results  of  this  machine 
Vere  discussed  in  every  detail,  until  at  last  an  old  designer  was 
satisfied. 

The   Baden   Works  of  the   Brown,   Boveri   Company. 

At  the  Baden  Works  of  the  Brown,  Boveri  Company,  the  shops 
wore  also  filled  with  work  for  the  Swiss  Federal  Railways.     The 


greater  freedom  in  the  design.  It  may  also  be  mentioned  that, 
instead  of  using  a  lap  winding  on  these  armatures,  a  wave  (series- 
parallel)  winding  with  as  many  paths  as  there  are  poles  was  employed. 
I  had  also  the  good  fortune  to  meet  here  Dr.  A.  Fraenckel,  one  of 
the  firm's  consulting  engineers,  whom  I  had  good  reason  to  remember 
from  my  Carlsiuhe  da\s,  when  he  was  one  of  the  late  Prof.  Arnold's 
assistants.  . 

Eglisau    Power    Station. 

The  first  power  station  visited  was  the  new  one  at  Eglisau  on  the 
Rhine  (see  Fig.  2).  Between  Constance  and  Bale  the  river  falls 
considerably,  and  there  are  already  several  power  stations  in  this 
section.  The  Swiss-German  frontier  at  this  place  runs  along  the 
middle  of  the  .stream,  and  the  power  station  has  been  erected  on  a 
new  channel  on  the  Swiss  side.  (A  glance  at  the  illustrations  will 
readily  show  that  the  interest  in  these  hydraulic  stations,  especially 
to  an  electrical  engineer,  lies  mainly  in  the  civil  engineering  work). 
The  stream  itself  has  been  dammed  by  large  gates  in  order  to  give 
an  effective  head  of  about  'A't  ft.,  wliilo  on  the  German  side  locks 
have  lieen  built  for  use  when  the  river  becomes  navigable.  This 
G»nalis!ifion  has  made  a  wonderful  difference  to  the  river.  Below 
the  tail-race  one  sees  the  time-honoured  Rhine  rushing  madly  along 
over  the  rocks,  while  above  the  weir  the  stream  has  now  more  the 
appearance  of  a  lake.  A  few  more  stations  like  Eglisau  and  there 
will  be  no  more  of  the  old  Rhine  left. 

Between  the  intake  and  the  gates  there  is  a  fish  ladder  to  enable 


December  23,  1921 


The   Electrician. 


783 


fish  to  swim  up  stream.  The  weir  gates  can  be  opened  either  at 
the  top  or  at  the  bottom.  The  top  gates  are  opened  when  the 
amount  of  water  not  required  by  the  turbines  is  small  ;  while  in 
times  of  flood  the  bottom  gates  are  opened  and  water  issues  forth 
under  a  head  of  35  ft.  Under  the  terms  of  their  concession,  the 
power  company  is  not  allowed  to  exceed  this  head  on  account  of 
flooding  the  Irigher  reaches.  At  the  time  of  my  visit,  all  the  water 
was  needed  for  the  day  load — indeed  the  volume  was  only  just 
enough  to  run  the  full  number  of  machines,  and  the  cooling  of  the 
transformers  had  to  be  augmented  by  air  cooling  (open  doors,  &c. ). 
The  gates  are  operated  from  a  gallery  some  60  ft.  above  the  water 
level,  and  this,  together  with  the  station  buOding,  presents  a  very 
pleasing  effect  (see  Fig.  2)  from  the  distance,  wlule  from  the  gallery 
a  fine  view  of  the  Black  Forest  is  obtained.  Instead  of  the  old 
ferry,  there  is  now  a  bridge  across  the  weir,  which  'will  l)e  available 
to  the  public  when  the  bed  of  the  river  below  the  gates  has  been 
re-made  with  concrete  to  prevent  the  foundations  being  washed 
away. 

In  the  machine  room  there  are  six  or  seven  vertical  waterwheel 
sets  (see  Fig.  3),  giving  together  42  000  h.p.  The  space 
between  the  alternator  and  turbine  was  large  enough  to  stand  in — 
a  novel  experience  to  have  the  rotor  wheel  spinning  round  over  your 
head  whilst  watching  the  oil  splashing  in  the  Kingsbury  bearing. 

The  station  at  EgUsau  is  linked  to  the  Nordostschweiz  Kraftnetz. 
This  network  installed  in  K.E.  Switzerland  represents  fairly  well 
what  the  Swiss  are  doing  with  their  water-power.  Wherever 
possible,  low-head  (river)  stations  are  kept  working  on  fairly 
constant  loads,  while  high-head  stations  fed  from  storage  reservoirs 
(natural  or  artificial  lakes)  are  called  upon  to  supply  the  peaks. 
(Of  course  there  are  also  low-head  stations  vnth.  and  high-head 
stations  without  storage  capacity. )  In  this  way  water  is  not  wasted, 
while  the  system  is  also  good  for  seasonal  changes.  In  summer, 
when  water  is  plentiful,  the  river  stations  can  supply  much  power. 
During  this  time  water  in  the  hills  is  being  impounded.  In 
winter,  when  the  rivers  are  practically  dried  up  in  many  places, 
the  reservoirs  can  supply  the  necessary  power.  It  was  interesting 
to  compare  this  method  with  the  one  involving  the  use  of  reserve 
steam  stations,  employed  some  years  ago. 

I  was  greatly  indebted  to  Herr  Kraft,  one  of  the  N.O.K.  engineers, 
for  showing  me  these  works. 

The    St.    Gothard    RaUvvay. 

The  mountain  section  of  the  St.  Gothard  Railway  is  already 
worked  by  electricity,  and  electrification  is  being  extended  to  the 
frontier  at  Chiasso  in  the  south  and  to  Lucerne  and  Zurich  in  the 
north.  The  system  is  single-phase  ■with  an  overhead  pressure  of 
15  000  V  at  16|  cycles.  Of  the  twenty-six  locomotives  at  present 
in  service  between  Erstfeld  and  Bellinzona,  the  electrical  parts  of 
the  goods  locomotives  have  been  supplied  by  the  Oerlikon  Company, 
and  of  the  express  locomotives  by  Brown,  Boveri  &    Company. 


Fig.   2. — Power   Station   at   Eglisau  on   the   Khine. 

Id  a  future  delivery  the  goods  engines  will  come  from  the  Baden, 
and  the  express  engines  from  the  OerUkon,  firm — as  the  Pope 
divided  the  world  between  Spain  and  Portugal,  so  the  Swiss  Federal 
(Sovernment  apparently  divides  its  favours  impartially  between 
these  two  firms. 

Electric  traction  has  made  a  great  difierence  on  this  line.  Instead 
of  three  steam  locomotives,  two  electric  locomotives  haul  the  express 
trains  much  more  rapidly.  At  the  moment,  however,  there  is  so 
little  traffic  owing  to  the  bad  trade  and  shortage  of  visitors  that 


full  advantage  cannot  be  taken  of  the  electrification — the  present 
traffic  is  only  about  half  that  of  1913.  Fig.  4  .shows  Cioeschenen 
Station  at  the  Northern  entrance,  and  Fig.  5  Airolo  Station  at  the 
Southern  entrance,  to  the  St.  Gothard  Tunnel. 

There  are  two  generating  stations  for  the  St.  Ciothard  route — 
Amsteg  on  the  north  side  of  the  tunnel  and  Ritoni  on  the  south 
side.  Both  are  high-head  stations,  the  water  for  the  former  being 
obtained  from  the  River  Reuss  and  for  the  latter  from  LakeRitom. 
The  lake,  now  it  has  been  deepened,  has  an  immense  storage 
capacity  and  it  is  intended  lor  the  winter  load  when  the  Reuss 
is  practically  frozen.  The  river,  on  the  other  hand,  has  ample 
water  in  .summer,  while  for  aesthetic  reasons  it  is  not  desirable  to 


Fig.   3. — Machine   Room   at   Eglisau    Power    Station. 


draw  on  the  lake  at  this  period.  The  two  stations  are  thus  supple- 
mentary and  are  intended  to  furnish  the  power  for  the  complete 
service  on  this  route.  Like  tlie  railway,  these  stations  belong 
to  the  State,  which  has  its  own  staff  of  engineers  for  carrying  out 
these  works. 

It  is  interesting  to  note  that  in  1013,  when  it  was  decided  to 
electrify  the  St.  Gothard  Hne.  the  much  disputed  question  of  the 
sy.stem  was  left  open,  and  it  was  not  until  1916,  when  the  civil 
engineering  works  were  well  advanced,  that  it  was  decided  to  adopt 
the  single-phase  system  at  15  000  V  and  16 1  cycles.  By  this  time 
the  soundness  of  the  system  Jiad  already  been  proved  on  the 
Loetschberg  and  Rhaetian  Railways. 

The    Ritom    Power    Station    at    Piotta. 

At  the  moment  the  Ritom  Station  is  the  only  source  of  power 
for  the  St.  Ciothard  hne,  but  the  load  is  comparatively  small  on 
account  of  the  severe  trade  depression  and  the  fact  that  only 
the  mountain  section  as  yet  has  been  opened  for  electric  traction. 
To  judge  from  the  visitors'  book,  a  considerable  number  of  engineers 
from  all  parts  must  visit  Piotta  every  week.  The  chief  engineer, 
Herr  Schmidt,  very  courteously  explained  fully  every  detail 
from  the  working  of  the  turbine  governor  to  the  various  mishaps 
that  had  occurred  since  working  was  begun.  Power  is  generated 
at  15  000  V,  I63'  cycles,  at  which  pressure  the  single-phase  system 
is  worked.  For  transmission,  the  pressure  is  transformed  up  to 
(SO  000  V,  the  mid-point  being  earthed  so  that  the  cables — which 
\Mie  used  on  account  of  the  tmmel — have  only  to  withstand 
'lO  000  V  to  earth.  Alterations  are  now  in  hand  for  introducing 
|ii'ioxide  of  lead  protective  devices.  Herr  Schmidt  explained 
tlu-  interesting  results  produced  by  the  failure  of  a  cable — among 
'jtlier  things,  a  mighty  transformer  in  exploding  moved  about 
6  in.  away  from  its  position ;  the  oil.  however,  was  saved  through 
having  a  slojiing  floor  with  a  draining-off  chaimel.  Reactance 
coUs  have  been  added  to  protect  the  generators.  A  \-iew  in  the 
machine  room  is  shown  in  Fig.  6. 

After  lunch  we  \'isited  the  works  near  Lake  Ritom,  whence 
the  water  is  obtained  for  the  turbines.  A  funicular  railway, 
which  was  built  during  the  constructional  period,  runs  along  the 
pipe  line  and  is  now  open  for  public  traffic,  as  the  lake  is  a  favourite 
tourists'  resort.  Between  the  lake  and  the  water-tower  there  is 
a  short  pressure  tunnel  through  the  side  of  the  mountain.  This 
tunnel  has  given  some  trouble  from  which  much  valuable  experience 
has  been  gained.  Apparently  cracks  are  produced  in  the  rocks 
during  blasting,  and  the  rocks  also  move  under  pressure  ;  hence, 
unless  means  are  taken  to  ensure  that  the  lining  of  the  tunnel 
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pniases  against  a  solid  wall,  leakage  will  ensue.  B_v  reducing  the 
effective  head  in  the  tunnel,  working  has  been  made  possible^ 
when  the  Amstcg  Station  is  completed,  it  will  be  possible  to  under- 
take any  nceessan-  alterations.  Lake  Ritom  collects  water  from  a 
great  number  of  streams  and  commands  an  admirable  •v'iew  both 
of  the  hills  and  of  the  Ticino  Valley.  In  winter  it  would  appear 
that  the  sun  did  not  penetrate  into  the  valley,  while  it  became 
very  hot  near  the  lake,  though  the  nights  were  pieicingly  cold. 
The  water  entered  the  pipe  line  at  a  practically  constant  tem- 
perature of  4  to  5"C.  all  the  year  rouiul  ;  and  in  winter  the  hot  air 
from  the  generators  is  used  to  prevent  freezing  near  the  penstocks 
and  bends  in  the  station.  One  of  the  engineer.s  told  me  that, 
in  his  opinion,  until  the  lake  was  drained  for  building  the  dam, 
the  water  in  the  lower  parts  had  remained  practically  unchanged 
for  centuries.     Altogether  this  was  a  very  instnietive  visit. 

Povrer   Station   at   Amsteg. 

While  Piotta  is  on  the  Italian-Swiss  side  of  the  .-Vlps,  Amsteg 
is  on  the  German-Swiss  side.  The  water  is  obtained  by  tapping 
the  River  Reiiss  between  AVassen  and  Gurtnellen.  and  conveying 
it  through  a  pressure  tunnel  nearly  five  miles  long  high  \ip  in  the 
side  of  a  hill  to  Amsteg.  To  assist  tunnelling  operations  the 
hillside  is  opened  out  at  six  i)laces,  most  of  which  can  be  seen 
from  the  railway,  as  well  as  the  works  for  the  intake,  where  a 
curved  dam  is  being  built.  Herr  Studer.  the  engineer-in-charge 
of  the  works,  was  very  enthusiastic  in  describing  all  the  interesting 
and  difficult  points  which  had  arisen.  (It  is  really  impossible  to 
speak  too  liighly  of  the  kindness  1  met  with  everywhere.) 

The  laj'-out  of  the  station  in  many  ways  resembles  that  at  Piotta, 
and  it  wa.s  very  fortunate  that  the  time  of  the  visits  showed  the 
latter  station  quite  recently  completed  and  the  former  in  the  most 
interesting  stage  of  construction.  At  Amsteg  the  turbines  and 
alternatoi-s  were  in  course  of  erection,  so  that  the  details  of  the 
Pelton  wheels,  Sc.,  could  be  well  seen.  The  stators  were  being 
wound  on  site.  In  this  station  three-phase  generators,  for  supplj-ing 
power  into  a  SO-cj-cle  network,  were  being  installed  ;  but  these  will 
be  removed  when  the  railwaj'  load  renders  it  neces.sary  to  replace 
them  by  single-phase  generators.  The  policy  adopted  by  the 
Swiss  Federal  Railways  is  to  generate  their  own  power  independently 
of  industrial  needs,  and  to  supply  power  to  the  latter  only  during 
railway  developments — a  policy  radically  different  from  that 
advocated  in  the  Interim  Report  for  the  Electrification  of  British 
Railways.  Germany  also  favours  the  Swiss  method,  and  it  remains 
to  be  seen  which  is  the  better.  A  view  of  Amsteg  Station  is  given 
in  Fig.  7,  with  an  electrically-hauled  train  on  the  St.  Gothard 
Railway. 

Here  also  there  Is  a  funicular  railwaj'  alongside  the  pipe-line. 
The  tunnel  works  were  as  Interesting  as  could  be  imagined.     Every 
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precaution  is  being  taken  to  prevent  a  repetition  of  the  trouble 
at  Ritom — all  cracks  in  the  rocks  and  spaces  between  the  rocks 
and  the  tunnel  luiing  are  being  filled  in  by  forcing  in  cement  un<ler 
high  pressure.  Exhaustive  experiments  were  also  being  made 
where  insufficient  information  was  available,  showing  how  thor- 
oughly the  Swiss  Railway  Administration  has  taken  up  the  question 
of  railway  electrification.  It  is  expected  to  have  the  Amsteg 
StJition  working  next  year. 


The    Furka    Railway. 

In  order  to  got  to  Brigue  the  terminus  of  the  Simplon  and 
Loetschberg  Railways,  the  direct  route  was  both  hand}'  and 
interesting.  .A  fgw  years  ago  a  railway  was  Iniilt  from  Brigue, 
along  the  upper  part  of  the  Rhone  \"alley,  over  the  Furka  Pa,ss  to 
Disentis  via  Anderraatt.  to  establish  a  connection  between  the 
east  and  west  of  Switzerland  without  having  to  go  round  the 
northern  route.  Though  the  rails  have  been  laid  and  most  of  the 
tunnels  pieiced,  the  line  has  been  opened  for  traffic  between  Brigue 
and  Gletsch  only.  The  remainder  of  the  route  is  served  by  State 
"  post-autos  "  (motor  coaches),  the  successor  of  the  old  diligence. 
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Train  at  Airolo   Station  (Southern  Entrance  to  St.  Gothari" 
Tunnel). 

In  Switzerland,  as  elsewhere,  the  motor  coach  has  become  a  vigorous 
opponent  to  the  railway,  and  it  seemed  verj'  improbable  that  the 
unfinished  part  of  the  Furka  line  could  ever  hope  to  succeed  against 
the  "  post-auto."  In  some  parts  of  the  country  motor  coaches 
have  also  de])rived  the  railways  of  much  of  the  light  goods  traffic. 

The   Simplon   Tunnel. 

The  Simplon  Tunnel,  14  miles  in  length.  Is  the  longest  In  the 
world.  There  are  really  two  single-Une  tunnels,  some  yards  apart 
and  joined  at  intervals  ;  but  the  second  tunnel  is  only  now  being 
completed.  Apparently  the  tunnel  has  been  taken  over  by  the 
Swiss  State,  while  the  three-phase  electrification  has  been  extended 
as  far  as  Sitten  (Sion),  in  the  Rhone  Vallc}-.  This  extension, 
however,  was  really  a  war  measure  entailed  by  the  coal  shortage, 
and  the  three-phase  is  to  be  replaced  bj'  single-phase  when  the 
Rhone  Valley  line  Is  electrified.  Work  on  the  power  stations  for 
this  section  has  already  been  begun.  The  tunnel,  however,  «'ill 
retain  the  three-phase  system,  because  of  future  extensions  in 
North  Italy,  kc. 

It  may  be  recalled  that  Brown,  Boveri,  &  Company  undertook 
the  original  elect rifieation  of  the  Simplon  Tunnel  at  their  own 
risk.  That  this  "  .«])orting  offer  "  proved  a  success  is  shown  by 
the  fact  that  the  original  equipment  and  the  A'altellina  locomotives 
which  were  transferred  to  the  tunnel  service  are  still  in  use.  It 
was  also  interesting  to  see  that  the  Brown-Boveri  four-speed 
locomotives  with  squirrel-cage  rotors  are  stUl  in  service. 

At  the  outset,  power  for  the  tunnel  ser\-ice  was  generated  in 
a  small  station  near  by,  the  alternator  being  kept  fully  loaded 
the  whole  time  by  having  an  adjustable  resistance  in  circuit — a 
sim])le  method  of  regulating  the  turbine  speed.  A  new  station, 
however,  has  now  been  built  at  Massal)oden,  just  outside  Brigue, 
the  water  being  obtained  fiom  the  Rhone.  Tills  station  works 
In  parallel  with  another  station  on  the  Italian  side  of  the  tunnel. 
At  times  the  available  power  is  scarcely  enough,  but  matters  are 
helped  by  the  fact  that  the  snow  on  the  southern  slopes  melts 
somewhat  earlier  than  that  on  the  northern  sloi)es. 

The  ventilation  of  the  tunnel  is  carried  out  entirely  from  the 
Swiss  end,  though  at  one  time  air  was  blowTi  in  at  the  Swiss  end 
in  summer  and  at  the  Italian  end  in  winter.  Except  when  a  train 
is  about  to  enter  or  emerge  from  the  tunnel  at  Brigue,  a  curtain 
closes  the  entrance  at  this  end.  The  air  pressure  Is  regulated 
according  to  the  barometric  reports  received  from  Iselle,  at  the 
Italian  end  of  the  tunnel.  The  fans  are  driven  by  induction  motors, 
the  speed  of  which  is  regulated  bj*  Scherbius  aggregates. 
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The   Loetschberg    Railway. 

The  Loetschberg  railway,  'vrhich  was  built  for  electric  traction- 
connects  Berne  -with  Brigiie,  and  was  opened  just  before  the  war, 
Xot  only  has  it  added  to  the  importance  of  Brigue  station,  but  it 
has  introduced  single-phase  alongside  the  original  three-phase. 
Consequently,  when  a  train  enters  the  station  with  a  single-phase 
locomotive,  a  steam  locomotive  pulls  the  train  back  from  the 
single-phase  platform  and  pushes  it  in  to  a  three-phase  traick,  whence 
a  three-jjhase  locomotive  hauls  it  into  Italy. 

At  present  there  is  an  abnormally  large  amount  of  traffic  passing 
over  the  Loetschberg  Railway  on  account  of  about  10  (XIO  tons  of 
coal  per  daj-  passing  from  Germany  to  Italy  via  this  route.  Con- 
sequently, the  Loetschberg  and  Simplon  locomotives  are  heavily 
worked  at  present. 

The  Loetschberg  RaUway  is  somewhat  different  in  character 
from  the  St.  Gothard  Railway.  From  Brigue,  the  line  runs  almost 
parallel  ^vMi  the  Rhone  Valley  line,  though  at  a  much  higher  altitude, 
as  far  as  Hohten,  whence  the  line  turns  northward  and  passes 
through  some  rough  country  before  entering  the  tunnel  at  Goppen- 
stein.  Emerging  at  Kandersteg,  fine  views  of  glaciers  and  sno\> 
topped  mountains  in  the  Bernese  Alps  are  obtained.  In  descend!  i 
to  Fioitigen,  the  line  "  loops  the  loop  "  at  Blausee-Mittholz.  Tlu- 
bridges  and  tunnels  are  intended  for  a  double  track,  but  only  a 
single  line  exists  at  present,  as  is  also  the  case  on  a  section  of  the 
St.  Gothard  line. 

The  thirteen  locomotives  of  2  5C0  H.p.  on  this  line  were  built  to 
the  design  of  the  Oerlikon  Company.  As  in  most  of  the  main-line 
locomotives  in  Switzerland,  the  motors  are  mounted  faii-Iy 
high  and  drive  the  coupled  wheels  through  reduction  gearing. 
Vibration  troubles  have  been  overcome  by  inserting  an  elastic 
member  (in  the  form  of  a  spring)  inside  the  gear  wheel,  or,  in  more 
recent  designs,  inside  the  pinion.  As  far  as  one  could  tell,  the 
starting  of  all  the  trains  drawn  by  electrical  locomotives  was  equally 
smooth  and  rapid — much  smoother  than  the  motor-coaches  on  the 
London  lines — while  I  noticed  no  sign  of  any  vibrations  in  the 
locomotive  in  which  I  travelled. 

The    Bernese   Subsidized   Lines. 

In  addition  to  the  Loetschberg  Railway,  the  Canton  of  Berne 
practically  owns  or  subsidizes  a  number  of  other  lines  near  the 
capital.  These  include  the  lines  from  Spiez  to  Interlaken  and  to 
Zweisiramen,  and  from  Berne  to  Thun  via  Belp.  Not  only  are 
they  now  electrified  on  the  same  system  as  the  Loetschberg,  but  they 
are  fed  from  the  same  supply  stations  at  Spiez  and  Kandergrund. 
These  extensions  were  largely  due  to  the  expense  and  shortage  of 
coal. 

There  are  fourteen  1  000  h.p.  locomotives  for  these  lines.  The 
repair  sheds  are  at  Spiez,  where  the  Loetschberg  locomotives  are 
also  overhauled.     At  the  time  of  mv  visit  there  were  only  three  out 
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of  twenty-eight  locomotives  in  for  repairs.  One  of  these  was  a 
Loetschberg  locomotive  which  had  been  .stripped  for  its  triennial 
overhaul,  and  the  other  two — one  of  each  tj'pe — were  in  for  faulty 
parts  to  be  replaced.  A  certain  amount  of  rewinding  of  the  motors 
and  transformers  on  the  Loetschberg  locomotives  has  been  necessary 
of  late,  either  on  account  of  the  wear  and  tear  since  1913,  or  the 
recent  exceptionally  hea\-j-  coal  traffic.  Xevertheless,  the  quantity 
of  repair  work  in  hand  seemed  to  be  small.  On  the  2  500  h.p. 
locomotives,  double  helical  gears  are  used,  and  some  of  these  had 


been  punished  rather  badly.     The  later  1  000  h.p.  machines  have 
bevelled  teeth,  wliich  drive  at  both  sides  of  the  motor. 

The  Federal  Railways  have  also  a  line  from  Berne  to  Thun,  and 
this  has  also  been  electrified  on  the  single-phase  system.  On  this 
section,  valuable  tests  on  interference  M-ith  communication  circuits 
have  been  made  and  successfid  remedies  have  been  found. 

Conclusion. 

Time  did  not  permit  me  to  inspect  the  extensive  electrification  of 
the  Rhaetian  lines  in  the  Engadine,  where  the  single-phase  system 
has  also  been  adopted.     I  was  able,  however,  to  discuss  the  whole 
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question  of  railway  electrification  with  the  several  authorities  in 
Berne,  and  all  that  I  saw  and  heard  convinced  me  that  the  Swiss 
had  good  reason  to  be  proud  of  their  achievements  in  this  matter. 
It  seemed  to  me  also  that  the  Swiss  had  gone  about  the  problem  in 
the  right  way.  They  had  made  a  thorough  study  of  their  own 
problem  and  solved  their  difficulties  without  too  much  outside 
influence.  Such  freedom,  perhaps,  is  not  possible  for  every  country  ; 
for  example,  it  might  not  be  prudent  for  France  to  adopt  the  single- 
phase  system  for  her  railways,  even  if  it  should  be  better  than 
the  continuous-current  system,  foi'  the  simple  reason  that  the  nation 
she  most  dreads  has  adopted  the  single-phase  system.  Great 
Britain,  however,  is  free,  or  at  least  can  be  free  from  Continental  or 
American  influence  in  deciding  what  is  best  for  her  main  lines. 
Moreover,  Great  Britain  has  firms  and  engineers  who  are  financially 
independent  of  foreign  developments.  Consequently,  the  choice  is 
or  can  be  in  our  ovfw  hands  ;  and  if  electrification  is  decided  upon 
it  behoves  us,  therefore,  to  make  certain  which  system  is  best  for  our 
long-distance  lines  before  going  too  far.  For  this  reason  it  is 
perhaps  fortunate  that  in  the  near  future  we  shall  probably  see  the 
Brighton  main  line  electrified  on  the  single-phase  system,  and  the 
North-Eastern  main  line  on  the  continuous-current  sj-stem.  Jly 
thanks  are  due  to  Mr.  C.  C.  Hawkins — who  accompanied  me  on 
part  of  my  itinerary — for  helpful  suggestions  in  drawing  up  these 
notes. 


Progress   on   Japanese    Railways. 

Ill  the  report  on  the  cuniniercial,  industrial  and  financial  situation 
in  Japan,  it  is  stated  that  the  Government  will  construct  3  321 
miles  of  new  railways,  and  also  improve  the  existing  system. 
The  total  expenditure  voted  for  the  scheme  is  1419  000  000  yen. 
and  of  this  sum  556  000  000  yen  is  to  be  allocated  to  new  construc- 
tion and  863  000  000  yen  to  improvements. 

As  regards  improvements,  the  question  of  electrification  is  the 
one  which  calls  for  special  attention.  A  Bill  to  establish  a  semi- 
official electric  power  company  in  Tokio,  with  a  capital  of  100  000  000 
yen,  which  would  supply  the  necessary  electric  power  to  the  Govern- 
ment for  its  railways,  failed  to  pass  the  Diet,  and,  in  view  of  the 
unfavourable  financial  conditions  since  then,  the  Government  were 
obliged  to  withdraw  the  measure  and  reduce  the  plan  to  about 
half  of  the  original  proposal.  The  work  will  take  about  five  years, 
and  will  be  looked  after  by  an  electric  bureau  which  has  been 
newly  created  in  the  Department  of  the  Imperial  Railwaye. 

One  of  the  new  schemes  is  for  the  construction  of  a  high-speed 
electric  railway  between  Tokio  and  Nikko.  which  will  cover  the 
distance  in  about  two  hours,  compared  with  four  hours  by  the 
existing  Government  line. 
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An    Investigation    of    Transmitting    Aerial    Resistances.* 


By    T.    L.     ECKERSI.KY.     B.A..    B.Sc 


It  i3  well  known  to  wireU'ss  engineers  that  long  waves  are  necessary 
to  transmit  over  long  distances,  but  the  useful  radiation — wliich  is 
)irojK)rtionaI  to  the  square  of  the  aerial  height  divided  by  the  square 
of  the  wave-length — becomes  insignificant  compared  with  the  other 
losses  when  the  wave-length  is  sufficiently  long.  A  large  part  of  the 
energy  delivered  to  the  aerial  sinks  into  the  neighbouring  ground  and 
is  not  recovered.  With  the  idea  of  screening  the  earth  from  the 
electro-magnetic  effects  of  the  aerial  current  an  inverted  L-type 
aerial  was  used,  and  a  screen  of  wires  parallel  to  the  horizontal  part 
of  the  aerial  and  insulated  from  the  ground  was  employed  in  the 
manner  of  a  balancing  capacity  (see  Fig.  1). 

The   Screened   Aerial. 

According  to  Maxwell's  formula,  an  earthed  screen  with  wires 
1  ft.  apart  and  2  ft.  6  in.  above  the  ground  will  carry  80  per  cent,  of 
the  current,  leaving  20  per  cent,  in  the  ground,  and  if  the  same 
screen  is  insulated  there  will  be  less  than  1/10  000  per  cent. 
R.M.S.  earth  current. 

The  screen  was  accordingly  designed  on  thi.s  basis,  and  consisted 


Analysis    of    Losses. 

The  aerial  resistance  can  be  analysed  into  four  parts  : — 

in)  Radiation   resistance  :  o — r„- 
(A)- 


(6)  Eddy-current  and  >vire  resistance  :  a — -   nearly. 

(c)  Dielectric  loss  resistance  :  oA. 

(rf)  Leakage  resistance  :  oA-. 
of  these  (d)  seemed  to  be  absent  in  this  particular  set  of  experiments, 
and,  considering  the  screened  aerial,  the  other  losses  bore  the  pro- 
portions indicated  in  Fig.  2. 

The  dielectric  loss  varies  with  the  distribution  of  the  wires  of  the 
screen  and  has  been  finally  traced  to  the  surface  layer  of  vegetation 
on  the  earth. 

Screen   Oscillation. 

When  measurements  were  taken  at  wave-lengths  close  to  the 
natural  wave-length  of  the  aerial,  there  was  observed  an  increase 


Earth 


A.  Aerial  earthed  B.  Aerial  screened 
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of  sixty-four  wires,  200  ft.  long.  It  covered  all  the  space  lielow  the 
aerial  and  extended  in  all  directions  an  amount  at  least  equal  to  the 
height  of  the  aerial  (i.e.,  15  ft. )  beyond  the  latter.  ^.=,x-4-il 

Comparative    Results. 

For  the  measurement  of  liigh-frequcncy  resistance  the  "  added 
resistance  method  "  was  u.sed,  but,  instead  of  observing  the  reduc- 
tion of  current  produced  on  inserting  a  known  resistance,  the 
voltage  drop  acro.S3  the  leading  inductance  was  noted.  An  accuracy 
of  5  per  cent,  is  claimed. 

At  a  wave-length  between  one  and  a  half  and  three  times  the 
natural  wave-length  of  the  aerial,  the  earthed  aerial  gave  a  resistance 
of  nearly  4  O,  while  that  of  the  screened  aerial  was  less  than 
1  O.  Thus  the  power  required  to  produce  a  given  current  is 
reduced  four-fold  when  using  the  screened  aerial. 

Experiments   ivith   Screen. 

Experiments  were  made  to  set  a  limit  to  the  number  and  spread 
of  screen  wires  and  also  to  indicate  the  origin  and  nature  of  the 
losses. 

It  was  found  that  if  the  wires  are  sufficiently  few  and  far  between, 
the  resistance  will  be  inversely  proportional  to  the  number  of  wires, 
but  that  when  the  wires  are  so  crowded  that  the  distance  between 
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them  is  small  compared  with  their  height  above  the  ground,  an 
increase  in  the  number  of  -ivires  will  not  appreciably  reduce  the 
resistance  ;  and  also  that  the  wider  the  screen,  the  less  is  the  resist- 
ance, up  to  a  certain  point,  but  that  an  overlap  equal  to  the  height 
of  the  aerial  .seems  to  be  sufficient.  The  aerial  resistance  can  only 
be  further  reduced  by  widening  both  aerial  and  screen  together. 

*  Abstract  of  a  Paper  read  before  the  Wireless  Section  of  the  In- 
stitution of  Electrical  Engineers. 


of  resistance  which  was  much  too  rapid  to  be  accounted  for  by  any 
change  in  the  eddy  currents  or  radiation  resistances.  This  was 
found  to  be  due  to  oscUlation  from  end  to  end  of  the  screen,  as  shown 
in  2  of  Fig.  3. 

No.  1  is  the  main  oscillation  which  is  responsible  for  the  radiation 
of  energy. 

Xo.  2  is  the  oscillation  from  end  to  end  of  the  screen,  to  which 
reference  has  already  been  made.     This  may  obviously  absorb  a 


—  Aerial 


Screen 


Fig.   .3. 


Earth 

-Independent   Free   Periods   of   the   Screen. 


great  deal  of  energy  if  present  and,  since  it  does  no  useful  work  in 
radiation,  it  is  in  every  way  harmful. 

No.  3  is  the  oscillation  from  end  to  end  of  the  aerial  and  is 
normally  outside  the  working  range  of  wave-lengths ;  for  that 
reason  it  cannot  be  neglected.  The  oscillation  (2)  is  usually  some- 
where near  the  natural  period  of  (1),  and  hence  is  dangerous  when 
working  on  the  shortest  wave-lengths. 

Earthing  of  the  point  '"  O  "  is  fairly  effective  in  reducing  the  peak 
in  the  resistance  curve,  but  it  leads  to  about  50  per  cent,  all  round 
increase  of  resistance.  It  has,  however,  been  discovered  that  a 
point  on  the  loading  coil  can  be  found  which  can  be  earthed  ^vithout 
increasing  the  resistance. 

Conclusions. 

r  Screens  have  been  employed  successfully  at  large  power  stations, 
for  example,  at  Clifden,  and  it  now  requires  only  one-sixth  of  the 
power  to  produce  signals  at  Glace  Bay  equal  to  those  formerly 
produced  by  the  spark  station.  It  is  evident,  therefore,  that  the 
practice  of  long-distance  wireless  telegraphy  may  be  very  consider- 
ably modified  by  these  results. 

The  very  favourable  results  so  far  obtained  seem  to  augur  a 
jjossibility  of  obtaining  even  better  results  in  the  future.  There  is 
still  considerable  room  for  improvement,  for  the  earth  losses  in  the 
cases  already  investigated  still  form  a  largo  proportion  of  the  total 
resistance. 

Obviously,  if  perfect  radiation  efficiency  can  be  obtained,  the 
height,  size,  and  shape  of  the  aerial  ^vill  not  matter  so  long  as  it 
radiates  in  the  direction  required  ;  for  all  the  power  put  into  the 
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aerial  is  usefully  employed  in  radiation.  But  when  a  small  or  low- 
aerial  is  used  we  are  likelj-  to  experience  other  troubles.  If,  for 
instance,  we  halve  the  effective  height  we  must  double  the  current 
to  produce  the  same  range  ;  in  fact,  the  currents  required  are 
inversely  proportional  to  the  heights.  For  this  reason  the  currents 
with  a  low  aerial  tend  to  become  excessive  and,  before  long,  the 
voltage  limit  of  the  aerial  may  be  reached.  Take  the  same  example 
again  ;  if  we  halve  the  height,  we  must  double  the  capacity  for  the 
same  maximum  voltage  in  each  case,  and  so  on  ;  lowering  the  aerial 
to  half  the  height  will  in  most  cases  hardly  increase  the  capacity,  so 
we  shall  have  to  spread  the  aerial  to  attain  these  results. 

In  conclusion,  whatever  the  diawbacks  of  the  screened  aerial 
may  be,  it  is  certainly  one  degree  nearer  the  ideal  of  perfect  radiation 
efficiency. 

DISCUSSION. 

There  was  a  good  and  representative  attendance  at  the  Institution 
on  December  7,  for  Capt.  Eckcrsley's  long-expected  paper  on 
screened  aerials.  The  jiaper  contains  many  curves,  doubtless  a 
good  point,  but  having  disadvantages  when  the  showing  of  them 
on  the  screen  involves  reading  the  paper  almost  entirely  in  darkness. 

Although  not  always  to  the  point,  the  discussion  provoked 
considerable  signs  of  life,  and  in  spite  of  the  Chairmah's  appeal  for 
brevity  was  still  in  fvdl  blast  at  7.45. 

Neglect  of  Previous  Work. 

Major  J.  Erskine  Murray  considered  the  paper  to  be  valuable 
for  its  analysis  of  losses,  but  to  suffer  from  a  neglect  of  what  had  gone 
before.  In  1934  Lodge  had  stated  that,  by  the  use  of  a  counterpoise 
in  the  place  of  an  earth  connection,  the  decrement  was  decreased, 
and  further  that  there  was  a  maximum  efficiency  for  one  particular 
height.  Other  pre^-ious  investigations  which  Mr.  Eckersley 
made  included  no  reference  to  that  by  H.  True  described  on  p.  163 
of  the  Jahrbuck  fiir  drahtlose  Telegraphic  for  1911,  or  to  Austin's 
work  in  the  U.S.A.  The  troubles  due  to  the  self-oscillation  of  the 
screen  might  be  overcome  by  making  its  wave-length  identical  with 
that  of  the  main  oscillation.  A  mathematical  solution  was  given. 
With  what  kind  of  an  earth  connection  was  the  screen  being 
compared  ?     Surely  Fig.  1  was  not  to  be  taken  seriousl}'. 

What  Was  the  Earth  ? 

Capt.  R.  C.  French  also  asked  how  the  earth  was  formed.  Did 
it  have  a  fair  chance  in  the  competition  ?  When  the  screen  was 
used  there  was  still  a  certain  residue  of  earth  losses.  Could  this  be 
reduced  by  spreading  a  metallic  network  upon  the  ground  ?  The 
need  for  sjinmetry  in  the  connections  of  the  screen  had  been  shown 
by  a  case  in  which  the  aerial  current  was  3  A  with  a  badlj'  arranged 
screen,  but  10  A  with  a  symmetrical  screen. 

Mr.  J.  E.  Taylor  had  had  the  earth  screen  as  a  pet  idea  for  years. 
He  liked  to  consider  it  in  theory  as  a  Faraday  cage  with  a  hole  in 
it.  Handing  in  his  original  memoranda,  dated  Feb.  11,  1913,  he 
read  notes  clearly  explaining  the  purpose  of  a  metallic  network  for 
confining  the  electro-magnetic  waves  to  a  good  dielectric  (air)  and 
eliminating  losses  in  the  earth.  He  did  not  take  out  a  patent. 
It  did  not  pay  to  take  out  patents  in  the  Post  Office.  He  had  to 
make  a  disclaimer — in  no  way  coimccted  with  the  subject  of  the 
debate — he  had  designed  no  Government  ■wireless  stations! 
Mr.  Taylor  makes  some  further  points  in  a  letter  we  publish  in 
our  Correspondence  columns. 

LlEDT.  G.  W.  CoBBOLD  reported  results  obtained  with  military 
aerials  at  Woolwich.  A  balancing  capacity  reduced  the  resistance 
but  made  no  effect  on  strength  of  signals. 

Major  H.  P.  T.  Lefroy  measured  the  true  novelty  of  the  paper  by 
the  great  interest  it  had  aroused.  The  counterpoise  system  of  the 
early  wagon  sets  had  been  better  than  an  earth  for  transmitting  but 
inferior  for  receiving. 

Post  Office  Results. 

Me.  A.  C.  Warren  gave  figures  for  a  number  of  Post  Office  aerials. 
Although  no  screen  was  used  their  efficiency  was  greater  than  the 
figure  of  33  per  cent,  mentioned  by  Mr.  Eckersley  as  very  good  for 
a  screened  earth.  At  Stonehaven  the  large  aerial  had  a  radiation 
efficiency  of  2-1  per  cent.,  and  the  small  one  60  per  cent.  ;  at  Caister, 
40  per  cent.  ;  at  Devizes,  one  of  30  per  cent.  ;  and  another  of  39  per 
cent.  Leafield  aerial  had  a  resistance  of  0-9  O.  at  10  000  metres. 
He  doubted  the  figures  for  Clifden  which  had  appeared  in  the  "  Radio 
Review,"  and  considered  formula;  given  in  the  paper  for  ground  loss 
and  resistance  to  be  vague  and  incorrect.  He  had  found  a  resistance 
value  of  4  O  due  to  taking  the  aerial  lead  through  a  small 
insulator  in  a  wooden  hut. 

Claims  for  Priority. 

Prof.  C.  L.  Fortescue  considered  that  A.  J.  Madge  had  strong 
claims  to  priority  in  the  application  of  earth  screens,  having 
installed  a  very  similar  arrangement,  in  which  the  outer  end  and 
sides  of  the  screen  were  earthed  in  1906.     To  which  Major  Lefroy, 


not  content  to  let  the  Senior  Service  have  it  all  their  o\vn  way, 
retorted  by  quoting  1904  as  the  date  at  which  Garden  had  used  a 
counterpoise. 

Phantom  Volts. 

Capt.  H.  Round  wondered  whether  the  earth  screen  was  not  even 
earlier  than  Lodge  ?  Was  it  not  the  Hertzian  oscillator  ?  In 
some  experiments  of  his  own  under  Signor  Marconi  in  19:i9  he  had 
found  it  an  advantage  to  lift  a  metallic  screen  from  the  ground. 
As  regards  the  effect  of  the  screen  upon  radiation  he  had  taken  note 
of  the  effect  upon  signal  strength,  using  the  same  aerial  current  with 
and  without  the  screen.  There  was  no  noticeable  difference.  He 
had  suggested  the  present  investigation  to  ]\Ii'.  Eckersley  without 
suspecting  into  what  an  experimental  and  mathematical  whirlpool 
he  was  to  be  drawn  ;  sometimes  the  exjieriments  were  made  to  fit 
the  mathematics  and  at  others  the  mathematics  were  made  to  fit 
the  experiments.  The  method  described  in  the  paper  balanced  the 
electrical  effects  in  the  ground  by  an  opposite  charge  on  the  screen 
and  permitted  the  calculation  of  the  resistance  of  an  aerial  which 
had  not  been  built.  He  related  the  comment  of  a  "  spark 
merchant  "  on  observing  360  A  in  the  aerial  at  Carnarvon — "  They 
are  not  real  amperes,  they  have  got  no  volts  behind  them." 
Evidently  influenced  by  the  recollection  of  this  anecdote, 
Capt.  Round,  in  replying  to  Mr.  Warren,  forgot  the  input  volts  in 
estimating  the  efficiency  of  the  Leafield  arc  ! 

I  Screening  Effect  of  Counterpoise  Not  Realized. 

Capt.  P.  P.  Eckersley"  admitted  that  earth  screens  had  in  fact 
been  used  in  the  past  but  not,  he  thought,  with  an  understanding 
of  their  function  in  eliminating  dielectric  losses  in  the  earth. 
Rather,  he  suggested,  they  had  been  used  in  the  spirit  in  which  he 
in  1908,  when  at  school,  put  the  earth  wires  up  on  poles  because 
it  was  a  quicker  method  than  burjang  them.  The  prior  calculation 
of  the  resistance  of  the  aerial  and  earth  screen  at  Croj'don  was  not 
a  success.  The  actual  value  was  twice  too  big  ;  the  station  was 
badly  placed. 

Mr.  F.  C.  Lunnon  showed  that  errors  could  arise  in  the  calculation 
of  the  eft'ective  height  of  an  aerial.  The  effective  height  of  a  par- 
ticular aerial  with  wooden  masts  and  manilla  ropes  was  9-64  metres 
calculated  and  8'3  metres  measured.  In  another  case  with  Steel 
masts  and  stavs  the  calculated  height  was  16-1  and  the  measiu'ed 
height  14. 

Mr.  E.  H.  Shaugunessy  was  not  convinced  that  we  already  knew 
so  much  about  the  subject  as  previous  speakers  had  claimed.  For 
example,  the  jjatent  for  the  counter  capacity  stood  in  the  name  of 
Muirhead,  not  Lodge.  He  appreciated  the  regular  tests  and  work 
done  by  the  Marconi  Company,  as  disclosed  in  the  paper,  and 
mentioned  a  patent  of  1905  in  which  Signor  Marconi  anticipated 
the  so-calk'd  pioneer  work  of  Alexander.son. 

The  Chairman  (Prof.  G.  W.  O.  Howe)  gently  chid  the  author  for 
calling  the  earth  spherical  rather  than  round  in  proving  the  energy 
loss  in  a  condenser  to  be  more  fundamental  than  its  power  factor. 
Meissner  was  recently  reported  as  sa\-ing  that  he  expected  to  raise 
the  radiation  efficiency  of  Xauen  from  7^-  per  cent,  to  50  per  cent. 
As  to  the  use  of  the  term  "  earth  screen  "  instead  of  "  counter- 
poise," he  suspected  that,  as  in  the  words  of  De  Forest,  "  PUotron  " 
was  Greeko-Schenectady  for  "  Audion,"  so  "  earth  screen  "  was 
Chelmsford  for  "  counterpoise. 


Electro-Metallurgy   in    Sardinia. 

Geologically  the  island  of  Sardinia  is  a  continuation  of  the  Iberian 
Peninsula,  and.  like  Spain,  is  rich  in  mineral  ores;  nevertheless,  up 
t<3  the  present,  it  has  been  the  most  neglected  section  of  Italy.  Zinc, 
silver,  iron  pyrites,  copper,  mercury  are  obtained  from  its  mines, 
but  hitherto  they  have  been  exported  as  ore  for  the  met-al  industries 
of  Belgium,  France,  and  Great  Britain,  which  possessed  the  coal 
required  for  their  transformation.  The  utiUsation  of  the  hydraulic 
resources  of  the  island,  in  accordance  with  the  Government  pro- 
gramme, will,  however,  permit  in  the  near  future  of  the  developmemt 
of  electro-metallurgy.  The  great  artiiicial  lake  in  the  Tirso  moun- 
tains, impounding  some  15  billion  cubic  yards  of  water,  is  nearing 
completion,  and  with  others  under  construction  will  supply  Sardinian 
industry  annually  with  500  billion  kWh  of  electrical  energy.  The 
great  authority  on  hydro^electric  installations,  Eng.  Angelo  Omodeo. 
in  a  recent  conference  with  a  Parliamentary  Commission,  showed 
with  the  help  of  figures  that  the  total  storage  capacity  of  all  the 
Sardinian  reservoirs  will  be  no  less  than  1^  billion  cubic  metres, 
which  will  supply  the  hydro-electric  installations  with  100  000  h.p. 
of  energy,  and  irrigate  250  000  acres  of  land.  It  will  then  be 
possible  "to  utilise  in  Sardinia  the  200  000  tons  of  zinc  annually 
extracted  from  her  mines,  transforming  them  by  electrolysis  into 
metallic  zinc,  and  electrically  to  transform  the  Sardinian  iron  ores 
into  pig  iron,  thus  producing  in  the  island  raw  materials  which  Italy 
now  has  to  import  at  heavy  cost.  And  not  only  will  these  hydro- 
electric works  build  up  the  industries  of  Sardinia,  but  irrigation  is 
all  that  is  wanted  to  make  the  island,  rich  in  summer  grazing  lands, 
into  the  great  cattle-breeding  centre  for  Italy,  and  to  develop  her 
other  agricultural  industries. 
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The    Queensferry-Ghester    Transmission    Scheme. 


The  inability  of  the  local  authorities  in  the  Chester  area  to  join 
the  Chester  Corporation  in  undertaking  financial  responsibility 
fur  a  joint  scheme  of  electricity  supply  caused  t!ic  city  autliorities 
ti>  consider  other  methods  of  relieving  the  existing  shortage  of 
supply,  and  negotisitions  wore  conimi-iifcfl  tn  rK-qMiro  m  siijiply  from 
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Station, 

the  power  station  ai  H.M.  Faetorj',  Queensferry,  originally  used 
for  munition  work.  In  ,Iuly  1920  the  Electricity  Commissioners 
delimited  the  North  Wales  and  Chester  Electricity  District  and  a 
scheme  was  agreed  upon  by  the  Chester  Corporation  and  the  North 
Wales  Electric  Power  Company.  It  will  ultimately  form  an 
integral  part  of  the  electrical  development  contemplated  in  the  area. 
The  city  pays  the  Government  a  fixed  sum  per 
annum  per  kilowatt  for  energy  u.scd  to  cover 
standing  charges  and  bears  all  maintenance 
and  running  costs. 

Steam    Raising    Plant. 

Turning  first  to  the  yueensfcrry  .station,  the 
steam  raising  plant  consists  of  thiity-two  Lanca- 
shire boilers,  a  view  of  which  is  given  in  Fig.  1, 
arranged  in  ranges  of  eight  boilers,  each  range 
having  its  own  chimney,  economiscr.s,  and 
induced  draught  fan.  Each  of  the  boilers  aiv 
fitted  with  the  Bennis  sprinkler,  stoker,  and 
.self-cleaning  compressed-air  furnace,  and  are 
capable  under  normal  conditions  of  giving  :iii 
i'va[>oration  of  appro.\imately  10  ()0()  lb.  of 
steam  jx-r  hour.  The  coal  used  on  boilers  is 
handled  throughout  by  a  Bennis  coal  and  asli 
handling  plant  in  the  follo\flng  way  :  A  rotar-, 
tnick  tipper  takes  the  loaded  railway  trucks 
from  the  locomotive  and  revolves  them  through 
a  complete  circle,  so  that  the  trucks  are  turned 
upside  down  and  complijtely  emptied  without 
trimming  or  raking.  The  clamping  gear  whicli 
holds  the  trucks  in  ]X)sition  is  adjustable,  su 
that  the  tippler  can  take  any  height  of  truck 
to  the  maximum  size  for  which  it  is  designed. 

The  tippler  revolves  on  rollers,  which  an- 
turned  through  suitable  worm  and  spur  reduc- 
tion gear  by  a  6  H.P.  motor.  A  tnick  tipjxv 
can  discharue  from  eight  to  ten  trucks  per  . 
hour;  the  romplete  revolution  occupies  ap- 
l)roxiraately  two  minutes,  the  remainder  of  the 
time  being  taken  up  in  entering,  clami)ing  down,  and  removing  tho 
empty  truck  through  the  tippler. 

Conveyors. 

As  tho  coal  leaves  the  tnicks.  it  falls  into  a  concrete  hopper, 
holdinc  .ilmut  20  tons.     From  this  hopper  it  flows  by  gravity  through 


a  shoot  to  a  '"  U  "  link  steel  chain  conveyor,  large  enough  to  convey 
coal  at  a  rate  of  about  60  tons  per  hour.  Ihe  first  jx)rtion  of  this 
conveyor  is  inclined  and  the  remaining  portion  is  carried  horizontally 
over  the  tops  of  bunkers.  Openings  arc  placed  at  intervals  in  the 
bottom  of  the  cast  iron  trough  in  which  the  conveyor  runs,  each 
opening  being  provided  with  a  cut-otf  slide,  operated  by  hand,  so 
that  the  coal  may  be  dcix)sitcd  in  any  part  of  the  bunkers  as 
required.  The  approximate  length  of  tlie  conveyor  is  660  ft.  The 
conveyor  is  driven  by  a  30  ii.H.r.  motor  through  reduction  gearing. 
The  bunkers  into  which  the  conveyor  delivers  are  constructed 
of  bring  concrete  and  steel  and  have  "a  capacity  of  approximately 
2  240  tons,  which  when  fully  loaded  is  equal  to  about  seven  days' 
supply.  Each  of  the  boileis  is  fitted  with  a  Bennis  automatic 
elevator  with  si'lf-starting  and  stopping  device.  This  is  actuated  by 
the  amount  of  coal  in  mechanical  stoker  hoppers,  and  by 
the  aid  of  which  a  constant  supjily  of  fuel  is  assured  for  the 
furnaces. 

Suction   Asl    Plant. 

The  whole  of  the  boilers  are  fitted  with  a  Bennis  pneumatic 
ash  suction  plant.  The  whole  of  the  ashes  when  withdrawn  from 
furnaces  are  drawn  through  a  grid  into  the  suction  pipe  line,  and 
from  thence  to  either  of  two  ash  tanks  placed  in  a  suitable  position. 
.Ajjart  from  dealing  mth  ashes,  arrangements  are  maae  on  the  same 
plant  to  deal  with  the  whole  of  the  flue  dirt  which  accumulates 
in  the  boiler  settings,  main  flues,  and  economisers,  &c.,  and  by  the 
anangement  of  suitable  connections  and  flexible  pipes,  it  is  possible 
with  a  minimum  amount  of  labour  to  clean  out  the  whole  of  the 
flues,  &c.,  and  deposit  the  flue  dirt  into  the  ash  tanfc^  from  which 
it  may  be  loaded  into  railway  trucks  or  carts  as  desired.  Each  ash 
tank  is  of  a  cylindrical  type,  has  a  capacity  of  about  20  tons  of 
ashes  and  is  lined  with  concrete  2  in.  thick.  The  suction  is  obtained 
by  means  of  a  Roots  exhauster. 

The  generating  plant,  a  view  of  which  is  given  in  Fig.  2,  consists 
of  four  turbo-alternators,  havins  an  aggregate  capacity  of 
5  500  kW.  "^  ■ 

30  000    V    Overhead    Plant. 

The  most  interesting  part  of  the  scheme  is,  however,  the  transmis- 
sion Hue.  At  the  station  has  been  installed  a  2  200  kVA  440/33  tKXt  V 
three-phase  transformer,  and  for  a  distance  of  630  ft.  the  trans- 
niission  is  accomplished  by  underground  cable.  For  part  of  this 
distance  the  cable  rests  on  the  bed  of  the  river  Dee.  On  the  north 
side  of  the  river  the  cable  is  brought  to  a  steel  terminal  mast  shown 


Fio.  2.— The   Turbine   Koom   at   Qukensferrt. 

in  Fig.  3  and,  from  thence  for  a  distance  of  oj  miles,  the  transmission 
is  effected  liy  overhead  construction  mounted  on  steel  masts  sjacea 
400  to  ."HHJ  ft.  apart.  The  cables  and  lines  are  duplicated  so  that 
a  second  transformer  can  be  added  as  soon  as  load  conditions 
justify.  Outside  the  city,  at  Scaland  W.oa.A  sub-station,  the  supply 
is  stepixjd  down  to  6  600  V  and  taken  to  the  New  Crane  Street 


December  23,   1921 


The   Electrician. 


789 


Electricity    Works    by    underground   cable.     This    sub-station    is 
shown  in  Fig.  4 

The  existing  city  supplies  at  420  V  d.c.  are  drawn  from  the  old 
steam  driven  sets  at  New  Crane  Street  and  the  hydro-eleetric 
station  on  the  Dee,  giving  a  total  generator  capacity  of  2  400  kW. 
It  is  hoped  that  the  new  scheme  will  enable  the  steam  sets  to  be 
superseded.     A  1  000  kW  rotary  converter  has  been  installed  at 


out  liy  the  contractors,  the  Metropolitan- Vickers  Electrical 
("ompany,  Ltd.,  Manchester,  who  supplied  the  switchgear,  trans- 
formers, and  rotaries,  and  Callendcr's  Cable  and  Construction 
Company,  who  supplied  the  cables  and  overhead  line  material. 
The  Council  authorised  the  Electricity  Committee  to  proceed  with 
the  scheme  in  June  of  this  year,  and  the  successful  outcome  is 
largely    due    to    IVIr.    P.    S.    Brook,    chairman   of   the   Electricity 
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Fia.   3. — Steel    Terminal    Mast,   showing    Cable    fkom 

QUEENSFEBET    STATION     AND     OvEEHEAD     LiNE. 


-OvEKHEAD    Lines   enterinCt    Sealand   Road 
Substation. 


New  Crane  Street  to  feed  the  existing  d.c.  network,  and  a  feeder 
goes  out  to  sub-stations  at  the  Hydraulic  Engineering  Companj''s 
and  Brook  Hirst  Company's  works,  at  both  of  which  are  5U0  kW 
rotaries. 

Opening  Ceremony. 
The  cun'ent  was  formally  switched  on  at  Queensferry  on 
December  9th  by  the  Mayor,  Alderman  Dr.  W.  H.  Griffiths,  and  the 
station  and  transmission  line  were  inspected.  At  a  subsequent 
meeting  at  Chester  To^vll  Hall,  great  appreciation  was  expressed 
of -the  remarkable  expedition  \\'ith  which  the  work  had  been  carried 


Committee,   and    the    Borough     Electrical      Engineer,    Mr.    S.    E 
Britton. 

Future    Developments. 

Although  the  Electricity  Act  1919  does  not  permit  an  aiithority 
to  sujiply  other  authorities  at  a  profit,  the  city  has  obtained  powers 
to  furnish  electricity  to  consumers  -within  a  five  miles  radius.  The 
object  in  view  is  to  foster  the  industrial  development  of  the  area 
by  adding  the  necessary  power  supply  to  the  railway,  river,  and 
other  facilities  which  the  city  possesses.  The  new  scheme  is  the 
only  example  of  33  000  V  overhead  line  con.struction  in  the  country. 


A    New    Design    of   Starting    Equipment. 


The  apparatus  employed  for  starting  direct-circuit  motors  may 
be  divided  into  two  classes,  the  controller  t3rpe  and  the  face-plate 
type  respectively.  These  two  t-ypes  of  apparatus  have,  generally 
speaking,  been  used  in  two  distinct  fields  of  application,  the  former 
for  cranes,  hoists  and  other  simQar  appliances  where  the  operator  is 
in  constant  attendance  and  where  speed  adjustment  is  constantly 
required,  and  the  latter  for  starting,  pure  and  simple,  where  a  con- 
stant speed  is  often  the  order  of  the  day,  and  where  the  actual  starting 
is  carried  out  by  more  or  less  unskilled  personnel.  These  latter 
conditions  necessitate  the  use  of  some  sort  of  automatic  arrange- 
ment in  order  that  neither  the  motor  nor  the  operator  may  be 
liable  to  damage  from  negUgence  or  ignorance. 

Some    Disabilities   of  Face-Flate    Starters. 

In  designing  face-plate  starters  to  meet  these  conditions  much 
ingenuity  has  been  successfully  employed.  At  the  same  time, 
this  type  of  starter  has  certain  limitations,  both  mechanical  and 
electrical,  especially  where  heavy  currents  are  employed.  These 
disadvantages  may  be  summed  up  in  the  statement  that  the 
operation  of  such  apparatus  depends  on  the  pressure  of  a  laminated 
copper  brush  for  effective  contact  at  each  resistance  step,  and  that 


this  pressure  cannot  be  increased  to  any  very  high  value  owing  to 
the  fact  that  the  starter-arm  must  be  free  enough  to  be  capable  "of 
being  pulled  back  by  the  safety  spring  when  failure  of  supply  "or 
overload  demands  it.  This  naturally  cuts  down  the  amount  of 
current  that  can  be  safely  passed.  These  disabilities  do  not  occur 
in  a  controller.  It  therefore  follows  that,  if  the  no-load  and  over- 
load features  of  the  ordinary  face-plate  starter  and  some  form  of 
safeguard  against  leaving  the  apparatus  in  circuit  in  a  mid  position 
can  be  combined  with  the  advantages  obtainable  with  the  controller 
tjrpe  of  apparatus,  a  notable  advance  in  the  design  of  this  class  of 
equipment  will  have  been  made. 

A    Satisfactory   Solution. 

The  problem  is  one  not  without  difficulty,  but  it  seems  to  have 
been  satisfactorily  solved  in  the  new  apparatus  which  has  recently 
been  designed  and  put  on  the  market  by  Brook,  Hirst  i-  Company, 
of  Chester.  As  will  be  seen  from  the  illustrations'  which  we  give 
herewith,  the  starter  is  of  the  drum-type,  of  which  an  essential 
feature  are  the  spring-controlled  self-aligning  fingers.  The  contact 
pressure  between  these  fingers  and  the  drum  may  be  individually 
adjusted,  while  the  drum  itself  is  ground  with  the  copper  segments 
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in  position  so  that  the  latter  form  part  of  a  true  cylinder — an 

arrangement  which  assists  in  obtaining  even  contact  on  the  fingers. 

To  allow  for  the  maximum  wear  on  the  contact  blocks  these  are 

formed  with  a  horizontal-tapered  slot  at  the  back,  into  wliich  the 


downward  position  into  an  upright  one.  This  first  movement  of  the 
handle  closes  the  control  switch,  but  if  the  handle  is  released  and 
falls  to  its  normal  position,  this  switch  is  immediately  opened  and 
the  starter  must  l)e  returned  to  the  off-position  before  a  fresh 
start  can  be  made.  This  circuit  is  kept  on  throughout  the  starting 
notches,   and    is   only   cut   out  in  the  full-on   position  when  an 


Fig.  3. — Deum  Type  Staeter,  without  Operatino  Handle. 

auxiliary  drum  contact  closes  the    holding-on  circuit   and  allows 
the  handle  to  be  released. 

The    Slow-Starting    Device. 

A  disadvantage  of  the  controller  design  when  applied  to  starting 
duty  is  that  the  handle  has  to  be  moved  through  the  whole  of 
the  intervening  .stops  from  the  '"  full  on  "  to  the  "  off  "  position. 


/<^ 


Fio.  1. — Drum   Type   Starting   Panel   for  Vabiable 
Speed  Motor. 

squared  countersunk  head  of  the  fixing  bolt  slides  before  assemblj'. 
Tliis  bolt  is  finally  secured  by  a  nut,  the  whole  arrangement  being  a 
great  advance  on  the  usual  method  of  the  blind  tapped  hole  into 
which  the  fixing  screw  is  secured. 

An    Ingenious   Operating    Handle. 

The  most  interesting  part  of  the  starter  is  the 
patent  operating  handle.  As  will  be  seen  from  the 
illustrations,  this  is  of  the  ratchet  type,  and 
is  rotatable  in    one   direction  only.     This   handle 


Via.  2.- 


-liATCHET    OpeBATINO    UaNDLE  ;    "  CoNTBOL    SwiTCH  ' 

Closed  Ready  foe  Starting. 


IS  so  designed  that  if  the  starter  is  left  in  an  intermediate 
position  the  circuit  is  immediately  opened.  The  handle  is  of 
the  free-handle  type,  starting  being  effected  by  raising  it  from  a 


Fig.  4. — View  ok  the  Drum  Finger. 

'  [n  the  new  Brook.  Hiust  starter  this  difficulty  is  overcome  by  a 
simple  tlevice  which  allows  the  ratchet  handle  to  be  moved 
forward  from  the  "  full  on  "  position  to  "  off  "  position  without 
it  being  necessary  to  move  the  handle  hack  over  the  intermediate 
segments.     The  starter  can  be  operated  with  one  hand. 

It  will  be  gathered  from  the  details  we  have  given  of  this  device 
that  the  arrangement  also  allows  of  a  definite  slow  motion  operation 
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to  be  achieved  during  starting,  and  this  is  made  more  certain  by 
the  pawl  failing  to  engage  with  the  ratchet  if  the  handle  is  operated 
too  quickly.  The  mechanism  also  includes  a  stop  wliich  prevents 
the  drum  over-running  and  consequently  cutting  out  more  than 
one  resistance  step  at  a  time,  sotliat  the  combination  should  be  well 
capable  of  performing  the  work  for  which  it  is  designed. 

Starting    Panels. 

This  t%-pe  of  starter  has  been  combined  with  circiiit  breakers 
and  double-pole  isolating ^^s^vitches  in  a  series   of   ironclad    motor 


Fig.  5. — Multiple  Lever  Type    Starter  (replacing  the 
Drum  Type  for  Large  Powers). 

panels,  to  which  reversing  switches  and  shmit  regulators  may  also 
be  fitted  when  required.  The  double  pole  circuit-breaker  used  in 
these  panels  consists  of  two  electrically-operated  contactors  acting 
in  conjunction  with  adjustable  over-load  trips.  The  main  current 
is  always  broken  on  these  contactors  and  never  on  the  starter. 
The  contactor  contacts  are  of  hard-drawn  copper  of  the  soUd 
butt  type,  and  their  action  during  closing,  it  is  claimed,  ensures 
a  long  wearing  period.  As  the  contacts  close  there  is  a  rolling 
action  between  them.  The  contact  springs  are  of  copper-plated 
steel  and  a  weak  pressure  insufficient  to  give  proper  contact  is 
not  possible. 

When  the  contactor  is  breaking  circuit  the  roUing  action  of  the 
contact  is  reversed,  so  that  the  arc  is  broken  at  the  initial  stage  and 
not  at  the  final  position.  Consequently,  any  arcing  on  breaking 
circuit  does  not  affect  the  quaUty  of  contact  at  the  point  at  which  it  is 
maintained.  These  contactors  are  fitted  with  magnetic  blow-outs, 
and  the  balance  of  the  moving  part  is  such  that  they  do  not  rebound, 
and  there  is,  therefore,  no  tendency  to  draw  out  tlie  are. 

Resistances. 

These  motor  starting  and  control  panels  are  also  arranged  so  that 
inching  may  be  carried  out,  either  from  the  starting  position  or  from 
special  buttons,  while  stop  buttons  may  also  be  fitted  as  required. 
Another  useful  feature  is  the  door-locking  device,  which  prevents 
the  panel  doors  from  being  opened  while  any  part  is  aUve.  In  the 
larger  size  of  starter  grid  resistances  are  used,  though  in  the  smaller 
sizes  a  tubular  form  wound  with  a  wire  of  a  non-rusting  alloy  on 
an  insulating  tube  with  high  resisting  properties  is  employed. 
In  the  latter  type  of  resistance,  after  winding,  the  whole  tube  is 
covered  with  cement  and  the  tubes  are  fixed  vertically  so  that  a 
through  draught  gives  a  maximum  heat  dissipating  power. 


A   Reunion    of  Pioneers. 

It  is  proposed  to  hold  a  dinner  of  the  Municipal  Electrical  Old 
St.\gees  at  the  Hotel  Cecil,  on  Friday,  January  20th,  at  7  p.m.  for 
7.30.  The  usual  painful  half-hour  will,  on  this  occasion,  however, 
give  old  friends  an  opportunity  to  renew  acquaintances,  and  time 
for  the  same  purpose  will  also  be  available  after  the  dinner,  as 
only  one  toast  in  addition  to  the  loyal  ones  will  be  set  down,  though 
it  is  hoped  that  some  ha.lf-a-dozen  old  stagers  will  speak  on  their 
reminiscences  for  about  five  minutes  each.  Tickets,  which  are  25s. 
each,  inclusive  of  wine,  can  be  obtained  from  Mr.  C.  H.  Wording- 
ham,  7,  Tictoriastreet,  Westminster,  London,  S.W.  1. 

It  is"  proposed  to  invite  the  following  gentlemen  as  guests: — 
Mr.  S.  T.  Allen,  president  of  the  I.M.E.A.  ;  Mr.  H.  Booth  and  Sir 
Harry  Haward,  the  only  commissioners  who  are  not  eligible  to 
attend  as  old  stagers;  Aid,  G.  Pearson,  hon.  solicitor  of  the 
I.M.E.A.  throughout  its  career;  Mr.  W.  L.  Madgen,  first  hon. 
sec.  of  the  I.M.E.A.  ;  Aid.  W.  Walker,  chairman  of  the  National 
Joint  Industrial  Council  for  the  Electricitv  Supplv  Industrv  :  and 
Mr,  A.  P.  Trotter.  -         n  . 


The    "  Dundee "    System    of  Heavy   Duty 
Wiring. 

By    Major   H.    RICHARDSON,   O.B.E.,  M.C. 

Although  there  has  been  a  great  <leal  of  argument  in  favour  of 
the  two-part  tariff  as  a  method  of  charging  for  the  supply  of  electricity 
for  all  purposes  to  houses,  there  has  not  so  far  been  any  real  attempt 
to  alter  the  existing  methods  of  wdring  with  a  view  to  devising 
a  simple  system  which  can  be  quickly,  easily,  and  cheaply  fitted 
up,  and  wliich  would  at  the  same  time  give  possibilities  for  •mde 
extension  both  as  regards  the  addition  of  extra  points  and  the 
increased  loading  of  apparatus  used. 

Recently  electricity  has  been  given  its  chance  to  show  what  it 
can  do  in  the  way  of  lighting,  cooking,  and  heating — in  a  word, 
what  it  can  do  towards  the  "  all-electric  "  house.  It  must,  however, 
be  admitted  by  those  directly  concerned  with  the  layout  and  erection 
of  these  installations  that  the  existing  methods  of  wiring  on  the 
multiple  distribution  or  central  distribution  system,  as  generally 
used  for  most  installations  in  houses,  are  much  too  costly  and 
cumbersome,  if  it  is  the  intention  to  use  electricity  for  heating, 
cooking,  and  auxiliary  purposes. 

A    Method   of   Electrical    Reinforcement. 

"  AU-electric  "'  houses,  so  far  as  the  wiring  goes,  would  appear  to 
include  in  their  construction  a  reinforcement  of  the  walls  by  means 
of  cables,  oi-  conduit,  culminating  in  long  rows  of  distribution  fuses 
fitted  in  glass  cases  in  perhaps  tlrree  or  four  positions  in  the  house, 
and  finishing  up  at  the  meter  with  elaborate  porcelain  handle  fuses 
and  D.P.  main  switches,  minus  only  the  switchboard  attendant 
for  their  operation  and  maintenance. 

Without  making  invidious  comparisons  we  have  only  to  watch 
our  gas  competitors  pipe  and  fit  up  a  similar  house  for  a  similar 


Hall,  showing  main  circuit  cable   for  service  and  return  of 

"  Ring  "  Main  looping  into  boom  circuit  and  fuses  over  Dining 

Room    and    Kitchen.      Note    main    circuit    going   up    through 

ceiling  to   second   floor   of   house. 

purpo.se  to  reali.se  that  if  electricity  is  to  make  any  headway  at  all, 
existing  methods  of  wiring  must  be  altered  and  brought  more 
nearly  to  those  found  in  the  common  gas  main  run  all  over  the  house 
and  tapped  off  as  required  for  liL'hting  points,  cooking  stoves  or 
heaters.  Gas  has  all  along  offered  a  single  medium  for  lighting, 
heating,     and    cooking,    and    electricity    can    now    through    the 
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introduction   of   the   multi-part   tariff   do  likewise   so    far  as   the 
rates  of  charging  are  concerned. 

Overcoming    Present    Difficulties. 

It  cannot  be  said,  howivir,  that  the  fitting  up  of  the  installation 
itself  has  marched  witli  tlu-  advantages  to  be  gained  thereby,  so 


Dkawinu-koom. 
opposite    walls. 


Showinq   two    bkackkts    with    special    shade.      Two     more    on 
Note   that   advantage   has   been   taken  of  picture  bail  to  bun 
boom  ciecuit. 


the  set  purpose  of  arriving  at   some  definite  ideas  on  the 
;er,   the  Dundee  Corporation  Electricity   Supply   Department 


with 

matter^     _  ^  .         .  _  .         _ 

recently  drew  up  a  special  wiring  layout  and  fitted  up  a  seven- 
room  house,  including  the  usual  scullery,  kitchen  and  bathroom 
in  accordance  therewith. 

Briefly,  the  method  of  wiring  adopted  was  as  follows  (it  being 
assumed  that  a  bulk  supply  is  given  on  the  two-part  rate  of 
charge  for  all  purposes).  Metallic  sheathed 
surface  wiring  is  used  throughout.  From  the 
street  service  connection,  at  which  point  there 
is  the  usual  D.  P.  switch  and  fu.ses,  a  main  twin 
cable  of  suitable  capacity  (not  less  than  7/0'029 
sq.  in.  conductors)  is  taken  round  the  passage.s 
landings,  or  corridors  of  each  floor  of  the  flat  or 
house.  Depending  on  the  style,  shape,  and 
size  of  the  house,  it  may  oftt-n  be  possible  to 
run  one  "  arterial  "  main  for  the  whole  building 
and  later,  if  necessary,  make  a  "  ring  "  main 
of  it.  The  main  cables  are  kept  at  the  height 
of  the  architraves  of  the  doors,  all  possibln 
advantage,  of  course,  being  taken  of  existing 
mouldings  to  hide  the  present*  of  the  cable,  an 
arrangement  to  which  any  of  the  present  day 
surface  wiring  systems  admirably  lend  them- 
.selves.  (Jvor  each  doorway  is  placed  a  D.P. 
jiorcelain  bridge  fuseboard,  comprising  two 
bridge  fuses  (not  less  than  25  A  capacity)  into 
which  the  previously  mentioned  "  arterial  '" 
main  is  looped  as  it  runs  from  doorway  to  door- 
way. From  each  set  of  fuses  another  "  arierial  " 
main  (not  less  than  .3/0-0;{6  sq.  in.  conductors) 
is  run  round  each  room  at  about  the  height  of 
the  door  or  picture  rail  level,  and  this  can  if 
required  also  be  completed  as  a  "  ring  "  main. 
From  these  au.xiliary  mains  and  fuses  controlling 
tlu^  ri-.spective  rooms  are  then  taken  the  neces- 
stiry  lamp  ]K)intH,  heating  and  (•<K)king  plugs. 

The  lighting  of  the  public  rooms  and  bed- 
rooms has  been  carried  out  by  bracket  fittings, 
on  the  walls,  the  whole  of  the  lights  and 
jxjwer  plug.s  in  the  respective  rooms  being  contiolled  by  a  S.  P. 
master  switch  placed  at  a  convenient  height  on  the  wall  at  the  door. 
Each  bracket  is  given  a  projection  of  aliout  18  in.  and  is  fitted 
with  an  inverted  typ<!  shade  giving  an  indirect  effect  from  the 
ceiling.  An  extra  switch  lampholder  is  shown  fitted  to  the  elbow  of 
.some  of  the  brackets,  for  connecting  up  small  auxiliary  apparatus, 
such  as  kettles,  toasters,  irons,  &c.,  but  in  practice,  these  were  not 


found  satisfactory,  and  it  has  been  decided  to  substitute  in  their 
place  a  two-pin  5  A  socket  and  plug  mounted  on  the  base  block 
of  the  bracket  light.  E;ieh  bracket  light  has  a  switch  lampholder 
fitted  with  "  chain-pull  "  action.  These  bracket  fittings  should, 
if  possible,  be  pla.ed  from  2  ft.  to  2  ft.  6  in.  from  the  ceiling, 
and  tlicy  shoiijil  l>c  placed  on  opposite  walls  in  equal  numbers, 
(IciHiiding  on  the  .size  of  the  room  to  be  lit. 
The  ^\all  sockets  and  plugs  with  the  control 
switches  are  brought  down  and  fixed  on  the 
wall  within  easy  reach  (generally  at  a  height 
of  i  ft.  0  in.)  at  whiche\ei-  ])art  of  the  room  the 
heating  or  cookins;  a|)])aratus  is  required. 
The  Advantages  of  the  Method. 
The  chief  advantages  claimed  for  such  a 
method  of  wiring  are  : 

1.  There  is  always  at  hand  a  heavy  main 
to  each  room  which  can  be  conveniently 
and  easily  tapped  for  extensions. 

2.  Fusing  devices  are  cut  down  to  a 
minimum. 

3.  Separate  systems  and  central  distribu- 
tion boards  are  unnecessary. 

4.  Expensive  ceiling  fittings  or  electroliers 
are  unnecessary. 

.5.  A  complete  installation  for  lighting,  heat- 
ing, and  cooking  can  be  carried  out  quickly 
and  ex]joditiousiy  in  houses  at  present  using 
(illur  methods,  without  a  great  deal  of 
piiliininary  work,  and  -with  a  minimuurof 
truuljle  and  annoyance  to  the  tenant. 

6.  The  installation  can  be  added  to  with 
case  on  the  rare  occasions  this  would  be 
necessary. 

7.  Faults  are  easily  located  by  the  con- 
.■<umer,  owing  to  the  fuscboards  being  out- 
side rooms  they  control. 

A  Move  Towards  Simplicity. 
It  might  of  course  be  argued  that  switching 
has  been  reduced  much  below  requirements, 
and  that  the  installation  generally  is  cnide 
and  old-fashioned,  being  laid  out  somewhat  on  the  lines  of  the  old 
"  Tree  "  Distribution  System.  To  a  certain  degicc  that  may  be  .so, 
but  it  is  the  opinion  that  electric  installations  are  too  elaborate  for 
the  average  house  so  far  as  switching  and  fittings  are  concerned,  and 
the  initial  installation  as  a  rule  is  generally  only  fitted  up  to  meet 
existing  needs  with  the  result  that  when  it  is  desired  to  add  one 
or  two  radiators  or  a' small  cooking  stove,  the  wiremen  have  to  be 


Other  end  of  deawino-boom  showing  master  switch.     Note  .iunction  box  over 
nooR  foe  fuseboard  outside. 


(jailed  in  to  run  a  special  circuit  right  back  to  the  scr\icc  connection, 
the  existing  installation  in  nearly  every  case  being  much  too  weak  to 
carry  any  of  the  present  day  a2)paratus  for  heating  and  cooking. 

It  is  claimed  that  the  layout  just  described  does  at  least  give  an 
installation  which  is  capable  of  carrying  heavily  loaded  apparatus 
of  a  kind  which  is  unfortunately  even  to-day  not  catered  for  in  the 
usual  house  installation. 
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Correspondence. 

EARTH     SCREENS     IN    WIRELESS. 

To  the  Editor  of  THE  ELECTRICIAN. 

Sir, — I  was  rather  surprised  at  the  relatively  cold  reception 
afforded  to  the  paper  read  by  Mr.  Eckersley  before  the  Wireless 
Section  of  the  Institution  recently,  and  can  only  conclude  that  the 
full  possibilities  of  the  screening  method  were  not  realised  by  the 
majority  of  those  present.  Personally,  I  regard  the  step  as  the 
most  revolutionary  advance  made  in  the  art  of  wireless  telegraphy 
and  one  likely  to  have  far-reaching  consequences.  Past  experience 
has  shown  that  resonance  and  syntony  are  the  life  and  soul  of  the 
wireless,  and  the  direction  in  which  progi-ess  is  now  being  made 
is,  I  think,  likelv  to  transcend  any  other  tuning  improvements. 
It  should  be  borne  in  mind  that  the  new  method  is  by  no  means 
fully  developed.  It  has  not  yet  been  fully  applied  to  transmitters, 
whilst  receivers  have  not  been  treated  at  all. 

A  large  part  of  the  discussion  turned  on  counterpoises,  and  the 
ra  mbers  appeared  to  be  satisfied  that  no  essential  difference 
existed  between  counterpoises  and  screens.  Let  me  take  a  simple 
illustration.  An  insulated  network  or  arrangement  of  parallel 
wires  covering  an  area  of  ground  away  from  the  antenna  with  which 
it  is  associated  constitutes  a  counterpoise,  but  it  does  not  make 
an  earth  screen.  In  fact,  it  simply  acts  as  a  capacity  to  earth 
with  a  concentrated  electric  field  beneath  it,  and  therefore  causes 
la  -ge  earth  losses.  Even  if  placed  beneath  the  antenna,  if  it  is 
not  of  a  sufficiently  large  size  or  suitably  shaped  to  catch  the  field 
from  the  antenna,  it  may  still  act  mainly  as  a  capacity  to  earth. 
Thus  it  will  be  seen  that  if  one  sets  out  to  design  a  counterpoise 
system,  there  is  certainly  no  guarantee  that  an  effective  earth 
screen  will  result. 

To  my  mind,  this  improvement  adds  another  wireless  avenue  to 
those  which,  without  much  ingenuity,  can  in  some  measure  be 
adapted  to  supersede  wires  for  purposes  of  inland  telegraphy  and 
telephony,  and  thus  make  the  telegraphs  pay  once  more,  as  well 
as  providing  a  cheap  S3-stem  of  telephony  for  various  purposes. — 
I  am,  &c.  J.  E.  Tayloe. 

Wokingham,  Dec.  19th. 

"PRINCIPLES    OF    RADIO    COMMUNICATION." 

To  the  Editor  of  THE    ELECTRICIAN. 

Sm, — In  the  review  of  the  new  book  entitled  "  Principles  of  Radio 
Communication,"  by  Mr.  J.  H.  Morecroft,  appearing  in  the 
September  2.3rd  issue  of  your  valued  publication,  we  note  the 
following  quotation  : 

Piis.sibly  the  modern  static  high  frequency  generator  of  the  Arco  type, 
which  is  being  more  and  more  applied  abroad  for  high  power  stations, 
could  profitably  have  been  more  extensively  treated  than  the  older 
Alexanderson  macliine  which,  owing  to  its  limitations,  has  been  less 
extensively  used  for  long  distance  work. 

Your  reviewer  fails  to  appreciate  how  extensively  the  Alexanderson' 
alternator  is  used  in  the  high  power  stations  which  are  now  being 
operated  commercially.  In  addition  to  the  machines  now  doing 
commercial  service  in  the  United  States,  the  British  Marconi 
Company  has  installed  two  Alexanderson  machines  in  their 
Carnarvon  station,  and  the  Kadio  Corporation  lias  also  contracted 
to  install  two  Alexanderson  alternators  in  Warsaw,  Poland,  for 
communication  with  the  United  States. 

With  regard  to  the  extensive  use  of  the  Arco  type  of  machine  in 
high  power  stations,  we  are  not  aware  that  this  machine  is  in  com- 
mercial operation  at  present  in  any  country  but  Germany  at  Xauen. 
while,  on  tlife  other  hand,  Alexanderson  machines  are  already  in 
use  and  daily  commercial  long  distance  service  at  the  following 
stations  :  New  Brunswick,  X.J.,  Marion,  Mass.,  New  York  Radio 
Central,  L.L,  Tuckerton,  N..T.  BoUnas,  Cal.,  Kahuku,  T.H.,  and 
Carnarvon,  Wales. 

Regarding  the  relative  limitations  of  the  two  machines,  we  would 
say  this,  both  machines  depend  for  their  commercial  effectiveness 
on  the  constancy  of  their  frequency  and  on  the  purity  of  the  wave 
form  emitted.  The  Alexanderson  machine  generates  the  frequency 
required  for  its  output  ciicuit,  and  is  used  to  feed  its  output  circuit 
through  a  high  frequencj'  transformer  in  practically  the  same  way  as 
the  ordinary  60  cycle  circuits  are  fed  by  ordinary  60  cycle  machines. 
Any  change  in  frequency  of  th;'  alternator  causes  a  corresponding 
change  in  frequency  in  the  output  circuit.  The  Arco  machine 
generates  its  current  at  a  frequency  much  lower  than  that  reqiiired 
for  the  output  circuit  and  between  the  machine  and  the  output 
circuit  there  are  installed  a  series  of  frequency  transformers  or 
multipliers  by  means  of  which  the  primary  or  machine  frequency 
is  raised  to  correspond  to  the  frequency  required  in  the  output 
circuit.  Thus,  with  the  Arco  machine,  the  coirect  frequency  for 
the  output  is  obtained  by  means  of  a  series  of  tuned  circuits  of  a  very 
special  nature.  The  result  of  this  is  that  any  change  in  frequency 
of  the  Arco  machine  causes  a  change  in  the  output  frequency  which 
depends  not  onlj'  on  the  change  in  the  speed  of  the  machine,  but  also 
on  the  multiplying  power  of  the  fr  quency  raisers  used  between  the 
machine  and  the  output  cii'cuit.     To  maintain  a  constant  fre({uency, 


the  Alexanderson  machine  is  equipped  with  a  governor  which  will 
hold  its  speed  constant  within  one- tenth  of  one  per  cent. 

We  believe  that  the  Arco  machine  has  no  advantage  over  the 
Alexanderson  machine  in  the  production  of  a  true  sinusoidal  wave. 
Moreover,  it  must  be  remembered  that  in  commercial  practice,  the 
wave  shape  supplied  to  the  antenna  circuit  is,  in  the  case  of  the 
Alexanderson  machine,  exactly  that  generated  by  the  machine, 
whereas,  in  the  case  of  the  Arco  machine,  this  wave  shape  is 
dependent  upon  the  frequency  change  circuits  associated  with  that 
machine  as  well  as  on  the  wave  shape  generated  by  that  machine. 

Regarding  the  ruggedness  of  the  two  types  of  equipments,  this  may 
be  considered  to  be  practically  equal,  but,  since  the  Arco  machine 
has  between  the  output  circuit  and  the  machine  certain  highly 
critical  frecjuency  transformer  circuits,  the  adjustments  of  the  Arco 
machine  would  appear  to  be  rather  more  delicate  than  those  required 
for  the  Alexanderson  machine  to  carry  on  commercial  operation. 
The  lower  frequency  of  the  Arco  machine  has  manufacturing 
advantages,  but  the  additional  external  ecjuipraent  required  and  the 
critical  adjustments  thereof  must  be  taken  into  consideration  when 
comparing  the  two  machines. 

Since  tliere  are  still  many  controversial  questions  in  a  new  art, 
such  as  wireless  communication,  it  would  be  highly  appreciated  if 
you  would  present  to  your  readers  our  views  in  the  matter  as 
expressed  above,  4n  whatever  form  suits  your  preference. — 
We  are,  ?■  c, 

C.  H.  Tavloe,  Asst.  Chief  Engineer. 

New  York,  December  9.         Radio  Corporation  of  America. 

LIABILITY     FOR     DAMAGE    TO    TELEPHONE    CABLES. 

To  the  Editor  of  THE  ELECTRICIAN. 

Sir, — I  am  afraid  that  your  "  Note  of  the  Week  "  with  the  above 
heading  in  the  ELECTRifiAN  of  the  2nd  December,  1921,  is  some- 
what misleading.  This  may  be  due  largely  to  the  way  in  which 
the  court  proceedings  were  reported.  You  state  in  the  Note  "  It 
appears  that  certain  telejjhone  cables  were  laid  in  Liverpool  in  1903 
when  there  were  no  electric  mains  in  the  subway,  but  the  corporation 
claimed  that  in  virtue  of  a  clause  in  an  agreement  made  in  1896 
with  the  National  Telephone  Company  they  were  exonerated  from 
liability  to  pay  damages  for  nuisance  for  causing  loss  to  the  comjiany 
or  their  successor  in  title  the  Postma.ster-General."  Now  this  is 
not  accurate,  in  that  the  telephone  cable  was  laid  after  the  electric 
light  main,  and  further  there  was  no  reference  to  a  subway  In  the 
proceedings  at  all.  However  that  may  be,  it  is  feared  from  your 
concluding  remarks  that  it  may  be  Inferred  that  the  matter  is  simply 
a  haggle  over  a  small  sum  of  money  which  did  not  require  to  be  taken 
to  the  courts.  This  is  not  so,  as  the  case  is  fundamental,  involving 
many  other  similar  cases,  and  as  it  Is  of  interest  to  the  industry 
generally  it  is  suggested  that  the  main  facts  about  the  nuisance 
should  be  more  clearly  stated. 

The  Corporation  of  Liverpool  own  a  power  main  laid  In  the  streets, 
and  the  late  National  Telephone  Company,  as  "  second-comer," 
crossed  this  main  with  a  pipe  containing  a  cable,  the  clearance 
given  being  2  inches  or  less:  the  County  Court  judge  held  that  it  wa<; 
laid  in  contact  or  virtually  in  contact  with  the  Iron  troughing  of  the 
power  main.  Fifteen  years  after  the  telephone  plant  was  laid  the 
power  main  failed,  and,  ignoring  the  fact  of  an  agreement  between 
the  Liverpool  Corporation  and  the  late  National  Telephone  Company, 
the  principal  interest  lies  in  whether  the  owner  of  the  power  circui; 
is  responsible  for  repairing  the  pipe  and  cable  damaged  by  the  escape 
of  electricity  from  the  power  main.  The  County  Court  judge  held 
that  there  was  a  prima  jnrie m^w  ol  "nuisance"  which  had  been 
committed  by  the  corporation  in  allowing  the  current  to  escape,  but 
as  the  damage  had  been  contributed  to  by  the  close  proximiiy  in 
which  the  telephone  plant  had  been  laid  to  the  power  main  the 
corporation  was  not  liable.  The  Appeal  Court  held  that  the  County 
Court  judge  was  wrong  in  this,  and  that  there  being  a  nuisance 
there  could  be  no  contributory  negUgence  on  the  part  of  the  person 
whose  plant  was  damaged.  Mr.  .lustice  Shearman  cited  a  case  of 
water  escaping  from  a  reservoir  and  damaging  the  contents  of  a  house 
or  cellar  owing  to  there  being  a  crack  in  the  walls  ;  he  stated  that 
the  fact  that  tliat  damage  would  not  have  occurred  but  for  the  crack 
did  not  reheve  the  owner  of  the  reservoir  from  liability. 

It  is  clear  also  that  if  there  can  be  contributory  negligence  In  such 
a  case  then  a  definite  distance  which  is  safe  would  have  to  be  decided 
by  the  court,  and  as  eases  have  occurred  where  bum-outs  have 
affected  plant  over  distances  varying  between  6  in.  to  3  ft.  away 
this  would  mean  that  wherever  a  power  main  is  laid  as  first-comer  it 
would  obtain  a  monopoly  of  a  considerable  amount  of  soil  all 
Tound  it.  1  am,  Ac, 

S.  C.  B.   A. 

[We  regret  that  the  report  of  the  court  proceedings  was  not  clear 
as  to  location  of  the  electric  main  and  telephone  cable,  but  our  main 
suggestion  was,  that  an  impartial  arbitrator,  such  as  a  consulting 
electrical  engineer,  could  have  determined  the  dispute  more 
expeditiously  and  cheaply  than  any  court.  Already,  we  suppose,  the 
legal  costs  Incurred  are  ten  times  more  than  the  amount  in  dispute, 
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and  as  there  -was  to  be  a  further  appeal  we  naturally  deprecated  a 
btcp  which  involved  still  further  costs.  The  honour  of  giving  one's 
name  to  a  leading  case  is  a  barren  one.  \Vc  knew  a  man  who  fought 
a  case  involving  a  sum  of  18s.  up  to  the  House  of  Lords,  but  he  wound 
up  in  Carey  Street.  This  fate  is  not  likely  to  overtake  the  Post  master- 
General  who  can  fall  back  upon  the  taxes,  or  the  Liverpool  Corpora- 
tion who  can  have  recourse  to  the  rates. — En.  A'.] 

THE    ECONOMICS    OF    VEHICLE    CHARGING. 
To  the  KdUor  nf  THE  ELECTRICIAN. 

Sir,— In  your  issue  of  Friday  the  2nd  December,  reference  is 
made  to  a  statement  of  Mr.  Wigtield  of  Islington  to  the  effect  that 
his  department  had  to  pay  appro.vimately  if)  (HX)  for  the  plant  to 
charge  eleven  electric  vehicles.  I  cannot  allow  this  statement  to 
pass  unchallenged  in  view  of  the  misleading  effect  that  it  cannot  fail 
to  have  on  the  minds  of  intending  users  of  electric  vehicles. 

The  fact  is  that  the  charging  plant  including  motor-generator, 
switchboard,  and  charging  panels  is  procurable  at  about  one-fifth 
of  the  amount  mentioned.  It  would  appear  that  the  figure  of 
£oO(X>  is  either  a  mis-j)rint.  or  that  it  iiK-hides  important  items  not 
correctly  described  under  the  heading  of  charging  plant,  it  would 
be  interesting  if  Mr.  Wigtield  would  detail  the  manner  in  whicli  the 
figure  of  £5  CKK)  is  arrived  at.  and  state  the  nature  and  capacity  of 
the  plant  installed. 

Allowing  6  k\V  per  vehicle,  the  capacity  of  the  plant  for  eleven 
vehicles  should  be  66  k\V,  assuming  that  all  the  vehicles  have  to  be 
charced  at  the  same  time,  and  it  is  impossible  that  such  an  instal- 
lation could  cost  anything  approaching  the  figure  mentioned. — 
I  am  &c.  "Electric  Vehicle." 


The   Nation's  Wealth. 

The  following  letter,  which  deals  with  the  fundamentals  of  a 
subject  of  highest  importance  to  electrical  engineers,  is  reproduced 
from  "The  Times"  of  Thursday,  December  16th: 

Sir, — Having  regard  to  the  supreme  importance  of  a  right  under- 
standing of  economic  matters  at  this  juncture  in  our  country's  his- 
tory, the  following  points,  which  seem  sometimes  to  have  been  for- 
gotten, may  be  helpful. 

We  live  by  exchange.  Every  one  of  us  is  occupied  day  by  day 
in  exchanging  sometliing  we  possess  or  some  service  we  can  render 
for  the  things  or  services  of  others.  Every  obstacle  to  free 
exchange  is  a  charge  on  the  community.  The  freer  the  exchange 
the  higher  the  level  of  prosperity.  An  article  or  a  service  is  worth 
what  it  will  fetch.  Any  attempt,  whether  by  combines  of  capital 
or  labour,  or  by  superior  authority  or  force  or  legislation,  to  impose 
an  unnatural  price,  defeats  its  own  object.  No  power  can  force 
the  buyer  to  buy  so  freely  as  the  knowledge  of  a  fair  deal. 

Saving  is  essential  to  life.  We  enjoy  a  harvest  because  somebody 
had  the  wisdom  to  save  part  of  last  year's  seed.  Saved  wealth 
multiplies,  consumed  wealth  disappears.  Every  inducement  should, 
therefore,  be  given  to  save.  Individualism  is  essential  to  wealth 
creation.  Experience  shows  that  the  individual  can  only  live  by 
work  or  on  past  savings,  a  combination  of  the  two  m-ethods  produc- 
ing the  most  satisfactory  results.  Collectivism  dissipates  and  even- 
tually destroys  wealth.  The  community  acting  collectively  seldom 
saves  anything.  Its  tendency  always  is  to  mortgage  the  future,  and 
leave  debts  for  following  generations.  This  process,  unless 
restricted  within  very  moderate  limits,  is  full  of  danger. 

Full  economic  liberty  is  unattainable.  As  producers  we  must  be 
slaves  to  ourselves  as  consumers,  or  else  as  consumers  we  must  be 
slaves  to  ourselves  as  producers.  The  producer  must  wait  in  th« 
mark««-place  to  be  hired,  or  else  the  consumer  must  wait  in  queues 
to  be  rationed.  We  must  l>e  slaves  ip  one  capacity  and  masters  in 
the  other.  By  keeping  our  producer-selves  in  slavery  we  have  raised 
the  standard  of  living  many  hundreds  per  cent.  By  allowing  our 
position  as  consumers  to  be  subordinate  to  our  position  as  pro- 
ducers we  inu.st  retrace  our  steps  and  lower  the  standard  of  living. 

The  purpose  of  industry  is  to  make  and  supply  goods  for  the 
general  cn]o\-ment.  The  only  test  of  its  success  is  the  market  test, 
the  free  and  unfettered  judgment  of  all  expressed  individually 
throiinh  the  machinery  of  buying  and  selling.  When  the  consumer 
ceases  to  be  the  first  consideration  with  industry  its  true  purpose  is 
forgotten. 

'I  he  arbitrary  fixing  of  a  price  of  anything,  whether  an  hour's 
work  or  a  pint  of  milk,  tends  to  restrict  both  the  demand  for  and 
the  supply  of  that  thing.  Just  as  in  nature  the  tide  flows  ano 
ebbs  alternately,  so  in  economic  affairs  a  natural  price  is  always 
miiviiig  forwards  and  backwards.  As  a  price  "  flows."  producers 
are  encouraged  to  come  forward,  and  as  a  price  "  ebbs  "  buyers 
are  attracted.  In  this  wav  the  maximum  of  activity  is  main- 
tained, and  all  parties  benefit.  Rigidity  discourages  producers  and 
buyers  alike,  and  limits  both  supply  and   demand. 

Every  good  citizen  is  anxious  to  serve  his  fellows,  and  in  public 
discussion  there  is  much  talk  of  services.  The  only  true  measure  of 
service  through  industry  is  the  willingness  of  the  served  to  accept 
it.  In  a  free  market  every  service  offered  is  .subject  to  the  test  ol 
public  opinion.  Thus  through  capitalism  and  the  higgling  of  the 
market  we  ensure  to  the  community  the  best  service. — Yours 
faithfully,  Hiioh  Bell,  Richard  d!  Holt,  George  Lambert, 
W.  Hii-i'ER,  Walter  Riinciman,  Ernest  J.  P.  Benn. 
8.  n.iuverie-street,  B.C.  4. 


Salesmanship    and    Domestic    Apparatus. 

The  second  of  the  series  of  lectures  on  Salesmanship,  organised  by 
the  Electrical  Development  Association,  was  held  at  the  rooms  of 
the  Chartered  Institute  of  Patent  Agents,  llolborn,  London,  on 
Friday  last.     Mr.  J.  W.  BEAUCiiAMr  occupied  the  chair. 

Mr.  E.  R.  Morton  opened  the  proceedings  with  a  paper  on  "  The 
Selling  of  Domestic  Electrical  MotorDiiven  Appliances,"  in  whicli 
he  pointed  out  the  advantages  of  electrically  driven  apparatus  in  the 
home,  and  gave  some  useful  hints  to  salesmen  concerned  with  the 
selling  of  tbese  appliances.  One  great  advantage  which  such  a 
salesman  had  over  the  heating  and  cooking  salesman  was  that  the 
current  consumption  of  the  appliances  was  so  small  that  it  very 
rarelv  happened  that  any  material  saving  in  running  costs  could 
be  eftected  by  installing  a  power  circuit.  The  actual  cost  per  unit 
of  electricity  was  also  immaterial,  because,  whatever  a  house- 
holder was  paying  for  lighting,  the  addition  of  a  small  motor- 
driven  appliance  would  not  materially  affect  his  bill.  Every  one 
of  these  appliances  could,  if  necessary,  be  operated  from  any  lamp 
socket.  There  were  no  vital  objections  to  this  course,  except  where 
the  appliance  was  used  in  a  room  or  building  having  a  floor  giving 
a  good  eaiih.  but  it  was  usually  so  easy  to  fix  up  a  socket  with 
earth  connections  that  in  the  majority  of  cases  the  progressive  con- 
tractor would  throw  this  in  if  he  could  secure  the  order  for  the 
appliance.  The  flexible  supplied  by  most  makers  was  suitable  for 
ordinary  use,  V)ut  where  conditions  were  likely  to  be  severe  it  was 
sometimes  desirable  to  fit  a  length  of  C.T.S.  or  other  tough  rubber- 
sheathed  cable. 

A    Thorough    Knowledge    Necessary. 

Coming  to  the  actual  selling  of  the  appliances,  Mr.  Morton  empha- 
sised the  necessity  of  acquiring  a  thorough  knowledge,  not  only 
of  the  appliances,  but  of  their  application  and  use.  and  the  neces- 
sity of  knowing  something  of  competing  m.ichines.  in  order  to 
dispose  of  competitors'  claims  to  superiority.  In  this  connection, 
however,  the  salesman  must  not  suggest  that  the  competing  elec- 
trical appliance  was  no  good  at  all.  Another  point  which  must  be 
borne  in  mind  was  that  appliances  needed  attention  from  time  to 
time,  such  as  oiling  and  minor  adjustments.  Therefore,  a  point 
should  be  made  of  calling  on  a  customer  a  few  weeks  after  delivery 
had  been  made,  to  see  that  the  user  was  not  only  familiar  with  the 
operation  of  the  appliance,  but  was  also  keeping  it  in  order. 

Advertising   Essential. 

Advertising  was  essential.  Every  piece  of  advertising  matter 
should  give  an  open  invitation  to  see  the  appliance  under  actual 
working  conditions,  in  the  home  itself.  Advertising  in  local  papers, 
showing  films  at  neighbouring  cinemas,  &c,,  were  forms  of  adver- 
tising the  results  of  which  varied  with  different  districts,  but  the 
best  advertising  of   all  was  a  good   show  window. 

Having  got  into  the  demonstration  at  home  stage,  the  sal'^man 
should  let  the  prospect  handle  the  appliance  herself. 

The  author  then  dealt  briefly  with  the  sale  of  several  apparatus, 
including  electric  washing  and  ironing  machines,  electric  dish- 
washers, sewing  machines  equipped  with  electric  motors  and  foot 
control,  vibrators,  fans,  &c.  In  conclusion,  Mr.  Morion  pointed  to 
the  value  of  a  good  hire-purchase  scheme,  to  the  possibilities  of 
which  too  little  attention  had  been  given  in  the  electrical  industry. 
In  this  connection,  however,  the  salesman  must  be  specially  tactful. 
Finally,  the  central  .station  engineer  must  not  regard  the  addi- 
tional load  on  his  station  consequent  upon  the  increased  use  of 
motor-driven  appliances  as  not  worth  worrying  about,  and  he 
pointed  to  the  fact  that  new  customers  were  often  brought  over 
to  electric  li,ght  simply  because  it  was  a  necessary  adjunct  to  having 
labour-saving  appliances. 

Some    Useful    Suggestions. 

The  discussion  which  followed  the  reading  of  the  paper  was 
lengthy  and  animated,  and,  apart  from  the  question  of  salesman- 
ship, suggestions  were  made  for  improving  and  adding  to  existing 
apparatus. 

Mr.  C.  G.  NoBBS  suggested  the  provision  of  a  warming  closet  with 
the  electric  washer,  for  the  purpose  of  which  the  waste  heat  from 
the  hot-water  supply  cylinder  could  be  used,  or  the  provision  of  an 
electric  heater.  Also,  a  hydro-extractor,  such  as  used  in  laundries 
for  drying  clothes,  might  be  useful.  The  wringers  used  with  elec- 
tric Witshers  at  the  present  time  were  on  the  small  side,  in  his 
opinion.  He  also  thought  the  cost  of  the  electric  washer  was  too 
high. 

The   Economics   of  Washing   Machines. 

This  ouestion  of  cost  was  dealt  with  by  other  speakers,  and  Mr. 
J.  G.  WiiVTE  mentioned  a  British  manufacturer  who  had  estimated 
that  he  could  turn  out  fifty  washing  machines  of  the  type  now  sold 
at  about)  £60,  for  £35  each.  Furthermore,  the  m.nchine  would  be 
improved  in  some  of  its  details,  and  Mr.  Whj-te  suggested  that  the 
margin  between  what  ought  to  be  the  cost  of  production  and  the 
actual  selling  price  was  too  high.  It  was  pointed  out  by  Air.  Young, 
a  contractor,  however,  that  the  entire  blame  should  not  be  placed 
upon  the  manufacturer,  because  he  had  to  do  a  great  deal  of  the 
axfwrimental  work,  and  if  he  had  no  return  for  that  he  would  have 
no  inducement  to  try.  As  in  other  industries,  however,  once  the 
demand  were  created  the  price  nf  the  machines  would  drop. 

Mr.  Roberts  urged  the  importance  of  a  system  of  maintenance  in 
connection   with  electrical  machines. 

Mr.  W.  E.  Warrilow  pointed  to  the  disadvantage  of  noise  mad. 
by   electric  washing   machines.     In   America   he  believed   that   the 
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washing  machine  was  successful  because  the  law  of  nuisance,  as 
understood  in  this  country,  did  not  apply.  Other  speakers  also  ■ 
dealt  with  this  question.  "  He  appealed  for  a  standard  vacuum 
cleaner,  and  mentioned  that  he  had  had  such  an  appliance  in  his  own 
home  for  ten  years,  and  that  he  had  had  no  trouble  with  it  at  all. 
The  standardisation  of  these  appliances  would  do  away  with  the 
petty  differences  which  e.xisted  at  present  as  between  the  salesmen  of 
different  varieties  of   cleaners. 

Mr.  Young  pointed  to  the  necessity  for  the  manufacturers  of 
appliances  to  advertise  in  the  daily  Press  first,  and  then  the  con- 
tractor could  do  his  share  locally. 

Mr.  Harrison  dealt  at  some  length  with  American  selling 
methods,  and  pointed  to  the  necessity  for  enthusiasm  on  the  part 
of  the  salesman. 

Mr.  Morton,  replying  to  the  discussion,  said  that  the  main 
reason  for  not  providing  drying  machines  with  washing  apparatus 
v.as  that  artificial  diymg  had  a  -detrimental  effect  upon  the  clothes. 
With  regard  to  high  prices,  he  pointed  nut  that  much  propaganda 
work  had  to  be  done  by  manufacturers.  Advertising  was  very 
necessary,  but  the  biggest  advertising  campaign  in  the  world  would 
fail  unless  the  public  could  see  the  goods  in  a  dealer's  shop.  This 
was  a  real  difficulty,  and  many  dealers  had  not  even  an  electric 
vacuum  cleaner  in  their  showrooms.  He  believed  that  contractors 
could  sell  better  than  the  big  stores,  because  they  could  get  into 
more  intimate  touch   with  their  customers. 


National    Association    of    Supervising 
Electricians. 

We  are  glad  to  see  that  the  salaried  classes  in  the  electrical 
industry  are  more  and  more  realising  the  advantages  of  combina- 
tion, as  we  have  always  taken  up  the  attitude  that  such  com- 
binations, when  governed  by  a  proper  policy,  can  only  result  in 
the  highest  efficiency  and  prosperity,  not  only  for  those  immediately 
concerned,  but   for  the  industry  as  a  whole. 

The  National  Association  of  Supervising  Electricians,  which 
was  formed  in  1914  with  educational  ideas,  and,  for  reasons  of  policy, 
had  later  to  be  registered  as  a  trade  union,  lis  now  increasing  its 
field  of  operations.  The  Association  has  always  maintained,  as 
one  of  its  foremost  planks,  the  necessity  for  education  and  efficiency 
among  its  members.  It  criticises  rigidly  the  qualifications  of  those 
desiring  admission  to  its  ranks,  and  it  is  now  generally  recognised 
tJiat  to  be  a  member  of  the  N.A.S.E.  carries  with  it  something 
more  than  ability  to  pay  a  sub-^cripton. 

Recognised   by   Employers. 

As  a  result  of  recent  negotiations  the  .Association  has  been 
recognised  by  employers,  and  an  agreement  has  been  entered 
into  on  the  subject  of  staff  foremen's  status  and  wages  between 
the  Association  and  the  National  Federated  Electrical  Association 
with  a  view  to  still  further  development,  and  especially  with  a 
view  to  increasing  membership.  The  Association  has  also  appointed 
Mr.  A.  Brammer  general  secretary.  Steps  are  also  being  taken  to 
form  district  branches  in  Manchester,  Birmingham,  Middlesbi-ough, 
and  Portsmouth,  and  in  other  towns  as  the  need  arises. 
What   the    Association    Does. 

Full  particulars  as  to  conditions  of  membership  are  obtaitable 
from  the  offices  of  the  Association,  29,  Metroiwlitan  Buildings,  63, 
Queen  Victoria  Street,  London,  E.C.  4,  and  the  general  secretary 
will  be  also  pleased  to  meet  those  interested  or  to  address  meetings 
on  its  aims  and  objects.  Besides  having  a  technical  library, 
employment  bureau,  and  legal  department  for  the  service  of  mem- 
bers, lectures  are  frequently  given  in  London,  and  an  annual  dinner 
is  held  each  year.  In  1922  this  latter  function  will  take  place  at 
Frascati's  Restaurant  in  Oxford  Street  on  Saturday,  Jan,   28. 


Electric   Pastry   Ovens. 

We  are  glad  to  learn  from  the  British  Electric  Development 
Association  that  considerable  success  has  been  achieved  in  the 
construction  and  sale  of  electric  ovens  for  use  by  pastry  cooks  and 
confectioners.  Not  only  does  such  an  oven  possess  all  the  well- 
known  advantages  of  easy  regulation,  constancy  of  product,  and 
cool  running,  but  it  provides  by  its  cleanliness  and  attractive 
appearance  an  excellent  advertisement — so  much  so  that  it  is  often 
placed  in  the  windows  of  high-class  bakeries  and  tea  shops.  Com- 
bined with  the  right  sort  of  girl,  it  is  then  a  regulai'  business 
puller.  Testimonials,  of  which  we  have  seen  copies,  indicate  the 
satisfaction  of  all  classes  of  user  with  this  apparatus,  even  when 
the  price  of  electricity  is  relatively  high. 


The  new  "  Passisieteb  "  Booking  Office  scheme  was  brought  into 
use  at  Killiurn  Park  Station,  on  the  Bakerloo  section  of  the  Lon- 
don Electric  Railway,  last  Friday.  The  system  involves  the  use 
of  three  separate  registering  cyclometers,  two  of  which  are  auto- 
matic. The  first  registers  the  dating  and  cancellation  of'each  ticket, 
setting  the  passenger  free  to  proceed  through  the  "passimeter," 
whereby  another  cyclometer  automatically  records  his  passage. 
With  the  third  cyclometer  the  booking  clerk  registers  the  passage  of 
season  ticket-holders.  From  the  "  passimeter  "  the  traveller  goes 
straight  on  to  the  lift,  escalator,  or  platform,  as  the  case  may  be, 
without  any  ticket  examination  at  the  customary  barrier,  though 
ticket  collection  is  still  carried  out  in  the  ordinary  wav. 
B    2 


Wireless   and   Wire   Telephony. 

An  interesting  demonstration  of  wired  and  wireless  telephony  was 
given  by  the  Marconi  Wireless  Telegraph  Co.  on  Sunday  last, 
when  the  Post  Office,  by  placing  a  trunk  line  between  London  and 
Southwold  at  the  company's  disposal,  and  the  Dutch  telephone 
authorities,  by  providing  similar  facilities  between  Zandvoort  and 
Amsterdam,  enabled  conversation  to  be  carried  on  between  London 
and  Amsterdam. 

A  number  of  conversations  were  successfully  effecte'^.  and  as  the 
circuits  were  duplex  throughout,  by  using  a  slightly  different  wave 
length  for  speaking  in  the  two  directions,  and  by  separating  the 
transmitting  and  receiving  stations  at  either  end.  this  was  done 
without  the  complications  usually  necessary  in  wireless  telephony. 
The  customary  telephone  and  mouthpiece  were  employed,  and  as 
wireless  transmission  was  carried  out  on  an  unusually  short  wave 
"length,  the  conversation  was  relatively  immune  from  atmospheric 
disturbance. 

While  it  is  not  likely,  and  indeed  it  is  not  claimed,  that  the  wire 
less  teleohone  will  replace  the  ordinary  telephone  for  some  time  to 
come,  there  are  certainly  occasions  where  it  may  be  commercially 
profitable  to  arrange  for  speech  to  be  conveyed  by  wireless  over  a 
part  at  least  of  the  distance  separating  those  in  conversation,  ano 
for  this  purpose  last  Sunday's  demonstration  is  of  interest. 


Wireless   Notes. 

The  gale  over  the  week-end  caused  considerable  damage  to  the 
wireless  station  near  Bergen. 

The  report  of  the  Commission  appointed  to  design  the  Imperial 
Wireless  St.^tions  has  been  presented  to  the  Cabinet,  and  will  be 
puljished  shortly. 

Cardiff  and  Newport  Chambers  of  Commerce  have  decided  to 
send  a  deputation  to  the  Postmaster-General,  urging  the  establish- 
ment of  a  WIRELESS  station  at  Barhv.  Pleasure  steamer  companies 
are  compelled  by  legislation  to  instal'  wireless  apparatus  on  vessels, 
and  the  nearest  station  at  present  is  at  Poldhu,  in  Cornwall. 

The  Transatlantic  low-power  wireless  tests,  organised  by  the 
amateurs  of  America,  and  carried  through  with  an  official  receiving 
station  at  Ardrossan,  have  now  been  completed.  During  the  ten 
days'  period,  messages  were  accurately  received  from  forty-three 
different  amateur  stations  in  the  United  States  and  Canada,  and 
the  experiment  is  regarded  as  an  unqualified  success.  The  private 
equipment  was  restricted  to  1  kW  power,  while  commercial  stations 
used  on  an  average  about  250  kW. 

Sir  Alfred  Ewing,  the  Principal  of  Edinburgh  University, 
opened  an  exhibition  of  wireless  telegraph  and  telephone  apparatus 
in  James  Gillespie's  School,  Edinburgh,  on  Saturday,  held  under 
the  auspices  of  the  Edinbitrgh  and  District  Radio  Socxett.  Nine- 
tentlis  of  the  material  on  exhibition  was  home-made,  and  was 
stated  to  be  absolutely  efficient  in  working.  A  reception  apparatus 
in  the  exhibition  actually  cost  17s.  6d.,  and  yet  it  could  receive 
messages  from  a  radius  of  1  500  miles.  The  purpose  of  the  exhibi- 
tion was  to  interest  a  larger  body  of  people  in  the  doings  of  the 
society. 

France  has  recently  bee^  carrying  out  experiments  on  the  Nord 
Railway  with  regard  to  the  employment  of  wireless  telSphony 
between  moving  trains,  and  between  a  moving  train  and  a  fixed 
point.  Wireless  antenna  were  fi.xed  on  to  a  railway  carriage,  and 
a  compartment  of  the  same  carriage  was  fitted  as  a  transmitting  and 
receiving  station.  Between  two  telegraph  poles  by  the  side  of  the 
line  horizontal  antennffi  were  fixed  at  a  given  point.  As  soon  as  the 
train  left  Paris  a  wireless  conversation  was  begun  between  the  train 
and  the  wireless  station  at  the  Gare  du  Nord,  and  was  continued 
until  the  train  arrived  at  Creil.  thirty-four  miles  distant.  With- 
out any  modification  of  the  wave  length,  the  voice  remained,  it  is 
stated,  equally  clear  whatever  the  distance  of  the  train  from  Paris, 
and  whatever  its  speed,  which  was  at  times  fifty  miles  an  hour. 
Experiments  are  to  be  tried  between  Paris  and  Calais. 


Xelegraph   and  Telephone   Notes. 

Telephonic  communication  has  now  been  established  between 
Bass  Rock  and  North  Berwick. 

The  Leeds  Telegraph  and  Telephone  branch  of  the  Union  of  Post 
Office  Workers  has  passed  a  resolution  expressing  alarm  at  an 
announcement  that  the  Geddes  Economy  Committee  consider  that 
the  Civil  Service  lionus  should  be  withdrawn,  and  pledging  members 
to  resist  any  attempt  to  destroy  the  National  Whitley  Council  agree- 
ment. 

The  Federal  Government  have  approved  the  proposed  duplication 
OP  THE  Pacific  Cable,  and  it  is  understood  that  the  other  Govern- 
ments have  assented.  According  to  the  "  Telegraph  "  correspondent 
at  Melbourne  it  is  proposed  to  include  Samoa  in  the  new  system. 
The  present  section  from  Suva  to  Fanning  Island  runs  near  Samoa, 
and  a  slight  deviation  to  the  extent  of  fifty  miles  would  enable  an 
automatic  relay  station  to  be  established  near  Apia  at  a  small  in- 
crensed  cost.  This  plan  will  link  up  another  area  of  British  terri- 
tory to  the  cable  system,  and  also  be  of  considerable  advantage  in 
handling  traffic.  Over  the  present  stretch  from  Suva  to  Fanning 
Island,  2  000  miles,  transmission  is  at  the  rate  of  twenty-two  words 
a  minute.  Over  the  shorter  sections.  Suva  to  Samoa  and  Samoa  to 
Fanning,  it  is  thirty-five  words  a  minute. 
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Legal   Intelligence. 

The   Gas-Filled   Lamp   Patent.     Success   of   B.   T.-H.    Appeal. 

On  Monday  tin-  Hoiimi  nf  Loiiis  (Vit^counts  Halilane,  Kiiilay  antl 
Cave,  and  Loids  Duiiedin  and  Shaw)  unanimously  allowed  the 
appeal  of  the  Britieli  Thomson-Houston  Co.  against  the  decision  of 
the  Court  of  Appeal  which  affiiined  a  judgment  of  Mr.  Justice 
Sargant  dismissing  their  action  against  the  Corona  Lamp  Worke  for 
an  injunction  to  restrain  the  latter  from  infringing  Tatent  No. 
10  918,  1913,  for  "Improvements  in  Incandescent  Electric  Lamps," 
commonly  known  as  tlie  gas-filled  lamp  patent. 

VlscoiTNT  Hm.bane,  in  delivering  judgment,  said  the  patent  related 
to  au  electric  lamp  in  which  the  filament  incandesces  in  an  atmosphere 
of  gas  or  vapour  of  low  heat  conductivity.  Mr.  Justice  Sargant  had 
held  that  there  was  good  subject  matter,  but  that  the  patent  was  bad 
because  it  failed  sufficiently  to  define  or  limit  the  ambit  of  what  it 
claimed,  and  the  Court  of  Appeal  affirmed  this  conclusion.  In  the 
Courts  below  the  controversy  turned  mainly  on  that  of  ambiguity 
in  statement  and  insufficiency  in  directions,  but  in  the  House  of 
Lords  this  question  had  been  less  prominent  than  that  of  the  subject 
matter.  The  primary  controversy  in  that  House  had  been  whether 
subject  matter  had  been  sufficiently  established,  as  consisting  in  an 
invention  reallv  new  in  point  of  principle,  and,  if  so,  then  whether 
the  claiming  clauses  and  directions  in  the  patent  were  sufficient  to 
inform  people,  assuming  them  to  possess  ssill  in  the, manufacture 
of  electric  lamps,  how  to  apply  the  general  principle  in  particular 
ways.  As  to  tlie  methods  recommended,  the  question  was  whether 
those  given  were  clearly  enough  described.  For,  if  so,  and  if  the 
fundamental  principle  had  been  e.xplained,  ifc  did  not  matter,  for 
the  ambit  or  discoverv  claimed,  if  there  were  alternative  methods 
of  applying  the  principle  which  were  not  given  exhaustively,  pro- 
vided these  were  no  more  than  mechanical  equivalents  to  the 
particular  methods  prescribed.  Having  dealt  with  the  history  of  the 
incandescent  lamp  and  with  the  state  ot  knowledge  in  1913,  his  Lord- 
ship said  it  was  known  that  inert  gases  could  be  employed  which 
would  fill  the  vacuum  in  lamp  bulbs  and  greatly  diminish  vaporisa- 
tion, and  among  such  known  inert  gases  was  argOn.  But,  on  the 
other  hand,  the  introduction  of  any  gas  gave  rise  to  conduction  and 
convection  to  such  an  extent  that  the  temperature  of  the  filament 
became  too  low  for  incandescence  to  take  place,  unless  a  current, 
producing  heat  energy  by  overcoming  resistance,  were  sent  throurii 
ui  an  amount  such  that  the  filament  was  soon  destroyed.  The 
dilemma  had  seemed  insuperable,  for  between  1882  and  1913  nothing 
had  been  accomplished  to  get  rid  of  it.  In  1913  a  pat<?iit  was  taken 
out  in  this  country  embodying  an  invention  of  Dr.  Langmuir. 

Nature    of  the    Invention. 

The  idea  underlying  Langmnir's  invention  was  this.  If  the  sur- 
face of  the  filament  rendered  incandescent  by  the  current  was  in- 
creased in  area  it  had  been  found  by  e.xperiinent  that  the  light  rays 
radiating  from  this  surface  increased  in  volume  in  a  proportion  much 
greater  than  that  of  the  increase  of  temperature  required  to  obviate 
loss  due  to  conducliim  and  convection  by  reason  of  the  filament 
having  been  placed  in  an  atmosphere  of  inert  gas.  By  the  intro- 
duction into  the  bulb  of  such  a  gas  vaporisation  could  be  much 
reduced,  and  incandescence  would  be  maintained  if  the  current  was 
made  sufficient  to  replace  the  heat  lost  by  conduction  and  convection. 
Under  such  a  metiiod  the  temperature  could  be  preserved  at  a 
degree  sufficient  to  render  incandescent  a  larger  surface  than  was 
possible  in  a  vacuum.  A  larger  surfa<;e  than  lamp  makers  had  been 
accust'>mcd  to  use  could  therefore  be  made  to  radiate  light  rays.  It 
was  shown  that  when  this  new  principle  was  carried  into  effect 
about  10  i)er  cent,  increase  of  absolute  temperature  yielded  pix>por- 
tionatcly  three  tim&s  the  light  formerly  obtained.  The  application 
of  this  principle,  as  a  mere  principle,  of  course,  could  not  have  been 
patented.  But  the  inventor  claimed  to  have  shown  practical  methods 
which  could  put  it  into  operation.  If  he  actually  did  so  his  inven- 
tion was  a  patentable  one. 

His  Lordship  did  not  think  that  in  the  patent  l)efore  them  it  was 
intended  to  define,  or  that  it  was  possible  or  necessary  to  define,  the 
expression  "  large  "  as  referring  to  any  definite  limits.  All  that 
was  necessary  was  to  tell  the  lampmakers  how  to  get  as  large  an 
incandescent  surface  as  they  wanted  for  their  practical  purposes. 
He  made  plain  to  them  in  tlie  specification  that  that  was  no  longer 
impracticable,  and  that  if  they  would  adopt  his  new  process  of 
m.inufacturo  they  would  attain  a  valuable  commercial  result.  He 
showed  them  how,  by  coiling  a  small  filament,  to  get  the  large  incan- 
descent surface  notwithstanding  that  the  diameter  of  the  filament 
was  narrow  and  one  therefore  requiring  only  a  small  amount  of 
current.  In  that  way  the  "  half  watt "  lamp  became  att.ainable. 
In  the  light  of  the  directions  given  in  the  body  of  the  specification, 
his  Lordshij)  thought  that  in  the  words  there  was  claimed  what  had 
been  alrcvdy  adequately  described.  It  wins  no  mere  abstract  prin- 
ciple, but  a  method  or  process  of  manufacture,  capable  of  being  at 
once  put  into  operation  by  any  experienced  electric  lamp  maker,  with 
such  adaptations  as  his  commercial  requirements  and  standard.s  sug- 
gested. To  put  it  into  operation  required  no  new  inventive  capacity, 
and  it  would  have  l)een  inconsistent  with  the  generality  and  sweep 
of  the  explanation  given  to  have  inserted  a  definition  of  the  word 
"  largo,"  otherwise  than  relatively  to  current  practice.  Such  a 
definition,  if  attempted,  would  have  limited  unnecessarily  the  ground 
over  the  whole  of  which  the  new  method  was  to  be  made  operative. 
The  principle  and  its  working  in  practice  need  not  be  distinguished 
in  the  fashion  which  was  required  when  the  discovery  was  of  some 
merely  p.irtioular  and  qualified  kind.     Mr.  Justice  .Sargant  thought 


that  there  was  a  direction  that  the  diameter  of  the  coil  was  to  be 
"  substantially  of  the  order  of  10  mils,  a  figure  clearly  indicated  by 
the  specification  as  constituting  a  thick  filament."'  No  doubti  a 
fil.ament  of  such  a  diameter  would  be  thick  or  large,  within  the 
language  of  indication.  But  when  he  went  on  to  suggest  that  the 
illustration  did  not  suffice,  inasmuch  as  the  claim  was  not,  so  far  as 
size  was  concerned,  definable  quantitatively,  but  only  by  reference 
to  other  variables,  he  (Lord  Haldane)  could  not  agree"  with  him. 
Therefore  he  thought  that  the  claim  was  not  one  merely  for  articles 
falling  within  particular  limits  of  size  in  filament,  but  for  a  general 
process  of  manufacture  applicable  in  all  the  cases  which  practical 
e.xperience  allowed.  That  was  because  of  the  character  of  the  pioneer 
invention  which  the  patent  described.  It  was  in  truth  an  invention 
of  an  ingenious  and  useful  process  of  manufacture  in  which  the 
integers,  so  far  as  old,  were  combined  in  accordance  with  a  prin- 
ciple that  was  new  and  embodied  a  fresh  invention.  For  these 
reasons  he  submitted  that  the  judgment  in  the  Court  of  Appeal 
should  be  reversed. 

Viscount  Cave's  judgment  was  to  the  same  effect,  and  Lords 
Finlay,  Dunedin  and  Shaw  concurring,  the  appeal  of  the  British 
Thomson-Houston  Co.  was  unanimously  allowed  with  costs. 


Edge  V.    S,    Metropolitan    Electric   Tramways  and   Lighting  Co. 

Last  week  Mr.  Justice  Swift  awarded  £2  000  damages  to  the 
widow  and  family  of  the  late  John  Edge.  The  deceased  was  riding 
a  motor-cycle  along  the  road  from  ^Iitcham  to  Croydon,  when  a 
motor-lorry  skidded  .and  knocked  over  the  cycle,  causing  fatal  injury 
to  Mr.  Edge.  The  Judge  held  that  the  accident  was  due  to  the 
dangerous  conditiini  of  the  road,  as  the  tram  rail  was  about  an  inch 
above  its  surface. 

Alleged    Theft    of    Osram    Lamps. 

At  Bow-street  Police  Court  last  week  Edward  Alex.  Kann  was 
remanded  on  a  charge  of  stealing  from  his  employers,  the  General 
Electric  Company,  3  600  Osram  lamps,  valued  at  £360.  It  was 
stated  that  accused  had  been  in  the  employ  of  the  prosecutors  for 
over  eleven  years,  and  when  arrested  he  held  a  responsible  position 
in  the  manager's  oflice  at  £42Q_.  a  year.  The  lamps  were  sent 
to  a  regular  customer  of  the  company  who  had  not  ordered  them, 
and  Kann  then  arranged  to  collect  them.  Instead  of  having  them 
returned  to  the  prosecutors,  the  defendants  sold  them  to  Messrs. 
Drake  and  Gorliam  Wholesale,  Ltd.,  who,  on  discovering  they 
were  charged  Is.  2d.  each  for  lamps  which  in  the  ordinary  way  cost 
2s.,  communicated  with  tlie  prosecutors. 

F.    M'Nally   v.    Murdostoun    Colliery    Company. 

In  the  Outer  House  of  the  Court  of  Session,  Edinburgh,  on 
Saturday  last,  Lord  Sands  and  a  jury  concluded  the  trial  of  an 
action  brought  by  the  plaintiff  to  recover  from  defendants  £500  as 
damages  for  the  death  of  his  son  Francis.  On  Jan,  13,  1920,  the 
deceased,  who  was  employed  by  a  contractor  to  remove  dirt  from 
the  pit-head  at  defendants'  colliery  to  a  bin  close  at  hand,  ran  into 
a  live  electric  cable.  At  the  point  where  he  touched  the  cable 
there  were  about  2  in.  bare  and  uninsulated,  and  the  result  was  that 
young  M'Nally  received  a  fatal  electric  shock.  The  plaintiff  pleaded 
that  the  cables  were  allow'ed  to  sag  instead  ot  being  kept  taut 
between  the  posts,  and  that  they  were  not  inspected  to  see  that 
they  continued  in  safe  condition. 

The  defence  was  a  denial  of  liabilit.v,  with  a  plea  by  defendants 
that  they  had  discharged  their  duty  in  every  respect  in  taking 
precautions  for  the  safety  of  workmen. 

The  jury  returned  a  unanimous  verdict  for  the  defendants. 

Attorney-General    v.    Southport    Corporation. 

This  action,  which  has  been  commenced  at  the  instance  of  the 
Birkdale  Electric  Supply  Company,  and  challenges  the  claim  of 
Southport  Corporation  to  supply  electricity  in  Birkdale,  was  again 
mentioned  to  Mr.  Justice  Petersen  on  the  16th  iust. 

Mr.  Tyldesley  Jones,  K.C.,  said  that  the  case  raised  the  question 
as  to  the  right  of  supplying  electricity  in  th,%t  part  of  the  borough 
of  Southport,  which  was  formerl.v  known  as  Birkdale.  Plaintiffs' 
case  depended  partly  upon  their  rights  and  powers  under  a  certain 
agreement,  and  partly  on  a  question  of  nltra  rire).  It  would  be 
impossible  to  try  such  a  case  on  a  motion,  and  the  parties  had  agreed 
to  allow  the  matter  to  st'and  until  the  trial  of  the  action,  and  to 
ask  leave  to  apply  for  an  early  hearing.  The  case  would  take  at 
lea.st  two  days,  as  there  were  agreements,  provisional  orders,  and 
Acts  of  Parliament,  which  would  have  to  be  carefully  examined. 

His  Lordship  said  he  would  give  liberty  to  the  parties  to  apply 
to  expedite  the  trial  of  the  action  when  they  were  ready.  Tnere 
would  be  no  order  on  the  motion,  except  that  the  costs  b«  costs  of 
the  action. 

Illegal    Supply    Connections. 

At  Eastbourne  Police  Court  Last  week  the  Corporation  summoned 
two  persons  for  making  improper  .and  unauthorised  connections  to 
the  supply  mains  of  the  Electricity  Department,  and  fines  were 
imposed. 

In  the  case  of  John  E.  Dunn,  the  Hutments,  Victoria-drive,  the 
Tow'n  Clerk  (Mr.  H.  W.  Fovargue),  who  prosecuted,  s.aid  thiit  on 
Sept.  7th  defendant  made  a.n  extension  to  the  electric  lighting  of 
one  of  the  hutments  where  he  resided,  as  a  result  of  which  he  added 
an  extra  light  to  the  bedroimi.  He  did  that  without  .asking  for  the 
consent  of  the  Electricity  Committee,  who  had  taken  up  the  prosecu- 
tion mainly  for  the  purpose  of  giving  an  object  lesson  to  defendant 
and   others.     In   that  c.tso  the  electric   supply   to  an   adjoining   hut 
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was  damaged  by  what  defendant  had  done.  It  was  not  an  isolated 
case,  and  it  was  becoming  a  practice  for  extensions  to  be  made  in 
that  manner. 

Mr.  J.  K.  Brydges,  Borough  Electrical  Engineer,  gave  evidence 
of  the  agreement  entered  into  by  defendant  to  pay  lourpence  per 
light  per  week  for  the  sujnmer  months  and  ninepence  per  week  in 
the  winter  months. 

The  Bench  suggested  defendant  might  use  one  lamp  in  the  bed- 
room, bijt  he  might  not  use  an  additional  lamp  in  the  living  room. 

Mr.  Brydges  replied  that  the  point  was  that  defendant  made  an 
extension  which  he  was  not  entitled  to  do  without  the  sanction  of 
the  Coi-poration. 

The  magistrates  fined  defendant  5s. 

In  the  second  case,  a  man  named  J.  O'Connor,  an  electrical  con- 
tractor, was  charged  with  making  an  unauthorised  connection  at 
71,  Cavendish-place,  on  Oct.  28, 

The  Town  Clerk  said  that  the  occupier  of  the  premises  made  an 
application  on  Sept.  20th  for  an  extension  to  provide  him  with  an 
electric  fire.  That  connection  was  duly  made,  and  later  it  was  dis- 
covered that  further  extensions  had  been  made  without  authority. 
It  was  found  that  the  power  provided  for  the  fire  was  being  used 
through  an  extension  to  drive  a  sausage  machine,  and  that  a  further 
extension  was  taken  to  the  cellar  where  it  was  used  for  lighting. 
The  charges  for  lighting  and  power  were  higher  than  that  for 
heating,  and  defendant  ought  to  have  known  that  he  could  not 
make  the  extensions   without  authority. 

The  occupier  gave  evidence  that  he  had  had  the  lighting  wiring 
done  some  time  ago.  His  wife  then  wanted  heat,  and  the  same  man 
put  the  heating  apparatus  into  the  premises.  He  then  called  de- 
fendant to  put  in  the  machine.  He  did  not  know  anything  about 
the  need  for  an  application,  and  left  that  to  defendant. 

The  defendant  said  that  the  offence  was  committed  owing  to  a 
misunderstanding.  When  the  occupier  (Mr.  Breeze)  asked  him  to 
do  the  work  he  said  the  wiring  had  been  done,  and  by  that  he 
understood  that  everything  was   in  order. 

Ultimately  a  fine  of  30s,  was  imposed. 


Electric   Traction. 

It  is  announced  that  from  December  31  Smrborough  electric  tram- 
way service  is  to  stop  permanently. 

Last  month  359  suggestions  were  received  from  the  staff  of  the 
LofTbON  Unberground  comp.\nies  for  various  improvements  in  ser- 
vices and  working  devices. 

Aberdeen  Town  Council  are  proceeding  with  their  application 
for  a  Provisional  Order  to  authorise  the  construction  of  additional 
tramways  and  other  works. 

By  the  sale  of  "Distress  Tickets,"  Cardiff  Tramways  raised,  in 
two  days,  over  £100  for  the  Lord  Mayor's  Distress  Fund.  A 
further  million  tickets  have  been  ordered. 

The  Ministry  of  Trar.spori  bave  sanctioned  under  certain  specified 
conditions,  the  borrowing  of  £36  096,  for  the  renewal  of  various 
parts  of  Plymouth  electric  tramway  track. 

Walsall  Town  Council  have  approved  an  agreement  with  the 
South  Staffordshire  Tramways  (Lessee)  Company  for  through  run- 
ning of  tramcars  between  Walsall,  Wednesbury,  and  Darlaston. 

WiGAN  Tramways  Committee  is  to  receive  £500  per  annum  for  the 
carriage  of  mails  and  postmen  on  the  electric  trams.  Last  year  the 
Post  Office  only  contributed  £200.  The  Watch  Committee  will  pay 
£200  in  i-especit  of  the  conveyance  of  the  police. 

At  last  week's  meeting  of  the  Newcastle  Corporation  Transport 
and  Electricity  Committee  it  was  reported  that  the  laying  of 
tramway  lines  from  Barras  Bridge  to  the  High  Level  Bridge  would 
be  begun  in  the  course  of  a  few  weeks.  The  extensions  to  the  car 
sheds  at  Byker  are  also  to  be  begun  shortly. 

EDiNBtiRGu  Tramway  Committee  decided  last  week,  by  a  narrow 
majority,  to  recommend  that  the  electrification  of  the  tramways  oe 
proceeded  with,  and  that  the  overhead  system  be  generally  adopted. 
In  a  subsequent  division,  the  Committee  also  recommended  th,xt 
application  be  made  to  the  IMinistry  of  Transport  to  sanction  the 
erection  of  centre  poles  in  Princes-street.  At  a  public  meeting  held 
subsequently,  the  above  recommendation  to  proceed  with  electri- 
fication was  approved,  but  a  resolution  protesting  against  the  erec- 
tion of  overhead  wires  and  centre  poles  was  carried  by  a  large 
majority. 

The  Ministry  of  Transport  has  informed  the  Taunton  Town 
Council  that  an  Order  has  been  made  abrogating  as  from  Dec.  6 
the  powers  of  the  Taunton  Electric  Traction  Co.,  in  respect  of 
the  tramways  authorised  by  the  Taunton  Tramways  Order,  1900, 
and   the  Taunton   Tramways   (Extension)    Order,   1907. 

The  question  of  restoring  the  tramwav  service  was  raised  at  a 
meeiting  of  Taunton  Town  Council  last  week,  it  being  stated  that 
the  present  'bus  service  was  inadequate.  Purchase  of  the  undertak- 
ing by  the  Council  was  suggested,  but  did  not  receive  much  support. 
The  Mayor  said  no  steps  would  be  immediately  taken  for  the 
removal  of  the  linss.  Before  the  trams  could  be  run  again  another 
Provisional  Order  would  have  to  be  obtained,  and  that  would  take 
at  least  twelve  months. 

After  an  all-day  sitting,  on  Thursday  last  week,  of  the  National 
Industrial  Council  of  the  tramways  industry-  the  deadlock  which 


had  arisen  at  the  previous  meeting  was  removed,  it  being  unani- 
Piously  agreed  to  appoint  a  joint  sub-committee,  consisting  of  seven 
members  from  each  side  of  the  Council,  to  proceed  at  once  to  con- 
sider and  revise  the  whole  of  the  terms  of  the  March,  1919,  agree- 
ment without  any  conditions  and  without  binding  the  Council  to 
adhere  to  the  guaranteed  forty-eight  hour  week.  The  committee 
will  meet  at  once  and  report  to  a  special  meeting  of  the  Industrial 
Council  in  February. 

At  their  meeting  on  Monday  the  L.C.C.  Highways  Comsuttee 
announced  that  they  had  decided  to  postpone  until  after  the  end 
of  the  present  financial  year  the  consideration  of  any  further  fare 
reductions.  The  Committee  is  also  to  consider  the  advisability 
of  connecting  the  tramway  end  in  the  Tower  Bridge-road  with 
the  line  through  Tooley-street  to  Greenwich,  so  that  a  through  ser- 
vice can  be  run.  It  is  thought  it  would  make  a  useful  connection 
now  that  the  Council  has  decided  to  remove  the  tramway  tracks  in 
Grange-road  and  Southwark  Bridge-road. 

It  is  proposed  to  institute  a  scheme  of  awards  to  tramway  em- 
ployees for  suggestions,  &c.,  for  the  improvement  of  the  tramway 
service,  and  the  Committee  has  been  authorised  to  settle  the  details." 

In  view  of  the  proposed  through  running  agreement  with  the 
London  United  Tramways,  in  respect  of  the  iVIerton  and  Wimbledon 
tramways,  .expenditure  'c«n  capitail  aucount  of  £3  500  has  been 
authorised  for  lowering  the  roadway  under  Balham  High-road  rail- 
way bridge. 


Municipal  Accounts. 

For  the  half-vear  ending  September,  Lincoln  tramways  showed  a 
loss  of  £314. 

For  the  half-year  ended  Sept.  30,  the  accounts  of  Stockton  tram- 
ways showed  a  surplus  of  £4  224  towards  the  formation  of  a  reserve 
fund  and  the  payment  of  interest  and  redemption. 

The  City  of  Edinburgh  Electric  Lighting  Accounts  for  the 
year  ended  May  15  show  the  capital  expenditure  at  that  date  to 
be  £1  678  750,  an  increase  of  £360  121  over  the  previous  year.  The 
total  amount  borrowed,  was  £1  676  758,  of  which  £802  591  has 
lieen  repaid,  but  sanction  to  borrow  a  further  sum  of£631  902  has 
not  been  exercised.  The  total  revenue  for  the  year  under  review 
amounted  to  £314  669  :  expenses  were  £241  054,  leaving  a  gross  profit 
of  £73  615.  The  interest,  income  tax.  and  repayment  of  capital, 
however,  required  £74  578.  leaving  a  deficit  of  £963.  This  sum  has 
l)een  provided  out  of  the  reserve  fund,  which  now  amounts  to 
£115  632.     Units  generated  numbered  10  687  219  (9  924  955). 

The  accounts  of  the  Electricity  Undertaking  of  Leith,  which 
was  incorporated  with  Edinburgh  in  November,  1920,  have  been 
kept  separately  for  the  .year  to  May  15,  1921,  and  the  figures  in  the 
balance-sheet  at  that  date  have  been  incorporated  in  the  Edinburgh 
report.  The  accounts  show  that  the  total  revenue  for  the  past 
year  was  £79  457,  expenses  were  £77  237,  leaving  a  gross  profit  of 
£2  220.  After  providing  for  interest,  repayment  of  loans,  income 
tax,  &c.,  there  was  a  deficit  for  the  year  of  £11210.  The  reserve' 
fund  stands  at  £10  893.  Units  sold'  numbered  7  145  501.  against 
5  119  848  last  year,  and  the  maximum  demand  was  3  048  kW 
(2  918  kW). 

The  accounts  of  Cardiff  electricity  undertaking  for  the  year 
ended  March  31,  show  the  capital  expenditure  to  that  date  to  be 
£383  532,  including  £42  807  expended  during  the  year.  The  over- 
expenditure  on  the  account  amounted  to  £19  086.  The  income 
during  the  year  under  leview  was  £160  879,  an  increase  of  £43  27] 
over  the  previous  vear ;  expenditure  was  £109  108  (£76  355), 
leaving  a  gross  profit  of  £51  788  (£412711.  After  providing  for 
various  charges  a  net  profit  of  £23  711  (£5  1^0)  remained.  Tho 
unappropriated  revenue  balance  at  March  31,  1920,  was  £37  801  12s., 
to  w'hich  £23  710  16s.  was  added  for  the  present  year,  making  a 
total  of  £61  602  8s.  Expenditure  deducted  out  of  this  amount  was 
£4  247,  leaving  a  revenue  surplus  of  £57  356.  Of  this  £15  000  has 
been  appropriated  to  the  relief  of  the  rates.  The  amount  paid  off 
and  set  aside  for  redemption  of  debt  represented  49-58  per  cent,  of 
the  total  capital  liability  of  the  undertaking. 

The  accounts  of  Cardiff  electric  tr.imways  .and  motor-'bus 
undertakings  for  the  year  ended  March  31,  show  that  the  total 
expenditure  on  capital  account,  including  expenses  of  raising  cor- 
poration stock  and  works  of  a  capital  nature  paid  out  of  revenue 
and  reserve  fund,  amounted  to  £870  491  10s.,  the  account  closing  the 
year  with  an  under-spent  balance  amounting  to  £31  405,  new  money 
to  the  extent  of  £74  899  having  been  transferred  out  of  the  pro- 
ceeds of  the  issue  of  5  per  cent,  stock.  The  traffic  receipts  for  the 
year  amounted  to  £290  891  against  £278  384  for  the  previous  vear. 
The  receipts  from  parcels'  service  were  £907  (£838).  The  total 
income  was  £367  262,  or  £38  602  more  than  in  1920.  The  amount 
carried  to  net  revenue  account  was  £64  431  (£109  775).  In  accord- 
ance with  a  resolution  of  the  Committee,  an  appropriation  of 
£37  000  from  the  net  revenue  balance  of  £40  700  brought  forward 
at  March,  1920,  has  been  transferred  to  the  depreciation 
fund,  leaving  a  credit  balance  of  £3  700.  The  reserve 
fund  now  stands  at  £10744  10s.  The  deficit  is,  in  a  great 
measure,  due  to  increase  in  wages,  which  amounted  to  an  increase 
this  year  over  last  of  £40  745.  Increase  in  cost  of  materials  was 
another  factor,  whilst  the  increase  in  mileage  was  433  633.  The 
operating  costs  for  the  year  were  19'76d.  per  mile,  which  compares 
favourably  with  those  in  other  parts  of  the  country. 
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Electricity  Supply. 


Two  new  electricity  generating  sets  have  been  started  at  the 
WuiAN  Power  Station. 

BuRNLEV, Electrical  Maintenance  Company  is  holding  an  exhibition 
of  eleclrica'l  labour-saving  appliances. 

AYWSBtTKY  Town  Council  has  decided  to  apply  to  the  Commis- 
sioners for  a  loan  of  £2  OCO  for  meters. 

Stepney  Borough  Council  have  agreed  to  supply  electricity  m  bulk 
to  the  London  Hydraulic  Power  Company  at  Wapping. 

Wallasey  electrical  supplies  were  cut  off  for  two  hours  on  Sunday 
morning  to  enable  certain  important  extensions  to  be  connected  up. 

Walsll  Town  Council  have  approved  the  lecommendalion  of  the 
Electricity  Committee  that  £693  should  be  spent  on  renewals  of 
machinery. 

Spalding  (Lines.)  Urbau  Council  have  refused  t^  grant  permis- 
sion to  the  South  Lincji.  Agricultuial  Company  to  supply  electricity  to 
th-  residents  close  to  their  works. 

BiuuiiEND  (Glamorgan)  Urban  Council  have  decided  to  support 
the  Parliamenlarv  Bill  of  the  South  Wales  Electricity  Distribution 
Company,  permitting  local  authorities  to  become  shareholders  >n 
the  undertaking. 

The  Cheadle  and  Gatley  Electricity  Special  Order,  1921,  for 
the  supply  bv  Cheadle  and  Batley  Urban  Council  of  electricity 
within  the  Urban  District,  has  been  submitted  to  the  Minister  of 
Transport  for  confirmation. 

The  new  sub-station  at  Mill  Hill,  Blackbuhn,  was  inaugurated 
last  week.  Two  of  the  largest  mills  in  the  vicinity  are  being 
equipped  with  machinery  for  power  and  lighting,  and  a  fair  number 
of  applications  from  business  men  have  been  received. 

Sir  William  Mackenzie,  K.C.,  the  referee  appointed  under  Sec.  16 
of  the  Electricity  (Supplv)  Act,  1919,  has  heard  evidence  on  the 
claims  made  on  behalf  of"  certain  members  of  the  Electrical  Power 
Engineers'  Afi.socialiou  and  the  National  Amalgamated  Union  of 
Eiiginenien,  Firemen,  Mechanics,  ilotormeii,  and  Electrical  Workers 
against  Morley  Corporation  for  compensation  for  deprivation  of 
employment  ensuing  upon  the  closing  down  of  the  Corporation's 
generating  station  consequent  upon  an  agreement  between  thai 
Corporation  and  Leeds  Corporation.  The  decision  of  the  Referee 
will  be  announced  in  due  course. 

The  question  of  securing  the  abatement  of  the  smoke 
Nl'iSANCK  in  London  has  been  under  consideration  by  the  Public 
Control  Committee  of  the  London  County  Council,  who  report 
that  for  some  considerable  time  serious  smoke  nuisance  has  been 
observed  from  the  shafts  of  the  electricity  generating  stations  of 
the  Hacknev,  Hammersmith,  and  Islington  Borough  Councils. 
Correspondence  has  passed  between  the  different  Councils  concerned, 
and  it  is  now  recommended  that  proceedings  be  instituted  against 
both  Hammersmith  and  Islington  Councils  in  regard  to  an  alleged 
smoke  nuisance  at  their  electricity  works. 

Hammersmith  Electricity  Committee  have  under  consideration 
the  formation  of  a  Development  Department  for  the  purpose  of 
investigating  new  electricity  consuming  devices  and  methods,  and 
of  giving  consumers  advice  in  the  use  of  new  systems  and  apparatus. 
They  are  of  opinion  that  steps  should  be  taken  to  provide  a  show- 
room in  the  lx>rough.  As  a  preliminary  step  they  have  sub- 
mitted to  the  Finance  Committee  a  reference  regarding  the  allo- 
cation of  a  portion  of  the  land  for  a  showroom,  between  the 
temporary  office  premises  and  the  Central  Library,  and  the  Council 
have  given  permission  for  the  use  of  part  of  the  Town  Hall  for  a 
fortnight  for  the  holding  of  an  electrical  exhibition. 

New   Schemes   and    Mains    Extensions. 

Wolverhampton  Electricity  Committee  is  to  be  approached  liy 
Rugbley  with  regard  to  supplying  tlie  di.strict  with  electricity. 

Wexford  Corporation  have  accepted  the  proposal  of  Mr,  J.  J. 
Stafford  to  supply  electricity  at  6d.  per  unit  for  lighting  the  town. 

Ware  Urban  Council  have  assented  to  the  application  of  the  North 
Metropolitan  Electrical  Power  Distribution  Co.  for  a  Special  Order 
for  the  Council's  area. 

The  Commissioners  qf  the  Manx  village  of  Onchan  have  asked  the 
Manx  Electric  Railway  Company  for  an  estimate  for  lighting  the 
whole  of  the  district   by  electricity. 

Owing  to  the  additional  demand  for  electricity  created  by  the 
extension  of  the  Railway  Approach  Market,  Hammersmith  Borough 
Council  have  decided  to  erect  a  new  sub-station. 

Dollgelly  Url>an  Council  are  to  discuss  with  Evan  Jones  &  Son, 
of  Bala,  the  possibility  of  providing  power  at  the  Llwyn  Mills  of 
the  firm  for  an  electric  pow»er  scheme  for  DoUgelly. 

The  Flintshire  and  Hawarden  Councils  have  decided  to  oppose 
the  application  by  the  Chester  Corporation  to  the  Electricity  Com- 
mis-sioners  for  a  Special  Order  authorising  an  extension  of  the  area 
of  supply. 

The  Mersey  Power  Company  is  making  small  extensions  in  the 
Frodsham  district,  where  the  Council  has  decided  to  have  Kings- 
way  lighted  by  electricity  from  the  present   standards, 

Whitehaven  Town  Council  has  applied  for  a  loan  of  £8  500  for 
plant  and  extensions  to  the  economiser.  The  Council  has  decided  to 
pive  a  supply  of  electricity  to  the  Castle,  which  is  to  be  converted 
into  an  infirmary. 


Cannock  Urban  Council  last  week  considered  plans  ior  the  erec- 
tion of  a  new  transformer  station  in  Queen-street,  in  connection  with 
the  supply  of  electricity  to  the  district,  and  decided  to  apply  for 
sanction  to  a  loan  of  £36  753  to  carry  out  the  work. 

Two  schemes  of  reorganisation  of  electricity  supply  in  the  East 
Lancashire  Disirict  are  proposed.  One  will  be  submitted  by 
Burnley,  Accrington,  Colne,  Darwen,  Nelson,  Rawteustall,  and 
Brierfield,  Other  local  authorities  will  submit  an  alternative  scheme 
before  March  31  next. 

On  the  invitation  of  Councillor  J.  Moore  and  the  Borough  Elec- 
trical Engineer  (Mr.  Bache),  the  Mayor  and  Corporation  of 
C'KELTENiUM  last  weck  visited  the  Corporation  Electricity  Works 
and  inspected  the  recent  additions  to  the  plant,  which  include  a 
1  000  kW  Parsons'  turbo-alternator. 

Keith  Electricity  Committee  have  considered  the  report  of  Mr. 
Macewan  regarding  the  proposed  introduction  of  electricity  into  the 
burgh,  but  have  decided  to  make  no  recommendation  to  the  Council 
pending  the  further  development  of  the  County  scheme. 

Brentwood  District  Electric  Company  are  applying  to  the 
Electricity  Commissioners  for  a  Special  Order  authorising  the  Com- 
pany to  "produce  and  supply  electrical  energy  in  Brentwood  and 
certain  parishes  in  Billericay  and  Romford  Rural  Districts. 

Stockton  Heath  Council  has  decided  to  urge  the  Warrington 
Council  to  proceed  immediately  w-ith  the  laying  of  cables,  as  al- 
though some  residents  have  installed  electrical  fittings,  the  bulk 
of  intending  consumers  are  not  prepared  to  do  so  unti;  the  cables 
have  been  laid. 

It  is  proposed  to  proceed  with  the  scheme  for  the  supply  of  elec- 
tricity to  the  towns  and  villages  of  the  Vale  of  Ci.wyd,  provided 
Ruthin,  Denbigh,  St.  Asaph,  and  Rhuddlan  between  them  guarantee 
for  a  term  of  years  a  consumption  of  320  000  units,  which  it  is  cal- 
culated could  be  supplied  at   l^d.  per  unit. 

The  Haywards  Heath  Electricity  Speci.al  Order,  1921,  made 
by  the  Electricity  Commissioners  on  the  application  of  E.  A.  Bridge, 
H.  Dearden,  H."  Finch,  T.  White  and  E.  Prior,  for  the  supply  of 
electricity  in  Haywards  Heath  and  Cuckfield  Urban  Districts,  and 
parts  of  Cuckfield  and  Wivelsfield  Rural  Districts,  has  been  sub- 
mitted to  the  Minister  of  Transport  for  confirmation. 

The  question  of  lighting  Inverurie  by  electricity  came  before  a 
meeting  of  the  Council  last  week,  when  it  was  stated  that  the 
matter  had  been  discussed  in  April,  1915,  and  abandoned  on  account 
of  the  Government  refusing  a  loan.  It  was  agreed  to  bring  the 
question  up  at  the  next  meeting,  and  in  the  meantime  the  reports 
of  the  experts  in  1915  are  to  be  circulated  among  the  memliers. 

Paisley  Town  Council  are  applying  for  sanction  to  borrow  £30  000 
for  mains  and  sub-station  plant  extensions.  This  does  not  include 
any  sum  for  generating  plant  extensions,  but  it  will  be  necessary, 
Mr.  Blair  Smith,  the  borough  electrical  engineer,  points  out,  at  a 
very  early  date  to  consider  what  provision  should  be  made  for  in- 
creased demands  on  the  power  station  during  the  winter  months  of 
1922  23. 

Keighley  Tow-n  Council  have  decided  to  apply  for  sanction  to 
borrow  £10  000  for  the  erection  of  an  overhead  transmission  line 
from  Eastbuni  to  Skipton,  in  connection  with  the  agreement  to 
supply  electricity  to  Skipton.  A  resolution  was  also  passejj  at  last 
week's  meeting  of  the  Council  that,  subject  to  a  grant  being  obtained 
from  the  Unemployments  Grants  Committee  towards  the  cost  of 
the  scheme,  new  direct  current  cables  be  laid  in  the  central  portion 
of  the  town  to  supersede  the  existing  ones,  and  that  application 
be  made  for  sanction  to   borrow   £8  000   for  the  purpose. 

Stepney  (London)  Borough  Council  have  applied  to  the  Elec- 
tricity Commissioners  for  a  Special  Order  to  empower  the  Council 
to  continue  and  maintain  their  Limehouse  generating  station,  to 
extend  s,i.me  from  time  to  time,  and  to  exempt  the  Council  from 
proceedings  for  nuisance  in  respect  of  the  generating  station,  etc. 

On  Monday  the  Borough  Council  also  passed  a  resolution 
authorising  the  Electricity  Committee  to  proceed  immediately  with 
the  full  scheme  for  the  extension  of  the  Limehouse  Generating 
Station,  subject  to  the  Unemployment  Grants  Committee  providing 
half  the  interest  charges  for  five  years,  and  to  the  Electricity  Com- 
missioners granting  a  five  years'  suspension  of  the  Sinking  Fund 
on  the  capital,  and  on  sanctions  already  received,  but  not  yet  fully 
exercised. 

Kettering  Urban  Council  have  published  a  neat  little  pamphlet 
giving  an  account  of  the  extensions  which  have  recently  been  carried 
out  at  the  Electricity  Works ;  sanction  was  obtained  from  the 
Commissioners  in  July  last  year,  and  the  additions  have  increased 
the  cai)acity  of  the  plant  from  2  630  to  4  130k W.  The  new  plant 
includes  a  1  500  kW  Parsons'  geared  turbine  coupled  to  a  Mather 
&  Piatt  shunt-wound  dynamo,  surface  condensing  plant,  a  Weir 
turbine  air  pump,  a  Stirling  water  tube  boiler  capable  of  evaporating 
30  0001b.  of  steam  per  hour,  together  with  superheater,  two  Babcock 
&  Wilcox  chain  grate  stokers,  dumping  hoppers,  steam  piping,  a 
Davenport  cooling  tower  and  tank,  he.  The  whole  of  the  contracts 
w^re  executed  to  the  6])e<nfication6  of  Mr.  W.  A.  Walker,  the 
Council's  electrical  engineer. 

The  difficulty  following  upon  the  refusal  of  the  Commissioners 
to  approve  of  electrical  extensions  at  Accrington  seems  likolv  to  be 
amic'ably  arranged,  Accrington  desired  to  borrow  £150  000  for 
electrical  extensions,  and  declined  to  t.ake  a  supply  from  BLackburn 
on  the  ground  that  it  would  cost  them  £10  000  a  year  more  owing 
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to  the  high  price  asked  by  Blackburn  than  if  they  generated  their 
own  current.  The  Commissioners  have  now  agreed  to  sanction 
borrowing  powers  if  Accrington  Council  will  agree  with  the  Black- 
burn Corporation  to  the  laying  of  a  33  000  V  cable  between  the 
generating  stations  of  the  two  towns  at  an  equal  cost  to  each,  for 
the  purpose  of  giving  and  taking  a  mutual  and  reciprocal  supply. 
Accrington  have  approved  of  thase  terms,  and  ha%e  arranged  a 
(inference  with  the  Blackburn  authority  to  link  up  the  two  towns. 

At  their  meeting  at  E.xeter  last  week.  Devon  County  Council 
received  the  Dartmoor  Preservation  Committee's  report  of  the 
hvdro-electric  power  scheme  to  supply  several  South  Devon  towns, 
and  involving  an  expenditure  of  from  £350  000  to  £500  000.  The 
Council  adopted  the  Committee's  suggestion  that  the  scheme  should 
be  referred  back,  with  the  addition  of  Sir  H.  Lopes,  Messrs.  Murrin, 
Oxley  Parker,  and  Toms.  The  project  would  require  watch- 
ing, "and  would  clash  with  the  Torquay  electricity  proposal.  The 
plan  involves  tlie  construction  of  one  reservoir  on  the  higher  waters 
of  the  East  Dart,  and  another  immediately  below  Dartmeet ;  an 
aqueduct  from  the  lower  reservoir  to  a  point  above  New  Bridge, 
with  a  line  of  pipes  descending  from  that  point  to  a  power-house 
at  New  Bridge.  From  the  power-house  electric  cables  would  radiate 
so  as  to  supply  electricity  to  Torquay,  Newton  Abbot,  Paignton. 
Dartmouth,  Brixham,  Dawlish,  Teignmouth,  BoveV  Tracey,  Totnes, 
and  Buckfastleigh. 

We  announced  recently  that  Chester  Corporation  had  decided 
to  extend  its  electricity  supply  area  to  the  adjacent  rural  districts, 
and  the  Tarvin  and  Chester  Rural  Councils  have  already  assented 
to  the  application  for  a  Special  Order.  The  city  electrical  engineer 
(Mr.  S.  E.  Britton)  reports  that,  taking  the  added  area  as  a  whole, 
and  judging  by  the  inquiries  received  from  different  parts,  there 
appears  to  be  a  keen  desire  to  obtain  a  supply  of  electricity.  The 
district  is  densely  populated,  and  contains  property  of  sufficient  value 
to  create  a  demand  which  will  enable  electricity  to  be  given  >n 
favourable  terms.  It  is  not  proposed  to  prepare  a  complete  scheme 
of  distribution  for  the  whole  area,  but  to  accept  the  powers  and 
obligations  of  the  Electricity  Supply  Acts,  and  to  develop  the 
supply  as  the  demand  arises.  An  extra  high-tension  feeder  will  be  laid 
fiom  Queen's  Ferry  in  order  to  give  a  supply  in  Hoole  and  Newton. 
It  is  proposed  to  appoint  a  consultative  committee  to  deal  with 
questions  relating  to  extensions  in  the  rural  areas,  and  as  soon  as 
sanction  has  been  received  the  Electricity  Committee  propose  to 
undertake  capital  works  estimated  to  cost  about  £14  000. 

The  Committee  offer  to  give  a  bulk  supply  to  Wrexham  from 
Queen's  Ferry  up  to  1  000  kW  per  annujn  at  £5  per  kW  of 
demand  and  l.ld.  a  unit,  subject  to  a  coal  clause.  The  basic  price 
has  been  fixed  at  25s.  a  ton  for  washed  slack,  and  the  variation  O.ld. 
a  unit  for  each  6d.  rise  or  fall  in  the  price  of  such  fuel. 

Alteration   of  Charges. 

Electricity  charges  in  Ayr  are  to  be  reduced  by  25  per  cent. 

Whitehaven  has  decided  to  make  a  small  reduction  in  electricity 
charges  as  from  the  New  Year. 

HusHDEN  and  District  Electric  Supply  Company  have  reduced  the 
charge  for  electricity  for  power  and  heating  by  ^d.  per  miit. 

Bexley  (Kent)  Urban  Council  has  discontinued  the  rateable  value 
tariff  for  electricity,  and  has  decided  to  charge  8d.  per  unit. 

At  W.\lton-on-Th.4mes  the  electricity  charges  have  been  raised 
from  lOd.  to  Is.  per  unit  by  the  Urban  Electric  Supply  Company. 

High  Wycombe  (Wycombe  Borough)  Electric  Light  and  Power 
Company  announce  a  reduction  of  10  per  cent,  in  the  price  of 
electricity  for  power  from  Jan.l. 

The  Electric  Light  and  Power  Company  at  Northampton  have 
reduced  the  price  of  electricity  by  jd.  per  unit,  and  in  order  to 
encourage  the  heating  demand  a  scale  of  discounts,  ranging  from 
5  per  cent,  on  accounts  for  100  units  per  quarter  to  25  per  cent,  for 
500  units  hSs  been  put  in  force. 

After  a  very  heated  and  somewhat  disorderly  meeting  of  the 
Brighton  Town  Council  last  week,  it  was  decided  to  reduce  the 
charges  for  electricity  for  private  lighting  from  T^d.  to  7d.  per  unit, 
from  the  date  of  the  December  meter  readings,  in  order  to  make  a 
contribution  in  relief  of  the  rates. 


James  Ernest  Macfarlane,  tenable  at  Brighton  Technical  College. 
The  following  in  mechanical  engineering  (steam  turbines)  have  also 
been  granted  :  William  Stanley  Bowers,  tenable  at  Fiiisbury 
Technical  College;  John  Arthur  Snape,  tenable  at  Manchester 
College  of  Technology  ;  Morris  Lord  Yates,  tenable  at  Manchester 
College  of  Technology. 


Personal  and  Appointments. 

Mr,  R.  M.  Elliott  has  been  elected  cliairman  of  Stockton  Joint 
Tramways  Committee. 

Alderman  Attlee  has  been  appointed  chairman,  and  Councillor 
Lazarus  vice-chairman,  of  Stepney  Electricity  Committee., 

Councillor  Bedford  has  been  appointed  chairman,  and  Alder- 
man .Johnson  vice-chairman  of  Hammersmith  Electricity  Committee. 

Mr.  H.  E.  Dalzell  has  resigned,  after  many  years'  service,  from 
the  position  of  Chief  Mechanical  ai].d  Electrical  Engineer  to  the 
Southern  Railways  of  Peru  and  Dependencies. 

Mr.  W.  Elles-Hill  has  been  appointed  secretary  to  the  Trade 
Facilities  Act  Advisory  Committee.  The  offices  of  the  Committee 
will  shortly  be  removed  from  7,  Whitehall-gardens,  to  17,  Throg- 
morton-avenue,  London,  E.C.  2. 

In  commemoration  of  the  visit  of  the  Prince  of  Wales  to  Calcutta 
University  several  honorary  degrees  have  been  conferred.  These 
include  a  science  degree  on  Sib  William  J.  Pope,  Professor  of 
Chemistry  at  Cambridge  University. 

The  Melby  Sports  Clitb  (Post  Office  Engineering  Department, 
City  Internal)  have  arranged  to  hold  their  first  annual  concert  at 
the  Talbot  Hestaurant,  London  Wall,  E.C,  on  Saturday,  Jan.  14. 
Tickets,  at  Is.  6d.  each,  can  be  obtained  from  any  member  of  the 
club. 

The  Crompton  Medal,  awarded  annually  by  the  Institution  of 
Automobile  Engineers  for  the  best  paper  of  the  session,  has  been 
presented  to  ilr.  H.  L.  Heathcote,  Chief  of  the  Research  Labora- 
tories, Rudge-Whitworth,  Ltd.,  for  his  paper  entitled  "  The  Ball 
Bearing  in  the  Making,  under  Test  and  on  Service." 

Dr.  John  B.  Wihtehead,  dean  of  the  engineering  school,  and 
professor  of  electrical  engineering  at  Johns  Hopkins  University, 
U.S.A.,  has  l)een  awarded  the  5  00C)fr.  prize  of  the  Institute  Electro- 
technique  Montefiore,  of  Liege,  Belgium,  bestowed  every  three  years 
for  original  vrork  on  the  scientific  advancement  in  the  technical 
application  of  electricity.  The  Prize  was  given  for  an  essay  on 
"  The  Corona  Voltmeter  and   the  Electric  Strength  of  Air." 


Educational. 

The  Governors  of  Nottingham  University  College  have  accepted 
an  alternative  site,  offered  by  Sir  Jesse  Boot,  for  the  proposed  new 
University.  In  addition  to'  £50  000  for  the  new  University,  Sir 
Jesse  Boot  has  also  given  £100  000  towards  the  expense  of  its 
erection. 

French  engineering  firms  of  Lorraine  district  (rolling  stock,  rail- 
way material,  &c.)  have  consented  to  accept,  for  periods  of  two  or 
three  months,  a  few  British  engineering  students  during  their 
summer  holidays.  Applications,  in  writing,  stating  age,  qualifica- 
tions, and  giving  references,  will  be  received  (until  further  notice) 
by  the  Hon.  Sec,  British  Section  of  Societe  des  Ingenieurs  Civils 
de  France,  45.  Great   Marlborough-street,  London,  W.  .1. 

The  British  Electrical  &  Allied  Manufactltbers'  Association 
recently  granted  the  following  scholarships  in  electrical 
engineering  (steam  turbo-generators),  each  tenable  for  one  vear  and 
each  carrying  a  maintenance  allowance  of  £100  and  the  payment  of 
college  fees  :  Leonard  Hulford  Loder  Badham,  tenable  at'the  City 
and  Guilds  (Eng.)  College,  South  Kensington;  John  Henry  Butcher', 
tenable  at  the  City  and  CJuilds   (Eng.)   College,  South  Kensington; 


Business  Items,  &c. 

Mr.  W.  Crabtree,  electrical  engineer,  Bajnsley,  has  opened  new 
premises  at  28,   Peel-street. 

Practical  demonstrations  of  the  "  Magnet "  electrical  labour- 
.saving  appliances  were  given  last  week  at  Hill,  Upton  &  Company's 
showTooms  in  Oxford. 

The  Anti-Attrition  Metal  Company  have  removed  from  Corn- 
wall-buildings, Queen  Victoria-street,  to  larger  premises  at 
1,   Victoria-street,  London,   S.W.I. 

The  name  of  the  ifanila  Electric  Railroad  &  Lighting  Corporation 
has  been  changed  to  the  Manila  Electric  Corporation.  It  is  not 
proposed  to  change  the  name  on  the  stock  certificates  already  issued. 

The  McGraw-Hill  Company  have  purchased  the  "Electrical 
Review,"  of  New  York,  which  will  in  future  be  published  monthly  at 
Chicago  under  the  name  of  "  Electrical  Review  and  Industrial 
Engineer." 

Bruce  Peebles  &  Company  announce  that  their  w'orks  will  be 
closed  from  Friday,  Dec.  30,  until  Monday,  Jan,  9,  1922.  No  goods 
will  be  received  or  despatched  between  these  dates,  and  only  urgent 
correspondence  will  be   dealt   with. 

A  British  West  Indian  firm  in  Trinidad  would  be  glad  to  receive 
catalogues  and  current  price  lists  of  United  Kingdom  manufac- 
turers of  electric  motors.  The  name  ant^  address  of  the  firm 
may  be  obtained  from  the  Department  of  Overseas  Trade. 

The  HoTPOiNT  Electric  Applianc'e  Company  have  transferred 
llieir  business  to  21,  Berners-street,  Oxford-street,  London,  W.  1. 
Extensive  show-rooms  have  been  acquired,  and  a  model  kitghen  and 
dining-room  have  been  fitted  up  entirely  with  Hotpoint  electric 
appliances. 

On  Tuesday  the  Metropolitan- Vickers  Electrical  Company 
opened  a  new  showroom  and  an  electrically-equipped  kitchen  at 
232,  High  Holborn,  London,  W.C..  The  showroom  is  arranged 
in  sections,  in  each  of  which  the  decoration  represents  a  certain 
period,  and  the  electric  fittings  are  designed  to  hatmonise  with  the 
decoration.  There  are  also  a  trade  counter  and  a  store,  which  are 
kept  stocked  from  the  main  stores  in  Wardour-street.  We  hope  to 
give  details  of  some  of  the  electrical  e.xhibits  in  an  early  issue. 

Driver,  Drennan  &  Cooper,  Ltd.,  announce  that  the  name  of 
the  Company  has  been  changed  to  the  British  Driver  Harris 
Company,  Ltd.  This  change  lias  been  effected  for  the  purpose  of 
securing  the  advantages  to  be  derived  from  the  consolidation  of 
the  title  of  the  former  Company  wdth  that  of  the  American  Driver- 
Harris  Company.  The  change  involves  no  alteration  in  the  con- 
stitution, objects,  or  management  of  the  business.  The  share- 
holders and  their  holdings  remain  the  same,  and  the  direction  of 
this  busine.ss  remains  in  the  same  hands  as  heretofore. 
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Institution    Notes. 

The  annual  smoking  concert  of  the  Scottish  Local  Section  of  tho 
Institimion  of  Klectbical  Engineeks  was  held  in  the  Giosvenor 
Restaurant.  Goidonstreet,  Glasgow,  011  Saturday,  Dec.  17,  Mr 
A.  S.  Hampton  presiding,  in  the  absence  of  the  president,  Mr.  E.  T. 
Goslin.  The  concert  was  largely  attended,  about  400  members  and 
friends  being  present. 

The  Physical  .SociETi"  ok  London  have  invited  members  of  the 
Institution  op  Electrical  Engineers  to  attend  the  Annual  Exhibi- 
tion of  Scientific  Apparatus,  to  be  held  at  the  Imperial  College,  on 
Wednesday  and  Tluirsday,  Jan.  4  and  5,  in  the  afternoons  from  ^ 
to  6.  and  in  tho  evenings  from  7  to  10.  Tickets  can  be  obtained 
from  the  Secretary  of  the  Institution. 

.\l  the  first  meeting  of  the  Provisional  Committee  of  the  proposed 
IxsTiTfTioN  OF  Chemical  Enoinkers  recfiitly.  Sir  Arthur  M'Dougall 
was  elected  as  chairman.  Other  working  officers  appointed 
were  :  Vice-chairman,  Mr.  W.  J.  U.  Woolcock,;  lion,  treasurer,  Mr. 
F.  H.  Rogers;  hon.  secretary,  Prof.  J.  W.  Ilinchley ;  assistant 
hon.  secretary,  Mr.  D.  M.  Ncwitt  ;  and  acting  secretary,  Mr.  A.  C. 
Flint. 

The  Women's  Engineering  Society  are  organising  a  Labour 
Saving  Competition.  The  competiticm  will  be  open  to  all  women, 
iirespective  of  nationality,  and  is  divided  into  the  following  sec- 
tions :  (o)  Engineering  devices  suitable  for  mechanical,  electrical,  and 
automobile  work:  («)  structural  improvements;  and  {<■)  any  other 
labour  saving  appliances  for  the  home.  All  models  and  drawings 
must  reach  the  offices  of  the  Society,  26.  George-stree_t,  Hanover- 
square,  W.  1,  on  or  before  March  31,  1922. 

At  the  annual  meeting  of  the  Faraday  Society,  on  Dec.  13. 
the  following  officers  and  Council  were  elected  : — President:  Prof. 
Alfred  W.  Porter.  Past  Pr,si,hnl.< :  Mr.  J.  Swinburne,  Sir  R.  T. 
Glazebrook,  Sir  Robert  Hadfield,  Bart.  Vice-Presidfiits  :  Mr. 
W.  R.  Cf«)per,  Prof.  C.  H.  Desch,  Prof.  F.  G.  Donnan,  Dr.  J.  A. 
Harkei-.  Mr.  E.  llatschek.  Prof.  T.  M.  Lowrv,  Dr.  G.  Senter. 
Trea-^iirtr :  Mr.  Robert  L.  Mond,  Council:  Prof.  A.  J.  AUmand, 
Dr.  H.  Borns,  Mr.  Cosmo  Johns.  Prof.  J.  R.  Partington,  Mr.  C.  C. 
Paterson,  Dr.  J.  N.  Pring,  Prof.  W.  Or  McC.  Lewis,  Prof.  A.  "C. 
Rankine,  Dr.  E.  K.  Rideal.  Sir  Robert  Robertson.  The  annual 
report  stated  .that  during  the  year  under  review  four 
general  discussions  had  been  held,  three  of  them  in  co-operation 
with  other  Societies,  and  that  reports  of  the  proceedings  of  these 
discussions  had  been  published  and  were  in  considerable  demand. 
The  work  of  the  Society  had  greatly  expanded,  and  an  appeal  was 
made  for  an  increased  membership,  without  which  it  would  be 
difficult  for  the  Society  to  keep  pace  with  its  increasing  activities 
without  a  higher  subscription.  Up  to  the  preeent  this  has  been 
avoided. 

Miscellaneous. 

The  1922  Convention  of  the  Incorporated  Municipal  Electrical 
Association  will  take  place  in  Wolverhampton  and  the  neighbour- 
hood from  June  20  23  inclusive. 

As  a  result  of  the  disastrous  flooding  of  the  River  Hull  over 
the  week-end,  the  electricity  supply  was  interrupted,  1  300  telephone 
subscribers  were  disconnected,  and  the  tram  service  between 
Thornaby  and  Middlesbrough  was  .suspended  for  three  hours. 

In  reply  to  a  question  by  Mr.  W.  Thorne  in  the  House  of 
Commons  on  the  16th  inst..  Sir  R.  Home  announced  that  the 
Government  was  not  contemplating  the  construction  of  super-power 
stations,  and  the  electrificatio  of  the  railways  by  Germany  as  part 
of  the  reparation  payments. 

In  connection  with  the  Central  Telegraph  Office  Benevolent 
Fund,  the  ladies  of  the  Iiiterkom  Klub  gave  two  performances  of 
"  The  Tempest  "  at  the  Guildhall  School  of  Music  last  week  in  aid 
of  the  Orphan  Working  School  and  Ale.xandra  Orphanage,  llaver- 
etock   Hill._   About  £200  w.ts  raised. 

Germany's  claim  to  have  succeeded  in  making  "  synthetic  "  gold 
out  of  baser  metals  by  means  of  the  electrical  vacuum  fiu'nace  is 
attracting'  very  little  .serious  attention  in  this  country  either  in 
commercial  or  scientific  circles,  although  the  possibility  of  obtaining 
gold  by  svnthetic  processes  is  not  denied  by  some. 

The  following  have  been  added  to  the  Permanent  Panel  from 
which  committers  are  selected  to  consider  and  rejiort  upon  com- 
plaints referred  to  them  by  the  Board  of  Trade  under  Part  II.  (Pre- 
vention of  Dumping)  of  the  Safeguarding  of  Industries  Act  ;  Sir 
Thomas  W.  Allen,  Mr.  F.  J.  Blakemore,  F.G.I. ,  Mr.  Frank  Moore. 
Mr.   T.   II.   Ryland,  J.P.,  and   I'rovofit   A.  B.  Weir. 

Air.  .lolin  Lee,  Controller  of  the  Central  Telegraph  Office,  speak- 
mg  at  a  Rotary  Club  luncheon  at  the  Hotel  Cecil  last  week,  said 
that  the  Imperial  cable  carried  nearly  a  quarter  of  a  million  words  a 
week  from  London  to  Nova  Scotia,  and  across  Canada  and  the  Pacific 
to  Australia.  On  these  Government  controlled  lines  a  million  tele- 
grams a  month  pass  in  both  directions.  He  urged  business  men  to 
hand  in  their  international  messages  as  early  as  possible  during  the 
day.     They  could,  if  they  chose,  hand  them  in  by  telephone. 

As  from  Jan.  I  the  English  and  Welsh  railways  have  decided  ts> 
decrease  the  rates  as  follows  for  an  e.\perimental  period  of  twelve 
months  : — Coal,  coke,  patent  fuel,  limestone  for  chemical  works  : 
The  increa.se  in  the  base  rates  in  operation  on  .Ian.  14.  1920  (now 
100  per  cent.),  to  be  reduced  to  75  per  cent.  Lime  in  Cla-ss  "  B  " 
of  the  general  railway  classification  for  iron  and  steel-making  pur- 
poses :  The  pre.scnt  flat  rate  of  6d.  per  ton  reduced  to  4d.  per  ton. 
Iron  and  steel  in  Class  "  B  "  of  classification  :  The  ma.ximum  addi 
tion  of  4s.  per  ton  where  applicable  retained. 


Imperial   and   Foreign    Notes. 

It  is  stated  that  out  of  3  700  000  hectares  of  cultivated  land  in 
.Sweden,  about  35  per  cent,  are  electrified,  of  which  22  jier  cent,  are 
provided  with  both  light  and  power  and  13  per  cent,  with  light 
alone. 

In  order  to  obtain  funds  for  the  electrical  tramways,  street  im- 
provements, and  other  purposes,  the  City  of  Auckland  last  week 
offered  for  subscription' £400  000  in  debentures  to  bearer  of  £100 
at  £94. 

A  conference  of  the  Institute  of  Engineers  (Australia),  the 
Australiaji  Chemical  Institute,  and  tho  Australian  Institute  of 
Mining  and  Metallurgy  has  decided  to  form  the  Federal  Engineer- 
ing Council,  Australia,  with  headquarters  at  Sydney. 

A  contract  has  been  let,  to  a  Penang  firm  for  the  supply  of  electric 
light  to  the  towns  of  Alor  Star,  the  capital  of  Kedah  (Malay 
States),  and  Sungei  Patani.  The  Alor  Star  supply  is  e.xpected  to 
be  in  operation  by  April,  and  at  Sungei  Patani  the  work  is  already 
in  hand. 

The  following  goods  may  now  be  exported  from  Germany  without 
licence  : — Steam  engines,  steam  and  gas  turbines,  whether  or  not 
combined  with  dynamoe,  winding  engines,  turbines,  water  wheels 
and  hydraulic  engines,  combustion  and  explosive  engines  (except 
those  for  vehicles),  gas  engines  for  blast  furnaces,  hot  air  and  com- 
pressed air  engines  and  other  power  machines  (except  electric  loco- 
motives, locomobiles,  and  electric  motors),  wind  motors,  winding 
machines,  power  machines  (except  electric  motors),  combined  with 
non-portable  winches  or  capstans,   &c. 

The  Westinghouse  Electric  International  Company  has  received 
from  its  Japanese  agents  (Takata  &  Company)  an  order  from  the 
Daido  Electric  Power  Company  of  Japan  for  two  large  hydro-electric 
plants,  of  the  total  value  of  S2  000  000.  These  plants  are  to  form 
a  part  of  a  super-power  system  for  the  Tokio  district,  similar  to 
that  now  under  construction  for  the  area  between  Boston  and  Wash- 
ington. The  current  is  to  be  transmitted  at  154  000  V.  This  is  the 
second  large  order  that  the  Westinghouse  Company  has  received 
from  Japan  within  the  last  few  weeks.  The  first  order  was  for 
switching  equipment  for  the  Tokio  Electric  Company,  and  amounteil 
to  about  .$1  000  000. 

The  manufacturing  tax  on  electric  light  bulbs  in  Italy  ha&  been 
fixed  as  follows  for  each  bulb  : — (a)  Incandescent  electric  light  bulbr 
of  any  system  :  1.  Up  to  10  W.  with  carbon  filaments.  25  cts.  ; 
other,  50  cts.  2.  From  11  to  50  W.  with  carbon  filaments.  75  cts.  ; 
other,  1  lire  50  cts.  3.  From  51  to  100  W,  with  carbon  filaments, 
1  lire  50  cts.  :  other.  3  lire.  4.  From  201  upwards,  with  carbon 
filaments,  3  lire;  other,  6  lire,  (i)  Arc  lamps,  excluding  the  car- 
bons, 3  lire,  (c)  Carbons,  pure  or  metallised  or  of  any  other  system, 
for  arc  lamps,  2  lire  per  kilog.  A  surtax  at  the  same  rate  is  levied 
on  such  goods  when  imported  from  foreign  countries.  Goods  manu- 
factured for  e.xport  are  exempt  from  the  tax.  The  date  of  enforce- 
ment of  this  manufacturing  tax  (and  import  surtax)  is  to  be  fi.xed 
by  the  Minister  of  Finance. 

The  Soviet  Foreign  Trade  Commissariat  has  published  a  first 
list  of  undertakings  which  are  to  be  leased  to  foreign  concessionaires. 
This  includes  the  Nixhni-Dnieprovsk  Engineering  Works,  all  steel 
works  and  electrical  stations  of  the  Dnieper  district,  all  steam  mills, 
and  the  tramways  of  Kiefi,  Charkoff,  Ekaterinoslav,  Elizabetgrad, 
Odessa.  Kremen'tchug.  Orel.  Winiiitsa.  and  Nikolayeff.  The  con- 
cessionaires will  be  obliged  to  undertake  to  restore  production  to  a 
certain  level.  Of  the  output  10  per  cent,  will  be  put  on  tbe  home 
market.  20  per  cent,  will  be  bought  by  the  Foreign  Trade  Com- 
missariat, 10  per  cent,  will  be  bought  by  the  State  for  internal  trade, 
and  5  per  cent,  will  be  reserved  for  the  supply  of  Soviet  landed 
properties.  The  State  will  take  from  20  to  50  per  cent,  of  the  net 
profits.  The  concessionaires  will  be  given  security  of  tenure,  but 
will  have  to  undertake  to  feed  their  employees.  The  original  owners 
of  the  undertakings  will  have  a  prior  right  to  concessions. 


Exhibition    Notes. 

Electrical  equipment  promises  to  be  one  of  the  strong  features  at 
the  Birmingham  Section  of  the  British  Industries  Fair,  which 
will  be  held  from  Feb.  27  to  March  10  next  year.  Next  week  the 
work  of  erecting  the  stands  on  the  three  large  aerodromes  at  Castle 
Bromwich,  and  fixing  tho  heavy  plant,  will  be  begun. 

The  sp.oce  available  for  foreign  exhibits  at  the  ToKio  Peace 
Exhibition,  to  be  held  from  March  to  July  next  year,  has  been 
over-applied  for,  but  Arthur  Biickney  &  Company,  of  Tokio,  have 
secured  a  special  site  for  the  erection  of  a  British  Pavilion,  and 
intending  exhibitors  can  obtain  sp.ice  on  application  to  the  London 
office  of  the  firm,  at  40,  Westminster  Palace-giirdens,  Victoria-street, 
London,  S.W.  1.  Rebates  of  freights  on  goods  for  exhibition  have 
also  been  arranged  by  the  firm,  ranging  from  20  per  cent,  to  50  per 
cent.,  according  to  date  of  shipment.  Firms  intending  to  exhibit 
should  apply  at  once.  

The  Federation  of  British  Industries  have  resolved  that  the 
Prime  Minister  shall  be  asked  to  give  an  assurance  that  before 
adopting  any  alterations  for  variations  in  regard  to  reparations 
payment,  the  Government  should  .submit  their  proposals  to  Industry 
generally,  and  to  the  particular  trades  whose  interests  might  be 
effected. 
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Tenders   Invited   and    Accepted. 

UNITED    KINGDOM. 

Edinbuegii  Corporation.  Dec.  27.— Fifty-three  electrical  equip- 
ments for  tramc-us.  Forms  of  tender  from  the  Tramways  Manager, 
2,  St.  James-square,  Edinburgh. 

West  Derby  Gu.^kpians.  Dec.  28.— Electric  light  and  powei 
installation  (includinj;  generating  plant),  electric  lift  service,  and 
telephone  installation  at  the  Walton  Institution.  Specifications 
from  Mr.  E,  B.  Bailey,  37,  Mcorfields,  Liverpool. 

Navan  Roman  Catholic  Church  and  Presbytery,  Dec.  29  : — 
Wiring  and  lighting.  Particulars  from  W.  H.  Byrne  &  Son,  archi- 
tects, 20,   Suffolk-street,   Dublin. 

London  County  ConNcn,  invite  applications  from  firms,  and 
particularly  manufacturers,  to  be  placed  on  the  lists  of  persons  or 
firms  from  whom  the  Council  from  time  to  time  invite  tenders  for 
the  supply  of  electrical  and  mechanical  equipment  and  spares,  &c., 
required  for  the  Council's  tramways.  Applications  for  inclusion 
in  the  first  lists  of  goods  required  must  be  sent  in  not  later  than 
Dec.  31. 

Bikmingham  S.alvage  and  Stables  Committee.  Jan.  2,  1922. — 
Contract  No.  1  (a)  eight-cell  destructor  in  two  units ;  Contract 
No.  2,  electric  garage.  Particulars  from  Mr.  J.  Jackson,  Superin- 
tendent, Salvage  Department,  Council  House,  Birmingham. 

Liverpool  Overhead  Railway.  Jan.  2. — Six  months'  supply  of 
electrical  fittings,  insulating  taps,  &c.  Particulars  from  Mr.  E.  J. 
Machell,  General  Manager,  31,  James-street,  Liverpool. 

Swindon  and  Highworth  Board  of  Guardians.  Jan.  4  ; — In- 
stallation of  the  electric  light  at  the  Children's  Home.  Particulars 
from  the  Clerk,  Mr.  W.   P.   Kirby,  17,  Bath-road,  Swindon. 

Maldens  and  Coombe  Urban  Council.  Jan.  10. — Two  10  b.h.p. 
horizontal  electric  motors,  starting  gear,  &c.,  and  electric  lighting  in 
the  subsidiary  pumping  station  at  Blake's-lane  ;  one  2^-ton  electric 
lorry  with  tipping  body  ;  and  mercury  vapour  rectifier  outfit.  Par- 
ticulars from  the  Engineer  and  Surveyor,  Municipal  Offices,  New- 
Maiden. 

London  County  Council.  Jan.  12. — Electric  passenger  lift,  to 
lift  a  load  of  11^  cwt.,  at  Geoffrey  House,  Tabard  Estate,  Ber- 
mondsev,  S.E.  1.  Specification  from  the  Chief  Engineer,  Gloucester 
House  (Room  91),  19,  Charing  Cross-road.  W.C.  2. 

Peterborough  Corporation.  vJan.  12. — One  3  000  kW  turbo- 
alternator,  with  condensing  plant,  two  750  kW  rotary  converters, 
two  100  kW  motor  converters,  e.h.t.  and  l.t.  switchgear ;  steam, 
water  and  drain  pipes,  &c.  Specifications  from  the  City  Electrical 
Engineer. 

Leeds  Electricity  Department.  Jan.  12. — Single-phase  Wait 
meters,  minimum  number  required  2  000.  Particulars  from  Mr. 
C.  Nelson  Hefford,  Manager,  Electricity  Department,  1,  Whitehall- 
road.  Leeds. 

East  Ham  Corporation.  Jan.  12  :— Extension  No.  4.  Sec.  A  : 
1  500  kW  votarv  or  motor  converter,  for  converting  3-phase  50 
period  6  600  V  to  d.c.  480-500  V :  Extension  No.  4  S.  Sec.  A  :  e.h.t. 
and  l.t.  switchgear  and  connections.  Particulars  from  Mr.  W.  C. 
Ullmann,   Nelson-street,  East  Ham,  E. 

Worthing  Corporation.  Jan.  23. — One  Diesel  engine  and  c.c. 
dynamo  :  and  vulcanised  bitumen-sheathed  paper-insulated  concen- 
tric and  triple  concentric  cable.  Specifications,  &c.,  from  the 
Borough  Electrical  Engineer. 

DurNDEE  Corporation. — Electric  lighting  of  public  clocks  at 
Broughty  Ferry,  Lochee,  and  St.  Peter's.  Particulars  from  the 
City  Architect. 

AUSTRALIA. 

City  Electric  Light  Company,  Ltd.,  Brisbane. — Feb.  10,  1922. 
— 'Supply  and  delivery  of  six  milee  of  three-core  0  15  by  015  by  015 
paper  insulated  cable,  suitable  for  5  500  V,  with  a  non-earthed 
system.  Tenders,  accompanied  by  a  preliminary  deposit  of  £100,  to 
the  Engineer  and  Manager,  Boundary -street,  Brisbane. 

Postmaster-General's  Department,  Melbourne.  Feb.  14. — 
*295  tons  Wheatstone  tape  of  various  patterns.  (Schedule  No.  3.) 
Local  representation  is  essential. 

Australian  Commonwealth  Government,  Feb.  14  ■ — 30  tons  ap- 
proximate Wheatstone  tape  paper  white.  Particulars  from  the 
Supply   Officer,   Australia   House,   Strand,   London,   W.C.  2. 

The  Commonwealth  of  Australia.  Feb.  15.— Telegraph  appara- 
tus and  parts  (Schedule  544).  Particulars  from  Supply  Officer, 
Australia  House.  Strand,  London,  W.C.  2. 

New  South  Wales  Government  Railways  and  Tramways 
Department  (Electrical  Engineer's  Branch).— Feb.  22,  1922.— 
*Supply,  delivery,  erection  and  maintenance  of  one  5  000  kW 
50  cycle  turbo-alternator  with  condenser  and  assessories.  at  Zarra- 
street  power  house,  Newcastle.  (Contract  No.  556.)  Tenders,  or 
proper  forms  and  accompanied  by  a  preliminary  cash  deposit,  :<> 
the  Secretary  for  Railways,  Phillip-street,  Sydney,  N.S.W.  Local 
representation  is  essential. 

NEW    ZEALAND. 

Post  and  Telegraph  Dep.artment.  Jan.  17.— *25  000  dry  cells  for 
telephone  work. 

Borough  Council  of  Palmerston  North.  Original  closing  date 
Sept.   24.     Extended   date  not  yet  decided. — *Service  meters  :    (a) 

"  Particulars   from   the  Department  of  Overxpnn   TroHe.. 


Single-phase,  250  V,  400  5  A,  150  10  A,  50  15  A  ;  three-phase, 
balanced  load,  400  V,  100  10  A,  30  25  A,  15  50  A,  10  75  A,  5  100  A. 
(b)    19    50    kVA    single-phase    transformers,    with    oil,    complete; 

1  complete  winding  h.  and  1.  tension,  for  one  leg;  spare  parts  and 
accessories. 

SOUTH    AFRICA. 

Municipal  Council  of  Johannesburg.  Jan.  4. — *Supply  and 
erection  of  one  two-phase  alternating-d.c.  2  000  k,W  converter, 
switchgear  and  spares.  The  h.t.  supply  is  two  phase,  3  000  to 
3  300  V  per  phase,  50  periods,  and  the  converter  is  to  be  capable  of 
supplying  (a)  d.c.  three-wire  from  460  to  520  V  as  a  shunt-wound 
machine;  and  (h)  traction  supply  from  500  to  550  V  as  a  compound- 
wound  machine. 

Electrical  Department  of  Durban  Corporation.  Jan.  ]_8. 
1922. — *372  consumers'  Whr.  meters,  including  37  d.c.  meters,  275 
.^iI]gle-pha5e,  50  cycle  induction  type  meters,  and  60  three-phase, 
50  cycle,  induction  type  a.c.  meters  for  unbalanced  loads. 

Public  Works  Department  of  the  Union  of  South  Africa. 
Feb.  1. — Conduit  and  conduit  fittings.  Particulars  from  the  Elec- 
trical Engineer,  Public  Works  Department,  Pretoria. 

SOUTH    AlVIERICA. 

State  Electrical  Power  Station,  Montevideo.  Dec.  30. — *(a) 
A  group,  comprising  a  four-stroke  Diesel  engine,  coupled  to  a  three- 
phase    alternator,    with    the    following    characteristics  :    50    cycles, 

2  000/2  200  V  between  phases,  200  kW,  and  power  factor  of  '8; 
(A)  a  group,  comprising  a  four-stroke  Diesel  engine,  coupled  to  a 
d.c.  generator  of  300  kW  for  a  three-wire  system  of  2  by  230  V. 
The  d.c.  generating  set  must  be  delivered  immediately  after  the 
acceptance  of  the  fender.     Local  representation  is  essential. 

Chilean  St.\te  Railways.  Feb.  4.  1922*  : — 1  electric  compressor; 
1  air  storage  drum  and  1  continuous  current  electric  motor  (70  h.p.)  ; 
1  300  electric  filament  lamps  for  lighting  locomotives  ;  38  wall  tele- 
phones. 

Argentine  Ministry  of  Public  Works.  Feb.  21,  1922. — *Nine 
electric  motors,  36  tip  waggons,  1  centrifugal  pump  with  electric 
motor.  Specification  expected  at  the  Department  of  Overseas  Trade 
by  Dec,  28". 

BELGIUM. 

St.  Bernard  (Hemixem)  Military  Depot.  Dec.  29. — Electric 
light  installation.  Particulars  from  the  Musee  Commercial,  15, 
rue  de  Augiistins,  Brux. 

BULGARIA 

Bulgarian  Direction  of  Posts,  Telegraphs  and  Telephones. 
Jan.  10,  1922.— Sunnlv  of  sixty  50-line  and  fifteen  100-line  tele- 
phone exchanges.  Particulars  and  drawings  mav  be  obtained  from 
the  Bulgarian  Legation,  3,  Queensberry-place,  S.W.  7. 


London  County  Council  have  accepted  the  tenders  of  Cryselco, 
Ltd.,  and  English  Electric  and  Siemens  Supplies,  Ltd..  for  electric 
lamps. 

Wrxford  Corporation  have  accepted  the  tenders  of  Ferguson 
and  Bruta,  Dublin,  for  £2  574,  for  the  erection  of  poles,  mains,  etc., 
in  connection  with  the  new  lighting  scheme. 

HA.MMERS^uTK  Borough  CoirNcii.  have  accepted  the  tender  of 
Ferguson,  Palin,  Ltd.,  for  two  stonework  cells,  bus  bars,  and 
isolators  at  £354  16,s.  in  connection  with  the  supply  of  electricity  to 
Ealing 

Blackpool  Corporation  have  accepted  the  tenders  of  Strachan  and 
Henshaw  for  coal  and  ash  handling  plant  :  E.  Bennis  &  Company 
for  railway  wagon  tippler ;  and  E.  Wood  &  Company  for  coal  storage 
hopper,  for  the  electricity  works 

Whitehaven  Town  Council  have  accepted  the  tender  of  Babcock 
and  Wilcox,  Ltd.,  for  boilers,  super -heaters,  stokers,  pipework,  and 
a  feed  pump  for  the  Electricity  Works,  at  £7  295 ;  and  th'at  of  E. 
Green  &  Son,  for  an  e.xtension  of  the  economiser,  at  £298. 

Fulham  (London)  Council  have  received  22  tenders,  ranging  from 
£4  345  to  .£7  051  4s.,  for  11000  yards  0'2  sq.  in.,  3  300  V  concen- 
tric paper-insulated  and  lead-covered  cable,  and  the  tender  of  W.  T. 
Henley's  Telegraph  Works  Company  (£4  400)  is  recommended  for 
acceptance. 

Bristol  Corporation  have  accepted  the  following  tenders  : — 
British  Insulated  and  Helsby  Cables,  Ltd.,  copper  rail  l)ands  ;  Hack- 
bridge  Electric  Construction  Company,  Ferranti,  Ltd.,  Melropolitan- 
Vickers  Electrical  Company,  and  British  Electric  Transformer  Com- 
pany, transformers. 

Stepney  Borough  Council  have  accepted  the  following  tenders  : — 
Drew-Bear,  Perks  &  Company  (lowest  tender  received)  for  steel- 
woi-k  for  the  lift  well  at  Osbom-street  sub-station,  of  £89  10s.  Four 
tenders  received;  highest  £135  10s.:  Perry  &  Co.  (Bow),  Ltd. 
(lowest  received),  for  well  and  river  pipe  work  at  Limehouse  gener- 
ating station,  at  £20  226.     Six  tenders  received  :   highest,  £32  500. 

The  Metropolitan  Asylums  Board  received  twenty-eight  tenders 
for  the  installation  of  electric  lighting  cables  at  the  training  ship 
"  Exmouth,"  at  Grays,  Essex,  the  highest  being  £1439  15s.  4d.,  and 
the  lowest  tender,  that  of  E.  Beckwth  &  Company  ,£451,  is  recom- 
mended for  acceptance. 

The  METROPOLIT.^N  Asylums  1!oard  have  also  accepted  the  tender 
of  W.  J.  Furse  &  Company  (lowest  tender  received),  for  a  lightning 
conductor  installation  at  St.  Luke's  Hospital,  Lowestoft,  at  £101  10s. 
(Three  tenders  were  received,   the  highest  being  £146.) 
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Companies'  Meetings,  Reports,  &c. 

The  Mississippi  Hiver  Powku  Company  liave  declared  a  dividend 

of  IJ  dollars  oii  tlie  preferred  stock  to  holders  of  record  on  Dec.  22. 

Benn   Brothers    have   declared   a    dividend    of   5   per   cent,    as 

usual,  on  account,  for  the  year  ending  June  30,  1922,  payable  on 

.Ian.  1. 

The  AvTOMATic  Telephone  Manufacturing  Company  has  declared 
a  dividend  at  the  ral«  of  6  per  cent,  per  annum  on  the  preference 
shares  for  the  half-year  ending  Dec.  31. 

Tke  Victoria  Falls  and  Transvaal  Power  Company  have  de- 
claied  a  dividend  for  the  past  tix  months  at  the  rate  of  6  per  cent, 
per  annum,  less  ta.\,  on  the  preference  shares. 

A  dividend  of  1^  per  cent,  for  the  current  quarter  has  been 
declared  by  the  Manila  Eiectric  Corporation  on  the  common 
capital  st«x:k  to  stwkholders  of  record,  December  26. 

The  annual  report  of  the  Manx  Electric  Railw.aj;  Company 
shows  the  gross  receipts  to  l>e  £63  707.  as  compared  with  £89  780 
in  1920,  and  the  number  of  passengers  carried  667  178.  against 
926.312  last  year. 

At  the  meeting  of  the  Allgemeine  Elektricitate  Gesellschaft, 
Berlin,  a  dividend  of  16  per  cent,  on  the  ordinary  shares  was 
declared,  compared  With  14  per  cent,  last  vear.  The  capital  has 
been  increased  by  250  000  000  marks  to  1  100  000  000  marks. 

BuRMAii  Electric  Tramways  &  Lighting  Company  announce  a 
dividend  of  8  per  cent,  on  the  preference  shares  for  the  period  ended 
September  30,  1915.  After  placing  £5  000  to  general  reserve  and 
depreciation  fund  and  £1  909  for  corporation  tax,  £545  remains  to 
be  carried  forward. 

The  Stock  E.xchanoe  Committee  have  granted  an  official  quota- 
tion to  £3  500  000  7  per  cent,  mortgage  debenture  stock  of  the  General 
Electric  Company,  and  have  specially  allowed  dealings  in  £750000 
6  per  cent,  mortgage  debenture  stock  of  the  Newcastle-upon-Tyne 
Electric  Supply  Company. 

The  profits  of  the  past  year  of  the  Barbados  Electric  Supply 
Company  amounted  to  £5  271,  and  £2  767  was  brought  forward. 
After  providing  for  debenture  interest  and  taxes,  £6  084  remains. 
It  is  proposed  to  add  £5  000  to  the  depreciation  reserve,  and  to 
carry  forward  the  balance  of  £1  084. 

The  accounts  of  Agar,  Cross  &  Company*  to  June  30,  show  profit 
after  providing  for  debenture  interest,  &c.,  of  £146  091.  making 
available,  with  £25  328  brought  forward,  £171419.  A  further 
dividend  of  7^  per  cent,  has  been  declared,  making  15  per  cent.,  less 
tax  ;  £40  000  has  been  placed  to  general  reserve,  leaving  £40  387  to 
be  carried  forward. 

Marconi's  Wireless  Telegraph  Cojipany  .announces  a  dividend 
of  7  per  cent.,  less  income  tax,  on  the  250  000  7  jjer  cent,  cumulative 
participating  preference  shares,  and  an  interim  dividend  of  5  per 
cent.,  less  income  tax,  upon  the  2  636  906  ordinary  shares.  These 
dividends  will  be  payable  on  February  1  to  shareholders  registered 
on  December  16  and  to  holders  of  share  warrants  to  bearer. 

The  Eastern  Telegraph  Company  announce  a  dividend  at  the 
rate  of  3J^  per  cent,  per  aimum,  less  income  tax,  on  the  preference 
stock  for  the  quarter  ending  December  31,  1921,  and  the  third 
quarterly  interim  dividend  of  2^  per  cent,  on  the  ordinary  stock,  free 
of  income  tax,  in  respect  of  profits  for  the  year  ending  December  31, 
1921.  Transfer  books  of  the  ordinary  stock  will  be  closed  from 
January  2-9  inclusive. 

Sir  R.  Murray  Heslop,  Bart.,  presided  at  the  fir^t  meeting  of  tl.e 
directors  of  the  Bideford  &  District  Electricity  Company  last  wetk. 
Estimates  for  erecting  a  generating  station  with  producer  gas  plant, 
iLsing  sawdust  as  fuel,  and  for  laying  the  necessary  mains,  erecting 
sub-stations  and  transformers,  were  submitted  by  Crompton  &  Com 
pany,  and  were  accepted.  The  agreements  with  the  Borough  and 
Urban  District  Councils  concerned,  entered  into  by  Mr.  S.  R.  Knill 
on  behalf  of  the  company,  were  approved,  as  also  was  an  agreement 
for  the  lease  of  the  generating  station  site  and  for  the  supply  of 
sawdust  at  6d.  per  ton  for  a  period  of  28  years.  A  prospectus 
inviting  public  subscriptions  will  be  issued  next  month. 

Presiding  on  Tuesday  at  the  annual  meeting  of  the  Cordoba 
Light,  Power,  &  Traction  Company,  held  in  London,  Sir  G.  A. 
Touche  said  that  conditions  generally  had  changed  so  materially 
since  the  war  that  modifications  of  the  company's  concessions  were 
required  to  enable  them  to  do  justice  to  the  possibilities  of  the  situa- 
tion, and  the  board  were  hopeful  that  the  Government  of  the 
Province  and  the  Municipality  would  agree  to  certain  changes. 
That  was  one  of  the  most  important  reasons  for  the  financial  schemes 
which  had  been  put  forward.  Previous  to  the  general  meeting, 
extraordinary  general  meetings  of  the  holders  of  the  5  per  cent. 
del)enture  stock,  the  promissory  note  holders,  the  preference  share- 
holders, and  the  orainary  sharholders  were  hela,  to  consider  a 
scheme  of  arrangement  made  lietween  the  company  and  the  different 
classes  cf  stockholders,  with  certain  modifications.  The  chairman 
explained  that,  in  deference  to  representation,  by  certain  of  the  pro- 
missory note  holders,  it  had  been  arranged  that  they  should  receive 
for  each  £100  of  notes,  £50  in  debentures,  and  £'75  in  preference 
shares,  in  lieu  of  £50  debentures,  £50  preference  shares,  and  £50 
in  ordinary  shares,  as  originally  arranged.  That  modification  woul  ! 
necessitate  the  arrears  of  preference  dividend  being  discharged  in 
ordinary  stock,  which,  however,  he  would  point  out,  had  a  very 
substantial  value.  The  scheme  was  approved  with  one  dissentient 
by  the  meeting  of  debenture  stockholders,  and  unanimously  at  each 
of  the  other  three  meetings.  An  abstract  of  the  year's  accounts 
appeared  in  our  last  issue. 


New   Companies. 

The  following  list  is  compiled  from  information  supplied  by 
Messrs.  Jordan  &  Sons.  Ltd.,  company  registration  agents,  116-118, 
Chancery-lane,  London,  W.C.  2.  .^ 

Aqu*  Electric  Company,  Vn'.  (178170),  116,  Putney  Bridge  Road, 
S.W.  15.  Registered  Dec.  2.  Electrical,  gas,  and  water  engineers. 
Nominal  capital,  £8000  in  8  000  shares  of  £1  each.  Dnectors  :  To 
be  appointed  by  subscribers.  Qualification  of  directors,  100  shares. 
Remuneration  of  directors,  £1  Is.  each  meeting  attended.  Private 
company. 

Blockley  ELEcrRiCAL  Ekgineering  Company,  Ltd.  (178  315), 
the  Electricity  Works,  Blocklev,  Worcestershire.  Registered 
Dec.  10.  Nominal  capital,  £1  000.  in  1  000  shares  of  £1  each. 
Directors  :  A.  E.  Beck  and  L.  A.  Beck.  Qualification  of  directors, 
ten  shares.     Private  company. 

DuBiLiER  Condenser  Company  (1921),  Ltd.  (17813),  Ducon  Works, 
Ooldhawk  Road,  Sliepherd's  Bush,  W.  12.  Registered  Dec.  2. 
Electricians,  mechanical  engineers,  and  manufacturers  of  electrical 
condensers.  Nominal  capital,  £25000  in  25  000  shares  of  £1  each. 
Directors  to  be  appointed  bv  subscribers.  Qualification  of  directors, 
£100. 

Electric  and  Railway  Fdjance  Corporation,  Ltd.  (178'<il3),  2. 
Bond  Court,  Walbrook,  E.G.  4.  Registered  Dec.  5.  To  carry  out 
financial  and  commercial  operations  of  every  description.  Nominal 
capital.  £500  000  in  500  000  shares  of  £1  each.  Directors,  to  be 
appointed  by  subscribers.     Qualification   of  directors,   £1000. 

Ramsey-  Engineering  Company,  Ltd.  (17  825).  Registered  Dec.  .5. 
Mechanical  and  electrical  engineers  and  contractors.  Minimum 
subscription.  7  share*.  Nominal  capital,  £40  OCO  in  5  000  preference 
shares  of  £1  each  and  140000  ordinary  shares  of  5s.  each.  Directors, 
to  be  appointed  by  subscribers.  Qualification  of  directors,  £100. 
First  directors,  1  share.  Remuneration  of  directors,  £50  each. 
Chairman,  £100.  Subscribers,  E.  G.  de  Mattos,  55,  Chepstow 
Place,  W.  3  :  D.  Ramsay ;  J.  Burke. 

Stentophone  Motor  Accessories  (1921),  Ltd.  (177  431),  21, 
Ombersley-road,  Balsall  Heath,  Birmingham.  Registered  Oct.  22. 
To  acquire  business  of  Stentophone  (Motor  Accessories),  Ltd.. 
carried  on  at  Alcester-road.  Moseley.  Birmingham,  and  carry  on 
business  of  manufacturers  of  motor  accessories,  magnetos  &c. 
Nominal  capital,  £75  000,  in  £1  shares.  Directors;  A.  H.  Tre- 
loggan,  Sarah  A.  M.  Treloggan.  E.  Treloggan,  W.  Sames,  H.  W. 
Sames  and  W.  L.  Samts.     Private  company. 

Tayxor  Car  Syndicate,  Ltd.  (178  401),  7,  New-square,  Lincoln's 
Inn,  W.C.  2.  Registered  Dec.  14.  To  acquire  certain  patents  for 
inventions  in  relation  to  variable  speed,  power,  transmission  gear, 
and  turn  same  to  account.  Nora  nal  capital,  £100,  in  400  shares 
of  5s.  each.  Directors  :  G.  H.  Dawson,  and  J.  L.  Cunninghame. 
Qualification  of  directors,  one  share. 

Union  Electric  Welding  Company  (Egypt),  Ltd.  (177  649) 
Registered  Nov.  3.  Electric  blowpipe  and  other  forms  of  welding 
and  soldering.  Nominal  capital.  £10  000.  in  £1  shares.  L.  Savon 
and  Company.  Ltd.  (managers).  Subscribers  :  E.  O'Reilly  and  H.  J. 
Mitchell,  52  Bishopsgate,  E.C.  2.     Private  company. 

Wheeler's  Electric  Shade  Carrier.  Ltd.  (177  916).  Registered 
Nov.  19.  To  acquire  patents  in  relation  to  improved  means  for 
securing  shades  to  holders  of  electric  lamps,  and  turn  same  to 
account.  Nominal  capital,  £10  000.  in  10  000  shares  of  £1  each. 
Directors  to  be  appointed  by  subscribers.  Qualification  of  directors, 
£100.  Subscribers  :  H.  F.  Wheeler.  83a.  Mosley-street,  Manchester: 
T.  Smith.  71.  Princess-street.  Manchester. 

Wintersgill  &  Worth,  Ltd.  (177  727).  Registered  Nov.  6. 
Mechanical  and  electrical  engineers.  Nominal  capital,  £500.  in  500 
shares  of  £1  each.  Directors  :  G.  Wintersgill  (18.  Devonshire-road, 
Middlesbrough)  and  W.  M.  Worth.  Qualification  of  directors,  50 
shares.     Private  company. 

Arrangements  for  the  Week. 

FRIDAY,  Dec.  23rd  (lo-day). 

Edinbltigh  Electrical  Sof.iETY. 
8  p.m.     At  Philosophical  Institute.  4.  Queen-street,  Edinburgh. 
Paper  on  "  Watts  on  Wheels,"  by  Mr.  E.  0.  Catford. 

Royal  Institution. 
At      Albemarle-street,'    London,      W.        Christmas      Lectures 
i>n    "  Electric    Waves   and    Wireless    Telephony,"    bv   Prof. 
J,  A.  Fleming,  F.R.S. 

THURSDAY.  Deo.  29«h. 

3  p.m.     T^i'Cture  1. 


."Surface  Waves  on  Liquids.' 


SATURDAY,  Deo.  31at. 

.7  p.m.     Lecture  II.,  "  Waves  in  Air." 

FRIDAY.  Dec.  30tfa. 

Electrical  Power  Engineers'  Association  (Southern  Division). 
7  p.m.     At  Central   Hall,  London,  S.W.     Lecture  on  "  Briti.sh 
Practice   in    High    Tension    Distribution,"    by    Mr.    P.    V. 
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COMMERCIAL    INTELLIGENCE. 

The   following  information   ts   taken   from  prtnted   reports,    but  we 
cannot  be  responsible  for  any  errors  that  may  occur. 

London  Gazette. 

Partnerships  Dissolved. 

BURDEN,  Ebeiiezpv,  THOMPSON,  George  Wiinam.  and  ALL- 
FORD,  Alfred  Seymour,  electrical  engineers,  13,  Queen-stre«t, 
Liverpool,  under  "the  style  of  E.  Durden  and  Company,  by 
mutual  consent  as  from  Dee.  8,  1921.  Debts  received  or  paid 
by  E.  Durden  and  G.  W.  Thompson. 

FENELEY,  George  Henry,  and  BLOOD,  Harold  Thomas,  mechani- 
cal and  electrical  engineers,  40,\,  Windsor  Bridge,  Salford,  and 
Hawthorn  Road,  Hale,  under  the  style  of  Feneley  &  Co.,  by 
mutual  consent,  as  from  Sept.  30,  1921.  Debts  received  and 
paid  by  G.   H.  Feneley  and  H.  T.   Blood. 

NAYLOR,  Charles  Haslewood  Sharpe,  .and  BRADLEY,  John 
Edgar,  electric  light  and  power  engineers,  53,  Reg«nt-road, 
Morecambe,  Lancaster,  under  the  style  of  The  Jlanchester 
Electric  Repairing  and  Maintenance  Co.,  by  mutual  consent  as 
from  Dec.  12,  1921.     Debts  received  and  paid  by  J.  E.  Bradley. 

Bankruptcy  Information. 

FOWLER,  Alfred  Vaughan,  ^' Seacliffe,"  Fitzroy-avenue.  Kings- 
gate,  electrical  engineer.  First  meeting,  Dec.  23,  11  a.m.. 
Official  Receiver's  Office,  68a,  Castle-street,  Canterbury.  Public 
e-\amination,  .Tan.  7,  10  a.m.,  Guildhall,  Canterbury. 

HOPKINS.  J.  Howard,  formerly  trading  as  The  Electrtcal  Main- 
tenance Co.,  57,  Castellaine-mansions,  Maida  Vale,  late  140, 
Wardour-street.  London.  Receiving  order,  Nov.  30.  Creditor's 
petition.  First  meeting,  Dec.  30.  12  noon,  and  public  examina- 
tion. March  3,  11  a.m..  Bankruptcy-buildings,  Carev-street. 
London,  W.C.2. 

Notice  of  Intended  Dividend. 

TOMS,  John  Henry,  13,  Gray's  Inn-road,  London,  electrical 
engineer.  Tru.stee,  Harold  John  de  Courcy  Moore,  2,  Gresham- 
buildings,  Guildhall,  London,  E.C.  2. 

Notice  of  Dividend. 

DOUGHERTY,  Samuel  Horace  (trading  as  The  Mersey  Electric 
Co),  106,  Kensington,  late  36.  Renshaw-street,  both  Liverpool, 
electrical  engineer.  Amount  per  £,  9d.,  first  and  final,  payable 
Dec.   21,  30,   North  John-street,  Liverpool. 

Company  Winding-up  Voluntarily. 

ROTARY  IGNITION,  LTD.  Mr.  F.  Morse,  1  and  2,  Great  Win- 
chester-street, London,  E.C. 2,  appointed  liquidator. 


County   Court  Judgments. 

[Note. — The  publication  of  extracts  from  the  "  Registry  of 
County  Court  Judgments  "  does  not  imply  inability  to  pay  on  the 
part  of  the  persons  named.  Many  of  the  judgments  may  have 
been  settled  between  the  parties  or  paid.  Registered  judgments 
are  not  necessarily  for  debts.  They  may  be  for  actions.  But  the 
Registry  makes  no  distinction  of  the  cases.  Judgments  are  not 
returned  to  the  Registry  if  satisfied  in  the  Court  books  within 
twenty-one  days.] 

LEES.  Wm..  New  Field  Cottages,  Walker  Fold,  Horwich,  electrical 

driller.     £11  Is.     Oct.  19. 
SOHO     ELECTRICAL    WORKS,    Room    9,     Islington,  Liverpool. 

electrical  engineers.     £33  3s.   Id.     Oct.  21. 
V.\LLANCE,  Mr.  J.  W.,  34,  New  Bolsover,  Chesterfield,  electrician. 

£28  Os.  4d.     Oct.  19. 
WHEELER,    Mr.     G.,    Homeleigh.     Whippendale-road,     Watford, 

electrical  engineer.     £36  lis.  2d.     Oct.   19. 


Bills   of   Sale. 

[The  undermentioned  information  is  from  the  Official  Registry, 
tt  includes  Bills  of  Sale  registered  under  the  Act  of  1882  and  under 
t,^e  Act  of  1878.  Both  kinds  require  registration  every  five  years. 
Up  to  the  date  the  information  was  obtained  it  was  registered 
as  given  below  ;  but  payment  may  have  been  made  in  some  of  the 
cases,  although  no  notice  had  been  entered  on  the  Register.] 
CRIMIN.     Harry.    69.    Sturge-street,     Heeley,    Sheffield,    electrical 

engineer.     Dec.   14.     £30. 
HOWELL,   Frederick    Huch,    117.    Topsham-road,   Upper   Tooting. 

electrical  engineer.     Dec.  14.     £30. 


Mortgages    and   Charges   on   Limited   Companies. 

[Note. — The  Companies  Act  of  1908  provides  that  every  Mort- 
gage or  Charge,  as  described  therein,  created  by  a  Company  after 
the  commencement  of  the  Act.  shall  be  registered  within  21  days 
after  its  creation,  otherwise  it  shall  be  void  against  the  liquidator 
and  any  creditor.  The  Act  also  provides  that  every  Company 
shall,    in   making   its   annual    Summary   under    the   Companies    Act, 


specify  the  total  amount  of  debt  due  from  the  Company  in  respect 
of  all  Mortgages  or  Charges  which  would,  if  created  after  the 
commencement  of  the  Act,  require  registration.  The  following 
Mortgages  and  Charges  have  been  so  registered.  In  each  case  the 
total  debt  prior  to  the  present  creation,  as  specified  in  the  last 
available  Annual  Summary,  is  also  given— marked  with  an  *— 
followed  by  the  date  of  the  Summary,  but  such  total  may  have  been 
reduced  since  such  date.] 

CHIPPERFIELD,  LTD.,  Oulton  Broad,  electrical  engineers.  Regis- 
tered Dec.  7,  £50  second  mortgage,  to  S.  Bailey,  Lowestoft, 
solicitor ;  charged  on  factory  at  Bridge-road,  Oulton  Broad. 
*£448.  Dec.  6,  1920. 
LOWTH  &  SMITH,  LTD.,  Manchester,  electrical  engineers. 
Registered  Dec.  6,  £500  charge,  to  T.  Davies,  Leveushulme, 
painting  contractor  :  general  charge.     *Nil.     Aug.  17.  1921. 

Bankruptcy  Proceedings. 

OWEN,  Joseph  (trading  as  J.  Owen  &  Sons),  186,  Westcombe-hill. 
aud  3,  The  Grove,  Greenwich,  Kent,  electrical  engineer.  In 
this  case  (Electrician,  25/11/21,  p.  695)  the  following  are  Lon- 
don creditors  :  Edey  &  Company,  £16  ;  Ediswan  Elect.ric  Com- 
pany, £12:  Electrical  Supplies  Company,  £123;  Falk  Stradel- 
man  &  Company,  £40:  General  Electric  Company,  £106; 
National  Electric  Company,  £22;  Rose  Bros.,  £42;  Sunlight 
Manufacturing  Company,  £38. 


PRIVATE    MEETING. 

[Inclusion  under  this  heading  does  not  necessarily  imply  failure. 

Many  private   meetings   are    called  merely   for   the   purpose   of   the 

debtor  consulting  his  creditors  as  to  his  position  when  he  may  not 

be  insolvent.'] 

GREEN  NUTTALL  &  COMPANY,  electrical  engineers  and  con- 
tractors, 76,  Victoria-street,  Manchester.  The.  creditors  were 
called  together  last  week,  when  a  statement  of  affan-s  was  pre- 
sented, which  disclosed  total  liabilities  of  £598,  all  due  to  trade 
creditors,  and  an  estimated  deficiency  of  £463.  It  was  unani- 
mously decided  that  the  estate  should  be  dealt  with  under  a 
deed  'of  assignment,  with  Mr.  Arthur  T.  Eaves,  C.A.,  of 
Harry  L.  Price  &  Companv,  15,  Fountain-street,  Manchester,  as 
trustee.  The  following  are  creditors  :  City  Electrical  Company, 
London,  £117:  General  Electric  Company.  Ltd.,  Manchester, 
£70-  Hart  Accumulator,  Ltd.,  Manchester,  £54:  Electrical 
Supplies.  Ltd.,  London,  £45:  A.  &  A.  Electrical  Company, 
Ltd.,  £18. 

Receiverships. 

SOUTH  WESTERN  ENGINEERING  COMPANY,  LTD.     A.  W. 

Watts,of    364,    Camden-road,    .,    as   receiver    on    Dec.    9.    1921, 

under  jKiwers  contained  in  debenture  dated  Sept.  9,  1920. 
WATCHMAN   COMPANY,   LTD.     N.   Bell,  of  78  and  79.  Wool 

Exchange,  E.C.  was  appointed  receiver  and  manager  by  Order 

of  Court,  dated  Dec.  2.  1921. 


Prices  of  Metals,  Chemicals,   &c. 

Tuesday,  Dec.  20. 

Copper—  Price.             Inc.             Deo. 

Best  selected                  per  ton  £67   1.5     0          .5s.                 — 

Electro  Wirebars     ..       „  £75  10    0          —                — 

H.C.  wire,  basis per  lb.  Os.     llxrid.        —                — 

Sheet ,  Os.     lO^d.          —                Id. 

Phosphor  Bronze  Wire  {Telephone) — 
Phosphor-bronze 

wire,  basis „  1  s.     3^^,jd.         —                — 

Brass  60/40— 

Rod,  basis „  Os.     7Jd.          —                 — 

Sheet,  basis Os.   lOJd.         —                 — 

Wire,  basis Os.   11  .Id.         |d.                 — 

Pig  Iron — 

Cleveland  Warrants       per  ton  £5     5     0           —                  — 
Galvanised         steel 

wire,  basis  8  SWG          „  £22     0    0          —                — 
Lead  Pig — 

English £27     0    0           —                 — 

Foreign  or  Colonial  . .        „  £25  10     0           —                 5s. 
Tin- 
Ingot      £172   15     0      £1     5     0           — 

Wire,  basis    per  lb.  23.  3' d.           —                    — 

Alnminium  ,ngol  £125     0     0     £5     0     0           — 

Salammoniac.—VeT  cwt.  65s.-603.  Copper  Sulphaie.-PeT  ton  £28  10s. 

SuipAur(Flowers).— Ton  £12    10s.  Boric    Acid    (Crystals) —Per    ton 

„       (Roll-Brimstone). — Per  ton  £65. 

£12  10s.  Sodium  Bichromate. — Per  lb.  6d. 

Sulphuric  Acid  (Pyrite.s,  168°).—  Sodium  Chlorate. — Per  lb.  S-Jd. 
Per  ton,  £9  173.  6d. 

Buhber. — Para  fine.  Is.  2   d.  ;   plantation  1st  latex,  lOJd.  to  Ud. 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  C&blea, 
Ltd. 


sot 
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Patent  Record. 


SPECIFICATIONS    PUBLISHED. 

Tht  toUowing  abstract  from  tame  of  the  tpecifications  recently  published  have 
heer%  spenallii  compiled  bii  Mkssrs.  Mewbitrs,  Ellis  &  Co.,  Chartered  Patent 
Agents,  7u  and  7-.  Chancery-lane,  London,  W.C. 

Complete  Specifications. 

142  801  McaRAV.  Jus.,  T.  E.     Electric  Wcldinj; 

143  519  Westeun     Electiuc     Co.,     Ltd.     Thein 

(Addition  to  143  2G2.) 
143  541  JuLLiK.   A.   J.     Apparatus   for   regulating  the   voltage  of  dynamo 
electric  machines.     (30/1   IS.) 

145  630  Ges.     Fi7R     Drabtlose    Telegraphie.      Thermionic    tube     electro- 

m.isnetic  wave-amplifyint'  arrangerr.ents.     (16/11/15.) 

146  519  \Ve.stern     Electric     Co..     Ltd.      Badio     transmission     system 

(2,10/lG,) 
146  880  We-sters    Electric    Co..     Ltd       Telephone   sub-station   circuits. 
(9/9  16.) 

146  0O9  Champion-  Ignitiox  Co.     Sparkplugs.     (25/9/18.) 

146989  Westers  Electric  Co.,  Ltd.  .  Telephone  sub-station  circuits 
(27'S,17.)     (Addition    to    146  880.) 

147  782  Apple.     V.     G.       Moulds     for     insuli'ting     ai-mature     conductors, 

(17/5/18.) 

147  791  Apple,    \ .    G.      Manufacture    of    armatures    for    dynamo-electrir 

machines.     (20/5/19.) 

148  817  Reichel.    M.     Multiple   electric    fuses.     (23/12/14.) 

149  662  Spresgstoffwerke,  Dr.  E.  Nahsen  &  Co.  Akt.  Ges.     Contriv.ance.'! 

for  applying  the  n.etal   filament   to  the  carrier  in  electric  incan- 
descence   lamps.     (11/8/19.) 

150  350  Magerle,  E.     Electrically-actuated  gongs  and  like  sound  produc- 

ini:   apparatus.     (24  2/19.) 

159  848  Hermann,  H.  Collectors  or  commutators  for  electric  dynamos 
and  the  like,  their  manufacture,  and  means  to  be  employed 
therein.     (27/2/20.) 

168  072  Bolitho,  J.  B.  "Wireless  telegraph  apparatus  operating  with 
relays.     (25/5/20.) 

168  080  Riles,  K.  F.  Magnetos  for  the  ignition  of  internal-combustion 
engines.     (27'2/2n.) 

168  090  .\rmstrono,  Whitwohth  &  Co..  Ltd.,  Sir  W.  G.  Robertson, 
F.  L.  Lee.  H.  W.  &  R.  Lacon.  Means  for  controlling  electrically 
operated  mechani.sm.     (30/3/20.) 

168  092  AccLES  &  Shelvoke,  Ltd.,  &  Steventon,  H.  F.  L.  Rotary  trans- 
formers and  converters  for  electrical  purposes.     (13/4/20.) 

16*1  104  Tattersall,  A.  E.  Track  circuit  signalling  systems  for  railways. 
(21    4/20.) 

168  106  British  Thomson-Houston  Co.,  Ltd.,  Young,  A.  P.,  &  Warren, 
H.  W.  H.     Magneto-electric  machines.     (22/4/20.) 

168  107  Igbanic-Electric  Co.,  Ltd.  (Cutler-Hammer  Mfg.  Co.).  Elec- 
troionic  relays.     (22/4/20.) 

168 138  Johnston,  E.  W.  Automatic  cut-out  devices  for  electrically 
heated  appliances  for  heating  or  boiling  liquids.  (19;  5/20.) 
(Cognate   Application  3G  522/20.) 

168  129  Jones,  A.  C,  &  Stubbs.  S.  P.  Means  for  securing  globes,  shades, 
and  the  like  to  incandescent  gas  burners,  electric  glow  lamps, 
holders,  and  the  like.     (20/5/20.) 

168  134  Siemens  Bros.  &  Co.,  Ltd.,  &  Christian.  D.  A.  Automatic  tele- 
phone systems.     (20/5/20.) 

168  152  BovLE,  A.  L.  Means  for  regulating  the  speed  of  electrically- 
driven  rolls,  such  as  employed  on  paper-making  machines. 
(26/5/20.) 

168176  Hackett,  P.  J.     Dispatcher's  telephone  apparatus.     (9/6/20.) 

163  181  White.  A.  E.  (U.S.  Light  &  Heat  Corporation).  Systems  of 
electrical   distribution.     (10/6/20.) 

168  199  Igranic  Electric  Co.,  Ltd.  (Cutler-Hammer  Mfg.  Co.).  Lifting- 
magnets.     (21/6/20.) 


19  686 

19  591 

19  636 
19  637 
19  647 

19  650 

19  665 


19  7.34 
19  738 
19  744 


19  803 
19  808 
19814 


APPLICATIONS   FOR   PATENTS 
July  21,  1921. 
CoLEBROOKE    &    WiLLIAMS.       Renewal    of    filaments    of    thermionic 

valves. 
DouLTON   &   Morris.    Internal   shaping   of   clay   in  production   of 

insulators.  &c. 
Davis.     Electric  couplings. 
Davis.     Switch  boxes. 
METrioPOLiTAN-ViCKERS    ELECTRICAL    Co.       Electric    railway    control 

systems. 
Traeger.     Device    for    maintaining    constant    voltage    in    variable 

speed  dynamos. 
PoDCHAis.     Accumulators. 

July  22,  1921. 
CowPER-CoLES.     Production    of    metallic    objects    and    coating    one 

metal   with  another  by  electro-deposition. 
Amos  &   Lloyd.     Electric   alarms. 

Calderara      Renewal  of  incandescent  lamps.     (3/3/21,  Italy.) 
Chandler.     Directional    wireless    apparatus. 
DE  Gessler.     Electric  device  of  the  cartridge  fuse  type. 


Electrolysis  of  solutions. 
Co.    &    Scholefield. 


Lacy.     Electro-magnets 
Hooker  Electrochemical  Co 

U.S.) 
Brush    Electrical    Engineering 

transformers. 

July  23,  1921. 
Power  Equipment  Co.,  Cruwys  &  Keith 
Hall.     Electric  tenninal   jaw   punching 
Credenda    Conduits     Co.     &    Davidson. 

resistances. 
Joel.     Electric  machinery. 
Russell-Jones  &  Wood.    Electro-magnetic  separators  and  ext 


Cooling 


Enclosed  switch  fuse. 
Supports    for    electric 


.trnetij  separat< 
ignal    apparatus 


and  extractors. 
Adjusting  device 


19  834  Gemmell  &  Wood.     Electro-i 

19  840  Wade   (Severance).     Electric     .„ 

19  853  New  Antwerp  Teiephone  &  Electrical  W< 

for  electric  meters,  &c.     (24/7/20,   Belgium.) 
19  854  New  Antwerp  Telephone  &  Electrical  Works.    Voltage  coils  for 

electric  meters,  &c.     (24/7/20,  Belgium.) 

July  25,  1921. 

19  877PEAKE.     Guides  for  trolley  heads. 

19  878  Davis.     Means  for  recording  telephone  calls. 

19  896  Taylor.  Long  distance  power  transmission  with  underground 
cables. 

19  914  Clark's  Neo-Electric  Devices,  Ltd.  &  Kinnard.  Means  of  regis- 
tering telenhone  calls. 

19  916  CoURToT.     Magnetos. 

19  917  Sullivan.     Duplex,  &c..  telegraph  systems. 

19  028  Barnett  &  Eeles.     Incandescent  lamps. 


vulcanising     apparatus 


19  930  Ludi.       Electric     Circuit     breaker 

(24/7/20,   Switzeriand.) 
19  937  Sweetland.     Electric  hand  drills. 
1'.)  940  Akt.    Ges.    Brown,    Boveri    et    Cie.     Compensation    of    electric 

networks.     (31/7/20,   Switzerland.) 
19  947  Lee.     Electric  cables. 

19  954  B.  T.-H.  Co.   (G.  E.  Co.).     Electro-magnetic  control  systems. 
19  961  Automatic      Telephone      Manufacturing      Company.       Telephone 

systems.     (11/1/21,  U.S.) 

July  26,   1921. 
19  971  Dkkehson  &  GiLLBORN.     Portable  electric  power  inichina  stand 
19  991  WiLWAN.     Selective  switches  for  automatic  telephone  exchange?,  A.C. 
19  996  BuTLEiis,  Ltd.,  &  Reeves.     Devices  for  avoiding  gixre  from  electric 

lamps  of  automobiles,  &c. 
19  997  Griffiths.     Electric  filament  lamp  holders. 

19  999  Pritchett  &  Gold  &  E.  P.  S.  Co.     Accumulator  boxes. 

20  054  Tennant.     Switches. 

20  059  Cheney.     Storage  battery  electrolyte. 

20  069  Ever-Ready   Co.    (Great    Britain)    (Hoka    Electrotechnische   Fab. 
Ges.).    Dry  batteries. 

July  27,  1921. 

20  096  Midland  Electric  Mfg.  Co.  &  Barber.     Switcnes. 

20  114  BcsBEiiDGE.       Suspension   of  electric  light   fitting.;   from   overhead 
conductors. 

20  117  Ely.     Locking  lamp  bulbs  to  sockets. 

20  127  Brown.     Carbon  boxes  for  holding  electric  lamps. 

20  178  Ceano-Vivas.     Apparatus    for    making    and    breaking    electric    cir- 
cuits in  submersible  bodies. 

20  183  B.  T.-H.  Co.   (G.  E.  Co.).     Voltage  regulating  systems. 

20  186  Kaplan.     Electric  battery  lamp. 

20  202  Coleman.     Electrically  illuminated  advertising  devices. 

July  28.  1921. 
10  219  Johnston.     Electro-magnetic  vehicle  coupling. 
20  230  Lacock.     Girder  attachments  for  electric  conduits,   &c. 
20  243  Kratt.     Electrically  heated  kettles.  &c. 
20  241  Kratt.     Electrically  operated  water  heaters. 
20  2.?4  Tlatcher.     Electrically  oxidising  or  reducing  substances. 
20  266  Miller.     Telephones  operated  by  heat. 
■A  271  SiLi.MAN,  Burskool  &  Hamers.     Electric  beating  devices. 
JO  280  Lucas  &  Turner.     Electric  switches. 

21)  281  Eggington  &  Lucas.     (Terminals  or  connections  for  electric  circuits. 
20  289  Hollister.     Magneto  electric  machines. 
20  292  G.    E.    Co.    &   Campbell.       Maintenance   of   high    vacua   an  closed 

20  296  Loth.     Electrically    controlling    bodies    at    a    distance.        (29/7/20. 

France.)  ,  . 

20  299  B.  T  -H.  Co.  (G.  E.  Co.).     Control  for  electric  machines. 
20  334  Steenhardt.     Construction  of  ceramic  vessels  with  electric  heating. 
July  29,  1921. 
Allen.     Magneto  timing  of  engines. 


20  345  „ ,  .  , 

20  360  FoxTO.N.     Dynamos    for    motor    vehicles. 

20  361  "—      "---'-i--- 

20  368 

20  380 

20  384 

20  391 


20  395 
20  402 
20  406 
20  419 
20  422 
20  435 
20  437 


20  443 
20  446 
20  467 
20  468 
20  469 
20  498 
20  503 
20  504 


20  545 
20  565 
20  594 
20  595 


20  629 
20  638 
20  644 
20  659 
20  666 
20  672 
20  683 
20  687 
20  688 

20  699 

20  701 
20  712 

20  761 
20  763 
20  764 


20  790 
20  793 


Cox.     Switches. 

&  20  369  Rogers  &  Spicer.     Electric  horns. 

Joseph.     Electric  kettles.  &c. 

Western  Electric  Co.     Telephone  systems.     (25/9/20,   U.S.) 

Spreadbury.     Apparatus  for  measuring  distance  between  two  wire- 
less stations. 

Thatcher.     Electrolytic  cell. 

RiCKARDS.     Electrio  foot  battery. 

Greenslade.     High  frequency  inter-valve  transformers. 

Lemoine.     Electric   furnaces.     (29/7/20,   France.)  ' 

Elphick.     Electric  standard  lamps,  portable  radiators,  fans,  ac. 

Schwabe  &  Co.     Electric  flash  lamps.     (1/3/21,  Germany.) 

Vesme.     Method    of    increasing    output    of    gas    from    electrolytic 
apparatus. 

July  30.  1921. 

Taylor.     Electric  transmission.  , 

Tucker  &  Co    &  Brothers.     Interlocking  devices  for  switches. 

Booth.     Controlling  electric  lighting  circuits. 

Booth.     Resistances. 

Booth.     Conduit  for  conductors.  .     . 

London  Electric  Firm.     Flexible  couplings  for  power  transmission. 

Petersen  &  Wells.     Electric  gramophone. 

Marschneh.     Electrode  insertion  for  mercury  vapour  arc  rectifiers 
of  glass. 

August  2.  1921. 

Standard  Motor    Co.   &  Maudslay.     Electric   horns. 

Lenaghan.     Electric  calling  devices. 

Alkan.     Switches.     (19/3/21.) 

Associated  Equipment  Co.  &  Batty.     Speed  regulating  devices  lor 
electric  vehicles. 

dHainault.     Electric   stockings,   socks.   &c. 

Ross.     Electric   fuses.   &c. 

August  3,  1921. 

Dannah.     Electric  control   of  indicators. 

Wall.     Wireless  control  of  vessels. 

Brooke  &  Keir.     Control  of  a.c.  motors. 

Cozens.     Electrical  and  mechanical  lock  for  lifts. 

Lawler.     Electric  player  for  pianos.  &c. 

Western  Electric  Co.  &  Deakin.    Telephone  systems. 

Dubilier.     Ccndeiiscr  and  clamp  therefor.     (7/2/21,  tJ.S.) 
DuBiLiER.      Insulating     structures    for    high     potertial    condenser 

ttrminals.   &c.     (18/2/21,   U.S.) 
B.  T.-H.  Co.    (G.  E.  Co.).     Electro-magneto  switches. 
GoRDAN.     Electrode   for  welding. 
Godfrey.     Switch  for  converting  two  lamps  from  parallel  to  series. 

August  4,  1921. 
Watson.     Switches. 
Selvatico-     Electric  ovens. 
SiEMENS-ScHUCKEnTWEKKE.        Commutating       apparatus.      (9/8/20, 

SiMMs  (Gener.al  Railway  Signal  Co.).     Electrically-operated  switch 

machines. 
Ges.    FiiR   Drahtlose  Telegraphie.    Antenna   systems  for  wireless 

signalling.     (6/8/20,   Germany.) 
White  (Sangamo  Electric  Co.).     Mercury  motor  meters. 


The  Editorial,  Advertisement  and  Publishing  Officii  of  "  Thi 
Electbiciak  "  are  at  8,  liouverie  Street,  London,  E.V.  4.  Telt- 
fframt :  lipnbroctic.  Fleet,  London.     Telephone:  City  9852  (5  lines). 

The  stihxrription  to  "  The  Ei.f,cthician  "  is  £2  12  0  -per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  .iliroad.  Advertise- 
ment Rales  can  he  ohlained  on  application  to  the  Manager.  Adve.r 
lisemenl  copy  and  hhcks  should  he  received  on  the  Friday  preceding 
Hate  of  puhlication. 


Decc'?nber^^2i^,  192 1 


The   Electrician. 


I'o.iauilo  ~w  «  w->»  Telephone 

^^  Co.,  Ltd.,  ^  ^ 

Trent  Mills,  New  Sawley,  Dirbyshire.        ^ 
MAHEKS    OF 

COPPER  4  GILT  TINSEL  CORD 


SILK  COVERED   COPPER    WIRE       = 


O  I 

ENAAIELLED  COPPER  WIRE  = 

IW  j 
CONSTANTAN  = 

c  I 

— M.ANOANIN  SUBSTITITE  = 

o  I 

COTTON  COVERED  Ccpper  Wire  = 

R  i 

ARMOURED  FLEXIBLE  WIRED  = 

I>  = 

LEAD  COVERED  CABLE  = 

I  I 

LIGUIINQ  AND  POWER  CABLES  = 

A  I 

-MULTIPLE  TELEPHONE  CABLES  = 


—  ,  ,    fa-ams:  Vic.  <2I6        = 

=     LondoT  On'ce  »  Stores  :  155.  Victoria  St.,   S.W.I.      Tele  |  ph.,„  . .  p„iia„i,e  — 
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PREMIER 


ACCUMULATORS 

Supreme    Quality,    Longest 
Life,        always         Reliable. 


The  Premier  Accumulator  Co.,  Ltd. 

11921) 

Head  Office  and  Works:  NORTHAMPTON 

Loadon  Office:    53,  VICTORIA  STREET,  S.W.I. 


STRACHAN 

AND 

HENSHAW 

BRISTOL  LIMITED 

CONVEYORS 


PL.ANTS  INSTAL.L.ED  &  IN   HAND  FOR  EI.ECTRSCITY  WORKS: 

BLACKPOOL  CALCUTTA      -      ST.  PANCRAS 

WOLVERHAMPTON  -  HULL  STEPNEY  -  POPLAR 
MANCHESTER  -  LEICESTER    WEST  HAM  -  WOOLWICH 

RI.ANTS  IN  GAS  WORKS: 

BIRMINGHAM  -  BLACKBURN  -  BECKTON  -  DEYONPORT  -  DUNDEE  -  LEEDS 
KEIGHLEY  -  HULL  -  MANCHE-.TER  -  LIVERPOOL  -  WARRINGTON  -  WIDNES  -  WALLASEY 
WOLYERHAMPTO  f  -  BIL  TON  -  WILLENHALL  -  BRIGHTON  -  STOURBRIDGE  -  STALYBRIDGE 
STRETFORD  -  STRATFORD  -  LEA  BRIDGE  -  TOTTENHAM  ■  WAPPING  -  SOUTHPORT  -  ABER- 
DARE  -  NEWPORT  -  MERTHYR  -  CARDIFF  -  PLY'^OUTH  -  EXETER  -  BRISTOL  -  SOUTHAMPTON 
PORTSMOUTH     -      CHELTENHAM     -    SALISBURY    -     WEST     HARTLEPOOL    -    STOCKTON    ETC 
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ONE     EDISON 

ACCUMULATOR    TRUCK 

can    do     the    work    of    eight 

or  ten  men  and  make  a  saving 

of    £700    to    £1,400    per 

annum. 


Ths     model    "  EA"    Tipping     Wagon,     illustrated    below,    gained     the    Highest    Award- 
Silver  Medal  at   the   Royal   Sanitary   Institute  Exhibition,  Folkestone,  1921. 


GREAT    ECONOMIES 

are     effected     by    means     o 

Electricars'    "Electrics"    for 

al'   kmds  of  transport. 


Write  or  phone 


ELECTRICARS      LIMITED, 

Head  Office:   47,  SeyiTiour  Placc,  London,  W.l. 


Telephone:    PADDINGTON  5:22. 


Telegrams:    "  ELECARS,   EDGE,   LONDON. 
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THE  SIMPLEX  AIR  DOUCHE 

HOT    AND    COLD    AIR 

Most    efficient    in   all   seasons.      Highly  polished   Aluminium    Case, 

can    be    put    to    many    uses    in    the    home    as    shown    in   the    illus- 

trations.      FAR  superior  to  any  other  make. 

SUPPLIED  WITH  NICKEL  PLATED  STAND 

for  Convenience  and  Appearance, 


65/- 


SUBJECT. 


ALL     VOLTAGES 
IN     STO^K. 


RAMOS  MASSAGE 
VIBRATORS 

\'ery  Strong  JMotor  with  woiv 

derful     silent     motion.         In 

beiudful   carrying   case    with 

4  applicators. 


90/- 


SUBJECT. 


ELECTRO     MEDICAL 
APPLIANCES. 

Everything  Electrical  for 
Hairdressers. 


The  automatic  distance  switch  that  will  save  you 
pounds  in  cable  and  tubing.  Intended  to  replace 
the  two-way  switch  and  to  enable  lamps  and  elec- 
troliers to  be  controlled  from  many  difter;nt  points. 
This  switch  Is  energised  by  a  dry  cell,  and  is  itself 
controlled  by  means  of  push  buttons  wired  in  parallel 
with  bell  wire.  Indispensable  on  Staircases,  Corridors, 
Halls,  Bedrooms,  etc. 


21/-  SUBJECT. 


AGENTS  WANTED. 


Tuckers  Violet  Ray 

High  Frequency 
Generators. 

No  exposed  spark.  The  creeping 
child  could  play  with  these  Gener- 
ators vvitnout  the  least  danger  of 
shock.  90  per  cent,  of  the  ills 
of  the  human  body  succumb  to 
the  treatment   of  V'lOLEl'  RAY. 

Invaluable       for       Rheumatism, 

Neuritis      Nervousness,    Female 

Weaknesses,   Paralysis,  e'c. 

Complete      Generators.      FIVE, 

EIGHT    and    TEN    GUINEAS. 

SUBJECT. 


I.  CALVETE  L 


jn     11,  LITTLE  SAINT  A^!D,^EW  ST., 
■  **'  ST.  WIARTIN'S  LANE, 

LONDON,  W.C.2. 


Telephone  : 

GERRARD  369. 

Telegrams  : 

Elec.\lvete,  Westcent, 

LONI)    x. 


AD 


ELECTRIC    FIRES 

ALL    AGLOW 


LARGE  RANGE  OF  DESIGNS 
QUALITY  AND  PRICES  O.K. 
CATALOGUE  ON  APPLICATION^ 

WM.    GEIPEL    &    COY. 

VULCAN     WORKS,     ST.     THO.IIAS     STREET,     LONDOS.  IS.E.l. 
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|-|g  i^l    FY   CABLES,  WIRES 


HENLEY 
TAPE 


No.  504. 


An  en^^ineer  recently 
told  one  of  our  repre- 
sentatives, quite  with- 
out s  e  e  k  i  n  i^-,  that 
"  Henley  Tape  was 
the  best  Sticky  Tape 
he  had  used." 

Have  you  tried  it  yet? 
We  sell  it  at  a  com- 
petitive price,  and  will 
gladl\-  send  you  a 
sample.  You  may  get 
a  cheaper  tape,  but 
length  for  length 
and  quality  for  quality 
we  do  not  think  you 
can  get  the  same 
value. 


Look  for  this  Trade  Mark 
on    evrrr  Henley  Label. 


HEJ^ 


V.I.R.  CABLES  AND 
FLEXIBLE    CORDS 

Quality 

When  vou  consider  the  quality, 

it  pays  you  to  buy  Henley 
V.I.R.  Cables  and  Wires  and 
Flexible  Cords.  The  vast 
Henley  business  has  been  built 
up  on  Quality.  You  can  build 
your  business  bigger  on 
Heniev  quality.  "  A  satisfied 
client  is  the  best  advertise- 
ment." 

Solid  Rubber  Sheathed 

Also  known  as  "  Cab  Tyre  Sheathed."     Pat.  5996  U 

For  those  unusual  situations  where 
hard  wear  or  abnormal  conditions  will 
be  experienced  use  Henle)-  Solid 
Rubber  Sheathing  with  ordinary  or 
flexible  conductor-.  Made  from  the 
same  type  of  rubber  from  w^hich  heav)- 
vehicle  lyres  are  made. 


] 
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AND  DISTRIBUTION  ACCESSORIES 


Theillmlra:.-.,.....,..  ■-  ■,,  ..  -J  tLJ  -.  ..     ..  . 

installed  by  us  for  the  Hazlerigg  Cv 


.  in.  Overhead  Line 
Ltd.,  in  1912. 


OVERHEAD 
EQUIPMENT 

Our  staff  of  skilled  engineers  will 
erect  overhead  cables  or  bare 
conductors,  or  lay  cables  under- 
ground in  any  accessible  part  of 
the  World.  They  have  carried 
out  some  of  the  biggest  schemes 
of  this  nature,  always  with  that 
thoroughness  for  which  all  Henley 
work  is  reputed.  We  will  gladly 
quote  you  or  send  an  engineer  to 
discuss  details  with  you.  You  will 
not  be  placed  under  any  obliga- 
tion by  asking  for  this  service. 
We  shall  also  be  glad  to  quote 
you  for  supplying  only,  any  length 
or  type  of  cable  ;  V  I.R.,  Paper, 
Bitumen  or  anv  other  insulation. 

UNDERGROUND 
CABLE  LAYING 


^X4rind  System 

SIMPLE 

ECONOMICAL 

UNOBTRUSIVE 

This  method  of  wiring  was 
first  introduced  in  191 1, 
and  has  met  vxith  great 
success  not  only  at  Home, 
but  in  many  parts  of  the 
World.  Its  great  features 
are  (i)  absolute  certainty 
in  the  important  operation 
of  bonding;  (2)  a  facility 
for  easy  erection  without 
damage  to  architectural 
features ;  (3)  unobtrusive- 
ness  when  111  situ  ;  and 
(4)  all  fittings  and  wires 
of  the  highest  class.  It 
has  been  used  in  hundreds 
of  country  seats  and  other 
fine  property,  as  well  as  in 
thousands  of  small  dwell- 
ings. Its  success  and 
efficiency  are  proved  by 
the  many  imitators  now  in 
existence. 

If  \ou  have  not  already 
done  so,  we  suggest  that 
you  investigate  the  merits 
of  the  Henley  Wiring 
System.  Full  particulars 
will  be  sent  with   pleasure. 


Copyright   LI  B.  Atkinson 

Exclusive   Licensees. 
Members  of  the    C.VLA. 


Blom field  Street,   London,   E.C.2. 
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SHOW  THAT  EVERY  TYPE  OF  VEHICLE  INSTALLED 


WITH    EDISON   ACCUMULATORS    is 

THE  FINEST   PROPOSITION  IN   THE  WORLD 

EDISON     BATTERIES    ARE 

MOST  RELIABLE  UNDER  THE  SEVEREST  STRAIN, 
PERFECTLY  SIMPLE  TO  OPERATE, 
COST  VERY  LITTLE  TO  MAINTAIN  AND 
HAVE     THE      LONGEST     LIFE     OF     ANY     BATTERY. 

Tfie  Scxi&h^  of  tAe  SiSe/  Con4Zicu^iu>n 

DO    YOUR    PRESENT  BATTERIES   CAUSE    YOU 

ANXIETY    ON    ACCOUNT    OF    RUNNING    COST 

OR   BAD  BEHAVIOUR?     IF  SO,   COMMUNICATE 

WITH   SALES   DEPT.   E., 

EDISON  ACCUMULATORS,  Ltd. 

Head  Office  :    15,    UPPER   GEORGE    STREET,    W.I. 


Telephone:       PADDINGTON    5120       private     branch    exchinRc).  Telegrams: 

DEFERRED     PAYMENTS     ARRANGED. 


"EDDIBATr,   EDGE,   LONDON. 
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0^  ffN^^^^^'^^^ 


THE 
Mark  0/ 


THE  impoitance  of  absolute  depend- 
ability- in  Crane  Control  cannct 
))e  over  estimated.  The  operator 
must  be  able  to  exercise  complete  con- 
trol oyer  the  object  being  lilted.  The 
failure  of  the  load  to  respond  to  the 
movement  of  the  Controller  handle  at  a 
crucial  mome;it  may  result  in  costly 
material  damage  or  personal  injury. 


THE  METROPOLITAN-YICKERS 
ELECTKICAL   COMPANY  has 
been    making    Cr- ne   Controllers 
for  TWENTY  YEARS,  and  the  cumula- 
tive experience  gained  during  th.s  period 
is  embodied  in  the  present  designs. 


THESE  Controllers  are  con:tructed 
on  the  metal  and  mica  principle. 
Both  the  stationary  and  the 
moving  contacts  are  securely  clamped 
to  insulated  steel  bars,  and  standard 
renewable  contaits  and  contact  tips  are 
used  throughout.  They  are  very  robust 
in  construction,  allowing  ample  space 
for  wiring,  and  easy  accessability  to  all 
wearing  parts. 


The  Blow  Out  Attachment  is 
EFFECTIVE  ON  EVERY  STEP 


WE    are    now    making    Controllers 
suitable    for    all     standard 
methods    of    Crane     operation 
and  Control. 


Your     specific     enquiries 
are    invited. 


Mm^im 


Typical  Type  "Tlf 
Dttim  CmitToller  u-iti 
(  o-v  e  r  rumaved  a  n  i\ 
xhnzring  BloTV  Outtnth 
opened  out. 


ELECTUCAir 
-TRAFFORD      PARK     WORKS.     MANCHESTER.^ 
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JOHN  LYSAGHT,  Ltd. 

GALVANIZERS, 

CONSTRUCTIONAL      ENGINEERS, 

St.  Vincent's  Ironworks.  BRISTOL. 


Loudtm   Office —  Ne-.vport  {Mon.) — 

IMRIE  HOUSt;,  33-36.  King  W.lllam  St..  E.C  4.      SHEET  ROLLING  MILLS. 


Scitnthorpe  {Liiics.)- 
STEEL  WORKS. 


SIEEL  FRAMED  BDILDINGS  SUilABLE  FOR  tUWTK  ^l.MlU.Nb. 
MANUFACTURERS    OF 

STEEL   GIRDERS,    ROOFS, 
BUILDINGS,    BRIDGES    6    BUNKERS. 

HYDRAULIC    PRESSED   WORK,   FORGENGS,    SMITH    WORK,   IRON   CASTINGS. 

STEEL    CHIMNEYS     FOR     POWER     STATIONS. 

GALVANIZED    CORRUGATED    SHEETS. 
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ELECTRIC  CRANES 


OF  ALL 


TYPES 


=B^ 

"'^' 

4M;:;Sp 

iC 

17^;; 

-1^'''. 

raah.                 *           «      - 

#^^^?^aa» 

miH 

HHi 

AND 


CAPACITIES 


3-ton  Level  Luffing  Wharf  Craue  -11  feet  radius. 


3-ton  Jib  Crane  superimposed  on  travelling  gantry. 
Span  98  feet  6  ins. 


lUton  Electric  Eunabout  Craue. 


Six  5-ton  Electric  Level  Luffing  Wharf  Cranes  50  feet 
Radius    on    order    for    The    Lyttelton    Harbour    Board 

NEW     ZEALAND. 


THE 


WELLMAN  SMITH  OWEN 

ENGINEERING  CORPORATION  LTD. 
36/38   KINGS  WAY,  LONDON,   W.C.2. 

DARL ASTON,  S.  STAFFS. 


WORKS 

Telephones : 
Holborn:    2588   (2  lines;. 


Telegrams  ; 
*  Pf  incipium,   Weslc=nl,  London.' 
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HICK -DIESEL 

OIL  ENGINES. 

The    Most    Economical    Prime    Mover    for    Electric 
Power,   Oil  and  Water  Pumping,  etc. 


Special  Features: 
Low  Fuel  Consumption. 
Reliability  for  continuous  heavy  duty. 
Ability  to  burn  low  grade  fuels. 
Standard  sizes  ranging  from  50  to  1020  B.H.P. 
Open  and  Enclosed  Types. 


Ready  for  Immediate  Delivery. 

200  B.H.P 175  187-5  R.P.M. 

240  250   .. 

300   175187-5   .. 


\ 


So'e  Agents  for  the  British  Isles  : 

Messrs.     BANKS,     WARNER    &     CO.,    LTD., 
Albert  Embankment,  Vauxhall,  LONDON,  S.E.I  1. 

lAnd  at  Lloyd's  ) 
Telegrams:   "ITONDIESEL,  VAU.X,  LONDON."  Telp[,l,o„e:  HOP  4672. 

Sole  Makers  : 

HICK,    HARGREAVES  &  CO.,   LTD., 

BOLTON,  [Established  1832.)  ENGLAND. 


Tefegrams:   "HICK,  BOLTON." 

Codes:    A.B.C.  5th  Edition  ;    Ai  (iJ 


[Established  1832.) 

Telephone:    30110111373-4 
Western  Union  (Universal  Edition),  Lieber's  Standard. 


SPECIALIZATION 


IN 


Electrical  Accumulators. 


The  distinct  superiority  of  '  HART ' 
Accumulators     lies     in     the     Plates. 

They  are  of  best  modern  design  and  are 
made  by  modern  methods  and  modern 
machinery.  The  advantages  of  '  Hart ' 
Accumulators  are  :  — 

LONG  LIFE. 

RELIABILITY    IN    WORKING, 

LOW    MAINTENANCE    COSTS. 

90%  AMPERE-HOUR  EFFICIENCY. 

75%   WATT-HOUR    EFFICIENCY. 


Send  your  orders  for  Accumulators  to 

Hart  Accumulator  Co.,  Ltd. 

STRATFORD,      LONDON,     E.15. 


U,  Victoria  Si., 

Wc8lmlo^ler.  LONDON,  S.W.I 
107,  Wclllnictoii  SI., 

GLASGOW. 


4,  Victoria  Rrldce. 

MANCHESTER. 

30.  Lincoln'.s  Inn, 

174,  Corporation  St.. 

BIKMINQHAM. 

Scolttffh  Temperance  HIdxs., 

Doneeall  Sfinare, 

BELHAST. 
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STOTHERT  &  PITT 

BATH,    ENGLAND. 

London  Office:    38,   VICTORIA    STREET,    S.W.I 

(FOUNDED     IN     18-0) 


LTD. 


INSTALLATION      OF     30  CWT.     ELECTRIC    JIB     CRANES     AT     A 
LONDON    WHARF.       HORIZONTAL    LUFF    (pl?iy|s:). 


REPEAT   ORDER    FROM   SAME  CLIENTS    FOR    ANOTHER    WHARF 
NOW    IN    COURSE    OF    CONSTRUCTION. 


ENQUIRIES  SOLICITED  FOR  ALL  TYPES  AND  CAPACITIES  OF  CRANES. 
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NKEl  NIFE  BATTERIES 

^   "  m^^^^^fY^  (Nickel     -     Iron     -     Alkaline) 

^^7  ^  FOR 

ELECTRIC     TRUCKS    AND    LOCOMOTIVES. 


Lowest  depreciation 
because  the  first  cost 
per  year  of  life  is 
lower  than  for  any 
other  type  of  battery. 


Lowest  running  costs 
because  of  high  elec- 
trical efficiency  and 
great  mechanical 
strength. 


THE  IDEAL  TRACTION  BATTERY. 

BATTERIES  LIMITED,  REDDITCH  J 


CLARKE,  CHAPMAN  k  CO. 


Victoria  Works, 

General  &   Electrical  Engineers  &  Boilermakers. 


WATERTUBE 
BOILERS. 


"WOODESON'S" 
PATENTS. 

FOR  ALL  DUTIES 


CYCUDPS    GATESHEAD. 
T«l*phonni 

1079-1071  CENTRAL 

NEWCASTLE, 
U7   OtTTi 


SPECIAL  FEATURES: 

liaxlmum  ease  of  accesi 
for  examination  and 
cleaning. 

Ali  heating  tubes  straight 
and  of  equal  length. 

Maximum  steam  release 
areas. 

Good  combustion  and 
circulation. 

Ease  in  erectloD. 

Large  steam  space. 


LONDON  OFFICE t 

50,  FenchnichSt.,  EC. 

Telegrami  i 

Ctclou  Pen  LoMoom 
Telephone  i  t£Sl  Atbmob,  ' 
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"  EMPIRE  ^^ 

AUTOMATIC   CONTROLLERS 


FOR 


CRANES,  TRANSPORTERS,  HOISTS, 
CONVEYORS,  CAPSTANS,  ETC. 

Send   for   our   general    descriptive    Catalogue    No.   10. 


Ask     our 

local 

engineer 

to  call 


Ask 

for   our 

new 

price   lists 


A  robust  A.C.  Contactor  Type  Reversing  Controller  arranged  for 
Control  by  push  buttons,  a  number  of  which  are  being  installed 
in  a  large  Gas  Works  in  this  country,  and  duplicates  of  others 
already  installed. 


Control,     Glasgow. 


Qlegtric  Qontrol  Qimited 

BRIDGETON,       GLASGOW 

BRANCH     OFFICES  :      LEEDS.    MANCHESTER.     BIRMINGHAM.     NEWCASTLE.     SWANSEA. 


Telephones  ; 

Bridgeton 

298    and    299. 
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CONDENSER C?  C? 

DUBILIER    MICA    CONDENSERS 

Are  suitable  for  Radio  Installations;  Medical  Apparatus;  Ignition 
S\  stems ;  Power  Factor  Correction ;  High  Tension  Transmission 
Line   Protection,    &c. 

EFFICIENCY    OVER    99% 


DUBILIER  CONDENSER  CO.,  LTD., 

DUCON    WORKS, 
GOLDHAWK     ROAD,    SHEPHERD'S    BUSH,    LONDON,    W.12. 

Telephone:  HAMMERSMITH  1084. 

Telegrams  :   HIVOLTCON.  'PHONE.  LONDON. 

Code:  MARCONI  INTERNATIONAL. 
All  American  enquiries  to    be  addressed  : 

DUBILIER  CONDENSER  CO.,  INC.,  217,   CENTRE  STREET,  NEW  YORK. 


The  "PRIORY"  Battery  Charging 

SWITCH  BOARD. 


A  SPECIAL  FEATURE  OF  THIS  PANEL 
IS  THE  NINE  REGULATING  STUDS, 
GIVING  FINER  VOLTAGE  ADJUSTMENT. 


sPE:cix^iCJi.moi«. 

Two  4  in.  dial  hiirlifi'rjule  dead  beat  Ammeter,  supt-r-scale  reading.  One4iu. 
dial  hiffhpradctlea  i  beat  Vollmeter,  super-scale  reading  One  D.P.  two  way 
(and  Off)  Voltmeter  Switch.  One  charge  and  discharge  Battery  Switch 
with  direct  running  stud.  One  Auto  Battery  Cut-in  ond  Cut-out  of  high 
class  make.  Two  D.P.  quick  break  Knife  Switches.  Four  S. P.  replace, 
ment  fuses  of  good  quality,  back  of  board  connection  are  of  H.C.  Copper 
and  heavily  shellaced.  The  Board  itself  is  of  selected  slate  ;i  ft.  by 
-  ft.  2  in.  by  }  in.  heavily  enamelled,  giving  a  highly  polish  d  surfjc.-.  The 
complete  board  is  mounted  on  an  angle  iron  frame  and  pres^enta  a  hand- 
some appearance,  while  there  is  ample  room  at  the  back  of  board  for  a 
regulator  to  be  mounted.  Customers  own  nameplate  may  be  titted  to 
board  if  desired  at  slight  extra  cost.  Capacity  up  to  .^0  amps,  and  110 
volts;  other  capacities  made  to  order.  This  Board  has  four  functions, 
thus:  Charge  Buttery.  Discharge  Battery.  Run  Direct  Dynamo  to  House 
Service.  Charge  Haltiry  aii.l  supply  Hovise  Service.  Special  Feature. 
— The  Board  is  wirtd  uj.  complete  and  reatly  for  connecting.  Dynamo 
Mains.     House  Minns.     Battery  Leads. 

OTHER  CAPACITIES  can  be  made  to  CUSTOMERS'  SPECIFICATION 

WHITE  FOR  PRICE  l.IST  Q  I ■.'■.'!. 


London  Office:    13,  CRUTCHED  FRIARS,  E.C.3.  = 

Telephone:    AVENUE  6698.  = 

Hea  rs.  MORIB  CLARE  &C    .,  Ltd.,  7.  Tottenham  St..  To'.tenham  Court  Boad,  = 

London.  W.  I  zz 

Heh'krs    W    OALBRAITH,  S7.   Hope  Street.  Glaosrow.  ::; 

Messrs    W    E     BEARDSELL   i  Cj..    Ltd  .    14.   Cate.Ton   Street.    Manchester.  ^ 

THE   UNITED    ELECTRIC    CO     (Bh.-im.l.    47,    Summer   Row.    Birmingham.  = 

fiTE  PRIORY  ELECTRICAL  ENGINEERING  CO.,  i 

lE^i'  BATH   STREET,   BIRMINGHAM.  b 

Telephone     CENTRAL  1510.                 Teleurams:    AMBULA,  BIRMINGHAM.  = 
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PATENT  VARIABLE  SPEED 
TRANSMISSION     GEARS 

Hele  ShaW  System 

Comprising  a  combination  of  the  Hele  Shaw  Variable  Capacity  Pump,  running  at  a 
constant  speed  in  one  direction,  and  a  constant  Volume  Motor  giving  an  infinitely  variable 
range  of  speed  to  the  maximum  in  either  direction.       High  Eflficiency  and  Sensitive   Control. 

Land  Work 

specially  suitable  for 

Winches,  Capstans,  Cranes, 
Testing  Machines,  Cement 
Furnaces,  Caliro  Machines, 
Rail  Cars,  Range  Finder 
Control. 


Marine  Work 

specially  suitable  for 

Cargo  Winches,  Boat  Winches, 
Trawl  Winches,  Windlasses, 
Warping  Capstans,  Gun 
Mountings,  Searchlight  Con- 
trol   Hoists. 

AGENTS 
LONDON 

J.  .M.  Edmiston,  17  Gracechurch  St. 

LIVERPOOL^ 

J.  .M.  Edmiston  &  Co. ,Bi- Exchange  Bids. 

CARDIFF      ~' 

J.  G.  Ellis  &  Co., Western  Mail  Chambers. 

JOHANNESBURG 

Harris^  .Milkr  &  Co..  Ltd.,  Cullinan  Bids. 

MELBOURNE" 

NoyesBros.  Melbourne,  Ltd.,49  j  Bourke 

SYDNEY 

Noyes  Bros.,  Sydney,   Lid.,  115  Clarence 
St. 


3-ton  Cargo  Winch. 
3  tons  at  80  ft.  per  min.  and  30  cwts.  at  160  ft.  per  min. 


Type. 

E.P.M. 
Maximum 

Max.    Press 
Lbs. /Diu. 

Ma.t.  Torcjue 
Lbs.  lus. 

M  2 

400 

1500 

4^0 

M  10 

275 

1500 

210  1 

M  20 

250 

1500 

420Q 

M  40 

220 

1500 

840 ) 
12600 

M60 

210 

1500 

M  80 

200 

1500 

16800 

M  120 

190 

1500 

25200 

M  160 

I  So 

1500 

33600 

M  200 

180 

1500                 1              42000               1 

HYDRAULIC  GEARS  LTD. 

BEAVOR  LANE,  HAMMERSMITH,  W.6. 


Telephone:  HAMMERSMITH   19j3. 


Telegrams:  "  HYGEARLIM.   PHONE,   LONDON.' 
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RAYNER  &  HEALD,  LTD., 

Duke    Street,   Derby. 

Telegrams:     "  Alternzting,   Derby."  Telephone:    22S   Derby. 


TWO-  AND  THREE- 
PHASE  INDUCTION 
MOTORS 

for 

Electric  Cranes, 

Winches  and  Capstans, 

Transporters,  Lifts, 

Hoists,    Conveyors, 

&c.,    &c., 

ALSO    FOR 

Every  Class  of  Factory 
Requiring     Power. 


SEND 

YOUR 

ENQUIRIES. 


Showing  Two  of  our  Three=Phase  Induction 
Motors    on   an    Electric    Crane    Crab. 


LEWIS'S  SCIENTIFIC 
CIRCULATING  LIBRARY. 

ELECTRICAL.  MECHANICAL  &  GENERAL  ENGINEERING 

TEXT  BOOKS  &  TECHNICAL  WORKS. 
Rcw  Works  aaa  Rew  Editions  can  bt  baa  froni  tbe  Clbrarp 

iMBKdlatelp   on    publication.  TeJephome'  MUIMTJM  tm. 

8DBBCRIPTI0N,   Town   of  Oonntry,  from    ONE   QDIIEJL 
RSIDINO  ROOM  open  Daily  to  BDBBORIBBBB. 

H.  K.  LEWIS  &  Co.  Ltd., 

IX,  GOWKR  STREET,  and  24,  GOWKR  FLACK, 
LONDON,   W.C.  1. 


NTI-SULPHURIC"  EiVAME 


Slir.uld  l.e  used  in  all  ACCUMULATOR  ROOMS 
[SOLE  MAKERS:     for  Prot.  ction  from  Acid'Fumes, 

Muck's  Rd.,  '-ermonds. 
LONDON    S.E. 


GRIFFITHS  BROS.  &  CO.,  LONDON.  Ltd.' 


L 


ELECTRIC 

CONDENSERS 

FOR   ALL   PURPOSES 

CONDENSERS  FOR  HIGH-TENSION  AND  WIRELESS  WORK, 
High-Glass  Condensers  for  Telegraph  &  Telephone  Lines. 

STANDARDS    OF    HIGH     PRECISION. 

MANSBRIDGE   &   ROLLED   TELEPHONE    CONDENSERS. 

Sole  Makers  of  A.  L.  Dearlove's  Patent  Artificial  Line. 

CONTRACTORS     TO     THE     ADMIRALTY. 

THE  TELEGRAPH  CONDENSER  Co.,  Ltd., 

VAUXHALL  STREET,  KENNINCTON  OVAL,  LONDON,  S.E.I1. 


FIRE  —  ACCIDENT — MARINE. 

BOII.ERS,      ENGINES, 
ELECTRICAL    PLANT,    &c.. 

Insured  against  Damage  by  Breakdown.  S  c. 

REGULAR  INSPECTIONS  by  Staff  of  Expert   rng:lneers 
SECURITY      -     JE10,051,479. 

Full  injormntion  on  application  to 
Head  Orrice.  : 
45,  Dale  Street,  Liverpool. 
155,  Lcadenhali  Street,   London,  E.C.3. 
Chier  Administration 

5  &  7,  Chancery  Lane,  London,  W.C.2. 


VULCANIZED  FIBRE- 
LEATHEROIQi 
EBOHi;__ _^ 

a.nd 


Chadwcll  Healh,Es»o(.  rPULDIN GS 
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Send  bo-day  Por  fchls 
handsome  64page  Book  on 
BENNIS  COAL  &  ASH  PLANT 


THE    largest   and    most   compreht-nsive   catalogue   ever 
issued    dealing  with    t  e   economical  and  automatic 
bantling     of      coal      and      ashrs.        No      Engineer, 
Factory    Owner,    or  Works    Manager    should    be    without 
it.        Send    for    a    copy     to  day,    mentioning     this     pnper. 

ED.  BENNIS  ^  COMPANY,  LTD., 

Little  Hulton,   Bolton,  and  28,  Victoria  Street,  S.W.il, 
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Lamp  ! 


i 


If 


f 


ROYAL 

EDISWAN 

FULLOLITE 


Lamps  are  an  entirely  new  depar- 
ture in  lamps,  and  mark  the  biggest 
advance  since  filament  lamps  were 
first  invented. 

In  Fullolite  Lamps,  instead  of  the 
source  of  light  being  an  intensely 
brilliant  "spot"  as  in  ordinary 
filament  lamps,  the  whole  surface 
of  the  globe  is  incandescent.  The 
light  is  thus  soft  and  diffused  to  a 
degree  never  yet  approached. 

Royal  "  Ediswan  "  Fullolite  Lamps 
are  destined  for  big  sales.  See 
that  you  get  your  share. 

Write  at  once  for  full  particulars 
and  supplies. 

THE 

Edison  Swan  Electric  Co. 

LIMITED, 

PONDERS    END,    MIDDLESEX. 

London  Showrooms  : 

123-125.  Qneen  Victoria  Si.,  E.C.4,  &  71,  Victoria  St.,  S.W.I. 

Branches  in  all  large  towns. 

(/^..//y   iictHStii  t.n>/er  faients  Aej.  53499>9.  i09i*'/>3-  "«*'  ctJters,) 


i 


1 
I 


^:. 


BY  APPOINTMENT 


J80. 
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I^FFiciENT    Automatic  1. 


ONTROL 


FOR    ALL     PURPOSES. 
D.C.   &  A.C     SINGLE    PHASE  and   POLYPHASE. 


These  ILLUSTRATIONS   show  some  of  our 
simpler  methods    of    dealing  with  D.C.    Motors, 

We  can  vary  the  method  lo  meet  all  conditions  and  supply  Remote  Control 
Gear  for  every  industr  al  requirement  and  for  operat  on  by  Push-Button, 
Master    Controller,     Float    Switch,    Pressure    Regulator,     etc. 


For  large  horsc-powcrs— Scries  Relay 
Contactor  Type  with  current  control 
and  a  definite  pause  between  steps 
ensured   on  all  variations   of  load. 


Reversing  or  Non-reversing 
Constant  or  Variable- 
Speed.  Inching  or 
Creeping. 


For  intermediate  sizes — 
Motor  -  operated  Starter 
with  variable  time  setting 


MOTOEOrEUATED  STARTER. 


2  and  3 -Step 
Starters.  The 
closing  of  the 

contactors 

dap  endls  o  n 

E.  M.  F,   across 

motor 

armature. 


AUTOMATIC    STARTER 
i  H.P.— 2  H.P. 


3-STEP  AUTOMATIC  STARTER 
2i  H.P.— 0  H.P. 


THE  ELECTRICAL  APPARATUS  CO.  LTD.,( 

Sr«ce  Vauxhall  VNorks,  SOUTH  LAMBETH  RD.,  LONDON.  S.W.8.  ?^X°»;: 


=  'Wopks: 

'  ^^W^^^  MANX'HES' 

W    ■     ■  LEEDS-St 

■       ■■■■  NEVVCASI] 

V      ^^^^r  CAEDIFF- 

^L  ■         M^  NOTTINGI 

^^i^Priiiiii:ii!iiniiii,ii 


Incorporating       \ 

BRAY,   MARKHAM  &  I 

REISS,   Ltd.  / 

BRIXTON  :;0r.5  (•■.  liii.si. 
'•ELAPKATUS,  VAV.X,   LONDON.' 

'Va.uixIn.Eill,     HVa.nds'wox'tl-i,     St.    Alb£i,ns,     'Wa.ltli.a.msto-vu'. 


SAI.ES     OFFICES: 

Street. 


MANCHESTER— PaUitine  Buildiugs,  Victo 

LEEDS— Standard  Buildings,  City  Square, 

NEWCASTLE. ON-TYNE— Trinity  Buildings,  New  Bridge  Street. 

CARDIFF— 10  Windsor  Place 

NOTTINGHAM— Westmins'er  Buildiugs,  Theatre  Square. 


BIRMINGHAM— Carltou  House,  High  Street. 

GLASGOW— 71  York  Street. 

BELFAST— Granville  Buildings,  45  High  Street. 

DUBLIN-3  Dame  Street. 

BEEGEN— (Norway)- Lodin  Lerpsgt  1. 
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INVINCIBLE  (WET)  AIR  FILTER 

{FuHy  Patented)' 

FOR     TURBO=ALTERNATORS 

AND  ALL  KINDS  OF  GENERAL 

VENTILATION. 


MAY    WE    SEND    YOU    A    COPY 
OF    OUR    LATEST    CIRCULAR? 


Sole  Manufacturers: — 

W.QRICE&SONS,Ud. 

Fazeley  St.,  BIRMINGHAM 


rp\  Luct^ic  Vduc^ 


THE  D.P.  VEHICLE  CELL  represents 
a  fresh  milestone  in  the  progress  of 
electric  traction.  AH  electric  vehicle  users  will 
learn  something  very  much  to  their  advantage 
if  they  will  apply  to  the  D.P.  Battery  Co. 
for  information   on  the   subject. 

ASK  FOR  A  TRIAL  BATTERY 
ON    SALE    OR     RETURN. 

THE  D.P.  BATTERY   CO.,  LTD 

LUMFORD  MILLS,  BAKEWELL,  DERBYSHIRE 
London  Office:    II,  Vicloria  Street,  S.W. 


STORAGE    BATTERIES 


Bfi  ■'■"  11  W;i> 
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Oibbone    Bro6.    Ximite^ 


Elevators 
Telphers 


Telegrams  : 
Gibbons,    Lower    Gornal 


a.  ■ 

-    'i 

-      ^""W*^ 

T^k 

i 

^^^Pl 

HIp^^^E^^ 

,-3 

fe 

^ 

e^^'  M^ 

-:i 

Conveyors 
Hoppers 


Telephone: 
2450    Dudley. 


2)ibbale   Moths,  S)uiMe? 


^<<. 

|>ss- 

'        \ 

f  '     li 

w 
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ICstablished  1S69. 

Telegraphic  Address : 
"RAILS,  WIDNES." 

Telephone  No.  25  &  zj 

ABC&  Universal  Mininc;  Codes. 

Enginecrinif  Telegraph  Code. 

Moreing  &  Neal's  Code. 

A  I  Code. 


R.  WHITE  &  SONS, 

Engineers,  Designers  and  Makers 
of     Aerial     Wire     Ropeways, 

WIDNES,  LANCASHIRE. 


AERIAL 

WIRE  ROPEWAY 

CONVEYORS 

WITH 

AUTOMATIC 

TIPPING, 

RETURN, 

AND  ANCLES, 

ON  EITHER 

SINGLE  OR 

DOUBLE  ROP     i 

SYSTEMS. 


On  Admiralty,  War  Office 

and  Crown  Aefents  for 

Colonics  Lists. 


ELECTRIC 

HOISTS 

AUTOMATICALLY 

RAISING 

ASHES 

FROM 

BOILER  HOUSE 

TO 

STORAGE  HOPPER, 

ENTIRELY 

ELIMINATING 

ELEVATORS. 


Photograph  of  Automatic  Ash  Disposal  Installaiion  at  a  large  Electric  Power  Station,  showing  Electric  Hoists  for  raising  Ashes  from 
Boiler  House  and  automatically  tipping  into  Storage  Hopper,  from  whence  the  Ashes  are  loaded  by  gravity  into  Aerial  Ropeway  Carriers 
conveyed  across  a  main-line  r;  ihvay  and  auti  matically  deposited  on  to  the  tipping  ground,  with  aiitomatic  return  of  the  empty  carriers 
NOTE. — There  is  a  vertical  angle  as  well  as  a  horizontal  angle  "  en  route,"  both  of  which  are  negotiated  entirely  automatically.  The 
Carriers  are  never  touched  by  hand  from  the  time  they  leave  the  loading  rail  until  they  arrive  back  again  empty,  and  are  automatically 
detached    from    the   hauling   rope   and    stand   ready   to   lead    again,   so    that    one   man    attends    to    the    complete    disposal  of    the   ashes 

We   have    Ropeways   Handling   300   Tons    Ore   per   Hour. 


AUTOMATIC    STORAGE   OF   FUEL  on    the    Stocking   Ground 
by  our   PATENT    LIFTING  AND  TRAVERSING  CABLE   WAYS. 


"lOCO" 

Insulating      Materials. 

Avoid  Unemployment  by  Supporting  BRITISH    INDUSTRIES. 

Insulating   Cloth  Varnished  Paper 

Insulating  Tapes  Miocarta      Sheets 

Insulating     Silks  Adhesive     Tape 

of  the  highest  grade  and  guaranteed  efficiency  are  now  manufactured  by 

THE   "  lOCO  '  RUBBER  ^  WATERPROOFING  CO..  LTD. 

(Associated   with  VICKERS  LIMITED), 
NETHERTON   WORKS,   ANNIESLAND,   GLASGOW. 

p  1^  [  "  Ocoproof,"  Glasgow.  -  -  Telephone:     2328/9  Western, 

Price    Lists    and    Particulars    submitted    on    application. 
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ECONOMICAL  HANDLING 


OF 


Coal,  Coke,  Ashes,  Chalk,  Ores,  Grain,  &c. 


CONVEYERS  &  SUCTION  ASH  HANDLING 

Gravity  Bucket,  Patent  Tipping  Tray,  Slat  and  other  Conveyors. 
Automatic    Railways    and    Railway    Truck   Tipplers. 


View  of  Electricity  Generating  Station  supplied  with 
2o  Babcock  &  Wilcox  Boilers,  Suction  Ash  Plant,  Coaling: 
Jib  Crane,  and  Conveyors  ag-gregating;  1260  feet  in  length, 
having  a    combined    capacity   of    80  tons  of    coal   per   hour. 


View  of  Gravity   Bucket  and  Tipping   Tray  Conveyors,  and 

Wagon   Discharge  by  Tipping    Rams. 

Supplied  by  Babcock  &  Wilcox  to  a  Midland  Gas  Works. 


ELECTRIC      CRAIVES. 


Overhead    and    "Goods    Shed" 

Cranes. 
Lever-Balanced     Luffing     Gear 

Jib  Cranes. 
Portal  and  Wharf  Jib    Cranes. 
Giant  and  Goliath  Cranes. 
Transporters. 
Magnet  Cranes. 

Steel  Works  Charging  Machines. 
Capstans,  Winches,  Hoists,  &c. 

OIL  DRIVEN  CRANES. 

Babeoek  &  Wilcox,  Ltd.,  are  Contractors  to 
H.M.  Government,  Overseas  Governments, 
and  to  the  principal  Railways,  Docks,  &c. 

Prospective  users  are  invited  to  consult  us  in  all 
matters  of  Economical  Handling. 


View   of  Two  Babcock  &  Wilcox  Electric   Wharf  Cranes   Handling   Grain, 

fitted  with    Patent    Lever- Balanced  Luffing  Gear,  installed  at   Rotherhithe. 

Another  similar  Crane  is  installed  at  this  Wharf. 


BABCOCK  &  WILCOX,  LIMITED 

Teh<j,;uns:    '•  Bahcorh,  Cenl.  LoiuJon.-  IIE.AD    OFFICE.S  :  Telephone  Nos.  :   6470   Giti/   (8  Hues). 

Oriel  House,  Farringdon  Street,  London,  E.C.4. 

Princiiml  Works:  UENFREfT,   SCOTLAND. 

Branch  WorJcs:   DUMBARTON,  Seolhiml ;    OLDBUBY,  England ;    ITALY,  AUSTRALIA  andJAPAN. 
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In  all 


E 


"Kodern  Plants 


THE  GREAT   IMI'OKl'ANCE   of 

COEKECT  WEICHISi  CALLS  F.)K 
MACHINES  (IF  ESTAHLISHEI) 
KEPL'TATI'JS  AN'D  EFFICIENCY, 
SPECIALLY  DESIi;NED  TO  PRO- 
DUCE ACCCEATE  RESULTS  ON 
ECONOMICAL  LINES 

Avery  patent 
Automatic  Weighers 


NOT  ONLY  RAISE  THE  STANDARD 
OF  PLANT  EFFICIENCY  AND  ACCU- 
RACY. BUT  ARE  A  DIRECT  MEANS 
OF  PRODUCTIVE  ECONOMi' 

WITH  EVERY  STEP  FORWARD  IN 
INDUSTRIAL  DEVELOPMENT, 
AVERY  WEIGHING  MACHINES 
HAVE  KEPT  PACE  AND  HAVE 
BECOME  ADAPTABLE  AND  APPLIC- 
ABLE FOR  THIS  SPECIFIC  PURPOSE. 

WRITE  FOR  LIST  No.  9. 


INSTALLATION  OF  NO.  65  HOPPER  WEIGHER  &  TOTALISEE. 
WE  ARE  EXBIBITINQ  AT  BRITISH  INDUSTRIES  FAIR,  BIRMINOHAM,  1922 


W. B.T  AVER Y  L^  soho  foundry BIRHINCHAM 


^-\ 


A^^sse  L 


s7 


5 
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NEWEST    TYPES 

OS  C  I  LL  ATO  RS 

SWIVEL   AND    TRUNNION 
DESK     and     BRACKET 

12   &  16   D.C.  &  A.C. 

WITH      ADJUSTABLE      RANGE       OF       OSCILLATION 
AND      STATIONARY      POSITION 


WE  MAKE  ALL   KINDS  OF  ELECTRIC  FANS 
FOR  ANY    VOLTAGE  OR  PERIODICITY 

ERCOLE     MARELLI     &    Co..     Ltd. 

Fan  House,  19-20,  Garlick  Hill 

Queen  Victoria  Street 

LONDON,  E.C.4. 

nUpktiu  I   Ofmtrtl  781.  TtUfrawu  :  Auntta,  Omnnim,  Lvtdim. 
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FOR 

HANDLING 

MATERIALS 

OF    EVERY    DESCRIPTION 


ROWNSON'S 

ELEVATORS 
CONVEYORS 


AN  D 


GRAVITY 
RUNWAYS 

For  the  most  direct 
and  economical 
solution  of  your 
problems  consult  the 

ACTUAL  MANUFACTURERS 

ROWNSON,  DREW  &  CLYDESDALE, 

LIMITED, 

225    UPPER    THAMES    STREET, 

LONDON,  E.C-4. 

Works:  Maiden  Lane,  King's  Cross,  N. 
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BENN  BROTHERS' 

UP-TO-DATE  BOOKS  ON 

TELEPHONY  & 
TELEGRAPHY. 


THE  THEORY  OF  THE  SUBMARINE 
TELEGRAPH  AND  TELEPHONE 
CABLE.  ]!y  II.  W.  Malcolm,  lALA., 
P.H.I).,  \).^c. 


'  Ej)Ocli->iiakin«j." 
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■'  0/  great  value  as  a  reference  booJc  to 
cable  telegraj)liigtg  and  to  gtiidents  of  electric 
signalling." 

Electrical  World. 

"  Slioiilil  nerve  a  highly  vfeful  jiermanent 
purpose." 

EXGINEEI!. 

"  This  treatise  is  the  first  to  give  a  com- 
plete account  of  the  electrical  theory  of  the 
transmission  of  signals  along  a  submarine  cable. 
We  can  heartily  recommend  the  book  to  cable 
and  telephone  engineers  and  to  physical 
mathematicians  desiring  subjects  for  research." 

Dr.   a.   Russell  in   "  Nature." 

Price  23s.  post  free. 


STUDENTS'  GUIDE  TO  SUBMARINE 
CABLE     TESTING.      By  II     K    C 

Fisher   and    J.    C.    1\.    D.\rbt.      Fifth 
Edition.     lOs.  3d.  post  free. 

BEGINNERS  MANUAL  OF  SUB- 
MARINE CABLE  TESTING  AND 
WORKING.  ]5y  G.  M.  IUines. 
Fourth    Edition.      lis.  3d.   post  free. 


Benn    Brothers    Ltd., 

8,    Bouverie   Street,    E.G.  4. 


B  a 


MOST    IMPORTANT"! 

D,ii/v   Telegraph.       s 

Electrical  Handling  | 
of   Materials        | 

VOLS.   I  &  II.  I 

By  H.  H.  BROUGHTON  | 

26/.  each^  Post  Free.  I 


I  BENN  BROTHERS,    LIMITED,  = 

I  8,  BOUVERIE    STREET,    E.C.4  | 

^iiHiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiimiuiiiiiimiiiiiimiiiiiiiii, 


*^THE    BEST    BOOK'' 

-ELECTRICAL  TIMES 


Electric    Mains    and 
Distributing  Systems 

By  J    K.  DICK  &  F.  FERNIE. 
18/9   post   free. 


BENN    BROTHERS,     LIMITED, 
8,    Bouverie   Street,    E.C.4. 
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ETCHELLS,  CONGDON  &  MUIR,  LTD. 


Ancoats,     MANCHESTER. 


Makers   of    Up-to-Date   and 
Efficient 

Electric    Lifts 

for 

Hard  and  Continuous 

Usage. 


?niiiiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiii 
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PNEUMATIG5UCTI0N  PLANT 

For    removing  dust  from    Boiler   Flues  and    Economisers, 
also   for  Ash    Conveying 

VACUUM    CLEANER5 

For   Factory   use.      Positive   or  Turbine  Type  Central   In= 
stallations   or    Portable  Machines 


The  Modern  Labour  Saving  Method 

Bitimates  and  Advice  with  pleasure  on  receipt  of  your  Enq  liry 

THE    BRITISH    VACUUM    CLEANER    CO.,    LTD., 

Dept.     S33,    PARSONS     GREEN    LANE,    LONDON,    S.W.6 


Established    1903. 


Owners  of  Original  BOOTH  Patent 


D   2 
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HOLT  &  WILLETT8 

CRADLEY  HEATH. 


lElectvic  ©verbeab  drancs, 

lElectvic  IDech  anb  Mbavf  Cvaiies, 

Electric  Xocornotivc  Cranes, 

Electric  Ship's  IDeck  m\b  ll)avb  Mincbes. 


S-ton    ELECTRIC    SHIPYARD    WINCH. 

Write  for  Catalogues  as   under: 

Section    I.— Pulley  Blocks  and    Runway  Blocks,  all  types. 
,,       II. — Electric   and    Hand-Power   Cranes.  - 
,,      III. — Screw  and   Hydraulic  Jacks,   Pressure  Pumps.  &c. 
,,      IV.— Electric,   Steam,    Belt,    and    Hand-Power   Lifts  for   Passenger  and   Goods. 
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Waygood-Qtis 
Lifts 


Electric,  Hydraulic  &  Hand  Power  for  Passengers,  Goods  &  Service 

SERVICE    DEPT.    ALWAYS    AVAILABLE. 


54=55,  Fetter  Lane,  E.C.4.  62=63,  Lionel  St.,  Birmingham. 

and  Principal  Provincial  Cities. 


PORTABLE, 
ELECTRIC      PEDESTAL 

CRANES 

(WITH  PATENT  STEERING  GEAR) 

FOR     DOCKS     AND 

WAREHOUSES 


=      Makers :  = 

I  BEDFORD  ENGINEERING  COMPANY.   | 

=      Telegrams:  "CRANES.  BEDFORD."  Telephone  No.  33.       = 


(llli 
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LAURENCE  SCOTT  &  Q  F? 

TELADD.-COTHIC  NORWICH     o  NORIVICH  o    'PHOHENoil  I362&I363 


Established     1883. 


1889. 


1921. 


CONTINUOUS-CURRENT  MACHINERY  ONLY 
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ELECTRICALLY     OPERATED 

CAPSTANS  AND 


1 
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THE   LAMPS  WITH   THE    INDEMNITY. 

BRANCHES  .— 

BRISTOL 

MANCHESTER.                                 43,  St  Nicholas  Street  Mcmr^  act.  c  r^M  tvmc- 

K-o,,^  pi  „„i    ^„  T  I  «           n  u        .                    NEWCASTLE-ON-TYNE 

IVays   L^nambers,  lelegrams:   Uuchavwat.  no     /^          c 

n            c.      .  CO,   vjrey  otreet 

L/Ooper  otreet  t,  ,  rv    . 

-r  1                  r^     1  I  ircr>c  1  elegrams :   uuchavwat. 

1  elegrams  :  Uuchavwat.  Lllc,Uo. 

Telephone :  Central  4233.  31,  Victoria  Square. 

LIVERPOOL.  WOLVERHAMPTON.  HULL 

81,  Dale  Street.  The  B.T.T.  Electric  Lamp  &  Accessories  Co.,  T.  B.  Morley  &  Co.,  Ltd. 

Regent  Chambers,  Jameson  Street. 

BIRMINGHAM.  Lichfield  Street. 


DUTCH  is  HALF-WATTS  is 


SOLE    AGENTS    IN     ENGLAND    &    WALES 

FOR 

THE    (§^    LAMPS 

Motor  Lamps  SUNLITE         LAMPS  Half- Watts 

Carbon   Lamps  oP LL/IAL        LAJVlPo  Train  and  Tram   Lighting. 

THE  B.T.T.  ELECTRIC  LAMP  «& 
ACCESSORIES  CO. 

10,  Rangoon  Street,  Crutched  Friars 
LONDON,  E.C.3 

Telephone  (two  lines)  :  •  .  Telegrams  • 

Avenue  8768.  8769  Duchavwat,  Aid,  London 

NOTICE. 

Legal  action  will  be  taken  against  any  person 
or  persons  representing  themselves  to  be  directly 
or     indirectly    importing     CONDOR      LAMPS 

We  hold  the  largest  stocks  of  any  lamp  manufactory  in  the  United  Kingdom 


See  also  Adveriisement  in  the  "Electrical  Reviev 
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Colliery  Haulage  Gears  (Robert  Heath  &  Low  Moor  Co.) 

cfriven  by 
"  LANCASHIRE «      INDUCTION      MOTORS. 


The  Handling  of  Materials 
demands  ELECTRIC  MOTORS 
that" 

will  run  under  the  severest 
loading  conditions, 

often  in  positions  which  make 
inspection  difficult, 

but  where  continuitv  of  ol>eration 
is  essential 


We  make  them. 


HOME 
SALES  OFFICES; 

Belfast 

Birmingham 

Bristol 

Cardiff 

Dublin 

Glasgow 

London 

Neiticastle 

Trafford  Park 

Willesden 


Lancashire 


ASSOCIATED  WITH 


G  R  Y  P  T  O 


Head  Offices   (  L.  D.  &  M.  Co. 
and    Works:   [  Crypto  Co.  . 


Dynamo  6  Motor 


Electrical 


Trafford  Park, 
...  Willesden. 


EXPORT 
DEPARTMENT: 


28,  Victoria  St. 
LONDON,  S.W.I 


Cables: 
"  UM FORMER, 
London, 
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TELEPHONE 


1738 
CROYDON 


A  SELF  CONTAINED  ARRANGEMENT  OF  OUR  Si"  ■  33"  BENCH  LATHE, 
COUNTERSHAFTS,  2  OR  3  SPEEDS,  WCTH  OR  WITHOUT  SECONDARY 
SHAFTS,  FITTED  WITH  BALL-BEARINGS  THROUGHOUT,  PEDAL 
GEAR,  INTERLOCKING  AND  SELF  HOLDING  ATFACHMENTS 
INCLUDE     GRINDING,      SCREW  •  CUTT ING     AND    CHASING. 


TELEGRAMS 


V — 

VE  CO 
CROYDON 
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ROPEWAYS,  LI 

Eldon  street  House,  London,  E.C.2 


TD.J 


CONSTRUCTORS     OF 


AERIAL     ROPEWAYS 


\ 

_^ 

s 

---  B      In/     /  ^^ 

\ 

1     W  // 

6  w. 

\^ 

« 

«#«-     VT" 

yyV 

\ 

J 

«.£_   i>^.m<SS£s 

^.__...X 

CABLEWAYS  and  CABLE  CONVEYORS 

Telegrams:    ROPEWAYS,    LONDON.  Telephone:   "  1  2780  Central." 


Spanish  Office  : 

PLAZA  CIRCULAR  No.  3,  BILBAO,   SPAIN. 
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^^ireless  Can  Do  It 

Besides  the  well  known  uses  of  wireless  for  inter- 
national and  ship  traffic^  there  are  many  other  puf poses 
for  which  wireless  can  be  advantageously  employed, 
such  as: — 

Providing  efficient  and  rapid  communication  between  Headquarters 
and  the  outlying  districts  in  mines,  oilfields  and  plantations,  etc. 

Feeding  cables ; 

Bridging  land  lines  in  difficult  country  ; 

Shunting  traffic  from  overloaded  land  lines  or  cables  ; 

Linking  up  isolated  towns  in  new  countries  ; 

Linking  up  islands  ; 

Bridging  lakes  ; 

Communication  with  moving  trains,  etc. 

Tell  us  your  problem  and  we  shall  be  pleased  to 
submit  estimates  for  suitable  complete  wireless 
installations. 

C .  F.  ELWELK 

Cxaveri  House,Kin.gsNvay,LoiiclorL-2  • 

7^'^Jeph  one>  ./^effenV    /0O7  il^t&  Ccii'Jes:£/racJi  oenal^onc/on 

7eJejrams£/raed'oenf.Wes<c&!tLor2c/an  ^BWgSi  V^^ extern    Union    C'ode 


Designers    and     Manufacturers     of    Higfi    Power    Installations     on     the 
Continuous  Wave  System — Commercial  operation  guaranteed. 
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Safe  Crane  Control 

with 

Unskilled  Operators 


1 


Potentiometer  Control  ensures  perfect 
safety  with  the  least  skilled  operator. 


One  only  of  several  control  schemes 
for  hoist  motions  employed' with  Allenwest 
Drum  Controllers,  it  has  many  important 
features.  The  speed  is  always  proportional 
to  the  position  of  the  controller  handle,  what- 
ever the  load.  The  maximum  speed  is  fixed 
at  a  safe  value  and  complete  control  of  the 
load  is  ensured  when  lowering.  A  loaded 
hook  is  automatically  retarded  and  a  light 
hook  driven  down,  the  speed  in  both  cases 
being  at  its  maximum  safe  value.  Weston 
or  similar   brakes  are  unnecessary. 

Allenwest  Drum  Controllers  are  con- 
structed to  give  uninterrupted  service,  and 
there  is  a  design  for  every   requirement. 

Write  for   Leaflet   F  20/1. 


ALLEN   WEST 


&  CO.  LTD., 
BRIGHTON. 


Brunchfs:— 

inHinghaniy  Cardiff,  Qlasgoiv,  London,  Manchester, 

Neivmstle.  Sheffield. 


Sociv-i>^  d'Usinage  de  Matrriel  Electriquc. 
Botdoyne-sur- Seine. 


South  Africa  : — 
A  It  en  w  est- B  r  00k  hirst     (S.A.)     Ltd. 


ims 


I 
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Manufacturers  of 

Steam  Turbines, 
Turbo  Blowers, 
Turbo  Compressors, 
Turbo  Alternators  8 

D.C.  Generators, 
Turbo  Exhausters, 
Turbo  Pumps  8  Fans 
Geared  Turbines  for 

Milt  and    Factory 

Drives, 

Condensing  Plant, 
Reduction  Gearing. 


The  above  Illustration  shows  Four   10,000  KW.    Turbo-Alternators,  3300  volts 
supplied  to  the  Victorian  Railways  Power  Station,  Melbourne. 


C  A  PARSONS  &  C9 IJP 

Heaton  Workis 
NE\VCASTLE  ON  TYNE 

London  Office ;   56.  Victoria.  St ,  S.Wi. 
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HEENAN  PATENT  AIR  FILTERS 

for  Electric    Generators 
and  general  ventilation. 

DURABLE.  ECONOMICAL. 


CRANES,  GRABS  U  SKIPS 

For  handling  your  Coal,  Coke  and 
Ashes     rapidly    and     economically. 


For  particulars  appiv — 

HEENAN    &    FROUDE,    LTD. 
Worcester,     England 


'/^ 


^^ 


FANS  and 
SMALL   MOTORS 

For 

Every 

Purpose 


HOGAN     &     WARDROP, 

88   Golden   Lane, 

LONDON.     E.C.  1. 

PeleLSrams:  TRIBORD.  'Phone  London.  Telephone:  Central  6706 


^fe 


GRILLER-TOASTERS 


»» 


Specially  designed  for 
Hotels,  Restaurants, 
Kitchens  &iInstitutions. 

GOOD  DELIVERY. 


ELECTRIC  FIRES,  Ltd..  NORWICH. 
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AND 


ARMATURE  WIRES 

STRIPS   (Laminated 
and  Solid) 

COMPRESSED  STRANDS 
INSULATED 

WITH 

Cotton,  Silk  or  Enamel 


RUBBER  INSULATED  CABLES 
TELEPHONE  CABLES  L  CORDS 
FLEXIBLE  LIGHTING  CORDS 

BELL  WIRES 
HIGH  RESISTANCE  WIRES 

FUSE  WIRES 


COTTON  and  SILK 

SLEEVINGS 


LARGE  STOCKS  AVAILABLE 


THE  LONDON  ELECTRIC  WIRE  COMPANY  AND  SMITHS,  LTD., 


Telegrams:  "ELECTRIC,  LONDON." 


REDUCE     SUB-STATION     CHARGES 

BY    INSTALLING 

MERCURY    ARC    RECTIFIERS. 

THE   SIMPLEST   AND   MOST 

EFFICIENT    CONVERTER 

EXTANT. 

STATIONARY.       NOISELESS. 
VIBRATIONLESS. 

NEGLIGIBLE 

MAINTENANCE. 

PLANTS     IN     HAND     FOR 
MANY   IMPORTANT 
CORPORATIONS. 

Standard  Rectifiers  for  any  output. 
Pressures  up  to  1,500  Volts  DC. 

POWER-RECTIFIERS  LIMITED, 

TRAFALGAR    HOUSE, 
WATERLOO    PLACE,    LONDON. 


22.-,  kW  kVi  Volt  l!i-i.tifl(.T  lit  Biruiiughttm.      (MnmifucturcJ  by  liron-u,  liovL-ti  i  Co.l 
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PRESCOT 


ELECTRICAL  FITTINGS 

FOR 

CRANES  AND  RUNWAYS 


PLECTRICALLY    operated    cranes,  con- 
veyors,  runways  and  other  labour-saving 
plant    depend    for    their    utility    on    ireedom 
from   breakdown* 

The  electrical  circuit  is  not  the  least 
important   link  in  the   chain* 

Our  long  experience  in  the  manufacture 
of  plug  and  fuse  boxes,  overhead  tramway 
material,  current  collectors,  &c*,  enables  us 
to  ensure  you  the  reliability  which  accom- 
panies the  use  of  good  materials,  properly 
designed  lor  the  work  they  have  to  do* 


I     British  Insulated  &  Helsby  Cables     \ 

j  LIMITED,  j 

I               Cablemakers  and  Electrical  Engineers,  j 

I  PRESCOT, LANCS.  | 

limiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiii I iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiii iiiiiiiiiiiiiiiimmimiiiii iiiiiiiiiiiinrH 
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ere  is 


Natural   light,   no   matter  how   modern   may    be    the    factory    eoiistiucnon,    eanimi 

depended  upon  solely  for  Industrial  Illumination.    When  daylight  fails  correct  industrial 

illumination  must  be  available  if  "  Daylight  Efficiency"  is  to  be  maintained. 

The  unretouched  photographs  have  been  reproduced'  to  show   how   faithfully   Benjamin 

Industrial  Reflectors  maintain  "  Daylight  Efficiency." 

There  is  no  night  where  Benjamin  Reflectors  are  correctly  installed. 


Whether  for  Office  or  Factory,  good  lighting  is  an  investment,  not 
an  expense.  It  pays  big  dividends  in  relieving  eyestrain,  reducing 
fatigue,  checking  waste  and  preventing  accidents. 
Benjamin  Industrial  Reflectors  are  insuring  increased  production 
and  improved  morale  in  thousands  of  the  most  progressive  plants. 
Our  Illuminating  Engineers  will  be  pleased  to  advise  you — without 
obligation.     Send  for  "  Productive  Illumination  for  Factories." 

THE  BENJAMIN  ELECTRIC  LTD., 

Brantwood  Works       Tariff  Roatl      Tottenham  -  London,  N.17. 


INDUSTRIAL  lUl^UTUINATIOIV 


INDUSTKIAL 

I.KiHllNG 
l;(,)L'lPi\lli\T. 


■^HlH'WI.MJOW 
l.lGHTIiNO 
l-(JL'irAIEi\T. 
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Established 
1880. 


t 


works:— 

London  & 

Maidstone. 


BRITAIN'S     BEST 


t 


a[ 


la 


KNOWN    THE    WORLD    OVER 


JV\EDW^§     ELECTRIC     LIFT    GEAR. 


PASSENGER    LIFTS. 
GOODS  LIFTS. 

SERVICE  LIFTS. 


MOTOR-CAR  LIFTS. 
HOSPITAL  LIFTS. 
CRANES  &   HOISTS. 


WE  SPECIALISE  IN  RELIABLE  CONTROL  GEAR 
FOR  HIGH-SPEED  ELECTRIC  LIFTS,  FOR  BOTH 
DIRECT    AND    ALTERNATING    CURRENTS. 


^EDWAYg        PATENT       ELECTRIC       LOCKS 
SAFEST    AND     BEST. 


ARE 


LONDON    1   &   2,   BUCKLERSBURY.    E.C.4. 

""""'  'Phone.  City  4386. 


Manchester    131,  OXFORD    ROAD,  ALL   SAINTS. 

^fi"=  'Phone.    Central   4258. 


LIMITED. 


B    •? 
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The  demandis  still  stronq  for 


ROXAL 


I .    ^iip^' 


M 


EDISWAN  Lamps 

It  always  is  for  a  good  product,  when 
supported  by  keen  retailers  and  good 
advertising.  So  keep  your  stocks 
sufficient  and  continue  to  share  in  the 
eood  trade. 


Royal  "EDISWAN  "  Lamps 

for  Home,  Shop,  Office  and  Factory. 


Fully  Licenced   un^ler  Pate-it  .\'os.  234ggjog,  iogiSli3  nitd  others. 


The  Edison  Swan  Electric  Co.,  Ltd., 

PONDERS  END,   MIDDLESEX. 

Lo  :d,n  S/:o^i,r,oms: 

123,5  Queen  Victoria  Street,  E.C  4      71  Victoria  S'.reet,  S.W.I. 

BRANCHES    IN    ALL    LARGE   TOWNS. 
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1 

20-TON   ELECTBIC   WHARF   CRAXE. 

CRANES  OF  ALL  TYPES. 

QEORQE  RUSSELL  &  Co.,  Ltd. 


P 


ESTABLISHED 
1865. 


Contractors  to 
ADMIRALTY  & 
WAR     OFFICE. 


ALPHA    WORKS, 

MOTHERWELL. 


Telegrams  :  \\ 

{LSSELL,  MOTHERWELL.  \- 

Telephone :  :i 

No.  4,  MOTHERWELL.  !i 


1;  TUN  ELECTBIC  CAi\TILE\ER  CRANE  WITH  Llll  INCt  M  \i.NJ'  I 


TON    ELECTRIC    OVERHEAD    CEANK. 


xlviii 


The    Electncim 


December  30.   1921 


m 


% 


FOR  THE 
TRADE 
/WARK 
ON  EVERY 
LENCTHoF 
SIMPLEX 
CONDUIT 


WARNING :—  In  numerous 
.i  stances,  imported  and  inferior 
grades  of  conduit  are  being  sup- 
plied by  certain  v.n  crupulous 
vendors  against  requisitions  for 
Simplex  conduit.  It  should 
therefore  be  noted  that  the  sale 
of  other  makes  of  conduit  where 
"  S  mplex  ■'  is  specified,  is  illegal 
—judgment  to  this  effect  having 
been   given  in  the  Courts. 

PROTECTION  ;— To  effect  :, 
safeguard  for  vour  interests  in 
this  direction  every  length  of  gen- 
uine Simplex  conduit  will  now 
bear  a  reproduction  in  transfer 
for.Ti  of  the  Company's  trade  mark 
to  act  essjntially  as  a  guarantee 
of  or'gin. 

aUARANTEE  :— W  h  e  n  or- 
dering conduit,  therefore,  order 
Simplex  conduit  and  see  that 
every  length  hears  the  little  r.d 
label;  it 'is  YOUR  GUARAN- 
TEE that  the  conduit  supplied  is 
Simplex  conduit— conduit  that  is 
efficient  to  She  ut  lOst  limit  of 
efficiency. 

ADVANTAGE  S :— B  e  s  i  d  e  s 

its  guaranteeing  the  source  of 
origin,  the  label  also  indicates 
that  the  conduit  is  manufactur.rd 
from  only  the  highest  grade- 
steel,  and  that  each  length  is 
specially  inspected  and  tested 
for  smoothness  of  bore  and 
accuracy  of  internal  and  external 
diameters.  The  enamel  used  is 
elastic  and  tenacious,  of  the  high- 
est quality  and  possesses  insula 
ting  properties.  The  ti'reads  an- 
well  cut  AFTER  enamelling  and 
are  protected  by  cardboard  caps 
against  damage  during  delivery. 


SOLD  THROUGHOUT  THE 


ORGANISATION 


STOCKED    AT    U    BRANXHES    IN   THE    U.K. 
AND    OBTAINABLE   ALL  OVKR   THE    WORLD 


E,  SHOWELL  &  SONS,  Ltd. 

STIRCHLEY.    BIRMINGHAM. 


Cast 
Cable  Sockets. 

Suite  E74.    M.id3  in  all  Sizes. 

Tvpe  A.— Straight. 

".,      B.— Offset. 

,.      C— Right  angle. 

l:ti«lrs<ed    DinensiOBed  Skowcard  for  Drd 
ng  Office  use  supplied    free  on  >pplic&tic 

iitle  Agent  tor  the  Etedrical  Trade: — 

3.   Sta. 
London,    W.C 

:     Holho 


Automat  ic 
Motor  Starter 
with  Push 
Button  Control 


Automatic 
Control  Gear 
desi_!:,rned  and 
built  for  all 
classes  of 
machinery. 


Elliston,  Evans  &  Jackson,  Ltd., 

13,  CROSS   STREET,  FINSBURY,  E  C.2. 

* 

Telerhcnes:  I,O^D0.•^  WALL  215  k  730?.  Telegrams   "ELEVANJA  LC'NDON. 


Led     the      way     in     1899. 
Set    the     standard    to-day. 


Telephones,  Switchboards 
and  Apparatus. 

Write  for  parliculari  and  Catalogue. 

Sole  Atentlor  Scotland:  MALCOLM  BREINGAN.  57.  RobarUon  St.,  Glaagow 


BRITISH   L.  M.  ERICSSON   HANFG.  CO.,  LTD., 

«0,  LINCOLN'S  INN  FIELDS.  LONDON.  W.C.I. 
Factokt  :    BEESTON,  NOTXa 
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KALANITE 

I  NSltfL  ATI  NC      MATER  lAL 


KALANITE 

is    less   costly  than    Ebonite  or    Vul- 
canite, but  just  as  reliable. 


n 


It  is  non-hygroscopic,  takes  a  high 
polish,  is  tough  and  possesses  excep- 
tional insulating  properties,  great 
strength  and  durability. 

The  clean  and  accurate  mouldings, 
from  delicate  Instrument  parts  to 
heavy  Overhead  Insulators,  show  a 
fine  appreciation  of  detail  and  a  wide 
experience  in  the  specialised  manu- 
facture of  Electrical  Insulating 
Material. 

Kalanite  can  be  moulded  into  prac- 
tically any  shape  or  form  or  supplied 
in  sheet  for  drilling  and  turning,  etc. 

Ask  our  representative  to  call  with  a 
few  samples,  or  send  for  our  illu-- 
trated  Catalogue. 
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IN  accordance  with  established  practice 
all  our  power  transformers  are  sub- 
jected to  the  following  tests  in  order 
to  ensure  their  being  electrically  and 
mechanically  sound  in  every  respect,  and 
also  to  make  certain  that  they  meet  the 
guaranteed  performance. 

(I)  Ratio  ;  (2)  Copper  Loss  ;  (3)  Im- 
PEDAN'CE  ;   (4)  Insulation  Resistance  ; 

(5)  Iron  Loss  ;  (6)  Magnetising  Cur- 
rent ;    (7)  Pressure  Tests  {a)   Rash  : 

(6)  Overpotential ;  (8)  Heat  Run — if 
specially   required  in   exceptional   cases. 

T<ote  :  A  polarity  test  is  not  carried  out 
as  all  our  transformers*  coils  are  always 
wound  in  the  same  direction,  viz.  clock- 
wise. If  the  coils  were  wTongly  con- 
nected up  or  assembled,  such  defects 
would  become  manifest  when  making 
the  ratio  test. 

The  above  tests,  with  the  exception  of 
No.  8.  are  briefly  described  and  illustrated 
for  three  phase  transformers  in  the  follow- 
ing notes,  The  procedure  is  generally 
identical  for  single  phase  transformers. 
As  there  are  several  alternative  methods 
of  carn,-ing  out  heat  runs,  test  No.  8  will 
form  the  subject  of  a  separate  memor- 
andum. 

I.     Raiw  Test.     The    diagram    of    con- 
nections for  this  test  is 
shown   in   figure    I ,   which  illustrates   a 
star  'star  connected  transformer  ready  for 


test.  The  test  is  usually  made  with  the 
transformer  out  of  its  tank  and  in  air,  in 
order  to  facilitate  access  to  the  various 
tappings,  and  the  method  used  is  known 
as  the  ratiometer  method.  The  ratio- 
meter  itself  consists  of  a  single  phase, 
double  wound  transformer,  having  a  con- 
stant primary'  winding  and  a  variable 
secondary,  the  pressure  variation  being 
effected  through  the  intermediary-  of 
adjusting  tappings  and  two  dial  switches. 
A  certain  number  of  the  secondary 
tappings  are  arranged  to  give  fine  regula- 
tion, and  the  remainder,  coarse  regulation. 
In  carr>ing  out  the  test  the  H.T.  winding 
of  the  transformer  under  test  is  connected 
in  opposition  to  the  primary-  winding  of 
the  ratiometer,  while  the  L.T.  winding  of 
the  transformer  is  connected  to  the  two 
free  terminals  of  the  dial  switches  through . 
an  ammeter.  A  single  phase  pressure. 
not  exceeding  2.000  volts,  is  applied 
across  the  primary  winding  of  the  ratio- 
meter. and  the  two 


I,      I 


dial  switches  are 
adjusted  until  the 
ammeter  registers 
zero.  This  means 
that  the  pressure 
across  i\e  LJT.. 
winding  of  the 
transformer  under 
test  is  equal  to  the 
pressure  across  the 
effective  part  of  the 
secondar>'  winding 
of  the  ratiometer, 
i.e.„thatpartof  the 
winding  between 
the  two  dial  switch 
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e  the  motor  car  permitted  the  Engrlish  town-dweller  to 
cover  England,  the  Engl.sh  rural  village  has  been  steadi  y 
ng  to  lie  again. 

the  hope  of  all  love  s  of  the  English  countryside  that 
ress  and  improvement  may  come  to  these  thousands  of 
side  beauty  spots  without  destroying  their  characteristic 

two  views  illustrate  Botley,  a  typical  Hampshire  village, 
h  has  been  going  in  for  one  of  the  amenities  of  civ.lisation 
is  most  missed  in  the  country,  the  electric  light.  Seven 
;  most  enterprising  shops  with  the  bouses  attached  have 
t  installe  1,  using 

J.  &  P.   Wiring   System 

e  cheapest)  lends  itself  to  either 
;  and  decoration  without  damagre 

ut  by  Messrs.  ROXBURGH  & 

:rip.ive  of  the  System— may  we 


ch  (in  addition  to  be 
ancient  or  modern  architectm 
or  cb.rusion. 

The  work  has   been  carried 
SCIVIER,  of  Botley. 
We  have  a  Bocklet  fuUy  de: 
send  y^u  a  copy  ? 


Johnson    &   Phillips,    Ld. 

Charlton,      LONDON,      S.E.7 

Cily  Office  4'  Stores:  12,  Union  Cotirf,  Old  Broad  St.,  E.C.2 

Branches  at  BIRMIXOHAM,  BRISTOL.CAnDlFF, GLASGOW, 

LIVERPOOL.       3IANCBESTER.       NEWCASTLE-Oy-TYNE, 

PORTSMOUTH  and  SYDXET  (.V.S.IT.). 
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hateVer  you  need  in  the  of/ice  or  home, 
O    ssentially  first  comes  the  need  of  a  'phone; 
H    uggest  to  yourself  the  saving  of  time — 
"T   ime  is  but  money,  and  saving's  no  crime  ! 
n    nquire  of  your  friends  the  advantages  found, 
tT  ememhering  our  products  are  World=renoWned. 
WM    oW  seek  our  advice.  Which  is  offered  you  free- 


WHICH   ME\NS 


QUALITY 


Send   us  your  problems. 


Belfast. 


Western  Electric  Company  Limtted 

62,   Finsbury    Pavement,  E.G.  2. 
Works  :    North  Woolwich,  E.16,  and  Bexley  Heath. 

HRA.NCll    OFFICES: 

Birmingham.  Cardiff.  Glasgow. 

Manchester.  Newcastle. 


Leeds. 
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We  Specialise  in 


PNEUMATIC  CONVEYORS 


FOR 


COAL,  ORE,  Etc 


= 


TtiOo  Intake  "Plants  recently  installed  for  discharging  ORE   at  a   large 
Chemical    Works,   situated  on   a   tidal   riVer. 

MANY  PLANTS  in  COURSE  of  CONSTRUCTION 


OUR    EXPERIENCE    IS   AT    YOUR    DISPOSAL. 


ROBERT    BOBY,    LTD. 

(Associated  With  Vickers  Limited.) 

BURY -ST. -EDMUNDS,    Suffolk.    England. 

London    Office:     63,    QUEEN    VICTORIA    STREET,    E.C.4.  ,= 
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REYROLLE 


ARMOURED  SWITCHGEAR 

OF    ROBUST    CONSTRUCTION 

For  Fiery  or  Non-Fiery  Mines, 
Surface  Equipment  &  Factories. 

DRAWOUT   TYPE,   3-phase,   680  v.   or  3,300  v. 


•^v 


Prompt  Deliveries  of  Standard  Panels, 

SEND  ENQUIRIES. 


A.  REYROLLE  \.V: 

HEBBURN-ON-TYNE. 
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IltittOtt     Motors 

for  driving  all  classes  of 

Transporting  &  Conveying  Plant 


^Slu_ 


~s-^' 


Two  75  h.p.  "TJJtffon"  Steelworks  Motors 
driving    live     roller    gear    of     cogging    mill. 


The  above  illustration  shows  part  of  a 
large  steelworks  on  the  North- East  Coast. 
The  whole  of  the  handling  of  the 
plates  in  this  mill  is  effected  by  machinery 
driven   by  "  Witton  "    Steelworks   Motors. 


THE  GENERAL  ELECTRIC  CO.,  LTD., 

Head    Office    -    MAGNET    HOUSE,    KINGSWAY,    LONDON,  W.C  2. 

f  WITTON  WORKS,   BIRMINGHAM. 
Engineering  Works  ^  praser  &  Chalmers  Engineering  Works,  Eriih,  Kent. 

Branches  throughout  the  United   Kingdom  and  in   all  the  principal   Markets  of  the  World. 
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WITTON-KRAMER 


ELECTRIC 

LIFTING    MAGNETS 


Circular    Magnets    troin    S   in.  to  66  in. 

dianictL-r.  for  liantlling  scrap  metal,  pig 
iron,  swarf  turnings  and  any  loos;  magnetic 
mater  a!  in  bull<.  .Also  for  ball  breaking 
plants, 

Horse-Shoe  Magnets  of  all  sizes  for 
liandling  tails,  biUcis,  girders,  ingots,  etc.,  etc. 

Rectangular  Magnets  for  handling  sheets, 

plates,  ttc. 

Special  m  ignetic  equipments  for  steel  works. 

Magnetic  separators  for  extracting  magnetic 
substances   from    coal,  tobacco,    foods,   etc. 

ASK     rOR     LISr    W.K.44. 


WITTON-KRAMER 

ELECTRIC  SPUR  GEARED  WINCHES. 


I'rom  I  to  50 
H.P.  capacity. 
Also  electric 
worm  -  geared 
winches,  fric- 
tion hoists, 
capstans  and 
special  hoisting 
macliinery. 

ASK     FOR 
LIST    W.K.43. 

WITTON-KRAMER 

MONORAIL    ELECTRIC    HOISTS     AND 
TRANSPORTERS. 

Krom  2  cwis.  up  to  5  tons  capacity  for  floor 

or  cage  control,  suspension,  hand  or  ekciric 

power  travel. 

ASK     FOR     LIST    W.K.43. 

WITTON-KRAMER    ELECTRIC     TOOL    AND     HOIST     WORKS 


Spe c ia  I i St s 
in  complete 
p-werninwav 
installations. 


(I'kUl'KlKTOR.S 

WIFTON 

LOXD(J.\  OKFICE 


Tilt  GliNKR.M,   KM-XTRIC  CO    l.TD.) 

BIRMINGHAM 

MAGNET  HOfSl-:,  Kl  ,\GS\V.A  V,  LONDON,  \V,C, 
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ROBINS   SYSTEM) 


Fraser  &  Chalmers  Engineering  Works 
combined  with 

Robins      Conveying      Belt      Company 

have  the  most  extensive  experience  in  Materials  Handling 
Plants,  including  the  design  and  construction  of  schemes 
incorporating  ;— 

BELT   CONVEYORS 

GRAVITY  BUCKET  CONVEYORS  &  ELEVATORS 

GRABS  &  TRANSPORTERS 

PORTABLE   BELT   CONVEYORS   &   STACKERS 

HOISTS,  TRIPPERS,  TIPPLERS 

and    complete    equipment    for    handling 

COALS,     ORES,    SAND,    BOXES,    PACKAGES,    Etc. 


lUustralions    nnd    operatini;    results    are    available    for    the     inspection    of 
[irospeclive    clients,    of    plants    installed     in     practically     every     industry. 

Enquiries  invited  ofanv  proposition  for  IHateriats  Handling-  Plant. 


FRASER  &.CHAIMERS  ENGINEERING. WORKS 


PROPRIETORS 


ERITH.KENT 


T^^— -^^r  THE    GENERAL    ELECTRIC    CO  .  LTD 

1 


LONDON   OFFICE 
MAGNET    HOUSE,    KINGSWAY,   W.C.2. 


AssociateJ    with 


ROBINS  CONVEYING  BELT  Co.  of  U.S.A. 
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Generally    speaking, 

ALL  MOTORS  NEED  A  LITTLE  HELP 


at  starting  ; 


•'XOXrAREIL" 


Tin    SOME   OF  TllKSE  •'HELPS." 


MADE   BY: 


C.  FRANKLIN  TUBES, 

Carlton    Mills,    LEEDS. 


No.  3 

A 


Building  up  the  Materials. 

ND  now — after  the  careful  planning  of  the  design,  after  that 
wise  discrimination  in  the  selection  of  materials — there  is 
for  the  Craftsman  the  joy  of  creating,  of  making  into 
tangible  form  the  design  of  his  mind.  In  the  creation  and 
assembling  of  component  parts,  (he  Craftsman  builis  to  endure — 
for  the  endurance  of  the  finished  product  is  the  best  evidence 
of  true  Craftsmanship. 

Thus  it  is  with  the  Craftsmen  in  Sh  ps;  just  as  in  planning  the 
design,  just  as  in  selecting  the  materials,  so  in  the  shaping  of 
those  materials,  in  the  building  up  each  unit  and  the  careful 
construction  of  the  whole,  there  is  the  same  diligent  care  that  the 
ship   prove  worthy  of  the   txpe:ience  and  ideals  built  into  her. 

*  *  *  • 

And  S3  with  the  "Craftsmen  in  Switches"  whose  product — the 
"  Crabtree  " — proves  in  its  daily  service  the  forethought  exercised 
in  its  design,  the  unceasing  vigilance  in  the  selection  of  materials, 
and  the  scrupulous  accuracy  in  its  construction.  It  is  that  which 
makes  the  "Crabtree''  Switch  a  thing  apart— a  Switch  which 
cculd  only  have  been  f.shioned  by 

"Craftsmen  in  Switches." 
J.A.CRABTREE8C2UP 

P-JSH.4U.  StROH' 
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A  Point  worth  noting: 

J® 


HIGGS(hB)BRgS 


Short  Circuiting   and    Brush  Lifting  Device. 

(PATENT   No.   13-2362,. 


All  our  wound  rotor  machines  are  fitted  with  this  device  ; 
the  slip  rings  are  in  the  vertical  plane,  which  simplifies  the 
construction  considerably ;  it  is  thereby  possible  to  short 
circuit  the  rotor  winding',  and  lift  the  brushes  by  means 
of  motion  rods  in  the  same  plane. 


Manufacturers  of 
Motors  and  dynamos. 


HEAD    OFFICE    AND    WORKS:- 

SAND     PITS,     BIRMINGHAM. 
CENTRAL    1648  HIGBBO,    B'HAM. 


LONDON     BRANCH :- 

265,     STRAND,     W.C.  2 

CITY     5956 


MANCHESTER    BRANCH; 

3,     YORK     STREET. 


CITY   3713 


Donlok  Patent  Combined  Switch  sWall  Plug 


The    Socket    consists   of    a   watertight    cast-iron    box 
containing    the   necessary   tubular  sockets — 
one  for  each  pole  and  one  tor  the  earth  con- 
nection,  and    a   quick    break    switch    having 
a  DOUBLE    BREAK   ON    EACH    POLE. 
The    Plug    consists   of    a   metal   body   fitted    with   an 
ebonite  interior  having  one  pin  for  each  pole 
and     an     extra    earth    pin    and    the    key    to 
operate    the    switch.     The   earth    connection 
is  made  before  the  current  can  be  switched 
on  and  the  earth   connection  is  broken   after 
the  current  is  cut  off 
The    Socket   cannot    be    "alive"    unless   the    Plug   is 
in  and  the   key  turned   to  the  "on"  position,  and   the 
Plug  cannot  be  withdrawn  unless  the  socket  is  "dead." 
The   cord  grip   is  made   to  take  large  cab  tyre  flex. 
Complies    with    Home    Office    Rules    for    the    use    of 
Electricity  in  non-textile  factories. 
Made  in  5  and   15  amps,  sizes,  double  and  triple  pole. 
WATERTIGHT    and    FOOLPROOF. 


SOLE   MAKERS 
ASD  PATENTEES- 


DONOVAN  e  COMPANY 

47,     Cornwall     Street.     BIRMINGHAM 
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EVERETT  EDGCUMBE 


"rNKWELL" 

GRAPHIC 
NSTRUMENTS 

s„,,,,li,d  to    ,cco,,l 
CURRENT 
PRKSSURE 
WATTS 
FREQUENCY 
POWER-FACTOR 
SPEED 

Greater    Efficiency. 


REDUCED  PRICES  NOW 
IN  OPERATION. 


"SUPER  SCALE" 

AMMETERS. 
AND   VOLTMETERS 

The    Uast    Word 

in 

Instrument 

Design. 

Particalars   blilh   Catalogue 
■Sheet  9103 


'PHHNF  Victoria   3020. 
rnunc  Kingsbury   45. 


FLEXIBLE    SHAFT 
COUPLINGS. 


ELECTRO   METALS  L'A 

(Dept.  3), 

56,  KINGS  WAY,  W.C.  2. 
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MISCELLANEOUS    ADVERTISEMENTS. 


Is.  3d.  per  line.single  column 


,3s.) 


CONTRACTS   OPEN. 
LEGAL  NOTICES- 
PARTNERSHIPS. 
AGENCIES 


Phoni : 
atj  9851  (5  lines). 


IS   per  line,  single  column. 

APPOINTMENTS     VACANT    AND     WANTED. 
SALES    BY    AUCTION.  PATENTS. 

PLANT    AND   MACHINERY    FOR    SALE   AND  WANTED. 
PREMISES    FOR    SALE.   TO   LET   AND   WANTED. 
SITUATIONS    VACANT.  MISCELLANEOUS. 


age 


rds  to  a  line,  and  muit  be  prepaid.     Replies  to  Advert 


12s  per  inch,  single  column 


per  line,  single  column 

SITUATIONS  WANTED 
be  addressed 


by    post   6d.    must    be   added  for  postage. 


'ELECXniCIAN"  ADVEBTISEMENT    DEPARTMENT, 

8  Bouverie  Street,  Fleet  Street,   i-oodon,  E.C.4. 


TENDERS    INVITED. 


TELEPHONE    APPARATUS    AND    PARTS. 
SCHEDULE  544- 


THE    COMMONWEALTH    OF    AUSTRALIA    invites 
TENDERS    for    above,    returnable    in    Australia    by    15th    FEB- 
RUARY, 19-2'2. 

Al30   30   TONS    APPROX.    WHEATSTONE   TAPE   PAPER   WHITE. 
Tenders  invited  up  to  ]4th  FEBRUARY,  1922,  for  Supply  and  DeliveiT 
in  Australia  as  per  Schedule  V.3. 
For  Tender  Forms  and  all  particulars  apply 

SUPPLY  OFFICER, 

Australia  House,  Strand, 

London.  W.C.2. 

/^OUNTY  BOROUGH  OF  EAST  HAM. 

EXTENSION  OF  GENERATING  PI,ANT. 


■  TENDERS    are    invited    for    the    SUPPLY    and    DELIVERY    of    the 
following  : — 

EXTENSION  No.   4  SECTION   "  A  "   CONVERTING   PLANT. 
1.  1  500  kW  Converter,  either  Rotary  or  Motor  Type,  for  converting 
3-phase  50  period  6  600  V  to  D.C.  480-500  V. 

EXTENSION   No.   4  S.   SECTION   "  A." 
The  necessary  E.H.T.  and  Low  Tension  Switch  Gear  and  Connections 
for  the  above. 
Specifications   and   conditions  may  be   obtained   on  application   to   the 
Engineer  and  Manager,  Mr.   W.   C.   Ullmann,   Nelson-street,  East  Ham, 
E.6. 

Sealed  tenders,  endorsed  "  Tenders  for  Extension  of  Generating 
Plant,"  to  be  delivered  addressed  to  his  Worship  the  Mayor,  Town  Hall, 
East  Ham,  E.6,  not  later  than  12  o'clock  noon  of  Thursday,  Jan.  12th, 
1922. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  any 
tender. 

By  Order 
C.  EUSTACE  WILSON,  Town  Clerk. 
Town  Hall.  East  Ham,  E.6. 
Dec.  16th,  1921. 


c 


ITY     OF     LEEDS. 


ELECTRICITY  DEPARTMENT. 


ALTERNATING    CURRENT    SINGLE    PHASE    WATTMETERS. 

TENDERS  are  invited  for  the  SUPPLY  of  SINGLE  PHASE  WATT- 
METERS required  during  the  year  ending  Slst  December,  1922,  the 
minimum  number  to  be  called  for  being  2  000., 

Conditions  of  Contract  and  Forms  of  Tender  may  be  obtained  from 
the  undersigned. 

Tenders  are  to  reach  Sir  Robert  E.  Fox,  Town  Clerk,  26,  Great 
George  Street,  Leeds,  on  or  before  the  12th  January,  1922.  at  10  a.m., 
in   sealed   envelopes    endorsed    "  Electricity — Tender   for   Meters." 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  any 
of   the  Tenders   sent  in. 

C.    NELSON   HEFFORD. 


Electr 


:ity  Department, 
Whitehall  Road,  Leeds. 
19th  December.  1921. 


Mana 


FOR    SALE. 

MOTOR,  40  h.p.,  3-[)hase,  -50  periods,  400  volts,  G.E.C., 
slip-ring  type,  speed  580  r.p.m.,  slide  rails  and  pulley  13Jin.  by 
lOsin. ;  good  running  condition;  oil  immersed  switch  (triple  pole),  rotor 
starting  resistance  (wall  mounting). — Gatley  &  Co.,  Electrical  Engineers, 
Tormorden,  Yorkshire. 

BOOKS  FOR  SALE.— Theory  of  Electric  Cables  and 
Networks.  By  Alex.  Russell.  2nd  edition.  Published  at  24s. 
net.  The  Propagation  of  Electric  Currents.  By  J.  A.  Fleming.  3rd 
edition;  21s.  net.  The  Electric  Furnace.  By  J.  N.  Pringle;  32s.  net. 
Wireless  Telegraphy.  By  B.  Leggett;  30s.  net.  All  in  perfect  condi- 
tion. Take  half  price. — Box  J.  T.  U.,  Electrician  Offices,  8,  Bouverie- 
street,  London,  E.G. 4. 

I?  OR   SALE. 


PARTICULARS  AND  VALUABLE  STATISTICS,  relating  to  over 
1  600  British  Colonial  and  Foreign  Electricity  Supply  Undertakings  are 
given  in  the  1921  Edition  of  the  "  Electrician  "  Tables'.  Bound  in  limp 
oloth.  price  lOs  net.  by  post  10s.  9d. — Benn  Brothers,  Ltd.,  8,  Bouverie- 
street.  London.  E.C.  4 

I?OR   SALE. 


OFFICES  without  a  copy  of  the  "  Electrician  "  Electrical  Trades' 
Dte-ectory  for  1921  are  without  the  only  publication  that  contains  a  com. 
plete  Trades'  Directory  of  the  Electrical  Industry.  1.400  pages.  50.000 
entries.  Price  2Ss.  net.  Postage  (inland)  Is. — Benn  Brothers.  Ltd. 
S.  Bouverie-street    London,  E.C.  4. 


SITUATIONS    VACANT. 


WANTED,  GENERAL  REPRESENTATIVE  for 
important  patented  electric  invention:  only  first-clasa  firms  or 
manufacturers  apply. — Addjpss,  Delft  Electric  Inst4ll4tion  Co., 
Holland. 

ASSISTANT  TELEGRAPH  ENGINEER  REQUIRED 
by  the  Government  of  British  Guiana  for  three  years'  service  in 
the  Posts  and  Telegraphs  Department  with  prospect  of  extension. 
Salary.  £450  per  anmim.  rising  by  annual  increments  of  £25  to  £500 
per  annum,  payable  locally  in  dollars  at  a  fixed  rate  of  4s.  2d.  to  the 
dollar.  Free  passages.  Quarters  not  provided.  Candidates,  age  25-35, 
preferably  single,  must  have  had  a  good  technical  education,  be 
thoroughly  qualified  Telegraph  and  Telephone  Engineers,  and  possess 
a  practical  knowledge  of  Wireless  Telegraphy  and  Telephony. — Apply  at 
once,  in  writing,  giving  age  and  brief  details  of  experience  to  the  Crown 
Agents  for  the  Colonies,  4,  Millbank,  London.  S.W.  1,  quoting 
M'B.G.  11  254. 


WANTED. 


TO    MANUFACTUEERS.    FACTORS,    AND    AGENTS. 

ELECTRICAL  CONTRACTORS  about  to  Open  Exteu- 
sive  Showrooms  in  main  West  End  thoroughfare,  will  be  glad  to 
receive  CATALOGUES  and  PRICES  of  all  kinds  of  Labour-Saving 
Devices  and  Lighting  Fittings.  Also  suggestions  for  Co-Operative 
Exhibitions. — Write  to  Troughton  &  Young,  Park  Mansions  Arcade, 
Knightsbridge,  S.W.   1. 


APPOINTMENT    VACANT. 


CITY    OF    BRADFORD. 


*ECHNIC.A.L    COLLEGE. 


LECTURESHIP 


APPLICATIONS       are      INVITED       for      a 
ELECTRICAL  ENGINEERING  in  the  College. 

A  salary  up  to  £550  per  annum  will  be  paid  to  a  candidate  of  suitable 
qualifications  and  experience-  Candidates  must  possess  a  first-class 
Honours  degree  or  its  equivalent,  and  have  special  qualifications  in 
High  Frequency,  High  Tension,  and  Thermionic  Work. 

Full   particulars   of   the   appointment.'  and   forms   of   application,   may 
be  obtained  from  the  Principal  of  the  College. 
Applications  to  be  returned  so  as  to  reach  me  as  soon  as  possible. 

N.    L.   FLEMING,   Town   Clerk. 
Town   Hall,   Bradford. 

21st   December,   1921, 
F    2 


MISCELLANEOUS. 


OUR  BOOK  DEPARTMENT  can  supply  your  needs  in 
lECHNICAL  BOOKS  and  places  its  services  at  your  disposal, 
oend  lull  information  of  your  requirements  to  Manager,  Book  Depart- 
iient.  Benn  Bros..  Ltd..  8.  Bouverie-street.  London.  E.C.  4. 


AGENTS    WANTED. 

AGENTS  and  TRAVELLERS  WANTED,  to  Solicit 
Subscriptions  and  Orders  for  Benn  Brothers'  publications  and 
Scientific  and  Technical  Books.  Liberal  commission  and  hpnu.s.  _  Excel- 
lent opportunity  for  smart  men  to  make  useful  additions  to  their  income. 
—  Write  for  particulars  to  Circulation  ^•^N«OER.  Benn  Brothers,  Ltd., 
8.   Bouvene-street,  London,  E.C.  4. 
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NOTICE 
TO    READERS    ABROAD. 

The  following  agents  are  authorised  to  receive 
subscriptions  for  this  Journal  from  readers 
desirous  of  having  it  delivered  to  them  regularly, 
and  all  orders  should  be  accompanied  by  remit- 
tances at  the  following  rates  : — 

6  months.  £1  7s.  12  months.  £2  14s. 

AUSTRALIA.  Gordon  and  Gotch,  Ltd..  Adelaide.  Brisbane. 
Melbourne.  Perth.  Sydney  ;  G.  JervisManton, 
430.  Little  Collins  Street.  Melbourne  ;  The 
Commonwealth  Magazine  A?ency.  317.  Collins 
Street.  Melbourne  ;  The  fait  Book  Co..  90, 
William  Street.  Melbourne. 

ARGENTINE.  AgenceGenerale  deLibrairie.  l57I.Calle  Riva- 
davia,  Buenos  Aires. 

BELGIUM.  Agence  Dechenne,  20.  Rue  du  Persil.  Brussels  : 

British  Chamber  of  Commerce  in  Belgium 
(Inc.),  2.  Rue  de  la  Bourse.  Brussels  ;  W.  H. 
Smith  &  Son,  78-80.  Rue  du  Marche-aux- 
Herbes,  Brussels. 

CANARY  IS.  Pedro  Toron  Garcia.  Buenos  Aires.  9,  Las 
Palmas. 

CUBA.  Universal  Trading  Co..  Habana. 

CYPRUS.  George  Sons  &  Co..  P.O.  Box  No.  6.  Nicosia. 

DENMARK.  B.T's  Boghandel.  Raadhuspladsen  55.  Copen- 

hagen. 

EGYPT.  Agence    Generate    Egyptienne     de    Librairie, 

42.  Place  de  I'Opera.  Cairo. 

FED.    MALAY      L.  H.  Hoh  &  Co..  Kuala  Lumpur.  Seiangor. 
STATES. 

FRANCE.  Messageries    Hachette,    111,     Rue    Reaumur. 

Paris  ;  Brentano's,  37.  Avenue  de  I'Opera. 
Paris  :  W.  H.  Smith  &  Son,  248,  Rue  de 
Rivoli.  Paris. 

GERMANY.  Technische   Verlagsanstalt   G.M.B.H.,   Leip- 

zigerstrasse,  101-2.  Berlin  W.8. 

HOLLAND.  Firma  voorheen  H.  W.  Dusault.  25a.  Boters- 

loot.  Rotterdam  ;  Jacs  G.  Robbers,  Singel 
151-153,  Amsterdam;  Templeton  &  Co., 
Ltd..  55.  Heerengracht,  Amsterdam. 

ITALY.  Messaggerie     Italiane     di    Giornali,     16     via 

Milazzo.  Bologna. 

JAPAN.  Maruzen  Co..  Ltd..   11-16.  Nihonbashi  Tori- 

Sanchome.  Tokyo;  T.  Minami  &  Sons.  19. 
Sakurada-Kubocho,  Shiba,  Tokyo. 

NEW  ZEALAND.  Richard  Hill,  Matlock  House,  Devonport, 
Auckland;  Cordon  &  Gotch.  Ltd..  Christ- 
church,  Dunedin.  Wellington  and  Auckland. 

NORWAY.  Narvesens    Kioskkompani,   Stortingsgaten   2. 

Christiania. 

PARAGUAY.         Federico  G.  Plate.  386.  Calle  Palma.  Asuncion. 

SPAIN.  Sociedad  General    Espanola    de    Libreria.    21 

Calle  de  Ferraz.  Madrid  ;  E.  Bendir,  Rambla 
de  Estudios,  6  Barcelona  ;  Nuevas  Industries 
Reunidas  Co..  Ltd..  Pollcarpo  Sanz,  56-1  izq, 
Vigo  :  J.  Iguaz  Agucrri.  28  Gran  Via.  Bilbao  ; 
La  Librairie  Francaise.  8  &  10,  Rambla  del 
Centro,  Barcelona. 

SWEDEN.  Svenska     Pressbyran.     Drottninggatan.     30, 

Stockholm:  Alfred  Palson.  Malmagtan  16. 
Malmo;  Allmanna.  Tidnings-Kontoret  Aktie- 
bolag.  Custaf  Adolts  Torq.  Stockholm. 

SWITZERLAND.Agence  Naville.  5-7,  Rue  Levircr.  Geneva  : 
A.  G.  Azed  S.A.,  62.  Rue  de  Dornach.  Basle  : 
F.  Zahn,  1 1,  Maulbeerstrasse,  Berne 

U.S.  AMERICA.  The  Moore-Cottrell  Subscription  Agencies 
North  Cohocton.  New  York  ;  St.  Paul  Book 
&  Stationery  Co..  55-9.  East  Sixth  Street,  St 
Paul.  Minn.  ;  F.  W.  Faxon  Co.,  83,  Francis 
Street,  Boston  17,  Mass.;  The  Franklin 
Square  Agency,  Fr.inklin  Square,  New  York  ; 
Crowley,  P.O.  Station  T..  New  York  City: 
The  J.  V.  O'Harc  Subscription  Agency.  224 
R  Street  Northeast.   Washington  D.C. 


For  those  associated  in  any  way  with  the  Elec- 
trical Industry  the  most   reliable    medium  is 

THE   "ELECTRICIAN" 

Electrical    Trades'   Directory 
and     Handbook    for     192L 

Price  25/-  net.     -    -     Postage  i/-  extra. 

BENN   BROTHERS  LIMITED,  8,  BOUVERIE  ST.,  E.C.4 


PEEBLES 


Electrical 
Machinery 


BRUCE    PEEBLES  &  CO.,  LTD.. 

Engineers. 
EDINBURGH 


W.   p.  THOMPSON    &   CO., 

12,    CHURCH    STREET,    LIVERPOOI. 

Chartered  Patent  Agents. 


A  New=Year  Proposition 

WIRES,    CABLES, 
FLEXIBLES. 

I  am  offering  High  Grade  V.I. R. 
Cables,  a  very  attractive  proposi= 
tion,  at    Lowest   Market   Prices. 

As  late  Managing  Director  of  Simplex 
Conduits,  Ltd.,  I  have  had  23  years 
experience  of  the  Cable  position,  and 
am  convinced  that  I  can  do  better  for 
you  than  you  are  doing  elsewhere,  and 
can  place  you  in  a  position  to  secure 
business  for  1922.  You  cin  install 
Waterhouse  Cables  with  absolute  con- 
fidence anywhere. 

Trice  List  and  Samples  on  application. 

L.  M.  Waterhouse  Electric  Co., 

19,  Rathbone  Place.   W. 

•l\.leplu;no Museum  5261. 
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I  he  Electric  Fire 
that  brings  YOU 
Business. 


Ki'toils  at 


It  would  be  impossible  to  find  any 
accessory  that  brings  a  quicker  turn- 
over than 

"  Meta  "    Electric 
Copper  Bowl   Fire 

Manufactured  under  Pat:-nt  Nos.  1;k.W2  ^  12614i. 

The  popularity  of  the  1921  Model  was 
enormous — that  of  the  1922  improved 
Model  here  illustrated  will  be  even 
greater.  Handsome  in  appearance, 
well  made,  cheap  in  price  and  cheap 
in  consumption,  it  is  just  the  Fire  the 
Public  wants.  Order  your  stocks 
NOW  to  ensure  early  delivery. 

Liberal  Trade 
Discount. 


Chartirhouii 


MANCHESTER  :    13,  Chapel  Street,  Salford 
'Phone :    City  3940 
■    'Grams:  '* Flask" 

LIVERPOOL      -    57,  Paradise  Street 
'Phone:  Royal  .'*o6 


Pattern  es  lUustra'ed.    Consumption  '5  k  w 


Biu-nishcd  copper  bowl  flre  on 
wrorgljt  irou  stand.  Guaranteed 
Electrically  for  12  months;  nlso 
made  in  two  larger  sizes — 'To  k  w. 
and  1  k.w.  Any  Vollage  froai 
100  to  250. 


ELECTRICALENGINEERING  &L 

i;*,„„„„,.  Meta  House. Corporation  S^ 
tssiaaanmiKi  I  r\  v/\  I  INC  M  A M  V«^/«'w/v»;/*»'. 


J,  Ditlwyrt  Street 
Phone:  Cent.  206 
Grams :  "  Fiask" 

NEWCASTLE      -  2,  St.  John  street 
'  Phone :  Cent.  822 
ms:  "Flask" 


W.  J.  JENKINS  &  G°  L" 

CONVEYING    AND    ELEVATING 
SPECIALISTS, 

ELEVATORS 

AKD 

CONVEYORS 

FOR   ALL 

PURPOSES. 


TELEGRAMS:    JENKINS  EETFOED. 
TELEPHONE;   131  &  132 


•JENKINS"    PORTABLE   LOADING   AND   STACKING  MACHINE. 


RETFORD   NOTTS 


LONDON    OFFICE; 
17   VICTOUIA  STREET,  S.W. 
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SwHtch^car/^Transtnission  ^'Dbtribuhon 


A    HEALTHY    RESPECT 
FOR    E.H.T. 

underlies  all  our  switchgear  design.  We 
know  that  a  moment's  forgetful ness 
may  cost  a  man  his  life. 

Consequently  F.P.  truck  type  cubicles 
are  designed  so  that  11,000  volts  is  as 
safe  to  handle  as  a  dry  cell. 

With  F.P.  truck  type  cubicles,  no  one 
can  accidentally  come  in  contact  with 
live  parts,  either  w^hilst  operating,  in- 
specting or  cleaning  the  gear. 

As  this  safety  is  obtained  by  the  F.P. 
patent  shutter,  specify  F.P.  truck  type 
cubicles  for  new  installations  or  ex- 
tensions. 

We  invite  your  enquiries  and  shall 
be  pleased  to  forward  information  as 
to  other  interesting  facts  about  our 
switchgear. 


Branch  Offices  : 

LONDON:  37,  NORFOLK  STREET,  STRAND.  W.C  2 
Birmingham :  21,  CaiUhall  Buildings,  Na.'vigation  Street 
Cardiff:  -  -  -  City  Chambers,  47,  Queen  Street 
Ne'wcastle :      -      -       -       Station  Hcase,  West  Boldon 


FERGUSON.  PAILIN  LTD 

SWITCHGEAR        SPECIALISTS. 

Head  Officer  Works:     HIGHER    OPE  NSHAW.  MANCHESTER 
Telephone:  Openshaw.    3296330    !    Telegrams;   "Tension"  Manchesfer. 
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NOW   IS   THE  TIME   FOR 

BUYING   ELECTRIC   FIRES 


LARGE    STOCKS 

OF    ALL 

VOLTAGES. 


CONSUMPTION 
550  Watts. 

PRICE     £2   10s. 
LIST. 


BELCO  L 


TD. 


I 


Only    Address: 


V\^INDSOR     HOUSE,    KINGSWAY,   W.C.2. 

Telegrams:     "  ECOLAMP,  LONDON."  Telephone:    RECENT  4912. 


♦ 


The  Electric 
HANDLING    OF    MATERIALS 

A    MANUAL,    IN     FOLK    VOLUMES.    OX    THE    DESIGN,  CONSTRUCTION    AND    APPLICATION    OF    CEANES, 
CONVEYOKS,    HOISTS     AND     ELEVATORS. 

By    H.   H.   BKOUGHTON,    M.INST.M.E.,  M.INST.E.E.,   ETC. 

VOLUMES  I.  &  II.  NOW  RE.\DY 


"  The  ahlt>,  rmtcise  treatment  of  the  fubjert  and 
the  clearness  of  the  descriptions  of  examples  of 
machinery  and  accessories  make  the  book  a  nujut 
important  contribution  to  the  literature  of  thin 
section    of    Engineering." 

D.MLY  Telegraph. 

"  The  whole  work  must  be  a  tremendous  undertaking. 
.  .  .  The  hook  is  thoroughly  up  to  date,  and  will 
be  found  a  most  useful  work  for  those  .  .  .  interested 
in    this    important    branch   of  Engineering." 

Klectrical  Review. 


VOL.1.  ELECTRICAL  EQUIPMENT. 

Introduclory. —  Electric  Motors. —  Intermit  rent  Ralinii. —  Controllers. 
— Resislers. — Brake-Releasing  ^Elcctromagnei-. — Lifting  Magnets. 
— Switchgear  and  Collectors. — Power  Distribution  and  Wirinj^. — 
Power  Required. —  Loed  Equa'i<ers.  200  pages  8  ^  lO^in..  26  - 
post  free. 

VOL.  II.   STRUCTURAL  WORK. 

Structurbl  Steelwork  —Formula;.  Diagrams  and  Tables  for  (he 
Calculation  of  Beams. — Structural  Steelwork  (continued). — Spur 
Gearing. — Worm  Gearing.—  Gear  Arrangements. — Variable  Spee-'J 
Transmission  Gears  — Transmission  Chains. — Axles  — Shafts  and 
Couplings. — Transmission  Screws. — Bearirgs  and  Axles  Boxes. — 
Lifting  Ropes.—  Lifting  Chains.  — Books.  Lifting  Tongs  and  Blacks. 
—Winding  Prums.— Truck  Wheels.— Brakes  an"!  Brake  Gear.— 
Grabs.      292   pages   8  x  10 Jin  .   26/-   post   frte. 
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Contactor  Control, 


with  dynamic  braking  for  the  hoi^t 
motion  of  cranes,  beside^  protecting  the 
operator  and  motor,  has  the  following 
valuable  features: — 

Current  limit  relays  prevent  excessive  peaks  of 
current  when   hoisting. 

Low  speeds,  as  well  us  high  speeds,  are  obtainable 
for  all  loads. 

Maximum  lowering  speed  at  full  load  is  limited 
only  by  the  commutating  ability  of  the  motor, 
and  the  maximum  safe  speed  of  the  crane 
mechanism. 

Current  limit  relays  automatically  limit  the  rate  of 
acceleration  both  for  hoisting  or  lowering. 

Current  limit  relays  automatically  prevent  the  stop- 
ping of  1  eavy  descending  loads  too  suddenly. 

Dynamic  braking  connections  maintained  through- 
out lowering  cycle  ;  also  at  the  "  off  "  position 
of  the   master  controller. 

Protec  ion  against  failure  of  current  supply  when 
lowering. 

Load  CO 'ditions  automatically  determine  whether 
power  (to  drive  light  hook  downward)  or 
dynamic  braking  (to  check  speed  of  heavy 
loaH)   is  applied. 

The  experience  of  our  control 
specialists  is  at   voiir  service. 


British  Thomson -Houston  Co., 

LIMITED, 
Electrical  Engineers  and   Manufacturers, 

Head   Office  and  Works,  RUGBY,  ENGLAND. 


Automatic     Reversing   Dynamic    Braking    Contactor    Equipment, 
showing  Master  Controller,  Main  Contactor  and  Auxiliary  Panels. 
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EVERSHED'S 


RCClSTEPEC 


Recording 
Instruments 


These  Recorders  (Murday's 
Patent)  are  distinguished  from 
others  by  the  rectangular  co- 
ordinates of  their  curves  and  the 
clean  legible  records  which  result 
from  the  special  form  of  pen  used. 
Their  charts,  of  the  continuous 
roll  tvpe,  last  a  month  at  a  speed 
of  one  inch  per  hour :  and  the 
instruments  are  made  in  patterns 
adapted  for  switchboards,  and  in 
portable   form. 

As  in  all  "3IEGGER"  producfs, 
ftccuraci/,  robust  cons fi'iic/ ion  and 
ease  of  nse  characterise  the 
Murday   Recorders 


IMMEDIATE    REDUCTION 
IN   PRICES, 

anticipating     the     removal    of     the 
WHOLE    of     the     wages     bonus. 


Send  Jor  List 
:No.  113. 


EVERSHED  &  VIGNOLES,  Ltd. 


ACTON    LANE    WORKS. 

Telephone  :     Chiswick   1370  (two  lines  . 


CHISWICK,    LONDON,   W.4. 

Telegrams  :     Dorothea,  Chisk,  London. 
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Notes  of   the  Week. 


The   Engineer   of   To-morrow. 

In  au  address  to  a  joint  meetiug  of  the  Nortli- Eastern 
Tei-ritoxial  Centre  Students'  Section  of  the  Institution  of 
Electrical  Engineers,  the  graduates  of  the  North-East  Coast 
Institution  of  Engineers  and  Shipbuilders  and  the  students 
of  the  Newcastle  Section  of  the  Institution  of  JMining  Elec- 
trical Engineers,  Mr.  J.  R.  Beard  gave  some  useful  advice 
to  those  who  are  now  trying  to  be  engineers  and  who  will 
inevitably  be  the  engineers  of  to-morrow.  The  engineering 
student  in  1921  is  starting  upon  his  career  at  a  very  diffi- 
cult period,  when,  economically  at  least,  nearly  all  the  old 
landmarks  have  disappeared,  and  there  seems  at  first  sight 
little  use  in  relying  on  past  experience.  Disadvantageous 
as  this  is  in  many  ways,  it  should  be  of  real  advantage  to 
the  entei-prising  and  should  eventually  bring  the  engineer 
much  more  closely  into  relation  with  the  problems  of 
human  life  and  stimulate  his  skill  and  interest  in  dealing 
with  the  growing  activities  of  engineering  in  the  broadest 
sense.  It  has  long  been  the  engineer's  boast  that  he  is  the 
man  who  can  do  a  certain  piece  of  work  much  more  cheaply 
than  anyone  else.  But  nowadays  we  know  that  the  real 
difficulty  is  not  in  making  the  product  at  any  cost,  but  in 
selling  it  after  it  is  made,  and  it  is  this  difficulty  that  calls 
for  fresh  qualities  in  the  young  engineer.  We  must, 
indeed,  strive,  as  Mr.  Beard  says,  for  a  maximum  efficiency, 
for  improved  methods  of  production,  for  an  encouragement 
of  foreign  trade,  for  a  husbanding  of  capital,  and  for 
reduced  standards  of  living  if  once  again  the  wheel  of 
progress  is  to  run  normally. 

Cause   for   Optimism. 

Among  all  these  difficulties  it  is  as  well  to  point  out  that 
the  electrical  engineer  is  in  a  relatively  fortunate  position 


and  has  every  cause  for  optimism.  In  expanding  itself 
electrical  engineering  makes  a  general  expansion  of  all 
other  forms  of  engineering  possible.  It  also  makes  possible 
the  distribution  of  energy  contained  in  coal  or  water  in  the 
most  economical  way,  and  until,  and  even  when,  the  elec- 
trical engineer  has  succeeded  in  harnessing  the  internal 
energy  of  the  atom  it  is  this  class  of  the  community 
that  must  be  relied  upon  more  than  any  other  to  help  in- 
dustry and  the  population  generally  back  to  their  pre-war 
position  of  comfort  and  efficiency.  Those  who  are  working 
in  this  field  would  therefore  do  well  not  to  neglect  their 
general  education  and  business  ability  and  to  beware  of 
too  much  specialisation,  though  together  with  this  must  go 
a  study  of  the  art  of  administratiou  and  the  development 
of  all  faculties  to  the  full,  so  that  opportunities  may  be 
seized  as  and  when  they  arise. 

British  Trade   with   India. 

We  are  not  surprised  to  learn  from  Mr.  T.  M. 
Ainscough's  General  Review  of  the  Conditions  and  Pro- 
spects of  British  Trade  in  India  for  the  two  yeare  1919-21 
that  although  the  first  year  witnessed  a  remarkable  trade 
boom,  a  severe  reaction  set  in  during  1920-21.  This  seems 
to  have  been"  the  experience  in  every  country,  and  we 
should  not  expect  India  to  be  an  exception  to  the  rule. 
Mr.  AiNscouGH  is  quite  candid  iu  his  explanation  of  this 
trade  depression,  and  it  is  refreshing  to  read  such  an  ad- 
mission in  an  official  report.  It  appears  that  India  is  de- 
pendent on  Europe  and  the  United  States  for  the  sale  of 
her  produce,  but  owing  to  the  internal  disorganisation  and 
financial  chaos  in  Central  Europe  the  trade  in  jute,  cottou, 
hides,  oilseeds,  and  other  Indian  exports  almost  ceased. 
The  deflation  of  prices  in  Great  Britain  and  the  United 
States  entailed  heavy  losses  on  stocks  of  tea  and  other  com- 
modities,   and,   owing   to  the  trade  depression  in  Japan, 
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there  was  a  falling  off  in  her  consumption  of  Indian  cotton. 
The  combined  effect  of  these  causes  was  to  lessen  India's 
purchasing  power  and  to  produce  a  period  of  acute 
economic  depression,  from  which  it  is  now  slowly  recovering. 
We  have  here  one  of  the  most  striking  examples  of  the 
interdependence  of  countries,  and  it  is  to  be  hoped  that 
the  lesson  will  be  taken  to  heart  by  our  statesmen. 

Rapid   Recovery   of  Britain's    Position. 

Thovgh  Mr.  AisscorGH's  review  covers  362  pages  and 
contains  much  useful  information  about  trade  conditions 
and  industrial  prospects  in  the  Indian  Empire,  it  is  dis- 
appointing to  discover  the  meagreness  of  the  particulars 
about  electrical  engineering  progress.  However,  details 
are  included  of  the  imports  of  electrical  machinery,  and  we 
are  gratified  to  find  that  Great  Britain  has  practically  re- 
covered her  pre-war  position  in  this  as  in  most  other 
branches  of  industry.  The  accounts  of  the  progress  of  the 
Ilydro-Electric  Survey  and  of  the  utilisation  of  water 
power  have  already  appeared  in  these  columns.  Although 
trade  depression  may  interfere  with  some  projects,  there 
is  a  prospect  of  a  good  demand  for  hydro-electric  plant, 
transmission  lines,  motors,  and  other  electrical  equipment, 
and  British  firms  should  watch  developments  closely  and  be 
ready  to  take  advantage  of  opportunities  as  they  arise. 

Stimulation   of   Native   Production. 

One  of  the  effects  of  the  war  has  been  to  stimulate  the 
demand  for  native  productions  and  to  encourage  the  erec- 
tion of  factories  and  works  so  as  to  make  the  country  less 
dependent  upon  imports.  This  movement  is  stimulated  by 
the  Government  in  various  ways,  and  several  British  firms 
have  already  established  branches  in  India  in  order  to  meet 
the  altered  conditions.  Though  there  are  limits  beyond 
which  it  is  inadvisable  to  go  in  this  direction,  the  present 
tendency  should  be  carefully  watched  in  order  that  all  in- 
dustrial opportunities  may  be  seized.  The  development 
of  local  industries  has  had  a  serious  set-back  owing  to  the 
present  depressed  condition  of  trade,  but  when  this  passes 
away  there  may  be  a  revival  of  the  demand  for  local  manu- 
factures. In  regard  to  Government  stores,  these  are,  as 
our  readers  know,  usually  obtained  through  the  Stores  De- 
partment in  London.  Recently  this  Department  has  been 
placed  under  the  direct  control  of  the  High  Commissioner 
for  India,  and  certain  relaxations  of  the  old  rules  as  to  the 
importation  of  stores  have  been  made  in  order  to  en- 
courage indigenous  production,  but  the  alterations  will  also 
enable  the  branches  of  British  firms  in  India  to  quote  for 
the  requirements  of  the  Central  Government,  and  this 
should  be  to  their  advantage. 

Safety    Requirements    in    Electric    Lifts. 

A  USEFUL  technological  paper  (No.  202),  giving  the  re- 
sults of  a  survey  of  accidents  occurring  in  connection  with 
electric  lifts  has  recently  been  issued  by  the  Bureau  of 
Standards,  Washington.  It  is  interesting  to  note  that  the 
work  was  conducted  jointly  by  an  electrical  engineer,  ]Mr. 
C.  E.  Oakes,  and  a  mechanical  engineer,  Mr.  J.  A. 
Dickinson.  The  inquiries  related  to  three  sets  of  equip- 
ment. I.e.,  lifts  devoted  to  heavy  service  with  and  without 
maintenance,  and  light  ser\'ice  lifts  with  no  maintenance 
provided.  The  statistics  show  that  the  greatest  proportion 
of  accidents  are  those  involved  in  persons  falling  down  the 
shaft.  The  next  most  prolific  cause  of  mishaps  is  crushing 
between  lift  and  the  edge  of  the  landing  floor  or  door  frame. 
Great  importance  is  attached  to  the  use  of  well-designed 
interlocking  arrangements,  and  it  is  computed  that  about 


The   Electrician.  December  30,  192 1 

three-quarters  of  the  accidents  that  occur  might  be  pre- 
vented by  the  installation  of  such  devices.  In  Philadelphia, 
where  the  use  of  interlocks  is  compulsory,  there  was  not  a 
single  fatal  accident  during  1918.  At  the  conclusion  of  the 
report  the  nature  and  functions  of  interlocks  are  defined 
and  some  requirements  which  should  be  embodied  in  speci- 
fications are  given. 

Interlocking    Requirements 

Interlocks  serve  to  prevent  normal  operation  of  the  lift 
unless  the  door  opposite  which  the  lift  is  standing  is  locked 
m  a  closed  position,  or,  alternatively,  every  hoistway  door 
IS  locked  in  a  closed  position.  They  should  also  prevent 
the  opening  of  a  hoistway  door  (except  by  the  use  of  a  key) 
from  the  landing  side  when  the  lift  is  passing  a  landing. 
Among  the  requirements  embodied  in  specifications  are  that 
the  interlocking  agency  must  not  be  dependent  on  the  action 
of  springs  in  tension,  nor  solely  on  the  completion  or  main- 
tenance of  one  electrical  circuit;  that  locking  of  the  door 
and  lift-control  shall  be  accomplished  by  interconnection 
between  part^  of  the  device;  that  locking  of  tha  door  oppo- 
site the  lift  must  be  completed  before  the  lift  can  be  mo\-ed. 
Emergency  releases  to  render  electric  contacts  or  interlocks 
inoperative  must  be  plainly  visible  inside  the  lift  and 
reasonably  (but  not  too  easily)  accessible  to  the  attendant. 
The  release  must  be  such  that  it  must  be  held  in  the 
emergency  position  and  incapable  of  being  readily  Umpered 
with  or  "  plugged  "  in  the  emergency  position.  Rods,  con- 
nections, and  wiring  must  be  similariy  enclosed  to  prevent 
their  being  tampered  with  too  readily.  The  suggestions 
appear  sound  and  might  be  studied  with  advantage  in  this 
country',  though  it  seems  probable,  from  an  e.xamination  of 
the  statistics,  that  with  us  the  number  of  fatalities  in 
lifts  is  considerably  less  than  in  the  United  States. 
Thus,  in  the  State  of  Massachusetts  there  were  2  692  non- 
fatal and  67  fatal  accidents  during  the  four  years  1913- 
1917.  On  the  other  hand,  lifts  are  doubtless  much  more 
widely  used  in  American  cities.  In  any  case  there  can  be 
little  doubt  that  the  great  majority  of  .such  accidents  should 
be  preventable  by  proper  safety  devices. 

The   Cure   for   Smoke   and   Fog. 

One  of  the  greatest  and  almost  the  only  advantage  of 
the  recent  coal  strike  was  the  enjoyment  of  a  clearer  atmo- 
sphere, especially  in  the  neighbourhood  of  large  towns,  that 
it  allowed.  It  is  true  that  some  of  this  clearness  must  he 
ascribed  to  the  prevailing  east  wind,  but  even  so  we  had 
for  some  weeks  a  demonstration  of  what  this  country's 
atmosphere  was  like  before  factories  existed,  and  of  what 
it  might  be  like  when  factories  are  all  driven  electrically, 
and  when  the  steam  and  fuel  necessary  for  carrying  out 
certain  processes  is  reduced  to  a  minimum.  The  benefits 
to  the  general  public  which  would  thereby  be  attained  are 
rightly  made  the  most  of  in  the  final  report  of  Lord 
Newton's  Committee  on  Smoke  and  Noxious  Vapour  Abate- 
ment. The  report  emphasises  the  fact  that  smoke  pollu- 
tion is  mainly  due  to  the  indiscriminate  and  wasteful  use  of 
raw  coal  for  all  purposes,  and  that  this  pollution  can  only 
be  overcome  by  the  Government  and  municipalities,  taking 
joint  legislative  action.  We  can  suggest  a  better  solution, 
which,  as  a  matter  of  fact,  is  being  gradually  and  auto- 
matically adopted — the  u.se  of  electric  power.  We  are 
willing  to  admit,  however,  that  to  allow  things  to  take 
their  course  would  mean  but  a  slow  transformation,  and 
that  something  further  must  be  done.  In  this  connection 
the  Committee  make  certain  recommendations,  among 
them    that    the    Ministry    of    Health    should    be    given 
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power  to  deal  with  local  authorities  who  fail  to  adiuinister 
the  law  with  regard  to  smoke  emission,  that  it  shall  be  a 
legal  obligation  on  all  manufacturers  to  avoid  air  pollution 
by  smoke  or  other  emissions,  and  that  the  existing  legis- 
lation on  the  subject  shall  be  consolidated.  We  need  hardly 
say  that  we  hope  these  i-ecomniendations  will  be  earned 
out  with  the  least  possible  delay.  And  the  hope  is  not 
merely  a  selfish  one,  for  the  increase  in  the  general  health 
which  must  thereby  ensue,  and  the  large  amount  of  money 
which  is  now  wasted  on  unnecessary  painting  and  cleaning, 
which  would  thereby  be  saved,  are  not  matters  that  can 
be  lightly  disregarded  in  these  economical  days. 

The  Domestic  Hearth  as  a  Smoke  Producer. 

The  Committee  also  turned  their  attention  to  the 
domestic  fuel  problem.  Here  the  solution  is  not  so  easy. 
For  while  to  a  large  extent  the  problem  lies  along  the  same 
lines  as  in  industi-y,  there  remains  the  psychological  factor 
that  the  open  fire  is  warm  and  cheerful,  if  not  efficient, 
and  will  therefore  continue  to  be  used  for  the  comfort  it 
exudes,  altogether  apart  from  its  thermal  qualities.  The 
Committee  very  wisely  recognise  this,  at  least  by  implica- 
tion, and  though  they  recommend  that  the  use  of  electricity 
and  gas  for  heating  purposes  should  be  encouraged,  at  the 
same  time  they  advise  that  attention  should  be  given  to 
the  production  of  a  smokeless  fuel  that  can  satisfactorily 
be  used  in  the  domestic  grate.  To  facilitate  smokeless- 
ness  they  also  recommend  that  control  be  exercised  over 
the  heating  arrangements  in  such  new  buildings  as  hotels, 
clubs,  and  offices.  We  feel,  however,  that  the  whole  ques- 
tion can  better  be  dealt  with  by  education  than  by  legisla- 
tion. Something  in  that  way  is  already  being  done.  The 
factory  chimney  is  disappearing  because,  as  Alderman 
Walker  recently  said,  electricity  supply  is  an  essential  in 
our  large  towns.  Domestically  the  same  tendency  is 
evident.  Convenience,  cleanliness,  and  efficiency  are 
warring  against  the  open  range ;  it  is  for  the  forces  of  pro- 
gress to  assist  them. 

Procedure   by   Special   Order. 

We  have  frequently  called  attention  to  the  hard  position 
of  those  provincial  supply  companies  which  are  unable  to 
increase  their  charges  so  as  to  admit  of  a  reasonable  return 
ujjon  the  capital.  Several  of  the  provisional  orders  under 
which  they  are  operating  were  transferred  from  local 
authorities  many  years  ago,  and  they  do  not  contain  the 
usual  clause  as  to  the  revision  of  prices.  As  our  readers 
are  aware,  the  maximum  prices  are  regulated  by  orders 
made  by  the  Ministry  of  Transport  under  the  powers  of  the 
"  Temporary  Increase  of  Charges  Act  "  of  1918.  Conse- 
quently the  companies  are  now  either  precluded  from  pay- 
ing a  dividend,  or  they  are  limited  to  a  mere  nominal  return 
on  the  ordinary  shares,  because  they  were  paying  no  divi- 
dend or  only  a  very  small  one  in  pre-war  days.  This  is  a 
most  undesirable  state  of  affairs  and  is  not  calculated  to 
assist  in  that  development  of  electricity  supply  in  the  urban 
and  rural  areas  of  the  country  which  is  so  necessary  for  in- 
dustrial progress. 

The  Electricity   Supply   (No.   2)    Bill. 

Of  course,  a  remedy  would  have  been  provided  by  a 
clause  in  the  Electricity  Supply  (No.  2)  Bill,  but  as  the 
fate  of  this  measure  is  still  uncertain,  the  directore  of 
Edmundsons  Electricity  Cor]50Tation  are  wisely  endeavour- 
ing to  obtain  relief  in  another  way.  They  have  applied  for 
six  special  orders,  which,  if  granted  by  the  Electricity  Com- 


missioners, will  confer  the  jiower  to  deal  with  the  necessary 
revision  of  the  maximum  prices  of  undertakings  established 
under  21  provisional  orders.  No  actual  variation  of  the 
permitted  maximum  charge  is  sought  at  present,  but  only 
the  bare  authority  to  enable  the  Ministry  of  Transport  to 
take  the  matter  into  consideration.  We  need  scarcely  add 
that  we  hope  the  company's  application  will  be  successful, 
as  it  represents  a  most  desirable  amendment  of  the  law  re- 
lating to  electricity  supply.  The  present  position  as  to  the 
variation  of  prices  is  too  rigid,  and  a  more  reasonable, 
flexible  rule  is  required. 

Special    Orders    in    Place    of  Bills. 

Increasing  use  is  also  being  made  of  special  orders  in 
order  to  obtain  powers  which  could  formerly  only  be  secured 
by  means  of  the  expensive  method  of  pronfoting  a  private 
Bill.  For  instance.  Stepney  Borough  Council  are  seeking 
an  order  to  enable  them  to  acquire  compulsorily  and  use 
additional  land  for  their  Limehouse  generating  station  and 
also  to  exempt  them  from  indictments  and  proceedings  for 
nuisance  on  account  of  the  working  of  the  station.  This  is 
also  an  amendment  of  the  law  which  we  hope  the  Council 
will  secure;  in  fact,  we  consider  that  all  electricity  under- 
takers should  only  be  liable  for  nuisance  caused  by  vibration 
or  the  emission  of  grit  or  smoke,  if  they  are  guilty  of  negli- 
gence in  carrying  on  their  business  by  not  adopting  up-to- 
date  methods  and  the  most  modern  machinery  and 
appliances. 

Criticism    and   Progress. 

It  is  characteristic  of  the  human  being  to  discover  in 
the  possessions  of  othera  pleasing  qualities  which  are  not 
indigenousi  to  his  own  goods.  It  is  not  aai  attractive  trait, 
but,  even  allowing  for  that,  it  is  a  trait  which  is  some- 
times unduly  criticised.  For  the  ideas  and  thoughts  of 
others,  as  reflected  in  their  actions,  sayings  and  possessions, 
are  not  without  their  use  in  shaping  our  own  course  and 
are,  for  that  rea.son,  worthy  both  of  study  and  emulation. 
And  tliese  dicta  are  as  true  in  their  application  to  industries 
aa  to  individuals.  This  being  so,  it  is  not  surprising 
to  find  ill  the  electrical  industry  those  who  discover  in 
activities  other  than  our  own  all  the  good  qualities  which 
we  ourselves,  in  their  view,  have  failed  to  achieve,  and 
those  who  fiercely  resent  any  criticism  of  either  our  policy 
or  our  products.  Both  these  attitudes  axe  a  little  illogical. 
The  one  is  carried  so  far  as  to  bring  forgetfiUness  of  the 
fact  that  conditions  in  our  own  industry  may  preclude  the 
use  of  methods  that  have  been  found  successful  in  competing 
industries,  while  the  other  conveniently  ignores  the  fact 
that  one  of  the  best  methods  of  advance,  especially  in  a 
young  industry  like  ours,  is  a  constant  criticism  of  what  is 
being  done.  This  criticism  to  be  of  the  greatest  use  must 
not  be'  destructive,  but  rather  instructive;  but,  in  any 
eventi,  it  is  of  the  greatest  value,  and  those  who  fail  to 
realise  this  miss  a  great  deal  that  might  be  helpful  to 
them. 

The    Design   of   Electric    Light   Fittings. 

It  is  from  this  instructive  point  of  view  that  we  should 
like  to  criticise  the  workmanship  of  many  of  the  ornamental 
electric  light  fittings  that  are  now  to  be  found  on  the 
market-.  A  large  number  of  these  fittings  are  wanting  in 
the  quality  of  their  mechanical  details,  such  as  threads  and 
joints,  so  much  so  that  it  is  obvious  that  the  tools  and 
methods  of  production  of  twenty  years  ago  are  still  being 
used.  There  is  not  the  least  real  reason  for  this,  and  it 
is,  therefore,  to  be  hoped  that  the  defects  to  which  we  have 
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called  attention  will  be  remedied  without  delay.  That  we 
can — and  do — turn  out  apparatus  in  accordance  witli  the 
best  engineering  traditions  is  one  of  the  best  of  reasons 
whv  the  matter  should  not  be  neglected. 

Traffic   Regulation   at   Tramway   Stopping-Places. 

The  question  of  traffic  regulation  at  stopping-places  has 
been  agitating  tramway  undert-akiugs  for  about  ten  years 
without  much  result.  It  was  recently  revived  by  the 
Highways  Committee  of  the  London  County  Council  on  the 
human  side,  and  from  a  report  issued  by  the  Committee  on 
accidents  due  to  vehicles  passing  on  the  near  side  of  tram- 
cars  at  stopping-places  we  learn  that  this  type  of  mishap  is 
increasing.  This  being  so,  the  County  Council  is  again 
urged  to  make  further  representations  to  the  ^linistry  of 
Transport,  on  the  matter  with  a  view  to  a  by-law  imposing 
a  speed  limit  of  six  miles  an  hour  on  all  vehicles  passing 
on  the  near  side  of  stationary  tramcars  when  taking  up  or 
letting  down  passengers  being  obtained.  It  is  very  doubt- 
ful if  the  Minister  of  Transport  has  power  to  make  such  a 
by-law,  and  it  is  equally  problematical  whether,  if  he  did, 
it  would  be  efiFectual  in  reducing  the  number  of  accidents. 

Some   Serious    Figures. 

That  these  are  serious  enough  is  evident  from  the  follow- 
ing figures.  In  the  year  1920-21  there  were  199  accidents 
on  the  County  Council  tramways,  against  145  in  the  previous 
year,  but  over  80  j)er  cent,  were  due  to  light  motor  vehicles 
or  bicycles.  This  would  seem  to  indicate  recklessness  or 
carelessness  in  driving,  and  as  it  is  an  offence  to  drive  a 
motor  car  in  a  manner  which  is  dangerous  to  the  public 
a  more  rigid  enforcement  of  the  existing  law  might  do 
good.  Of  course,  it  is  poor  consolation  to  the  relatives  of 
the  dead  to  punish  a  reckless  driver,  but  it  may  have  a  salu- 
tary effect  on  the  others.  It  is,  however,  a  serious  matter 
to  make  such  a  regulation  as  that  demandetl,  and  in  the 
only  place — Gla.sgow — where  a  restriction  of  this  kind  is 
imposed  the  Corporation  were  obliged  to  obtain  s])ecial 
statutory  authority  for  the  purpose.  But  even  when  this  is 
done  force  of  public  opinion  may  render  such  a  regulation 
a  dead  letter. 

What  is   Undue   Preference  ? 

The  question  of  undue  preference  in  the  supply  of 
electricity  is,  we  understand,  to  be  raised  once  more,  and 
on  this  occasion  a  cinema  proprietor  is  the  origin  of  the 
trouble.  There  is  probably  no  more  friiitful  cause  of  con- 
troversy, nor  a  greater  source  of  litigation  in  the  supply 
industry  than  the  interpretation  of  Sections  19  and  20  of 
the  Electric  Lighting  Act,  1882.  As  is  well  known,  by 
clause  19  every  company  or  person  within  the  area  of  supply 
is  entitled  to  a  supply  "  on  the  same  tei-ms  on  which  any 
other  company  or  person  in  such  part  of  the  area  is  entitled 
under  similar  circumstances,"  and  clause  20  lays  down  that 
"  the  undertakers  shall  not,  in  making  any  agreements  for 
the  supply  of  electricity,  show  any  undue  preference." 

Distinction   and    Difference. 

In  the  present  case  the  cinema  proprietor  claims  that  he 
should  obtain  his  supply  at  the  power  rate,  and  he  also 
alleges  that,  by  giving  a  supply  through  a  motor  generator 
to  a  neighbouring  cinema  at  about  half  the  rate  which  he 
is  paying,  the  supply  authority  is  giving  an  undue  prefer- 
ence to  his  rival.  We  think  that  the  claim  to  have  a 
supply  at  power  rates  is  not  well  founded,  for  the  bulk  of 
the  current,  even  though  it  be  supplied  through  a  motor 
generator  or  a  transformer,  is  used  for  lighting  purposes, 
and  the  decision    of    a    Divisional  Court,  in  the  case  of 


Linsdell  c.  Paignton  Electric  Light  Company,  was  to  this 
effect.  Indeed,  it  would  seem  that  unless  all  the  circum- 
stances, are  similar,  agreements  may  be  made  for  different 
terms  and  at  different  rates.  Nevertheless,  the  cinema 
load  is  so  good  that  many  supply  undertakings  have  a 
special  rate,  inteiTiiediate  between  the  power  and  lighting 
charges,  for  this  class  of  customer,  and  we  believe  it  would 
bo  good  business  if  this  practice  were  more  generally 
adopted.  On  the  allegation  of  undue  preference  it  is  more 
difficult  to  give  a  definite  opinion  w-ithout  a  full  knowledge 
of  all  the  facts.  It  is,  however,  difficult  to  justify  a 
difference  of  3d.  a  unit  between  the  two  rates. 

Electric   Safety   Lamps. 

As  might  be  anticipated,  the  demand  for  improved 
lighting  in  mines  has  caused  a  groat  increase  in  the  number 
of  electric  safety  lamps.  The  total  employed  in  1920  was 
245  900,  compared  with  197  722  in  1919.  In  tiie 
Yorkshire  and  North  Midlands  divisdon  there  are  107  111 
electric  lamps,  in  South  Wales  94  358,  and  good  progress 
is  also  being  made  in  tlie  other  mining  areas.  The 
magnetic  method  of  locking  is  employed  for  228  459  electric 
lamps,  against  181  925  in  1919,  and  the  lead  rivet  for 
17  342,  against  15  689.  There  was  a  drop  in  the  flame 
safety  lamps  from  636  158  to  635  127,  but  lighting  by 
electricity  was  used  for  422  167  against  418  344  safety 
lamps  in  the  previous  year.  These  figures  are  significant 
of  the  progress  of  electricity  in  all  branches  of  mining 
work,  and  we  have  no  doubt  that  a,s  the  mining  industiy 
becomes  more  normal  the  progress  will  be  still  more  rapid. 

A   History   of   Handling. 

The  fifth  IMaterials  Ifaiidliug  Number  of  The  Elec- 
TRici.w,  which  we  publish  to-day,  deals  specifically  with  a 
subject  which  is  becoming  of  greater  and  greater  import- 
ance. It  has  been  said  that  the  handling  of  both  raw  and 
finished  products  is  at  present  a  dominant  factor  in  the  pro- 
blem of  economical  production;  and  the  electrical  engineer, 
both  at  his  place  of  work  and  in  his  domestic  life,  does  not 
need  to  seek  far  for  examples  which  prove  the  truth  of 
this  statement.  So  evident  indeed  has  this  truth  become 
that  a  Press  campaign  is  being  vigorously  conducted  to 
obtain  a  reduction  in  railway  rates,  though  it  is  equally 
clear  that  economically  this  reduction  cannot  be  justified 
unless  the  present  methods  of  handling  goods  in  transit  are 
also  changed.  The  whole  problem  therefore  resolves  itself 
into  an  examination  of  ways  and  means  with  a  view  to 
discovering  how  this  can  best  be  effected.  To  show  the 
progress  that  has  been  made  is  the  main  ])urpose  of  the 
articles  which  we  publish  in  to-day's  issue. 

Primarily   an    Engineering    Question. 

In  considering  this  subject,  even  in  a  tex;hnical  electrical 
journal,  it  is  necessary  to  take  the  broadest  possible  view. 
The  problem  of  efficient  materials  handling  is  primarily  an 
engineering  question  in  which  the  electric  drive  figures  as 
an  important  incident,  it  is  true,  but  still  as  an  incident. 
For  the  fundamental  consideration  is  how  to  deal  best  with 
the  products  that  have  to  be  handled,  and  thoiigh  this  can 
often  be  done  better  by  using  the  electric  drive  than  in 
any  other  way,  this  is  by  no  means  always  the  case. 

Steam    and    Magnets. 

Thus  Mr.  F.  P.  OvF.RSTAi.r,  describes  an  interesting  in- 
stallation in  Gambia  for  handling  ground  nuts,  an  instal- 
lation which  for  obvious  reas6ns  is  steam  driven,  but  which, 
as  it  could  easily  be  adapted  to  the  electric  drive  in  more 
civilised   regions,   is   worth   the  attention   of   our   readers. 
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There  are  many  ways  in  which  similar  installations 
could  be  used  in  this  counti-y.  Again,  even  that  in- 
efficient machine  the  steam  crane  can,  for  similar  reasons, 
still  find  a  useful  application  and  can,  as  Mr.  F.  A.  Hooper 
shows,  be  combined  with  a  lifting  magnet  with  considerable 
success,  by  installing  a  relatively  small  generating  plant 
•on  the  equipment. 

Coal    Handling    in    the    Future. 

Mr.  C.  P.  Kininmonth's  article  on  the  pneumatic 
handling  of  coal  is  well  worth  study  by  e'leotrical  engineers, 
quite  apart  from  the  system  of  drive,  as  it  describes  a  means 
■cf  dealing  with  a  most  important  problem.  Mechanical 
jnethods  of  dealing  with  coal  and  ashes  in  generating 
stations  are  likely  to  receive  an  ever  increasing  application, 
especially  where  the  size  of  these  stations  makes  coal  de- 
livery   and    ash    disposal    almost    continuous    operations. 

While,  therefore,  we  do  not  wish  in  the  least  to  minimise 
tlie  part  the  electrical  engineer  can  play  in  all  these  appli- 
cations (indeed  some  of  them  are  only  possible  by  the  use 
of  electrical  apparatus)  it  is  still  as  well  to  reiterate  that 
both  from  the  technical  and  the  economic  points  of  view 
this  question,  even  on  the  engineering  side,  is  one  with  the 
broadest  of  aspects. 

The    Problem    Historically    Considered. 

To  trace  the  development  cf  materials  handling  appara- 
tus from  the  earliest  times  to  the  present  day  is  another 
side  of  the  question  which  is  not  uninteresting.  Such  a 
survey  shows  on  the  one  hand,  as  might  be  expected,  how 
very  much  we  have  advanced  since  the  time  when  the 
machines  that  Mr.  Zimmer  describes  were  in  limited,  not  in 
general,  use.  On  the  other  hand,  it  shows  how  very  little 
"we  have  advanced.  In  fundamental  engineering  practice 
we  are  still  doing  the  sanie  things  in  vei"y  much  the  same 
•way  as  our  ancestors  were  two  thousand  years,  or  more,  ago. 

We  have,  it  is  true,  a  wider  choice  of  materials  and  we 
have,  it  may  be  presumed,  a  great  deal  more  knowledge  of 
the  strength,  the  structure  and  the  manufacture  of  these 
materials.  It  is  also  to  be  hoped  our  design  is  better  and 
that  we  are  more  nearly  approaching  that  simplicity  which 
is  no  less  true  economy  than  true  architecture.  Yet  we 
still  depend  on  such  fundamental  machines  as  the  pulley 
and  the  screw,  the  windlass  and  the  pump,  the  conveyor 
and  the  hcok.  And  it  may  be  said  that,  taking  Mr. 
Zimmer  as  our  guide,  our  chief  advances  are  in  the  means 
■of  driving  and  in  the  development  of  various  forms  of 
application  which  more  efficient  driving  has  made  possible. 

Credit    to    the    Pioneers. 

It  is,  therefore,  to  Watt  and  to  Faraday  (toi  mention  two 
names  which  must  be  allowed  to  stand  for  a  host  of  remem- 
bered and  forgotten-  workers  in  the  steam  and  electric 
fields)  that  we  must  give  the  credit  for  making  possible  the 
advances  which  are  evident  in  the  design  and  manufacture 
of  machinery  for  handling  materials.  The  steam  engine 
and  the  electiic  motor  between  them  are  now  practically  ex- 
clusively used  for  driving  purposevs,  and  of  these  the  latter 
is  receiving  an  ever-increasing  application  in  cases  where 
convenience,  compactness  and  labour  saving  are  essential. 

Full    Advantage    of   Inventions  JVot   Taken. 

It  is  certain  that  without  Watt  and  Faraday  our  indus- 
trial progress  to  its  present  point  would  have  been  quite 
impossible.  It  is  becoming  equally  certain  that  we  have 
nob  taken  full  advantage  of  the  advances  in  efficiency  and 
economy  in  the  methods  of  dealing  with  materials  that 
their  inventions  have  made  possible.     The  reason  for  this 


is  well  known.  When  unskilled  labour  was  "  cheap  and 
abundant  "  the  capitalisation  of  assets  in  machinery  was 
hardly  likely  to  commend  itself  to  manufactui-ers  and  com- 
mercial men.  The  result,  as  those  who  have  studied  the 
history  of  the  early  industrial  era  well  know,  was  a  decline 
rather  than  an  advance  in  civilisation.  Man  in  the  bulk 
became  for  the  time  being  a  poor  and  inefficient  machine 
wurking  under  conditions  that  made  for  poorness  and  in- 
efficiency and  under  a  system  which  was  only  justified  be- 
cause it  was  cheap. 

An  Alteration  for  the  Better. 

In  recent  years  the  movement  for  better  wages  and  work- 
ing conditions  which  has  been  accelerated  by  the  war  has 
happily  altered  this  for  the  better,  though  it  has  brought 
with  it  other  evils  which  we  hope  are  only  temporary.  For 
the  first  time  in  history  machinery  is  now  cheaper  than 
labour.  It  is  also  much  more  efficient.  Hence  the  greater 
interest  that  is  being  taken  in  its  application  to  operations 
which  it  was  once  thought  could  only  be  performed  by 
hand  ;  an  interest  which  is  reflected  in  the  numerous  papers 
which  are  read  before  the  various  technical  societies  and  in 
such  issues  as  that  we  publish  to-day. 

A    Beneficial    Change. 

This  change  from  every  point  of  view  is  a  move  in  the 
right  direction.  It  is  being  watched  suspiciously  and  re- 
sentfully by  Labour  as  being  antagonistic  to  their  interests; 
but  though  it  may  cause  some  upheaval  the  ultimate  result 
must  be  beneficial.  For  man  in  the  factory  will  become 
less  and  less  a  machine,  and  more  a  human  being,  whose 
efforts  will  be  concentrated  on  the  really  difficult  work  of 
design  and  planning. 

A  great  advance  has  been  made  in  this  direction. 
It  is  already  economically  possible  to  handle  goods  in  bulk, 
such  as  margarine,  coal  and  grain,  by  conveyors  and  cranes 
so  that  the  minimum  of  human  labour  is  necessary ;  but, 
as  Mr.  BuLKELEY  shows,  the  handling  of  miscellaneous 
goods  such  as  those  with  which  a  railway  company  has  to 
deal  is  more  difficult.  Yet  here  again  much  improvement 
over  existing  arrangements  is  already  possible  and  the 
electric  truck  can  give  advantages  in  speed  and  economy 
which  are  not  obtainable  in  any  other  way. 

The    Chance    for  the    Electric    Vehicle. 

It  is  indeed  in  the  directions  of  improving  the  design 
and  extending  the  use  of  the  electric  vehicle  and  truck  that 
electrical  engineers  might  well  turn  their  attention.  The 
position  of  the  electric  drive  with  regard  to  other  handling 
machinei"y  is  secure.  But  further  effort  is  necessai-y  in  this 
field.  The  electric  vehicle  has  not  proved  itself  to  the  satis- 
faction of  those  who-  are  prejudiced  against  it  and  will 
remain  prejudiced  until  they  are  driven  from  their  position 
by  the  inexorable  pressure  of  facts.  We  do  not  make  the 
mistake  of  putting  fonvard  a  universal  claim  for  use  of 
this  electrical  application,  but  there  is  no  doubt  that  it 
will  be  much  more  widely  used  when  its  possibilities  are 
known.  _ 

The  lesson  to  be  learnt  from  a  discussion  of  this  question 
will  not  become  less  true  as  time  goes  on.  Machinery  is 
an  excellent  servant.  Its  increasing  use  will  cheapen  pro- 
duction and  increase  trade.  The  greater  employment  of 
electricity  by  providing  more  efficient  methods  will  assist 
in  obtaining  a  greater  output  under  conditions  much  better 
than  those  which  usually  exist  at  present.  The  employ- 
ment of  machinery  instead  of  human  beings  on  many  tasks 
will  lead  to  an  improvement  in  health  of  the  workers  and  a 
general  building-up  of  the  well-being  of  the  human  race. 
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The   Evolution  of   Mechanical    Handling    Devices   of   the 

Continuous    Type. 


Bv    G.    F.    ZIMMER,    A.M.Inst..  C.E. 


Mechanical  handlini;  devices,  now  and  at  all  times,  are  only 
justified  theoretically  if,  by  their  use,  a  reduction  in  handling  cost 
can   be  secured.     Practically,  we  have  to  take  into  consideration 


Fig. 


1. — Animated    Bucket    Elevator. 
ABOUT    700    B.C. 


Assyrian    Method, 
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the  fact  that  a  man  works  as  fast  as  he  wills,  while  a  machine  works 
as  fast  as  it  must. 

So  far  as  the  theory  is  concerned,  it  is  obvious  that  when  labour 
is  cheap  and  plentiful,  mechanical  devices 
are  unnecessary.  Since  such  conditions 
obtained  in  antiquity,  we  look  in  vain  for 
mural  representations  of  mechanical  devices 
in  the  pictorial  records  which  lay  bare  the 
daily  life  of  the  Ancients.  The  illustration. 
Fig.  1,  should  be  a  convincing  proof  that  a 
bucket  elevator  would  be  a  waste  of  expense 
under  such  circumstances ;  the  illustration 
is  taken  from  an  alabaster  slab  in  the  British 
Museum,  which  was  once  a  jmrt  of  the  palace 
of  Sennacherib,  where  thousands  of  men  were 
available  at  no  expense  beyond  that  of  feed- 
ing them  with  radishes  and  onions. 

We    will    now    see    for     what     purposes 

mechanical  handling  devices  were  first  used. 

Work  of  a  transitory  nature  hardly  justified 

the  use  of  machinery,  unless  it   were    port- 
able ;  this  rule   applies   also    to-day.     Such 

work  as  the  building    of    fortifications,    for 

instance,  docs  not  appear  to  have  called  into 

being,  in  days  gone  by,  much  in  the  way  of 

handling  devices,   except  ropes  and  blocks. 

We    see,    therefore,  that  the  field    open    to 

mechanical   handling    devices    for  receiving 

and     delivering    material   in    an    unbroken 

stream,   is   generally   confined  to    industrial 

activity. 

Agriculture  and   Early  Mechanical 
Appliances. 

Agriculture  was  the  first  industry  practised 
by  primitive  man,  and  the  few  mechanical 
handling  devices  he  employed  were  those 
for  raising  water  for  irrigation  purposes. 
Flour  mills  were  closely  allied  to  agriculture, 
and  milling  in  its  incipient  stages  was  carried 


on  as  a  domestic  drudgery,  but  whenever  it  became  an  industry, 
and  where,  therefore,  larger  quantities  had  to  be  ■  handled, 
mechanical  devices  in  mills  are  the  first  we  find  on  record,  follow- 
ing upon  those  for  handling  water.  Whether  the  mining  industry 
flourished  sufficiently  long  before  the  milUng  industry,  to  justify 
the  introduction  of  mechanical  handling  devices,  it  is  hard  to  tell, 
for  while  in  one  locality  milling  had  the  chronological  advantage 
over  mining,  the  reversal  of  that  order  was  probable  in  other 
localities.  However  this  may  have  been,  mining  and  quarrying 
were  some  of  the  earliest  occupations  of  man,  where  it  paid,  even 
in  the  very  early  ages,  to  employ  mechanical  handling  devices. 
This  will  be  apparent  when  we  consider  that  minerals  are  so  much 
heavier  and  therefore  more  difficult  to  handle  than  wheat  and 
flour,  or  rather,  meal.  With  mining  and  quarrying  occupations  we 
must  also  couple  military  and  fortification  works  which  have  played 
a  most  important  part  in  the  history  of  quarrelsome  man. 

Water-Handling    Devices. 

Since  mechanical  devices  for  handling  water  were  the  first  man 
ever  built,  we  will  deal  with  this  subject  first.  These  naturally 
applied  to  the  spheres  of  man's  first  civihsation — Egypt  and 
Mesopotamia — where,  in  order  to  secure  a  continuous  succession 
of  crops,  the  fields  must  be  irrigated  during  the  intervals  between 
the  flooding  of  the  rivers. 

It  has  been  stated,  broadly  speaking,  that  the  use  of  machinery 
was  not  justified  if  labour  were  cheap,  but  it  must  be  understood  that 
the  cost  of  the  machine  is  also  an  important  factor  in  the  case.  Xow, 
in  antiquity  two  mathods  were  employed  for  raising  water,  one  being 
intermittent  and  consisting  of  a  bucket  which  was  lowered  into  a 
well  and  raised  when  full,  the  other  being  continuous  and  consisting 
of  an  endless  chain  of  smaller  receptacles  which  dipped  and  delivered 
water  in  an  unbroken  succession.  The  first  method,  which  is  of 
minor  interest  in  this  inquiry,  was  the  "  Shadoof,"  which  is  still  in 
use  to-day — a  device  which  every  peasant  can  make  for  himself 
at  trifling  or  no  cost  at  all.  It  consists  of  two  posts  or  mud  walls, 
with  a  long  slender  pole  operated  from  a  cross  axle,  similar  to  the 
well-sweep  of  our  grandfathers.  The  "  Shadoof  "  lifted  water  only 
a  few  feet,  so  that  in  the  southern  part  of  Upper  Egypt,  where  the 
banks  of  the  Nile  are  high,  four  and  even  five  "  Shadoof  "  are  used. 
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one  above  another  (see  Fig.  2).  The  same  device  was  in  use  for 
the  field  of  the  peasant  or  the  garden  of  the  noble.  The  engine 
mentioned  by  Herodotus  was  most  likely  the  "  Shadoof "  ;  it  may, 
however,  have  been  the  more  complex  machine  known  as  "  Sakya," 
or  "  Chain-of-Pots,"  to  be  dealt  with  later. 

Opponents   of   Progress. 

In  June,  1815,  shortly  after  his  arrival  in  Egypt,  the  versatile 
Belzoni  tried  to  introduce  to  Mahomet  Ali  Bashaw  a  pump  of  his 


Fig. 


■CuAiN-OF-PoTs,"    "Sakya,"   or    Peksian   Wheel. 


own  invention  to  supersede  the  numerous  primitive  water-lifting 
devices  which  have  been  in  use  on  the  banks  of  the  Nile  from  time 
immemorial.  He  hoped  to  raise,  by  one  of  his  pumps,  as  much 
water  as  the  primitive  devices  did  with  four  oxen,  thus  dispensing 
with  many  thousands  of  cattle,  as  at  that  time  over  5  000  such 
appliances  were  in  use.  Belzoni  saw,  however,  that  he  was  not 
a  welcome  visitor  to  the  population,  who  feared  that  his  introduction 
would  throw  many  of  them  and  their  animals  out  of  employment. 
Belzoni  here  refers  to  the  "  Sakya,"  or  "  C'hain-of-Pots,"  or  the 
'■  Taboot,"  since  the  "  Shadoof  "  is  driven  by  man-power. 

The    Application   of  Primitive    Methods   To-day. 

In  his  book,  '"  Egyptian  Irrigation.  1884,"  Sir  W.  Wilcocks, 
M.I.C.E.,  Inspector  of  Irrigation  in  Egypt,  expresses  the  opinion 
that  primitive  methods  of  water-raising  which  have  been  practised 
with  eminent. success  these  5  000  years,  might  with  advantage  be 
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copied,  even  to-day,  in  those  countries  where  the  rainfall  is  insignifi- 
cant. He  mentions  that  the  "  Sakya  "  as  still  in  use  is  generally 
eraploj-ed  for  raising  water  to  a  height  of  3  metres  and  over. 
Lieut.-Col.  -Justin  C.  Boss,  R.E.,  C.M.G.,  Inspector-General  of 
Irrigation  in  Egypt,  says,  in  his  introduction  to  Wilcocks'  book  : 

It  is  certain,  that  in  the  old  daj's  there  must  have  been  native  engin- 
eering talent  of  the  very  highest  order,  and  when  we  read  of  such  and 
such  a  king  restoring  public  works  in  a  long  and  glorious  reign,  there 
must  hare  existed  a  continuous  supply  of  good  engineering  talent  which 
had  carte  blanche  from  the  rulers  of  the  day. 


A    Biblical   Allusion. 

From  the  above  introductory  remarks,  most  of  which  refer  to  the 
"  Chain-of-Pots,"  the  progenitor  of  our  present-day  bucket  elevator, 
it  is  clear  that,  primitive  as  the  device  was,  it  was  a  good  machine. 
It  is  believed  to  be  of  Egyptian  origin,  although  there  is  no  proof  of 
this.  It  must  have  been  long  in  use  at  the  time  of  Moses  and 
familiar  to  the  Israehties,  for  it  is  referred  to  in  the  poetical  allusion 
symbolizing  man's  life,  in  the  twelfth  chapter  of  the  Book  of 
Ecclesiastes  : 

.  .  .  .  Or  ever  the  silver  cord  he  loosed,  or  the  golden  bowl 
be  broken,  or  the  pitcher  be  broken  at  the  fountain,  or  the  wheel 
broken  at  the  cistern. 

The  "  Chain-of-Pots,"  which  was  a  familiar  sight  in  those  days, 
is  certainly  referred  to  here.  "  The  silver  cord "  refers  to  the 
bleached  condition  of  the  fibre  ropes  ;  the  "  golden  bowl ""  is  an 
allusion  to  the  colour  of  the  earthenware  pots,  both  ropes  and  pots, 
dripping  with  water  and  glistening  in  the  bright  sunlight, 
represented  to  the  vivid  imagination  of  the  Oriental  a  striking 
resemblance  to  burnished  gold  and  silver.     If  the  cord  broke,  which 


Fig.     5. — Bucket     Elevator     for     Solids. 
Jacques   BeSSOn,    1578. 


Desckibed     by 


was  probably  not  an  infrequent  occurrence,  the  whole  "  Chain-of- 
Pots  "  would  drop  into  the  well,  breaking  the  pitchers  and  also  the 
terminal  driving  wheel,  owing  to  its  revolving  either  contrary 
to  its  wont  or  at  a  speed  for  which  it  was  not  intended. 

Whether  the  device  was  too  intricate  to  be  represented  in  the 
mural  records,  or  whether  it  did  not  come  into  use  in  Egypt  before 
the  time  of  the  lady  Pharaoh,  Hatshepsu,  of  Eighteenth  Dynasty. 
1587  to  1562  B.C.,  is  not  clear.  At  any  rate,  there  are  but  two 
illustrations  of  water-raising  machinery  in  existence  dating  from 
this  reign,  and  they  are  both  of  "  Shadoofs,"  and  in  the  same 
tomb   at  Thebes. 

The   "Chain-of-Pots" 

This  device  was  also  known  as  the  "  Persian  Wheel,"  which  title 
is  seemingly  justified,  as  it  is  supposed  to  have  been  introduced  into 
Egypt  by  "the  followers  of  Cambyses  after  the  Persian  invasion, 
before  250  B.C. 

The  "  Chain-of-Pots  "  consists  essentially  of  an  encUes^s  chain  of 
earthenware  pots  strung  together  by  fibre  ropes  which  pass  over 
an  upper  terminal  wheel,  which  is  rotated  by  animals ;  it  has 
sometimes  also  a  lower  terminal  beneath  the  water  level.  A 
primitive  device  of  this  type,  as  stiU  in  use,  is  shown  in  Fig.  3. 
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'I'lie  "  C'L;i]iinl  lui^ '■  is  mentioned  in  Coptic  manuscripts*; 
while  this  and  other  water-liftLng  devices  are  deait  with  by  the 
Arabian  philogiau,  Ibn  Sida  (born  at  Murcia,  1007)  ;  also  by  Agdabi, 
another  Arabian  savant.  Tlie  ropes  used  for  the  "  C'hain-of-Pots  " 
were,  according  to  these  writers,  made  of  leather,  cotton,  wool,  and 
even  of  silk.  The  hair  of  camels,  goats  and  liares  was  sometimes 
used,  and  also  the  bass  of  palm-trees  ;  of  the  latter,  cocoa-palm  fibre 
is  stated  to  furnish  very  suitable  ropes.     "  C'hains-of-Pots,"  similar 


Fio.   0. — Pkimitive    Gravity    Bucket  Conveyor.      Described 
BY  Dk.   Robert  Hooke,   1692. 

to  those  described  in  these  Arabic  manuscripts,  are  still  to  be  found 
in  their  unaltered  form.  In  some  Arabic  manuscripts  at  Oxford, 
including  one  by  Gazari  (who  lived  at  Dijar  Bekr,  on  the  Upper 
Tigris,  about  1200  A.D.),  five  different  methods  of  raising  water 
are  illustrated  and  described,  one  of  which  is  the  "  Chain-of-Pots." 
Colonel  Chesney  in  "  Euphrates  Expedition,"  and  Sir  Henry  Layard, 
also  describe  similar  devices  which  are  in  use  on  the  banks  of  the 
Euphrates  and  Tigris. 

A   Primitive    Bucket    Elevator. 

A  good  account  of  a  rather  primitive  bucket  elevator  for  water  is 
given  by  F.  iVIarco  Galli.  This  is  of  interest  because  it  conveys  the 
idea  that  the  author  had  a  close  and  practical  acquaintance  witli 
such  devices,  which  many  of  the  ancient  writers  had  not,  judging 
from  their  descriptions  and  illustrations.  This  elevator  is  illus- 
trated in  Fig.  4,  taken  from  Galli's  work,  "  iliscellaneo  JIatematica 
Opera,"  Parma,  1694.  The  elevator  is  composed  essentially  of  an 
endless  chain,  consisting  of  a  series  of  boards  hinged  together  by 
a  few  links  of  chain  at  their  four  corners.  To  each  of  these  boards 
a  slightly  smaller  receptacle  is  attached  ;  one  such  link  is  shown  in 
the  foreground.  Two  terminals  of  triangular  cross  section,  and 
of  wood,  support  this  chain  in  either  a  vertical  or  an  inclined  position. 
One  of  the  latter  type  is  represented  in  the  illustration  here  given  ; 
Galli  also  depicts  one  of  tlie  former  type.  The  inclined  run  of  tlie 
chain  is  supported  by  rollers. 

Bucket    Elevator  for   Solids. 

So  far  as  we  have  seen,  the  development  and  the  application  of 
the  bucket  elevator  has  only  been  for  the  raising  of  water,  and  it 
is  little  wonder  that  as  soon  as  the  need  arose  for  handling  solids  the 
needful  trifling  modifications  to  an  already  well-developed  machine 
were  soon  accomplished. 

Perhaps  the  first  attempt  in  this  diiection  was  that  dealt  with 
by  Buonaiuto  Lorini,  of  Florence,  in  his  well-known  book,  "  Delia 
Fortificationi,"  1597.  In  Chapter  VIII.  of  the  work  he  shows  an 
endless  chain  manijiulated  by  a  pulley,  with  wliich  baskets  of 
earth,  attached  at  the  lower  end,  are  raised  and  detached  at  the 
upper  end  ;  while  the  empty  baskets  are  attached  to,  and  returned 
by,  the  descending  chain. 

A  further  development,  though  published  at  an  earlier  date,  is 
that  of  Jacques  Besson,  for  moving  earth  and  building  materials 
for  repair  work  on  top  of  city  W'alls,  &c.  It  is  illustrated  and 
described  in  his  book,  '"  Theatre  Des  In»*mmens,"  1678,  from  wliich 
the  accompaming  illustration.  Fig.  5,  is  reproduced.  The  upper 
teiminal  is  shown  on  the  left,  and  is  driven  by  worm  and  worm 
gearing,  while  on  the  right  may  be  seen  the  lower  terminal  with 
crossbars  to  a.'isist  a  man  in  turning  the  machine.  A  very  similar 
device,  and  for  the  same  purpose,  is  that  of  Capitano  Agostino 
Kamelli,  mentioned  in  his  book  "  Le  Diverse  et  Artificiose  Machine," 
ir)88. 

A    Primitive    Form   of   Gravity    Bucket    Conveyor. 

A  relatively  modern  variety  of  the  bucket  elevator  is  the.  gravity 
bucket  conveyor;  .so  well  known  in  these  days  and  so  extensively 
used  in  power-houses,  which  has  also  been  anticipated,  so  far  as 
its  fundamental  principle  is  concerned.  For  what  is  undoubtedly 
a  progenitor  of  this  handling  device  is  a  contrivance,  the  description 

•  According  to  W.  Spiedclberg,  Abh.  d.  W.G.d.W.  in  Gottingen, 
PhiL  Hist.     Class  11.,  Vol.  10,  p.  77,  1017. 


ot  which  was  communicated  to  Dr.  Hooke,  in  September,  1(>92, 
by  Sir  Robert  Southwell,  who  saw  it  at  work  in  Brandenburg  for 
the  speedy  (sic)  conveyance  of  earth,  raising  of  gravel,  &c. 

The  following  account  of  this  interesting  device  is  taken  from 
"  Pliilosophical  Experiments  and  Observations  of  the  late  Eminent 
Dr.  Robert  Hooke,"  Derham,  London,  1726.  The  appliance  consists 
of  an  endless  chain  of  receptacles  (see  Fig  6),  in  this  case,  baskets 
which  are  filled  at  the  receiving  terminal  on  the  left,  then  conveyed 
to  the  delivery  terminal  on  the  right,  where  they  come  in  contact 
witli  a  tripper,  the  driving  shaft  of  the  machine  in  this  instance ; 
wheie  they  are  discharged  and  returned  in  an  upright  position  ready 
to  be  refilled.  There  are  here  all  the  essential  features  of  a  gravity 
bucket  conveyor,  the  suspension  of  the  buckets  above  their  centre  of 
gra\-ity  so  that  they  always  retain  their  normal  position  in  whatever 
part  of  the  length  ot  the  conveyor  they  may  be  ;  like\vise  their 
ability  to  be  tipped  over  in  contact  with  a  tripper  which  Inight  be 
at  any  part  of  the  conveyor.  It  is  probable  that  the  device  in 
question  was  manipulated  by  two  men — one  filled  the  baskets  and 
tlie  other  turned  the  crank.     In  this  case  it  is  obvious  that  the  con 


Fio.   7. — Bucket  Elevator  for  Use  is  Mines,  as  Invented 
BY  Thomas  Aekwkioht,   1802. 

veyor  was  running  very  slowlj-  and  the  man  who  turned  the  handle 
had  time  to  rest  while  the  next  basket  was  being  filled. 

Arkwright's   Early   Conveyor. 

From  this  extremely  primitive  device  we  now  come  to  the  more 
mechanical  solution— ^that  of  one  Thomas  Arkwright,  of  Kendal, 
a  iVe.stmorland  engineer,  who,  in  18  2,  invented  a  gravity  bucket 
elevator  for  raising  ore  from  mines.  In  recognition  of  his  inventive 
ability,  he  was  awarded  a  bounty  of  twenty-five  guineas  by  the 
Society  for  the  Encoura!»ement  of  Arts,  Manufactures  and  Commerce. 
The  device  (see  Fig.  7)   consists  of  an  endless  chain,  composed 
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of  long  links  joined  together  by  pins  which  project  sliglitly  beyond 
tlie  lashes  of  the  chains  ;  these  projections  engage  with  notches  in 
the  terniinal  driving  wheel.  There  are  but  few  buckets  on  this 
cliain,  which  passes  over  wheels  and  drums.  It  is  naturally  imper- 
ative that  the  receptacles  of  a  gi-avity  bucket  conveyor  should  be 
suspended  above  their  centre  of  gravity  and  this  appears  to  be  the 
case  here,  although  it  is  not  certain,  since  the  descending  bucket  is 
shown  upside  do^m.  What  leads  one,  however,  to  the  imjnession 
that  they  are  so  suspended  is  justified  by  the  slightly  inclined  path 
between  the  two  upper  wheels,  where  the  buckets  "are  apparently 
kept  in  an  inverted  position  by  guides  upon  which  they  appear  to 
slide.  The  descending  bucket,  being  inverted,  might  be  a  mistake 
on  the  part  of  the  engraver,  since  there  is  very  little  difference  in 
the  appearance  of  the  receptacles  whichever  position  they  are  in. 

Safety   Devices. 

A  safety  device  such  as  is  now  frequently  employed  on  elevators 
and    inclined    conveyors,  to    prevent    the    machine   from  runninu- 


Link  Belt  Company,  of  Philadelphia,  al.so  bv  a  German  firm,  who 
have  obtained  letters  patent  lor  the  invention  within  the  last  few 
years.  This  invention  was  patented  and  applied  to  a  diedging 
machme  by  D.  S.  Howard,  and  was  illustrated  and  described 
in  The  Artizan  "  of  May  1,  1869,  pp.  102-103.  A  portion  of  the 
dredger  is  shown,  in  two  views,  in  Figs.  8  and  9,  and,  although  the 
machine  is  used  for  excavating  under  water,  it  is  to  all  intents  and 
purposes  a  bucket  elevator,  and  undoubtedly  anticipates  the  two 
more  modern  inventions  above  mentioned. 

The    Chinese    Chain    Pump. 

As  the  "  Chain-of-Pots  "  is  the  progenitor  of  the  gi-avity  bucket 
conveyor,  so  likewise  is  the  Chinese  chain  pump  that  of  the  modein 
chain  elevator.  This  rlevice  was  used  for  in-igating  in  China,  and 
IS  of  practically  the  same  antiquity  as  the  agriculture  of  that 
country,  which  was  in  an  advanced  state  of  develojiment  early  in 
the  thirteenth  centmy  B.C.  We  find  the  earliest  records  of  "this 
device  in  a  C^hinese  book,  entitled  "  K'ien  Lung  Keng  Tschi  t'u  '■— 
the  literal  translation  of  which  is  "  Pictures  of  Ploughinc^  and 
W  eaving,''^  or,  more  freely  translated,  "  Agricultui-e  and  the  Silk 
Industry."  The  fiist  name  of  the  title  of  the  above  book  was  that 
of  the  emperor  who  reigned  fj-om  16.50  to  17i  3,  at  whose  order  an 


Fios.   8   &   9.— Two    VIEWS   of   Bucket   Dredgee   with  Helical   Feedlno   Devices,    18G9. 


in  a  retrograde  direction  in  the  event  of  the  chain  breaking,  is 
already  in  use  in  this  early  example  of  1802  (see  ratchet 
wheel). 

The  buckets  are  filled  instantaneously  from  the  feed-box  ;  this 
also  implies  a  relatively  slow  speed  of  the  chain  of  buckets,  but  it 
was  probably  faster  than  in  the  previous  example,  dating  from 
1692.  AU  gravity  conveyors  are  slow-running  machines,  even  at 
the  present  day,  and  their  speed  is  rarely  more  than  45  to  50  ft. 
per  min. 

The  inventor  gives  a  description  of  the  loading  device,  and  also 
a  larger  scale  detail  in  the  smaller  illustration  "(.see  Fig.  7).  An 
iron  spigot  projects  from  the  end  of  the  chain  and  depresses  a  catch 
beneath  the  feed-box,  and  thereby  causes  the  end  of  the  box  next 
to  the  chain  to  tilt  suddenly  so  that  the  contents  slide  into  the 
bucket  just  then  ascending.  As  the  full  bucket  ascends  it  lifts  the 
box  into  its  former  position  again. 

An   Early   Feeding    Device    for   Bucket    Elevators. 

In  connection  with  bucket  elevators  attention  may  be  drawn  to 
a  type  of  portable  machine  used  both  for  unloading  coal  trucks  and 
for  reclaiming  coal  from  a  stock  heap.  In  this  device  a  helix  is 
attached  to  each  side  of  the  projecting  lower  terminal  spindle  of 
an  elevator  ;  these  helices,  which  revolve  with  the  spindle,  are  right 
and  left-handed,  and  produce  a  gathering  action,  feeding  the  buckets 
of  the  elevator  from  an  area  about  three  times  as  wide  as  the  size 
of  the  buckets.  Such  extremely  useful  devices  are  built  by  the 
G    ^ 


earlier  book  was  re-issued,  the  author  of  which  was  Lou  Shou,  and 
the  date  of  publication  the  middle  of  the  twelfth  century  A.D. 
(probably  Aimo  Domini  1145).  The  illustration  (Fig.  10)  has  been 
reproduced  from  one  of  the  plates  in  this  work,  and  shows  the 
Chinese  chain  pump  in  the  form  in  which  it  practically  remains 
to  tliis  day.  Like  many  illustrations  of  antiquity,  the"  one  heie 
reproduced  suffers  from  a  diaughtsman's  error.  The  shaft  which 
is  rotated  by  the  four  men  is  shown  above  the  terminal  wheel  of 
the  conveyor,  whereas  in  reality  it  passes  through  the  centre  of 
the  same,  as  correctly  shown  in  the  later  illustration.  Fig.  11,  taken 
from  Staunton's  Embassy  to  China,  1796.  The  illustration.  Fig.  10. 
incidentally  shows  in  the  background  that  the  water-lifting  method 
effected  in  early  days  in  Egypt  by  the  "  Shadoof  "  was  also  in  use 
at  a  very  earlj-  date  in  China. 

A    Widely-Used    Machine. 

The  "  Chinese  Chain  Pump  "  is  so  universally  distributed  over 
China  that  every  small  holder  is  in  possession  of  a  portable  machine 
of  this  kind.  It  is  believed  to  have  been  introduced  into  Holland  in 
the  seventeenth  century,  probably  by  wandering  Jesuits.  It  was 
there  employed  not  only  for  raising  water,  but  also  moimted  on  a 
pontoon  for  removing  silt  from  harbours  and  docks.  In  1785 
such  a  machine  was  also  used  at  the  Hull  docks  for  clearint^  awav 
the   mud.  ° 

This  Dutch  device  is  a  development  of  the  primitive  "  Chinese 
Chain  Pump"  of  the  twelfth  century.   While, however,  the  latter  is 
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entirely  of  wood,  even  to  the  chain  itself,  and  is  for  handling  water, 
the  Dutch  machine,  with  more  careful  attention  to  details  and  the 
partial  use  of  iron,  can  handle  semi-solids  such  as  silt. 
The  push-plate  conveyor  which  can  be  seen  to-day  in  most  up-to- 


■The  Earliest  Representation  of  the  Chinese  Chain  Pump.    1145  A. D 


date  gas  works  is  composed  entirely  of  iron  and  steel,  including  the 
trough,  and  is  but  a  development  of  the  same  primitive  idea.  This 
particular  machine  conveys  coal  to  the  bunkers  over  the  retorts. 
JIany  other  varieties  of  construction  are  now  in  use  in  the  modern 
development  of  the  scraper  conveyor — probably  a  greater  number 
than  in  the  case  of  any  other  continuous  type  of  conveyor.  In 
addition  to  the  common  form  so  largely  used  in  gasworks  and  power 
stations,  variations  of  the  push-plate  conveyor  are  the  pnsh-bar 
conveyor,  used  for  hot  coke  and  ashes — the  principal  representation 
of  the  type  being  the  De  Brouwer  ;  other  types  consist  chiefly 
of  a  wide  endless  chain  running  through  a  trough,  which  chain 
partly  pushes  and  partly  carries  the  load ;  such  devices  are  also 
used  for  hot  coke  and  ashes,  also  as  coal-face  conveyors  in  mines, 
for  which  purpose  they  were  introduced  about  1900. 

The    Band-Conveyor. 

The  band-conveyor,  one  of  the  mechanical  handling  device'^  nion 
universally  used  in  these  days  than  in  any 
other,  is  of  relatively  modern  origin,  but  it  is  a 
strange  paradox  tjiat  it  was  first  used  in  a 
vertical  direction  for  handling  water  in  which 
respect  it  shares  its  conception  with  all  con- 
tinuous-working devices  such  as  th^  "Chain- 
of-Pots,"  "Chinese  Chain  Pump,"  and  the 
■■  Archimedean  Screw." 

This  vertical  band-conveyor  was  that  termed 
Vjy  Ewbank,  "  A  hydraulic  belt  for  raising 
water."  It  consisted  of  two  endless  bands 
sandwiched  together  and  running  over  two 
terminal  pulleys  in  a  vertical  direction  at  a 
speed  of  1  00<)  ft.  per  min.,  the  lower  terminal 
dipping  into  the  water,  which  was  absorbed 
between  the  two  belts  and  carried  up  and 
discharged  at  the  top  by  centrifugal  force. 
This  device  was  mentioned  in  the  Proceed- 
ings of  the  Newcastle  Meeting  of  the  British 
Association  for  the  Advancement  of  Science, 
iseptember  1.5,  183!*.  Such  a  machine  was  used 
for  some  time  for  a  well  140  ft.  dee])  in 
Portman  Market.  During  the  discussion  it 
transpired  that  a  very  similar  machine  had  been 
seen  some  fifty  years  earlier ;  it  is  therefore 
evident  that  some  such  machine  was  in  use 
about  1788,  perhaps  before ;  it  is,  however, 
more  than  likely  that  this  earlier  device  was  confounded  with  the 
"  Vera  Hope  Pump,"  the  invention  of  a  Paris  postman  of  that  name 
in  1781.  In  this  device  a  number  of  ropes  are  used  instead  of  the 
bands.  Amongst  others,  one  such  pump  was  erected  at  Windsor 
Castle  before  1783. 

The   Descender, 

Oliver  Evans  (1755  to  1819)  employed  a  primitive  horizontal,  or 


rather,  slightly  inclined  band-conveyor  in  ids  automatic  flour  mills  ; 
he  called  it  a  "  Descender."  It  was  mounted  within  a  wooden  box 
on  its  two  terminal  wheels  and,  being  placed  in  an  inclined  position, 
it  ran  by  gravity,  hence  the  name  he  gave  it.  It  is  not  without 
interest  to  learn  that  Fraser  &  Chalmers  erected 
a  most  uji-to-date  band-conveyor,  for  loading 
iron-ore  into  vessels,  in  Spain  only  a  few  years 
ago,  which,  owing  to  its  inclined  position,  also 
works  by  gravity. 

The  credit  of  the  introduction  of  the  band 
conveyor,  as  we  know  it  to-day,  is  due  to  the 
late  Percy  G.  B.  Westmacott,  who  designed  and 
erected  an  extensive  band-conveyor  installation 
at  the  granaries  of  the  Mersey  Dock  and  Harbour 
Board  in  1868.  His  band-conveyor  was  so  care- 
fully thought  out  in  detaUs,  even  to  the  throw- 
off  carriage  by  which  the  load  can  be  with- 
drawn from  the  band  at  any  point,  that  it  is 
])racticaUy  in  use  to-day  as  he  gave  it  to  the 
world. 

A    Reversal   of  Conditions. 

In  conclusion,  it  must  be  apparent  ^to  the 
reader  of  the  foregoing  that  from  the  earliest 
ages  man  was  always  able  to  provide  himself 
with  mechanical  labour-savmg  devices  when 
or  wherever  he  had  any  need  for  them.  In 
fact,  it  is  more  than  probable  that  the  first 
machines  man  ever  built  were  such  devices. 
Not  only  was  the  fundamental  idea  of  prac- 
tically all  conveying  devices  we  employ  to-day 
well  understood  hundreds  of  years  ago — in 
some  cases,  millenniums  ago ;  they  were,  more- 
over, built  of  a  ciuality  and  with  a  finish  sufficient 
for  their  early  use — the  handling  of  water.  If, 
then,  such  elevators  and  conveyors  were  not  more  universally  used 
in  the  industries  of  the  last  few  centuries  it  was  due  to  the  moderate 
demands  of  the  labour  classes  for  wages.  In  the  present  century 
a  complete  reversal  of  conditions  has  been  brought  about.  The 
cost  of  labour  has  risen,  and  the  machine  has  automatically  been 


Fio.  11. — The  Chinese  Chain  Pump  as  still  in  use  at  the  time  op  Staunton's 
visit  to  China,  1796  A.D 

developed  and  built  to  suit  modern  reiiuiiements.  The  only  reason, 
then,  why  the  modem  handling  machine  dates  back  ])ractically 
»rily  two  decades  is  entirely  due  to  the  demands  for  ever-increasing 
remuneration  in  return  for  an  ever-decreasing  manual  performance, 
and  it  is  thus  no  reproach  to  the  progress  of  our  civilisation.  The 
importance  attached  by  Ru.skin  to  hand  labour  has  reverted,  by 
the  men's  own  attitude,  to  an  impossible  theory. 
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The    Future    of    Ship-Discharging    Appliances    for    Bulk 

Materials. 


p.      KININMONTH. 


A  Paper*  read  recently  before  the  Institution  of  Mechanical 
Engineers  aroused  considerable  interest  in  the  general  question  of 
the  loading  and  unloading  of  cargoes  of  bulk  materials,  and  has 
given  rise  to  some  speculation  as  to  the  future  development  of 
meehancial  appliances  for  ship-discharging.  Without  ventiiring  far 
into  this  realln  of  speculation,  the  present  writer  would  like  to  put 
forward  some  considerations  likely  to  affect  the  line  of  progress  in 
this  matter  and  to  make  some  suggestions  which  seem  to  follow  from 
the  considerations  adduced. 

Facility   of   Discharging    as   a    Factor   in    Ship    Design. 

It  is  natural  to  think  that  there  will  in  the  first  place  be  a  more 
marked  tendency  to  design  sliips  with  special  leference  to  facility 
of  discharging  particular  classes  of  cargo,  and  possibly  to  fit  some 
such  ships  with  self-discharging  machinery.  The  grain  and  ore 
steamers  of  the  Great  Lakes,  with  engines  and  boilers  in  the  extreme 
stern  and  one  large  hold  in  all  the  forward  part  of  the  vessel,  indicate 
possibilities  in  this  direction,  but  the  obstacles  in  the  way  of  adapting 
such  vessels  to  ordinary  ocean-going  work  are  considerable.  It  has 
been  stated  that  the  few  Lake  steamers  that  crossed  the  Atlantic  in 
the  early  part  of  the  War  did  not  prove  very  satisfactory,  and 
their  trans-oceanic  voyages  were  soon  discontinued. 

To  imagine  the  time  when  any  considerable  part  of  the  world's 


of  the  Hulett  unloader,  one  of  the  most  interesting  and  significant 
of  the  appUances  of  this  type.  This  unloader  is  a  machine  of  great 
])0wer,  lifting  as  much  as  17  tons  at  a  time,  and  the  grab  is  suspended 
not  by  ropes  or  chains,  but  by  a  rigid  bar  lowered  and  hoisted  by 
means  of  a  balanced  parallel  motion  from  a  carriage  capable  of 
being  traversed  both  along  the  quay  and  transversely.  A  17  ton 
machine  has  a  maximum  capacity  of  900  tons  per  hour,  and  seven 
machines  working  together  are  said  to  have  completely  discharged 
a  cargo  of  11  000  tons  of  iron  ore  in  just  under  three  hours,  an  a  erage 
rate  of  .525  tons  per  hour  each.  Fig.  1  shows  four  of  these  appUances 
at  work. 

It  will  be  seen  that  though,  in  this  maclliiie,  the  weight  of  the  grab 
and  parallel  motion  are  balanced,  it  involves  accelerating  and 
decelerating  in  hoisting,  traversing  and  returning  some  hunch-eds  of 
tons  of  mechanism,  structure  and  counterweight  every  .^0  or  60 
seconds  for  every  17  tons  of  material  removed  from  the  ship.  The 
success  of  the  machine  is  indisputable,  but  the  writer  is  convinced 
that  still  gi'eater  success  awaits  other  forms  of  plant. 

The    Bucket   Elevator   as   Cinderella. 

The  bucket  elevator  is  the  Cinderella  of  ship-discharging  appUances. 
Its  success  in  its  original  field  was  so  great  that  the  grab  has  never 
been  a  competitor  in  the  discharge  of  grain  cargoes.     Its  mechanism 


Fig.  1. — Hulett  Unloaoer  (Weli.max-S.mith  Owen  Co.). 


trade  will  be  carried  in  sliips  specially  adapted  for  the  discharge  of 
particular  materials  is  to  look  further  into  the  future  than  is  the 
purpose  of  this  article.  For  the  discharging  of  ordinary  ocean- 
going vessels  the  main  line  of  development  must  be  in  the  improve- 
ment of  the  three  existing  types  of  special  appUances,  namely  : 
(1)  The  grab  ;  (2)  the  mechanical  or  bucket  elevator ;  and  (3)  the 
pneumatic  elevator. 

The  Crane  and  Grab  as  an  Unloading  Appliance. 

Of  these  types,  the  crane  and  grab,  including  the  numerous  forms  of 
transporter  and  telpher  and  including  also  the  Hulett  unloader,  to 
be  referred  to  later,  are  the  most  higlily  developed,  and  remarkable 
feats  of  rapid  unloading  have  been  achieved  by  their  means.  It 
would  ajjpear,  indeed,  that  comjjaratively  little  room  for  further 
improvement  in  these  devices  exists  ;  neverthlelesss,  the  present 
writer  cannot  feel  that  the  future  Ues  with  the  grab.  The  engineer, 
seeking  steadily  for  the  ideal  mechanism  for  the  puqjose,  will  not 
rest  content  with  an  intermittent  action  such  as  the  grab  necessarily 
involves,  and  he  wiU  dislike  the  necessity  of  hoisting  with  every 
load  of  material  an  equal  or  greater  load  of  container. 

It  is  true  that  this  last  feature  is,  in  a  measure,  removed  in  the  case 

*  H.    J.    Smith  :    "  The   Mechanical   Loading   of   Ships." 


is  simple  and  efficient,  but  very  little  effort  has  been  made  to  improve 
it  in  the  direction  of  enabling  the  elevator  to  reach  all  parts  of  the 
hold.  The  ingenuity  of  inventors  in  tliis  field  has  been  mainly 
directed  to  improving  the  means  for  getting  the  machine  into  and  out 
of  the  ship's  hold.  As  a  consequence,  the  bucket  elevator  is  being 
driven  from  its  original  field  by  the  pneumatic  plant  and  no  effort 
appears  to  have  been  made  to  adapt  it  to  the  handling  of  those 
materials  which  the  pneumatic  plant  cannot  handle,  in  spite  of  the 
deduction  which  must  be  drawn  from  exjjerience  with  grain,  that 
once  mechanical  difficulties  are  surmounted,  the  bucket  elevator  is 
superior  to  the  grab.  That  the  mechanical  difficulties  involved  in 
adapting  the  machine  to  the  handUng  of  such  materials  as,  for 
example,  iron  ore  are  by  no  means  insuperable,  is  sufficiently 
evidenced  by  the  fact  that  greater  cUfficulties  of  a  similar  kind  have 
already  been  overcome  in  the  bucket  dredger  and  the  chain  bucket 
excavator.  For  smaU  coal,  bucket  elevators  have  already  been 
used,  but  not  extensively. 

Hoiv    the    Elevator    may    be    Improved. 

^  First  let  us  consider  the  possibiUty  of  rendering  the  machine  more 
effectual  as  a  means  of  reaching  all  parts  of  the  hold.  Among  the 
devices  introduced  to  enable  an  elevator  to  be  safely  withdrawn 
from  an  unloaded  ship  floating  on  high  water,  is  the  telescopic 
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elevator  (Figs.  2  and  3),  the  lower  jioition  of  which  can  be 
telescoped  within  the  upper.  When  fully  e.xtcnded  this  lower 
portion  is  commonly  capable  of  being  canted  away  from  the  vertical 
towards  the  side  of  the  ship.  It  has  to  be  pulled  away  from  the 
vertical  by  means  of  ropes  or  tackles  and  falls  back  when  released 
unless  resting  on  the  bottom  of  the  hold,  but  there  is  no  reason  why 


Fig.  2. — Portable  TELESConc  Elevator  (Henky  Simon,  Ltd.), 


such  a  motion  should  not  be  performed  and  controlled  by  suitable 
power  mechanism.  ]f,  in  addition,  the  whole  elevator  be  made 
to  revolve  about  its  vertical  axis,  we  have  at  once  a 
machine  capable  of  covering  a  considerable  area.  Mount  this  on 
the  Hulett  balanced  parallel  motion  with  traversing  and  cross 
traversing  movement,  and  conveyors  along  the  supporting  arm  and 
along  the  main  pantrj-,  and  the  machine  suggested  in  Fig.  4  is 
obtained — a  machine  capable  of  reaching  effectively  any  part  of  an 
ordinary  steamer's  hold. 

Special    Problems    in   Ore    Unloading. 
It  will,  of  course,  be  obvious  that  a  bucket  elevator  cannot  be 
plunged  into  a  ma.<s  of  iron  ore  as  it  can  into  a  mass  of  grain  ;    it 
must  operate  by  scraping  the  mass  a.s  a  dredger  or  excavator  does 
{see  Fig.  5),  and  it  will   have   heavy   jarring 
stresses   to    meet   on  encountering    a    large 
lump  firmly  embedded  in  the  mass.     Here  a 
ship-discharging  elevator  has  an  advantage 
not  possessed  by  the  dredger,  for  the  drive 
can   be  applied   to   the  lower  sprockets   or 
drums  which  can  engage  directly  with   the 
buckets  so  as  to   relieve   the  chains    of  all 
but  the  mere  elevating  load.     The  develop-        = 
ment  of    hydrauUc    transmission   also  offers 
a    useful    aid  to     meet    this    difficulty.      A 
hydraulic  drive  can  be  fitted  with  a  proved        ; 
appliance,  which,    when    unusual    resistance 
is    encountered,  automatically  decrea.ses  the 
speed  and    increases    the  torque  up  to  the 
limit  of  the  strength    of  the    parts   without 
overloading  the   prime    mover;    the  use  of 
such  a  device  for  the  purpose  in  view  almost 
suggests  itself. 

The    Control    Arrangements. 

.Another     point    which,     in     the    writer's 

opinion,  might   make  a  very  great  difference  ' — 

to  the  practical  value  of  such  an  elevator — 

which  will  be  working  a  great  part  of  its  time  under  the  decks  of  the 
steamer — is  that  the  movements  should  all  be  controlled  from  a 
cabin  placed  near  the  boot  of  the  elevator,  and,  amongst  the  con- 
trols within  the  power  of  the  driver,  there  should  be  control  of  the 
pressure  of  the  elevator  on  the  mass  of  material  by  means,  possibly, 
of  a  movement  of  a  part  of  the  counterbalance  acting  within  the 


limits  permitted  by  a  spring  member  in   the  raising  and  lowering 
gear. 

It  is  not  necessary  here  to  go  into  greater  detail  regarding  the 
design  of  this  machine,  to  which,  however,  the  writer,  recognising 
that  success  depends  largely  on  the  perfect  adaptation  of  detail,  has 
given  a  great  deal  of  attention.  Hut  imagine  the  elevator  at  work. 
The  driver  in  his  cabin,  suspended  pendulum- 
wise  near  the  bottom  of  the  "  leg,"  brings  the 
machine  opposite  the  hold  to  be  discharged  ; 
the  attendant  starts  the  elevators  and  con- 
veyors, and  the  driver  sets  the  leg  with  its 
shafts  lying  athwartships.  He  then  brings  it 
forward  and  lowers  it  down  on  to  the  mass  of 
ore  or  coal,  as  the  case  may  be,  close  to  one 
corner  of  the  hatch.  Once  the  buckets  are  in 
contact  with  the  material  he  adjusts  the  posi- 
tion of  the  secondan,'  balance  weight  until  the 
buckets  are  seen  to  be  tilling  nicely  without 
excessive  load  on  the  driving  motor,  and  then 
slowly. traverses  the  under  carriage  until  the  leg 
reaches  the  other  end  of  the  hatch.  He  then 
moves  the  upper  carriage  forward  the  width 
(if  the  buckets,  at  the  same  time  turning  the  leg 
through  ISO  dcg.,  and  travels  back  to  the  end 
of  the  hatch  from  which  he  started.  Re- 
I>eating  this  process,  he  gradually  excavates 
a  wide  fosse  to  the  bottom  of  the  hold, 
banked  round  by  material  lying  under  the  decks 
at  its  natural  angle  of  repose.  When  he 
reaches  the  bottom,  the  arrangement  for 
adjusting  the  vertical  pressure  of  the  buckets 
will  enable  him  to  scrape  the  bottom  of  the 
hold  practically  clean.  He  will  then  set  the 
elevator  with  its  shafts  parallel  to  the  ship's 
keel,  cant  up  the  lower  part  of  the  leg,  lower 
until  the  buckets  are  again  practically  scraping 
the  bottom,  and  drive  slowly  forward  into  the 
l)ank  in  the  wings,  repeating  this  all  round  the 
hold.  This  process  is  modified  in  the  after 
holds  on  account  of  the  tunnel,  but  the  method 
is  similar. 

In  carrying  out  all  these  movements  and 
adjusting  their  speed,  the  driver  has  the 
action  of  the  buckets  close  before  his  eyes  and 
he  can  ensure  that  they  are  kept  full  from 
start  to  finish,  and  maximum  capacity  can  be  attained  throughout 
— a  result  impossible  with  any  other  form  of  appliance.  From 
time  to  time  the  lip  of  a  bucket  may  encounter  a  large  lumj) 
about  its  middle,  and  this  may  require  to  bo  thrust  forward  or 
lifted,  according  to  its  position.  Immediately  the  bucket  meets 
this  obstacle  the  pressure  of  the  oil  in  the  hydraulic   motor  will 


Fio.  3. — DiAORAM      Showing 

Arrangement    of    Portable 

Telescopic  Elevator. 


rise^and  act  on  a  piston,  which  will  reduce  the  output  from  the 
pump  and  so  diminish  the  speed,  while  the  pressure  continues  to 
rise  until  the  obstacle  is  removed  or,  in  a  very  extreme  case,  the 
machine  is  stopped,  when  the  lump  must  be  loosened  by  hand. 

It  will  be  noticed  that  though  the  balanced  parallel  motion  is 
similar  in  appearance  to  that  of  the  Hulett  unloader,  it  makes  only 
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small  adjusting  movements  instead  of  swinging  through  its  whole 
range  at  immense  speed  every  minute. 

The  whole  structure  is  very  hght  in  comparison  and  the  cost  of 
the  machine  would  probably  not  exceed  half  of  that  of  the  other. 
No  spilling  of  the  material  on  decks  and  quay  can  occur,  and  the 
output  is  quite  steady  throughout.  The  power  consumption  will 
be  much  smaller  thanthat  of  any  grab  type  of  unloader. 
The   Pneumatic    Elevator. 

These  are  suggestions  towards  that  development  of  the  bucket 
elevator  which  the  writer  looks  upon  as  bound  to  come  in  some 


The  pneumatic  plant  has  now  ueen  used  successfully  for  dis- 
charging small  coal  from  barges  {see  Fig.  (i),  and  there  is  every 
probability  that  the  near  future  will  see  the  extension  of  this 
system  to  discharging  coUiers.  It  becomes  necessary,  therefore 
to  consider  what  improvements  are  possible  in  this  type  of  apparatus. 
In  the  present  writer's  opinion  there  is  very  little  room  for  improve- 
ment in  the  mechanical  efficiency  of  pneumatic  elevators  and 
future  development  must  be  in  the  direction  of  labour  saving. 
At  present  even  the  most  modern  plants  with  elaborate  electrical 
gear  for  raising,  lowering,  and  slewing  the  pipes,  cannot  make  use 
of  pipes  larger  than  S  in.  in  diameter,  because  the  flexible  extremity 


Fig.  4. — ^New  Type  op  Ore  and  Coal  Elevator. 

form  or  another.  Turning  now  to  the  third  form  of  plant — the 
pneumatic  elevator — we  are  faced  at  the  outset  with  certain  marked 
limitations.  In  the  first  place  the  pneumatic  plant  is  capable 
of  handling  only  small  materials  and,  secondly,  it  is  very  wasteful 
of  power.  This  latter  disadvantage  is  however,  so  overbalanced 
by  the  advantage  of  flexibiUty  permitting  effective  use  under 
decks,  in  'tween  decks,  peaks  and  bunker-holds,  &c.,  that  for 
grain  discharging  it  is  almost  universally  preferred  to  the  bucket 
elevator.  It  is  noteworthy,  however,  that  this  does  not  at  present 
apply  to  the  Great  Lakes  where  the  form  of  ship  permits  the  ordinary 
bucket  elevator  to  be  used  very  efficiently. 


of  the  pipe  and  the  nozzle  liave  to  be  man-hantUed  under  the  decks. 
Moreover,  when  working  under  decks  the  labour  of  three^Jmen  is 
required  for  each  8  in.  pipe,  the  capacity  of  wliich  may  be  taken 
as  approximately  100  tons  per  hour  of  wheat  and  60  tons  per  honr 
of  coal,  so  that  for  large  capacities  considerable  labour  is  necessary. 
In  the  present  writer's  view  the  future  will  show  the  develop/nent 
of  self-propelled  nozzles,  possibly  resembUng  agricultural  tractors, 
but  driven  by  electric  motors  and  fitted  with  trailing  ploughs  and 
brushes  to  clean  up  behind. 

A   Self-Propelled    Suction   Nozzle. 

Fig.  7  shows  a  proposal  for  a  pneumatic  coal  discharging  plant  on 
these  lines,  fitted  with  a  Ifi  in.  pipe.  This  plant  vvdll. discharge  coal 
direct  to  wagons,  or  to  the  dump,  or  it  wdl  transfer  from  the 
dump  to  wagons,  weighing  automatically  in  all  cases.  The 
writer  believes  that  there  would  be  no  obstacle  to  the  use  of  a 
24  in.  diameter  pipe  in  this  way,  having  a  capacity  of  I  000  tons  of 
wheat  or  600  tons  of  coal  per  hour,  and  manipulated  by  one  man  in 
the  hold  of  the  ship. 

The  self-propelled  nozzle  will  be  of  advantage  even  if  only  an 
S  in.  pipe  is  required,  and  Fig.  8  shows  an  example  of  such  a  small 
nozzle,  rather  different  in  type,  which  is  being  constructed  at  the 
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Fig.  0. — PsEUjiATic  Coal  Haxdlino  Plant  at  the  City  of 
London  Electricity  Works. 

present  time,  preliminary  experiments  having  already  demonstrated 
the  advantages.  The  development  of  this  appliance  will  render 
the  pneumatic  plant  superior  to  the  bucket  elevator,  even  for  the 
discharge  of  grain  from  Lake  steamers,  where  the  bucket  elevator  has 
hitherto  been  unapproachable. 


I'n.-^S. — Small  Type  Self-Propelleu  Nozzle. 
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Electrically-Operated    Apparatus    for     Handling     Railway 

"  General    Goods." 


By    GEORGE    BlILKELEY.    A.M.I.Mcch.E.    (Gr 


The  fundanieiital  difficulty  witli  whicli  the  engineer  is  faced  when 
he  wishes  to  utilize  nncchanical  means  for  dealing  with  railway 
freight  traffic  is  the  latter's  infinite  variety. 

A  visit  to  a  shell  factory  in  wartime,  or  the  same  metamorphosed 
into  a  margarine  factory  in  peace  time,  where  the  apparatus  for 
handling  and  conveying  the  finished  product  (working  so  jirecisely 
and  seemingly  almost  thinking  for  itself)  may  delight  his 
mechanical  mind  and  raise  in  him  the  spirit  of  emulation  ;  but 
on  visiting  a  railway  goods  shed  the  next  day,  he  may  be  pardoned 
a  feeling  of  some  perplexity  when  the  first  rail  waggons  he  sees 
unloaded  disgorge  something  like  the  following  :  Bacon,  linoleum, 
spades,  belting,  rope,  iron  gutters,  a  mailcart,  cheese,  wire  netting, 
gas  fittings,  brooms,  margarine,  a  writing-desk,  canvas  rolls,  hand- 
pumps,  bicycle  tyres,  pulley  blocks,  paints,  trays  of  jampots,  tin 
ingots,  and  tubes  of  various  lengths.  How  can  such  a  medley 
of  stuff  be  meehanicaUy  handled  to  any  precise  degree  ? 

The    Man   and   the    Horse. 

Xow  the  system  which  has  performed  the  work  of  conveying 
general  goods  between  rail  waggon  and  trader  ever  .since  the 
inception  of  railways  still  prevails  to  a  very  large  degree.  It  is 
based  on  the  undoubted  fact  that  the  only  mechanism  which  can 
think  for  itself  so  as  to  deal  with  a  stream  of  such  varied  freight  as 
the  foregoing  (and  whose  complication  is  increased  by  some  of  the 
articles  being  fragUe)  is  the  human  machine — to  .wliich  has  been 
added  a  sack  truck. 

So  that  across  the  platforms  of  all  railway  goods  sheds  may  be 
seen  a  stream  of  mankind,  each  individual  pushing  a  sack  truck 
and  depositing  his  load  on  (or  taking  it  off)  a  road  vehicle,  usually 
drawn  by  one  or  two  horses.  In  one  direction,  between  cartage  vehicle 
and  freight  train,  each  man  pushes  an  empty  sack  truck,  save  in 
exceptional  cases. 

Here,  then,  we  have  that  age-old  combination,  "  tlie  man  and  the 
horse,"  deaUng  with  goods  which  have  been  (or  are  to  be)  hauled 
by  the  last  word  in  railway  locomotives  over  a  track  replete  with 
every  scientific  signalling  and  train-controlling  device.  This  is  an 
anomaly,  but  can  it  be  altered  ? 

This    Can    be    Improved    On. 

The  answer  is  in  the  affirmative  for,  at  any  rate,  a  percentage 
of  the  work  ;  which  percentage  a  steady  apjjication  to  the  problem 
and  constant  progress  in  its  scTlution  must  improve.  When  a  man 
pushes  a  sack  truck  he  is  both  the  brains  and  the  motive  power  of 
the  appliance  he  uses.  In  the  future,  he  must  be  the  brains  of  the 
machine  only  ;  for  other  more  convenient,  more  economical  and 
infinitely  more  powerful  motive  power  is  now  available. 

Here,  at  the  outset,  it  may  be  said  that  until  the  development 
of  electrical  apparatus  (and  the  advent  of  the  petrol  engine)  little 
or  no  progress  could  be  made  from  the  "  man  and  horse  "  pro- 
position. Railwaj'  engineers  of  past  generations  used  to  erect 
avenues  of  fixed  hand-worked  jib  cranes  along  shed  platforms. 
When  there  was  something  too  cumbersome  for  even  a  number  of 
men  to  prize  out  of  or  into  the  waggon,  and  the  latter  happened  to 
be  within  the  radius  of  the  crane,  or  a  shunting  engine  was  handy 
to  move  the  whole  train  conveniently  for  it — then  the  crane  would 
be  employed ;  but  more  often  they  were  used  to  hang  hats  and 
coats  on,  or  were  buried  beneath  piles  of  "  wait-order  "  goods.  In 
some  few  cases  hand-cranes  were  installed  which  could  travel  to 
their  load,  but  the  travelling  was  by  hand-power  and  they  were 
seldom  moved. 

With  the  development  of  the  electric  motor,  however,  the  aspect 
has  changed.  It  is  true  that  the  first  step  was  to  merely  substitute 
for  the  avenues  of  fixed  hand-cranes  similar  rows  of  fixed  electric 
ones,  which,  in  the  main,  represented  a  capital  outlay  which  did 
not  earn  its  living,  because  it  is  a  lengthy  process  to  find  an  available 
shunting  engine  from  the  yard  and  push  or  pull  a  whole  train  in 
order  to  get  one  u-aggon  of  it  under  a  fixed  crane.  Moreover,  this 
shunting  is  also  a  dangerous  and  time- wasting  proceeding  ;  because 
the  hinged  doors  of  the  waggons  will  be  lying  back  on  the  shed 
platform  (see  Fig.  1),  and  will  sweep  along  it  when  the  train  is 
moved.     So  all  concerned  must  cease  work  and  stand  back. 

The   Basic    Principle    in    Goods    Handling. 

The  now  recognized  principle  on  which  is  based  the  provision 
of  any  kind  of  apparatus  for  deahng  with  railway  goods  is  that 
it  must  he  mobile  and  able  to  travel  to  and  from  any  rail  waggon 
or  cartage  vehicle  concerned.  The  first  effect  of  this  principle  has  been 
the  special  development  of  the  overhead  travelhng  gantry-crane, 
having  an  underslung  swivelling  jib  carried  on  its  cross-traveller. 


Such  cranes  arc  now  usually  installed  so  as  to  span  the  rail  tracks 
between  two  shed  jjlatforms.  the  platforms  themselves  and  (the 
swivelling  jib  being  made  of  such  a  radius  that  it  can  be  poked 
between  the  shed  roof  columns)  and  also  to  plumb  cartage  vehicles 
standing  in  the  adjacent  roadway  (Fig.  1). 

For  yard-working,  the  same  basic  principle  is  followed  ;  but 
whereas  the  shed  columns  form  a  convenient  support  for  the 
overhead  crane  tracks,  this  arrangement  would  necessitate,  the 
erection  of  a  double  row  of  special  crane  columns  if  such  cranes 
were  installed  for  yard  working.  What  is  known  as  a  "  Goliath  " 
crane  has  therefore  been  developed,  in  which  the  whole  structure 
travels  longitudinally  along  rails  which  are  laid  at  ground  level. 
An  objection  to  this  type  of  crane  is  that  it  must  be,  by 
its  nature,  somewhat  curabersqme  and  slow  in  travel.  The  pos- 
sibihties  of  a  more  agile  substitute  for  it  will  be  dealt  with  later. 
It  is  at  once  obvious  that  arrangements  of  mobile  overhead  cranes 
such  as  are  described  above  avoid  a  lot  of  shunting,  and  this  is  one 
of  the  principal  aims  and  objects  in  providing  machinery  to  deal 
with  railway  goods. 

Limitations   of    the    Overhead    Gantry   Crane. 

An  inherent  limitation  of  the  overhe'ad  travelhng  crane  of  the 
gantry  type  is  that  it  can  only  make  one  lift  from  a  train  of  waggons 
at  one  time.     In  doing  this,  however,  it  occupies  the  whole  cross 


Fig.    1. — 1-TON     Overhead    Travelling    Gastrv-Cranb    with 

UNDERSLtrXG     SWIVELLING     JIB     (BaBCOCK     &     WiLCOX,     LtD.)     AT 

C4.W.R.  Goods  Depot,  Cardiff. 

space  between  its  carrying  rails  and  blocks  the  way  of  another 
crane.  In  very  long  sheds  or  yards,  two  such  cranes  are  sometimes 
provided  in  series,  but  any  greater  number  would  be  likely  seriously 
to  interfere  with  each  other's  movements.  Even  with  two  such 
cranes  it  is  impossible  to  make  two  diagonal  movements  from  end 
to  end  of  a  shed  or  yard  at  the  same  time. 

Before  considering  the  problem  of  providing  hoisting  and  carrying 
apparatus  which  might  accomphsh  more  rapid  loading  or  unloading 
of  a  train,  it  is  advisable  again  to  bear  in  mind  the  miscellaneous 
nature  of  railway  general  goods.  The  most  rapid  and  mobile 
crane  made  or  conceived  can,  when  provided  with  a  hook  and  sling 
only,  deal  with  but  one  article  at  a  time,  except  in  the  case  of 
barrels  or  such-like  handy  things  which  can  be  readily  bunched 
together  in  the  sling.  AVere  every  article  in  a  trainload  individually 
dealt  with  by  an  overhead  travelling  crane,  the  day's  work  of  a 
goods  shed  or  yard  could  never  be  got  through. 

We  therefore  come  clown  to  the  alternative  of  dealing  with  the 
bulk  of  goods  (which  are  generally  of  a  manageable  size)  either 
individually  or  in  twos  and  threes  by  men  with  sack  trucks  ;  or 
by  the  use  of  some  kind  of  containers  or  trays,  which  can  themselves 
be  craned  or  otherwise  mechanically  placed  in  or  removed  from 
the  rail  waggons  ;  together  with  the  use  of  such  types  of  mechanical 
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appliances  as  afford  sufficient  area  of  loading  and  conveying  surfaces 
to  accommodate  mixed  articles  and  packages  of  various  classes. 

Scope   of  Containers   and   Trays. 

Containers  are  a  very  fascinating  proposition  and,  where  such 
traffics  as  butter,  baskets  of  fruit,  c>  c,  are  pa-ssing,  can  be  very 
beneficially  employed  and  undoubtedly  save  both  labour  in  handling 
en  route,  and  also  claims  for  damaged  goods.  Containers  are  not, 
however,  the  universal  panacea  for  all  railway  transport  difficulties 
that  some  of  their  advocates  would  have  us  believe,  and  can  indeed 
only  be  used  to  a  limited  extent  so  long  as  the  practice  of  traders 
in  Great  Britain  remains  what  it  is — i.e..  the  fonvarding  of  small 
consignments  only  of  one  class  of  article  or  package.  Also  there 
are  of  necessity  a  great  variety  of  articles  which  can  be  economicallj' 
and  snugly  stowed  away  in  an  open  waggon  and  sheeted,  but  which 
could  not  be  conveniently  got  into  a  rigid  container. 

Trays  of  various  sorts  seem  to  offer  more  general  scope  than 
containers,  especially  if  they  could  be  fitted  with  small  wheels  or 
sunk  rollers,  so  that  they  would  be  easily  movable  under  load  for 
stowing,  ke. ;  or  if  they  were  constructed  with  suitable  bases,  to  use 
in  connection  with  jack-trucks.  Here  again,  as  with  containers, 
a  very  large  outlay  would  be  involved  in  an  attempt  to  deal  with 
a  large  proportion  of  mixed  tratlic  by  this  means,  and  it  might 
possibly  be  justified.  It  appears  to  be  largely  a  matter  of  common 
sense  aided  by  numerous  practical  experiments.  While  certain 
traffic  is  obviously  suitable  for   containers   or  trays,   an   attempt 


Fig.  2. — Moxo-Rail  Telpher  bidisg  ox   Travelling   Gantkv 
(Hekbebt  Morris,  Ltd.). 

to  force  such  a  system  on  railways  as  a  whole  would  be  very 
much  a  leap  in  the  dark  and  largely  against  reason.  What  is 
needed  is  that  every  possible  opportunity  of  utilizing  containers  and 
the  like  shall  be  experimentally  exploited,  when  the  knowledge  so 
gained  would  without  doubt  enable  the  scope  of  such  appliances 
to  be  gradually  extended. 

Eliminating  the  Human  Load-Carrier. 

In  the  writer's  opinion  the  widest  field  for  improvement  offers 
inconnection  with  the  transfer  of  general  goods  between  rail  waggon 
and  cartage  vehicle.  If  such  goods  could  be  mechanically  conveyed 
between  these  points  of  their  journey  at  both  sending  and  receiving 
stations,  the  human  machine  being  only  employed  on  such  actual 
loading  and  unloading  at  the  vehicles  in  question  and  doing  no 
trolleying  by  hand-power  between  them  as  now — a  very  substantial 
saving  in  labour  costs  per  ton  handled,  with  a  resultant  and  corres- 
ponding increase  in  the  speed  of  working  and  tons  handled  per 
working  day,  would  certainly  accrue. 

The  Electric  Platform  Truck. 

One  of  the  most  useful  mechanical  appliances  that  ha  v.-  been 
recently  developed  is  undoubtedly  the  electric  platform  truck. 
These  little  vehicles  are  now  made  of  from  h  to  2  tons  carrying 
capacities,  while  the  area  of  their  load  platforms  is  such  that  any 
type  of  packages  or  article  can  be  carried  by  them  or  drawn  behind 
them  in  suitaV>le  trailers.  On  the  passenger  platforms  of  large 
termini  they  have  aheady  come  to  stay  and  are  invaluable  for 
dealing  with  the  parcels  traffic  carried  by  pa.ssenger  trains.  On  the 
narrow  platforms  of  a  goods  shed  their  scope  is  not  at  first  so 
obvious,  though  their  usefulness  there  can  certainly  be  extended  if 
the  right  size  and  tj'pe  of  truck  is  developed  and  all  concerned  co- 


operate in  organizing  theii  efficient  use.  These  trucks  are  made  in 
great  variety  of  forms  on  some  of  which  a  self-contained  electric 
jib  crane  can  1  e  fitted. 

For  certain  work,  noticeably  that  of  loading  and  unloading 
steamships,  these  trucks  present  the  last  word,  and  for  such  service 
the  jack-truck  variety  is  the  most  useful.  Witli  this  type  each 
truck  serves  a  number  of  bridge-section  trays,  which  cm  be  loaded 
in  the  quayside  warehouses  or  in  the  vessel's  holds  ;  the  electric 
trucks  pick  them  up  and  convey  them  between  the  warehouses  or 
other  points  and  the  ship's  side,  where  either  the  quay  cranes  or 
the  vessel's  derricks  transfer  them  between  shore  and  ship. 

The  writer  recently  watched  a  ship  being  unloaded  ;  her  forward 
holds  were  served  by  electric  jack-trucks  and  their  trays,  and  fourteen 
men  were  employed  ;  the  after-holds  were  dealt  with  by  net  slings 
delivering  to  men  with  sack  trucks,  and  recjuired  thirty-nine  men. 
Both  ends  of  the  ship  were  unloading  the  same  class  of  traffic. 

Advances  in  Crane  Design. 

In  connection  with  craning  the  trays  which  these  jack -trucks 
handle,  or  for  transferring  loads  slung  in  netting,  a  great 
advance  on  the  original  t\-pe  of  derricking  jib  crane  has  been 
achieved  of  recent  years  by  the  invention  of  the  level-luffing  jib 
crane  as  standard  equipment  for  harbour  and  dock  quays.  There 
are  several  designs  of  tliis  type  of  crane. 

These  level-luffing  cranes,  by  reason  of  their  balanced  mechanism, 
whereby  a  harmonic  movement  of  the  jib  and  of  its  top  mechanism 
cause  a  load  to  be  horizontally  traversed,  consume  verj*  Uttle 
electrical  energv'— about  one-twentieth  of  that  required  to 
manipulate  the  jib  and  slew  a  crane  having  a  derricking  jib — 
while  the  traversing  is  accomplished  at  a  much  greater  speed. 

There  seems  no  reason  why  level-luffing  jib  cranes  of  this  type 
cannot  be  advantageously  utilized  for  handling  certain  railway 
traffics,  apart  from  harbour  work — notably,  by  providing  a  more 
agile,  faster  and  more  economical  mechanism  for  yard  working 
than  the  somewhat  cumbersome  "  GoUath "  crane.  It  might 
even  be  feasible  to  provide  an  open  steel  structure  running  down  the 
centre  of  a  busy  yard,  whereby  two  such  cranes  could  operate  on 
the  same  trains  of  goods  waggons,  the  rail-track  of  one  crane  passing 
completely ^above  the  second  one. 

Mechanical !  Apparatus  the  only  Economical  Method. 

Where  a  traffic  is  of  a  constant  nature  and  is  passing  regularly 
in  large  quantities,  mechanical  apparatus  offers  what  is  at  the 
present  day  the  only  economical  method  of  handling,  and  no  railway 
can  afford  to  go  on  handUng  such  traffics  by  hand-power  in  the  old 
way. 

A  case  in  point  was  a  canal  basin  and  goods  shed  adjoining  several 
large  metal-workers'  premises  whose  traffic  consisted  of  non-ferrous 
ingots,  spelter,  strip  and  bar-iron,  and  tubes.  The  original 
nineteenth-century  apparatus  for  handling  this  traffic  consisted  of 
two  fixed  2-ton  hand-operated  jib  cranes,  into  the  radius  of  which 
all  barges  and  rail  waggons  wliich  contained  traffic  too  heavy 
for  man-handling  were  brought.  Both  barges  and  waggons  were 
consequently  badly  delayed  as  the  traffic  grew,  and  mechanical 
apparatus  was  clearly  called  for. 

The  two  old  2-ton  cranes  were  removed  and  a  steel  structure  built 
on  which  were  mounted  two  2-ton  electricaUy-operated  traveffing 
gantry  cranes,  each  with  an  undersluhg  revolving  jib  (as  shown  in 
Fig.  1).  These  two  new  overhead  cranes  can  each  travel  along 
and  traverse  over  a  considerable  area  of  canal  basin  as  well  as  over 
several  rail  tracks. 

Traffic   Increase  by   Electric  Working. 

The  result  of  the  conversion  from  hand  to  electric  handling  was  an 
instantaneous  success ;  the  traffic  handled  increasing  ",  per  cent, 
during  the  following  two  years,  while  the  cost  per  ton  of  handling 
it  decreased  2'i  per  cent,  on  the  same  wages  basis.  Did  the  traffic 
consist  of  a  less  percentage  of  non-ferrous  metals,  the  addition  of 
lifting  magnets  to  the  cranes  would  bring  about  a  still  further 
economy  in  working. 

There  seems  no  doubt  but  that  in  districts  where  ferrous  metals 
and  their  scrap  bulk  large  in  the  railway  traffics  handled,  and 
electric  current  is  readily  available,  considerable  economies  can 
be  realised  by  fitting  old  hand-cranes  with  electric  motors  and 
hanging  lifting  magnets  from  their  hooks. 

The  Mono-Rail  Electric  Telpher. 

.•For  both  shed  and  yard- working  the  mono-rail  electric  telj)her 
offers  some  special  advantages  which  are  not  obtainable  by  traveUing 
overhead  gantry  cranes,  useful  and  comprehensive  as  the  working 
of  these  can  be  made  in  skilled  and  interested  hands,  and  where  they 
are  fitted  with  underslung  swivelling  jibs.  Telphers,  by  reason 
of  their  mono-rail  tracks  and  consequent  design,  can  travel  round 
sharp    curvatures,  nm  off  one  travelUng  gantry  across  a  shed   or 
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yard,  and  get  on  to  another  gantry — in  short,  go  ;iny«here  (Figs. 
2  and  3)  ;  while  a  travelling  gantry  crane  must  needs  travel  ujj  and 
dorni  over  its  own  longitudinal  area  only,  and  can  only  make  one 
lift  at  a  time  in  that  area.  Its  more  agOe  contemporary,  the  telpher, 
on  the  other  hand,  can  be  here,  there  and  everywhere  ;  wlule  a 
number  of  telphers  can  work  at  the  same  time  over  an  area  if  their 
mono-rail  be  suitably  track-circuited  to  provide  a  safety-space 
interval,  and  convenient  passing  loops,  &c.,  are  provided.  In  a 
goods  shed  this  would  also  mean  that  the  same  telphers  emploj-ed 
over  "  in^^ards  "  trains  in  the  morning  could  work  over  "  outwards  " 
trains  in  another  part  of  the  shed  during  the  afternoon  and  evening, 
and  no  machinery  would  stand  idle. 

The  principal  obstacles  to  comprehensive  telpher  installations  for 
railway  work  are,  (a)  the  cost  of  providing  a  roof  structure  strong 
enough  to  carry  them  and  their  loads,  and  (6)  their  limitation,  as 
usually  designed,  in  being  able  to  only  plumb  a  point  directly 
beneath  them.  As  regards  {a),  it  has  been  practically  demonstrated 
that  telpher  tracks  capable  of  carrj-ing  2  ton  telphers  can  be  safely 
slung  from  ground  supports  in  the  shape  of  a  question  mark  (?), 
and  which  take  up  no  more  tioor  or  ground  space  than  a  lamppost. 
To  meet  difficulty  (h),  telphers  have  been  constructed  which 
have  short  swivelling  jibs  and  which  are  free  to  balance  at  their 
own  natural  angle,  when  loaded,  on  the  mono-rail  carrying  them  ; 
also  telpher  engineers  have  under  consideration  schemes  whereby 
the  tipping  action  of  such  jib  telphers  would  be  taken  care  of  by  a 


Fig.   3. — Mono  Bail   Telphek   (shown   in   Fig.    2)   le.^ving 
travelling  gantky  and  about  to  cross  building. 


horizontal  roUer  located  at  the  apex  of  a  vertical  arm  and  nmning  in 
an  inverted  channel  laid  along  immediately  above  the  telpher- 
carrying  rail. 

Road  Cartage  Problems. 

Coming  now  to  the  road  cartage  of  general  goods  as  between 
railway  goods  centre  and  the  trader  (and  ri'ce  versa),  electric  road 
vehicles  are  certainly  increasing  in  favour  and  usefulness,  one 
railway  company  even  using  them  to  the  exclusion  of  all  other  types 
of  motor  vehicle.  Generally  speaking,  Jiowever,  the  petrol  lorry  is 
more  useful  as  a  medium  between  a  rail  depot  and  such  traders 
whose  premises  are  some  distance  away,  or  whose  traffic  is  most 
economically  carted  at  as  high  a  road  speed  as  the  legal  limit  allows. 
and  flhich  an  electric  vehicle  of  the  same  carrying  capacity  cannot 
attain. 

Within  the  economic  limits  of  their  battery  capacity  and  average 
road  speed,  electric  lorries  have  a  widening  future  ;  they  also  offer 
real  advantages  in  that,  for  a  given  length  of  load-carr\ing  platform, 
an  electric  is  a  much  shorter  vehicle  over  all  than  either  a 
petrol  or  steam  one  of  similar  carrying  capacity,  and  this  feature 
counts  when  mamiuvring  in  a  goods  depot  j'ard  packed  with 
road  vehicles;  also  the  simple  and  inex|ensive  mechanism  of  an 
electric  lorry  results  in  their  repair  and  maintenance  being  a  much 
simpler  matter  tlian  any  other  tjpe  of  road  vehicle.  If  only  some 
genius  would  come  along  and  give  us  the  long-looked-for  Ught, 
cheap  storage  battery  of  improved  mileage  capacity,  the  electric 
lorry  would  be  hard  to  beat. 

A  type  of  electric  road  vehicle  combination  lately  developed 
consists  of  an  electric  tractor  with  a  sliort  fixed  wheelbase,  while 
the  two-wheeled  trailer  has  its  front  end  resting  over  and  centrally 
pivoted  above  the  rear  wheels  of  the  tractor  and  can  accommodate 
a  large  bulk  load,  such  as  railways  transfer  traffic  between  large 


termini.     The  result  is  a  flexible  six-wheeled  combuiation  which 
is,  in  effect,  a  "  mechanical  horse  and  cart." 

Bringing  the    Power  to  the  Freight. 

Tlieie  seems  httle  doubt  but  that  this  century  will  see  the  gradual 
demise  of  many  of  the  older  mechanical  systems  and  their  replace- 
ment by  constantly  impioved  and  rehned  electrically-operated 
ones.  Had  storage  battery  progress  kept  pace  with  that  of  the  line 
transmission  of  current  we  should  probably  be  even  further  along 
this  road  now  than  we  already  are. 

For  handling  railway  traffic  in  sheds,  j'ards  and  at  ports, 
electricity's  only  rival  is  hydraulic  power,  the  weak  pomt  of  which 
is  the  non-flexibihty  of  the  pipe  line  as  compared  with  the  means 
by  which  electric  current  can  be  transmitted  to  a  moving  piece  of 
apparatus  such  as  a  crane. 

The  slogan  for  the  designer  of  any  type  of  mechanism  for  dealing 
with  railway  traffic  must  be  :  "  Bring  the  power  to  the  freight  and 
not  the  freight  to  the  power."     And  that  spells  Electricity. 


The   "Brooklite"   Lighting   Plant. 

The  illustration  given  below  shows  the  1  kW  "  Brooklite"  self- 
contained  electric  light  and  power  plant  for  yachts,  bungalows  and 
country  houses,  the  latest  pj'oduction  of  J.  W.  Brooke  &  Company, 
of  Lowestoft.  The  firm  were  urged  to  design  this  plant  at  tlio 
request  of  some  of  their  foreign  agents,  who  informed  them  thaa 
several  of  the  American  plants  which  were  on  the  market  were  not 
giving  satisfactory  results.  To  compete,  however,  they  would  have 
to  produce  a  very  efficient  and  reliable  little  plant,  and  it  would 
be  necessaa-y  to  produce  this  at  a  price  which  would  compare 
favourably  with  the  Americ-an  prices.  They  eet  to  work  twelve 
months  ago  to  manufacture  this  plant,  and  they  have  now  got  it, 
to  all  intents  and  purposes,  perfect ;  in  fact,  they  would  not  place 
it  on  the  market  until  it  had  reached  this  point.  The  tests  have 
all  been  of  a  very  exhaustive  nature,  and  any  little  troubles  that 
originally  occurred  have  been  entirely  eliminated. 

Specification. 

The  engine  is  of  the  two-stroke  type,  developing  2  h.p.,  at  a  speed 
of  900  revs,  per  min.,  wat-er  cooled,  and  direct  coupled  to  a  dynamo 
through  a  flexible  couplmg.  It  is  controlled  by  an  efficient 
governor,  which  is  totallj  enclosed,  and  acts  directly  on  the  throttle. 
Ignition  is  by  high-tension  British-made  magneto,  and  the  petrol  is 
inducted   through   a  special   Brooke  carburettor.      The   dynamo  has 


View  of  1  k\V  "  Brooklite  "  Lighting  Plant. 


a  capacity  of  1  kW,  with  a  voltage  of  25  V.  It  is  shunt  wound, 
but  fitted  with  series  coils,  enabling  the  engine  to  be  started  up 
from  the  battery.  The  shaft  is  slightly  extended,  and  fitted  with  a 
pulley  for  driving  other  plant,  such  as  pumps,  churns,  chaff 
cutters,  &c. 

In  designing  the  switch  board,  simplicity  of  construction  and 
opei'ation  has  been  the  predominant  consideration,  and  the  electrical 
complication  of  some  of  the  American  plants  has  been  entirely 
eliminated.  The  enamelled  slate  board,  which  it  will  be  noted  is 
mounted  over  the  dynamo,  is  very  plainly  marked  with  permanent 
ivorin«  labels,  so  that  it  is  not  possible  for  any  mistake  to  be  made 
either  in  coupling  up  or  operating,  and  an  automatic  cut-out  is 
provided,  so  that  in  the  event  of  the  engine  stopping,  the  battery 
will  not  discharge  through  the  dynamo.  Should  the  engine  be 
required  for  charging  whilst  light  is  being  taken  from  the  battery, 
a  special  arrangement  is  provided  whereby  the  lighting  is  run  off 
twelve  cells  only  whilst  the  engine  is  charging  the  whole  of  the 
thirteen  cells.  Excessive  voltage  on  the  lamps  is,  therefore,  avoided, 
with  consequent  economy.  Owing  to  the  high  efficiency  of 
the  engine  and  djTiamo,  fairly  large  batteries  are  considered 
advisable,  and  the  firm  recommend  batteries  of  180  Ah.  These 
batteries  will  comfortably  run  twenty-five  20  W  lamps  for  twelve 
hours  continuously  without  re-charging. 
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Electrically-Equipped    Railway    Truck    Tippers. 


By     E.     H.     ROUSHAM. 


The'mechanical  handling  of  railway  mineral  wagons  at  the  point 
ol  discharge  has  of  recent  years  received  considerable  attention  from 
engineers  engaged  in  the  transport  problem  of  the  great  output  from 
our  mines,  and  the  progress  made  forms  an  interesting  and  valuable 
factor  in  our  efforts  towards  industrial  effieienej".  The  apparent 
lack  of  enterprise  shown  by  our  engineers  in  the  past  is  frequently 
alluded  to  in  somewhat  unflattering  terms,  especially  when  com- 
parisons^are  drawn  between  the  coal-handling  plants  in  this  country 


Fio    1. — Babcock  &  Wilcox  Electkic  Tipping  Ram  with  Ckadle. 

and  the  ambitious  schemes  that  are  tj'pical  in  the  United  States. 
This  attitude,  however,  is  rather  ungenerous,  as  it  has  not  been  a 
case  of  indifference  or  neglect  on  our  part. 

Two    Different    Sets   of   Conditions. 

It  must,  in  fact,  be  realised  that  the  fine  mechanical  plants  to  be 
found  in  the  industrial  centres  of  America  arc  the  logical  result  of 
their  geographical  position  in  relation  to  their  sources  of  supply, 
for  if  a  comparison  is  made  of  the  coal  areas  of  the  two  countries, 
it  will  become  obvious  that  our  coal-consuming  industries  lie 
relatively  at  the  pit-head  while  those  of  the  United  States  are 
frequently  at  remote  distances.  Again,  the  elaborate  and  cx])ensive 
truck  tip[)crs  characteristic  of  the  United  IStates  are  rarely  met  with 
in  this  country,  becau.se  the  average  capacity  of  British  railway 
wagons  happens  to  be  but  one-fourth  of  those  in  use  on  the  American 
railway  systems.  Assured  of  a  continuity  of  supply  to  meet  c\irreiit 
demands,  our  consumers  were  able  to  limit  their  coal  stocks  to  cover 
a  few  days  only  and  man-handle  the  low-capacity  wagons  on 
arrival. 

Electricity   Supply   as   a   Factor. 

The  last  two  decades,  however,  have  brought  other  factors  into 
consideration.  With  the  growing  demand  of  power  users  for 
electricity  in  bulk,  and  the  subsequent  tendency  to  centralise  our 
generating  stations,  it  was    found  that  the  unloading  of    many 


hundreds  of  tons  of  coal  per  week  at  one  point  was  a  task  demanding 
an  efficiency  and  rai)idity  which  could  only  be  obtained  by 
mechanical  means.  In  the  spring  of  1912  arose  another  factor 
affecting  power-houses,  both  large  and  small,  throughout  the  country. 
The  miners  laid  down  their  tools  and  the  mines  stood  idle  while 
the  wheels  of  industry  slowed  down.  A  recurrence  of  the  trouble 
in  the  present  year  found  a  great  many  of  our  concerns  prepared  and 
the  lesson  of  1912  well  learnt,  while  others,  without  any  reserves  of 
coal  to  fall  back  upon,  were  compelled  to  shut  down  within  a  few 
days.  The  industrial  unrest  has  therefore  had  a  definite  influence 
on  the  design  of  recent  coal-handling  plants,  and,  where  circum.stances 
permit,  the  arrangement  most  favoured  is  the  installation  of  a  coal 
store  encircled  by  a  conveyor  and  so  disposed  as  to  form  a  floating 
reserve  for  stock  or  current  use. 

The  advantages  of  such  a  scheme  are  that  coal  for  firing  may  be 
drawn  either  direct  from  the  wagons  at  the  unloading  point  or 
from  the  store.  Alternatively,  the  coal  on  arrival  at  the  siding  may 
be  deposited  bj'  the  conveyor  either  into  the  hoppers  above  the 
boilers  or  retorts  or  direct  into  the  store.  It  will  thus  be  seen  that 
a  stock  maintained  at  a  given  minimum,  but  being  constantly  drawn 
upon  and  added  to,  is  practically  immune  from  serious  fire  by 
spontaneous  combustion  and  free  from  deterioration  by  loss  of 
hydrogen,  which  occurs  in  stocks  set  down  for  use  in  emergency 
and  which  may  be  undisturbed  for  years.  A  detailed  description 
of  such  a  plant  is,  however,  beyond  the  scope  of  this  article,  which 
is  limited  to  describing  the  principles  and  application  of  railway 
truck  tippers  which  now  form  an  essential  unit  in  all  such  modern 
coal-handling  equipment. 

Theclassof  wagon-tipping  plant  generally  adopted  in  this  country 
for  discharging  at  rail  level  may  be  divided  into  two  types  : 

(1)  The  lam  type,  styled  a  tipper,  designed  to  raise  one  end  of 

the  wagon  and  discharge  through  the  end  door. 

(2)  The  cage  type,   or  tippler,  which  empties  thewa;on   by 

partial  or  complete  inversion. 

Electric   Tipping    Rams. 

In  Fig.  1  is  shown  in  detail  the  electric  tipping  ram  manu- 
factured by  Babcock  cV  Wilcox,  Ltd.,  to  suit  British  standard 
wagons,  and  in  Figs.  2  and  3  alternative-arrangements  of  the  rams 
in  relation  to  the  receiving  hopper.  It  will  be  observed  from  Fig.  1 
that  it  is  necessary  for  the  wagons  to  be  of  the  end-door  tj'pe,  and, 
further,  that  they  must  enter  the  siding  with  the  end  door  foremost 
unless  faciUties  are  provided  for  turning  the  wagon  round  as  in 
Fig.  3,  or  a  dupUcate  set  of  rams  are  installed  as  indicated  in  Fig.  2. 
for  tipping  in  either  direction.  It  should  also  be  noted  that  while 
little  difficulty  exists  in  arranging  for  coal  to  be  delivered  in  end-door 
wagons,  it  is  rarely  possible  to  ensure  the  wagons  entering  the 
siding  with  the  end  door  foremost.  If  a  turntable  already  exists 
in  the  siding  a  single  type  ram  (Fig.  1)  is  all  that  is   necessary,  but 


Fio.  2. — Akranoeme.nt  or  Babcock  &  Wilcox  Electric  Tipping 
Rams  in  Dcplicate. 

if  there  are  no  convenient  means  of  reversing  a  wagon  a  turntable 
should  be  provided,  arranged  for  i)reference  in  conjunction  with  the 
ram  (Fig.  .3).  The  alternative  scheme,  shown  in  Fig.  2,  of  a  duplicate 
set  of  rams  is  the  more  rapid  and  convenient  method  of  meeting  this 
difficulty  of  the  end  doors,  as  a  wagon  can  at  once  be  placed  in 
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position  over  the  receiving  hopper  irrespective  of  the  position  of 
its  end  door. 

The   B.   &    W.   Tipping   Ram. 

The  Babcock  &  Wilcox  tipping  ram  (Fig.  1)  comprises  a  rolled 
steel  joist  held  rigidly  in  position  laterally  by  roller  guides,  tlie 
vertical  movement  being  obtained  by  means  of  a  specially  designed 
rack  engaging  with  the  driving  pinions.  Mounted  on  a  common 
bedplate  in  the  covered  pit  is  a  reversible  motor  with  «orm  reducing 
gear  and  a  magnetic  brake.  This  brake  is  arranged  to  come  into 
play  at  the  discretion  of  the  attendant  and  brings  the  ram  almost 
instantly  to  a  standstill  at  any  intermediate  position  of  its  stroke. 
It  is,  however,  primarily  designed  to  operate  automatically  by 
top  and  bottom  self-replacing  limit  switches,  which  are  fixed  in  a 
suitable  position  and  determine  the  Umit  of  the  ram"s  stroke  in  either 
direction.  When  running  on  a  d.c.  circuit,  a  series  wound  motor 
has  a  tendency  to  race  on  the  return  stroke  of  the  ram.  in  which  case 
the  attendant  would  bring  into  action  the  magnetic  brake  should 
the  speed  become  excessive,  but  it  is  preferable  to  provide  a  controller 
designed  to  prevent  such  racing,  or  to  install  a  motor  suitably  -i^ound 
but  capable  of  starting  up  against  full  load.  For  an  a.c.  circuit, 
the  slip-ring  type  of  motor  is  used  in  order  to  meet  the  initial  full-load 
torque,  while  the  synchronous  speed  of  the  motor  prevents  undue 
acceleration  on  the  part  of  the  ram  on  its  return  stroke.  After 
leaving  the  slow-speed  shaft  of  the  worm  reduction  gear,  the  power 
is  transmitted  through  one  train  only  of  spur  gearing  before  reaching 
the  dri\'ing  pinions  mentioned  above  as  engaging  with  the  rack. 

Vower   Requirements. 

The  power  allowed  for  in  the  design  of  gearing  varies  from  1.5  h.p. 
upwards  according  to  the  gross  weight  of  the  wagons  to  be  handled, 
and  a  speed  reduction  is  effected  to  give  a  movement  of  about  12  ft. 
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Fig.  3. — Arrangement  of  Babcock  &  Wilcox  Electric  Tipping 
Ram  with  Turntable. 

per  min.  on  the  ram.  At  the  head  of  the  ram  is  a  massive  cast-iron 
crutch  engaging  the  rear  axle  of  the  wagon,  to  wliich  is  pivotetl 
one  end  of  a  mild  steel  "  cradle."  It  will  be  noticed  from  Fig.  1 
that  the  effect  of  this  ""  cradle  "  is  to  Hft  the  forward  axle  a  distance 
of  2  or  .3  ft.  and  thus  provide  an  effective  clearance  between  the 
rails  and  the  forward  buffers.  If  the  cradle  is  omitted,  the  maximum 
angle  to  which  the  wagon  can  be  tipped  is  insufficient  to  effect 
a  clean  discharge  of  its  contents,  and  hand-trimming  must  be 
resorted  to.  The  speed  at  which  the  wagons  are  handled  naturally 
depends  on  the  disposition  of  the  siding  and  the  rate  at  which  the 
wagons  can  be  fed  to  the  ram,  but  an  average  of  ten  to  twelve 
trucks  per  hour  is  generallj'  obtained,  giving  a  total  capacity  of 
120  to  1.50  tons  per  houi. 

Another   Type    of   Tipper. 

Another  end-door  tipping  ram  of  approximately  the  same  capacity 
is  that  manufactured  by  Ed.  Bennis  &  Company,  Ltd.,  and 
illustrated  in  Fig.  4.  It  differs  from  the  "  Babcock  "  tjpe  in  several 
features,  the  most  noticeable  of  which  is  the  arrangement  whereby  the 
ram  follows  the  arc  prescribed  by  the  rear  axle  of  the  wagon.  The 
ram  itself  is  a  solid  steel  round  bar,  having  a  screw  thread  cut  thereon 
throughout  its  entire  length.  Power  is  transmitted  from  the  motor 
or  adjacent  Une  shafting,  first  through  a  single  train  of  spur 
gearing,  and  thence  through  a  gear  box  containing  a  worm  and  worm 
wheel  running  in  an  oil  bath.  The  worm  wheel,  which  Ues  in  a 
plane  perpendicular  to  the  ram,  has  its  centre  bored  and  threaded  to 
correspond  to  the  screw  thread  on  the  ram.  and  the  vertical  lift  is 
effected  by  the  revolutions  of  the  worm  wheel  upon  its  thrust  bearing 
in  the  gear  box.     The  secondary  movement  of  the  ram,  which  takes 


place  simultaneously  with  the  lift,  is  provided  for  by  mounting  the 
whole,  with  its  gear  box,  upon  trunnions,  thus  leaving  the  ram  free 
to  follow  the  course  prescribed  for  it  by  the  wagon  axle. 

Overhead  Winch  Type. 

An  important^departure  in  principle  from  the  ram-tj-pe  tippers 
above  described  is  illustrated  in  Fig.  5,  which  consists  of  an  electric 
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4. — Bennis  Electric  End  Truck  Tipper 


winch  with  winding  di'um  and  wire  rope,  housed  m  a  position  above 
the  wagon.  This  arrangement  is  only  recommended  where  local 
conditions,  such  as  the  presence  of  water,  places  a  hmit  on  the  depth 
of  excavations,  or  wliere  advantage  may  be  taken  of  an  existing 
overhead  structure  to  accommodate  the  hoisting  winch. 

Hydraulic  Tipping  Rams. 

Hydraulic  power  for  the  operation  of  tipping  rams  is  frequently 
employed  where  high-jiressure  mains  exist  in  the  vicinity  of  the  un- 
loading point,  and,  evenif  the  normal  town  pressure  only  is  avaUable, 
a  storage  tank  with  hydraulic  pressure-pump  may  be  installed  as 


Electric  Winch 


Fig  0. — Overhead  Electric  Winch  with  Cradle. 

an  accessory  to  the  tipper  where  circumstances  favour  the  use  of 
water-power.  From  Fig.  0,  illustrating  a  typical  hydraulic  ram,  it 
will  be  seen  that  no  change  in  principle  is  involved.  A  cast-iron 
ram  contained  within  a  cylinder  is  rigidly  supported  on  cross  bearers 
in  the  pit,  and  a  single  ported  piston  valve  with  hand-lever  placed  in 
a  convenient  position  adjacent  to  the  tipper.     Two  pipes  for  inlet 
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and  exhaust  arc  led  to  the  control  valve,  and  one  pipe  only  from  the 
valve  to  the  ram,  as  pressure  for  exhaust  is  provided  by  the  dead 
weiaht  of  the  lifted  wagon.  The  ram  is  fitted  at  the  head  with  a 
crutch  similar  to  the  electric  type  shown  in  Fig.  1,  and  may  be 


Fig.  6. — Hydbaulio  Ram  with  Cradle. 

arranged  to  give  either  a  direct  vertical  lift  or  be  suspended  on 
trunnions  in  order  to  conform  with  the  arc  described  by  the  wagon 
axle. 

Special  Types  of  Tippers. 

Although  the  types  above  described  and  illustrated  are  _t hose 
most  commonly  employed  where  end-truck  tipping  is  permissible, 
there  exist  other  devices  designed  to  elTect  economy  in  power  by 
lowering  the  forward  end  of  the  wagon  instead  of  raising  the  rear 
end,  or  alternatively  of  lowering  the  forward  end  and  raising  the  rear 
simultaneously  on  a  balanced  platform.  In  the  former  type  the 
interesting  feature  is  the  arrangement  whereby  the*mpticd  wagon 
may  be  lifted  to  its  normal  position  by  the  energy  stored  through 
the  depression  of  the  loaded  wagon.  Its  use,  however,  is  not 
general,  owing  to  the  excessive  excavation  required,  and  is  therefore 
limited  to  cases  where  advantage  may  be  taken  of  the  elevated 
position  of  the  siding.  The  "  balanced  platform  '"  type,  which  is 
operated  electrically  through  quadrant  and  pinion,  requires  a 
minimum  of  power  to  operate,  but  is  also  at  a  disadvantage  owing 
to  the  amount  of  excavation  necessary. 

Electric  Rotary  Tipplers. 

Although   the  t^-pes  of  wagon   tippers  above   described  have  a 
eryjwide  application  and  cover  most  of  the  required  conditions.' 


obtaining  deliveries  in  wagons  having  end  doors,  and,  if  this 
condition  cannot  be  assured,  it  will  be  preferable  to  install  a  rotary 
waggon  tippler.  Tliis  equipment  is  %\'ider  and  more  elastic  in  its 
scoj)e  than  the  end-tipping  type,  and  is  capable  of  handling  all 
classes  of  open  mineral  wagons  without  regard  to  the  position 
or  the  existence  of  end  doors. 

Fig.  7  gives  a  clear  idea  of  the  Babcock  &  Wilcox  type  of  rotary 
tippler,  and  shows  the  clamped  wagon  inverted  to  its  tipping 
position.  It  will  be  seen  that  the  cage  comprises  two  mild  steel 
rings  of  built-up  .section,  suitably  stiffened  longitudinally  and 
carrying  rail  bearers  with  rails  extended  to  the  outside  faces  of  the 
rings.  The  rotary  movement  is  obtained  by  friction  only  between 
the  surface  of  the  rings  and  the  four  roller  bearers,  two  of  which  are 
seen  to  be  idle  and  the  other  two  mounted  on  a  common  driving 
shaft.  The  driving  gear  is  almost  identical  with  the  gear  described 
for  the  electric  tipping  ram,  Fig.  1,  with  the  exception  that  no  mag- 
netic brake  is  necessary,  and  the  power  required  is  considerably 
less  owing  to  the  centre  of  gravity  of  the  loaded  wagon  coinciding 
approsimateh'^  with  the  centre  of  the  rings.  Consideration  must  be 
given  in  seleetmg  a  suitable  tippler  as  to  whether  or  not  locomotives 
would  have  to  pass  the  unloading  point,  as  this  fact  will  influence 
the     diameter   of   the   rings,    although    in    the   case    of    Bennis's 


Flo.  7. — View  of  the  Babcock  &  Wilcox  Rotary  Tipi'leh. 

it  must  be  remembered  that  each  is  limited  to  the  handling  of  end- 
door  wagons  only.  The  selection  of  a  suitable  type  of  tipper  must 
therefore  depend   primarily   upon   the  certainty  or  otherwise  of 


-Side  Elevatios  of  Babcock  &  Wilcox  Electric  ally' Clamped - 
Tippler. 


design,  which  is  similar  in  principle  to  that  above  described,  the 
tippler  is  made  in  halves  if  required,  with  facilities  for  easy  removal 
of  the  top  half. 

Clamping  Methods. 

A  wide  diversity  of  method  exists  in  the  arrangement  for  clamping 
the  loaded  wagon  within  the  tippler  rings,  the  choice  of  which  is 
determined  by  local  conditions  and  the  rapidity  required  in 
handling  the  wagons.  The  following  is  a  brief  description  of  the 
various  clamping  methods  employed  in  rotary  tipplers. 

A  tj-jje  of  hand  clamping  gear  is  indicated  in  Fig.  7,  the  wagon 
being  clamped  in  position  by  a  few  turns  of  the  hand  wheel,  which 
lowers  by  means  of  wire  ropes  the  clamping  bars  fitted  with  hard- 
wood pads  to  engage  the  wagon  top.  A  light  compression  only  is 
required  to  hold  the  wagon  rigid,  and  tliis  is  effected  by  screwing 
up  the  turnbuckles  attached  to  the  clamping  chains. 

A  very  distinct  advance  in  tippler  design  was  marked  by  the 
introduction  of  electric  clamping.  It  is  far  more  rapid  in  action 
than  hand  clamjjing,  and  the  labour  involved  is  reduced  to  a 
minimum. 

Fig  8  shows  a  side  elevation  of  the  Babcock  5:  Wilcox  patent 
licet lically  clamped  tippler.  A  small  reversible  motor  with 
s[)ur  ri'duction  gear  is  housed  against  one  of  the  rail  bearers  within 
the  tijipler  rings,  and  power  is  transmitted  through  bevel  gearing 
to  four  vertical  shafts  having  a  screw  thread  cut  thereon  for  lowering 
or  raising  the  clamping  bars.  The  motor  is  automatically  cut  out 
by  limit  switches  immediately  the  requisite  pressure  is  brought  to 
bea?  on  the  wagon  top  or,  when  running  in  the  opposite  direction, 
as  ■^oon  as  the  clamping  bars  are  raised  sufficiently  to  clear  the 
wagon. 

Both  hydraulic  and  pneumatic  clamping  have  been  adopted  with 
considerable  success  where  local  conditions  are  favourable  to  their 
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use.  A  little  less  rapid  in  their  action,  perhaps,  than  electric 
clainpincr.  they  possess  a  flexibility  which  allows  them  to  adapt 
themselves  to  wagons  where  spring  detects  have  made  the  top 
uneven.  A  half-end  elevation  of  a  tippler  fitted  with  hydraulic 
clamping  gear  is  shown  in  Fig.  9. 

Automatic   Clamping   Gear. 

Considerable  attention  is  being  given  to  the  development  of 
automatic  clamping  gear  in  tippler  design,  and  future  progress  will 
almost  inevitably  be  in  this  direction.  In  each  of  the  types  pre- 
viously described  the  action  of  clamping  and  inversion  is  separate 
and  distinct,  whereas  in  automatic  clamping  the  aim  is  to  embody 
these  into  one  o])eration.  The  problem  presents  many  difficulties, 
and  a  number  of  ingenious  designs  have  been  put  forward  and 
patented  by  firms  speciaUsing  in  the  handling  of  materials.  A 
diagram  showing  the  principal  features  of  Spencer  iV  Company's 
patent  tippler  with  automatic  locking  gear  is  given  in  Fig.  10,  and  a 


gear  during  the  process  of  tipping.  When  the  tippler  is  in  its  normal 
position  these  clamping  bars  are  suspended  clear  of  the  wagon  by 
links  and  a  lever  at  one  end,  and  by  a  wire  rope  with  counterweight 
at  the  other.  It  will  be  seen  from  the  diagram  in  Fig.  10  that  the 
balance   weight   automatically   increases   to   compensate    for    the 


Cl  ffuCTlOfc  WJIfELS 


Fig.  9. — Elevation  op  Tippler   Fitted   with  Hvdeatjlic 
Clamping    Gear. 

brief  description  of  its  operation  is  as  follows :  The  platform  carrying 
the  track  rail  within  the  tippler  rings  is  supported  on  rollers  which 
permit  of  a  slight  lateral  movement  as  the  tippler  commences 
to  revolve  with  the  object  of  bringing  the  side  of  the  wagon  into 
contact  with  the  cushions,  and  thus  providing  an  effective  support 
during  the  process  of  inversion.  A  secondary  movement  takes 
place  simultaneously,  which  permits  the  clamping  bars  to  descend 
and  rest  fijst  on  one  side  of  the  wagon  and  subsequently  on  both 
sides,  so  that,  in  effect,  the  wagon  wraps  about  itself  the  clamping 


Fig  10. — Spekcee's  Patent  Tippler  WITH  Automatic  Lot  ki>o  Gear. 

increasing  load  thrown  upon  the  clamping  bars  by  the  wagon 
in  the  process  of  tipping. 

The  varying  widths  and  heights  of  our  mineral  wagons  ;  the 
dispositions  of  their  end  doors ;  the  necessity  for  the  utmost  economy 
and  rapidity  in  unloading  and  releasing  the  wagons,  are  aU  factors 
wliich  point  to  a  plant  embodying  the  principles  of  automatic  control 
as  being  the  nearest  approach  to  the  ideal,  and  it  is  in  this  direction 
that  efforts  are  being  directed. 

In  conclusion,  the  writer  desires  gratefuUy  to  acknowledge  the 
assistance  rendered  him  in  the  preparation  of  this  article  by  Babcock 
c  Wilcox,  Ltd.,  Spencer  &  Company,  Ltd.,  and  Ed.  Bennis  &  Com- 
pany, Ltd. 

Panama   Radio-Communication   System. 

From  the  '  Panama  Canal  Record  "  we  learn  that  the  syst«ra  of 
RADIO  coMMtTNic.M  ION -operated  by  the  Navy  Department  on  the 
isthmus  coiitaiiK^  seven  etations.  The  only  other  commercial  station 
on  the  isthimis  is  that  of  the  United  Fruit  Company  at  Almirante, 
which  has  been  specially  licensed  to  operate.  Th«  laws  of  Panama 
and  the  Canal  zone  restrict  radio  operations  to  the  control  of  the 
United  States.  The  Xavy  stations  consist  of  the  high-power  station 
at  Darieii  ;  the  stations  at  Balboa  and  Colon,  at  the  two  ends  of  the 
Canal :  a  station  at  Coco  Solo,  primarily  for  naval  use  in  local 
operations:  and  three  outlying  stations — at  Punta  Mala,  on  the 
Western  side  of  the  entrance  to  the  Gulf  of  Panama;  at  La  Palma, 
diagonally  opposite,  on  the  Bay  of  San  Miguel :  and  at  Puerto 
Ohaldia. 'on  the  Atlantic  coast,"  about  two  miles  from  the  border 
of  Colombia.  In  present  practice  the  Darien  and  Balboa  stations 
are  operated  together,  practically  as  one  station.  Messages  are 
received  at  Balboa,  but  not  at  Darien;  and  all  sending  from  Balboa 
is  done  through  the  Darien  station.  Outgoing  messages  are  tele- 
graphed from  Balboa  by  land  wire  to  Darien,  where  the  electric 
impulses,  operating  through  solenoid  devices,  actuate  the  trans- 
mitting mechanism.  The  three  600  ft.  towers  at  Darien  carry  three 
sets  of  antennre.  One  set  is  for  the  "  big  arc"  transmission  to 
Arlington  station,  near  Washington,  to  San  Diego,  and  for  other 
long-distance  service:  the  other  sets  are  "spark"  antenn.-e,  for 
local  use  and  messages  to  ships  as  close  as  1  000  miles, 

San  Diego  is  about  3  000  miles  from  Darien.  and  thi^ 
distance  may  be  accepted  as  Darien's  regular  and  reliable  sending 
range.  The"  stations  at  Balboa  and  Colon  handle  most  of 
the  communication  with  ships.  The  Balboa  station  works 
primarily  with  ships  on  the  Pacific  side,  receiving  their 
messages  on  the  Balboa  antennfe  and  transmitting  communica- 
tions to  them  through  Darien.  As  a  rule,  communication  with 
vessels  outside  tlie  Gulf  of  Panama  is  handled  through  the  Punta 
Mala  station;  communication  between  the  Cape  Mala  and  Balboa 
stations  is  bv  either  land  telegraph  or  radio.  The  Colon  station 
works  with  s"hips  on  the  Atlantic  side,  and  normally  communicates 
with  them  direct  throughout  the  Caribbean  area.  The  Balboa 
station  handles  about  12  000  words  of  commercial  traffic  per  month, 
Colon  about  11000,  and  Punta  Mala  about  3  500.  The  messages 
average  about  fifteen  words  each.  No  commercial  traffic  is  handled 
bv  the  Navy  radio  stations  between  the  isthmus  and  points  m 
the  United  Stales.  The  outlying  stations  at  La  Palma  and  Puerto 
Obaldia  afford  the  only  mea'ns  of  quick  communication  with  the 
sections  of  Panama  adjacent  to  them. 
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Electric    Lifting    Magnets  :    Their    Construction    and 

Application. 


By    F.    A.    HOOPER. 


To-day  the  steel  works  which  have  not  adopted  electric  lifting 
magnets  are  the  exception  rather  than  the  rule,  and,  although  it 
has  taken  fifteen  years  to  arrive  at  this  state  of  affairs,  the  lifting 
magnet  has  at  last  come  into  its  own,  and  is  now  regarded  quite  as 
much  a  necessity  for  the  efficient  handling  of  magnetic  materials 
as  the  overhead  electric  crane. 

Historical. 

In  this  country  the  commercial  development  of  the  electro- 
magnet for  the  handling  of  loose  metal  began,  it  is  believed,  in 
1907  when  the  construction  of  circular  lifting  magnets  was  com- 
menced at  the  Locksbrook  Engineering  Works,  Bath,  which  shortly 
after  this  date  transferred  to  Witton,  Birmingham.  After  a  year 
or  so  a  Sheffield  works  followed  suit,  and,  later,  several  other 
manufacturers  entered  this  sphere  of  activity.  Even  previous 
to  1907  some  works  engineers  had  made  magnets  of  their  own. 
but  these  were  chiefly  of  the  horse-shoe  type  for  handling  rails  and 
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sections  rather  than  scrap  and  pig,  as,  although  the  construction 
of  the  large  circular  magnet  with  its  enclosed  coil  did  not  at  fiist 
sight  present  many  difficulties,  it  soon  became  apparent  that  to 
produce  a  magnet  which  could  be  relied  on  to  remain  in  operation 
for  long  periods,  even  when  dealing  with  hot  metals,  needed  more 
concentration  and  specialised  effort  than  it  was  in  the  power  of  the 
steel  works  engineer  to  give. 

Difficulties    aod   Opposition. 

The  task  of  the  pioneers  of  magnet  handling  was  rendered  difficult 
even  after  they  had  reached  a  stage  in  the  construction  where  the 
reliability  of  the  magnet  was  undoubted,  as  a  considerable  amount 
of  opposition  had  to  be  overcome  from  the  .steel  works  themselves. 
The  system  of  handling  was  new,  and  many  were  antagonistic  to 
its  adoption;  the  dangers  of  the  load  dropping  were  exaggerated; 
the  workmen  were  afraid  of  the  magnet  and  its,  to  them,  uncanny 
powers,  and  constant  demonstrations  had  to  be  given  to  allay  these 
fears. 

The  war  period,  however,  finally  decided  the  position  the  lifting 

magnet  should  occupy  in  the  steel  works  plant,  as  the  quantities 
'of  metal  to  be  handled  increased  to  siich  an  enormous  extent,  and 

abour  was  so  difficult  to  obtain  and  so  costly,  thai,  many  woiks 


which  had  not  previously  done  so  were  forced  to  adopt  magnet 
handling.  They  soon  realised  its  possibilities  and  advantages, 
and  thus,  at  last,  the  lifting  magnet,  from  being  a  new  idea  of  doubtful 
merit,  came  to  be  regarded  as  an  essential  part  of  the  plant  of  any 
works  where  loose  metal  has  to  be  handled  in  bulk. 

General   Features   of  Design. 

Three  types  of  lifting  magnets  have  been  evolved. 

(1)  The  circular  magnet  for  handling  loose  metal. 

(2)  The  rectangular  magnet  for  handling  sheets  and  plates. 

(3)  The  horse-shoe  magnet  for  handling  sections  and  billets. 

The  distinctive  features  of  these  various  types  are  described 
later,  but  the  following  general  remarks  apply  equally  to  them 
all.  The  object  of  the  magnet  manufacturer  is  to  produce  a  magnet 
which  shall  be  practically  indestructible.  This  does  not  present 
any  great  difficulty  as  far  as  the  mechanical  portions  are  concerned, 
as  these  consist  entirely  of  high  permeability  and  manganese  steel, 
Ijut  the  coil  construction  is  not  so  simple.  The  insulation  must  be 
such  that  it  is  not  affected  either  by  heat  or  by  moisture.  The  coil 
must  be  so  fixed,  that,  whilst  provision  is  made  for  expansion  and 
contraction,  there  is  no  possibility  of  its  shifting  and  rubbing  on 
any  portion  of  the  shell,  and  thus  endangering  the  insulation. 
These  difficulties  have  been  overcome  in  various  ways.  The 
insulation  problem  was  solved  by  adopting  asbestos  i^  the  form  of 
tape  and  sheet  and  treating  it  with  special  compounds  which  have 
insulating  properties  and  are,  at  the  same  time,  heat  proof.  To  over- 
come the  fixing  difficulty  some  makers  first  wind  their  coils  on  a 
magnetic  former,  which  is  placed  directly  into  the  shell,  and,  after  this 
is  fixed,  the  coil  is  made  solid  in  position  bj-  means  of  an  insulating 
compound,  all  moisture  having  first  been  removed  by  a  vaciuim 
l)iocess  ;  others  employ  mechanical  clamping  only.  The  liftter 
method  has  the  advantage  that, if  it  is  desired  to  examine  the  coil, 
this  can  be  done  by  simply  loosening  the  clamping  bolts  and  taking 
the  coil  out.  The  follo^ving  description  and  the  drawing 
shown  in  Fig.  4  apply  particularlj'  to  the  latter  type  of  oon- 
■struction  and  to  a  circular  pattern  magnet,  this  being  the  type 
most  generally  adopted. 

The   Shells  and   Coils. 

The  shell  is  a  high  permeability  steel  casting  of  heavy  con.«truc(  ion, 
machined  inside  to  receive  the  coil,  the  top  being  fitted  with  lugs 
ti)  which  the  suspension  chains  are  attached.  The  coil  is  wound 
;i  sections  or  layers  of  copper  tape  insulated  between  the  turns  by 
means  of  asbestos  tape,  which  has  been  treated  with  a  speci?l 
\arnish  and  rendered  practically  moist  or  damp  proof  and  able 
to  -stand  temperatures  up  to  400°  to  50ti°F.  without  becoming 
denatured.  After  winding,  the  layers  are  built  up  between 
micanite  plates,  then  lapped  with  pure  mica,  and,  finally,  firmly 
bound  together  by  means  of  specially  prepared  tape.  The  most 
\-nlncrable  point  in  the  construction  of  the  magnet  coil  is  where 
the  leads  are  brought  out  from  the  coil  and  lead  to  the  connecting 
bo.\.  To  protect  them,  pure  mica  is  used  as  insulation  where  they 
pass  over  the  top  of  the  coil  and  thence  they  pass  through  a  micanite 
tube  of  solid  dimensions  to  the  terminal  box.  The  insulation  of 
the  centre  pole  also  demands  careful  consideration,  and  here  again 
pure  mica  is  employed.  The  shell  is  lined  with  a  special  insulating 
board,  and  plates  of  this  material  are  used  to  insulate  the  bottom 
of  the  coil  from  contact  with  the  bumping  plate.  The  coil  is  then 
firmly  clamped  in  position  by  means  of  non-magnetic  clamp  bars. 
The  base  of  the  coil  is  safeguarded  against  damage  by  means  of  a 
protecting  or  bumping  plate  of  manganese  steel  of  great  strength 
which  has  to  stand  heavy  blows  when  handling  loose  metal,  such  as 
pig  iron,  which  jump  to  the  magnet  and  strike  the  plate  with  great 
force.  In  the  earlier  magnets  phosphor-bronze  plates  were  employed 
on  account  of  the  advantages  of  machining,  but  it  W'as  found  they 
soon  wore  out  and  had  to  be  replaced  by  a  tougher  metal. 

In  some  magnets  the  outer  and  centre  poles  are  used  for  fixing 
the  manganese  plate  in  position ;  in  others  they  are  solid  with 
the  shell,  the  bumping  plate  being  fixed  separately.  The  latter 
method  has  the  advantage  of  eliminating  magnetic  leakage.  The 
leads  are  brought  from  the  magnet  through  a  terminal  box  of  .solid 
design,  to  which  the  external  leads  are  connected  by  means  of  heavy 
plug  connectors. 

Other    Types    of   Magnet. 

The  construction  of  the  rectangular  magnet  is  very  similar  to 
that  of  the  circular  magnet,  except  that  the  sheD  and  coil  are 
rectangular  in  shape.     The  horseshoe  magnet  consists  of  a  core  on 
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w}iich  the  coil  is  wound  solid,  the  pole  shoes  being  firmly  attached 
to  the  core  by  means  of  bolts.  The  coil  shield  is  a  circular 
non-magnetic  casting  which  completely  encloses  the  coil  against 
weather  or  rough  usage.  The  general  princijJes  of  coil  construc- 
tion insulation  and  method  of  comiection  remain  unaltered. 
In  Germany  a  number  of  magnets  are  being  constructed  with 
aluminium   instead   of   copper   coils.     The  advantage   claimed   is 


Fig.  2. — 50  ix.   Witt. 
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that  the  oxidisation  of  the  outer  skin  of  the  aluminium  forms 
sufficient  insulation,  thereby  cheapening  the  cost  of  construction 
considerably.  The  difficulty  of  making  a  satisfactory  joint  and  the 
increased  sj^ace  factor  as  compared  with  the  copper  coil  are,  how- 
ever, disadvantages  which  seemingly  outweigh  the  advantages, 
and  copper  coils  are  still  retained  by  practically  all  British  and 
American  magnet  makers. 

Solidity    in    Control    Apparatus    Necessary. 

The  detail  apparatus  of  a  magnet  equipment  also  necessitates 
special  consideration.  The  types  of  controllers  usually  adopted 
are  either  the  drum  iy^io,  which  is  similar  to  an  ordinary  tramway 
controller  and  operated  in  the  same  way,  or  the  contactor  type 
having  solenoid  operated  switches  controlled  by  means  of  a  master 
switch.  Whichever  type  is  used  the  most  inijoortant  point  to  con- 
sider is  solidity.  The  magnet  circuit  has  to  be  made  and  broken 
fifty  or  sixty  times  an  hour,  and  great  mechanical  strength  as  well 
as  electrical  capacity  are  essential.  The  actual  making  and  breaking 
'  of  the  circuit  presents  difficulties  on  account  of  the  large  induced 
voltage  of  several  thousand  volts  which  is  created  when  the  circuit 
is  opened.  Unless  this  is  carefully  dealt  with  the  insulation  of  the 
magnet,  and  any  other  apparatus  on  the  same  circuit,  may  be 
endangered.  A  non-inductive  resistance  is,  therefore,  placed  in 
parallel  with  the  magnet  circuit  at  the  moment  of  breaking,  to 
absorb  the  inductive  kick.  Series  resistance  steps  are  provided 
for  regulating  the  lifting  power  of  the  magnet,  and  a  reversing  or 
demagnetising  step  is  fitted  in  order  to  ensure  the  load  being  released 
instantaneously.  For  taking  up  the  cable  slack  as  the  magnet 
is  raised  and  lowered  by  the  crane,  several  devices  have  been  tried  ; 
the  eai  liest  consisted  of  a  series  of  compensating  pulleys  and  counter- 
weights, but  these  cause  undue  wear  on  the  cables,  and  sometimes 
got  mixed  up  with  the  hoisting  ropes.  This  method  was  therefore 
replaced  in  most  instances  by  a  -nanding  drum,  cither  operated  by 
a  separate  motor  driven  from  the  main  crane  gearing,  or  by  means 
of  a  clock  spring.  Some  drums  of  the  latter  type  have  the  further 
feature  that,  instead  of  being  arranged  for  one  double-core  cable, 
two  single-core  cables  are  utilised,  obviating  any  possibility  of  the 
cores  rubbing  together  through  constant  coiling  on  the  drum  and 
wearing  away  the  insulation,  thus  causing  internal  shorts.  The 
cable  is  generally  of  the  hard  cord  braided  or  cab  tyre  type.  The 
connection  to  the  magnet  is  usually  made  through  a  solid  plug  and 
socket,  and  to  the  mains  through  the  slip-rings  contained  within 
the  drum. 

Magnets  can  only  be  constructed  for  direct-current  circuits,  and 
where  alternating  -  current  circuits  only  are  available  it  is  usual 
to  instal  motor  generator  sets  to  convert  to  direct  current. 


Magnetic   Applications. 

Then  comes  the  question  of  what  will  magnets  lift,  or,  what 
perhaps  is  even  more  important,  what  they  will  save.  Actual 
performances  show  that  when  hfting  sohd  loads  a  magnet  will 
lift  as  much  as  ten  to  twenty  times  its  own  weight  (depending  on 
the  size  of  the  magnet).  For  example,  a  small  magnet  weighing 
6  cwt.  will  lift  a  block  of  steel  weighing  120  cwt.,  and  a  large  magnet 
weighing  CO  cwt.  wUl  lift  a  block  of  steel  weighing  30  tons.  When, 
however,  light  scrap  has  to  be  handled  the  capacities  come  do^vn  to 
2  to  3  cwi.  and  1.5  to  25  cwt.  respectively,  this  being  due  to  the 
great  bulk  and  liglit  weight  and  the  fact  that  the  scrap  is  usually 
so  entwined  that  even  if  the  top  layers  are  attracted  they  are 
sometimes  pulled  off  by  the  weight  of  the  bottom  layers.  These 
are  the  two  extremes,  and  such  material  as  pig  iron,  billets  and  bars 
come  between  the  Umits. 

As  to  the  savings — all  that  is  necessary  is  to  lower  the  magnet 
on  to  the  load  and  switch  on  the  current,  thus  causing  the  material 
to  be  held  securely  ;  the  simpUcity  of  this  operation,  combined 
with  the  liigh  working  speeds  of  a  modern  overhead  or  jib  crane, 
renders  it  possible  to  make  as  many  as  eighty  to  ninety  trips  per 
hour,  loading  from  trucks  into  stock,  this  with  a  medium  size 
magnet  being  equivalent  to  f  0  or  (iO  tons  of  pig  iron  or  scrap  per 
hour.  One  actual  instance  may  be  tpioted  in  this  respect  of  a  crane 
unloading  58  tons  of  ]iig  iron  in  57  minutes.  Compared  with  the 
speed  of  a  gang  of  labourers  working  with  shovels  and  wheelbarrows, 
the  savings  become  apparent.  Numerous  instances  of  magnets 
saving  as  many  as  ten  men  have  been  recorded. 

The  greatest  savmgs  are,  of  course,  effected  when  handling  loose 
materials,  such  as  scrap,  turnings,  pig  iron,  crop  ends  and  the  Uke, 
as  these  could  not  possibly  be  slung  ;  but  material  of  regular  shape, 
such  as  rails,  plates  and  billets  can  also  be  dealt  with  efificientlj'. 

A    Variety   of   Uses,  Possible. 

Taking  an  average  steelworks,  the  uses  to  which  a  magnet  can 
be  put  are  surjjrisingly  great,  and  the  metal  in  most  of  the  stages 
from  the  ore  to  the  finished  product  can  be  dealt  with.  The 
ordinary  Enghsh  ore  is  not  sufficiently  magnetic  to  enable  it  to  be 
hancUed  with  success,  but  Swedish  ore,  which  is  about  55  to  t'O 
per  cent,  magnetic,  can  be  lifted  quite  well,  although,  i3erhaps,'a 
grab  gives  better  results  for  general  pui-poses  ;  after  the  metal  has 
been  smelted  the  pig  iron  can  be  removed  from  the  beds,  either  in 
combs  for  carrying  to  the  breaker,  or,  if  it  is  broken  on  the  bed, 
can  be  picked  up  and  deposited  straight  into  the  trucks.  The 
sand  question  crops  up  here,  but  if  large  magnets  are  used  the  pig 
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Fio.  3. — 515  iN.[,\ViTTON  Kramer  Magnets  loading  chargiko  boxes. 

is  attracted  with  sufficient  force  to  knock  off  most  of  it,  and,  in  one 
case  the  amount  of  sand  loaded  was  only  22  lb.  to  the  ton. 

When  a  magnet  is  used  for  stocking  the  pig  iron  and  scrap  received 
at  a  steel  works  the  time  saved  is  very  great,  and  with  a  speedy 
crane  as  much  as  60  tons  of  metal  can  be  dealt  with  per  hour  by  one 
crane  driver  and  one  groimd  man.  For  breaking  uji  skulls  and 
heavy  scrap,  an  equipment  comprising  an  overhead  gantry  crane 
fitted  with  a  magnet  serves  the  purpose  of  first  getting  the  material 
into  position  for  breaking,  then  lifting  and  dropping  the  ball,  and 
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finally  removing  the  broken  pieces.  A  circular  ball  is  used  so  that 
no  matter  how  it  falls  the  magnet  can  lift  it.  A  00  in.  diameter 
magnet  will  lift  a  ball  weighing  8  to  10  tons  (Fig.  1).  Then  comes 
the  filling  of  charging  boxes  from  stock.  This  is  done  by  dis- 
charging a  magnet  load  of  scrap  or  pig  over  a  series  of  boxes  arranged 
on  bogies  in  front  of  the  furnace,  the  metal  being  raked  level  by  a 
groimd  man.  Many  attempts  liave  been  made  to  dispense  with 
the  ground  man,  and  various  forms  of  loading  chutes  constructed, 
but  the  varied  shapes  and  sizes  of  the  material  make  any  device 
of  this  nature  hardly  practicable. 

All  sorts  and  conditions  of  scrap  can  be  dealt  with,  and  Fig.  2 
shows  a  magnet  operating  on  different  classes  of  material  of  this 
description. 

The   Heating   Question. 

Magnets  can  also  be  used  for  stacking  ingots,  and  in  this  con- 
nection the  question  of  heating  arises.  The  magnetic  quahties  of 
steel  vanish  at  about  762°C.,  but  gradually  increase  up  to  this 
point.  It  is,  however,  not  desirable  to  use  magnets  on  metal 
above  "  red  heat,  '  which  is  equivalent  to  about  COO'C. 

Up  to  this  stage  the  circular  magnet  is  the  most  efficient,  but 
when  the  ingot  has  been  converted  to  the  finished  product  the 
rectangular  and  bi-polar  magnets  have  certain  advantages.  The 
circular  magnet  has  a  greater  penetrating  force,  which  is  necessary 
for  "  sucking  "  quantities  of  loose  pieces  to  the  magnet,  but  for 
handling  sheets  and  plates  the  Unes  of  force  are  required  to  be 
distributed  laterally,  and  in  this  case  the  rectangular  magnet  has 
greater  advantages,  unless  numbers  of  thin  plates  are  to  be  handled, 
when  the  circular  magnet  still  is  better  on  account  of  its  greater 
penetration.  Rectangular  magnets  can  be  Ughter  in  construction, 
as  they  do  not  get  the  same  rough  usage  as  ciicular  magnets,  and 
have  usually  onlj-  to  Uft  on  regular  surfaces. 
Sheets   and    Rails. 

Long  thin  sheets  and  plates  have  a  tendency  to  jjeel  off  the 
magnet  when  the  overhang  is  great,  bnt  this  is  counteracted  by 
-suspending  two  or  three  magnets  on  a  beam  and  hftuig  the  plate 
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on  several  points  (see  Fig.  3).  It  is  possible  when  handling  plates 
to  pick  up  half  a  dozen  from  a  pile,  and,  by  means  of  special  resistances 
in  the  controller,  diop  them  off  one  at  a  time.  This  is  being  done 
regularlj'  in  several  works. 

For  the  handling  of  rails,  bars  and  billets  and  tubes,  the  horse- 
shoe magnet  is  used  and  gives  the  best  results,  less  power  being 
required  to  handle  this  class  of  sohd  material.  It  also  has  an 
advantage  over  the  circular  magnet  for  handling  "  stacked " 
sections  and  billets,  in  that  whilst  the  circular  magnet  puUs  the 
load  towards  its  centre  jjole,  thereby  causing  a  certain  distortion  of 
the  pile,  the  bi-polar  magnet,  owing  to  the  arrangement  of  the 
poles,  exerts  an  equal  pull  over  the  whole  of  its  hfting  area  and 
attracts  the  load  evenlj-. 

The   Steam   Magnet   Crane. 

As  a  general  utihty  crane  for  use  in  a  works  where  the  amount  of 
material  to  be  handled  is  widelj-  scattered,  the  steam  magnet  crane 
has  been  found  very  efficient.  Tliis  steam  crane  is  of  the  usual 
tj'pe,  but  special  provision  is  made  in  the  boiler  capacity  for  operating 
a  steam  generating  set  which  is  fitted  to  the  crane  framing  and  supphes 
the  current  for  the  lifting  magnet.  A  crane  of  tliis  type  can  be 
used  for  all  the  usual  operations  performed  by  a  steam  crane,  but 
in  addition  has  a  magnet  for  handling  metal.  In  addition  to  the 
magnet,  a  grab  for  handhng  ore  or  hmestone  is  sometimes  also 
included  in  the  crane  equipment,  and,  as  it  is  only  a  question  of 
a  few  minutes  to  exchange  these  tools  this  tj'pe  of  crane  is  a  very 
great  labour  saver.  It  is  unwise  to  trj'  to  convert  an  ordinary  steam 
craiie  into  a  magnet  crane,  as  the  boiler  is  usually  only  large  enough 
for  its  ordinary  duties,  and  will  not  stand  up  to  the  additional  load, 
making  it  impossible  to  keep  up  the  necessary  steam  pressure. 
Further,  even  witli  a  crane  specially  fitted  for  magnet  work,  it  is 
desirable  to  have  a  quick  steaming  boiler  of  the  cross  tube  pattern. 

In  addition  to  the  general  handling  of  materials  in  iron  and  steel 
works,  magnets  are  also  used  for  working  submerged ;  in  one  instance 
a  London  dock  became  choked  with  scrap  iron  that  had  fallen  over- 
board when  unloading  barges,  and,  after  mechanical  means  had  been 


tried  unsuccessfully,  a  36  in.  magnet  was  lowered  into  the  water 
and  recovered  something  like  CO  tons  in  a  week.  In  another  case 
a  magnet  was  used  for  salvaging  a  cargo  of  pig  iron  in  a  South  Wales 
Dock.  In  numerous  instances  magnets  have  been  apphed  for  re- 
covering forgings,  etc.,  wliich  have  been  dropped  in  oil  tanks 
during  hardening. 

When  the  Current  Fails. 
What  happens  if  the  current  fails  ?  This  is  a  question  frequently 
asked,  and  the  answer  is,  of  course,  that  unless  some  sort  of  safety 
device  is  installed  the  load  must  drop.  With  a  modem  electrical 
installation,  however,  the  possibilities  of  failure  are  not  very  gieat, 
and,  if  the  magnet  is  wired  back  to  the  main  supply  and  not  rim 
off  an  auxiUary  circuit,  the  occasions  on  which  the  main  breaker 
comes  out  are  very  few  and  far  between,  and  certainly  not  more 
frequent  than  a  sUng  slipping  or  a  chain  breaking.  Further,  men 
do  not  usually  walk  about  beneath  a  crane  load,  whether  it  is  slung 
by  chains  or  magnetically.  It  is  believed  that  there  is  no  case  on 
record  of  a  fatal  accident,  or,  in  fact,  of  any  accident  being  caused 
bj-  a  lifting  magnet  dropjjing  its  load. 

Safety    Devices. 

When,  however,  a  safety  device  is  desired,  this  takes  the  form  of 
an  accumulator  battery  connected  in  parallel  with  the  magnet 
circuit  and  operated  by  means  of  a  cut-in  cut-out  switch.  It  has 
been  found  that  when  once  the  magnetic  field  has  been  buUt  up 
it  is  possible  to  reduce  the  supply  voltage  by  nearly  10  per  cent, 
without  diopprng  the  load,  so  that  if  a  battery  having  a  capacity 
of  half  the  power  required  to  energise  the  magnet  when  it  is  first 
put  into  circuit  is  employed  that  is  all  that  is  necessary.  The 
automatic  switch  transfers  the  magnet  from  the  main  to  the  battery 
circuit  immediately  the  supply  faOs,  and  vice  versa  when  the  main 
supply  is  renewed.  However,  unless  the  conditions  are  abnormal, 
and  loads  are  continually  being  handled  over  men's  heads,  the 
need  for  a  safety  device  does  not  appear  to  be  very  great.  At 
any  rate,  this  has  been  the  opinion  of  most  large  users  of  hfting 
magnets. 

In  conclusion  the  writer  would  express  his  indebtedness  to  the 
Witton  Kramer  Electric  Tool  &  Hoist  Works,  Witton,  Birmingham, 
for  the  loan  of  the  photographs  which  illustrate  this  article. 


A   New  Tungsten   Arc  Lamp. 

We  vnderstand  that  Philips  Glowlamp works,  of  Enidhoven, 
Holland,  have  succeeded  in  manufacturing  a  new  type  of  tungsten 
arc  lamp,  the  smaller  sizes  of  which  are  now  ready  for  the  market 
A  photograph  of  a  lamp  of  this 
type,  ■n-ith  a  current  consumption 
of  lA  is  shown  herewith,  and  as  it 
practically  gives  a  point  source  of 
light,  it  is  expected  that  it  will  find 
many  applications,  especially  in 
projection,  microscopy,  and  for 
general  laboratory  use. 

In  this  lamp,  for  which  patents 
have  been  applied,  an  arc  discharge 
takes  place  between  small  tungsten 
spheres  m  an  atmosphere  of  rare 
gas.  The  lamp  has  also  the  great 
advantage  that  it  can  be  run  on  a 
20O  V  a.c  circuit,  and  except  for  a 
series  resistance,  no  auxiliary  appa- 
ratus is  necessary.  The  voltage 
on  the  arc  itself  is  about  25  V.  Ill 
order  to  ensure  the  striking  of  the 
arc  a  third  electrode  is  mounted 
in  the  lamp  (as  sho\\Ti  m  the 
photograph),  and  a  high  resistance 
in  the  cap  of  the  lamp  connects 
this  third  electrode  to  one  of  the 
leading-in  wires.  The  material  and 
form  of  this  third  electrode  have 
l;oen  chosen  in  such  a  way,  that 
a  glow  discharge  sets  in  first 
between  it  and  the  electrode  next 
to  it,  so  starting  the  discharge 
between  the  small  tungsten  spheres. 

The  distance  between  the  spheres 
and  the  glass  wall  may  be  verj' 
small  (2  to  2'5  cm),  so  that  a  con- 
denser with  a  short  local  distance 
can  be  used.  The  brightness  of 
the  tungsten  spheres  amounts  to 
about  14  c.p.  per  mm".  A  funnel- 
shaped  screen  is  provided,  on  which 
the  evaporated  and  sputtered  tung- 
sten ia  deposited  in  order  to  ])re- 
vent  the    blackening    of  the    bulb. 

The  spheres  in  the  1  A  type  have  a  diameter  of  about  1  mm.,  and  in 
the  25  A  type  of  nearly  2  mm.  Lamps  with  a  current  consumption 
of  1  and  2'.5  A  are  now  available,  larger  sizes  being  in  preparation. 
Experiments  with  d.c.  lamps  are  now  being  made. 


TuNosTEK  Arc;   Lamp. 
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The  Electric  Telpher  Installation  at  Plymouth  Gas  Works. 


By     H.     BLYTH.   M.Inst.C.E. 


The  application  of  electricity  in  gas  works  has  developed  to  a 
remarkable  extent  during  the  last  ten  or  fifteen  years — practically 
all  modern  plant  for  handling  coal  and  coke  being  now 
electrically  driven.  A  great  deal  of  encouragement  has  conse- 
quently been  given  to  inventors  and  manirfacturers  of  electrical 
apparatus  and  machines  having  for  their  object :  facility  of  control, 
increased  efficiency,  greater  production,  or  the  economical  iise  of 
labour.  In  the  face  of  these  important  ad%'antages  which  are  to 
be  obtained  by  the  use  of  electricity,  it  is  rather  surprising  to  find 
that  some  gas  companies  still  adhere  to  hydraulic,  pneumatic,  or  even 
hand-power  apphanees  for  charging  and  drawing  their  retorts. 
Purely  it  cannot  be  that,  electricity  is  regarded  by  some  gas 
authorities  as  a  serious  rival  to  their  industry  or  that  it  might  be 
a  dangerous  poUcy  to  encourage  its  use  in  their  works. 

Electricity    Means    Increased   Output. 

However,  a  very  large  number  of  gas  engineers  are  most  pro- 
gressive and  have  boldly  apphed  electrical  operation  to  the  manu- 
facture of  gas  and  the  control  of  its  distribution,  with  the  result  that 
their  output  has  advanced  by  leaps  and  bomids  and,  further — 
what   i^   much   more   important   to   the   country   as   well   as   for 
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in  the  technical  Press,  and  it  is,  therefore,  unnecessary-  to  refer  to 
it  in  detail  here  —  the  second  installation  for  coke  hancUing,  which  is 
on  a  much  more  extensive  scale. 

The  coke  is  received  by  the  telpher  in  an  incandescent  state  direct 
from  the  horizontal  retorts.  The  discharge  from  the  retorts  is 
effected  by  pushing  a  fresh  charge  of  coal  in  behind  it  by  means  of 
the  Fiddes-Aldridge  macliine,  which  is  also  electrically  operated. 
The  charge  of  hot  coke  falls  into  a  skip  of  heavy  lattice  construction 
whicli  is  then  hoisted  by  the  telpher  and  conveyed  to  one  or  other 
of  the  cjuenching  tanks  which  are  placed  at  each  end  of  the  retort 
house.  The  telpher  lowers  the  skip  into  the  tank  for  about  30  or  40 
seconds,  then  rehoists  and  conveys  the  coke  either  direct  to  the  water 
gas  plant,  which  is  a  rim  of  about  600  ft.,  or  to  storage  bunkers 
which  are  situated  parallel  to  the  retort  house.  In  addition  to 
conveying  coke  to  these  two  points,  the  breeze — wliich  is  subsequently 
separated  from  the  coke  as  it  is  discharged  over  screens  below  the 
bunkers — has  to  be  taken  by  the  telphers  to  the  three  batteries  of 
boilers.  Ashes  and  clinkers  have  also  to  be  conveyed  from  the 
boilers  and  the  retort  house  furnaces  to  bunkers  for  loading  into 
road  wagons. 

It  should  be  mentioned  that  this  telpher  plant  replaced  drag  links, 
conveyors  and  elevators,  which  were  installed  in  UI12,  it  beiiiir 
found  that  in  addition  to  excessive  wear  and  tear  the  coke  was  badlv 
broken  up  and  a  very  large  x^roportion  of  breeze  was  formed.  The 
general  arrangement  of  the  new  plant  Ls  shown  in  Fig.  1,  from  which 
the  scope  of  the  telpher  operations  \\\\\  be  easily  understood. 


Fig.  1. — Gesekal  Lavout  of  Telpher  Ixstallatiox  at  Plvjiouth  Gas  Works. 


themselve-s — the  adoption  of  modem  plant  has  enabled  them  to 
■  carrj-  on  "  through  extremely  difficidt  times  and  under  the  most 
harassing  conditions  that  we  have  ever  kno\vri.  The  gas  industry 
has  turned  its  competitor,  electricity,  to  good  account  and  has  given 
a  clear  demonstration  of  the  industrial  fact,  namely,  that 
competition  is  the  essence  of  progress. 

A    Progressive    Undertaking. 

The  Plymouth  .^sd  Stonehouse  Gas  Light  and  Coke 
CosiPAJfY  is  one  of  those  fortunate  concerns  governed  by  a 
progressive  Board  of  Directors  and  managed  by  a  far-seeing  gas 
engineer  who  early  recognised  the  advantages  of  electricity.  They 
have  also  had  the  good  sense  to  appoint  a  fully-qualified  electrical 
engineer  to  supervise  the  power  station,  electricity  distribution, 
and  all  the  electrical  plant  on  the  works — in  tliis  case,  a  considerable 
undertaking,  comprising  about  eighty  motors  consuming  an  aggregate 
of  about  1  000  000  kWh  per  annum.  To  cater  for  this  load  there 
are  three  steam-driven  generating  sets — one  138  kW  BelUs-Siemens, 
one  150  kW  Allen  set,  and  one  lioO  kW  Allen  set.  For  it  must  be 
borne  in  mind  that  the  conditions  in  a  gas  works  are  very  trying  as 
far  as  electrical  plant  is  concerned,  and  special  care  is  needed  to  keep 
it  all  constantly  running  without  a  hitch. 

Coke    Handling. 

The  telpher  plant  for  coke  handling  is  the  latest  electrical  addition 
to  these  works,  and  it  possesses  several  interesting  features,  the 
chief  of  which  is  the  small  amount  of  power  consumed  and  renewals 
required  compared  with  the  considerable  amount  of  work  done. 
There  are  two  distinct  telpher  plants  at  Plymouth :  one  for  handling 
coal,  which  was  installed  in  1910 — this  has  been  previously  described 
■  H  2 


Electrical   Track   Switches. 

The  available  headroom  in  the  retort  house  was  not  sufficient  to 
allow  of  a  level  track  being  carried  at  a  suitable  height  over  the 
existing  bunkers  for  the  telphers  to  clear,  and  hence  it  was  necessary 
to  inchne  the  track  at  1  in  40  in  order  to  deliver  coke  into  the  bunkers. 
The  contractors  found  no  sjjecial  difficulty  in  this,  but  as  several 
track  switches  were  necessary  in  this  particular  plant  for  connecting 
up  the  branch  lines,  it  was  desirable  to  provide  reliable  safeguards 
to  prevent  a  machine  from  running  away  down  an  incline  towards 
an  open  switch.  This  -nas  done  electrically  in  the  following  manner, 
wliich  has  proved  to  be  perfectly  satisfactory.  The  current  supply 
is  brought  to  the  machines  by  a  single  overhead  bne — the  return 
being  by  way  of  the  track  rail.  There  is  a  switch  in  the  overhead 
line  which  is  connected  by  a  link  motion  to  the  track  switch,  and 
therefore  the  two  opei'ate  simultaneously — that  is,  upon  opening 
the  points  on  any  one  Une  to  give  a  clear  road  for  traffic  on  the 
adjacent  Une,  the  ciirrent  is  immediately  cut  off  from  that  track 
which  is  opened  for  a  considerable  distance  back  from  the  open 
end.  A  shunt  solenoid  brake  is  fitted  on  each  telpher.  This  brake 
is  entirely  independent  of  the  control  of  the  driver,  and  comes  into 
operation  automatically  should  the  telpher  enter  a  section  approach- 
ing an  open  switch.  Of  course,  any  interruption  of  the  line  current 
causes  the  application  of  tliis  travelling  brake  in  the  same  way 
as  the  load  is  held  by  the  hoisting  brake  when  the  current  is  cut  off. 

Overhead  Line. 

The  overhead  line  of  4/0  section  Is  figure  "  8  "'  in  shape,  and  is 
held  up  by  simple  spht  clips  made  in  gunmetal  supported  by  bell- 
shaped  insulators  bolted  direct  to  the  structure.  The  Ene  is  divided 
into  a  number  of  separate  sections  by  special  section  insulators,  and 
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is  fed  at  different  points  as  indicated  in  Fig.  1.  This  facilitates 
the  independent  operation  of  the  plant  at  different  points,  and 
enables  repairs  to  be  carried  out  conveniently  >vith  a  stoppage  only 
of  that  particular  section  which  may  require  overhauling.     It  will 


negative  cable  from  the  switch  board  is  coupled  up  to  the  rail  at  one 
point  near  the  centre  of  the  track. 

There  was  very  little  existing  structure  of  a  suitable  nati'  •>  to 
serve  as  foundation  or  partial  support  for  the  telpher  track.     The 


Fig.  2. — Standard  30-cwt.  Telpher  Machine. 


be  recognised  that  this  is  an  important  provision,  but  one -which  is 
not  infrequently  overlooked  in  the  design  of  conveying  plants 
of  this  nature. 

Track   Arrangements. 

The  track  consists  of  a  heavy  rolled  joist  having  a  renewable  bulb 
rail  clipped  to  the  top  flange.  The  ends  of  the  rails  are  bonded  by 
copper  rods  of  the  same  sectional  area  as  the  trolley  wire,  and  the 


BRANCH  THACX - 
iFiG.  3.— Akrangkment  of  Track  Switch. 


coke  bunkers  in  the  yard,  wliich  have  a  length  of  190  ft.  and  height 
30  ft.,  and  the  bunkers  in  the  water  gas  house,  length  60  ft.,  height 
35  ft.,  were  the  only  structures  which  could  be  bmlt  upon,  and,  as 
the  total  length  of  the  track  is  1  600  ft.,  supports  had  to  be  provided 
over  open  ground  for  a  length  of  1  350  ft.  of  track. 

Having  regard  to  the  necessity  of  keeping  the  ground  free  for 
traffic  and  clearing  buildings,  &.C.,  the  track  had  to  be  arranged  in 
long  spans  varjing  from  cO  to  90  ft.;  thus  substantial  overhead 
girders  had  to  be  provided  from  which  to  suspend  the  track.  The 
general  construction  of  these  girders  and  the  towers  for  supporting 
them  can  be  clearly  seen  in  the  accompanying  photograph. 
Fig.  4.  The  girders  are  of  lattice  box  construction  and  caiTy 
substantial  '"  C  "  hangers  at  about  16  ft.  pitch.  Fig.  3  shows  one 
of  the  track  switches  and  gives  some  idea  of  the  method  of  support- 
ing the  track  at  such  points. 

Telpher    Machines. 

There  are  at  present  two  telphers  (another  is  to  be  added  shortly), 
each  having  a  gross  lifting  capacity  of  35  cwt.  at  a  speed  of  70  ft. 
per  min.  and  capable  of  travelling  at  the  rate  of  600  ft.  per  min. 
The  motors  are  of  British  Thomson-Houston  make,  totally  enclosed 
series  wound  for  direct  current  at  220  V.  There  are  two  motors  for 
each  telpher,  one  for  hoisting  and  one  for  travelling — all  motors  are 
of  the  same  size  and  interchangeable,  each  develojjing  11  B.H.  P. 
atoiOrevs.  per  min.  on  a  half -hour  rating  with  a  maximum  tempera- 
ture rise  of  cO^C.  These  motors  have  cast  steel  frames  and  are  of  a 
compact  box  shape,  which  is  particularly  suitable  for  this  class  of 
work. 

There  is  only  one  controller  and  resistance  for  operating  both 
the  hoist  and  the  travel  motor  in  each  telpher — a  change-over 
switch  (Widlake's  Patent)  being  used  in  conjunction  with  the 
controller. 

This  renders  it  necessary  to  operate  the  hoist  and  travel  alternately 
(and  not  both  together),  which  is  an  advantage  in  high-speed  telpher 
W'Ork — where  it  is  most  desirable  to  hoist  the  load  right  uj)  to  its 
clearing  position  before  commencing  to  travel.  Fig.  2  shows  the 
general  arrangement  of  the  telpher  and  also  the  most  important 
parts  of  the  machine  in  detail.  It  will  be  noticed  that  the  hoist  motor 
with  its  series  brake  solenoid  is  placed  in  the  top  of  the  cab  and  an 
extension  shaft  is  brought  out  to  the  gear.  The  travel  motor  is 
connected  to  the  running  wheels  by  a  double  roller  chain  drive — the 
automatic  shunt  solenoid  brake  is  also  seen  in  the  elevation. 
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Electrical    Connections. 

The  diagraru  of  connections  given  in  Fig.  0  wiU  probably  be  of 
interest.  It  is  nearly  self-explanatory,  but  the  foUowing  points  are 
rather  important.  It  is  the  common  practice  in  telpher  work  to  use 
the  track  as  the  return,  the  negative  lead  from  the  switch  board 
busbar  being  connected  directly  to  the  track  girder.  It  is,  of  course, 
important  in  such  a  system  to  avoid  any  possibility  of  a  break  on  this 
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'■  metallic  earth,"  e.g.,  there  must  not  be  any  switch  or  fuse  or  any 
other  means  of  cutting  this  return  between  the  track  and  the 
negative  busbar  of  the  supply  system. 

The  main  advantages  of  the  "'  track  return  "  system  are  :  (1)  The 
cost  of  maintenance  of  the  overhead  line  equipment  is  reduced  to 
half  that  of  a  double  line,  which  is  generally  used  when  the  current 
is  supplied  from  a  source  external  to  the  works.  (2)  The  arrange- 
ments at  the  track  switches  are  simpUtied.  (3)  Any  leakage,  whether 
from  the  telpher  line  or  from  any  other  plant  on  the  same  system,  will 
go  to  the  telpher  structure  and  be  conducted  directly  to  the  negative 
busbar,  instead  of  straying  through  the  groimd  and  probably 
setting  up  detrimental  effects  upon  imderground  pipes  and  other 
plant,  which  may  be  of  lower  resistance  than  groimd,  and  would 
therefore  be  traversed  by  such  stray  current.?.  (4)  The  earthed  track 
return  system  naturally  necessitates  the  maintenance  of  gootl 
insulation  on  aU  cables  and  plant — instances  are  not  wanting  cf 
current  supplies,  with  insulated  returns,  in  which  leakages  arc 
allowed  to  continue  for  considerable  periods  and  gradually  to  become 
■destructive,  owing  to  the  fact  that  weaknesses  in  the  insulation  are 
not  always  regarded  with  the  same  amoimt  of  concern  as  they  are 
in  an  earth  return  system.  In  the  diagram  it  wU]  be  seen  that  there 
is  a  single  pole  switch  only  on  the  positive  side,  and  the  current  passes 
from  the  controller  first  through  the  armatures  (hoist  or  travel 
according  to  the  position  of  the  change-over  switch)  then  back  to 
the  controller,  out  through  the  series  field  (and  brake  solenoid  in 
case  of  hoist  motor)  direct  to  earth,  which,  in  this  case,  is  the  most 
convenient  point  on  the  framework  of  the  telpher  cab.  The  travel 
brake  shunt  solenoid  is  connected  directly  between  the  main  switch 
and  nearest  convenient  point  on  the  frame  of  the  travelling  carriage 
Tvhich  supports  the  solenoid  pot ;  alternatively,  the  outward  lead  may 
be  taken  to  the  change-over  switch.  The  travel  solenoid  is  therefore 
permanently  energised,  holding  the  brake  off,  unless  the  line  current 
fails  or  is  cut  off  by  a  track  switch  being  opened,  or  when  the  driver 
opens  the  main  switch.  This  he  is  always  supposed  to  do  on  leaving 
the  telpher  cab  or  when  he  is  standing  stiU  for  any  purpose.  Tlie 
advantage  of  taking  the  outward  lead  from  this  solenoid  to  the 
change-over  switch  is  that  the  travel  brake  is  kept  lively,  as  it 
would  come  into  action  w-henever  the  travel  motor  is  cut  out  to 
switch  in  the  hoist  motor.  In  addition  to  these  electrical  features, 
the  plant  possesses  mechanical  characteristics  and  possibilities  which 
must  not  be  overlooked. 

Mechanical   Features. 
For  instance,  one  of  the  most  important  items  to  consider  when 


selecting  new  plant  for  any  duty,  and  particularly  for  coke 
handling,  is  the  probable  charge  for  maintenance  and  deprecia- 
tion— this    charge    depends    upon    the    = — = — ■ — -    ratio     of 

dead  structure 
the  plant.  Since  the  maintenance  and  depreciation  of  the 
"  wearing "  parts  of  a  plant  are  far  greater  than  that  of 
its  fixed  stnacture,  it  is  obvious  that  the  greater  the 
proportion  of  machinery  in  any  plant  the  greater  the 
maintenance  and  depreciation  charge.  In  the  plant  under  con- 
sideration, the  value  sunk  in  machinery  compared  to  the  value  in 
structure  is  as  1  is  to  4;  if  this  is  compared  with  another  plant  in 
wliieli  the  machinery  and  structure  values  are,  for  example,  equal, 
it  would  be  found  that  the  maintenance  and  depreciation  charge  in 
the  latter  case  works  out  nearly  50  per  cent,  in  excess  of  the  former 
— this  is  based  upon  15  per  cent,  for  maintenance  and  depreciation 
of  machinery  and  5  per  cent,  for  structure  in  both  cases. 

General    Uses   of   the    Telpher. 

Again,  the  utility  of  the  telpher  plant  is  not  confined  to  the  handling 
of  coke  or  breeze,  the  purpose  for  wliich  it  was  installed ;  it  can  deal 
with  any  kind  of  load  within  its  range.  For  instance,  as  the  telpher 
line  runs  through  the  retort  house  in  this  ease,  it  will  prove  extremely 
useful  for  handling  all  the  materials  necessary  for  resetting  the 
retort  benches,  which,  of  course,  has  to  be  done  at  fairly  frecjuent 
intervals. 

Grabs  can  also  be  used  with  these  machines  as  well  as  skips,  and 
therefore  any  bulk  material  such  as  coal,  coke,  breeze,  ashes,  oxide, 
etc  ,  can  be  picked  up  or  dumped  automatically. 

Wien  necessary  during  transit  weigliing  can  be  readily  arranged 
foi  by  the  insertion  of  a  "  free  length  "  of  track  beam  in  the  telphei- 
ninway  and  hanging  it  from  an  automatic  weighing  machine  of  tlio 
Denison  or  Avery  tyi^e.  This  has  been  done  in  the  case  of  several 
(oal^handling  plants  at  electricity  supply  stations. 

Flexibility   of   the    Telpher. 

The  flexibility  of  this  form  of  conveyor  isanother  very  important 
feature.  Fig.  i  illu.strates  this  particular  property  of  the  telpher 
^\  stem  very  clearly ;  branches  can  be  run  off  in  any  desired  direction, 
oi  any  existing  lines  may  be  extended  as  future  developments  of 
the  works  may  require,  without  any  inconvenience  to  the  main 
plant,  which  can  be  kept  working  whilst  such  additions  are  being 
made. 

In  a  large  and  ever-expanding  works,  such  as  the  Plymouth  Gas 
Works,  the  chief  requirement  to  be  met  by  any  proposed  conveyor  is 
\a  larger  capacity  in  a  shorter  working  time  "  than  has  had  to  be 


reckoned  with  in  the' past ;  this  means  that  heavier  loads  have  to  be 
carried  at  higher  speeds,  and,  let  it  not  be  overlooked,  with  increased 
efficienc3' — it  does  not  serve  any  useful  purpose  to  increase  the 
capacity  at  the  expense  of  hea\-y  wear  and_tear  and  working  costs. 
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The    mono-rail   telpher   system   seems   to   meet  these   require- 
ments— it    is     particularly    suitable    for    heavy     loads    at    high 


other   features,   the   resistance  to  travelling  and   wear   and   tear 
are  reduced  to  the  minimum. 


+  Main 
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working  speeds,  and  by  virtue  of  the   "  single  rail  "  and   special 
construction   of   the   running   wheels,   large   roller   bearings  and 


Henshaw, 
article. 


Electricity   Important    in   Gas   Works. 

From  the  above  description  and  illustra- 
tions it  will  be  recognised  that  electricity  is 
a  most  important  agent  in  the  development 
of  a  modern  gas  works — without  it  a  telpher 
plant  of  this  nature  would  be  a  practical 
impossibility. 

It  -kWX  not  be  out  of  place  to  here  men- 
tion some  of  the  other  applications  of  elec- 
tricity at  these  works.  They  include  charging 
anti  discharging  machines,  coal  conveyors 
and  elevators,  gas  compressors,  washers, 
hydro-extractors,  blowers,  boosters,  pumps, 
long-distance  pressure  indicators — the  use 
of  the  latter  having  originated  with 
the  Plymouth  Gas  Company,  and.  they 
are  the  invention  of  their  electrical  en- 
gineer. 

The  probability  is  that  the  use  of  electri- 
city %\'ill  be  still  further  extended  in.  gas 
works.  It  only  remains  for  the  inventors 
and  manufacturers  to  come  along  with 
their  improvements  and  demonstrate  how 
output  can  be  increased  with  higher  efficiency 
and  reduced  cost.  The  author  is  indebted 
to  the  chief  engineer,  Mr.  P.  S.  Hoyte, 
for  the  photographs  of  the  telpher  plant 
and  to  the  contractors,  Strachan  and 
Ltd.,   for  the    drawings  and    technical    data    in    this 


Ground  Nuts   Conveyors   in  West   Africa. 


By    F.    P,    OVERSTALL. 


One  of  the  far-reaching  results  of  the  economic  disturbance 
caused  by  the  War  is  the  impetus  given  to  the  adoption  of  mechanical 
appliances  for  labour  saving  in  the  handling  of  material.  This  is 
a  subject  which  has  been  receiving  ever-increasing  attention  during 
the  past  thirty  to  forty  years,  and  although  the  stem  necessity 
restricting  capital  expenditure  at  the  present  time  causes  many 


be  found  on  making  even  superficial  investigation  that  the  cost  of 
movement  of  material,  whether  from  one  part  of  the  world  to 
another,  or  within  the  comparatively  narrow  Hmits  of  a  manufactory, 
enters  very  largely  into  the  total  cost  of  production.  It  is  inter- 
esting to  note  at  the  outset  that  the  present  high  cost  of  labour 
is  not  Umited  to  our  own  and  other  countries  in  a  similar  state  of 


l'"io.  1. — First  Unit  Delivekiko  Ground  Ni'ts  into  the  Steamer. 


schemes  to  be  left  in  abeyance,  this  is  partly  counter-balanced  by 
the  fact  that  the  high  cost  of  aU  classes  of  "labour  and  the  return 
of  ordinary  competition  compels  owners  and  managers  to  study 
the  possibiUtics  of  effecting  economics  in  various  directions.  One 
of  the  most  important  fields  for  investigation  is  the  reduction  of 
the  cost  of  labour  charges  incurred  in  handhng  material.     It  will 


civjKsation,  but  extends  to  lands  where  hitherto  labour  has  been 
one  of  the  cheapest  commodities. 

Botanical    Details. 

The  conveyor  installation  which  forms  the  subject  of  the  present 
article  and  illustrations  is  for  the  ])urpose  of  discharging  ground 
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nuts  in  bulk  from  cutters  and  other  small  craft  to  the  storage  ^ 
ground  ashore,  and  vice-versa  for  loading  the  same  material  from  shore 
into  ocean-going  steamers  on  the  River  Gambia,  in  West  Africa. 
The  ground  nut  will  be  familiar  to  the  reader  under  this  or  other 
of  its  apjjcllations,  such  as  earth  nut,  pea  nut,  monkey  nut,  or  the 
French  name  aracJiide.  The  plant  is  an  annual,  with  hanging  stem  ; 
the  pods  or  legumes  are  stalked,  oblong,  and  cylindrical,  about 
1  in.  in  length,  the  thin  reticulated  shell  containing  one  or  two 
irregularly  ovoid  seeds.  After  the  flower  withers  the  stalk  of  the 
ovary  has  the  peculiarity  of  elongating  and,  bending  down,  forcing 
the  j'oung  pod  undergi'ound ,  and  thus  the  seeds  become  matured 
at  some  distance  Ijelow  the  surface,  hence  the  specific  and  vernacular 
names  of  the  plant.  Originally  a  native  of  South  America,  it  is 
extensively  cultivated  in  many  tropical  and  sub-tropical  countries. 
The  plant  affects  a  hght  sandy  soil  and  is  very  prohfic.  It  is  culti- 
vated by  the  native  farmers  in  thf  Gambia,  the  nuts  being  usually 
planted  after  the  first  rains  in  June  and  maturing  in  about  five 
months.  The  plants  are  dug  up  in  late  October  or  early  November, 
and  placed  in  heaps  to  cby.  Subseciuently  the  nuts  are  separated 
from  the  vines  and  cleared  from  the  soil  which  chngs  to  them. 
The  nuts  are  purchased  from  the  native  farmers  by  the  agents  of 
the  various  European  companies  which  have  established  collecting 
stations  along  the  river,  and  are  accumulated  during  the  dry  season 
from  November  to  May,  being  stored  in  piles  in  the  open,  also  in 
lightly  constructed  sheds. 

When  a  sufficiently  large  quantity  has  accumulated  at  one  or 
several  collecting  stations  to  form  a  cargo,  a  steamer  is  chartered 
and  the  nuts  are  shipped  to  England  or  a  European  port.  The 
annual  export  varies  according  to  the  demand,  fron^  1912  to  1914 
the  quantity  being  about  60  000  tons  in  each  year,  increasing  to 
96  000  tons"  in  1915. 

The    Cost   of  Native   Labour. 

Prior  to  the  adoption  of  the  conveyor  installation  described  herein 
the  discharging  from  river  craft  to  pUe,  and  subsequently  the  out- 
loading  to  steamers  was  performed  by  native  labour  by  means  of 
baskets.  For  this  purpose  it  was  necessary  to  hire  labour  at 
Bathurst  to  the  extent  of  200  to  300  natives,  and  transport  them 
up  river  to  the  particular  station  or  stations  where  the  cargo  was 
to  be  obtained,  some  of  these  being  situated  at  1.50  to  200  miles 
from  Bathurst.  The  cost  of  labour  even  on  the  River  Gambia  has 
increased  very  considerably  dm'ing  and  subsequent  to  the  War. 
Early  in  1920  the  pay  for  natives  for  unloading  and  loading  ground 
nuts  up-river  was  7s.  6d.  per  day,  but  by  July  of  the  same  year  the 
cost  increased  to  12s.  fid.  per  day.  Owing  to  this  heavy  charge, 
the  proprietors  of  the  group  of  collecting  stations  referred  to  decided 
to  adopt  mechanical  means  of  handling  the  nuts,  and  an  order  for  the 
installation  was  placed  with  S.  S.  Stott  &  Company,  of  Haslingden, 
near  Manchester,  a  firm  who  have  specialised  in  the  design  and 
corbsfruction  of  elevators  and  conveyors  for  many  years.  It  wiU 
be  understood  that  the  collecting  stations  do  not  possess  any  facihties 
in  the  way  of  mechanical  appliances  or  motive  power;  therefore  it 
was  essential  that  the  conveyor  installation  should  be  provided 
with  its  own  motive  power,  and  that  the  whole  of  the  plant  should 
be  as  simple  as  possible  and  of   strong   construction  so  as  to  be 


to  steamers,  whilst  the  portability  of  the  machinery  would  afford 
the  additional  advantage  of  enabling  the  conveyors,  &c.,  to  be 
stored  in  the  sheds  when  not  in  use  during  the  wet  season.  The 
installation  comprises  two  lines  of  portable  band  conveyors  placed 
at  right  angles  with  the  river  frontage,  each  line  consisting  of  eight 


[  FiCi.  2. — Steam' Boii.EB,  etc.,  on  Movable  Power  Unit. 

conveyors,  m  lengths  varying  from  20  ft.  to  44  ft.,  making  a  total 
distance  of  about  300  ft.  from  river  side  to  shed  for  each  line.  The 
conveyors  arc  of  the  standard  design  as  used  in  conjunction  with 


Fig.  3. — View  of  Conveyoes  showing  Driving  Connection. 


capable  of  being  run  by  native  labour  luider  the  sujiervision  of  the 
resident  European  agent,  with  occasional  visits  from  the  engineering 
staff  at  Bathurst. 

Portable    Power   Units   Essential. 

It  was  also  considered  essential  that  the  conveyors  and  power 
units  be  of  a  portable  type,  so  as  to  permit  of  the  installation  being 
utilised  either  for  in-loading  from  river  craft  oi   fur  out-loading 


portable   ship-discharging   grain   elevators   suppUcd    by    Stott J& 
Company  for  use  in  many  British  and  Continental  ports. 

The  conveyor  sides  are  of  pine,  12  in.  deep  in  middle  and  tapering 
towards  each  end,  1 J  in.  thick,  the  edges  being  protected  with  angle- 
iron.  The  two  sides  of  each  conveyor  are  secured  together  by  means 
of  wrought  iron  palm-ended  straight  and  diagonal  stays.  The 
bands  are  of  solid-woven  cotton,  24  in.  wide,  and  run  at  about 
SOO    ft.    per    min.     Being    extremely    pUable    these   bands    woik 
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Plan  of  Conveyors  arranged  for  In-loading  from   Wharf  to  Store, 


Plan  of  Conveyors  arranged  for  Out- loading  from  Store  to  Steamer. 
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Fig.  4. — Plan  of  Coxveyors  foe  Different  Operations. 


satisfactorily  around  9  in.  diameter  end  drums,  which  are  made 
from  lap-welded  tubes,  rough  turned  and  crowned  on  the  face,  and 
fitted  with  malleable  cast  iron  ends,  keyed  on  steel  shafts.  The 
bearings  for  the  end  drums  are  of  jihosphor- 
bronze,  in  malleable  cast  iron  take-ups  or  tensions 
with  square-thread  adjusting  screws  for  the  pur- 
pose of  tightening  the  belts  as  well  as  for  setting 
the  end  drums  to  ensure  the  belts  running  truly. 
The  intermediate  carrier  rollers  for  the  conveyor 
belts  are  of  sheet  steel  with  stamped  ends  and  turned 
centres,  and  work  in  bronze  bearings  bolted  in- 
side the  conveyor  timbers.  Angle  rollers  for 
troughing  the  belts  are  fitted  near  the  feed  hopper 
at  the  receiving  end  of  each  conveyor. 

Driving  Arrangements. 

The  means  for  connecting  and  driving  the  con- 
secutive conveyors  are  sho\vn  in  Fig.  3,  and  consist 
of  a  pair  of  suspension  rods  for  each  joint,  with 
right  and  left  hand  threads,  and  a  couphng  box, 
the  bored  eye-ends  of  the  rods  fitting  on  turned 
projections  on  the  bronze  tension  bearings.  The 
projecting  ends  of  the  shafts  of  the  9  in.  diameter 
end  drums  are  turned  taper,  with  keynay  cut  in, 
and  the  connecting  drive  is  effected  by  a  pair  of 
cast  steel  sprocket  wheels,  each  bored  taper  and 
fitted  with  a  fast  key,  and  a  short  length  of  mal- 
leable link  driving  chain.  All  the  taper  shaft 
ends  and  the  taper  bores  of  the  sprocket  wheels  are 
machined  to  templates  and  gauges  so  as  to  ensure 
interchangeability. 

Motive   Power. 

The  motive  power  for  driving  the  two  lines  of 
conveyors  is  divided  into  four  units,  each  com- 
prising a  vertical  steam  boiler,  single-cylinder 
steam  engine,  and  various  accessories  described 
below.  These  are  mounted  on  movable  steel 
structures  provided  with  flanged  wheels,  capable 
of  being  moved  by  hand  along  the  two  sets  of 
rails,  the  wheels  being  fitted  with  roller  bearings  ; 
tliis  operation  can  be  easily  performed  by  two  men. 
The  steam  boilers  are  3  ft.  G  in.  in  diameter  by  8  ft. 
'i  in.  high  on  shell,  and  are  designed  for  a  working 
pressure  of  80  lb.  per  sq.  in.,  and  are  suitable  for 
coal,  briquette,  or  wood  fuel  The  steam  engines 
are  of  the  vertical  single-cylinder   non-condensing 


tj-pe  with  a  7  in.  bore  and  8  in.  stroke,  running  at  180  revs, 
per  min.,  with  liigh-speed  governors  and  reversing  plates.  They 
are    totally    enclosed    in    steel-plate    housings     as    a    protection 


Fig.  .5. — Details  of   Movable   Power   U.vit. 
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from  the  dust  which  arises  in  conveying  the  ground  nuts.  A  steam- 
driven  boiler  pump  is  provided  with  a  steam  cyUnder  2  in.  bore  by 
2  in.  stroke,  a  water  cyhnder  1  in.  boye  by  2'  in.  stroke,  and  a 
rectangular  steel  feed  water  tank. 

The  vertical  member  at  one  corner  of  each  of  the  movable  struc- 
tures is  utihsed  for  supporting  the  swivel  brackets  which  carry  the 
near  ends  of  the  two  conveyors,  the  vertical  steel  channels!  referred 
to  having  bolt  holes  drilled  at  8  in.  pitch  so  as  to  be  suitable  for 
eanying  the  swivel  brackets  at  various  heights  as  may  be  necessary. 
A  hand  winch  with  heinp  rope  and  pulley  blocks  is  provided  on 
each  of  the  four  structures  for  raising  and  lowering  the  conveyors 
and  the  swivel  brackets  into  the  required  position  on  the  frame- 
work. In  addition,  provision  is  made  for  supporting  and  driving 
a  conveyor  at  right  angles  to  the  main  conveyors  so  as  to  deUver 
the  nuts  into  piles  on  either  side  of  the  track,  when  in-loading. 

A   Very   Flexible    System. 

It  will  be  seen  from  the  various  illustrations  that  the  movable 
power  units,  in  conjunction  with  the  portable  conveyors,  afford 
a  very  flexible  system,  i-eadily  adaptable  to  the  requirements  for 
in  or  out-loaduig.  The  conveyors  are  easily  handled,  the  longest, 
with  44  ft.  centres,  weighing  lo  cwt.  The  illustrations,  Figs.  1,  2, 
and  3  (from  photographs  which  were  taken  on  the  site)  only  show 
one  fourth  of  the  installation,  i.e.,  one  half  of  one  Kne  of  conveyors, 
this  portion  having  been  dehvered  and  set  to  work  in  advance  of 
the  remainder  at  the  latter  end  of  the  season. 

No  figures  are  at  present  available  as  to  the  actual  saving  in  labour 
costs,  but  tills  will  be  very  considerable,  as  it  will  have  been  observed 
that  manual  labour  is  now  only  requked  for  the  loading  of  the  nuts 
to  the  conveyors,  thus  ehminating  the  cost  hitherto  incurred  for 
natives  carrying  from  craft  to  pile  and  vice-versa  from  pile  to  ship. 
The  illustrations.  Figs.  4,  5  and  ti,  from  drawings,  show  the  complete 
lay-out  of  two  hues  of  conveyors,  and  the  four  movable  structures 
which  contain  the  power  units. 


Witton  Kramer  Electric  Pulley  Blocks. 

The  WiTTON  Kramer  Electric  Tool  and  Hoist  Works  have  pro- 
duced an  electric  pulley  block,  designed  for  use  in  cases  whifh  do  not 
justify  the  installation  of  an  expensive  crane.  The  chief  charac- 
teristics of  the  Witton  Kramer  pulley  block  are  its  compactness 
and  lightness.  The  electrical  unit  consists  of  a  totally  enclosed 
motor,  having  a  reversing  controller  forming  the  other  end.  The 
drive  from  the  motor  shaft  is  by  a  set  of  spur  gear,  the  spur  wheel 


The  Witton  Kramer  Electric  Pulley  Block. 

being  mounted  on  the  worm  .shaft  of  a  worm  gear  pulley  block  of 
more  or  less  ordinary  design,  specially  strengthend  for  power  drive. 
The  load  is  lifted  by  means  of  an  electrically-weided  chain  and 
sheave  block  and  hook,  special  care  being  taken  in  the  manufacture 
of  this  to  ensure  the  chain  l>eing  a  perfect  fit  in  the  chain  wheel. 

This  equipment,  which  is  made  for  direct-current  voltages  up  to 
480  V,  weiglis  only  2  cwts.,  and  will  lift  a  load  of  1  ton  at  a  speed 
of  10  ft.  per  minute.  The  standard  equipment  shown  in  frhe 
illustration  includes  a  chain  for  a  10  ft.  lifting  height. 
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Recent    Developments    in    Accumulator   Electric    Trucks. 

By     RAYMOND     J.     MITCHELL.    M  I.A.E..    AM.LE.E..    A.M.I.Mcch.E.,    *c. 


The  riddle  of  the  moment  is  how  to  bring  prices  into  line  with 
demand.  Xever  in  the  long  history  of  civilization  has  there  been 
a  larger  proportion  of  the  world's  people  "  demanding  "  (i.e., 
needing)  goods  of  all  kinds,  and  e(iuaUy  true  is  it  that  never  pre- 
viously did  high  prices  so  fatally  injure  the  benign  flow  of  goods  to 
users  which  it  is  the  engineer's  job  to  insure.  Now,  prices  are  fixed, 
as  everyone  knows,  on  the  ba.sis  of  gross  cost  plus  additions  for 


Fig.  1. — Elwell-Pakkek  Electric  Truck  for  Paper  Mills. 

profit,  hence  it  follows  that,  assuming  the  same  volume  of  purchasing 
poicer  to  remain  distribiiled  after  the  operation  of  reducing  prices, 
to  reduce  cost  is  the  royal  road  to  our  economic  salvation, 
and  how  to'ds  this  is  a  problem  in  the  solution  of  which  engineers 
must  take  a  primary  responsibility  for  failure,  as  they  will  earn  the 
national  gratitude  if  successful.  Neglecting  further  reference  to 
aspects  of  this  problem  which  are  open  to  extremely  teclmical 
argument,  it  remains  unquestionably  true,  that  a  manufactured 
article  can  be  disposed  of  more  easily  in  inverse  proportion  to  the 


how  costly  it  is  to  shift  pieces  about  a  shop  or  from  department  to 
department  as  thej'  progress  through  successive  stages  to  the 
erecting  shop  or  finished  stores.  A  large  percentage  of  tliis  cost  is 
due  to  the  use  of  antiquated  methods,  both  in  stacking  and  trans- 
porting partially  finished  jjieces  and  is  aggravated  by  the  relatively 
enormous  cost  of  manual  energy,  and  the  fatigue  and  laziness 
factors  they  are  apt  to  entail.  Although  most  technical  officials  in 
works  of  medium  apd  large  size  are  abimdantly  aware  of  the 
economies  which  are  possible  by  using  convej-ors,  it  is  a  remarkable 
fact  that,  in  spite  of  the  excellent  work  already  done  by  electric 
trucks  in  this  country,  their  adoption  is  in  many  cases  too  seldom 
considered,  although  immediate  and  large  savings  can  be  safely 
anticipated  and  even  guaranteed.  The  tendency  to  consider  first 
cost  as  an  ab.solute  criterion  thus  prevents  some  engineers  from 
achieving  cost  reductions  which  will  more  than  pay  for  electric 
trucks  in  their  first  year's  working.  As  the  truck  makers  realise 
jierfectly  that  unless  the  electric  truck  does  its  job  without  a  shadow 
of  a  doubt  as  to  its  increased  economy  then  thi  ir  case  is  hopeless,  it 
can  be  confidently  siated  that  the  advice  tendered  by  those  interested 
in  electric  trucks  should  at  all  events  receive  attention.  The  proof 
of  its  correctness  is  so  overwhelming. 

Special  Trucks  and  Special  Services. 

From  the  foregoing  remarks  it  follows  naturally  that  in  order  to 
attain  the  practically  imiversal  application  of  electric  trucks  it  will 


Fig.  2. — An  Electric  Truck  for  handling  Bricks. 

energy  of  all  kinds  required  to  produce  it.  Man-power  is  the  most 
costly  form  of  energy  e.xtant,  and  it  is  in  the^devising  of  means 
of  Raring  this  form  of  energy  that  our  greatest  problem  lies. 

Solving  the  Problem. 

The  feature  outstanding  in  a  study'of  the  long  and  intricate  series 
of  stages  through  which  most  manufactured  articles  pas.s,i8  the  high 
ratio  of  cost  entailed  between  the  stages  compared  with  the  nett 
costs  of  appljang  the  processes  themselves.  In  engineering  work 
this  is  especially  observable.     Every  works  manager  in  fact  knows 


-Truck  Crane  for  handling  Castings  and  Machihe 
Parts. 


be  necessary  to  devise  siiecial  types  of  such  machines  to  meet  the 
demands  of  special  services.  This  tendency  is  happilj'  being  realised 
by  designers  and,  as  the  following  descriptions  of  modern  examples 
will  show,  there  is  abundant  evidence  of  the  truck  engineer's  inten- 
tion to  make  his  presence  felt  in  2)reventing  this  deplorable  waste. 
Tlie  special  machines  illustrated  will,  in  'the  writer's  opinion,  be 
.  followed  by  dozens  more  of  a  similar  character  <lcsigned  specially 
to  accommodate  themselves  to  the  pecuharities  of  the  particular 
industrj'  concerned.  This  is,  in  fact,  a  branch  of  accumulator 
fraction  engineering  which  is  as  yet  in  its  infancy.  Of  couse,  it  is 
not  possible  to  apply  electric  trucks  in  anj'  sort  of  a  ramshackle 
plant,  any  more  than  it  is  possible  to  run  motor  'buses  across 
jiloughcd  fields.  In  many  places  the  works  roads  are  in  such  a 
bad  condition  that  even  foot-passengers  have  to  go  warily  to  avoid 
injurj'.  It,  therefore,  behoves  the  factory  management  to  study 
the  question  of  providing  clean  smooth  travel-ways  5  or  0  ft.  wide 
wherever  this  is  at  all  possible.  The  modest  first  expense  of  such 
tracks  will  enable  profits  of  thousands  per  cent,  to  be  reahsed 
wherever  electric  trucks  are  substituted  for  the  handbarrow  or  truck. 

The  Electric   Roll-Handling  Truck. 

Taking  actual  examples,  the  electric  roll-handling  truck,  shown 
in  Fig.  1,  was  developed  in  response  to  a  call  for  some  convenient 
means  of  handling  the  heavy  rolls  of  material  used  in  paper  mills, 
printing  works,  and  other  similar  places.  It  consists  of  a  standard 
Elwell- Parker  electric  truck,  on  the  front  end  of  which  is  mounted 
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a  special  swivelling  cradle  which  can  rotate  about  a  trunnion  at  its 
lower  end.  It  is  mounted  on  an  "  A  "  frame  which  can  swivel 
against  buffer  springs  in  a  vertical  plane  parallel  with  the  axis  of 
tlae  truck.  In  operation  the  cradle  is  allowed  to  fall  until  it  is  in  a 
horizontal  position;  tliis  p?imits  the  ''A"'  frame  to  tilt  upwards,  so 
presenting  a  wedge-shaped  lip  from  the  cradle  to  the  under  surface 
of  the  roll  of  paper.  The  truck  is  gently  pushed  up  to  the  roll 
wliich  is  thus  "'  scooped  "'  up  into  position,  the  next  operation  being 
to  puU  the  "  A  "  frame  back  and  rotate  the  cradle  to  a  vertical 
position,  in  which  situation  the  roll  is  carried.  When  the  truck 
has  reached  the  end  of  its  journey  the  cradle  i.s  operated  into  a 
vertical  position,  so  that,  if  the  truck  be  backed  away,  the  roll 
remains  on  the  floor  with  its  axis  vertical.  One  man  can  operate 
the  machine,  and  so  do  the  work  which  previously  required  from 
five  to  seven  men  to  accomplish.  The  travelling  speed  of  the 
machine  is  from  400  to  .500  ft.  per  minute,  that  is  three  times  as  fast 
as  a  man  walks,  and  a  load  of  one  ton  can  be  handled  at  each  haul. 
It  should  be  noted  that  only  one  auxiliary  motor  and  cable  drum 
are  required  in  order  to  operate  the  lifting  and  carrying  mechanism 
and  that  the  truck  is  independent  at  all  times  of  any  further  assist- 
ance than  that  supplied  by  the  driver  himself.  An  indication  of  the 
speed  of  operation  of  this  macliine  is  afforded  by  the  fact  that  in 
rush  hours  one  man  has  stacked  eighty  36  in.  rolls  two  high  in  one 
hour. 

Brickmaking. 

In  Fig.  2  an  unusual  ajiphcation  of  the  elevating  truck  is  shown. 
Most  brickworks  are  remarkable  for  the  extreme  crudity  of  the 
arrangements  employed,  for  it  seems  generally  to  be  assumed  that 
brickmaking  is  a  job  where  serious  reductions  in  cost  are  not  possible. 
Some  trials  made  recently,  however,  indicate  that  providing  a  works 
be  handhng  more  than  a  hundred  thousand  bricks  per  cliem,  the 
elevating  jilaftorm  truck  can  effect  considerable  economies.  For 
instance,  one  well-known  brickmaking  concern  has  found  that  wit  h 
a  gang  of  five  men  working  as  a  team,  and  helped  by  an  elevating 
platform  truck,  it  is  possible  to  handle  ten  times  the  number  of 
bricks  they  formerly  handled  in  the  same  length  of  time  with  hand 
trucks  and  wheel-barrows.  The  essence  of  the  improvement 
consists  in  .spending  a  much  larger  proportion  of  the  time  actually 
loading  instead  of  waiting  for  the  return  of  the  hand  truck. 
Loading  is  done  by  hand  on  to  straddling,  castor-legged,  tables, 


Truck-Cranes. 

Another  invaluable  machine  is  shown  in  Fig.  3.  In  this  the  crane 
mechanism  is  designed  to  handle  a  load  of  1  OOO  lb.  at  a  height  of  8  ft. 
Another  model  picks  up  2  000  lb.  at  a  height  of  12  ft.  Tlie  boom 
may  be  raised  or  lowered  and  locked  in  any  desired  position,  thus 
enabling  the  load  to  be  lowered  to  any  point  on  the  truck's  platform. 
This  operation  is  performed  by  the  same  motor  %(hich  winds  the 


cable,  a  hand-brake  being  utHised  for  lowering  the  load  at  very  slow 
speed  when  delicate  handling  is  required,  as,  for  examjile,  when 
placing  a  heavy  casting  on  a  machine.  This  type  of  truck  can  be 
used  for  the  delivery  of  castings  from  the  stock  yard  to  the  machine 
shop,  for  transferring  heavy  cases  into  freight  cars,  for  assisting  in  the 
erecting  shop,  as,  for  example,  by  lifting  engines  into  chassis,  for 
piling  stock  in  the  yard,  and  for  moving  boxes  loaded  with  forgings 


Fig.  5. — View  of  the  j>li.sg.siiv  Elei  tuic  Lutisg  Truck. 


under  which  the  jilatform  of  the  electric  truck  is  pushed.  Five 
hundred  bricks  can  be  carried  at  one  time  at  a  speed  of  about  500  ft. 
per  min.  The  cost  of  operating  the  truck,  exclusive  of  labour,  does 
not  exceed  two  shillings  per  working  day.  This  should  be 
interesting  to  those  faced  with  the  problem  of  high  building  costs. 


from  pits  in  drop  stamp  plants,  while  for  the  stacking  of  material 
it  is  also  an  invaluable  aid.  Experiments  have  been  made  success- 
fully by  equipping  this  crane  with  an  18  in.  magnet,  which  takes 
current  from  the  main  battery,  thus  enabling  it  to  handle  stock  of 
awkward  shapes  which  would  be  uncomfortable  to  deal  with  by 
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manual  labour.  Due  to  the  provision  of  four-wheel  steering  this 
truck  can  travel  along  the  narrow  allej-s  in  the  bays  of  an  average 
machine  shop.  In  a  recent  experiment  with  one  of  these 
machines,  one  truck  was  used  for  stacking  axle  liousings  in  a  large 
motor  lorry  works.  Four  men  had  hitherto  been  employed  on 
this  job,  and  were  able  to  stack  four  high,  but,  by  using  the 
electric  truck,  two  men  were  able  to  do  a  given  amount  of  work  in 
less  than  half  the  time  and  to  stack  the  housings  eight  high,  thus 
practically  doubling  the  yard  cai)acity. 

Furnace  Charging. 

One  of  the  most  novel  uses  of  the  electric  vehicle  hitherto  recorded 
is  shown  in  Fig.  4,  which  illustrates  a  truck  specially  designed  for 
charging  furnaces,  such  as  are  used,  for  example,  in  the  malleable  iron 
industrj'.  Although  mechanical  means  have  been  used  for  tlus  job 
in  some  cases,  the  cost  of  such  et|uipment  in  operation  is  cjuite 
considerable,  and  it  was,  therefore,  sought  to  apply  electrical  means 
to  the  solution  of  llie  jiroblem.  It  will  be  seen  that  the  loaded  pots 
are  placed  on  bridges  on  the  floor  towards  which  the  truck  can  be 
driven,  lifting  gear  foremost,  tlius  enabling  two  prongs  to  engage 
with  the  support  bridges  in  such  a  manner  as  to  insure  tlie  whole 
load  being  lifted  clear  of  the  floor  by  the  simple  operation  of  tilting 
the  load  slightly  backwards,  thus  making  it  perfectly  safe  to  carry  to 
its  destination  at  the  furnace.  Conversely,  the  same  machine  may 
be  used  for  emptying  the  furnace,  thus  enabling  the  work  to  be 
greatly  expedited  and  in  considerably  higher  temperature  than  was 
possible  under  previous  conditions. 

A  works  employing  this  type  of  truck  report  that  a  single  batterj' 
charge  will  enable  one  of  these  furnace  trucks  to  take  from  one 
hundred  and  fifty  to  one  hundred  and  sixty  trips,  that  is  including 
picldng  up,  backing  out,  turning,  travelling  to  destination,  setting  the 
load  down,  travelling  l>ack,  picking  up  another  four  thousand  pound 
pot  and  placing  it  in  the  next  oven.  The  reduction  in  the  cost  of 
operation  as  compared  with  the  previously  existing  steam  furnace 
charger  was  more  than  50  per  cent.,  whilst  further  advantages  were 
gained  such  as  less  interference  with  other  men,  less  floor  space 
required  for  manceuvring,  less  interference  with  the  overhead  crane 
operator,  and  much  greater  manoeuvrabiUty  into  relatively  awkward 
situations  owing  to  the  extremely  small  turning  radius  which  the 
single-wheel  steering  system  insures.  Various  other  designs  of  this 
type  of  ecjuipment  are  being  tried  out,  but  at  the  time  of  writing 
no  jirecise  details  are  available. 

Tiering  and  Lifting  Truck. 

Fig.  5  shows  a  new  type  of  elevating  truck,  caUed  the  lifting 
tiering  truck,  designed  and  made  by  the  Automatic  Company, 
whose  representative  in  Europe  is  jlr.  H.  C.  Slingsbj'.  The  truck 
illustrated  is  designed  to  overcome  the  difficulty  that  often  material 
has  to  be  transferred  from  one  floor  level  to  another,  and  no  handy 
means  exists  for  performing  the  lifting  or  lowering  operations. 
In  order  to  overcome  this  difficulty  the  truck  in  question  is  supplied 
with  a  horizontal  platform  supported  in  a  vertical  guide  frame,  and 
lifted  and  lowered  by  a  motor  driven  screw  capable  of  deahng  with 
a  load  of  2  tons,  at  a  rate  of  5  ft.  per  min.  An  automatic  cut-out 
is  provided  when  the  load  reaches  the  Kmit  of  either  height  or  depth, 
and  various  heights  are  available  with  lifts  of  40,  60,  or  75  in.  As 
the  machine  steers  on  all  four  wheeLs  it  can  travel  round  a  right- 
angled  comer  in  a  passage  only  5  ft.  wide,  this  representing  the 
minimum.  The  machine  runs  at  a  speed  of  6  miles  per  hour,  and 
is  invaluable  for  operations  where  stacking  is  required. 

From  the  foregoing  it  is  hoped  that  a  sufficient  further  body  of 
evidence  in  support  of  the  electric  truck  has  been  adduced  to  make 
many  engineers  who  at  present  maj'  be  sceptical  decide  to  look 
into  the  merits  of  this  equipment,  and  thereafter  take  action 
accordingly.  No  other  item  of  plant  in  a  modern  factory  will, 
where  correctly  applied,  more  amply  justify  its  installation. 


Calendars,    Diaries,    &c. 

The  Mart  Accumr.ATOB,  Company  has  sent  us  »  useful  desk 
blotter  with  the  calendar  for  1922  on  each  sheet  of  blotting  paper. 

An  artistic  calendar  for  1922  lias  been  received  from  Mawdsley's, 
Ltd.,  of  Dursley.  Twelve  small  monthly  slips  are  placed  under  a 
coloured  picture  by  Val  Davis  entitled  ""  A  Refreshing  Interval," 
which  depicts  a  lady  .artist  enjoying  a  cup  of  tea. 

We  have  received  from  0.  F.  Elwell,  Ltd.,  a  handsome  pocket 
diary  with  a  limp  cover.  This  is  of  the  loose  leaf  variety,  and 
beside  the  usual  diary  features  contains  tables  and  other  informa- 
tion which  should  be  of  great  use  and  interest  to  those  engaged  in 
wireless  telegraph  work. 

We  have  received  the  1922  edition  of  the  Simplex  Uiart.  'I'here 
is  no  doubt  that  we  shall  find  this  as  useful  during  the  forthcoming 
twelve  months  as  we  have  its  predecessors  in  the  past.  Its  general 
appearance  seems  a  little  more  solid  than  it  was  before,  and  the 
useful  tables  of  wire  gauges  and  other  electrical  information  at 
the  back  have  been  thoroughly  checked  and  revised.  Too  much 
reliance  must  not  l)e  placed  on  the  prices  which  are  given,  as  these 
have  in  almost  every  case  been  altered  in  the  customer's  favour. 


The    Greater    London    Inquiry. 

The  Royal  Commission  on  the  Local  Government  of  Greater 
London  have  taken  some  evidence  on  the  present  position  of  local 
government  services  and  administration  in  the  county  of  London 
and  surrounding  districts,  and  have  adjourned  for  the  holidays. 
ilr.  M.  L.  Gwyer,  solicitor  to  the  Ministry  of  Health,  submitted 
a  statement  showing  the  authorities,  their  powers,  duties,  &c. 

Mr.  R.   C.  Norman  then  gave  evidence  in  support  of  the  London 
Coimty  Council's  proposals  (set  out  in  theee  columns  on  Dec.  2),  and 
urged  that  the  existuig  local  government  areas  were  inappropriate 
for  the  present  administrative  needs  of  London. 
Traffic    Conditions. 

In  regard  to  the  question  of  traffic,  Mr.  Norman  drew  attention  to 
the  findings  of  four  different  commissions  or  committees,  all  of 
whom  had  emphasised  tlie  importance  of  having  a  traffic  authority 
for  an  area  greater  than  tlie  County  of  London.  There  ought  to  be 
an  authority  which  could  determine  traffic  routes,  and  his  submis- 
sion was  that  a  body  of  a  different  kind  from  the  County  Council 
would  be  the  proper  body  for  this  purpose.  There  was  gi-eat 
divergence  of  opinion  on  the  Council  as  to  the  propriety  of  the 
Comicil  itself  acting  both  as  an  operating  and  a  traffic  authority. 

Replying  to  questions  by  Mr.  R.  Donald,  witness  maintained  that 
the  traffic  authority  should  not  be  the  operating  authority.  Until 
they  knew  what  would  be  the  organisation  in  the  new  area,  it  was 
difficult  to  say  what  should  be  done  with  the  municipal  tramways 
outside  the  County  of  London.  The  system  of  tramways  originally 
carried  out  in  London  had  not  succeeded  so  well  as  it  should  have 
done.  Up  to  the  present  there  had  been  a  combination  of  tubes, 
tramways,  electric  railways  and  omnibuses  in  London,  and  it  had 
been  an  immense  improvement  on  the  old  system.  It  was,  howevei', 
commercially  unprofitable,  and  he  thought  the  people  who  used  the 
transport  services  ought  to  pay  for  them. 

In  cross-examination  Mr.  Norman  said  he  considered  it  inconsis- 
tent that  one  authority  should  operate  a  competitive  transport 
system,  and  at  the  same  time  control  its  rivals.  Public  ownership 
of  the  means  of  transport  in  Greater  London  would  mean  a  vast 
expenditure  of  public  money.  With  an  efficient  traffic  authority  co- 
operation could  be  enforced  and  routes  could  be  determined.  In 
Canada  and  the  United  States  the  local  authority  has  the  power 
to  regulate  those  matters. 

In  reply  to  Mr.  Donald,  who  suggested  that  if  the  public  authority 
acquired  all  transport  facilities,  it  would  be  in  a  position  to  lease 
them  on  terms  advantageous  to  the  community,  witness  said  he 
was  not  afraid  of  being  under  the  tyranny  of  a  monopoly,  but  he 
was  anxious  for  a  traffic  authority. 

Electricity    Supply   and   Education. 

It  would  be  convenient  if  the  new  administrative  area  of  Greater 
Ix)ndon  were  made  to  coincide  vnth  that  of  the  London  and  Home 
Counties  Electricity  District.  It  would  be  a  great  pity  to  oust  the 
people  who  had  been  pi-oviding  electricity  for  years,  and  who  knew 
all  about  it.  He  did  not  think  electricity  should  be  produced  by 
the  same  authority  which  regulated  traffic.  There  were  a  number  of 
services  which  he  considered  should  be  administered  by  committees 
of  the  future  authority,  and  not  by  ad  hoc  authorities  or  by  joint 
committees. 

Mr.  Norman  also  pointed  out  there  were  serious  difficulties  in 
regard  to  secondary  and  technical  education  which  would  not  aiise 
in  the  same  degree  if  the  urban  areas  formed  a  single  educational 
authoritv.  Out  of  61000  students  in  technical  schools  in  London, 
11000,  and  out  of  69  000  students  in  the  secondary  schools,  9  000. 
Ccime  from  outside  the  county.  There  was  great  difficulty  in  getting 
the  out-county  authorities  to  pay  for  those  students. 


Obituary. 

Tlie  death  has  taken  place,  at  Boulton,  of  Mr.  J.  E.  Rendell- 
Baker,  a  former  manager  of  the  electricity  works  at  Stratford-on- 
Avon,  in  which  he  was  succeeded  a  short  time  ago  by  his  brother. 

The  death  occurred  at  Torquay  last  week  in  his  sixty-ninth  year 
of  Mr.  Jacob  Atherton.  Mr.  Atherton  was  associated  with  his 
elder  brother,  Mr.  J.  B.  Athert-on,  in  many  important  commercial 
de-s-elopment  schemes.  When  his  brother  in  1890  returned  from 
the  United  States  with  the  patent  rights  in  paper  insulated  cables, 
Mr.  .Tacob  Atherton  joined  him  in  the  formation  of  the  British 
Insulated  Cable  Company  and  in  the  erection  in  1890  of  the  exten- 
sive works  at  Prescot,  which  now  bear  the  name  of  the  British 
Insulated  and  Helsby  CaViles.  Ltd.,  the  business  of  the  Telegraph 
Manufacturing  Comp,Tiiy  of  Helsby,  having  been  taken  over  more 
recently.  The  two  brothers  established  a  number  of  lighting  con- 
cerns, including  the  iSfidland  Electric  Corporation  for  Power  Distri- 
bution, the  Blackhealh  and  Greenwich  Electric  Light  Company 
(now  the  South  Metropolitan  Electric  Light  and  Power  Company), 
and  the  South  London  Electric  Supply  Corporation.  Mr.  Atherton 
was  a  director  of  the  last-named  company  and  of  the  County  of 
London  Electric  Supply  Company  at  the  time  of  his  death. 
From  electric  cables  and  power  the  brothers  turned  their 
attention  to  tramways,  and  promoted  in  Parliament  the  Bill  which 
authorised  the  laying  down  of  the  South  Lancashire  tramw.ays 
system,  which  ultimately  linked  up  Liverpool  by  tram  track  with 
Manchester.  They  also  secured  a  Light  Rjiilway  Order  for  a 
tramway  between  Aigburth  and  Garston,  which  paved  the  way 
for  the  extension  of  the  municipal  tramway  service  in  the  South-end 
of  the  city.  Mr.  Jacob  Atherton  was  also  associated  with  electric 
supply  and  tramway  construction  schemes  in  Australia. 
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Electricity  Supply. 

Edinburgh  Elect licity  Committee  have  referred  to  a  sub-committee 
a  proposal  by  the  Electrical  Contractors'  Association  that  before  the 
Portobello  Power  Station  is  opened  an  electrical  exhibition  should 
be  held  in  the  Waverley  Market  to  demonstrate  to  the  public  the 
various  uses  to  which  electricity  may  be  put. 

Experiments  are  being  carried  out  by  the  Marylebone  Borough 
Council  to  improve  the  lighting  of  Oxford-street  and  Regent-street. 
The  Council  have  declined  the  offer  of  a  commercial  company  to  fix 
illuminating  advertising  signs  to  the  arc  lamps  in  Oxford-street  and 
pay  the  Council  a  rental  of  £2  000  per  annum  and  2^  per  cent,  of 
the  gross  receipts  obtained  from  letting  the  signs  to  shopkeepers. 

At  a  meeting  of  CoLWYN  B.ay  Cottncil  last  week  it  was  reported 
that  the  new  transformer  station  was  practically  completed,  and 
the  plant  installed  ;  that  the  underground  main  from  the  North 
Wales  Power  Company's  sub-station  at  Bronynant  had  been  laid 
to  the  transformer  station ;  but  that  the  erection  of  the  overhead 
transmission  line  from  Dolgarrog  to  the  Bronynant  sub-station  is 
being  held  up  through  a  dispute  with  landowners  as  to  wayleaves. 

The  new  electric  pujiping  plant  at  Clara  Vale  Colliery,  erected 
under  the  supervision  of  Mr.  L.  H.  Foster,  the  electrician  at  the 
colliery,  was  officially  started  last  week.  The  capacity  of  the 
plant  is  3100  gallons  per  minute,  and  consists  of  three  patent  tur- 
bine pumps,  and  the  water  will  be  pumped  against  a  head  of  368  ft. 
The  pumps  have  been  supplied  by  Mackley  &  Company,  electrical 
engineers,  Gateshead  ;  the  motors  by  the  Metropolitan-Vickers  Com- 
pany, the  switch  gear  by  A.  Beyrolle  &  Company. 

In  hi.?  annual  statement  to  the  Mersey  Docks  and  Harbour 
Board,  the  chairman,  Mr.  Thomas  Rome,  stated,  with  reference  to 
the  eJectrifioation  of  the  Dock  Estate,  that  the  work  in  connection 
with  the  Sandon  to  Hornby  section  was  now  completed,  and 
electricity  for  power  and  lighting  was  available  at  all  the  sheds 
and  graving  docks  in  tlie  district.  The  laying  of  the  main  cables 
in  connection  with  the  extension  to  the  Gladstone  system  of  dooks| 
had  also  been  finished,  and  the  necessary  sub-station  machinery  was 
in  hand.  ' 

New    Schemes    and    Mains    Extensions. 

Negotiations  are  in  progress  between  Pembroke  and  Rathmines 
Urban  Councils  regarding  proposals  which  have  been  made  for  link- 
ing up  the  electricity  supplies  of  the  two  townships.  If  the  scheme 
is  decided  upon,  alterations  and  additions  to  the  plant  at  both 
stations  will  be  necessary,  and  it  is  roughly  computed  that  not  less 
than  £50  000  will  be  spent  on  the  work. 

The  Electricity  Commissioners  will  hold  a  local  inquiry  at  the 
Town  Hall,  Ban'ow-in-Furness  on  Tuesday,  Jan.  31,  at  10.30  a.m. 
and  following  days  with  reference  to  the  area  to  be  included  in  the 
proposed  North  Lancashire  and  South  Cumberland  Electricity 
District,  and  to  consider  a  scheme  submitted  by  a  Provisional  Joint 
Committee  for  the  improvement  of  the  organisation  for  the  supply 
of  electricity  within  the  district,  and  for  the  establishment  of  a 
Joint  Electricity  Authority. 

Seaham  Harbour  Lrban  Council  have  approved  the  scheme  recom- 
mended by  Mr.  T.  Dawson  Martin  for  supplying  the  district  with 
electricity,  and  the  to-,ui  is  to  be  canvassed  to  ascertain  the  number 
of  prospective  useis.  A  public  meeting  will  then  be  called,  and  a 
further  report  submitted  showing  the  prospective  income  and  expen- 
diture on  a  commercial  basis.  The  scheme  provides  for  a  bulk 
supply  from  the  Cleveland  and  Durham  Electric  Power  Company  at 
6  000  V.  and  it  would  be  distributed  to  consumers  from  the  local 
sub-station. 

There  is  evidence  that  the  revised  Grampians  hydro-electric 
scheme  is  looked  upon  with  more  favour  by  local  authorities,  and 
the  Provisional  Order  is,  therefore,  likely  to  encounter  less  opposition 
than  the  1921  Ordf;r.  Though  the  Perth,  Inverness,  and  Argyll 
County  Coimcils  have  decided  to  lodge  petitions,  this  is  for  tlie 
parpose  of  obtair.mg  a  locus  standi,  and  for  securing  protective 
clauses.  In  the  meantime,  the  Hydro-Electric  Development 
Company  is  pushing  torwai'd  the  scheme,  and  aa.\  application  has 
been  made  to  tlie  Government  for  a  guarantee  to  facilitate  the 
raising  of  the  necessary  capital.  It  is  estimated  that  the  complete 
undertaking  will  cost  £4  000  000. 

Edinburgh  Corporation  have  agreed,  subject  to  the  consent  of  the 
Commissioners,  to  supply  electricity  to  the  East  Lothian  County 
from  the  Portobello  Power  Station.  It  is  proposed  that  Edinburgh 
should  furnish  at  the  county  boundary  a  supply  in  bulk,  leaving  the 
East  Lothian  County  Council  and  other  local  authorities  concerned 
to  arrange  for  the  distribution  of  supplies  to  the  county.  At  a 
meeting  of  the  East  Lothian  Council  last  week  it  was  agreed  to 
engage  the  services  of  an  electrical  engineer  to  report  on  the  most 
economical  scheme  of  supply,  and  to  advise  the  council  generally. 
It  was  also  decided  to  lodge  objections  to  the  application  by  Mussel- 
burgh and  District  Electric  Light  and  Traction  Company  for  a 
special  Order  to  authorise  the  company  to  provide  electricity  in  the 
parishes  of  Tranent  and  Prestonpans. 

At  their  last  meeting,  Hull  Electricity  Committee  reported  that 
the  work  in  connection  with  the  supply  of  electricity  to  the  cement 
works  at  Melton  and  Welton  was,  with  the  exception  of  a  few 
details,  now  completed,  and  was  working  very  satisfactorily.  The 
scheme  provides  for  the  sale  of  9^  million  units  of  electricity  per 
annum,  with  a  maximum  demand  of  2  000  kW.  A  22  000  V  trunk 
feeder  has   been  laid  from  the  power-house  in   Hull  to  the  cement 


company's  two  sub-stations  at  Melton  and  Welton,  where  the 
voltage  is  reduced  to  400  V.  The  necessary  "  step  up  "  from 
the  6  600  \'  generating  pressure  at  Sculcoates  is  effected  by  means 
of  three  1  600  kVA  transformers  installed  near  the  power-house. 
The  cost  of  the  work,  for  which  it  would  be  necessary  to  apply  to 
the  Commissioners  for  sanction,  was  £84  951  17s.  In  addition,  per- 
mission would  also  be  required  for  the  following  proposals  adopted 
at  various  times  bv  tne  conimittee  : — Dansom-lane  sub-station  build- 
ing £5  250,  land  for  sub-station  West  and  Central  Hull,  £1309; 
sidings,  Sculcoates.  including  haulage  gear,  £2  953;  land  for  same, 
£1988;  public  lamps.  Prospect -street  and  Beverley-road,  £1 199  10s.  ; 
a  total  of  £12  699. 

Alteration   of  Charges. 

Edinburgh  electricity  charges  are  to  be  raised  from  4|d.  to  5d.  per 
unit  for  lighting,  and  from  Igd.  to  2d.  per  unit  for  power. 

From  April  next  the  price  of  electricity  in  Leeds  will  be  reduced 
from  80  per  cent,  on  pre-war  rates  to  50  per  cent,  for  power  and 
70  i>er  cent,  for  other  purposes.  The  reduction  is  the  result  of  the 
lower  price  of  coal. 

Wolverhampton  Electricity  Committee  recommend  a  reduction  in 
the  charges  for  electricity  for  lighting  and  power,  both  to  private 
consumers  and  to  the  municipal  tramways.  It  is  expected  that  a 
reduction  in  tramway  fares  will  now  be  possible. 


Personal  and  Appointments. 

Mr.  O.  CuOMrr,  has  been  appointed  demonstrator  in  physics  at 
Kir.g's  College,  London,  and  Mr.  F.  A.  Hong  has  been  appointed 
to  a  similar  post  at  Leeds  University. 

Sir  Charles  .Stewart,  of  Marconi's  Wireless  Telegi-aph  Company, 
will  ta'rve  the  chair  at  a  meeting  to  be  held  at  University  College, 
London,  on  Jan.  2,  at  3  p.m.,  when  Mr.  P.  A.  Best,  of  Self  ridge 
and  Company,  will  give  an  address  on  "  Education  in  Industry  and 
Commerce. ' ' 

Mr.  W.  E.  Petter,  managing  director  of  Vickers-Petters,  chair- 
man of  tilie  British  Engineei's'  Association,  and  a  member  of  the 
Industrial  League  and  C'ounCLl,  was  entertained  at  supper  and  a 
concert  at  Ipswich  last  week,  on  the  eve  of  his  departure  to  India 
in  connection  with  orders  for  his  firm.  Over  300  employees  werb 
present. 

Mr.  Reginald  Cox,  who  has  been  for  many  years  connected  with 
English  Electric  and  Siemens  Supplies,  Ltd.,  and  their  prede- 
cessors, has  resigned  his  position  in  order  to  undertake  the  manage- 
ment of  the  London  Office  of  Tramway  Supplies,  Ltd.,  at  93,  Cannon- 
street.  In  addition  to  tramway  requirements,  Mr.  Cox  will  handle 
the  T.S.  line  of  high-class  oil  switch  equipment  for  all  voltages, 
low  tension  distribution  panels,  underground  cable  boxes,  and  other 
manufactures. 

Consequent  upon  the  amalgamation  of  the  London  and  North 
Western  Raiiavav  and  the  Lancashire  and  Yorkshire  Rail- 
way, Mr.  G.  Hughei,  has  been  appointed  chief  mechanical  and 
electrical  engineer  to  the  two  systems,  with  Col.  H.  E.  O'Brien, 
electrical  engineer  at  Horwich,  and  Col.  F.  A.  Cortez-Leigh, 
divisional  electrical  engineer  (Division  "  A  ")  at  Euston.  Division 
"A"  comprises  the  whole  of  the  London  and  North  Western 
Railway  prior  to  amalgamation. 

Business   Items,  &c. 

HoLLiNGS  &  Guest,  Ltd.,  have  appointed  Mr.  D.  Landale  Frew, 
of  43,  Hope-street,  Glasgow,  their  sole  agent  for  Scotland. 

The  British  Pottery  Manufacturers'  Association  propose  to  revise 
the  prices  of  electrical  fittings,  but  details  are  not  yet  avail- 
able. 

The  Kartret  Engineering  Company  have  now  moved  to  their 
new  works  at  White-street,  Southall,  to  which  address  all  inquiries 
should  be  sent. 

Johnson  &  Phillips,  Ltd.,  ask  us  to  state  that  the  telephone 
number  of  their  new  Liverpool  branch,  57,  The  Albany,  Old  Hall- 
street,  is  Central  5145. 

The  Scholey  Construction  Company  announce  that  they  have 
taken  over  the  agency  for  the  "Lincoln"  or  "  R.W.B."  dyna- 
niotor  plant  recently  held  by  the  Electrical  Apparatus  Export  Cor- 
poration. They  have  also  accepted  this  type  of  welding  plant  for 
contract  work  in  building  up  dished  joints,  and  especially  for  the 
purpose  of  welding  the  fishplates  to  the  rails  by  the  "  Lincoln  "  or 
"R.W.B."  process. 

Tramway  Supplies,  Ltd.,  of  Grove  Mills,  Meanwood,  Leeds,  ask 
us  to  state  that  in  order  to  deal  more  efficiently  with  their  rapidly' 
growing  business  in  the  South,  for  both  home  and  export  require- 
ments, they  are  opening  an  office  at  93,  Cannon-steet,  E.G.  4 — tele- 
phone. City  3014;  telegrams:  "  Tramsuplin,"  Cannon-street^ — and 
have  appointed  Mr.  Reginald  Oox,  late  of  English  Electric  and 
Siemens  Supplies,  Ltd.,  as  manager.  Mr.  Cox  has  had  many  years' 
experience  in  tramway  equipment  requirements,  and  is  fully 
qualified  to  deal  with  technical  points  or  suggestions,  as  well  a^  with 
the  business  details  of  prices,  &c.  In  addition  to  their  well-known 
point  controllers,  overhead  and  car  equipment  lines,  Mr.  Cox  will 
also  handle  a  range  of  high-class  oil  switches  manufactured  by  the 
company,  comprising  low,  high,  and  extra  high  tension  gear  for  all 
purposes,  together  with  suitable  high  and  low  tension  cable  boxes 
and  sub-station  switchgear,  fuse  panels,  &c. 
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Electric   Traction. 

Penny  fares  are  to  be  restored  on  the  Brighton  municipal  tram- 
ways. , 

Peimv  fares  are  also  to  be  reinstated  on  Waixasev  Tramways,  but 
the  li  stages  will  be  continued. 

Preston  Tramwa}"s  Committee  have  received  sanction  from  the 
Electricity  Commissioner  to  proceed  with  *he  extension  of  the  elec- 
tric generating  station  at  Decpdale,  Preston. 

Lewisham  County  Council  is  opposing  the  Bill  of  the  London 
County  Council  to  use  the  railless  trolly  system  from  West  Norwood 
to  Loe  Green.  They  urge  the  L.C.C.  to  obtain  powers  to  use  buses 
instead. 

The  Liverpool  0\-erhead  (Electric)  Railway  has  just  intro- 
duced a  system  of  shopping  tickets  for  use  between  the  Dingle  and 
th«  Pier  Head  and  intermediate  stations.  The  fares  represent  A 
reduction  of  14  per  cent,  on  first-class  and  27  per  cent,  on  third- 
class  fares. 

The  re-organisation  of  the  Leeds  tramways  is  to  be  seriously. 
tackled  in  the  New  Year.  For  many  years  big  surpluses  were 
earned,  running  up  to  nearly  £80  000  in  one  year,  which  were 
absorbed  in  relief  of  rates.  Now  the  undertaking;  is  stated  to  be 
losing  from  £150  to  £180  a  day.  In  addition  to  t£e  loss  sustained, 
there  is  not  a  sufficient  number  of  cars  to  carry  the  would-be 
passengers. 

Details  in  connection  with  the  electrification  of  Edinburgh 
tramway  system  were  considered  at  a  meeting  of  the  Tramways 
Conin>ittee  last  week.  It  was  decided  to  recommend  that  the 
northern  routes  of  the  city  should  be  the  first  or  second  instalments 
to  be  electrified  ;  a.-iH,  after  a  long  discussion,  the  question  of  double 
deck  cars  on  these  hilly  routes  was  dismissed  as  dangerous.  The 
Ministry  of  Transport  has  approved  of  centre  poles  in  Leith  Walk, 
and  of  the  use  of  the  existing  permanent  way. 

The  proposal  to  obtain  powers  for  the  laying  of  nine  new  tram- 
way routes  in  Liverpool,  at  a  cost  of  £228  578,  has  ended  in  fiasco. 
A  special  meeting  of  the  City  Council  was  called  to  enable  an  appli- 
cation to  be  made  for  a  Provisional  Order.  It  was  fixed  for  Wednes- 
day, Dec.  21.  but  the  attendance  was  such  that  there  were  fifteen 
members  short  of  the  necessary  quorum.  After  waiting  twenty 
minutes  beyond  the  time  for  which  the  meeting  was  called,  the  Lord 
Mayor  announced  that  no  meeting  could  be  held.  The  result  was  the 
postponement  of  the  development  of  the  tramway  system  for  a 
further  twelve  months.  The  capital  value  of  the  Liverpool  tram- 
way undertaking  is  estimated  at  £3  000  000. 


Municipal   Accounts. 

According  to  the  annual  returns  of  the  Bl.^ckpool  Corporation, 
the  borough  has  4  358  electricity  consumers,  1  023  public  electric 
lamps,  and  168  miles  of  electric  mains.  The  electricity  output  was 
8  56JB523  units,  or  19  per  cent,  above  the  previous  year's  total. 

The  total  income  of  Southwark  electricity  undertaking  for  the 
year  ended  March  31,  after  deducting  £490  for  discounts,  allow- 
ances, and  bad  debts,  was  £59  118,  an  increase  of  £9  397  over  that 
of  the  preceding  year.  The  total  expenses  were  £46  654,  leaving 
a  gross  profit  of  £12  464  (£1980).  Interest  and  repayment  of  loans, 
however,  required  £10  864  10s.,  leaving  a  net  profitof  £1599  10s. 
The  expenditure  on  capital  account  was  £6  879,  leaving  at  the  close 
of  the  jear  a  balance  expended  in  excess  of  loans  of  £3  495.  The 
total  capital  outlay  at  the  close  of  the  vear  was  £162  430,  the  total 
loan  debt  £83977 19s.  4d.,  and  the  total  amount  of  debt 
extinguished  (equivalent  to  depreciation)  £73  204  16s.  2d. 

The  total  income  of  East  Ham  Corporation  Electricity  Work.«  for 
the  yea-r  ending  March  31  was  £65  035,  compared  with  £54  335  for 
the  previous  year ;  expenditure  amounted  t.<)  £60  558,  an  increase 
of  £14832.  leaving  a  gross  profit  of  £4  477  (£8  619).  After  pro- 
viding for  interest  (£4  571),  sinking  fund  and  loans  repayment 
(£6  930).  and  meeting  certain  items  of  capita!  expenditure  (£2  985). 
there  wa.<  a  deficit  of  £9  989.  Units  sold  totalled  4  477  186 
(4  537  758)  :  consumers  numbered  2  100  (1  895) ;  maximum  load,  2  430 
kW  (2  534  kW)  ;  load  factor  238  per  cent.  231  per  cent.).  The  total 
operating  costs  were  315d.  (against  228d.)  per  unit,  an  increase  of 
44d.  for  coal  and  ■27d.  for  repairs,  but  rates,  capital  charges  and 
maii.-i;,'ement  were  all  higher.  The  total  borrowing  powers  amount 
to  £165  854,  but  the  net  outstanding  debt  is  only  £47  195. 

The  total  income  of  Halifax  Corporation  Electricity  Under- 
TAKixr,  for  the  year  ending  March  31,  amounted  to  £182998.  com- 
pared with  £137832  in  the  previous  vear:  total  costs,  including 
-inkini;  t;ii\d  (£15  715)  and  interest  on  loans  (£13  415l.  were  £162  784 
(C113.835i.  leaving  a  net  profit  of  £20  124  (.C23  997).  From  this, 
however,  had  to  be  pro\'ided  £6  058  deficit  from  last  year,  when  cer- 
tain items  of  capital  expenditure  had  to  be  provided,  together 
with  an  additional  sum  of  £45118  for  special  expenses,  including 
£16  733  in  aid  of  the  rates,  and  £16  853  for  new  plant, 
which  left  a  deficit  of  £31052.  This  figure  was  reduced  bv  the 
balances  on  the  renewals  and  reserve  funds  to  £27  534.  which 
amount  is  carried  forward.  The  capital  expenditure  at  March  31 
amounted  to  £378  041,  an  increase  of  £20  108  for  the  vear.  The 
amount  now  standing  to  the  credit  of  the  reserve  and  renewals 
fund  IS  £3  518.  The  total  units  sold  numbered  18  521  577 
(16  161  309),  and  the  maximum  demand  was  8  790  kW  {7  760  kW). 


Institution    Notes. 

A  special  meeting  of  the  members  of  the  Engineers  Club  of 
Manchester  will  be  held  in  the  smoke-room  of  the  club  at  1.45  p.m. 
on  Tuesday,  January  10,  when  certain  alterations  of  the  rules  will 
be  proiX)sed. 

The  Council  of  the  Institution  of  Civil  Engineers  have  made 
the  following  awards  for  papers  printed  wi-hoit  discussion  in  the 
"  Proceedings  "  for  the  sessions  1918-1919  and  1919-1920  : — Session 
1918-1919.— A  Telford  medal  to  Prof.  E.  G.  Coker  (London);  a 
Crampton  prize  to  Mr.  F.  F.  P.  Bisacre  (Glasgow)  ;  a  Manby 
premiuia  to  Mr.  E.  H.  Lloyd  (Cairo) ;  and  a  Telford  premium  to 
Mr.  Hollo  Appleyard  (London).  Session  1919-1920. — A  Crampton 
prize  to  Prof.  F.  C.  Lea  (Birmingham)  :  and  Telford  premiums 
to  Messrs.  A.  R.  Home  (Aberdeen) ;  S.  Blencowe  (Buenos  Aires)  ; 
and  W.  J.  Walker  (Dundee),  and  R.  Koivulehto. 

At  the  last  meeting  of  the  Chelmsford  Engineering  Society,  Mr. 
E.  A.  Evans  (of  C.  C.  Wakefield  &  Company)  gave  an  illustrated 
lecture  on  "  Petroleum  and  Its  Lubricating  Properties."  After 
dealing  briefly  with  the  early  history  of  petroleum,  the  development 
of  oil  wells,  and  the  various  refining  processes,  the  lecturer  gave 
a  full  account  of  the  theory  of  lubrication  and  the  latest  discoveries 
regarding  the  molecular  construction  and  properties  of  oils.  Due 
to  small  electric  charges,  a  mutual  attraction  exists  between  all 
molecules  .sufficiently  close  together,  and  the  friction  between  two 
finel}-  polished  surfaces  is  due  to  the  attractive  force  between  their 
molecules.  By  the  interposition  of  a  film  of  oil  between  the  two 
surfaces  they  are  separated  beyond  their  sphere  of  mutual  attraction, 
and  only  the  outside  molecules  of  oil  are  caused  to  cling  to  the  sur- 
faces. Under  these  conditions  the  only  molecular  disturbance  due 
to  relative  motion  between  the  surfaces  occurs  in  the  centre  of  the 
oil  film,  and  thus  liquid  takes  the  place  of  solid  friction. 

The  Physical  Society  and  Optical  Society's  Annual  Exhibition. 
which  is  to  be  held  on  Wednesday  and  Thursday,  January  4  and  5. 
at  the  Imperial  College  of  Science,  South  Kensington,  will  be  open 
in  the  afternoon  (from  3  to  6  p.m.),  and  in  the  evening  (from 
7  to  10  p.m.).  Mr.  A.  A.  Campbell  Swinton  will  give  a  lecture  on' 
"  The  Johnson-Rahhek  Electrostatic  Telephone  and  its  Pre- 
decessors," at  4  p.m.  on  January  4,  and  at  8  p.m.  on  January  5. 
Mr.  F.  Harrison  Glew  will  give  a  lecture  on  "  Radium ;  its 
application  in  Peace  and  War,"  at  8  p.m.,  on  January  4.  Prof.  F.  J. 
Cheshire  being  in  the  chair.  All  the  lectures  will  be  illustrated  by 
experiments.  Other  discourses  are  being  arranged.  Over  fifty  firms 
are  exhibiting  scientific  apparatus,  and  a  number  of  experimental 
demonstrations  have  been  arranged.  We  understand  that  invita- 
tions have  been  given  to  the  Institution  of  Electrical  Engineers, 
the  Institution  of  Mechanical  Engineers,  the  Chemical  Society,  the 
Faraday  Society,  the  Wireless  Society  of  London,  and  the  Rontgen 
Society.  Admission  in  all  eases  will  be  by  ticket  only,  and  there- 
fore members  of  the  societies  mentioned  desiring  to  attend  the 
exhibition  should  apply  to  the  secretary  of  the  society  to  which 
they  belong.  Others  interested  should  apply  direct  to  Mr.  F.  E. 
Smith,  hon.  secretary  of  the  Physical  Society,  Admiralty  Research 
Laboratory,  Teddington,  S.W. 


Imperial   and   Foreign   Notes. 

The  Victorian  Parliament  has  authorised  a  loan  of  £2  005  000 
in  connection  with  the  Morwell  power  works  of  the  State  Electricity 
Commission. 

Bloemfontein  Council  is  raising  a  loan  of  £10  000  in  connection 
with  its  trackless  tramway  service,  and  will  also  utilise,  it  is  stated. 
£8  000  from  the  tramway  renewals  fund  for  the  purchase  of  five 
new  cars,  in  addition  to  three  other  new  cars  now  on  order. 

City  railway  extensions  estimated  to  cost  £4  500  000  are  to  be  pro- 
ceeded with  ill  Sydney  (New  South  Wales),  in  order  to  relieve  the 
existing  rail  and  tram  services.  In  1905  the  tramways  on  th» 
southern  shore  of  Svdney  Harbour  carried  120  973  934  persons ;  in 
1920  the  number  had  risen  to  269  255  033. 

H.M.  Senior  Trade  Commissioner  in  Australia  (Mr.  S.  W.  B. 
^IcGregor)  reports  that  an  important  local  departmental  store  is 
sending  a  representative  to  the  United  Kingdom,  the  Continent,  and 
the  United  States  with  a  view  to  purchasing  all  descriptions  of 
domestic,  medical,  and  other  electrical  fittings  and  appliances  suit- 
able for  a  retail  store. 


German  exports  of  electrical  supplies  during  the  present  year 
amount  to  nearly  50  per  cent,  of  the  pre-war  quantities. 

It  is  stated  that  various  electricity  undertakings  in  the  Alpine 
districts  are  considering  the  construction  of  artificial  reservoirs  to 
regulate  the  flow  of  the  water  for  their  generating  stations. 

It  is  estimated  that  a  saving  of  £4  000  000  wa^  effected  this  year 
by  the  Municipal  Council  of  Paris,  owing  to  the  operation  of- 
summer  time,  and  among  the  economies  was  a  saving  of  200000  tons 
of  coal  for  the  electric  lighting  and  gas  services. 

Water  was  turned  into  the  new  Chippawa  Canal  (Ontario)  on 
W^nesday.  The  canal  is  12|  miles  long,  and  represents  an  excava- 
tion of  11000  000  cubic  yards  of  earth  and  4  000  000  cubic  yards  of 
rock.  Its  average  depth  is  30  ft.  in  earth  and  40  ft.  in  rock,  its 
width  sloping  from  162  ft  to  70  ft.  in  earth  and  being  constant 
at  48  ft.  in  rock.  The  power  house  is  near  Queenston.  Each 
turbo-generator  will  be  of  55,000  h.p.  capacity,  and  the  ultimate 
capacity  of  the  station  from  500  000  to  600  000"  h.p. 
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Tenders    Invited   and    Accepted. 

UNITED    KINGDOM. 

Birmingham  Salvage  and  Stables  Committee.  Jan.  2,  1922.— 
Contract  No.  1  (a)  eight-cell  destructor  in  two  units ;  Contract 
No.  2,  electric  garage.  Particulars  from  Mr.  J.  Jackson,  Superin- 
tendent, Salvage  Department,  Council  House,  Birmingham. 
"Liverpool  Overhead  Railway.  Jan.  2.— Six  months'  supply  of 
electrical  fittings,  insulating  taps,  &c.  Particulars  from  Mr.  E.  J. 
Neachell,  General  Manager,  31,  James-street,  Liverpool. 

Shkfeield  Er.EGiRfC  SuiTLY  Department.  Jan.  3. — Materials  and 
■works  required  in  connection  with  the  erection  and  completion  of 
of  a  transformer  sub-station  in  London-road,  Sheffield.  Particulars 
from  Mr.  S.  E.  Fedden,  general  manager  and  engineer.  Electricity 
Supply  Department,  Commercial  Street,   Sheffield. 

Swindon  and  Highwokth  Board  of  Guardians.  Jan.  4  ; — In- 
staJlation  of  the  electric  light  at  the  Children's  Home.  Particulars 
from  the  Clerk,  Mr.  \V.  P.  Kirby,  17,  Bath-road,  Swindon. 

Maldens  and  Coombe  Urban  Council.  Jan.  10. — Two  10  b.h.p. 
horizontal  electric  motors,  starting  gear,  &c.,  and  electric  lighting  in 
the  subsidiary  pumping  station  at  Blake's-lane;  one  24-ton  electric 
lorry  with  tipping  body  ;  and  mercury  vapour  rectifier  outfit.  Par- 
ticulars from  the  Engineer  and  Surveyor,  Municipal  Offices,  New 
Ma,lden. 

London  County  Council.  Jan.  12. — Electric  passenger  lift,  to 
lift  a  load  of  11^  cwt.,  at  Geoffrey  House,  Tabard  Estate,  Ber- 
mondsey,  S.E.  1.  Specification  from  the  Chief  Engineer,  Gloucester 
House  (Room  91),  19,  Charing  Cross-road,  W.C.  2. 

Peterborough  Corporation.  Jan.  12. — One  3  000  kW  turbo- 
alternator,  with  condensing  plant,  two  750  kW  rotary  converters, 
two  100  kW  motor  converters,  e.h.t.  and  l.t.  switchgear ;  steam, 
water  and  drain  pipes,  &c.  Specifications  from  the  City  Electrical 
Engineer. 

Leeds  Electricity  Department.  Jan.  12.' — Single-phase  watt- 
meters, minimum  number  required  2  000.  Particulars  from  Mr. 
C.  Nelson  Hefford,  Manager,  Electricity  Department,  1,  Whitehall- 
road,  Leeds. 

East  Ham  Corpor.\tion.  Jan.  12  : — E.vtension  No.  4.  Sec.  A  : 
1  500  kW  rotarv  or  motor  converter,  for  converting  3-phase  50 
period  6  600  V  to  d.c.  480-500  V ;  E.xtension  No.  4  S.  Sec.  A  :  e.h.t. 
and  l.t.  switchgear  and  connections.  Particulars  from  Mr.  W.  C. 
UUmann,   Nelson-street,  East  Ham,  E. 

Worthing  Corporation.  Jan.  23. — One  Diesel  engine  and  c.c. 
dynamo :  and  vulcanised  bitumen-sheathed  paper-insulated  concen- 
tric and  triple  concentric  cable.  Specifications,  &c.,  from  the 
Borough  Electrical  Engineer. 

Dundee    Corporation. — Electric    lighting    of    public    clocks    at 
Broughty    Ferry,    Lochee,    and    St.    Peter's.     Particulars    from    the 
City  Architect. 
AUSTRALIA. 

Postmaster-General's  Department,  Melbourne. — Jan.  17,  1922. 
— 'Supply  and  delivery  of  telegraph  instruments,  differential  galva- 
nometers, keys,  relays,  sounders,  &c. ,  to  the  stores  branch.  (Sche- 
dule No.  1  718.)    Local  representation  is  essential. 

Victorian  Government  Railways.  Jan.  25,  1922. — *  Supply  and 
delivery  of  ten  coasting  recorders,  or,  alternatively,  ten  coasting 
and  service  recorders,  for  electric  trains.     (Contract  No.  34  736.) 

City  Electric  Light  Company,  Ltd.,  Brisbane. — Feb.  10,  1922. 
— *Supply  and  delivery  of  six  miles  of  three-core  015  by  015  by  015 
paper  insulated  cable,  suitable  for  5  500  V,  with  a  non-earthed 
system.  Tenders,  accompanied  by  a  preliminary  deposit  of  i3100,  to 
the  Engineer  and  Manager,  Boundary-street,  Brisbane. 

Australian  Commonwe.\lth  CJovernment,  Feb.  15  : — 30  tons  ap- 
proximate Wheatstdne  tape  paper  white  (Schedule  544).  Partic'ulars 
from  th^e  Supply  Officer,  Australia  House,  Strand,  London,  W.C.  2. 

Victorian  Government  Railways. — Feb.  15. — *Supply  and 
delivery  of  :  (1)  Fifty  track  relays,,  four  front  and  two  back  con- 
tacts, fifty  track  reLiys,  eight  front  and  two  back  contacts,  fifty  line 
relays,  si.x  front  and  two  back  contacts  (Contract  No.  34  739)  ;  (2)  100 
three-position  line  relays  (Contract  No.  34  740)  ;  (3)  100  electric  signal 
mechanisms  (Contract  No.  34  758);  (4)  electro-mechanical  interlock- 
ing apparatus  (Contract  No.  34  822)  ;  (5)  fifty  miles  insulated  copper 
wire  (Contract  No.    34  823).     Local  representation  is  essential. 

New  South  Wales  Government  Railways  and  Tramways 
Department  (Electrical  Engineer's  Branch).— Feb.  22.  1922.-- 
*Supply,  delivery,  erection  and  maintenance  of  one  5  000  kW 
50  cycle  turbo-alternator  with  condenser  and  assessories,  at  Zarra- 
street  power  house,  Newcastle.  (Contract  No.  556.)  Tenders,  or, 
proper  forms  and  accompanied  by  a  preliminary  cash  deposit,  ;o 
the  Secretary  for  Railways,  Phillip-street,  Sydney,  N.S.W.  Local 
representation  is  essential. 
SOUTH    AFRICA. 

Municipal  Council  of  Johannesburg.  Jan.  4. — 'Supply  and 
erection  of  one  two-phase  alternating-d.c.  2  000  kW  converter, 
switchgear  and  spares.  The  h.t.  supply  is  two  phase,  3  000  to 
3  300  V  per  phase,  50  periods,  and  the  converter  is  to  be  capable  of 
supplying  (a)  d.c.  three-wire  from  460  to  520  V  as  a  shunt-wound 
machine;  and  (b)  traction  supply  from  500  to  550  V  as  a  compound- 
wound  machine. 

EiEfTRicAL  Department  of  Durban  Corpor.\tion.  Jan.  18. 
1922. — *372  consumers'  Wh  meters,   including  37   d.c.   meters,   275 

'  Particulars  from  the  Department  of  Overseas  Trade. 


single-pliase,  50  cycle  induction  type  meters,  and  60  three  phase, 
50  cycle,  induction  type  a.c.  meters  for  unbalanced  loads. 

Municipal  Electricity  Supply  Undertaking  of  the  City  of 
Port  Elizabeth.     Jan.  31. — Supply  of  electrical  plant. 

Public  Works  Department  of  the  Union  of  South  Africa. 
Feb.  1. — Conduit  and  conduit  fittings.  Particulars  from  the  Elec- 
trical Engineer,  Public  Works  Department,  Pretoria. 

SOUTH    AMERICA. 

Argentine  National  Board  of  Sanitary  Works. — January  19, 
1922. — *  Plant  and  accessories  for  new  generating  station,  including 
three  4-cycle  375  H.p.  Diesel  engines,  to  run  on  crude  petroleum, 
and  three  3-phase  alternators,  each  of  250  kW,  2  200  V  between 
phases,  50  cycles,  power  factor  0-8. 

Argentine  Ministry  of  Public  Works.  Feb.  21,  1922. — *Nine 
electric  motors,  36  tip  waggons,  1  centrifugal  pump  with  electric 
motor.  Specification  expected  at  the  Department  of  Overseas  Trade 
by  Dec.  28". 

Chilean  State  Railways,  Feb.  4,  1922*  : — 1  electric  compressor; 
1  air  storage  drum  and  1  continuous  current  electric  motor  (70  h.p.)  ; 
1  300  electric  filament  lamps  for  locomotives ;  38  wall  telephones. 

BULGARIA. 

Bulgarian  Direction  of  Posts,  Telegraphs  and  Telephones. 
Jan.  10,  1922.— Sunjilv  of  sixty  50-line  and  fifteen  100-line  tele- 
phone exchanges.  Particulars  and  drawings  mav  be  obtained  from 
the  Bulgarian  Legation,  3.  Queensberry-place,  S.W.  7. 

Bulgauiam  Deiartment  of  Posts,  Telegraphs  and  Telephones. 
Jan.  25. — *i00  000  porcelain  insulators. 

Bulgarian  Department  of  Posts.  Telegraphs,  and  Telephones. 
.January  30. — "Supply  of  t.he  following  parts  for  teleplioiiie 
exohanges  ;  2  200  subscribers'  line  indicators,  600  indicators  (end 
of  conversion).  2  500  jacks,  1500  plugs,  2  000  connecting  pieces, 
20  000   switcJiboard   connecting  pieces. 

Bulgarian  Department  of  Posts,  Telegraphs  and  Telephones. 
Feb.  8.  'Supply  of  the  following  telegraphic  accessories  : — Twenty 
terminal  boxes  for  40-pair  cable,  1  000  combined  lightning  arresters 
and  1  A  fuses,  500  combined  lighting  arresters  in  fuses  (different 
type),  300  transformers.  700  condensers  (2  micro-farad),  twenty  junc- 
tion-bo.xes  witli  protective  devices  for  40  fair  cable. 

Bulgarian  Department  of  Posts.  Telegr.\phs.  and  Telephones. 
February  ?G, — *2000  telephone  instruments  for  table  use.  with 
local  battery  and  magneto.  Also  for  spare  parts  for  these  instru- 
ments. 


Arrangements  for  the  Week. 

Royal  Institution. 
At  Albemarle-street,  London,  W.     Christmas  Lectures  on  "Elec- 
tric   Waves    and    Wireless    Telephonv."    bv    Prof,    J.    A. 
Fleming,  F.R.S. 
SATURDAY.  Dec.  31st. 

5  p.m.     Lecture   II.,    ''  W.aves   in    .Air." 
TUESDAY,  Jan.  3rd. 

.J  p.m.     Lecture  III.,  "The  Telephone." 

THURSDAY,  Jan.  Sth. 

,)   p.tn.     Lecture  IV.,  Electric  Oscillations. 
SATURDAY,   Jan.   7th. 

5  p.m.     Lecture  V.,  "Electric  Waves." 

TUESDAY.  Jan.  3rd. 

Institution  of  Electrical  Engineers. 
East    Midland    Sub-Centre. 
'j..'fj    p.m.      At   the   College,    Loughborough.     Paper    on    "  The 
Electrical    Development    of    Outlying    Districts,"    by    Mr. 
R.  A.  Chattock. 
WEDNESDAY.  Jan.  4th. 

Institution  of  Electrical  Engineers. 
Wireless  Section. 
C  p.m.     At  Savoy-place,   Victoria  Embankment,  London,  W.C. 
Paper  on   "  High  Speed  Wireless  Telegraphy,"   by  Lieut. - 
Col.  A.  G.  T.  Cusins. 
THURSDAY.  Jan.  Sth. 

Institutjon  of  Electrical  Engineers. 
f!  p.m.     At  Savoy-place,  Victoria  Embankment,  London,   W.C. 
Lecture   on    "  Single  and-Three-Phase   Commutator   Motors 
with    Shunt   and    Series    Characteristics,"    by   Dr.    Stanley 
Parker    Smith. 

Liverpool  Engineering  Society. 
Student  Section. 
7..W  p.m.     At  the  Royal  Institution,  Colquitt-street.  Liverpool. 
Paper  on   "Towns,  Gas  and  the  Gas  Engine,"  by   Mr.   E. 
Crowther. 
FRIDAY.  Jan.  6th. 

Institution  of  Mechanical  Engineers. 

6  p.m.     At  Storey's  Gate,  London.  S.W.     Joint  meeting  with 

the  Society  of  Chemical  Industry.  Paper  on  "The 
Co-operation  of  the  Engineer  and  Chemist  in  the  Control  of 
Plants  and  Processes,"  bv  Mr.  G.  M.  Gill. 
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COMMERCIAL    INTELLIGENCE. 

Tht   following  information  is  taken  from  printed  reports,   but  we 
cannot  be  responsible  for  any  errors  that  may  occur. 

London  Gazette. 

Bankruptcy  Information. 

BABNETT,  B.  (male),  104,  Whitechapel-road,  London,  E.  1,  elec- 
trical engineer.  Receiving  order,  Dec.  20  (creditor's  petition). 
First  meeting,  Jan.  6,  1  p.m.,  and  public  e.xamination.  Mai;.  8, 
11  a.m..  Bankruptcy  Buildings,  Carey-street,  London,  W.C.  2. 


Bills   of  Sale. 

[The  undermentioned  information  is  from  the  Official  Registry. 
It  includee  Bills  of  Sale  registered  under  the  Act  of  1882  and  under 
the  Act  of  1878.  Both  kinds  require  registration  every  five  years. 
Up  to  the  date  the  information  was  obtained  it  was  registered 
as  given  below;  but  payment  may  have  been  made  in  some  of  the 
cases,  although  no  notice  had  been  entered  on  the  Register.] 
DRIVER  CYRIL.  10.  Willmer-road,  Anfield,  Liverpool,  electrical 
instrument  maker.     Dec.  21.     £30. 


Mortgages    and   Charges   on   Limited   Companies. 

[Note. — The  Companies  Act  of  1908  provides  that  every  Mort- 
gage or  Charge,  as  described  therein,  created  by  a  Company  after 
the  commencement  of  the  Act,  shall  be  registered  within  21  days 
after  its  creation,  otherwise  it  shall  be  void  against  the  liquidator 
and  any  creditor.  The  Act  also  provides  that  every  Company 
shall,  in  making  its  annual  Summary  under  the  Compajiies  Act, 
specify  the  total  amount  of  debt  due  from  the  Company  in  respect 
of  all"  Mortgages  or  Charges  which  would,  if  created  after  the 
commencement  of  the  Act,  require  registration.  The  following 
Mortgages  and  Charges  have  been  so  registered.  In  each  case  the 
total  debt  prior  to  the  present  creation,  as  specified  in  the  last 
available  Annual  Summary,  is  also  given — marked  with  an  * — 
followed  by  the  date  of  the  Summary,  but  such  total  may  have  been 
reduced  since  such  date.] 

DOTTING  HILL  ELECTRIC  LIGHTING  COMPANY.  LTD. 
Registered  Dec.  14.  £25  000  7i  per  cent,  seven-year  notes; 
general  charge.  *£64  000.  Guaranteed  by  this  company  and 
the  Kensington  and  Kni^htsbridge  Electric  Lighting  Company, 
Ltd.,  and  issued  under  the  powers  of  the  Kensington  and  Not- 
ting  Hill  Electric  Lighting  Companies  Act,  1899.  £221550. 
Mar.  29.  1921. 


Receivership. 

ALLIES  ELECTRIC  LAMP  REPAIRING  COMPANY.  LTD. 
A.  Elliott,  of  2,  Langdale-avenue,  Mitcham,  was  appointed 
receiver  and  manager  on  Dec.  13,  1921,  under  powers  contained 
in  debenture  dated  Jan.  7,  1919. 


Bankruptcy   Proceedings. 

WILLIAMS,  J.  G.,  4.  Blaennant-street.  Duffryn,  Cymmer,  Port 
Talbot,  Glamorganshire,  electrical  engineer.  The  first  meeting, 
of  creditors  was  held  recently  at  Swansea.  According  to 
the  statement  of  affairs  the  gross  liabilities  amounted  to  £4  433. 
of  which  £395  was  expected  to  rank  for  dividend,  against 
assets  estimated  to  realise  £11,  or  a  deficiency  of  £382.  Meet- 
ing adjourned. 

Company   Winding-up    Voluntarily. 

ILFOBD  DRY  BATTERY  COMPANY.  LTD.  (in  voluntary 
liquidation),  Wool  E.xchange.  London.  E.C.  2.  The  statutory 
meeting  of  creditors  was  held  recently  at  the  offices  of  the  liquida- 
tor, 2,  Guildhall-chambers,  E.C.  The  .statement  of  affairs  showed 
liabilities  £1  976,  and  net  assets  £682.  a  deficiency  of  £1  294.  It 
was  stated  that  the  company  was  originally  interested  in  the 
manufacture  of  batteries  under  French  patents,  and  in  1919 
one  of  the  patents  was  sold  for  about  £2  000,  and  that  money 
was  utilised  in  discharging  liabilities  and  wiping  out  a  del)en- 
ture.  Since  (hat  date  the  company  had  traded  in  various  goods. 
but  had  not  succeeded  in  making  a  profit.  It  was  pointed  out 
that  the  assets  shown  in  the  statement  of  affairs  were  not  suffi- 
cient to  fully  discharge  the  claims  of  the  debenture  holder,  and 
there  was  nothing  left  for  the  unsecured  creditors.  After  dis- 
cussing the  position,  a  resolution  was  passed  confirming  the 
voluntary  liquidation  of  the  company,  with  Mr.  E.  W.  Roberts 
as  (he  liquidator. 

Books  Received.  / 

"  Costing  for  Manuf.icturers."  By  W.  Howard  Hazell.  (Lon 
don  :    Nisbett  &  Co.,  Ltd.).     123.  6d. 

"  Converting  a  Business  into  a  Private  Company."  By  H.  W. 
Jordan.     (London  :   Jordan  &  Sons.)     Pp.  48.     13. 

"Die  Transformatoren."  By  Prof.  Dr.  Gustav  Benischke. 
(Brunswick  :   F.  Vieweg  and  Sohn.)     Pp.  viii.  +  277.     M.  70. 

"  The  Electro-Metallurgv  of  Steel."  By  Colin  C.  Gow,  A.R.S.M., 
B.Sc.     (London  ;    Constable  &  Co.)     Pp.   xvi.■^351.     273.  6d. 


New    Companies. 

The  following  list  is  compiled  from  information  supplied  by 
Messrs.  Jordan  &  Sons.  Ltd.,  company  registration  agents,  116-118, 
Chancery-lane,  London,  W.C.  2. 

AitESBURY  Electric  Light  and  Gener.\l  Supply  Cosepany,  Ltd. 
(178  421),  South  Mill,  Amesbury,  Wilts.  Registered  Dec.  16,  1921. 
To  generate  and  supply  electric  current  for  light  and  power  in  or 
near  Amesbury,  Wilts.  Nominal  capital,  £5  000,  in  5  000  shares  of 
£1  each.  Minimum  subscription,  3  500  shares.  Directors  :  H.  C. 
James  (chairman),  J.  0.  March,  Sir  C.  G.  Antrobus,  Bart.,  A.  Swan, 
and    L.    Binns. 

British  Engineering  Units,  Ltd.  (178  516).  Registered 
Dec.  20.  ^lechanical  and  electrical  engineers.  Nominal  capital, 
£1  000,  in  1  000  share  of  £1  each.  Directors  :  A.  Green  and  S.  A. 
Bailey.  Qualification  of  directors,  one  share.  Subscribers  :  H. 
Megainev,  17,  Shaftesburv-road,  Earlsdon,  Coventrv,  and  H.  N. 
GiUitt. 

Patent  Electric  Boiler  Scaling  Company,  Ltd.  (178  502). 
Registered  Dec.  19.  Boiler  cleaners.  Nominal  capital,  £500,  in 
500  shares  of  £1  each.  Directors  :  J.  Townson,  28.  Samson-street, 
Oldham,  and  R.  Townson.     Qualification  of  directors,  £100. 

Projector  Publicity  Cosipany,  Ltd.  (178  533).  Registered 
Dec.  20.  Merchants  and  dealers  in  electrical  fittings  and  devices, 
and  electric  novelties  for  advertising.  Nominal  capital,  £500.  in 
500  ordinary  shares  of  £1  each.  Directors  :  H.  Gerson,  80,  New 
Cavendish-street,  W.  1.,  and  H.  Fletcher.  Qualification  of  direc- 
tors, £1. 

Supra  Electric.vl  Company,  Ltd.  (178  452).  Registered  Dec.  16 
Mechanical,  electrical  engineers,  &c.  Nomina  capital,  £2  000,  in 
2  000  share  of  £1  each.  Directors  to  be  appointed  by  subscibers. 
Qualification  of  directors  :  one  share.  Subscribers  :  L.  H.  Roch- 
ford,  53,  Loveday-road,  Ealing,  W.  13,  and  Miss  Lucy  Eochford. 


Catalogues,  Price  Lists,  &c. 

R.  A.  Evans,  Ltd.,  have  just  published  a  new  loose-leaf  illus- 
trated catalogue  and  price  list  (No.  928)  of  their  electric  lift 
accessories  and  parts. 

The  RuNBAKEN  Magneto  Company  have  issued  a  series  of  leaflets 
describing  the  Runbaken  headlight  dimmer  switch  steering  v.'heel 
controls,  dashboard  petrol  gauges,  sparking  plugs,  and  pistons,  Sc. 

British  Insulated  and  Helsby  Cables,  Ltd.,  have  issued  a 
pamphlet  (No.  P.171)  containing  details  of  their  Phescot 
ALtmnNTtiM  Matting  and  Sections,  and  aluminium  and  copper 
sheets. 

Electrical  accessories,  fittings,  switch  gear,  switch  boards,  etc., 
are  described  in  a  loose-leaf  catalogue  just  issued  by  the  Priory 
Electrical  Engineering  Company.  Each  article  is  fully  described 
and    illustra(ed. 

The  Automatic  Electricai.  Devices  Company  of  Cincinatti 
have  issued  Bulletin  No.  628,  describing  a  small  and  compact 
apparatus  known  as  the  Homecharger,  and  comprisin;?  a  Iransforniei' 
and  vibrafbr  rectifier  for  charging  small  batteries  from  alternating 
current  circuits. 


Prices  of  Metals,  Chemicals,  &c. 

Tuesday,  Dec.  27. 

Copper —  Price.             Inc.             Deo. 

Best  selected                  per  ton  £6S     5     0        H)s.                — 

Electro  Wirebars      . .        „  £75  10     0          —                 — 

H.C.  wire,  basis per  lb.  Os.     Ut's^.        —                — 

Sheet „  Os.     lOid.          — 

Phosphor  Bronze  Wire  {Telephone) — 
Phosphor-bronze 

wire,  basis „  Is.     3~d.         —                — 

Brass  60/40— 

Rod,  basis ,  Os.    71d.         —                 — 

Sheet,  basis Os.  lO^d.         —                 — 

Wire,  basis Os.  11  td.         —                 — 

Pig  Iron — - 

Cleveland  Warrants      per  ton  £o     5    0          —                 — 
Galvanised         steel 

wire,  basis  8  SWG          „  £22    0    0          —                 — 
Lead  Pig — 

English £21)10     0           —               10s. 

Foreign  or  Colonial   ..     „  £2!)     ti    o           —               10s 
Tin- 
Ingot     ,  £171     5    0           —         £1    10    0 

Wire,  basis    per  lb.  23.  3^d.            —                 — 

Aluminium  Ingot  £120     0     0            —         £5     0     0 

Salammoniac. — Per  cwt.  65s. -603.  Copper  Sulphate. — Per  ton  £28  10s. 

Sulphur  (Flowers).- Ton  £12   lOs.  Boric   Acid    (Crystals)  —Per    too 

„       (Roll-Brimstone). — Per  ton  £65. 

£12  10s.  Sodium  Bichromate. — Per  lb.  6d. 

Sulphuric  Acid  (Pyrites,  168°).—  Sodium  Chlorate.— Per  lb.  :i.5d. 
Per  ton,  £9  178.  6d. 

Rubber. — Para  fine.  Is.  21d.  ;  plantation  1st  latex.  1  Id.  to  ll|d 
The  metal  prices  are  supplied  by  British  Insulated  &  Helsby  Cubloa, 
Ltd. 
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Companies'  Meetings,  Reports,  &c. 

HuGHES-JoiiNSON  Si.VMPi.sGS,  Ltd.,  recomiueiul  a  dividpiid  of  7^ 
per  cent.,  tax  free. 

The  Chili  Telephone  C'ohp.any  announce  an  interim  dividend  of 
3s.  per  share,  tax  free. 

S!nv.-]NiG.\N  Water  .\nd  Power  Company  have  declared  a  divi- 
dend of  1|  per  cent,  on  the  common  stock  for  the  quarter  ended 
Dec.  31  to"holders  of  record  on  Dec.  27. 

Crompton  &  Company  have  declared  an  interim  dividend  at  the 
rat-e  of  7  per  cent,  per  annum  on  the  preference  shares  for  the  six 
months  ended  September  30. 

The  accounts  of  Ferranti,  Ltd.,  show  a  net  profit  for  the  year  to 
June  30  of  £36  268;  £89  462  was  brought  in,  making  a  total  of 
£125  730.  of  which  £100  000  has  been  placed  to  general  reserve. 
Out  of  the  general  reserve  it  has  been  decided  to  write  down  the 
value  of  goodwill  and  patent  rights  (£69  371)  to  nominf.l  value  of  £1, 
leaving  a  balance  in  the  general  reserve  of  £102  650.  The  directors' 
recommend  out  of  the  profits  for  past  year  a  dividend  of  18  per 
cent.,  less  taoi.  being  three  years'  arrears,  on  account  of  arrears  of 
preference  share  dividend.  They  have  decided  to  postpone  sub- 
mitting a  definite  scheme  for  reorganisation  of  capital  until  con- 
ditions are  more  stable. 

The  annual  meeting  of  C.  A.  Vandervell  &  Company  was  held 
in  London  last  week,  Mr.  C.  A.  Vandervell  (chairman  and  joint 
managing  director)  presiding.  Dealing  with  the  report  and  accounts, 
the  chairman  referred  to  the  item  of  £74  000  in  the  freehold  land  and 
building  account.  This,  he  stated,  was  in  connection  with  the 
new  works,  which  were  now  nearly  complet'ed,  at  Larden-road, 
Acton,  which  had  been  constructed  to  enable  the  weekly  output 
of  complete  electrical  equipments  to  be  brought  up  to  2  000.  Dur- 
ing the  year  Mr.  Vandervell.  at  his  own  expense,  bought  the  valu- 
able patent  rights  of  the  Willard  Pat'ent  Rubber  Separators  for 
batteries,  as  the  company  was  not  in  a  position  to  purchase  them, 
and  was  in  danger  of  h)sing  the  opportunity  of  securing  them. 
Mr.  F.  R.  Wade  and  Sir  Cliarles  C.  Hobhouse  were  elect-ed  directors. 

Mr.  Douglas  Vickers.  M. P.  (chairman)  presided  at  the  annual 
meeting  of  Vickers,  Ltd.,  at  Shefliield.  last  week.  In  moving  the 
adoption  of  the  report  and  accounts,  the  chairman  dealt  at  length 
with  the  subsidiary  and  connected  companies.  This  item,  he  said, 
showed  an  increase  over  the  last  balance-sheet  of  about  £840  000. 
This  was  partly  due  to  a  transfer  from  "  marketable  securities  " 
of  about  £250  000,  the  price  in  their  books  of  certain  shares  in  Sir 
William  Arrol  &  Company,  and  the  South  Metropolitan  Electric 
Light  and  Power  Company.  The  first-named  shares  were  mainly 
acquired  in  exchange  for  some  crane  works  in  Glasgow.  The  interest 
in  the  latter  was  taken  for  reasons  of  policy  at  the  time  when 
Vickers.  Ltd..  and  the  Metropolitan  Carriage  Company  were  jointly 
acquiring  interests  in  and  around  the  British  Westinghouse  Com- 
pany. The  shares  of  both  these  companies  are  quoted,  but,  as  the 
interests  are  held  for  reasons  of  policy,  it  was  thought  logical  that 
they  should  be  transferred  to  the  item  of  "  interests  in  subsidiary 
and  connected  companies."  The  balance  of  the  increase  was  also 
mainly  due  to  the  acquisition  of  certain  electrical  interests.  The 
outstanding  interest  in  the  account  was,  of  course,  the  Metropolitan 
Carriage,  Wagon,  and  F^inance  Company,  which  stands  at  about 
£12  954  000.  As  its  name  implied,  it  was  a  holding  as  well  as  a 
manufacturing  company,  and  its  assets  included  a  portion  of  the 
capital  of  Electric  Holdings,  Ltd.,  and  of  the  Metropolitan-Vickers 
Electrical  Company.  The  other  part  of  the  capital  of  Electric 
Holdings  was  held  directly  by  Vickers.  and  stands  at  £1  082  500. 
Electric  Holdings,  Ltd.,  was  formed  by  the  Metropolitan  Carriage 
Company  before  the  amalgamation  in  order  to  hold,  among  other 
interests,  the  controlling  interest  that  was  being  acquired  in  the 
British  Westinghouse  Company.  Of  the  issued  preference  capital 
of  the  Jletropolitan-Vickers  Electrical  Conipanv,  Vickers,  Ltd.. 
held  about  £800  000  nominal  out  of  £1233  000.  about  £691000  out 
of  £1  136  000  ordinarv  capital,  all  the  deferred  shares,  and 
£675  000  out  of  the  £1  241  000  4  per  cent,  mortgage  debenture  stock. 
Electric  Holdings,  Ltd.,  also  held  a  large  interest  in  Brown.  Boveri 
&  Co.  Another  electrical  manufacturing  interest  directly  held  by 
Vickers  was  that  of  W.  T.  Glover  &  Co..  in  which  Vickers,  Ltd.". 
own  about  99  per  cent,  of  the  capital  of  about  £227  000. 

An  abstract  of  the  accounts  appeared  in  our  issue  of  Dec.  15. 


Forty   Years   Ago. 

(The  Electrician,  December  31,  1881.) 
The  Electric  Light  for  Emergencles. — The  large  tool  shop 
belonging  to  Messrs,  Fowler's  engine  works  at  Leeds  was  burnt 
down  a  few  "days  ago.  Messrs.  Fowler  at  once  telegi-aphed  to  Messrs. 
Hammond  &  Co.  to  erect  some  of  the  Brush  lights  to  enable  the 
dfbrix  to  be  cleared  away  by  night  as  well  as  day.  Within  forty- 
eight  hours  the  ruins  were  illuminated,  and  we  "believe  the  light 
is  to  be  used  until  the  buildings  have  been  re-erected. 

The  'Telephone  .4ND  Fires  in  Birmingham. — In  consequence  of 
the  terrible  disaster  at  Vienna,  a  special  inspection  has  been  made 
of  the  theatres  and  concert  halls  in  Birmingham  by  Superintendent 
Tozer,  the  head  of  the  fire  brigade,  with"  a  view  of  ascertaining 
the  danger  to  be  apprehended  under  circumstances  of  an  alarm  of 
fire.  In  his  report  on  the  subject  to  the  Watch  Committee,  amongst 
other  things,  he  strongly  recommends  that  there  should  be  tele- 
phonic communication  with  the  central  fire  stations. 


Positive    electiodes    for    electric     accumulators. 
Positive    electrodes     for    electric    accumulators. 


Patent  Record. 


SPECIFICATIONS    PUBLISHED. 

Tht  ioUnnng  abstraa  from  some  o1  the  speafications  recenllij  published  have 
been  specialty  compiled  by  Messrs,  Mewbukk,  Eli,is  &  Co.,  Chartered  Patent 
Agents,  7<-i  and  7-,  Chancery-lane,  London,  W.C. 

Complete  Specifications. 
140  075  Taft   Pierce  M.\ n'UFActurin-,   Co.     Magnetic  chucks.'   (5/11/14.) 
1^2  505  Thekmos    Akt.    Ges.     Electric    heating    resistances,     (16/6/15.) 
146  935  Hansa-Lloyd     Werke     Akt,     Ges.      Eleotrically    operated    motor 

^ehicl6S.     (8/ 7/ 19 J  .  ,    , 

150  257  Bosch  Akt,  Ges.  R,     Reversing  the  direction  of  rotation  of  direct 

current   dynamo    electric   machines.     (16/8/19.) 
150  284  Jassaud,      J.      Trolley-wheels     for     overhead     electric      traction. 

(21/8/19.) 
152  012  Colebrook.  W,    Electric  water  heater,     (7/10/19.) 

152  625  Aktiebolaget     Crytooraph.       Production     of     cipher     documents 

especially    adapted   for   telegraphic   despatch.     (10/10/19.) 

153  258  Brewster-Goldsmith  Corporation  Incorporated.    Sparking  plugs 

(9/6/19.)     (Divided    Application    on    144  632.) 
153  602  Akt.     Ges.     Kummler    &     Matter,       Process     of     manufacturing 

electrical  resistance  material.     (10/11/19.) 
153  865  Boscn  Akt-Ges.  R.    Battery  ignition  timing  devices  for  internal 

combustion  engine.     (13/11/19.) 

156  581  Sharpeneurg,   E.     Electrical  cable  sockets  or  lugs.     (2/1/20.) 

157  871  Chile     Exploration     Co.      Electrodes     for     use     in     electrolysis, 

(21/1/20.) 
159 132  Taft    PiE.iCE    MamJfacturing    Co,     Magnetic    chucks.     (5/11/14.) 

(Didded  .\pplicat;on  on  140  075.) 
167  507  Beavan,    A.    M.    E.      Means    for    hsatins    rooms    and    the    like 

electrically.     (9/11/20.) 
167  520  BuLTEMiXX.    A.    F.    E.      Electric    insulators    of    the    built    up    or 

compound   type.     (2/3/20.) 
167  522  British   L.    M.    Ericsson   Manufacturing   Co.,    Ltd.,   &    Crowe, 

W.    M.     Electrical  indicators,     (1/4/20.) 
167  52S  SoDE-;,  J.   K.     Electric  table  heaters.     (9/4/20.) 
167  537  Imbery,    a.     Electric    resistance    furnaces.     (30/4/20.) 
167  539  Nolan,   J,     Electric  emmersion  heaters.     (30/4/20.) 
167  542  Stamm,    M..    Tucker,    H.,    &    Platz,    M.    J.      Air-cooled    electric 

motors.     (4/5/20.) 
167  543  Hall,  J.     Ren-ote  control  circuit  breakers  and  the  like.     (4/5/20.) 
167  545  British  Thomson-Hojston  Co.,  Ltd.,  &  Ralph,   G.   J.    Electric 

furnaces.     (5/5/20.) 
167  549  Cunningham.  E.     Electric  switches.     (7/2/20.) 
167  552  Marshall,  \V,  R.     Sparking  plugs,     (6/5/20,) 
107  558  Gordelier,     F.     H,      Means     for     amplifying    the   sounds   of   the 

receivers  of  telephonic  or  like  instruments.     (7/5/20.)     (Cognate 

Application  13  587/20.) 
167  600  British     Thomson-Houston     Co.,     Ltd.     (General   Electric    Co.). 

Systems  of  electric  ship  propulsion.     (7/5/20.) 
167  561  British    Thomson-Houston     Co..     Ltd.    (General    Electric    Co.). 

Electi-ic   discharge  devices.     (7/5/20.) 
167  507  British     Thomson-Houston     Co.,     Ltd.     (General    Electric    Co.). 

High  frequency  electric  signalling  systems.     (8/5/20.) 
167  5(!8  PoucHAiN,     A. 

(8/5/20.) 
167  577  PoucHAiN,     A. 

(10/5/20.) 
167  584  Macrorie.  A.  K.,  &  Sheareng,  G      Thermionic  valve  transmitting 

circuits    for   wireless   telegraphy   and   telephony.     (11/5/20.) 
167  593  Scholfield,    H.     Means    for    connecting    the    ends    of    electric    or 

other  cables  or  the  like.     (14/5/20.) 
167  606  British     Thomson-Houston     Co.,     Ltd.     (General    Electric    Co  ) 

Electric   lighting   installations.     (18/6/20.) 
167  608  Bean,     W.      Means     for     applying    electricity     to     the     soil     for 

agricultural    purposes.     (19/5/20.) 
167  615  Leitnee,  H.,  Wood.  G.  E.,  &  Gree^jwood  &  Batley,  Ltd.     Electric 

accumulators   or   secondary   batteries.     (2C/5/20.) 
167  027  Nicholson,     E.     G.      Fuses     for    protecting     electrically     heated 

utensils  from  overheating.     (27/5/20,) 
167  033  Leake,     R.     C.      Electric    relays    suitable    for    railway    .-  ign.illin,' 

systems.     (1/6/20.) 
167  702  ASHDOWN,    H.     Variable    hot    and    cold    radial    direction    electric 

air  diffuser.     (5/10/20.) 

167  713  TURNOCK,  G,     Fuses  for  electi-ic  circuits,     (1/12/20.) 

168  213  RoMAGNOLi,    C.      Means    for    fixing    conducting    wires    to    their 

insulators.     (30/6/20.) 

16S  238  British  Thomso.v-Houston  Co,,  Ltd.  (General  Electric  Co.). 
Electric  resistance  devices.     (11/8/20.) 

168  249  BURNHAM,  W.  W.  System  of  winding  multi-layer  electric  coils 
for  use  as  inductances  for  wireless  radio- telegraphy,  radio-tele- 
phony, and  the  Ike.     (1/9/20.) 

168  253  Electric  Control  Ltd..  &  Fisher,  J,  J,  Electi-ic  controllers  and 
operating  mecJianism  therefor.     (10/9/20.) 

168  263  Stroud,  E.  Electric  light  fittings.  (12/10/20.)  (Cognate  AddU- 
cation  30  305/20.) 

168  336  RiES,  K,  P.     Dynamo-electric  machines  and  magnetos.     (27/2/20) 

168  337  Hastings,  R.  C.  M.     Party-line  telephone  systems,     (1/3/20) 

168  3.38  Hastings,  K,  C.  M.     Party-line  telephone  .systems.     (1/3/20) 

168  339  Shottee,   G,    F,,   &   Hill,    E,    W.     Alternating   current   electrical 

instruments.     (3/3;  20.) 

169  083  British  L.  L,  Ericsson  Mfg.  Co.,  Ltd.,  Hayes,  H.  H.,  &  Godfrey 

A.   A.     Electric  lamp  holders.     (18/3/20.) 

APPLICATIONS   FOB  PATENTS 
August  5,  1921. 
20  761  C.   L.   I.    Mfg.   Co.     Switches. 
20  800  Wall,     Wireless   signalling.   &c. 

20  813  Bosch  (R.)  Akt.  Ges.     Magnetos.     (23/8/20.  Germany.) 
20  835  ToLSON.     Screw  grip  tongues  for  lampholders. 
20  836  ToLsoN.     Electric  shade   breakage  preventer. 
20  841  Robinson.     Directional  wireless  apparatus. 
20  855  Redmo.td.     Electric  light  device. 
20  861  Akt.   Ges.   Brown,  Boveri  et  Cie.     Oil-cooled  transfoiraer  boxes. 

(5/S/20.) 
20  868  B.   T.-H.   Co.    (G.   E.   Co.).     Wireless  systems. 
20  878  Baynham.     Electro-magnetic  gearing, 

August  6,  1921 
20  922  Fanghaenel.     Current  limiting  devices, 
20  925  Harrison.     Electric   heating. 
20  927  Thrupp.     Electric  resistance  furnaces. 
20  928  Beaver  &  Claremont.     Glands  for  joint  boxes. 
20  930  Relay    Automatic    Telephone    Co.     Electric    switching   devices    for 

telephone.  &c,.  plants,     (8/9/20.   Sweden.) 
20  935  G,  E.  C,  &  Castle.     Electric  testing  and  measuring  insti-uments 
20  942  B.  T.-H.  Co.  (G.  E.  Co,).     Wireless  systems. 
20  943  Baron   (Aldendorffi,     Telephon  ■  systems. 
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20  957  Taylor.    Arranee-'nent  of  transfoimers  and  cables  on  transmission 

systems. 
'    1":   Uasses.     Contact  device  for  telegraph  transmitters 
S  soN-NiBBO.     Cable  connectors. 
S.  HATT.SEi,     Inc.indescciit  Uimp.-. 
;  ■•!  Kailiso,  Owen  &  Quasce.    Watertight  connections  between  cables 
iind  junction  boxes,  &c. 
_>0  996  ilcHAUHY.     Electric  magnetic  power  transmission  for  automobiles, 

d:c. 
■21  002  Mauley.    Holders  lor  incandescent  lamps. 

21  lilo  Radio   Commu.vicatiov   Co.   &  Scott  TAOcAnT.    Wireless  receiving 

bv.-tems,  &c. 

21  017  XlETRopoLiTAiN-ViCKEas  ELECTRIC  Co.  Circuit  breakers.  (18/10/20, 
C.S.). 

21  023  B.  T.-H.  Co.  (G.  E.  Co.).    Friction  rolls. 

21  025  Alka.-j.     Electric    switches.     124/3/21,    France). 

21  02G  B.  T.-H.  Co.  (G.  E.  Co.).  Recording  apparatus  for  current 
impulses. 

21  040  SiEMESS-ScBUCKERTWEBKE.  Apparatus  for  regulating  asynchronous 
machines  having  commutator  secondary  macninc.  (7/8/20, 
Germany). 

21  052  Ma.nci;.-!.     Application  of  natural  ambient  or  artificial  magnetisms 

in  combination  with  ambient  or  artificial  electric  energy. 

Aug.   9. 

21 062  Magrath.     Magnetos. 

21  105  Hecht.     Directional  wireless  apparatus. 

21  los  &  21  109  Weob.     Electric  indicators. 

21  111  Trotted,     Valve  for  condenser. 

21  111  CoswA,-  &  Thursfield.     Link  boxes  for  electric  mains. 

21  120  Igrasic  Electric  Co.  (Cutler-Hammer  Manufacturing  Co.).  Ther- 
mally controlled  circuit  interrupters. 

21  138  B.  T.-H.   Co.  &  Cli.vkei      Variable  inductances. 

21  140  B.  T.-H.   Co..   •^ARMEa.  <t  Hastings.    Control  of  motors. 

21  lf>3  Chamberlai.n'.     Electric  colour  changing  signs. 

21  167  Langdo.v-Davies   &   Soames.     Cores   for   transformers,   motors,   &c. 

21  169  BiKARD.     High  fiequency  self-induction  coils.     (10/8/20,  Belgium). 
Aug.   10. 

21  251  Western  Electric  Go.     Telephone  exchange  systems. 

21  280  Agate  &  Hill.     Mems  for  regulating  strength  of  electric  currents. 

21  283  Ever-Ready  Co.   (Gt.  Britai.v)  &  Joh.nson.     Electric  torches,  &c., 
Aug.  11. 

21  305  Mackellow.  Starting  crank  for  engines  fitted  with  fly-wheel 
magneto  systems. 

21  312  Wingrove  &  Rogers.     Switches  for  electric  vehicles. 

21  332  Wight.     Transmitting  and  recording  picture  impressions  by  cable. 

21  333  TiNGEY.     Induction  coils  for  currents  at   radio  frequency. 

21  335  Welles  &  Yocng.     Incandescent  lamps. 

21338  Krcpp  (F.)  Akt.  Ges.  Metallic  articles  having  electrically  insu- 
lating and  mechanically   adhesive  coating.     (3/9/20,   Germany). 

21  342  Stacey.     Electric  machines  for  producing  oxides  of  nitrogen. 

21  346  Telephone  Mastjfacturi.ng  Co.  (1920)  &  Murray.  Mine  rescue,  &c., 
telephone  apparatus. 

21 347  iGRASic  Electric  Co.  (Cutlei-Hanr.mer  Manufacturing  Co.). 
Motor  controllers. 

21  355  Payne.     Hydro-electric   generating   plant. 

21  357  Hastings.     Party-line  telephone  systems. 

21 .359  MniRHEAD  &  Co.  &  Heartley.     Automatic  telegraph  transmitters. 

21  365  SiEMENsScHrcKESTWERKE.  Apparatus  for  condensing  mercury 
vapour  in  mercury  vapour  rectifiers.     (19/8/20,   Germany). 

21  371  G.  E.  Co.  &  GOUCHE3.     Drawn  wire  filaments. 
Aus.  12. 

21  400  BiBBY  &  Hocchton.  Electrical  gear  for  operating  theatre  curtains, 
(tc 

21  419  Gill.     Winding.  <S:c.,  cuts  for  electric  machinery. 

21  438  Das.  Electric  emergency  lighting  installation.  (28/10/20,  Hol- 
land). 

21  473  B    T.-H.   Co.    (G.   E.  Co.).     Wireless  signalling,  systems. 

21  474  &  21  475  B.  T.-H.  Co..  Farmer.  &  Hastings.     Control  of  motors. 

21  478  MiDGLEv.     Electric  engine  starter. 

21  495  Electromechanical  Brake  Co.  <fc  Pattison.     Electric  controllers. 
Aug.   13. 

21  499  Hechtley.     Telegraphy. 

21  504  Davis.     Quick  make  and  break  switches 

21  549  NoBBS.     Electiically  operated  polishing,  grinding,  &c.,  apparatus. 

21  561  Henley's  Telegraph  Works  Co.  &  Nichols.  Casing  for  cut-outs, 
&c. 

21  562  Henley's  Telegraph  Works  Co.  &  Rosling.  Means  for  connecting 
meters  wifn  supply  mains. 

21  574  Granet.     White  electrical  imulating  plastic  mass. 
August  1.5. 

21  582  Hall.     Electric  light  fitting.  . 

21  595  CoxON  &  SoULSBY.     Shade-carrier.^  for  electric  lamp-holders. 

21  600  Holland.     Clips  or  brackets  for  holding  accumulator  boxes,  &c. 

21  612  RoBi.vsoN  &  Stencel.     Electric  floor  polishing  and  waxing  machine. 

21  624  MetropolItan-Vickers  Electrical  Co.  &  Kcyser  &  Tottnend. 
Electric  machines. 

August  16. 

21 6S0  Cable   Accessories   Co.    Electric   lamp    brackets    or   supports. 

21  681  Crabthee.     Plug  and  socket  connections,  &c. 

21  6S2  Crabtree.     Switches. 

21  725  Marriott.     Electric  radiators. 

21  742  British  Power  Railway  Signal  Co.  &  Cox.  Connection  of  con- 
ductors to  rails. 

21  749  g    T.-H.  Co.   (G.  E.  Co.).     Fluorescent  screens. 

21  755  Evershed  &  Vicnoles  &  Needham.     Electric  revolution  counters. 

21  75(  Henson.     Electric  moving  figure. 

^\  11'  Higgs.     Means  for  increasing  sound  transmitted  by  telephones.  &c. 

21  "9  Somerfeld.     Safety  fuses  for  ininters'  electric  lamps.  <4c. 

21  786  Creed  d:  Co.     Electric  transmitters  for  automatic  telegraphy. 

August  17. 
21  798  Efandam    Co.    &   Eaton   &   Williams.    Electric   lanterns    for   sig- 
nalling. Sic. 
2!  ^\i.  5*Y,"'™  Apparatus  for  testing  magnetos,  insulated  plugs.  &c. 
21  819  B.  S.  T.  Electric  Fittings  Co.  &  Thompso.n,  Barnett,  &  Saunders. 

Electric   lamp-holders. 
21846  Eastern  Telegraph  Co.  &  Gaye.     Amplification  and/or  shaping  of 
impul.-Jes  in  teleL'raphy. 
Hastings.     Selective  telephone  systems. 
Hastings.     Teleohone  sy.^tems. 

Dyson  &   Co..   Enfield    (1919)   &   Wbitwobth.     Telephone   mouth- 
j>ieccs.  &c. 

Nishikawa.     Carbon  lamp  filament.     (12/9/20,  Japan.) 
Eastern  TELEcrAPii  Co.  &  Gave.     Electric  lelegrapliy. 
Cohen  &  Firth.     Electric  connections  between  conductors. 
lU-ET.     Electric    clutch    coupling    for    dental    technics.     (20/11/20. 

BclKium.) 
Lodge.    Fume   Co.    (International    Precipitation    Co.).       Electrical 
precipitation. 


21  847 
21  848 
21  853 

21  S5S 
21  857 
21  M59 


August  18. 
21  893  Mordey.  Electro-magnetic  motors. 
21  897  Bairstowe.     Small  motors. 

21  933  Kawarada  &  Yamamoto.     Motors.     (7  12  20,  Japan.) 
21  935  KiNGSMiLL  Elect:iical  Co.   &  Damey.     Cut-outs. 
21  974  Bowley.     Telephones,  phonographs.  &c. 
21  954  Ayres.     Windings  for  electric  machines. 

August   19. 

21  986  Webb.     Dimming  electric  lamps  of  automobiles. 

22  000  Westwood.     Mounting  electrical  apparatus  on  cycles. 
22  001  Westwood.    Switche.-s. 

22  005  Hewitt.     Apparatus  for  converting  acetylene  and  other  lamps  for 

use  a*  electric  lamps. 
22  021  Holophane,  Ltd.,  ds  Stroud.     Electric  light  fittings. 
22  026  Wade  (Concordia  Elektrizitats  Akt.  Ges.).     Miners'  electric  lamps. 
22  032  B.  de  V.  Motor  Co.  &  Coleman.    Magnetos. 
22  035  Clarke.     Connections  for  cable  conduits. 
22  040  BooLEY.     Instruments  for  producingg  interrupted  electric   current 

of  controlled  frequency. 
22  070  B.  'I.-H.  Co.  (G.  E.  Co.).     Measuring  high  voltages. 
22  074  Chilian   Electric   Tramway   &   Light   Co.    (Bowen).       Automatic 

trolley  retrievers  for  tramcars. 
22  076  Goldfarb,  Barringtox,  &  Bolton.    Electric  fittings. 

XUEUst  20. 
22  084  Irwin  d:  Rushton.     Automatic  excitation  regulators. 
22  147  G.  E.  Co.  &.  Trippe.     Supports  for  electrodes  in  ionic  tubes. 

22 148  Metropolitan-Vickers     Electrical     Co.     &     Cheetham.      Electric 

meters. 

22 149  Metropolitan-Vickers    Electrical    Co.    Electric    protective    relay 

apparatus. 
22  151  Neale.     Suspension  of  electric  lamps.  &c. 
August  22. 

22  195  Maiden.     Electric  heaters. 

22  204  Hoffman.     Dynamos  for  cycles. 

22  217  De     Roeper,     Bantow     &     Mulder.      Mounting    telephone    instiu- 
ments.     (29/12/20.  Holland.) 

22  218  De    Roeper,    Bantow    &    Mulder.        Mounting    telephone    instru- 
ments.    (1/6/21,  Holland.) 

22  222  Gell.     Submarine  cables. 

22  244  B.    T.-H.    Co.   &   FitzGerald.     Protective  devices  for  electric   dis- 
tribution systems. 

22  245  B.  T.-H.  Co.  &  FitzGerald.     Differential  electric  apparatus. 

22  273  Peterson.     Systems    for    wireless    transmission    of'   pictures,    &c. 
(9/9/20,  Norway.) 

22  286  Verner.     Covering      aluminium      with      electrolytic      deposit      of 
nickel,  &c. 

August  23. 

22  299  Welch.     Heater  for  electric  kettles. 

22  317  Judge.     Commutator  rotating'disc  and  terminal  for  ignition  sets. 

22  324  Markham.     Electric  rubbing,   cleaning,  and  flatting  machines. 

22  332  Beail.     Electric  converters  for  use  with  diaim  alann  clocks. 

22  335  Diekl   &  Fairweather.     Electric   cord   holder. 

22  345  Metropolitan-Vickers      Electrical     Co.     Speed-regulator  systems. 
(11/9/20,  U.S.) 

22  355  Togami.     Electric  distributing  systems. 

22  361  Electric  Outlet  Co.     Electrical  connecting  and  supporting  devices. 
(9/4/20,  U.S.)  ,        .     , 

22  378  SiEMENS-ScHUCKERTWERKE.       Bumers     for     electrical     yarn-gassing 
machines.     (18/12/20.  Germany.) 

22  380  G.  E.  Co.  &  Gossling.     Electron  discharge  devices. 

22  381  G.  E.   Co.  &  Gossling.     Manufacture  of  tungsten. 

22  389  EUTHERFOKD.     Telephone  receiver  rest  or  holder. 
August  24. 

22  421  Wilkinson.     Electric  circuit  breakers. 

22  423  MosER.     Means  of  supporting  shade  holders  of  electric  lamps. 

22  4-24  Gath.     Electric  machines. 

22  447  Ide   He    Painter.     Electric    switches.  ■ 

22  470  Haefelev   (E.)   et  Cie  Akt.  Ges.     Transfoimers  for  high   voltages. 
(4/3/21,   Switzerland.) 

22  482  RoBiNET  DE  LA  PicnARDAis.     Simultaneous  assembling  and  insulat- 
ing of  parts  of  electric  outfits.     (25/8/20,  France.) 

22  499  Akt.    Ges.    Brown,    Boveri    et   Cie.     High    voltage    switch    plant. 
(15/4/21,    Switzeriand.) 

22  500  Kingsmill  Art  Metal  Electric  Co.  &  Damey.     Switches. 

22  521  B.  T.-H.  Co.   (G.  E.  Co.).     Thei-mostatic  controlling  devices. 

August  25. 
,22  539  Garratt.     Electric  heaters  or  stoves. 

22  546  Whitlock.     Shade  supporting  device  for  electric  lamps. 

22  659  ElSLER.     Electric  burglar  alarm  circuits. 

22  584  Automatic     Telephone    Mfg.     Co.     Telephone     systems.      (3,9/20, 
U.S.) 

22  585  B.  T.-H.  Co.  (G.  E.  Co.).     Electrodes. 

22  591  Railing  &  Saunders.     Electric  light  fitting  for  ships'  berths.  &c. 

22  602  Damey.     Switches.  &c. 

22  608  Felten  &  Guilleaume   Carlswerk  A.    G.     Self-induction  coil  pair 
for  loading  telephone  lines.     (17/1/21,  Germany.) 

22  611  Standard  Time  Co.  &  Webber.     Switches  for  charging  batteries.  &c. 

22  614  G.  E.  Co.  (Patent  Treuhaud  ges.  fur  Elek.  Gliiklampen).     Appara- 
tus for  transforming  crystal  structures  of  wires,  filaments,  <fcc. 
August  26. 

22  640  NoBBS.     Electric  motor  attachment  for  bath  chairs,  &c. 

22  644  Veritys  dc  Pipkin.     Electric  regulators,  resistance  switches,  dec. 

22657  Thompson   (Splitdorf  Electrical  Co.).     Magneto-electric  generators. 

22  684  Siemens  Bros.  &.  Co.  dt  Le  Marechal.     Thermionic  valves. 

22  704  Jennings.     Portable  electric  lamp. 

22  716  B.    T.-H.    Co     &.    Taylor.     Cooling    and    ventilating    systems    for 
electric  macnines. 

22  717  B.  T.-H.  Co.  (G.  E.  Co.).     Motoi-s. 

22  722  Berry.     Electric  and  gas  fires. 

22  724  Davis.     CiJling  devices  operated  by  wireless  signals. 

22  726  Collins.     Dynamos,  d:c. 

August  27. 

22  735  Constantinesco.     Driving   of  electric  generators   by   internal   com- 
bustion engines. 

22  758  NoRWEST  Electrical  Mfg.  Co.  &.  MacDowall.     Switch  fuses. 

22  786  Sandeman.     Multiplex   telephony. 

22  798  Naamlooze  Vennootschap  Philips'  Glczilampen  Fabricken.    Incan- 
descent lamps.     (2/9/'20.  Holland.) 

22  800BIJUR.     Electric  machines.     (8/11/19,  U.S.)  

Tht  Editorial,  Advertisement  and  Publishing  Offices  of  "  Thi 
Electbician  "  are  at  8,  Bouverie  Street,  London,  B.C.  4.  Tele- 
grams:  Benbroctic,  Fleet,  London.     Telephone:  City  9852  (6  /ine«). 

The  subscription  to  "  The  Electbician  "  is  £2  12  0  per  annum 
in  the  United  Kingdom,  and  £2  14  0  per  annum  .Aliroad.  Advertise- 
ment Rates  can  he  obtained  on  application  to  the  Manager.  Adver- 
tisement copy  and  blocks  should  be  received  on  the  Friday  preceding 
date  of  publication. 
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QUALITY  MUST  COME  FIRST 
AND  PRICE  SECOND. 


IN  BUYING 


BRITISH     UNION 

Drawn  Wire  Metal  Filament 

LAMPS 

YOU  GET  THE  ADVANTAGE   ^^ 
OF  BOTH. 


BRITISH    INSULATED    &    HELSBY    CABLES,    LTD., 

Head  Office  :    PRESCOT,  Lancashire. 

Lamp   Dept   :     HUYTON     QUARRY,    Near    LIVERPOOL 


'}iii\'-: 


THE  WESTMINSTER  TRANSFORMER. 

A  Transformer  of  High  Efficiency 
(specially  low  iron  losses),  con- 
servatively rated  and  thoroughly 
reliable. 


^     csl 

MADE     IN     ALL    SIZES 
FROM  IkVA  UPWARDS. 

PROMPT  DELIVERY 
CAN     BE    GIVEN. 


Three  Phased    Oil-Cooled,    4,OO0kVA    10,000/3,000  V' 


SOLE    AGENTS 


J.  G.  STATTER  &  CO. 

QUEEN    ANN  S    CHAMBERS  WESTMINSTER,    LONDON,    S.W.  1. 


Telephone    No.:      VICTdKIA    GIUG. 


TELE<iKAMs:     SWnVHONrA    ('PHONE)    LONDON. 
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Coventry  Gauge 
and  Tool  Co.'s 
Screw     Gauges. 

THE  need  for  accurate  and  reliable  gauges  in  practically 
ever)'  kind  of  engineering  works  is  well  known  to 
all  production  engineers.  In  repetition  or  mass 
production  work  gauges  are  essential,  and  constitute  one  of 
the  most  important  means  of  obtaining  successful  results. 
In  the  works  of  the  Coventry  Gauge  and  Tool  Company  a 
special  department  is  devoted  e.xclusively  to  the  manu- 
facture of  hariiened  screws  gauges.  Here  during  the  last 
few  years  many  thousands  of  these  articles  have  been  made 
to  the  exacting  limits  of  the  National  Physical  Laboratory. 
The  gauges  are  made  in  such  large  quamiiies  that  it  is 
possible  to  offer  them  at  prices  much  lower  than  the  cost  of 
user's  own  product  of  equal  accuracy. 

The  adjacent  list  shows  the  sizes  which  can  be  delivered 
from  stock. 

SCREW  PLUG  AND  RING  GAUGES  IN  STOCK : 

B.A.  Siz;  0-8,  Wnil.   Si'd.  J"  lo   I}',   B.S.F.  }"  lo    r',  Biit.  Si'd.  Pipe  J"  to  I" 
SOLE    AGENTS: 

ALFRED  HERBERT  LTD. 

COVENTRY. 


OF  PECULIAR  INTEREST' 

—P.O.  Electrical  Engineers'  Journal. 


Automatic 
Telephone  Systems 

By  WILLIAM  ALfKEN. 


Volume  I,  26/-  post  free. 


BENN     BROTHERS    LIMITED, 

8     BOUVERIE    STREET.     E.G.  4. 


Just  Published* 

Common  Battery 
Telephony  Simplified 

(FOURTH    EDITION) 
By  WALTER  ATKiNS 

9/3   Post    I'ree. 


BENN         BROTHERS,        LLMITED, 
8,  BouvERiE  Street,  London,  E.G. 4 
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ANIC  CONTROL 


AUTOMATIC   CONTROL   PANELS 

.     .     FOR     .     . 

ALTERNATING  AND  DIRECT  CURRENT   MOTORS. 

For  the  comio!  of  unloading,  hoisting  and  rehandling  macliinery,  "  Igranic "  control 
apparatus  has  a  specially  high  reputation.  "Igranic"  engineers  are  at  your  disposal  in 
connection  with  the  solving  of  any  control  problems  either  for  Alternating  or  Direct 
Current   Systems. 

TYPE  M.  &    R.   MAGNETIC   SHOE   BRAKES 

"  Igranic  "  "  IM  "  type  magnetic  brakes,  for  Direct  Current,  economise  space  and  are  very 
simple  in  their  construction.  No  superfluous  parts.  Simple  and  easy  to  adjust;  give 
equal  braking  torque  in  either  direction  of  rotation.  (.Made  in  sizes  up  to  300  H.P.) 
Type  "  RS  "  motor  operated  brakes,  for  Alternating  Current,  apply  the  braking  without 
shock.  Have  no  destructive  hammer  blow.  Air  gap  remains  constant  and  frequent 
adjustment  is  unnecessary.     (Made  in  sizes  up  to  250  H.P.). 

MAGNETIC   CLUTCHES 

The  ••  Igranic  "  magnetic  clutch  is  of  the  direct  magnet  action.  Of  simple  and  compact 
structure  with  no  toggles,  levers,  etc.,  to  wear  or  get  out  of  order.  It  is  necessary  onlv  to 
close  or  open  a  switch  in  order  to  engage  or  disengage  the  clutch.  Smooth  acceleration 
of  the  load  by  an  "  Igranic  "  magnetic  clutch  is  automatic  and  entirely  independent  of  the 
operator.  These  clutches  are  specially  suitable  for  use  with  large  synchronous  motors. 
The  motors  can  be  started  without  load,  brought  to  synchronous  speed,  and  then  con- 
ne>.ted  by  just  switching  on  liie  magnetic  clutch. 

CIRCULAR    AND    RECTANGULAR 
LIFTING    MAGNETS 

In  hundreds  of  industrial  works,  steel  mills,  iron  foundries,  machinery  factories,  railwav 
and  ship  \-ards,  indeed,  wherever  iron  and  steel  are  handled,  "  Igranic  "  lifting  magnets, 
both  the  circular  and  rectangular  type,  are  working  satisfactorily,  reducing  handling  costs 
and  speeding  up  production  by  the  quick  handling  of  such 'things  as  pig  iron,  scrap, 
castings,  billets,  tulies.  rails,  plates,  and  all  sorts  of  magnetic  material. 

DRUM    CONTROLLERS 

.     .     FOR     .     . 

ALTERNATING  AND   DIRECT  CURRENT  MOTORS. 

For  crane,  mill  and  similar  service.  "Igranic  "  drum  controllers  for  alternating  current  and 
direct  current  are  all  designed  to  be  of  the  same  construction,  therefore,  fully  interchan"-e- 
able.  These  drum  controllers  have  four  conspicuous  merits — accessibility  :  interchan"-e- 
ability  of^  parts — two  methods  of  operation  (rotary  or  straight  line  movement)  alid 
''Igranic"  workmanship. 

iGRamc 

ELECTRIC   CO.   L™ 

147,  Queen  Victoria  Street,  London. 


Works:    ELSTOW   ROAD,   BEDFORD. 


TGRMIC 

i  ELECTRIC 


Branches : 


GLASGOW  :  .•(),  Wellington  Street. 
BRADFORD:  18,  Woodview  Terrace, 

Manningbain. 
MELBOURNE:  1M/;0I,  Bourke  Street. 
JOHANNbSBURG:    Brown's  Kuildingrs, 

Loveday  Street,  P.O.  Box  15.50. 


MANCHESTER:  30,  Cross  Street. 
BIRMINGHAM:  73  &  74.  Exchange  Bldgs. 
CARDIFF.  Western  Mail  Chambers. 
SYDNEY:    ll.i,  Clarence  Street. 
DURBA  N  :  Mutual  Buildings,  Smih  Street, 
P  O.  B.x  :;.'.J. 


IGRANIC 

1         KLECTRIC 
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FIFTH    EDITION. 


Student's  Guide  to 
Submarine  Cable  Testing 


By  FISHER  &  DARBY. 


10/3  post  free. 


BENN    BROTHERS,    LIMITED, 
8.  Bouverie  Street,  E.G. 4. 


^::::'iiUj[iiiiiiimiiiiiiiiimTiiiiiimTniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiii!i 


A  BOOK  OF  THE  DAY 


Electric  Welding 

By   H.    S.    MARQUAND. 


13  3   post   free. 


I    BENN    BROTHERS,   LIMITED,     | 
I  8,    Bouverie    Street,    E.G. 4.  I 

^miiinniiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiK'iiiiiiiiiiiiiiii; 


A  GREAT  WORK 


=    :l 


The  Theory  of  the 
Submarine  Telegraph 
and    Telephone  Cable 

Bv  H.  W.  MALCOLM. 


23/-  post  free. 


BENN    BROTHERS,    LIMITED, 
8,  Bouverie   Street,    E.C.4 


ELECTRICAL  PLANT    I 
IN    GASWORKS.       11 


Electricity  is  being  increasingly  used  as  a  j| 

source    of    power  for  operating   gasworks  :: 

plant,  and  the  most  up-to-date  information  ♦: 

on  this  subject  is  to  be  found   in   the  new  •: 

edition  of  ;: 


Modern  Gasworks  Practice 


by  Alwyne  Meade,  which  has  just  been 
published.  The  following  is  a  brief  synopsis 
of  the  section  dealing  with  this  subject : — 

(jenera/ing  Plant — The  Dynamo — Size  of  the 
Installation  —  The  Motor  —  Enclosed  Motors 
—  Switches  and  Accessories  ■ —  Cables  and 
Wiring —  Constructional  Points  —  Precautions 
against  Breakdoivn  —  Causes  of  Failure  — 
Usfjul  Memoranda. 


»      II 


«  Second  Edition,  Greatly  Enlarged.  876  pp.  with  500  Illustrations.  « 

::  55  -  net.  Postage  13  extra.  ♦• 

i  i 

%  BENN  BROTHERS  LTD.  | 

H      8.  BOUVERIE  STREET.  LONDON.  E.C.4.  !• 

if  ^ 
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THE   LAMPS  WITH   THE    INDEMNITY, 

BRANCHES  .— 

MANCHESTER.  BRISTOL.  NEWCASTLE-ON-TYNE 

LIVERPOOL.  WOLVERHAMPTON. 

BIRMINGHAM.  LEEDS.  HULL 


DUTCH  is  HALF-WATTS 


Argon 
filled 


Sole  Agents  in  England  &  Wa'es  lor 

THE    (2^    LAMPS 

MotorLamps         SUNLITE    LAMPS        "/f-w^"^ 

otrip   Lights  _,_^_,^^_        _  T      A  1\  /ir~»0  IVletal   rilament 

Carbon   Lamps  OF  tlj^lr\Li         LiAlVll    O  Train  and   Tram    Lighting. 

THE  B.T.T.  ELECTRIC  LAMP  & 
ACCESSORIES  CO. 

5/10,    Rangoon  Street,    Crutched  Friars,  LONDON,    E.G.  3 

Telephone  (two  Imes)  :      Avenue  8768.    8769.  TeK  grams  :      Duchav.vae,    Aid.    London 

IMPORTANT    ANNOUNCEMENT. 

The   decision   ot   the   House   of   Lords    in    the   imoortant    action    by   the    British    Thomson-Houston    Company, 

Limited,    the    manufacturers    of    the    MAZDA    Lamp,     against     the     Corona     Lamp     Works,     Limited,     for 

infringement    of    the    Bri  ish    Thomson  Houston    Company's    Letters    Patent    No.    10918  13    which     covers 

the    well-known    gav  filled    electric    incandescent    lamp    (more   popularly   known    as   the   half-watt    type    lamp) 

was  given  on  Monday  last  in  favour  of  the  Paten*. 

Mr.  Justice  Sargant,   who  tried    the   case   in    the    first   instance,    decided   against   the  Patent,    and   the    Court 

of  Appeal  supported  his  decision. 

The    effect   of   the    present    final   decision    is  to   n  verse    the  decisions  of  the   lower  Couris  and  (o  establish 

the    Patent   in    favour   of   the   Patentees.  The    Patent    was    held    to    cover    an    invention    in    incandescent 

electric  lamp  manufacture  of  a  high  order  of  merit  and  of  the  greatest  practical  utility. 

It    is    with    great    pleasure    that    we    announce    an     arrangement    we     have     made     with    the 
STELLA  LAMP  WORKS,  LIMITED,  HARLESDEN,  LONDON,  N.W. 

fcr    that    firm    in    future    to    supply    CONDOR    Ha'f    Watt    and    Argon    filled    Lamps. 


•^ONDOR  lamps  are  still  bzing  sold  OPENLY  and  STRAIGHTFORWARDLY  and  our  INDEMNITY  is  STILL  GOOD.    Our 
FRIENDS  can  rely  on  us  ii\  spite  of  any  statements  to  the  contrary  made  by  INTERESTED  PERSONS  with  doubtful  motives. 

JSot  one  oiihr  placed   trith   us  for   Half   Wittt    Lamps  lias  been   cancelled. 

NOTICE. — Legal   action   will   be    taken    against    any    person    or    persons    represent'ng 
themselves    to    be    directly    or    indirectly    importing    CONDOR    LAMPS. 

We  hold  the  largest  stocks  of  any  lamp  manufactory  in  the  United  Kingdom 

See  aho   AiJvurtisement  in   the  "Electrical  Review." 
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MICANITE  ^INSULATORS 

If  ||V#^  EMPIRE  WORKS.  ■  ^W 

WALTHAMSTOW.       LONDON.  E.  17. 

Illlufl  ■ f^aw    Mica,    in    original   cases   as   imported.     Mica    Splittings,    Mica  Washers,   Mica   Segments,  cut  and  gauged 

Canadian  Amber  Mica  for  Tramway  Motors.     Clear  Mica  for  Magneto  Condensers,  Stoves.     Ground  Mica,  etc. 

lYIIu  ANI  I  C  I The  standard  built-up  MICA  INSULATION.     Moulding  Micanite,  Commutator  Micanite,  Flexible 

Micanite,  Micanite  Paper,   Micanite  Cloth,  iMicanite  Silk.  Micanite  Tape,  Heat- Resisting  Micanite  Plate, 

-Micafolium,  Micanite  Tubes,  and  Micanite  Commutator  Rings,  in  all  shapes  and  sizes. 

■  AaULIN    I A    Manufactured    Product    of    Paper   and    Synthetic    Resin.      The    Ideal    High-Tension    Insulation  for  o.l 

immersion.  Transformer   Cylinders,  Sheets,  Tubes,  Bobbins.     Condenser-type    Insulators,    Terminals,    etc. 

for  High-Tension  operation. 

EIVIPIRE  OILED  INSULATINC  MATERIALS  (Yellow  or  Black) ;—High-Grade oHed insulating 

Cloth,    P.3pt-r,    Lmcn,  Canvas.  Silk  and    Tapes   (straight  cut  or  bias). 

LEATHEROID,    PRESSPAHN,    VULCANISED    HARP    FIBRE 

SHEETS,    RED    ROPE    PAPER,    SHELLAC    VARNISH, 

ADHESIVE    RUBBER    TAPE. 


TC 


Telegrams:— "MYTl LITE,    PHONE,   LOiNUON  ' 


:— WALTHAMSTOW  7S8,  739  and   9J2. 


THE    "ELECTRICIAN"    liNDEX    TO    ADVERTISERS. 


A.  C.  E.  C.  (At€li>T8  de  Constructions, 

Electriques  de  Charleroil  — 

A.  G.  E.  Electric  Motors,  Ltd — 

Allen  West  &  Co..  Ltd .xxsix 

Anchor  C.ib'.e  Crf.Ltd — 

Armstrong  (T.)  &  Brothers,  Lt.i  — 

Averv,  W.  iX.   Ltd ssvi 

Ateliers ''e  Construction  Oerlikoii    — 

BaVcock  &  Wilcox,  Ltd xxv 

Batteries,  Ltd  xiv 

Bedford  Eng.  Co "ii 

Belco,  Ltd l»vi 

Belling  &  Co — 

Benjamin  Electric  Ltd .  xliv 

Benn  Bros.,  Ltd siviii.  Ixii.  Ixvi,  lx< 

Bennis,  Kd.  &  fo.,  Ltd six 

Hol>y,  Kobt.,  Ltd li" 

British  Aluminium  Co.,  Ltd — 

British  Electric  Plant  Co.,  Ltd 

British  Electrie  Transformer  Co.,  Ltd....  — 

Briti.sh  Elcctrieal  Development  Assoc.  ...  — 

British  Industries  Fair - 

British  Insulated  &  Helsby  Cables,  Ltd...       xliii-lxix 

British  L.  M.  Ericsson  Mfg.  Co.,  Ltd.  ...  xlviii 

British  Mannesinann  Tulje  Co.,  Ltd Ix 

British  Tiiomson-Houston  Co Ixvii 

British  TTioinson-IJouston  Co.  rMazda) ...  — 

British  Vacuum  Cleaner  Co.,  Ltd xxix 

Brittain's  Electric  Motor  Co — 

Broadbent  (Thos.)  i  Sons,  Ltd xixiii 

Br'iok  Hirst  &  Co.,  Ltd xxxix 

Brown,  Boveri  4  Co.,  Ltd — 

Bruce  Peebles  i  Co.,  Ltd Ixii 

B.T.T.  Electric  Lamp  &  Accessories  Co. . ..xxxiv,  Ixxiii 

Bums  (J.).  Ltd xviii 

Cable  Makers' Association    — 

Callender's  Cable  &  Con.  Co„  Ltd OuUideFnnt 

Cover,  xlix 

Calvete,  I  .  Ltd v 

Cambridge  i  Paul  Instrument  Co., Ltd....  — 

Carron  Co — 

Ctiantrill  (Guy)  4Co — 

Clarke.  Chapman  4  Co.,  Ltd xiv 

Cole,  Marchent  4  Moricy.  Ltd — 

Concordia  Electric  Wire  Co.,  Ltd .ii 

Connollys  (Bluckley),  Ltd — 

Crabtrcc  IJ   A  )  4  Co.,  Ltd Iviii 

Craigpark  l-lluctric  Cable  Co.,  Ltd — 

Crane,  t'redk.,  Chemical  Co.,  Ltd — 

Damard  Lacquer  Co.,  Ltd ~ 

Donovan  4  Co lix 

D.  P.  Bnttcry  Co.,  Ltd xxii 

Dul'ilier  Condenser  Co.  (1921),  Ltd xri 

Edison  AccumuUitors,  Ltd viii 

KdiHon  .Swan  Electric  Co.,  L'd xlvi 

Electrical  Appiiratus Co.,  Ltd xxi 

Electrical  Testing  Laboraties — 

Electric  Ct.iiHtruction  Co.,  Ltd — 

Electric  Control.  Ltd ii,  XV 


Electric  Fires,  Ltd 

Electric  4  Ordnance  Accessories  Co. ,  Lt  d. 

Electrioars.  Ltd 

Electro-Mechanical  Brake  Co.,  Ltd 

Electro-Metals,  Ltd 

Elliott  Bros.  {London),  Ltd. 

Elliston,  Evans  4  Jackson,  Ltd 

Elwell,  C.  F.,  Ltd 

English  Electric  Co.,  Ltd 

Ercole  Marelli  4  Co..  Ltd 

Erith'fi  Euginecring  Co.,  Ltd.  

Etchells.  Congilon  &  Muir,  Ltd 

Evere  t,  Edg  umbe 

Eversbed  &  Vignoles,  Ltd 

Ferguson  Failin,  Ltd 

Ferranti,  Ltd 

Eraser  4  Chalmers  Engineering  Co.,  Ltd. 

Geipel.  Wm  ,  4  Co 

General  Electric  Co.  Ltd 

Gibb  nsBos.Ltd 

Oilman  (Frank) 

Greeugate  &  Irv?ell  Rubber  Co.,  Ltd 

Grice  (W.)  &  Sons,  Ltd 

(iriffiths  Bros.  4  Co.,  Ltd 

Hart  Accumulator  Co.,  Ltd 

Heenau  4  Froude,  Ltd 

Henley's  (W   T.)  Tel.  Works  Co.,  Ltd. 

Herbert  (Alfred),  Ltd 

Hick  Hargreaves  4  Co.,  Ltd   ... 

Higgsliros 

Hogan  4  Wardrop 

Holder-Harriden,  Ltd 

Holliugs  4  Guest,  Ltd 

Holines(J.H.)&Co 

Holi  4  Wil  tt^s 

Hughes  Johnson  Stampings,  Ltd 

Hydraulic  Gears.  Ltd 

Igranie  Electric  Co.,  Ltd 

India  Eubber,  Gntt.i  Fercha  4  Telegraph 

Works  Co.,  Ltd. 

loco  Rubber  4  Waterproofing  Co.,  Ltd.... 

Ironclad  Switchgear  (Jo.,  Ltd 

Jeary  Electrical  Co.,  Ltd 

Jenkins.  W  J  4  Co.,  Ltd 

Johnson  4  Phillips,  Ltd 

L.n  .1  bircDvnamo4M  torCo.  Ltd 

Laurence,  Scott  4  Co.,  Ltd 

Lewis,  H.  K.,  4  Co..  Ltd 

Liverpool  Electric  Cable  Co  ,  Ltd 

L.  M.  Wateiiiouse  Elec:ri   Co. 

London  4  Lanes.  Insurance  Co 

London  Electric  Wire  Co.  4  Smiths,  Ltd. 

Low,  Archibald  4  Sons,  Ltd ^. 

Lysa  ht,  J..  Lid.      

Marcf.nj  Wireless  Telegraph  Co.,  Ltd.    ... 

Med»:iy  .Safety  Lift  Co.,  Ltd 

Aletallic  Electrical  Engineering  Co.,  Ltd. 
Metropolitan. Vickers  Electrical  Co.,  Ltd. 
Micauite  4  Insulators  Co.,  Ltd 


Ltd. 


Midland  Elec.  Mfg.  Co.,  Ltd.  ... 
Mullard  Radio  Valve  Co.,  Ltd.  . 
New  British  Electric  Supply  Co 

Newby  4  Son 

Parsons  (C.  A.)  4  Co.,  Ltd 

Peebles  (Bruce)  4  Co.,  Ltd 

Pinchin,  Johnson  4  Co.,  Ltd 

Power-Eectifiers  Ltd 

Power  Specialty  Co  Ltd 

Premier  Accumulator  Co.  (19il),  Ltd... 

Priory  Electrical  Engineering  (^o 

Rayner  *  Heald,  Ltd 

Record  Electrical  Co.,  Ltd 

Reesoils,  Ltd 

Kees  Roturbo  Mfg.  Co..  Lid 

Relay  Automatic  Telephone  Co.,  Ltd... 

RevroUe  (A.)  4  Co.,  Ltd 

Richardson's  Westgarth  4  Co.,  Ltd.    .. 

Ropeways,  Ltd 

Rownson.  Drew  4  Clydesdale,  Ltd 

1  ussell,  Geo..  4  Co.,  Ltd 

Sandycroft,  Ltd 

Sankey  (Joseph)  4  Sons,  Ltd 

Showell  (E.)  4SonB    

Siemens  Bros.  4  Co.,  Ltd.   — 

Simon,  Hy.,  Ltd 

Simplex  Conduits,  Ltd 

Sloan  Electrical  Co.,  Ltd 

Star  Foundry  Co..  Ltd 

Statter  (J.  G.)  4  Co 

St.  Helens  Cable  and  Eubber  Co.,  Ltd 

Strachau  4  Heiishaw 

Stothert  4  Pitt,  Ltd 

Sugg  (Wm.)4  Co.,  Ltd 

Tavlor  4  Hubbard 

Taylor,  Tunnicliffe  &  Co.,  LttI 

Telegraph  Condenser  Co 

Terry,  Herbert  4  Soas,  Ltd 

Tho  iipson,  W.  P.  &  Co 

Tubhs,  C   Franklin      

Tucker  (J.  H.)  t  Co.,  Ltd 

Tudor  Accumulator  Co.,  Ltd 

Underfeed  Stoker  Co,,  Ltd 


Vidal  Engineering  Co 

Wailes  Dove  Bitumastic,  Ltd 

Watt  Motors,  Ltd 

Waygood-Otis,  Ltd 

Weidmann  4  Co.,  Ltd 

Wellman.  sinith-Owen  Eng.  Corim.,  Ltd. 

West,  Allen  4  Co.,  Ltd 

Western  Electric  Co.,  Ltd 

Wes'on  Electrical  Instrument  Co.,  Ltd. 

Whit.-.  Rd..  4  Sons 

White  Electrical  Instrument  Co.,  Ltd, ... 

Wilesmith.  J.,  4  Co 

Wit:  on  Kramer  Electric  Hoist  Co  ,  Ltd  .. 
Zenith  Manufoctui-ing  Co 
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